liena 6 py6. 50 xon.

Hmx. B. 1. TPOPHMUVK

TOYHOCTD T1PH TTPOKATKE
1 OPAKTOPHI,
EE OBYCJIOBJIMBAIOLLIME

KM CCCe

YKPAHWHCKOE OTIEJEHUE
TOCYOAAPCTBEHHOIO HAYYHO-TEXHWUYECKOIO W3BATEJILCTBA
JUTEPATYPH TIO YEPHOW W HUBETHOM METAJJYPTUH

+METAJUIYPITU3OAT

Xapvros o 1940 ® Mocxsa



BubaMOrpaPRIECKOe OMHCARHE STOTO
sanasns uomelero 8 Jlitoanci Yrpa
incokoro Apyky* .Keprxososmy
Pemeptyapl® ¥ Apyrax yxasareagx
Yxpausckoir Kaxuon (lasath
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OtB. penaktop 5. A. KOBAJIb
Texpenaxtop Ji. M. BYXBUHIEP
Koppextop B. KEMAPCKA#

13 Pecn. noaurp. ¢-xa. Xapbkos,

Cysnanbckue paas, 18120, KB 16779. 3axk. 26 534, Tupax 1750, 8'/, ney,

JMCT, Yu.-aBT. 8,8 Aucra, B neuatn. gucte 46600 su, Bymara Kamck. ¢abp. 62 X 94. Bec 1 meTp. cTonln:

38 kr. Craxo B

na6op 5/V-1940 r. Toanucano k mewatn 2/1X 1940 r.

Mpexucaosue

B ZByX OCHOBHBIX NPOH3BOACTBAX METAMNypIiYeCKHX 3aBOJOB, a
UMEHHO, BHIIABKe uYyTyHd M BHIJIABKE CTaJH, \3afaua NOJy4eHUs
HAJAeXAUEero KauecTBa Npoxyxuuy (YyryHa H CTaaH) 3aKM0YAETCHA
B NOJyYeHHH MeTajia TPeGyeMOro XMMHYECKOTO COCTaBa, HMEIO-
IEro COOTBeTCTBYIOLIHe (u3uyeckue u ppyrue cpoiicrsa. Hro xa-
caeTcsi (GOPMBL M PasMepoB NOJYYaOUEHCs NPOLYKIHH, TO NPH BhHI-
nJaBKe, HanpHUMep, 4YyryHa, Jaxe eCIH OH OT/JAMBAeTCH B YYIIKH,
STOT BONPOC HE HrpaeT HUKAKOH poau. TOUHO TaKxKe NPHU BH-
nJaBKe CTadH paspeiieHue 3afayu NoJAydYeHHs CAMTKOB TpeGyeMoi
GOpMH H Pa3MepOB HE NpPEJCTABA’IET HHUKAKON TPYAHOCTH, TAK KaK
BeI6pannbie GOPMBI M Pa3MepH H3JO0XHHN CaMH 1O cefe mpepompe-
nexqaioT GOpMy W PasMepbl CAUTKOB C BIOJHE Y OBJETBOPHTE/bHOM
nag panpuediieil nepepabGoTkH TOYHOCTBIO.

CoBeplIeHHO HHAYe OOCTOMT JeJ0 B 00JacTH TPETHEro OCHOB-
HOTO TNPOW3BOJACTBA METALIyPrHYeCcKHX 3aBOJOB—B OGJACTH NpPO-
KaTHOT'O NpPOHU3BOJACTBA.

[oayuenue npoxykuuu tpeGyemolt dopmel, Tounee, TpebyeMors
CeYeHHs, NPH STOM C TPeOYEMOH yCaoBHAMHE KajbHeHilel C/a1yxOLL
nin nepepaGoOTKM CTeNeHbi0 TOYHOCTH Pa3MepoB, COCTABJACT Cyll-
HOCTb TEXHOJOTHYECKOrO MPOLEecca NpokaTku. PaspeumieHue sTo# 3a-
Ia4yd — OyeHb CJ0XHO. B TO BpeMs Kak mo BOMPOCAM INOJTYyYeHHs
YyyryHa H CTand HaJJexaumero KayecrsBa AMeercs rpoMaiHas JuTe-
paTypa, IO BONPOCY HOJydYeHus NPOKATHOA MPOAYKUHH C Tpebyemoi
TOYHOCTHIO PAa3MEPOB JMTEPaTyphl MOYTH HET. B MHOCTPaHHOH /-
TepaTtype, HACKOJAbKO HAM H3BECTHO, HMEETC OUeHb OrpaHHYEHHOE
YHUC/AO CPABHHTENbHO HEOOJBUIMX KYPHaJbHHX CTAaTed, paccMarpH-
BAIOLWIMX YACTHYHO 3TOT Bonpoc. Uro kacaerca Hauwe# AuTEpaTyphl,
TO B Heli MO BONPOCY TOYHOCTH NMPOKATKH JIOYTH HHYErO HET.

Mexay TeM BONPOC NOJYYeHHs NPOKATHOH MNPOXYKHuH C BO3-
MOXHO 6GOJbliell TOYHOCTBIO PasMepoB B MOCJAEJHEE BpeMs Je/1aeTcs
Bce Gosiee H Gojiee akTya/dbHEIM, H C 3TOH 3a/ayeil IPOH3BOACTBEH-
HMKAM NPHXOAWUTCH CTAAKUBATBHCS NOBCEJHEBHO.
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AKTYaJAbHOCTBIO BONPOCA NOAYYEHHS IIPOKATHOM NPOAYKIHH C
BO3MOXKHO G60/buIed TOYHOCTBIO M OOBACHAETCH NOsBJCHHE JaH-
ot kHurH ,ToOYHOCTL mpH mnpoxaTke H GAaxKTOphH, ee 06yCa0B/IH-
Baongue“.

Dta TeMa paccMaTpuBaeTCA NMPHMEHHTE/JBHO K NPOKATKE CTAJH,
TUPUTOM TOJIBKO K INIPOKAaTKE B TOPSYeM COCTOSIHMH, He Kacasich
HU XOJIOXHOM NPOKATKH, HH MNPOKATKA UBETHBIX MCTANIOB, U npez-
Ha3HaYeHa I/s TNPOKATUHKOB UepHO# MeTamaypruu. HO mockoabxo
NPOKATKA CTa/ld ¥ NMPOKATKA NBCTHBIX METANNOB HMEIOT MEXIY CO-
Goit MHOro ofmero, moJjaraio, YTO AaHHAA KHHTA MOXKET NPEACTAB-
JSITh HEKOTODHIH HHTEPEC M JJAA JHul, PAaGOTAOMHAX B O6JaCTH npo-
KaTK¥ IBETHBIX METAJLIORB.

B. . Tpogunuyx

BBEJ|EHHE

ITo Mepe pa3BuTHsi TeXHUKH TPeGOBaHHLA, NpelbABAIEMBE K Ka-
YeCTBY MPOAYKLUMH NPOKATHHIX CTAHOB, KEJNAIOTCA BCe 6Gosee u §0-
Jee BBICOKHMH, B YaCTHOCTH, NOBHIIAeTCH TpPeOoBaHue K CTENeHH
TOYHOCTH pa3MepoB npodu.s. [ HEKOTOPHIX Leseill TOYHOCTDb Mpo-
(Guas NpOKATHOM NPOAYKUHH CaMa MmO ceGe MOXeT He WIPaTh OCO-
6ot poau (HampuMmep, y kesiesa, MAYLIEr0 HA apMaTypy A Xe-
A€306eTOHa), B ADYrHX Ke CJIy4gasX TOYHOCTb Npoduis MOxKer
HHOTJ@ 00YC/AOBAKBATL CAMYI0 BO3MOXKHOCTb TEXHOJOTHYECKOTO NPO-
necca ganbHeHmell nepepaGoTKH NPOKATHOH NPOAYKUHMH. DTO, Ha-
TPUMEP, HMEET . MeCTO B CJayuae nepepaGOTKH MPOKATHOH NPOAYK-
I{Hd HA COBPEMEHHBIX TOYHHIX CTAHKAX-aBTOMAaTax: pa6oTa Ha 3THUX
CTaHKax JesaeTcsd HEBO3MOXHOM, €C/IM K HHM IOCTYNaeT NPOKATHHIH
Marepuasn CO 3HAYMTENbHBHIMH OTCTYN/IEHHAMM OT TPeGyIOMHUXCA pas-
MepOB.

Ecan tpebGyercsi yTOHBbUICHHWE NPOKATHOTO MaTepuana, uTo Ae-
JaeTcs NOCPEACTBOM XOJIOAHOH NPOTAXKKH €ro, NOBHINEHHAS TOY-
HOCTh Marepuana yjemengseT paboTy, TaKk KaK YMEHBWIAETCS YHCAO
IPOTAKEK H NMPOUCXOAHMT MEHbILUN H3HOC NOCOK I NPOTAXKKH (BO-
JOYHJBHEIX N0COK). Hakonen, npu AoCTaTO4HONM TOYHOCTH NPOKAT-
HOro MaTepuazsa B HEKOTOPBIX CJAyYasX MOXKHO COBCEM H30€KATh
MPOMEXYTOUHOH ONepauuu — NPOTAIKKH, OOLIYHO HEOGXOAHMOH HJs
BO3MOXCHOCTH JaJibHefimielf 06pabOTKH TPOKATHON NPOLYKIMH Ha
TOYHHIX CTAHKAX-aBTOMATax.

Ho naxe B Tex cayyasx, KOrjia BbICOKAas TOUHOCTb NPO(HASL
npoxara cama no ce6e He mMeeT 0COGOro 3HAUEHWS, W HEJOCTATOY-
Hasg TOYHOCTb DA3MEPOB HE CO3MAET KAaKUX-1H60 HeyHLOOGCTB MJA
DanbHedmen cayxOb uJAM TepepaGOTKH NPOKATHOM NPOLYKUHH,
BCE XK€ OTCYTCTBHE TPEeGOBaHHA Onpeje/]eHHON TOUHOCTH PasMepoB
npOdHuIs MOKET CIOCOGCTBOBATH NOAYYEHHIO NPOKATHOM MpORyK-
UUA H3AHLIHEH TOJIIKHBL H, CJeJ0BaTeNbHO, BLI3BATh JHIIHHG, Gec-

‘MoJe3HH# pacxon meradJsa.

Ilpn npousBoACTBE MeJAKHX COPTOB NPOKATa, KAk, Hanpumep,
NPOBOJIOKK-KATAHKH, YBEAHYEHHE JMaMETPa HA HECKOJbKO JeCATHIX
MUJJIEMETPA BHI3LIBAET 3HAYHTE/NbHBIH mepepacxoj MaTepuana. Tak,
HanpuMep, €cCad, NMPOKATHBAasA KAaTAHKY AHaMeTpOM 6 Miu, NpeBbl-
mwaT a1y Beauyuny Ha 0,2—0,3 mm, TO Bec NOroHHOro Merpa Ka-
TaHKH YBEJMYHBAETCH COOTBETCTBeHHO HA 4—10%.

[Ipu npoxaTke TOHKHX JHCTOB HIPAIOT DOJb yXKe HE HNECATHE
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JAOJH MHAMTHMETpAa, a coTele, Tak, Hanpumep, oTk/10HeHud B 0,025 ma
y JIECTOB, MJYIIHX HA H3rOTOBJEHHE KECTH, NAIT DA3HHIY B Bece
AmmKa xectu pasmepoM 508 XX 711 mu o6mum Becom 49 k2 okoJ0
4,1 we, 1. e. 8,4% [I].

YKa3auHHMH NPHUMHAMH OOBACHAETCH TO, YTO B HACTOSILEE Bpe-
Msi [pOrpecc NPOKATHOrO fAe/da Kak B CTPOHTENBCTBE MPOKATHBIX
CTaHOB, TAK H BOOOLIE NPOrpecc TEXHOJOTHYECKOro Iporecca mnpo-
KaTK{d WAeT He TOJbKO B HanpaBJEHUH yBeJNYeHHS NPOU3BOAUTE/]b-
HOCTM CTaHOB, HO TaKXe M B HalPABACHUH YBEJHYEHHUS TOYHOCTH
pasMepoB MOJIyvaOMIeHCS HA HUX NPOXYKUHH.

B gamnoii xmmre OyleT PacCMOTPEHO, KaKUM OGPa3OM pas./iuy-
Hole (axKTOpHl, NPHHHUMAIIMEe yyacTHe B NPOHECCe H3rOTOBJACHHT
NMPOKATHOW NPOAYKUHH, BJMUAOT HA TOYHOCTb PAa3MepPOB 3TOH npo-
Ayxuud. M3 npuBOAMMOro Jagpule OGUIHPHOTO MepeuHst 3Tux (ak-
TODOB BHIAHO, HACKOJBLKO CJOXKHA paccMarpusaemas tema. HyxHo
OTOBOPUTHLCS, YTO Mbl HE CTaBHM cebe 1e/bl0 CKOJIbKO-HUOYIb MOJTHO
yucyepmaTe 3Ty TENMY; MLl XOT[HM, MOKa3aB pa3Hoo6pasue W MHOrO-

YHC/IEHHOCTh (PAKTOPOB, OGYCJOBAMBAOMHNX MOJAYYEHHE TOUHBIX Pas-'

MEePOB NpoKaTa,  WIIOCTPHPYS KauJblil U3 GAKTOPOB HECKOJIbKHMH
npUMepaMy, NOMOYb UYHTATENI0 MOAYYHTH CPABHHUTEABHO TMOJHOE
TpeJCTaBIeHUE O [VIaBHEHIHX CTOPOHAX PacCMaTpHBAEMOTO BOTIPOCA.

[Tonaraem, 4TO /IMNAM, WHTEPECYOIMMCH BONPOCOM TOYHOCTH
PasMepoB NPOKATHOH NPOAYKIHM, Takoe PaCCMOTPEHHE 3TOTO BO-
npoca MOXKeT HECKOJbKQ [OMOYb HAMETHTb T€ TMYTH, MO0 KOTOPBIM
HYXHO HTTH B OTACJAbHBIX KOHKDETHHIX CJAy4asaxX JJst TOTO, 4YTOOH

fOMYYUTb NPOKATHY:0O NMPOAYKLIHIO BO3MOXHO O6OJbiIEH TOYHOCTH D,

HonaTna ,TOYHOCTS HPOPUIA K »IPABAIBHOCTH
mpoPuaI“

[Ipexae wem paccmarpusath, Kakue QaxkTOPH OOYCAOBAWBAIOT
TONYyYeHUEe TOYHHIX Pa3sMEpOB NMPOKATHOH NPOAYKIHH, KaKde HOBEHIE
TIDAEMEl BBOJAATCA B TNOCjeJHEe BpeMs IS NMOBHILIEHHA TOYHOCTH
pasMepoB npokara, CKaXXeM HeCKOJbKO CJOB O CAMOM NOHATHH ,TOY-
HOCTb NPOKATHOH NPOAYKHUM“.

[Toustus ,To4HOCTs Npoduan“ u ,dpaBUALHOCTD NPOPUAT® XOTH
W 6/M3KH MEXAY COBGOH, HO He BUOJHE TOXAECTBEHHEL [lox ,mpa-
BHJABHOCTBIO NPOQUAL“ CAeLyeT NOHUMATH MPEXAE BCEIO OTCYTCT-
BHE HCKAXEHHA OYCPTAHHH NPOQPHU/IA B NONEPeIHOM CEYEHHH WITYKH
.'(orcy;CTBne 60/IbUIOA OBAaJAbHOCTH, KOCHHBI, HEBLIMIOJNHEHHA YIJIOB
M 1p.).

Ot ToYHOTO Xe npoduas kpome Toro TpebyerTcs, BO-TEPBHIX,
BO3MOXKHO M€HdbUIEe OTKAQHEeHue pa3MepoB OT HOMHHAJBbHBIX B KaXK-
JZIOM TIOIEPEYHOM CEYCHHM H, BO-BTOPHIX, BO3MOXHO MEHbIIEE KOJAe-
6adue pasMepoB MO AJHHE 1OJ0C.

Bosmoxen cayuait, uro npoduab 6ymeT B M3BECTHOM CMBICJe
NPABU/IbHBIA, HO HETOYHBIH; MPHUMEPOM 3TOrO MOXKET CAYKHTH KPYTI-

! Boaee moanHOE OCBEMICHMe paccMaTpPHBaeMOli TeMb He NMPOU3BEACHO TaKkKe
H BCAEACTBHE OTPAHWYEHHOCTH 06B8Ma HFaHHOHM KHMIH.

[

Apifi TpOQUAB, HWMeoUMH B NONEPEYHOM CEUeHHH MNPABIIBAYIO
OKPYXKHOCTb, HO TO DasMepy JHAMETrpa BHXOAALMM 33 npeaesant
yCTaHOBJEHHBIX JONYCKOB.

YCI0BHOCTh MOHATHIL ,,TOTHBIH Hpodmm,“
A ,,HeTOYHEI HpoQPHIb

MMouaTus ,TOYHBIH npodub® # ,HETOUHEIH npou(bmxb“, KOHeYHO,
ycaoae. Tax, Hanpumep, 0o namemy OCT 8, ,ZLEHCTBOBaBéHEMy J0
1933 r., aa4 Kpyrabix npoduaei TOYHOCTH +0,5 mu TpPE osana;;
TOABKO AJA pasmepos 1o & 20 mau; A npogpuiei xe, umexoxéxﬂb_
nuamerp 6oabiie 20 mm u 10 40 MM, TOUHOCTD JOmycKalach M1933
was, a uMendso -+ 0,75 mau. [To Tomy ke OCT 8, Ho peﬂaxuuna 33,
u 1935 r., Tou”ocTb B Mpexeaax +0,5 mu Tpebyerca masi pas

0B 10 25 mMm BK/IIOUHTENBHO.

> C/aenoBaTebgo, €CJAR IPH NMPOKATKE KPYra0ro nuame1‘2p207M, I/IHJIaI/;‘
npuMmep, 22 M TOJOCH, IOJAYYMBIIHECHA C lIHaMgTPOM .
21,4 ma, T. €. C OTCTYIJICHHAMH 40,7 mx u —0,6 nu, cun raich
1o scrymiedns B cany OCT 8 pepakuunu 1933 r. ynoxyxen;upi%3 b

gLIMH [0 TOYHOCTH pasmMepos, TO TO OCTU8 penaxuHu ;
(uau 1935 r.) Takue NOJOCH HE roisirca B 1-#i copT, KaK HMeIoLH

HeTOYHBIH NpodHuiab, ¥ NepeBONITCA BO 2-# copr.

BeamunHa A0IYCKOB Hpona'_r}mﬁ OpojyRIAN
(TopaueKaTanoii)

3jech, KaK H BO BCell KHHre, Mbl OyxeMm rOBOPHTbL O mounocmzé
pa3mMepos MOAbKO 8 OMHOULEHUU NONEPELHOz0 cevenus npoxamuzx
npoedyxyun (danpuMep, AAS KPYrAbX rpoduaet — o ’}o:{{H%cci;‘l:l .
JAnamerpa, a s JECTOB— O TOYHOCTH HX roJ/muubt). TOUH e
pasMepoB N0 JJHHE NMOJOC HJM JHCTOB, a TAKXKE TOYHOCTH P e
POB MO LIMPHHE JHCTOB MBI 31€Ch KacaTbCd HE OyzneM, Tak gax 0 a
onpejesseTca He MPOKATKOW, a CTEMCHBIO COBemeHCT%a o} 2p£105
BaHHSA, HA KOTOPOM TNPOM3BOAUTCA OOpesxa BHILEAIEH U3 ;60%11
NPOKATHOHM NPOJYKIHH, & TaKkke TIATECJIbHOCTHIO NpHEeMOB P
npu o6peske 3TOH NPOLYKUHH.

P CTegeHb 'rquocng pasMepoB, KOTOpas Tpebyercsa OT npoxamonx‘»’i
NPONYKUHKH, YCTAHABIMBAETCA, BO-NEPBHX, B saaucumocm( OTH Txbrigraa
HOCTH Tpoduasi, a B cayyae JHCTOB — OT HX TOJUIAHM quTo an
TAKKe M WIEPUAY UX) U, BO-BTOPHX, OT TOr0 Ha3HaueHud, K p :
B jaibHEeHIIeM Aaercs NPOKaTHOH NPORYKIHH: Yem KpylHEES npo
duab wan ueM Toame (a TAKXKe M WIHPE) JUCT, TEM 6oablIeH BEJII;-
guHH PA3peIanTcs AOMYCKH, T. €. OTKAOHEHHA OT Tpeﬁyieme par0
MepoB (MHOTJA faxe A0 HeablX MmuaaaMerpoB). Hem GoJee MEJIKOH-
ceyeHns NMPOKATHAs MPOAYKUHSA, TEM MeHbIUE Be/HIHHA ¥CTaHaB.;I _
BaeMbIX /JOMYCKOB. ¥ MEJKAX KDYIVIHX npoduiedl AOMYCTKH AOCTH
raoT HeCcITHIX HOJeil MUJIHMeTpa, a 'y TOHKHX JHCTOB (Hanpnmep:
MIyIEX HA H3TOTOBJEHHE KECTH) — Jaxe COTHIX JoJeft MuJIH
meTpa. ;

O cTemeHH TOYHOCTH, TpeGyemoll OT TPOKATHOR TPOAYKHHH H

7



JOCTHIaeMOH Ha mpakTHKe HA NpoxartHex ctanax CCCP, MoxHO Cy-
AATE MO JONMYyCKaM, YKa3aHHHIM B Tak HaswiBaeMelx OCT ma npo-
xarayio npoxyxmmo. OCT nmeorcs aas Becex npodusedt mpokaTa.
Bpems OT BpeMeHH OHH NePECMarTpHBAIOTCH.

B nanpHefimem npa pacCMOTPEHHH PA3IHYHBIX MPHMEDOB, KACAIKO-
IHUXCS TOYHOCTH NPOKATKH, GYAYT NPHBOAHTHCHA OTHOCSIIMECT K
2THM NpHMEpPaM BeJHYHHH CTENEHH TOYHOCTH PasMepoB. UTo6H 07-
AeJ/bHBIE C/Ay4Yau TOYHOCTH DA3MEPOB MOXKHO GOHLIO C YEeM-HHOYIb
CONOCTaB/ATh, Mbl NpUBEAEM 3Jech TPu Tabmuus (1, 2 u 3), B xo-
TOPHIX YKa3aHb NONYCKH A/ ABYX OCHOBHBIX BHAOB NpOKata (Kpyr-
JbH NpoduAL U TOHKHE JHUCTH), ycraHoBaeHanie OCT CCCP, neii-
cTBOBaBWMMH B 1938 r., npuueM aJs TOHKHX JHCTOB yKa3aHH JO-
MyCKA A9 OOBIKHOBEHHOH cTaau (Tabua. 2) u JONYCKH AJs KayecT-
BEHHOH# KOHCTPYKIHMOHHOH YIJIEPOAMCTON CTaki, KOTOPAs qO/KHA
NPOKATHBATBCA C GOJee BHICOKOH CTemenblo TOYHOCTH (Tabua. 3).

Tabannma 1

Jdonycku no nnamerpy Ads Kpyrao#i craam mo OCT HKTII 2395
(c 19/VI 1936 r.)

- O6niuHas TouHOCTh TMoBHIIEHHAT TOYHOCTH
n“ﬁxs'fp Jonyckaemoie OsanbH CcTh Ionyekaemule OBaALHOCTD
OTKJAOHEHUS He G6oaee OTKAOHEHHUR He Godee
MM MM MM MM
Jo25. .. ...... +05 0,5 =+ 0,3 0,3
Ceoiwe 25 z0 40 BKJ. + 0,75 0,75 + 0,4 04
» 40, 60 +1 1,0
» gg . 133 . +1-1,25 1,25
» » + 1,25—1,5 1,5
> 100 . 120 . 4 15—20 20 T 1.0% 1,0%
» 120 , 150 -+ 1,75—2,25 2,25
» 150 , 210 -+ 2,0-3,0 3,0

ﬂpumeuauue: INon Beanunno#t oBaAbHOCTH moapasyMeBaeTcss pPas3HOCTh MeXny
HaNGOJbLIIHM U HAUMEHbUIHM AHAMETPOM B OILHOM CEYEHHUH.

Ha sxyummx aMepuKaHCKHX ¥ eBDOIEHCKHX CTaHAX TOYHOCTH NPO-
KaTHOH NPOAYKIUM AOCTHTaeT 6OJbLUION BEJHYHHEL.

Tax, wanpumep, Bo Ppanuuy, no cBuieTeabCTBY M. Py, eme
B 1928 r. N0 TeXHHYECKHM YCJIOBHSAM MKeJe3HHX JOPOT NONYCKH s
KPYIJIOTO xKeJie3a He NOJKHBL ObliH nNpeBwmath -+1,5%, urto mas
Kpyraoro xexaesda pauamerpom 16 mm cootserctByer --0,25 .
Hast cyTysKu, Hpyme# Ha H3rOTOBJEHHEC KPOBEJAbHOTO Kejesa, BO
PpaHuMH A0 NEPBOfi MMIEPHANHCTHUECKOH BOMHB AONYCKH GHIAK B
npegenax -+ 5% 1o Becy, a nocJ/ie BOHHE OHY NOHHU3WIHCH 10 +2,5%;
HEeKOTOPHIE Ke MOTpPebuTenu CyTYHKH TpeOyioT HLONYCKH He 60/b-
me -+1,5%. TTOCKOJBKO IUHpHHA CYTYHKH NPAKTHUECKH SBJAAETCS
HEH3MEHHO!, YKasaHHble JOMyCKH MO Becy TpeGyiT LOMYyCKOB NG
TOMUIMHE CYTYHKH, BHIDAXAEMEIX TaKHMH JKe NPOUEHTaMH OT ee
To/uHbl. Caef0BaTeILHO, Aas cyTyHKH ceuenueM 200 X 10 au no-
nmycKkn no Becy B 2,5% u 1,5% COOTBETCTBYIOT JAONyCKaM IO TOJ-
uuee pasEeM 0,25 #u u 40,15 um [2].
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Ta6anua 2
Cranb ToHkKas aucrosas OCT 20

[la AMCTOB PASMEDOB 20 IS AMCTOB CBEPXHOPMAALHLIX Pa3Mepos
CBEPXHOP MaAbHBIX
PasMepsl npeBH- OTKAOHeHHS'
Tomuuna HIEHHS B TOAWUHAX

ancros (no | Omaomemma | Tomyex | il LS i —— | “cer uamep.
MHUBaNbHAS) B TonulMHE B BeCe MM Tlo wnpune| Mo zauue | HA AauH. cTOp.

(410) MM % MK M MM

4 4

3,75 - 3,75

3,50 +7 3,50 1400 4000

3,25 3,25

3 4025 3 05

2,75 2,75

2,5 2,5

225 295 1400 3000

2 +8 2

1,75 1,75 S

1’5 15 1300 2800

1,38 1,38

! + 0,15 i

1,25 - +9 1,25 40,3

113 113 1200 2500

1,0 1,0

0,88 0,88

075 +0,12 0.75 1000 | 2000 +0,24

0,63 : + 10 0,63

0,56 + 0,08 0,56 710 1420 + 0,16

0,5 0,5

0,44 0,44

0,38 + 0,05 +11 0,38 510 710 + 0,12

0,32 o : 0,32

Tabauuga 3

Jonycku 1o ToJUHHE TOHKHX JHCTOB (10 4 i) Ajsi KaYeCTBERHOH KOHCTPYK-
uuonuoit yraepoxucto#t cramu, mo OCT HKTII 4242

(¢ 1/1I 1938 )

Honyckd mo TONUIVHE Jlonycku no ToXuluHe
MM MM
Toxwuna aucToB ToxwmHa AUCTOB
M CTenesb TOHHOCTH MM CTeneHb TOYHOCTH
A | B | B | a | B B
Or 0,2 70 0,5 . .| 0,04] < 0,05] 4 0,07 CBrme 1,5 mo 1,7 iO.IQ‘i 0,14]+ 0,16
Cenuue 0,5 zo 0,6 |+ 0,05 - 0,06| & 0,08 " 1,7 » 1,9/-£0,13 0,15+ 0,17
» 06 , 07 |+0,06 4 0,07; 4 0,09 » 1,9 , 2,2+ 0,14+ 0,16+ 0,18
.07 . 09|F006F008Fol0 . 22 . 25 io,15‘i0,17i0,20'
» 09 , 1L,1140,07+0,09 £ 0,12 . 25, 30/F0,16+ 0,184 0,22
» L1, 13|%009/F011+013 , 35 . 40 30,20/ 0,22{F 0,30
13 . 15|Eo011F012 i0,15l[

B I'epmanuy no cpefeHdsM, oTHocaumMca x 1928 r., ropsuexa- *
tTanoe o6pyuHOe xesae30 npu TpeboBaHWM OOCHIYHOH TOYHOCTH NPO-
KaThIBaJOCh ¢ Jonyckamu mo Ttoamuue ot +0,1 no +0,25 #u B
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54BECHMOCTH OT TOJILHHE! 1 IUMDHHLI npoduas. [Ipr nMOBHIIIEHHON
e TOUHOCTH IPOKATKH TPH o6pyunoM xenese rtommuuoi 0,7 mn
TOUHOCTb YBEIHUHBANACH IO 0,02—0,04 un. Ilo mupune xe KO-
MyCKHY o6pyuHoro xexesa 6utu: + 1,0 sx fast WHAPHHLL 10 80 M,
421,25 M A UIMDHHB 80—1i50 wmm, 1,50 mm nas WHEPWHE
150—300 mm u =2 mm Ans mmpuubl 300—400 sem [3].

O tousoctn, pocruraemoit B CIIA npu npokaTke xpyrJ/eix mpo-
pusell, MOXHO CYIHTb TO HHXKECJeN) IOIHM nudppam. Ham OCT
9395 aaf Kpyrabix npoduieil BCEX AuaMeTpPOB A0 25 mMm npu Tpe-
GoBaHHM OOLIKHOBEHHOM TOYHOCTH JAeT KONYCKH -+ 0,5 xm, a paqa
cayuaeB MOBbIHIEHHO# TOYHOCTH + 0,3 Mu; 1mo AMEDHKAHCKHM XKe
CTAHZapTaM B AHAJOTHUHBIX CAy4anx IPU NMPOKATKE C OGHIKHOBEH-
noit tousocThio monyck paercsa 0,18 mm (0,007 dx) u npu MOBH-
arennoit Tounocta — 0,127 s (0,005 04), a umorza saxe 0,10 s
(0,004 d4). Haxomen, no CBHIETENbCTBY HHK. A. B. Hcromuna us-
BeCTHH CJyuaH, koraa mpososoka B CIIA npokarhiBajzace ¢ A00y-
cxkamu Bcero Juumb 0,08 wma (0,003 om) [4].

CranjapTHble Aonyckd, mo xoropeiM B CIIA npoxaTeBawTCA B
OBBIUHBIX CJAyuyasX KDYIJIbIe W kBaJApAaTHHE NPOPHIM, YyKA3aHB B
-Taba. 4, 3amMCTBOBaHHOK (B mepepaGoramsom Buze) y S. Weck-
stein’a [5].

Ta6auuma 4

JlonycKH 1Al KPYFI0ro H KBajpaTHOTO mpoduiedl COPTONPOKATHBIX

y craios CIIA
O6biuHad TOYHOCTH TMobbieH as TOMHOCTD
Huamerp Kpyra BaM CTOpoHA i - :
KB";%’T” Nonyck OzBanbHoCh Honyck OBaxbHOCTH
M MM MM Mot
Or 8 1o 159 Bxa. +0,18 0,25
Cewme 159, 222 , .| F020 0.30 %8;1? 8133
. 222, 254 , . 40,23 0,33 +0,18 0,25
. 254 , 286 , . + 0,25 0,38 0,20 0,30
. 286 , 318 . .| Fo028 0.41 F023 0.33
» 318 , 349 , . -+ 0,30 0,46 +0,25 0,3%
- 349 , 381 +0,38 0,53 +0,30 0,46
, 381 ., 50,8 . T051 0,58 X038 0.56

AnanoruyHsle BeJAHYHHH NONYCKOB mpuosut umxenep A. B. He-
TOMHH JJS1 KAYeCTBEHHON CTa/M, BHIYCKaeMOH MeJKOCODTHBIM CTa-
HOM OJHOT'O KPYNHOTO aMEpPHKAHCKOro 3asoja [4].

Ipusenennsie uudper LOCTUraeMOH CTENEHH TOYHOCTH MpH NPO-
'KaTke npodu/ieil Kpyrioro CeyeHus He sIBASETCA Tpeae]bHBIMHU, Tax
HATIDUMED, HA LIECTHKJAETbEBOM CTaHe Oe/IbTHHCKOrO THIA, HVLU,EHHON;
}3\4;22411;.“31”)(2};13 xoMmnauueit Mopran Koncrpekiens K-o ¥Yprecrep,

, TKE KPEeMHUCTOH i .
e e [5?. Ot IPyXMHHOM CTAMH JOCTHUTAIOT TOY

Ha saBoje Tumren n K° (CUWA, Karnron Orafio) npu npokxarke
npoduiell KPyrJaoro CedyeHus, HAYLMX B JajdbHeHIeM B NPOTAXKKY
B XOJIOJIHOM COCTOSIHHH, B CJy4ae 3aKasoB, TPeGyiomux 0C0CO To-
BHINIEHHOM TOYHOCTH, AoCTUraioT TouHocTH 1o 0,0127 mac (0,0005 ou)!
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X 0TH 3Ta TOYHOCTh MOJYYAeTCs B OCOOHIX CAyUdsX, HO BAXKHO TO,
4TO ee MOMKHO JOCTHYb TMPOKATKO# B ropsieM COCTOAHHH [6].

TlepeyeHn (PAKTOPOB, BAHAIOMHAX HA TOUHOCTH
MPOKATKH

®akTOPHl, O6YCJIOBIMBAIOLHEEC TOUHOCTL PA3MEPOB NpPOKATHOM MPO-
JyKLAA, 4pe3Bblyaiuo pasnoo6pasnbl ¥ MHOTOYHC/ECHHHL. TourocThb
NPOKATKH 3aBHCHT B OCHOBHOM, BO-NEPBBIX, OT o6opynoBaHud, Ha
KOTODOM NMPOU3BONUTCH NPOKATKA, BO-BTOPHX, OT TOTO, KaK Ipo-
W3BOAMTCA CAM MPOLECC TPOKATKH, T. €. KAKAM 00pasoM HCIMOJb-
ayercs CTaH, H, B-TPETbHX, OT CTENEHH COBEpLICHCTBA Harpepa mnpo-
KATHIBAEMOTO MeTaJlaa. _

B COOTBETCTBUH CO CKA3aHHHIM T/aBHble (AKTODEL 06y C/I0BJIH-
BajoLUpie TOUHOCTH MPOKATKH, MOXHO CTPyNNHPOBATH CAeYIOIHM
-06pasomM.

daxmopsl, OMHOCAUUEC K o6opydosanuro cmana. Cona OTHO-
caTCs: a) CHCTeMa NMPOKATHOTO CTaHA; 6) TMI KOHCTPYKIMH KJETei;
B) KOHCTPYKIMA OTAEAbHBIX Hertasell kaeTeil u apmartypsl (TPOBOJOK,
JIMHECK K 1P.); T) CTENEeHb COBEPUIEHCTBA H3TOTOB/ICHHA CTAHNH CTaHa,
ux metased H apMaTyphl KaeTei; J) KayecTBO INPOKATHBIX BaJIKOB
(TBEpAOCTb, TOYHOCTb OTAGIKH IOBEPXHOCTH kanu6poB u GOUEK,
yaCTOTAa NMEpeToyeK, NPaBHUABHOCTD 06TOuKH GOYeK ¥ LIeeK H Tp.);
€) xagecTBO 00C/YXKUBaHHA CTAHA (B TOM CMBICJIE, KOTODBIH Oyxner
pasbACHEH HHXKE).

daxmopst, OMHOCAWHUECS K NpPoyeccy npoKamru (B3sTOMY B 1I€-
aom). CioJa OTHOCATCH: @) xkanuGpoBKa M PACHONOKEHHE kaubpon
{cucTema kaauGPOBKH, KOHPUrypauns OTACJbLHBIX KaJuOpOB, BEJH-
quua JaBJAeHMH B OTHEIbHHIX Kaiubpax, xapakrep paclosOXEeHn:d
kaubpop HA Bajkax); 6) CnocoG MNPOKATKH; B) HACTpOHKa CTaHAa;
T) AJMHA TPOKATHIBAEMBIX MOJOC; I) CKOPOCTb MPOKATKH; €) paBHO-
MEepPHOCTb TEMIIOB BBIIAYH METasl1a H3 neyell WM KOJOANEB, Nepe-
PHIBB B BHIAAYE.

Darmops., OMHOCAURECS K HAZPEEY NPOKAMbEALHOZ0 MEMALAA:
a) Temmepartypa, IO KOTOpOH HArpeT METauljk mepea NPOKATKOMH;
6) cTemeHb DABHOMEDHOCTH HArpesa MeTdJia B HATrPEBATEJBHBIX
yCTPOHCTBAX; B) BENMYKHA MaJEHHs TEMIEPATyDH MeTajia BO BpeMs
1IpOKaTKU; T') COXDAHEHHE H/H HApYIIEHHe CTElNeHH pPaBHOMEPHOCTH
HATpeBa MeTa/jia BO BPEMs mpouecca MpoxaTKH.

dakTOpH, OTHOCAWHUECH K HarpeBy Merand, 6yzeM paccmMarpH-
BaTh OJHOBDEMEEHO C (DAKTOPAMH, OTHOCAIHAMYCA K Ipomeccy mpo-
KaTKH, W60 HEKOTOPHE H3 NOc/aeXHuX (PAKTOPOB, KAK, HANPUMED,
JUIMHA AOJAOC, CKOPOCTh TPOKATKH M XP., BJAMAIT HA TOYHOCTb NPO-
duas HMEHHO B CBSI3M C M3MEHEHWeM CTeNeHd Harpesa MeTalja B
‘TEYeHHe Ipouecca NPOKATKH.
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A. BJIAAHAE HA TOYHOCTh IIPOKATKH ®AKTOPOB,
OTHOCAIHXCS K OBOPYTOBAHHIO CTAHA

I. Baudande cHereMH c¢TaHna

Pa3nolt cucTeMsl cTaHb (paccMaTpUBaeMble HE3ABHCHMO OT CTe-
ICHH COBEPUICHCTBA UX H3rOTOBJEHHS) 06YCAOBIHBAIOT PA3HYIO CTe-
IeHb TOUHOCTH NOMYYaoUecss HA HUX NPOAYKUAH, DTO NPOUCXONUT
BCJEJNCTBHE DA3HOA CTeneHU yA006CTBA HACTPOUKH BaJKOB B CTAHAX
PAa3IUYHBIX CHCTEM, DA3HOH CTENEHH HE3aBHCHMOCTH NPOKATKH B
OTACJBLHEIX K/IETAX, PASHOrO KOJHYECTBA WITYK, OJHOBPEMEHHO NPO-
KAaTEIBACMBIX B OLHOM M TOH Xe K/eTH, PasHOM CKOPOCTH NMPOKATKH,.
BEISBIBAIOWIE!l PA3HYIO BENWYMHY NAAeHHS TEMIePaTyphl IMPOKATH-
BaeMHIX WITYK, ¥ TP.

O BJHAHHE CHCTEMBl CTaHAa HA TOYHOCTD NPOKATHOH NPOAYKIRH

MOXHO CyRuTb Ha NPHUMEPE CONOCTABJAEHUS OOLIKHOBEHHBIX CTAHOB

(1MHEAHOTO PACNO/IOKEHUS N9 TepPHOAUUECKOMH NPOKATKH) CO CTa-

HAMH HENPEpBIBHBIMH, M/ 4Yero CPaBHUM IPOBOJNOYHHIE W MENKO-
COpPTHHIE CTaHbl OGEHX CHCTEM.

1. HegocraTkH IPOBONOTHKX cranoB cucTemil I'apperra B
OTHOIIGHMH TOYHOCTH NPOPHIL HX UPOXYKIHEI

Ha nbscemecTHO pacmpocTpaneH€HbIX 10 NePBOro-BTOPOro Hmecs-
TUAETHA JBAXANATOrO CTONETHA NMPOBOJOYHBLIX CTAHAX CHCTEMBI ['ap-
PETTAa NPOKATKA C LE/bI0 BO3MOXKHO - 6OJbIIeHl NPOUSBOLAHTEIbHOCTH
NPOU3BOAUTCA OXHOBPEMEHHO B HECKOJAbKO HHTOK — A0 5 H paxe
7 HHTOK (MHOTOHHTOUHHIE CTAHHI), NMPHYEM NPOKaTKa NPOH3BOAUTCS
netasiMi. [IpuMepoM Takux CTaHOB SIB/IETCH NPOBOJIOYHEIH CTaH 3a-
BOAA M. JI3€pKHHCKOTO, MOTYUIMH NPOKATHBATb B 5 HATOK (¢ur. 1).

Cranam 9TOr0 THna Ipucyuy pan, TaK CKasarTse, OpraHuyeCKux
HEIOCTATKOB B OTHOWEHHH TOYHOCTH NPOQU/s NPOKATHBAEMONH HMH
npososoku. Hemocratku atu caenyiomue:

1. Jososvno snawumensnoe xosebanus wean Mexncoy 8epXHUM i -
HUJNCHUM Baikamu (TAK HA3HIBAEMAS ,U2pa 8aAK06" ) BCAEACTBHE TOTO,
4TO YHC/IO OAHOBPEMEHHO NPOKATHIBAEMBIX HHTOK HE MOCTOSIHHO, 2
HSMEHAETCA OT MAKCMMAJNBHO BO3MOXHOTO 4YHC/A2 XO OXHOH-ABYX
HHTOK, OTYEro NaBJIEHHE HA BaJK{ NOKBEPXKEHO 3HAUNUTE/BbHBIM KO-
nebaHuIM.,

2. 3rawumensras pasnuya memnepamyp nepednezo u 3adnezo
12

KOHHOB8 Y KAXIOH NPOKATHBAEMOH WTYKH (HHTKH), 4TO OGYCJIOBJIH-
BAETCA JJAUTENBHBIM CONPHUKOCHOBEHHEM IeTeJb NPOKATHBAEMOro
MeTa/n1a C 4YYIyHHHIMH IJIATAMA TO0Ja BO3JE CTaHa. JTO COMPHKOC-
HOBeHHE BHI3BIBAET OXJaX/JEeHHE LWITYKH, YBEJUUHBAIOIEECH K 3a-
HEMY KOHIY €e, H TeM GOJ/bll€, YeM JJHHHeE WTYKa, u6O NMeTaH NpH
IJAUHABIX WTYKAX NMOJyuyanTca Ooublle,

3. Boobme 00804bHO 3HAYUMEALHOE OXAAHCOCHUE NPOKAMbLEAE-
MbLX wMYK 8 YesA0M, TAK KAK CKOPOCTb NPOKATKH JHAXE B MNOCACI-
He#t uuCTOBOH KJETH Yy CTaHOB
l'appera ne Moxer npessiuaTh 9
M[cex, BCIEACTBHE TOTO, YTO €
nepegHel cTOPOHH 4YMCTOBOH JiH-
Huy paboTa NPOM3BOAUTCHA BpYY-
uyw. [1pu BecbMa GOJBIIOH AJMKHHE
06pasyoluxcss MEXAY K/eTAMH
neTeJhp W OYEHb MAJOM nomepey-
HOM CeueHWH OXJaXJeHHe MNpOoKa-
THIBAEMBIX WITYK NOJAyYaerca Jo-
BOJIbHO 3HAUUTEJbHOE.

4. Tpyonocms npu 3Hauumens-
HOM KOAudecmse Kaanbpos npa-
BU/BHOIL HApe3Ku ux TaK, 4TOOH
AT BEEX KaJm6p0B NONOBHRIH HX dur. 1, CxemMa NpoxaTkH NPOBOAO-
B HIXHEM BAJKe TOUHO coBmagam  Fo - “5Sit PTh nponeoAON
CO CBOUMH MOJOBUHKAMH B BEDPX-  crane sapoma . Jlsepxunckoro
HEM Balke.

COBOKYMHOCTb BCEeX 3THX NPUYHH BHAYUTENBHO MNOHHXKAET TOY-
HOCTb Pa3MepOB MPOBOJOKH (KaTaHKH), BEITYCKAaeMO! MPOBOJIOYHBIMU
cranamu Tuna [apperra.

(bonee nonpo6HO O BAMSIHMHM BLILIEYKA3aHHBIX (PAKTOPOB Ha TOY-
HOCTb pasmepoB Npoduns OyaeT CkasaHO HajblIe).

! 3 2
-3 =

2. TIpemmymecTsa NPOBOJIOTHHX CTAHOR HENPEPHBHOTO THOA B
OTHOUIGHUH TOYHOCTA HPOPHJIA WOXYyTIAaeMoll npojykmEn

[TpoBoJioynsle CTaHbl HEeMPEPHIBHOTO THNA TP YCJAOBHH, €CJAH
yepe3 KJETH HX YHCTOBHIX I'DYNI OZHOBPEMEHHO NMPOKATHIBACTCA He
GoJplie ABYX WITYK, B 3HAUHTEAbHON Mepe CBOGOXHHL OT HEJOCTAT-
KOB, CBOHCTBEHHLIX CTaHAM IIEPHOJHYECKOrO JAefCTBMSA THIA NPOBO-
JO4YHBEIX CTanoB [apperra.

Paccrossune MexAy OCAMH BaJIKOB, & CJAELOBATEJbHO, U BHICOTA
¥anuOpOB YHCTOBHIX KJETell B SHAYHTEJbHO MEHbUIEH CTENeHH NOA-
BepKEHBl KOJeCaHHAM; €C/H XK€ HA KaW/JOW rpynme 4uCTOBHIX KJje-
TeHl MPOKATKA BEAETCS TOJNBKO B OJHY HHTKY, KakK, Hanmpumep, Ha
crane THma ¢ur. 4, TO BHCOTA KaiHOPOB MOYTH COBEPUICHHO HE
u3MeHaeTCs (NPH HOPMAJLHBIX YCJAOBHSAX PAGOTHI).

Tax xkak B HenpepHBHBIX CTaHaX IITYKA IIPOXOXUT BCEe KJACTH
6e3 06pa3oBaHud MEXAY K/AETAMH CONPHKACAIOUIMXCA C MOJOM Te-
TeJb (Aaxe KOPOTKHX), TO OTNAAAeT I/IaBHAS NPUYMHA, BHI3LIBAIOWAS
B cTaHax lapperra pasHHIly TeMIepaTyp MexJy HepexHdM U 3al-
HHM KOHIAMH OJHO¥M H TOH 2Ke HITYKH.
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OxaaxaeHne xe [pOKATHIBAEMBIX WITYK B 1[e]OM CPABHUTENLHO:
a)‘({JI:[e’;‘eJleOE scseCTBHE TOTO, YTO CKOPOCTh NPOKATKH. HA He-
HESH yHbIX CTAHaX Ype3BHUaiHO 60AblIas, @ HMEH-

) IBHBIX IIPOBOJOC

gge% 23 M/cpex na mocAejHeil UHCTOBOH K/eTH (smMecTo mpeneb-
" Hbx 9 mfcex Ha craHax TapperTa).

HeanauuTepHOMY OX/IAXIEHHIO ITYK, IPOKATHIBAEMHEIX HA He-

npepuiBHBIX §pOBOJOYHBIX CTaHAX, cnoco6CTByeT H TO 00CTOATE/b-
cTBO, uTO y TaKux CTAHOB HarpesaTe/bHas nedyb HaxOJuTCHA B He-
n0CpeACTBEHHOH 6/M30CTH OT - IEDBOH KJIETH CTaHA. Bcneacmng
5TOFO B TO BpeMf, KOTa 3aJHHH KOHEIl 34rOTOBKH, H3 KOTOPOI
- IIPOKATHIBAEGTCA MNPOBOJOKA, e€ie
HAXOJMTCA B TNeyu, NepeiHuid KO-

— —— Herpepolbrons cimak y
Hell 3TO#l Xe MTYKH YiKe HaMaTbi-

Homywernpepaibiend crnan
S o ~T v fﬂ BaeTCs Ha MOTaJKY (AnuHA 3aro-
N SR TOBKH OGHIUHO 9 M).
SO 17711 ~ b BausgHne CucTeMB CTaHa Ha
§§§§ T ~<| BpequumHy NafeHHs TEMNEPaTyphbl
€ IPOKATEIBAEMOTO MeTaJd INOoKasa-
3 1o Ha dur. 2 (g cayyad nNpokart-
SR TR R AL R OSOJIOKH(ZEIHEIMGS’;‘ oM 6p5 MK
Yucao nponyckob p p )

Ha HENPepHIBHOM H NOJYHeNpe-
Pur. 2. HaéIeSHHe TeMmepaTyphl mpo- ppiBHOM cTanax) [7]. Kak BuxHo
penoki (7 6,0 ui mpn TPOKATRE HA g gpof Qurypsl, NpH NPOKATKe

HenpepsBHOM H  HOJYHENPEPLIBHO
pep JROPEP HA [OJYHENPepPHBHOM CTaHe Ta-

cranax (C. Pihl) .
IeHHe TeMDepaTypnl IOJay4aercs

3gauuTeapHO Oosbwe, YeM T1pHU
npoxaTke Ha HempepelBHOM crade, [Ipm npoxaTke ke NPOBOJOKK
Ha OGLyHLIX CcTaHax lappeTra, MOCKOJBKO y TAKUX CTAHOB CKO-
pOCTh NMPOKATKH MEHbIUE, YeM y NMOJyHENpPephIBHbIX, NafeHHE TeM-
nepaTyphl NPOKATHIBAEMOIO METaja MOJy4aercs eue foJbLie.

Haxouen, TOuHas Hape3ka ¥aquOpOB HA BaAKaxX JOCTHIrAeTCs
ropasjfo Jerdye, eCJAH COBNAJEHHE BePXHHX H HHIXKHMX INOJOBHHOK
TpeGyerca TOJBKO y ABYX KaAHGpOB, a TeM 6oJee, ecad 3TO Tpe-
60BaHHe OTHOCHTCH TOJBKO K OJHOMY Kaau6py.

B cuay BCex INepeduCACHHBIX NPHYHH TOYHOCTH TMPOKATKA Ha
HENPEepLIBHBIX MPOBOJOYHBIX CTAHAX BBIUIC, YeM HA NPOBOJOUHLIX
cragax cucreMbl I'apperra.

[JosToMy, HauuHas C KOHUA ABAANATHIX IOJOB TEKYINEro CTOJE-
tia, 8 CUIA ans mpoOKaTKH NMPOBOMOKH € BHICOKOH TOYHOCTBIO pas-
MepoB mpoduas {npuueM CTaH NOJIKEeH 1apaTb BeChbMa 60/b1IYI0
POH3BOJAMTEABHOCTD) YCTAHABAUBAIOTCS TOJILKO HENPEPLIBHBIE CTAHEL,
NpHYeM OHH KOHCTPYHPYIOTCH TakuM 00pasom, 4TO uepes mocaelo-
BATE/NbHO PACNOJIOKEHHBIE KACTH YACTOBOH T'PYNMHI (,HenpepniBHOE
pacnosoxenne) OJHOBPEMEHHO NMPOXOJHT MJIH OXHA HJIH HE 60JblIe
ABYX UITYK. .

[Mosyuenne xe BHICOKOH NPOM3BOAMTE/NBHOCTH HA HENPEPhIBHRIX
NPpOBOAOUYHBIX cTaHaxX JOCTUraercsa TeMm, 4yTO YHUCTOBEIE KJeTH y Ta-
KHX CTAHOB pACNOJAraloT B ABe Mapa/iesbHbe TPymmbl, Kak 3TO
noKazaHo HAa (ur. 3, HAH JKaXe B 4€THPE IPYNIH, KaK 3TO NOKasd-
HOo Ha ¢ur. 4.

“

Ha ¢ur. 3 moxasaH HeNpepHIBHBIA ,npOBOJxoqubxﬁ cTaH AJd npo-
BOJIOKH JHAMETPOM 5,5—6,6 sMm, yCTaHOBJEHHBIA B 1935 r. ma adr-
sufickoM 3aBOIg ,,lrlam“;_ y 5TOCO CTaHA, HMEIOLIEro IBE YHCTOBBIX
rpynmH kJaereli, yepes nepeeie 13 k/ieTed ONHOBPEMEHHO MPOXOXHT

;’_,__:_____.]‘:1 ®

et %:ﬁl o
= r
e | | I :_vv_ﬂ" -
a b . —
S
[mammamisnsmmmne

®ur. 3, Hempepbihbit nposojouHBil CcTan (3asona yIrlam® B
Auraun) ¢ AByMs YMCTOBHIMM I'pyrnaMu xJjerei:

a—nepsas uepHoBad rpynna; b~-nTOpag UEPHOBAR rpymna; €—iBe YHCTOBHIX
rpynnu; f—mMotasky (A, B. VicTomns)

o
Neub 22—
):ﬂ ‘_v_d‘ C, ol 0] R
a /] ED S
7 !

¢ur. 4. HenpepoiBHblid nposonoyHbil crau (MareuTOropeKore
3aB0Jla) C YETHIPbMS 4HCTOBBIMM rpyHNamMu KneTel:

a—nepeasg 4YepHOBAf Fpynna; b—BTOpast 4YepHOBAg Ipynna; c—HBe NMPOMENy-
Toutible IPYITibl; d—YETHPe YHCTOBbE IPYNML, f—motaaxu (A. B. WcTomnn)

5 30
N 20 |
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&y 133 2%
;5 /’4 g7 “
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JOHEHHs TOALYHHB AEHTHL, TIONYydaeMOi mpokar-
M (COnOLIHas JMHUA) H HENPEPHIBHOM (nyHKTHD-
HAS JMHMA) CTaHe

59: 2—pauHa 50 M IAR TOAYHENPEPHIBHOTO
sroro cTana (F Winterhoff)

@ur. 5. CpaBnenue OTK
Koil Ha MOAyHENPEPLIBRO

]—zonycKaeMoe OTKJAOHEH.I1e TOJNMIMHb + 3,
ctaHa u 100 # Aag Henpepot

4 mryku, @ yepes KaxAylo 4HCTOBYHO rpymmy B 6 xaereil — no
ape wryka (4] ) ’

Ha ¢wur. 4 noxasaH HenpepsIBHLIil POBOIOYHHIN CTaH Marnuto-
rOpCKOro 3aBOJd. Y 3TOTO CTaHA Hepes KAKNYIO rpynny YHCTOBBIX
kJeTedl NMPOKATHIBAETCA TOJbKO OJHA MTYKd (uepes yepHOBYIO TpyI-
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1y ORHOBPEMCHHO NPOKATHIBACTCS YETHIDE IITYKH M 4epes nse cpen-
HHE TPYNNBI [0 ABE MTYKH) [4].

Ectb cBumerenncTsa, uTo B OTHOWeHHH TOYHOCTH ¥ DaBHOMEp-
HOCTH TOJIMHLL MPOAYKUHH HENPEPHIBHBIE CTAHHI HMEOT npeumy-
IIECTBO mepen APYTMMH CTAHAMM, B YACTHOCTH, nepes moJyHenpe-
PLIBHEIMM, TaKiKe M NPH NPOKATKE CTATLHOH JeHTH. O6 5T0M MOX-
HO CyIuTh mo ¢ur. 5, NOKa3HBAWOMWEH, HACKONLKO 6o/iee paBHOMep-
HOH NOJY4aeTcsl TOJIIMHA CTAJbHON  JeHTHI (mupoxoi) B cayuae
IPOKATKH €e HAa HeNpepHBHOM IUHPOKOMONOCHOM CTane, Pur. 5
OTHOCHTCS K HEMEUKOMY ITHPOKONONOCHOMY HENPEPHIBHOMY CTaHy,
nymesuaomy B [luncaakene B komue 1937 T. g npelHa3HayYeHHOMY

A TIPOKATKH JICHT M JIACTOB TOMMHMHOR 1,25—10 a4 NpH WHpHHE
400—1300 s [9]. :

3. TogmocTb HPoPEIA W cmeTema CTAHOR JAS MPOEATKH MeIEOCOPT-
HEIX UpogmIei

Ipn npoxatke npososokn mis nocTuxenus 6oabuiedl ToyroCTH
npoduia (ogHOBpeMenno c noayyenneM GOMbIed NPOH3BOIUTENb-
HOCTH) 60/iee NPHrOLHLIMH OK43bIBAIOTCA HENPEPHIBHEIE CTAHE (IO
CPABHCHHIO CO CTaHAMH NEPHOLHYECKOrO JelicTBHdA, T. e. cTaHamu
F'apperra); unaue o6crour geno B Cay4ae NMPOKATKH MENKOCOPTHHIX
npoduneii,

Ha nenpepeiBubix cranax, B KOTOPBIX HITYKa OXHOBPEMEHHO Ha-
XOIUTCT B UENOM PsAfe KaeTel, 3HAUMTE/bHO TPYARee (O cpaBHe-
HHIO CO CTaHAMM NEPHOJHYECKOTO NCHCTBHS, B YACTHOCTH, CO CTAHAMH,
PaGoTAIUMH  TeT/IsIMu) YPETyMpoBaTe CKOPOCTH HPOXOKIEHHS
OZHOH W TOM Xe WTyKH B pasHbx KJETAX; PEryJaHpOBaTh e CKO-
POCTH HEOOXOZHUMO, NMOCKOJBKO WITyKa, NOCTENIEHHO YMEHBIUAsSCh B
NONEPEYHOM CeYEHHH, GBICTPO yBe/InunBaeTcss B AJAMHY. Henocra-
TOUHO TOUHAS PEryJnPOBKA CKOPOCTH OTAEAbHBIX KJETOH BLI3BIBAET
HIH HATAMEHHE IITYKW MEXIY COCENHMMH KJETHMH (ecau paaxu
NOCAEAYIOWEeN KJIETH MO CPABHEHHIO C BAJIKAMH NpeAbIAYyLIIell NMeIoT
GOJBUIYI0 YeM HYXHO CKOPOCTb), HaIH 06pasoBauue y WITYKH meTeb
MEX]y COCeIHHMH KJETAMH (€CJAH BaJIKH nocaenymomed kKjaeTu 1o
CPaBHEHHIO C BaJKaMH NPEAbIAYIEH HMEIOT MEHBIIYIO YeM HYXHO
CKOPOCTB).

Kax paccraxenne IITYKH, TaKk U 06pa3OBaHME €0 TMeTesab HCKa-
KaeT Npoduib, ¥ NPH NPOXOXKACHHH WITYKW 4epe3 NOCAeAyonme
KJACTH npoduab mnoayuaercs HETNPABH/IBHEIH, HETOUHBIX Da3MepOB.
OTH OTPUNATENbHEE MOCAC ACTBUsl TPYNHOCTH B3AUMHOMN pery.impos-
K CKOPOCTH KJ/eTell B OCOGEHHOCTH CKAa3bIBAIOTCH IpH NpPOKaTKe
$aconsnx npodu.ei: YTOJNBHUKOB, TaBPOB u Ap. XOTa YCTaHOBKOH
OTACJBHBIX NMPHBONOB A/ KAXAOH KJACTH YHCTOBBIX TPYINMN, a Takxe
YCTAHOBKOH MeXAy KJIETAMH OCOBBIX YCTPOHCTB, AONYCKAIOUINX 06-
Pa30BaHNe MeXAy HHUMH NPABWIbHEIX NeTelb HeOOMbMON! BEJAHMUHE,
SBHAYHTEJNBHO oO6Jeryaercs PEry/upoBka ckopoctelt u HacTpofixa
HENPDEPLIBHBIX CTAHOB, T€M He MEHEE B OTHOLICHHH ($acoHHHX npo-
(uielt sTHMU Mepamu noxa me YAA€TCst MOMHOCTBIO yCTPaHATh Bpe-
HBIC JIJI1 TOYHOCTH H TPaBUJILHOCTH NpOQu/Is NOCAEACTBASA OT TPy .-
HOCTH DPEryJHpOBKH CKOPOCTEH M HACTPOIKH CTaHa.
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CTaHOB®“, T. €. CTAHOB ¢
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yeM TOCJAEIHHH ,YH-
CTO - Henpepr§HbIﬁ
cTan® A/ COPTOBOK NPO- |
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Bce 2TH cTaHb pa-
60oTaTh yLOBJAETBOpPHU-
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JNYKIHH MOTYT TOJIBbKO
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Xorodundruky

®ur. 6. MoaynenpepsiBRLIT COPTOBOH CcTaH

npoduaeii:  KpyrJioro, (A. B. Vcromnn)
KBaZApATHOrO, IMOJOCO-
BOTO.

Bo/siee NpUrOJAHBIMH JJisi HPOKATKH Menxogoggzbllfeﬂg)g;OH;{;a)f
npoduaeit (yrJIoBHX, TaBPOBEHIX, mBenAepOB),KaSHBal}(I)TCH e
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neraeBas. Crad TAKOro THNA NOKA3aH HA er.é. s (ApOCTHE 7
oS podmaeh . ngxg?gggﬁrengiﬁﬁoipgaannbaocm ¥ TOY-
odu/aeii yHOB/ :
g]c?ccfxiﬂg;% ggcg’xoﬁ np}:msaozlmenmocm CTaH;, gamyqu;:;\éx;lo ?lfnae
3BIBAIOTCA MOJyHeNnpephBHbIE KOMOHEHPOBAWABIY CTAHE,
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cxoro 3apoma (A, B. Vlciomun)

HO CTa-
0O JABe YMCTOBHX JHHHM: NETJAeBYI0 W HENPEephIBHYIO (10406

kaszaguoMmy Ha dur. 7). -
Hy’Tnac:me CTaHnyMOI‘yT, cMOTpPS MO HAZOOHOCTH, BBIIYCKATb
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roast kax B CIIA, tak u B EBpone, SB/ISIOTCA UMEHHO MOAYHENpe-
PLIBHBIMH KOMGMHUDOBAHHBHIMH CTaHAMH [4].

II. Bamanue TtHna EKJaereii ¢TaHoB

IlpoxaTHele CTaHBl Pa3HOH CHCTEMBl OKA3LIBAIOT BJHSHHC HA TOY-
HOCTb BbINYCKAeMOH HMH MNPOAYKUHHU HE TOJBKO TEMH OCOGEHHO-

CTAMH, KOTOPBHIE CBOMCTBEHHbl MM B IEJOM, HO TaKxe (M NPHTOM B.

BeChbMa 3HAYMTE/BHON CTENeHH) OCOGEHHOCTAMM KOHCTPYKUHH CBOHX
knereil. KoHeyHO, B 9TOM OTHOMIEHHH OCOGEHRO BaHbl KOHCTPYK-
MY YUCTOBHIX KJeTel.

Biusinpe KOHCTPYKIMH KJ/eTelt MPOKaTHHX CTAHOB HA TOYHOCTH
HX NPOLYKHHUH, PACCMATPHBAEMOE ONSITh TAKH HE3aBHCHMO OT CTefie-
HU COBEPIICHCTBA HM3TOTOBJEHHs KJeTell, B OCHOBHOM Onpejneasercs
ABYyMs (DaKTOpPaMH: BO-NEPBHIX, TOYHOCTBIO H YAOGCTBOM HACTPOHKH
BAJKOB; BO-BTOPBIX, TOM Be/NMYMHOH ,HTPH BaJKOB®, KOTOpas Io-
Jy4aeTcs NPH NPOKATKE. :

B Buay Toro, 4to ,Mrpa BajJXOB® HMEET BECbMa 3HAYHTENbHOE
B/HSIHHE HA TOYHOCTDb IPOKATHOR MPOAYKIHH, OHA, KaK TaKOBasi, Oyaer
noApOGHO PAaCCMOTPEHa OTAEJbHO. 3AECh Xe YKaxKeM TOJbKO, UTG
noJ, ,Urpod BaJKOBY NPOKATHEIX CTAHOB MOHHMAIOTCS Te H3Me-
HEHHUS PACCTOSIHUA MEXIY BaJKaMH, KOTODbIE NOJAYYAKTCHd KaXKABI
Da3 BO BpeMsd NPOXOXkJeHHus 4Yepe3 BAJKH NPOKATHIBAEMONH IHNTYKH,

K/etTH npokaTHHX CTaHOB GbIBAIOT PA3HBIX KOHCTPYKIHit: ,Ayo“,
»TPHO®, ,nonneanb-ayo“ u ap. Bcem aTnM TMnaMm kaeTteil CBOHCTBEH-
HBl DA3HBIE BO3MOXKHOCTH B CMbIC/]IE CTelleHH TOYHOCTH PA3MEPOR,
NPOKATHIBAEMO HA HHUX MPOLYKIHH. '

1. Kaerr xyo m TpmO

CraHel ¢ KACTAMH TPHO HPH NPOYMX PABHBIX YCJAOBHAX HAIOT
MEHBINYI0 CTENeHb> TOYHOCTH NPO(U/IA, YeM CTaHbl C KJACTIMH AYO..
IDTO OODBACHACTCS TeM, 4TO B KJAETAX TPHO OZHOBPEMEHHAs TOuHas
YCTAHOBKA Ka/iuOpPOB MEXKAY BEPXHHM M CPEAHAM BAJIKAMH M MEXIY
CPENHUM H HHXHUM BaiKaMM, KOHEYHO, G6oJ/ee 3aTPyAHHTENbHA,
ueM B C/ydae YCTAaHOBKH KaiuGpPOB TOIBKO B OAHOH Nape BAJIKOB.
B KJETSX JIyO.

R. Kiaer:m nomuens-pyo

Kretn cucreMm monmess-Ayo Takke HMEIOT TPEHMYLIECTBO [Ne-
pen K/AETAMH TPHO B OTHOWIEHMHM TOYHOCTH mnpoxatku. lllejiku Baa-
KOB M MOAYIIKH L/ HHX B KJAETAX JONNENb-1yO0 MOTYT HMETb 60/b-
IIHe pa3Meprl, YeM 3TO BO3MOX(HO B KJETAX TPHO, TAK KAK B MOC-
JE€IHUX OYeHb MaJO MeCTa AJs MOAYIIKH MEXAY BEDXHHM H cpej-
HHM BajKamy; OJarojaps 3TOMY BajJKH B KJAETSX JyO Jydlue .e-
XAT B MOAWANHUKAX. KaaubpoBaTb 06e mnaph BaJKOB MOXHO He-
3ABHCHMO JPYT OT APyra; yCTAaHOBKA BAAKOB JIETYe W TOUHEE, UeM.
B KJeTAX Tpuo. buaarosaps sTuM mnpeuMymecTBaM CTaHb! AOMIE/b-
LyO0 OCOGEHHO NPUTOAHB /st TPOKATKH C GOJbIIONK TouHOCTRIO [10]..
(Kpome Toro, Ha Ba/Kax KJAeTeR. CHCTEMBL HONNENb-IYO MOMHO IO--
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MeCTHTb 60Jibillee YHCJIO KaauOpoB, YeM Ha nape BaJKOB KjeTelt
RYO). .

Hcxons u3 npemmymects yxasaunbix KJeTe#t, mpu noctpoiike
METaaNypPruuecKoro KoMOHHATA ,3aNMOPOKCTANDL® Jas MEeJIKOCOPTHO-
ro CTaHa, NPEJHA3HAYCHHOTO JJs NPOKATKH HHCTPYMEHTAJbHBIX CTa-
Jel, 66l BHIOPAH THI KjaeTel Aomneap-Ayo (CTad nymes B 1933r.).

TlepBolii BCECOI03HBIA C'he3/ N0 KATECTBEHHEIM CTAJAM (B Mockse
B 1933 r.) TOXe pexomensoBasi AasA HoJy4eHuss 60/bie#l TOYHOCTH
pasMepoB npokata (B 0coGEHHOCTH, eC/d '33aKa3hl Ha pasHble mpo-
(Guau He6O0JIbLIHE) CTABHTD KJIETH CHCTEMbI AONne/]ab-1yo0, kaKk ,06ec-
NeYnBaUHe GO/bIIYI0 TOYHOCTb MPOKATA BCIEICTBHE GOMbIUEH Ke-
CTKOCTH BaJIKOB H INPEJOCTAB/SIOLINE BO3MOKHOCTb PACHOIATATE
6O/IBIIAM, YeM I/ CTAHOB TPHO, HHCJIOM KaiE6pOB B ofHOH Kie-
ta [11].

3. Kaera cucremm dpimana

Bo ®panuun Gelin pacnpoCTpPaHeHH CTAHH C KJAETIMU Jpamana.
¥ Hac B Coio3e TaKue KJIETH TOXE MMEIOTCH, HANPHMEp, HA KDPYy-
HOCOPTHOM cTaHe ,850“ Makeesckoro saBoja. XapakTepHol oCO-
GeHHOCTBIO HX ABANETCH HAMMYME OCOGBIX PHIYATOB, YIHPAIOIIHXCS
B NMOAYWIKH BaJIKOB, # 0COObIXx GOJTOB, yMUPAIOMHXCAB CBOK OYe-
peAr B aTh priyark (¢ur. 17). Msru6 stux pHuaros npu nmpoxoxie-
HHH IITYK 4 OXHOBPEMEHHO® CxaTue GOJITOB, YNHPAIOIHMXCA B PHI-
Yard, OOyC/OBAUBAT A0BOJbHO 3HAUMTENBHYIO MDYy BajKOB®, a
MO3TOMY MO/ 00HbEE CTAHHHBI MaJIO NPHIOAHBI A/ YHCTOBBIX KieTeH
B TeX CAydafX, KOTAa K MPOKATHOR NPOAYKUKH NpPeIbABASIOTCS
CTPOTHE TPeGOBAHUA B OTHOWICHHWH TOYHOCTH DPa3MEpOB.

4. Kaerm eBapro

Ilpu xonoxno# npoxaTke moJ0OC, OT KOTOPHX TPebyeTcs sHAuM-
TeJbHass TOYHOCTb DPasMepoB (B OCOGEHHOCTH HPH HPOKATKe WHpO-~
KHX T0/I0C, & TAKKe M TOHKHX JIHCTOB), 1151 YMEHbIUCHUS] UIPH Ba-
KOB, BHI3LIBA@MOI NPOrH6OM CaMHUX BAJKOB, YNOTPeGAAOT MHOIO-
Ba/IKOBBIE KJA€TH (49eTHpPEXBAJAKOBHIE, IECTHBANKOBLE H np.), y Ko-
TOPHIX TOHKHE PaGOYHEe BAJKH YNHPAOTCA B MNOAZEPKUBAIOLUINE WX
6o/iee KPYyNHOTrO AHAMETPA ONOPHBIE BAAKH. TAKHE KACTH B HACTOS-
Iiee BpeMsi HAUMHAIOT NPUMEHATH M s TOpsyell NPOKATKH TOH-
KHX JIUCTOB ¥ NOJIOC; 3TO KJETH CHCTEMH! KBapro (¢mr. 59). ¥ nac
B Coi03e KJeTH CHCTeMbl KBAPTO MMEET, HATDHMED, HeNpepLIBHbIH
TOHKOJMCTOBOH CTaH 3aBOA& ,3aNOPOKCTAAb®, MymeHHHi B 1938 r.

III. Bandnade KOHCTPYRUHY CTAHUH

Krneru npoxatubix cramos, xpoMe oTamumii, olnpele/sieMblX NpHU-
HaJIEHHOCTBIO MX K TOMY WM JPYTroMy THIY (RyO, TPHO, ZONNENb-
Iy0), MOTYT e€lle OTJIMY4aThCH B Goaee Y3KOM CMBIC/Ie, 4 HMEHHO,
KOHCTPYKIMell CBOMX CTaHHH, Pa3HO# KOHCTPYKHMH CTAHMHBI MOLyT
T0-pasHOMYy BJAMATL HA HIPY BAa/JKOB, 2 CJeJOBATEJbHO, H HA TOY-
HOCTL npokaTHOH NPOAYKIUHU.
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1. CrapmHEH OTEPHTOTO H 3aKPHTOr0 THIOB

¥ AByX kjaeTeH, OTIHYAIOMIAXCA TOJBKO TEM, YTO Y OJHOH CTa-
HHMHBl 3aKPBITOrO THIA, & APYrod — OTKPHITOrO, TOYHOCTb (fIpH Mpo-
YHX DABHHX YCJOBHSX) moayyaercs OoJpIle y TOH U3 HHX, Y KO-
'TOPOH CTaHWHbLI 3aKPHITOrO THia. [IpuymHa 2TOrO Bechma fapoOCTas:
6OATH B OTKPHITHIX CTAHHHAX, COCNUHSIOUWINE KPHIUIKY CTAHUEH CO
CTOHKAMH €€, U YeKH B BEpXHeH u HHXKHel yacTax sTux O6OJATOB,
ABJAIOTCA JONOJHHTEJIBHBIMH HCTOYHHKAMH MIPHI BaJKOB, BHI3HIBAIO-
IAMHA yBEJHUYCHH S 3a30pPd MeXJY KPBIUIKAMH M CTOMKaMH CTaHMH.

CranuHBl XK€ 3aKPHITOTO THNA, MpPEACTABAAIOLIME OMHO. LEJOE,
ABJAIOTCA B 9TOM OTHOLIEHHH 00Jiee XECTKHMH.

2. Cmoco6 ycTaHOBEH MOJIYMIOE B CTAHHHAX

B kauecrne Apyroro upmmepa, f0OKa3nBaHOUIEro BJHAHHE KOHCT-
PYKIIHH CTAHHH Ha TOYHOCTh IIpO(i)H.Hﬂ, npusegeM CTAaHHHHB 33aKDHITO~

. o

i

@ur. 8. Craunna ¢ BHCTY-

R c ®ur. 9. CranuHa 6€3 BHICTYNOB Ha BHY-

naMH 145 BEPXHEH M HHX- TPEHHHX CTOPOHAX CTOEK AAS OMNOPHI

HEi NOoAylWeK cpexunero BepXHell MOAYIIKH CPEIHEr0 Bajka
BaJKa (A. B. T'aBpunenxo) '

TO THNE K/ACTeH TPHO, OTAMYAOIIHeCs CIOCOGOM YCTAaHOBKH TOXY-
ek CPejHero BajKa, a C/IeZ0BATeNbHO, H CAMOro CPEJHEro BajKa.
Opnna KOHCTPYkuMS CTaHMH TNOKasaHa Ha dur. 8, a apyras — Ha
¢pur. 9. XapaxTepHo#t 0COGEHHOCTLI KOHCTPYKIMH CTAHMHB, NOKa-
3anHoil Ha Qur. 8, AB/A%ETCA HAAMUME BeDXHMX H HMXKHHX BBICTYIIOB
a v b Ha BHYTPEHHHX CTOPOHAX CTOEK CTAHMHEL. Y CTAaBHHB Xe
KOHCTPYKUMH, MOKA3aHHON Ha ¢ur. 9, UMEIOTCH TOJBKO HUXKHHE U
HEeT BePXHHX BHICTYIOB. ’

B craHuHax KOHCTpyKuwu (ur. 8 Ha BepXHHE BBICTYNH & ONH-
paerca CHHU3Y BepXHfif NOAYMIKA CPEeAHEro BajKAa, 4 HA HHXHHE BhHI-
CTYNBl b —HHXHAA MOAYIIKAa TOTO Xe CpeiaHero Bajka. Baaronaps
HAJWYHI0 3THX BLICTYNOB B Urpe, NOJYYaoIEeHCs TIPH NPOXOXKAEHHH
IITYKH 4Yepe3 Ba/KH, YyyacTBYIOT JAeTa/dH, OTHOCAIMECT TOJBKO K
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reM BA/JKaM, MEXIY KOTODEIMHM IPOXOAHT IITYKa B JAHHEIA MOMEHT.
Tak, HATNPHMEp, €CaH IITYKa TNPOXOAUT MEKAY HHXHHM H CPEIHHM
paJKaMy, TO JNABJeHHE, HCOLIThIBAEMOE OTHMH BaJKaMH, He Tmepe-
gdeTcs AeTajaM (MOAYIUKaM, MOJLUIHAINHAKAM H Ip.), OTHOCSIMMCS K
BepXHeMy BaJiky. TOUHO TaKxke MPH NPOXOMIEHHH IUTYKH MeXIy
BEDXHHM H CPEJHHM BA/JKAMH AABJCHUE HE NMEPejaercd MOAYUIKAM,

. HOJIUMIHAKAM H APYTHM JETAAM, OTHOCSUIMMCA K HIXHEMY BAJIKY.

[pu crTammHax e THMNA, NOKa3aHHOro Ha Qur. 9, Bepxusia no-
JylIKa CPeAHErO BaJKa, BCAEACTBHE TOrO, YTO Haj HEell B CTaHuHe
HET BHICTYIOB, OTAEJfeTCS OT HUXKHEH TMOLYIIKM BEDXHEro BaJlKa
BcTaBKamd (PacmOpKaMmu), MOMELIAEMBIMH MEXY KOHIAMH MOAYLIEK

gam

i

a

dur. 10. CranuHa KaeTH YWCTOBOH JIWHHH MEIKOCOPTHOTO
crana ,330% 3aBona uM. J3EPKHHCKOrO:

Q—NepBORauanbHbIl BUA; b—BHA nocie BHIPESKM BLIEMOK Jas ONOPH
BepXHe# NOAYUIKK CpelHeTo Basixa (8 1936 r.)

(nast Toro, yroObl 3TH TNOJAYIUKH HE MOIVH c6au3uThCsi). B Takmx
CTaHWHAX, €CJH IITYKa NPOXOAHT MEXAY HHXKHHM H CDPEAHMM BaJj-
KaMH, JaBJeHHe yepe3 BepXHIOK MOJAYIKY CPeIHero BaJjka W yno-
MSHYTHe BCTaBKH (Pacmopky) Nepejaercdan AeTassM, OTHOCSIHMCA
K BePXHEMY BaJKy, KOTODHE [OTOMY BMECT€ C BEDXHHM BAJIKOM
TaKXe yuyaCTBYIOT B HIpe, yBeJHuHBas ee.

[MousTHO, 4TO TOYHOCTh NMPOKATKM HPH CTaHMHAaX Thna gur. 9,
MeHpllle, 4eM TOYHOCTb NpPH MPOKATKE HA CTaHWHAX THma (Qur. 8.

HurepecabiM npuMepoM cnocoba yCTpAaHEHHA BJAMSHHA paccMmar-
puBaeMoro nedexra y CTaHHH MEJKOCOPTHOrO CTaHa, KOHCTPYKILHH
tuna Gur. 9, ABASETCH NEpeienKa CTAHMH KiaeTell YHCTOBOH JIHHHH
crana ,330¢ 3aBoxna mm. Jzepxuuckoro (B 1936 r.). [lepBonadanb-
Has KOHCTPYKIUMS 3THX CTaHWH OKa3aHa Ha ¢ur. 10,4, KOHCTPYKUHSA
XKe HX mocje nepemenkd noxkasasa xa ¢ur. 10,6, !

W3 otux (uryp BuAHO, YTO AJA TOTO, YTOOBI CO3/aTh ynop Mist
BepxHEH MOAYIIKH CPeAHEr0 BAaJKa, NOCTYINHJIH OY€Hb MpOCTO: B
BePTHKAMBHEIX CTOHKAX CTaHHH C BHYTPEHHEH CTOPOHBI MPOCTpOra/u
nasw m. OJHOBPeMEHHO H3MEHHAHM KOHCTDYKUHIO BepXHEH NOJYIIKH
CpejHEero BaJKa, YAJMHHB €€ HaCTOJbKO, 4TOOH KOHUH €e, 3aX01d B
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nasse m, YNApaAuch CHH3Y O M€CTa # 3THX 1Ma30B H TeM Y/JepxH-
BaJH CpEJlHI/lﬁ BaJOK OT II€pEeMeLIEHHA BBEpX.

Takast HesmauuTe/sbHAA NEPEJ]EJKA KOHCTPYKUHH CTAHHH, YMEHb-
WHB MFPY BaJKOB, CNOCOOGCTBOBA/NA YBEJIHYEHHIO TOYHOCTH IPOKAT-
KH. DTOMY xe CHOCOGCTBOBAJO H TO, YTO HACTPOHKa BAJIKOB yNpO-
ctusace. [Togo6Hylo nepeneaxy CTaHHH MOXHO PEKOMEHIOBaTh BCEM
3aBOJAM, MMEIOMHM y ce0si MeJAKOCOPTHHE CTAHH CO CTAHAHAMU
THIIA CTaHa ,330“ 3aBoma mM. [l3epxkuHCKOrO.

1V. Boingane KOHCTPYKIHE OTAeJLHHX Jeraleil KIeTH

Crenenb COBEPIICHCTBA KOHCTPYKIMH OTAEAbHLIX JeTalelt KaAeTeil
CTAHOB HMeeT GOJbIIOe BJHSHHE HA TOYHOCTb NPOKATHIBAEMOTO MpO-
¢uns. He nmest BO3MOXHOCTH Pa306paTh BJAHSAHHE B 3TOM OTHOWICHHH
BCEX JEeTaJed KJAeTH CTaHa, PACCMOTPHM HEKOTOpHIE H3 HHX.

1. Homumaunuka BaJIKOB

JeraasMu KaetH, HauboJee CHILHO BAUAIONHEMA HA TOYHOCTH
NPOKATHONR NPOAYKUHUH, ABAAIOTCA MOMAUIMITHUKHA. DTO BIOJAHE MOHIT-
HO, TaK KaK BCAKOE M3MEHEHHE B NOJAIUMIHAKAX HEMENJAEHHO OTpa-
#ATCH HA BEPTHKAIBHOM (4 4daCTO H Ha FOPHU3OHTAIBLHOM) pasmepe
NPOKATHIBAEMOr0 Npoduas. [10sToOMy Ha MOMILMIEMKAX OCTAHOBHMCS
HEeCKOJIbKO 110J4po06Hee.

B nacrosimee Bpemsi B IPOKaTHRIX CTAHAX [PUMEHSIIOTCS TJIABHALIM
00pa3oM MOLMIHUIHUKH CKOJbKCHHS, KOTOpble [0 NIOCJAEXHEr0 Bpe-
MeHH OblIM HJAM YHCTO GPOH30BHIE HJAH game — 6pOH30BHIE C 3a/UB-
KO#t 6a06uTOM TOTO WJAM APYrOro KayecTBa, 4 B CaMbie nocJaengue
TOnbl —~ TeKCTOIuTOBHE. HO onHoBpeMeHHO B mocaensue rojsl Ha
IIPOKATHBIX CTAHAX HAYUHAIOT PACMPOCTPAHITHCSA POJHKOBHE NOALIHI~
HuKd. PaccMOTpHM yKasamHsle THNB NMOAMHIHHKOB C TOUKH 3penus
BJIHAHNA HX HA TOYHOCTbL Pa3MepOB NPOKATHOH NPOLYKIHH.

a) Bpongossie nodutunnuiu

Ho 1934—1935 r. y mac 8 Corose nmoscemMecTHOE pacmpocrpase-
HHE HMeJH GPOH30BEHIC MOAMHMIHAKE C 3aJHBKOH TPYHIHXCSH NOBEpX-
HOCTe# 6a66HTOM Y11 YHCTO GpoH30Bbe. OCHOBHON HeJIOCTATOK STHX
MONUHANHUKOB — ObICTPass CpaBaTHiBAEMOCTh UX.

Ilpu npokaTke Ha GPOH30BHIX MOAMKIHHKAX OOBLIYHBIM siBACHNEeM
Oblna YacTas CMeHa HX (HECKOJBKO Pas3 B TeYeHHe PaGOTH BaAKOB
OT MEPEBAJKH A0 MNEPEeBAJKH, T. €. B TEUEHHE BCErO HECKOJbKHX
cumen). Ilpu naoxo#t ke pa6oTe, maoxom O6CAYXUBAHHK CTAHA HJH
IIDH TJIOXOM KayeCTBe M[OMIIMIHAKOB HWHOMAA MEHAAW MOAWHIHAKK
Kaxny cmedy. Ilpu nepeBa/ikax e BaJAKOB OBBIYHO TPOHCXOAHIA
cmena ot 30 no 50% wu nake GOJbIIE OT BCETO KOJMUECTBA pabo-
TAOWHUX MOMMHNIHUKOB, Kaxnas ke CMeHa MOAIMNHUKA CBHACTENb-
CTBYeT O ero CpaGaTblBAHWH, YMEHbIUEHHH TOJIUHEL.

OGcayxuBaOmMiA CTaH MepCOHAN, KAK 66 ONHITEH OH HH 65141,
HE MOXeT GeCnpepLiBHO PeryiupoBaTh PAcCTOSHHE MEXAY BaJlKAMH
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COOTBETCTBEHHO NPOHUCXOAAUIEMY H3MEHEHHIO TOJIMHBL IIOAMHIIHH-
KOB. HOSTOMy npy TaKHX MNOAINHIHHKAX NOAJAEPXKKA HOPMAaJbHOTO
paccTosiHust MEXAy BaJIKaMH IIPOH3BOAUTCH TNCPUOAHUYECKH, KOTrAad
06Hapy>anaeTcn, 4TO BepTHKaJIbeII‘;I JAHaMeTpD WJHN BbHICOTA TMPOKATHI-
Baemoro HpOCbI/IJIH BbIXOAUT 32 NpEeAC/bl NOJMOKHTEAbAHX NONYyCKOB

{cxemMa mepuoOJHYeCKOr0 U3MEHEHHs TOJWIHMHLL (BHICOTH) MPOKATHIBAE-

moro npoduas B 3aBHCHMOCTH OT CPaGaThBaHHA NMOAUIMNHHKOB MO-
xa3aga Ha ¢ur. 11).

o)

6) [Jdepesarinbte NOVUWUNHUKY

YA
000U 1

7

[IpumeHerne 3THX NOALIMIHHKOB a b c
HbIJI0 BEHI3BAHO HEAOCTATKOM LBETHHIX —F
MeTann0B, HEOOXOAUMBIX MU H3TO- = e
TOBJIGHUS GPOH30BEIX MOJMIHMMHHKOB. . . o 0 0 Ton

’U’ﬂﬂ STOro poaa HOl[UJHHHI/IKQB I HHbB [{POKATbIBAEMOTO npO(bHJIS{B
Heo6XOAUMEl: JDEBECHHE TODPOLHl 3apucumocT (OT , Cgaéan::;ea::;

KOH TBePAOCTH, KaK, Hd- NOAIIKOHMKOB (a4, b, ¢ —
g;gggpt}bl%%r{gyn Hzaﬂem’amaﬂ 06- PEryAHpOBKH TOAMMHBL NPOPHIA)
paboTka H3TOTOBJEHHBIX MMOXUIKITHH- )
KOB (BbiBapuBaHHe 10 0COOOMY PEXHMY B Meicne) ¥ HaJJexamtni
yxon 3a Humu. [Ips COGAI0IeHHH 5THX YCJOBHH MOXHO YNOBJIETBO-
puTenpHO paboTaTh HA NEPeBAHHLIX NOAIIMIHMKAX B TOM Ciydae,
€c/4 NPOKATHAsT NPOAYKUHS He HMMEeT OTBeTCTBEHHOIO, B CMbICJE
TOYHOCTH Pa3MepoB, Ha3HAyeHHs (IPOKATKA TaK Ha3bIBAGMBIX ,TOP-
TOBBEIX copTOB“). HO M B 3TOM C/ayuae MOJy4Ye€HAE NPOLYKUMH Tpe-
fyemoit, XOT4 H HEBBICOKOH TOYHOCTH PasMepOB, CONPOBOXKAALTCH
NOBbILIEHHEeM MPOLEHTA BTOPHX COPTOB M3-3a INPEBBILEHHS YCTaHO-
BJIEHHBIX HONYCKOB.

JI1s1 TIOJIyHeHHst e [POKATHON NMPONXYKIHMH CKOJBKO-HHOYAb yix0-
BAETBOPUTE/IBHON! TOYHOCTH H C y/OBJIETBOPUTE/IBHLIM BHXONOM MNeEp-
80ro COpTa JepeBAHHBIE MOAWHMIHHUKH (B 0COGEHHOCTH M3 TNOPOX
MeHblIeH TBepAOCTH, YeM OoxayT, Kak, Halpumep, axKauus H Ip.),
KOHEYHO, HE TOJATCH: OHHM JOJIKHBE OBITh 3aMEHEHbl TEKCTOJHTOBBI-
$1, 2 IPH 0CO60 BHICOKHX TPEOOBAHMAX K TOYHOCTH Pa3MEPOB — pO-

JIMKOBBIMH HNOAIIHIHBKaMH.

i (b

Z

6) Texenoswmossie NOMUMUNRHUWKY

TeKCTOAHTOBLIE INOAUIHIHAKY B OTHOWEHHH TOYHOCTH Pa3MEpOB
fIPOKATHOM NMPOAYKIMA HMEIOT 3HAYMTE/IbHOE [PEHMYyIIeCTBO Nepex
BpPOH30BHIMH, TAK KAK OHM W3HAIIMBAKTCA 3HAYUTEJNBHO MENJEHHEe
6DOH30BEIX; KPOME TOro, OO6CHyXKHBAHHE TEKCTOJNHTOBHIX MNOAUIMI-
HHKOB, NMOYTH He Tpebyloumx ocoGo#t cMasku (kpome OOuibHOH mo-
Jayd HA HEX BOJH), 3HAUMTEJBHO MpOILEe, YeM ofcayxuBanue GPOH-
BOBHIX TIOJIHUIHHAKOB, DTHMH OOCTOSITENbCTBAMH OO0YC/JIOBAHEBACTCS
foJee AJUTEJNBHOE MOCTOSHCTBO HACTPOWKH BAJKOB M, CJAENOBATEIAb-
HO, 60OJbIIAT TOUHOCTh Pa3MepPoOB MNPOKATHIBAEMOTO Npoduis, uem
@py OPOH3OBHIX MOAIUHIHHKAX.

BoJabmast TOYHOCTh PA3MepoB fpodu/is noayyaercs, Kak Boobiie
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'y BCe#l NPOKATHOH NPOAYKIWH, B34TOH B IEJAOM, TaK M O AJUHE
© OTAeabHBIX Tosoc. Tak, HanpuMep, NPH BBEACHHH TeKCTOJHTOBBLIX
NOAMHAMHAKOB HA MEJKOCOPTHOM CTaHE OJHOTO I€PMAHCKOro 3aBoIa
B Helixupxene oKa3a/no0Ch, YTO MPH NPOKATKE MTYK JJAHHAOIO B GOA—
100 # na GpPOH3OBHIX H/AM GOKAYTOBHX NOJAWHKNHMKAX DA3HUIA B
pasmepax mnepeNHEro W 3aAHETO KOHLOB OJHOH M TOH Xe IITYyKH
nosyuanace 0,2 mm; IpH TEKCTONHTOBBIX XK€ NOAWMKIHUKAX 3Ta :
HHUA AOCTHrana, Kak makcumym, 0,1 sx [12]. pas
Texc;ronm HE fABJAACTCA €LHHCTBEHHOH HCKyCCTBeHHOH Maccoi
MOryiiei 3aMeHHTb OPOH3Yy A/MA M3rOTOBJEHHS HPOKATHBIX nommmf
HHKOB, NpHYeM 3aMEHHTh C NMOJyYeHWeM NOCTaTOYHO XOpolled TOy-
HOCTH Da3MepOB NPOKATHOM MNPOAYKUHH: C TAKHM XK€ yCIIEXOM MO-
TYT APHMEHSTBCS M HEKOTOpPHIE APYIHE HCKYCCTBEHHBle Macchl. Tak
HaupuMep, XODPOIHEe Pe3YJbTATH B OTHOUIEHHWH TOYHOCTH npokampﬁ
nmoayqnnucra Npy fPUMEHEHHH TaK HA3LIBAEMBIX LNZHOCIMOHOBHLE NOO-
CTt;réZt;xoa, T. €. IOAMHNTIIHUKOB, W3TOTOBACHHBIX U3 JHTHOCTOHA, Npel-
IOMIET0 HCKYCCTBEHHEIM O6Pa3OM [TPHTOTOBIEHHYIO NAACTH(H-
uupoBaHHy0 ppesecuny [13].

4 N
2) Poauroesie nodwunnuxw

Jlns nonyyeHus TOYHOro npoduas HauboJee NPHFOLHBIME 5IBJISIOT-
c CTaHb, OGOPY/IOBAaHHBIE DOJHKOBHIMH MOAIIMIBUKAMH. PojHKO-
Bbl€ NOMAIIKIIHUKY, HE AaBas Ype3Beluaiino HpO,LlO-JI)KPITeJIbI-;Oe Bpe
CKOJbKO-HUOYAb 3aMETHOrO H3HOCA HE B KAKOM HANPaBJeHHH pc:iwoﬂ
COGCTBYIOT NPABU/ILHOMY MOJIOKEHHIO BAJKOB, T. €. coxpamnc;T Ha:
CTPOHKY CTaHa B TeYEHHE HEONPENeJEHHO HOJTOrO: BPEMEHH; 5T
CaMbIM JOCTHTaeTCs COOTBETCTBYIONIEE AMUTENbHOE NOCTOAHCTBO I Howf
Gunsa. B 370M OTHOLIEHHWM NMOJAWMMAHHKYE BCEX APYrHX THIOB, B fom
YHCJe H TEKCTOJNHUTOBHE, YCTYNAIT POJHKOBBLIM TIONANEAKAM
be3 pOMMKOBBIX NMOAUIMIHHKOB MOXHO ©60HTHCH HA prn-ﬂoéo T-
HbIX H OTYaCTH HA CPEJHECOPTHBIX CTAHAX, 4 TaKKe Ha TOJICTOJE)I/I-
CTOBHIX CTAHAX, POKATHIBAIOMMUX JHCTH 3HAUUTENBLHON TOJIIMHEE, TILe
M3MEHeHHe BLICOTH NPOGUAS HAM TONUMHEL JUCTOB HA O 1—0,2 A
He uMeeT 6O0JBIIOTO 3HAYEHHS. ’ o
Ho ans TOHKOJAMCTOBBIX CTAaHOB (HENPEPHIBHBIX) AIA MEaKOCOPT-
HHIX H, B OCOOEHHOCTH, /sl IPOBONIOYHLIX CTAHOB, 4 HMEHHO ?m
MX [OCJEAHNX KJeTeH, POJIHKOBEIE TMOAWHIHAKE 6e3yCJ0BHO H) >§
NpeAnOYecTb MONWMIHAKAM CKOJAbXKEHHS BCIKOTO poja '8Toy o
TBeII?{(IlaeTCﬂ NPAKTHKORX NPOKATOCTPOEHHs MOCJAEIHUX Ter. o
HI/I'—IH:II; npuMep, MOXHO YKa3aTh HA OJMH H3 CAMBIX HOBBIX 3arpa-
CTAHOB — MEJIKOCOPTHBIH H NPOBOJOYHBIA CTaH, COPOEKTH-
posaHubll dupmoi ,Jlemar“ ¥ myueHHbI npn6nn3m‘em’>ﬂo B Hauya-
ne 1936 r. ¥ srtoro crasa Ha K/AETSIX HempPepHLIBHON YHCTOBOH TpPyI-
Nbl, @ TAKXE HAa YHCTOBOH M NPENUYHCTOBOH KJIETAX METIeBOro [;y
Ha [OCTABJEHB POJMKOBbIE MOMWHNHUKA [l14]. i
HenpeprBubii TOHKOANCTOBOH CTam, nymessunit B 1938 r. na
»3aMOPOXKCTAMNY, HA 'BCEX KJAETAX, KPOME KJAETH qepﬂosoro' .
JMHHO/NOMATE /I, UMEEeT POJHKOBHIE NONUIMIHUKH. o
Bes posnKOBEIX NOAWMNHMKOB HEJb3s 6bIO 6bl MOAYYATH T
BEICOKYI0 TOYHOCTb DasMe€pOB IPOKAaTHOH MPOAYKIHH, KOTOpPAad g
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HacTosiiee BpeMs NOCTHIaeTCH HA COBEPIUEHHHIX NPEUH3HOHHBIX CTa-
nax (cTanax OCOGEHHO BEICOKOH TOYHOCTH), O KOTOpPHIX Oyner cka-
3aHO paJjblie.

Crenenb TOYHOCTH pasmepos npodmad, RocTuraeMas Ha npokat-
HEIX CTaHAX, KJETH KOTOPbIX 060DYyAOBaHBl DOJHKOBEIMH MOMIMN-
HiKaMy, BeCcbMa Beqnka. Tak, HampuMep, Ha OGPYYHOM CTaHe A1
ropsyeil NPOKATKH (PUPMEL Theodor Wupperman B IllreGym-Man-
dopre (CepManus), NOCAELHHE KACTH KOTOPOTO HMEIOT DOJHKOBEIE
[MOAIUIHUKH, IPH NDOKATKE 00pyYHOrO IKe/e3a TOJIIHHOI 0,7 nm
y mrtyk aquuoio ot 300 1o 400 Mm pa3HuLA B TOJIIMHE HCPERHErO
H 3aimero KOHLOB COCTaB/sieT BCEro Julib 0,02—0,04 mm! [15].
Ilpyrue mpuMepsl TOYHOCTH npoduss, LOCTHTAEMOH TIPH POTHKOBBIX
NOJIIATHUKAX, OYAyT MpHBEJEHbl Aajnee.

. VlHOra UpeACTABINETCS BO3MOXHOCTD MEPEBECTH HA POJIHKOBBIE
NOMuMMEUKE YXKe PaboTaioliue CTaHE H STHM NOBHICUThH TOYHOCTH
pasMepos BHINYCKAEMOH HMH TPONYKIHH.

Tak, HanpuMep, Ha ONHOM [POBONOYHOM CTAHE B CepManun npu
ero PeKOHCTPYKIMH YHCTOBbIE KJETH OGHUYHON KOHCTPYKUHMH OBLIK
3aMeHeHH HOBBIMH 3aKPHITOH KOHCTPYKUHH € POJHKOBBIMH MOALIMN-
pukaMu (CTaH APOKATHIBAET KPyTJOe & 5,2—21 mm; ppamerp Bai-
KoB 245—275 mMm; RauHa OoYeK BajakoB — 500 x). DTHM LOCTHIAW
caenyomell TOUHOCTH: MPH MajabiX AHAMETPax IPOAYKUMH H, CJAENO-
BaTEeAbHO, NIPH 60JbII0H JJIHHE WTYK-— 0 BECOTE npobuas 0,1 mm
¥ 10 mupuHe (MPOKATHIBAIOTCH M HEKPYT/HIE npotpuin) — 0,35 amx y
nepeprero Kouna u 0,2 sam-y 3aIXHETO KOHIA. IMpu Goapmux ceue-
HHAX NpQKaTa, T. €. y WTYK He6GOMBIUION JJHHBI, [0 BHICOTE MPO-
¢uas 0,05 sm, a no WHPHHE —0,2 Mm y TIepeJHero KOHLA W
—0,1 mm y 3ansero.

B Ta6a. 5 npuBeieHbl JaHHbE, OTHOCSIIHECH K MEJKOCODPTHOMY
¥ NpOBOJOYHOMY cTanam ['epMaucxkoro 3asoAd Neuenkirchen Eisen-
werk.
DTH AaHHLIE TOKA3BIBAOT, KaK H3MEHWJIACh TOUHOCTDH NPOAYKUHE
cTaHa TMPH NMPOKATKe OXHHX H TeX XKe npoduie# mpu 3ameHe Ha no-
CjefHAX KJIeTAX MOJAWHIHUKOB CKOJbXKEHAA (60xkayTOBLIX) POJIHKO-

BbIMU NOAUWHNITHHKAMH,
Ta6aununa 5

Pa3uuua BLICOTH MPoduis NepefHero W 3alHero KOHilOB NOJNOCH (B JMM)

Poanxopbe TloamunHuKA

TMpoguap 1 €cnocod NPoKATKA RORWMIHEKH CKOIbKEHHSL

l.MMpoxaTka B OKAHY HUTKY

CoproBas Cralb C aauwmoft wryxu ot 60 mo 100 . . 0,02-0,07 0,1 —0,2

I tpuncel C AAMHON WTYKH 60 M. . « « . o . . . . 0,02—0,03 0,13—0,2

Ofpyunas CTalb C MIHHOK WITYKH OT 60 no 70 4. .| 0,02-0,08 0,1 —0,2
J. MEOTOHKTOYHAA NpoKaTkKa

Nposonoka aauHoi 460 x
a) u3 xpaiinux no Gouxe KAMUbpPoOB « o . .+ « o 0,05—0,06 0,12—0,15
6) 13 CPEAHHX MO Oouke KatubpoB. . - . - - 0,06+—0,08 0,15-0,20
25+



B pesysibrate sament GoxayToBhix TNOJIHKIHAKOB POJHKOBHI MU
HIOBbICH/ICA TaKXKe M BBIXOA roauoro [16).

HUTo6bl NOMyYHTL BO3MONHO GONBUIYIO TOYHOCTH MPOKATKH npH
NPUMEHEHHH POMMKOBBIX MOJUKITHHKOB, TpebyeTcsa caMulfl TIUATeNb-
‘HbI YXOA 32 yuMmu. B H4CTHOCTH, HEOGXOAHMO TIPHHATHE MAKCUMA/Ib-
HEIX MEp MPEenoCTOPOKHOCTH NMPOTHB MOMAMAHHS HA HHX (1 Ha mwen-
XM BAJKOB) NBIIM, 8 TAKKE OKAMTHHB K BOAB! (BO BpeMsl DAGOTH).
Tlostomy ma saBonax, mpuMensiomgux POJKMKOBBIE TOAWMNHUKH, MO-
CACAHHE XDAHATCA NMOJA OCOGHLIMH KOANAKAMH, 1 Aasxce HHOTAA yCTa-
HOBKY IOAUWKMNAMKOB HA WEHKH BAIKOB NPOM3BOLAT B 0CO6LIX Me-
'CTaX, 3AHULUIEHHBIX OT IIbLIH.

Takoit yxox wumeeT Mecro, HalnpuMep, y yNOMSAHYTOrO Bhlile
o0pyuroro crasa ¢ 280 mm mis IIPOKATKN 0CO60 AJMHHBIX IIOJOC
{10 400 un), nocrpoennoro B 1994 ., dupmoit Theodor Wupperman
B llne6ym-Mardopre [15].

Henocratkamn posuxoBuX moxmnnamnkos ABISETCH TO, 4TO OHU
YCAOKHAWOT KOHCTPYKIHMIO CTAHHH KjaeTel (rpebyior pacmmpenus
BbIEMKY B CTAHHHAX I/ NOMEIEHHS B Hel KOPOGOK PpOJUKOBHIX
NOMIINIIHUKOB), BHI3LIBAIOT HEOGXOIHMOCTD INIA(OBKA 1ieeK BaJKOB
H, HAKOHEW, CTOSAT AOpOMe.

B cuny atux npuumn l'unpoMes npu npopaGoTKe BONPOCa O BbI--

60pe THMOBBIX KOHCTpYKUuK COPTOBAaIX cramoB 300 smam u 350 MM
BBIGDAN NSt ILeeK BaJKOB 5THX CTAHOB MOAIVIIHUKY CKOJbXKEe HHS
[17]). Bpsax nw, ogmaxo, stor BHIOOP MOXHO CYHTATBH BEPHBHIM.

2. Hamumnnie BAHTH ¥ KJIAALA AL B3MéH9HM HONOXKeHAA Hoaymex

Ha rtounocts npoxatku Bausiior TAKKE NeTaqn KaeTed, uMeromue
BHHTOBYIO Hape3ky. K rtakum neTanam OTHOCATCS, BO-IEPBBIX, Ha-
AKHMHOH BHHT W, BO-BTOPBHIX, KAHHbA /s .PeryIupoBaHusa MmoJa0xKe-
A MOAYIEK. DTH JeTanu fpu TIpOKaTKe He MOJXHH ,CHABATH®, a
AJd STOTO HX HYXHO CKOHCTPYHPOBATh TaK, 4TOOB OHM OGJjaganu
HA/RKHBIM caMOTOpPMOKeHneM. [locaenuee ZOCTUTAETCS - BHIGOPOM
-AOCTaTOYHO TOAOTOro yriaa HaKAOHA HapEe3Kn BUHTOB y paccMaTpu-
-BAEMBIX YCTAHOBOUHEIX NeTaAei.

Tpe6oBanue mazexnoro CaAMOTOPMOXEHHS B OCOGEHHOCTH Heo6-
XOJMMO COGJI0AATh NJs Tex CTaHOB, y KOTOPHIX AaBJACHHE HA BaJKy
lepenaerca romukamu. K rtaxkum cramam OTHOCSATCST OBLICTPOXOAHBIE
ICPHOBBIE KJ€TH, NPOKATHIBALUIHE KODOTKHE CJMTKM IIPH 3Ha4u-
TEJIbHBIX OOXATHAX, a Takxke TOHKOJMHCTOBLIE CTAHBI OOBIYHOH KOH-
-CTPYKIHHY.

3ae°cx> HYXKHO OTMETHTh, YTO Ha CaMOTODMOXEHHE YCTAHOBOYHBIX
ACTAJICH, KPOME BeMUYHHHI YIIA. HAKMOHA BUHTOBLIX NOBePXHOCTEH,
BAMACT eII€ M KAYECTBO CMA3KH. [Ipu  xopome#t cmaske y
TOHKOJ/IHCTOBHIX CTaHOB, HalpuMep, y XOTOPHX MHPOKATKA COMDO-
BOXKAACTCA 4ACTBIME y[apamu B BaJKax, MONKeT CAYYHTBCS, 4Yro Ha-
KUMHBIE BHHTLI GyNyT ,CHaBaTh® maxe B TOM cayyae, KOrxa yrod
‘HAKJIOHA BHHTOBOH HAPE3KM CPABHHTEJbHO He60/1b1IO.

»Claua“ (uau »OTNAYA") HAWUMHBIX H APYTHX BHHTOB BHI3biBaeT
HETOYHOCTE DA3MEPOB NPOKATHOH IPOAYyKUMH, YTO B HEKOTOPHIX

-2\6 A

Ke
cly4asx OCOOEHHO HEAOMyCTHMO, KaK, Hanp;“me&mgﬁimgpggg;‘%
0 sBJeHHE ,Cla4
-FOHKHAX JAHCTOB. Kpome TOT HETO
BBI3HIBA@T pacuIaThIBaHHE H GHICTPYIO pegsp;fﬂo;;{cy CHT)zgﬁgKﬁxn%Horﬂz
“ TOB TMPOK
Jsi yCTPAHEHHs ,OTAAYH" BHHT( oraa
"Jclmasgmall)ov KepOCHHOM, KOTOPHIH, [0 CPaBHEHHIO coT ceh:lis;o;gmﬂy
MarepHajaMH BBICOKOTO KQueéCTBa, JAeT NOBHIIEHHOE TP
tToM u raiikoit [18]. _
BIml‘o:aopﬂ 06 ycTpoHCTBaxX AMa IePeMellleHns Ba/lKOB ?xeii%ﬂ;ﬁeﬂe;
HOM HApaB/A€HHH, HYXHO yKasaTh, 4TO 602?31;;93;1:% e e
Opo#l MOXHO D
Takxe M Ta TOYHOCTb, C KOT 0 tepe:
s TOYHOCTb 3T
TOPHIX 3aKJAI0YAETC
e . berona oG jfigpe mpuMepsl. ¥ CTApHIX
M2 BEJHMKH; IPHBEIEM KpaH )
P rAmoD. OGLiHN ’ BHXKHHX HWJAH CPEIHKX
nepeMeeHus
CTaHOB OOLIYHBIM CIOCOOOM i
BAJKOB #B/ISETCH YCTAHOBKA MOJA TMOAWHMHUKH nnacmﬂé)rcb (gggeme-
JIOK) TOH Wam APYrod TOJIUIMHBL; CJ€10BATENbHO, TOUHOCT e
IIeHHs 3THX BAaJKOB, @ 3HAYUT M TOYHOCTb perynnpoPKIEm e
TPOKATHIBAEMOr0 TNpPOduIs, onpeaenaeTSCﬂ TOMIKHOR Ji ,
KOTOpHE OGBIYHO HE OBIBAIOT TBOHr[[):;?eMOe’mzﬁf.Banm oo ¢ o8-
Y cospeMeHHBIX XK€ CTaHO o
HOCTBHIO 11% 0,01 mnu (npudem ObICTPO H C 60£§pmeﬂp“lm31;%?“(6)mcraﬂ)a
' HKOJIHCTOBOTO HE
K, HAnpuMep, y KaeTed TO ua
Tgar’lopoxgman%“ HaMeHeHHE TOJOXEeHHA BEpPXHEro BaJII\Ed{(E)lTéII()):ITI/IHa-
ores npoCTHIM IOBOPAYMBAHHEM DYUeK, anmqaxoxtxéljl)éﬂum P e,
JKHMHHIX BHHTOB KJI€TH; NPU 3TOM MOXKHO, n% Aa B'amca) e
waTh HIH CPasy BeCh BANIOK ONHOBPEMEHHO (o6e mmema 1Ka) b
Ke OTAEJbHO Ty HJaH JPYryio mie#ky (ecin HleJIbe TBne};ma Kawy
y O6OMX KOHIOB HE CTPOTO onunakosa). Ilia ocymec oo
C60OKY KawiOH KIETH CTaHa HMMEeTCsd Mo TPH pyqxu.o epememar®
Ty WJH APYryIo wielky wim o6e UIeAKH BMECTE MOXH ounoCTLIO
13(7) 0,01 mm, npuuem uepes CTEKJIAHHOE nponomosaT;)}i KOO
B Ka;KILbIﬁ MOMEHT MOXHO UHTaTh 4HCIA, noxas;;f;mamy noanod
: egne GOUKH BEPXHETO
Hocrteio 10 0,01 mm non0XK .
u JeBoi H1eeK MO0 OTHONICHHIO K GOUKEe HIKHEro BalKa

Y. Crenens coBepIICeHCTBA N3TOTOBJCHUAA CTaﬂgge
Kaereii m BX JLGTaJIOﬁ N COCTOAHHE HX B TEY®
JKCIIoaTAN AN

o6xonumo, YTO6El HE TOJb-

Tlnsi moJydeHust TOYHOro npoduas He >

H
KO CTaHWHH M, HMX JeTanu ObiJH paunonaﬂbéaoﬁeexgg;'erppl};rgégH,M.
yTOGH M H3roTOBJAEHHE HX ObLIO BO3MOXKHO PJ[CTaH e vk
FEule cpaBHYTENbHO HEAABHO HA TPOKATHBIH e e Tpe.
Ha BecbMa rpy6oe o6opyLOBaHHE, PISI‘OTOBJIEHI/I:aTKH DO e e
6yer ocoboit ToyrocTH. OHAKO TOYHOCTD npoO .
©CJIA M3rOTOBJEHHE CTaHa He OyaeT A0CTaTOYH e
[Moa TWAaTeabHOCTBIO M3rOTOBJEHHAS CTAHA ngggm{m erca Tos:
HOCTb Pa3MEpPOB BCex €ro peraneid U B 0CO

.
eMeIeHuit
BJICGHHS YKa3aHHBIX Mep
1 DnexTpHYECKOE YCTPOWCTBO Jas OCYIECT y

manka HasbiBaeTcs ,CenbCHHaMH. .



6onee coBseplleHHas POBHOCTb IIOBepXHOCTe# y CTAaHHH H HX JeTa-
Jel B TEX MEeCTax, IJie OHM CONPHKACAITCA ADYr C JAPYroM. 3a30pht
MEeXAy CTAHMHAMHM M HX JAETA/JSIMH B TOM CJydae, KOrxaa OHH Heo6-
XOmMMBl  (HalmpuMep, BEDPTHKAJbLHHIE 3a30PH MEXAY CTAHHHAMH
H [IOAYWIKAMH), KOXKHBEL OBITh BO3MOXHO MHHHMaabHbie. Hapyme-
HHE 9THX TPeGoBaHH#A CIOCOGCTBYeT yMEHBIIEHHIO TOYHOCTH HacCT-
pPOHKH BaJKOB H YBEJMYCHHIO HIPHl BaJKOB M TE€M CaMBIM yMEHb-
HMICHHIO TOYHOCTH pasMepoB moJydaeMmoii mpojaykuud. [lossitHO, uTO
AT BO3MOXKHOCTH NOJYYEHHS TOYHOTO NpoduIst Heo6GXOAUMO TaKXe,
4To0bl 1 apMaTypa cTaHa (NPOnycKa, NPOBOAKH, JHHERKH U NP.) Gblia
U3rOTOBJIEHA, & TAKXE M YCTaHaB/AMBaNach BO3MOXHO THIaTeJbHEe.

[TosTomy B HacTosee BpeMs OGOPYyAOBaHME NPOKATHHIX KJETEM
M3rOTOBJAETCA C TOYHOCTBIO, BO MHOrO pas I[peBHIIamIne# TOuY-
HOCTb M3TOTOBJCHHA HX, HMeBwWYyI0 Mecto 25—30 gerT Hasaa, HE
roBopsi yxe O 6oJee paHHEM [EPHOLE M3TOTOBJEHHS CTAHOB.

UFOBOPH O 3HAYCHHHM AJs TOJydYeHHs TOYHHIX Pa3sMEpOB IPOKAT-
HOM NMPOAYKUHH CTCHEHH COBEPIIeHCTBA H3TOTOBJAEHHS KjaeTell mpo-
KAaTHHIX CTAHOB H JAeTajell xjeTed, MH IOAPasyMeBaeM B OCHOBHOM,
BO-TI€PBHIX, TIABHEHUIME YACTH, H3 KOTOPHIX COCTOSIT paGoune KJIeTH
(cTaHMHH, MOAYWIKH H Ap.), U, BO-BTOPHX, Ty TOYHOCTb Das3MepoB
BCEX yacTeM K/JA€TH, KOTOpasd HMEeTCs HAaJHIO B MOMEHT BBIMYCKa
[IPOKATHOTO 0§opyn03aﬁnﬂ 3aBOJOM-H3IOTOBHTE/EM.

Ho ¢ kaxoil 6bl BHICOKO# CTeNnenbl0 TOYHOCTH pa3MepoB HU H3-
FOTOBJANOCE NMPOKATHOE 060pPYyNOBaHWE W KaK Gh NEPBOHAYAJIBHO
TINATENBHO OHO HH OHLIO COGPAaHO, OHO B TOW W/HA MHOWH CTEIEHH B
npomecce paboTel craHa u3HauwMBaeTcs. Kpome TOro, Ha KJAeTAX
TIPOKATHBIX CTAHOB YNMOTPE6AAIOTCA Pa3AuyHbIe MEJKKEe AeTaqd, BPOAe
IIOAWNITHUKOB, NOAKAANAO0K, KJIHHBLIIKOB M T. fl., KOTOpPHE HIPaIOT
GObIIYI0 POb TPH HACTPOHKE BANKOB M KOTOPHE OGHLIYHO H3rO-
TOBJAAOTCA B CJAECAPHO-MEXAHHYECKOH MAaCTepCKOW HJAM CaMOTO Mpo-
ﬁz;)q‘oierpoﬁx;ng:ﬁ 3aB0JA, rae paboTaeT PaCXONYIOUHA 3TK AeTa/ln

Jlnsi TOYHOCTH Pa3sMepOB NPOKATHOM NPOLYKUHH BaXKHO C KaKOH
TOYHOCTBIO M3FOTOBJSIIOTCH BCE 3TH MEJAKHE HeTaIM KJeTH, KaKOik
HAZ30p MMEETCA 32 HUMH BO BPeMA CayXObl, Kakue Mepbl NPHHH-
MAaioTCAd A/ NOANepXKAaHHA BOOOILe Bcex merastedl CTaHa B MAaKCH-
MaJabHO HCADABHOM COCTOSIHMH M T. II., CJAOBOM, HACKOJBKO YXOB-
JIETBOPHTENBHO, TE€XHHYECKH KyJbTYPHO MPOHM3BOAUTCH OBCAyXKHUBA-
HHe pabouMx KJaeTefl crawma.

PaccMoTtpum ¢ 3710#t ToukM 3penus HEKOTOPHIE AETaJH, & HMEHHO:
MOAIHMIHKKH OGBIKHOBEHHOIO THNA (T. €. HE POJMKOBHIE), NMOAYIIKH
AJsl MIOAIMHIIHUKOB, TNOAKJIAAKH, KJAUHBIUIKH. ’ ‘

TTodwunnuru. Hyxuo o6paiare 0co6oe BHHMaHHEe Ha TOYHOCTh
HPH/Cranus MeeK BaJKOB K NOAUMNHUKAM N0 BCe#l 1OBEPXHOCTH
UX, MEX]IY TEM 3TO yc/AOBHe HEpeNKO Hapymaercs. [IpH KOPOTKHX
NOAK/IAAKAX NON MOAWMNHUKA HJAH NPU BLLIE3AHUH NOAKAALOK H3-

1
Uro xacaerTcs TNONIIHNHHMKOB, TO CKAa3aHHOE HE OTHOCHTCA K IEAbHOMpEC-
COBaHHbIM NOTWHNHUKAM (KOTOPbl€ M3rOTOBAAIOTCS CIEHHANbHBIMM 3aBOAAMH, KaK.
Hanpumep, y Hac B Comw3e 3aBul ,Kap6oauT*) W, KOHEUHO, HE OTHOCHTCS K POAH~
KOBHM MOIIUHITHAKAM. .
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110 TOMWKIHAKOB MOJYYaercs TNepekoC, 4YTO BEIBHIBAET OLICTPOE
cpaGaTHBAHME TNOAUIHMHHMKA C OAHOTO KOHNA (dur. 12). DBeiBaer,
yTo pajuyC BHEMKH IOANNIHHKA HE COOTBETCTBYeT JuaMerpy
meiiku Baaka (¢ur. 13); 370 MOXKET CTYYHTBCH BOOGIIE NMpH HETOUHOH
o6paboTKe MeeK WK MOJIUIHAKOB. Maoraa st0 Moxer CaAy4uTbCA

N
g'eé;’ N /
<Pur. 12, BmcrpoennepaBHo- dur. 13. HecoBnaneunue mefiku Baiaka ¢ MOJ~
MepHOe cpaGaThlBaHHE TMOA- [MHIHMKOM, BHI3HBaluee OpicTpoe cpabaTsiBa-
IIHAHYKE NPH KOPOTKOH HIH H{E NOAIIHITHHKAE:
Bblje3Umled H3-NOA TMOAMHM- G—NOAWHUNEUK PACTOYeH 60JbiE YeM HYKHO; b—noamwun-
HHKA NMOJAKJanKe HUK pacTOYeH MEHDbLIE YyeM HYKHO

IOTOMY, 4TO HIeHKy, y KOTOpO#i BO BpeMs pabOTEl HCTOPTHIACH
NOBEPXHOCTh, MONPABAAAM, T. €. CTOYHJH M TE€M yMEHbHUJIM €& Hn-
aMerp; 3amacHele ke TOANHKNHHKA BCE HMEIOT ONMH3KOBYIO BEIEMKY,
COOTBETCTBYIOLLYIO HOPMaJbHOMY AHAMETDY IUECK. B o6oux cayuyasx,
NOKa3aHHBIX HA ¢wur. 13, medxa Baaka 6LICTPO CpabaTHIBAET IOA-
IUHUITHHK.

Camo co60H TOHSITHO, YTO HePeAKO MPAKTHKYHOIAsACs 3dK/IalKa
B KJETh BAIKOB C HCIOpYeHHbIME liedikamh (0 YeM OyxeT CKasaHo
JaJbllie) TaKxe BH3biBaeT O4YeHb OBICTPOE H3HAWKMBAHHE MOIUIAM-
HUKOB (B TEUYEHHE CMEeHBl HJIM JaxXe He-

CKOJNBKHX YacoB). —_—

TTodyuwrw 045 noduunkukos. floamuna-
HHUKH JOJUKHBI INIOTHO CHJeTh B THE3Jax
NMOAYIUEeK, MOBEPXHOCTH KOTOPHIX JLOJIKHBI
GBITH CTPOTAHBIMH; MEXAY TEM ellle BCTpe- \ \
yalTCa CTapeie CTaHH, Ha KOTOPHX pPaju R
5KOHOMHH INPHMEHSIOTCS NOAYIIKH C He-

CTPOTaHBIMH TOBEPXHOCTAMHE rHe3/. IHOTAQ  gyur, 14. Moaymka ¢ nepos-
NMPUMEHAIOTCA MNOAYIIKH, Y KOTOPbIX IO- wHoit uan BbipaboTaBueica
BEPXHOCTb MOJ, TOPH3OHTAJBLHON YaCThIO gggiggggng r:eglrl:-éy%ﬁ
noAmuneEuKa Boipaboranace (dur. 14), uro pasnaBmBg’Hm oA
MOXET CJAYYHTHCH NIPH OTCYTCTBHH AOJIAK- .
HOrO HAZ30pa 3a CTAHOM, KOTJa WIefiKa BajJKa HACKBO3b CPaldaThl-
BaeT NOANMNHHK H HEKOTOpOoe BpeMs paboraeT IO TeJay MOAYLIKH.
[Ipu HEPOBHOH NOBEPXHOCTH /[HA T'HE31d MOAYMIKH TOLMHKIHAK MOX
AaBaeHHeM IeHkn Basika aedopMHpyercs, nporubaercs, a HHOTAA
Jaxe pa3AaBIHBAETCH.

Ecau noaymxu CpabaTHBAIOTCS C HAPYXKHBIX GOKOB, CONpPHKA-
carommuxca €O CTaHWuHAMH, 4YTO B 0Co6eHHOCTH ObIBaeT npu BaJIKaX,
flepeMeIalomuxcs Bo BpeMs paboThl BBEPX  BHM3 (HANpHuMep, BepX-
HEW M CPeNHHMI BAJKM JHCTONPOKATHHX CraHoB Jlayra), TO HEo6xO-
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AHMO M/ MEHATH MONYUIKH WM UCHPABIATH CPaGOTABLINECT NOBEpX-
HoctH HX. Ilocaennee J€rKo MOXHO JesaTh NOCPEACTBOM 3aBapKu
W MPOCTPOXKH HJM YCTAHOBKH GOKOBHIX MJNAHOK HA CpPaGOoTaBIIMXCS
mecTax (mocJae TMPOCTPOKKH).

[Modkaadxu, 3axsadxu, Kaunsiuxi. Heo6xoammo, uro6sr BCAKOTO
poxa EIO,U-K-’IHIIKPI, 3aKMaAKH, KJIHWHBIMKA H 1Ip., €CJH KOHCTDYKIUS
KJIeTelt TpeCyeT MX NPHMEHEHHS, HMEJTH BO3MOXHO DOBHYIO OBEpX-
HocTe, OMBaKo, H& 3TH MEJKHE IEeTaJd O4eHb YacTo He o6paiaior
BHUManus. Tak, Hanpumep, 6osee WM MCHEE TOJCTBHIE NPOKJafKH
NOM TMONIIMNHAKA OCBIKHOBEHHO IIPOCTO BHIP@3AOTCH M3 JHCTOBOLO
He/e3d U UMEIOT HE BCEra POBHYIO MOBePXHOCTh. Mmoraa mpume-
HAIOT CyYaHHbE NOAKJNANKH WM KIMHBIIKY, HEPOBHOCTH KOTOPHIX
ObiBaeT HepenKo HAaCTOJABKO SHAYNTE/IbHA, YTO OHA 3aMETHA HA IJa3;
B TaKux C/Iydasx BAJMBHOBIIMK TYT Xe Y CTAHA HA MJHTe TOJA Ha-
CKOPO KOe-Kay ylapaMmH MOJNOTKA BBHUIDABJSET NOAKAAAKY HANW KJIUH
H CT2BHUT NOJ COOTBETCTBYIOIYW HETaJb CTAHA.

Hepenko BMeCcTO oxHON TOACTONA NOXKMAZAKU CTABAT ABe WK
TPH TOHKHX IOTOMY TOJBKO, YTO B 3anace BO3JE€ CTaHA HE HMeeTCs
NOJAKJNAAKA COOTBETCTBYIOIEH TO/UINHEL

Taxue noaxmamxu WM KAMHBIIKE B mpouecce paGoTsl HOCTE-
NEHHO BBII€3AIOT, pPacCTpamBasi paboTy crama. Kpome " Toro, uwem
60JbME BCAKOrO Poja HOAKNANOK, KAUHBILIKOB H T. ., TeM GoJplue
urpa BalKoOB.

V1. Biagnme KadecTBa NPOKATHHX BaJIEOB

Henocpencrsenno o6pasys npoduis IPOKATHOH TPOAYKUHH,
BAJIKH OKashBalOT (HAapsily C MNOAUIMIHHKAMH) TPOMAJHOE BIHSHHE
Ha TOYHOCTh Pa3MepoB 3TOro mnpodwuas. BausHume 310 CkaspiBaercs
pasueiMu cnoco6amu. OTMETHM HEKOTOpHIC H3 HHX.

1. IipaBEabHOCTE OGTOUKE BAJKOB M OPHYHEN HempaBHJIHHOM
06TOUEKH HX

Bouku rankos (rnamxne miu ¢ xaan6pamu) u IEHKH UX NO/DKHBS
OBITB BHITOYEHH TOYHO 11O OKpyxHOCTH. MexAy TeM HHOrza sTo
OCHOBHOE TpeGoBaHHe He BLINOJHACTCHA, H Ba/IKH, BBINIYIIEHHbIE U3
BaJIbLETOKAPHOrO 11€Xa, HMEIOT OBA/IbHOCTb GOYeK WM LICEK H/H XKe,
BOOGILE, HC BBITOYEHH TOYHO MO OKPYKHOCTH. IToHsATHO, 4TO BaskH
€ HETOYHO BBHITOYEHHLIMM COYKAMH, Xa1ubpamu uaW LIefiKaMu AaiO0T
npodu/ib, TOMMMHEA KOTOPOLO NEPHOJAHYECKH MEHSETCS o IIuHe
KaX /o MITYKH COOTBETCTBEHHO YHCJAY OGOPOTOB BAaJKOB.

Takoe aBiesue MOMET uMETb MECTO KAK IIPH MPOKATKE BCEBO3-
MOXHBIX npoduaed, Tax U NP NPOKATKE JKHCTOB. BO Bcex cayyasax
oHO HenonyctuMo. Ho B 0cOGeHHOCTH OHO HEAONYCTHMO mpH npo-
KaTkKe TOHKH{( JUCTOB, Kakx, HanpuMmep, KPOBeJIBHOTO KeJde3a HuJau
JHCTOB, HAYIIHX Ha H3TOTOBJAEHHE XecTy, TaK Kak Koa’eéamm B
TOJMUIHHE 3TKHX JUCTOB Ja)Ke Ha 0,] MM COCTABJAAKT OYEHBb 33b£eTHylG
BQJHYHHY, NIPHHEMAs BO BHHMAaHHE HE3HAUYHTEJbHYI BOOGIIE TOJLIU-
Hy YKa3aHHBIX BMJOB JHCTOBOTO NPOKATa.
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HenpapuibHOCTb OOTOYKH BaJAKOB I/15 MPOKATKH JKCTOB, B OCO-
GeHHOCTH JAJS TOHKHX JHCTOB, MOXKET BHIPAXaTbCst B TOM, YTO 60Y-
KH Ba/JKOB BHITOUEHH [0 HENPABUIBHOH OOpasywomelr. Kak 6yner
CKA3aHO Aajbllle NMPH PACCMOTPEHHH OCOGEHHOCTH HPOKATKH TOHKHX.
JMCTOB, 00pa3yioulasi 60YKH BaJKOB JJ/s1 TOHKHX JIHCTOB, a WHOI/AA
TaKXe W JJs CPeIHHX JHCTOB HE fABJAECTCSE CTPOTO NPSIMOH JHHUEH:
IIOBEPXHOCTh GOYEK BAJIKOB VIS NPOKATKM TOHKUX JHUCTOB GoJabmeil
yacThi0 JesaeTcs BOrHyrofi (a mBOrAa BhINykJao#). Pasmep Bor-
HYTOCTH (MM BHIIYKAOCTH) AOJ/KEH ObLITb OYeHb CTPOTO BHGpaH
3aTeM OCYIIECTBJEH NpPH OOBTOYKE BANKOB, HHAYE TOJLIMHA JHCTOB
M0 uX WHpHHE OYAeT HOJyvyaThbCHA HEOJHHAKOBOH.

IIpunune, Henpasusbnoi o6mouxu 8aixo8. OrpaHHUMMCS yKa3a-
HHeM rJaBHeHRIIMX NpHYMH HefpaBuabHOM 06Todyxm BaikoB. Hemnpa-
BHU/JbHAA HJIM HEJOCTATOYHO TOYHAsi O6TOYKA BAJKOB MOXKET IIPO-
HCXOAATh NO CJACLYIOMMM NPHYMHAM:

1) meynoBneTBOpATENbHAS yCTApEBINAS KOHCTPYKIHs BaJbleTO-
KapHbIX CTAaHKOB (Ha HEKOTOPHIX 3aBOJaX €CTh CTaHKH, HMEHIIHe:
50—60-1eTHHi cTax);

2) U3HOWEHHOCTh CTAHKOB;

3) me6pexnass paboTa Ba/IbLETOKADS;

4) HeoJHMHAKOBAasg TBEPHOCTb GOUKH MO BCEH OKPYKHOCTH.

Tak, HanpuMep, €CJAH Y BaJKA H3 3aKAJEHHOrO YYTyHA TBEPAOCITh
Ha oxHO# cTopoHe O60uKkM GOJblle YyeM Ha APYrod, To Ha Gosee
TBEPJAOM y4acTke pesel 60Jblie OTXOAHUT OT BA/IKA, YeM HA Y4acTKe
MeHblueH TBeppoCTH. B pesy.abTaTe BaJOK OKA3blBACTCSH BHITOUECHHBLIM:
HE MO BIIOJHE TOYHOH OKPYMXHOCTH. '

Ecau Ha Ba/Jkax HapesdaeTcss HECKOJNbKO OJMHAKOBBIX, OXHOBpE-
MeHHO paboTalUIMX Kaau6POB (YHCTOBHIE BAJNKH NPOBOJOYHLIX CTa-
HOB), TO He BCerxa yAaercsi TaK HapesaTh Ka/JHOPH, 4TOOH y BCEX
Kaau6poB MOJOBHHKM B BEDXHEM BajKe TOYHO. COBMNAJHM CO CBOHUMH
NOJIOBHHKAMH B HHX(HEM BAa/JK€: Y OJHOIO H/IM HECKOJbKHX Kaaubpos:,
MOXET TOJAyuuThCs cMeweHue (nampumep, Ha 0,1 mm), 4T® CcooTBET-
CTByOUMM 06Pa3oM OTPa3uTCA HA TOUHOCTH NMPOAYKIMH, TIPOKATaAHOH.
Ha 3THX BAaJAKax.

2. TaagkocTs MOBEPXHOCTH BAJKOB

Bo Bcex cayuasx NPOKATKH KeJareqabHO, 4TOOH paboTaiouiue
NOBEPXHOCTH BaJKOB O6blIM BO3MOXHO GoJee TJaiKuMH; yeM CoJaee
T/1aJKasi MOBEPXHOCTb y BaJKOB, TeM C 60Jee pOBHOH, raajkol mo-
BEPXHOCThIO, & CJEJOBATENLHO, TeM C OOJbIIeH TOYHOCTBIO pa3Me-
POB TNONEPEYHOro CedeHus MOJAy4aeTcs npoxaTHas npoaykiuus. Cka-
3aHHOE OTHOCHTCH KaK K TOBEPXHOCTH KaJuGpOB BA4JKOB IUISi DPO-
¢bvapHOM NPOKATKH, TAK M K TOBEPXHOCTH BAJKOB AJg TNPOKATKH
JUCTOB BCAKOH BOOGHIE TOJILIHHBL.

Ho ecau naas Baakos npu npoduspHOM InpOKate M NPH TPO-
KaTKe TOJCTHIX H CPEeIHHX JHCTOB 3TO TpebOoBaHue SBASETC JHeAd-
meAtHbLM, TO TIDH MPOKATKE TOHKUX JHMCTOB, MAYIIHX HA aBTOCTPO-
€HHe, JJIsl U3TOTOBJEHHS XECTH ¥ Tp., OHO SBJSETCH HEOOX00UMbLM,
KHHAYe TOYHOCTh Pa3MepoB (M COCTOSHHE IIOBEPXHOCTH JIMCTOB) MO«
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JyyaeTtcs HEYNOBJIETBOPUTEJbHOH, TaK YTO MPOAYKIHs HE CMOXET
6LITh UCIO/Ab30BAHA MO HA3HAYEHHIO.

06 sTOM, a TakXe O CHoco6ax NMOJyYeHHs TJAANKOH IOBEPXHO-
CTH B&JKOB ¥ O INOALEDXHMBAHHM [JAKOCTH BAJKOB BO BDEMs HX
paboTh B CcTaHax, OyAeT CKasaHO Jajblile NPH PaCCMOTPEHHH OCO-

GeHHOCTeH MPOKATKU TOHKHX JHUCTOB.

«CTeneHp riaiKOCTH NMOBEPXHOCTH BAJKOB HMEET 3HAYCHUE He TOJbKO

B TOM OTHOIUEHHMH, 4TO OHA OOYCJOBJHBAET COOTBETCTBYIOLIYIO CTe-

PusbHoll NPOKAMKE CmeneHs AA0KOCMU WAL Wepoxosamocmy Ka-

AubpO8 MOXMCEM CKA3HIBAMBCS HA yuupe-

O HUY, @ CAe008AMENLHO, U HA BEAUYUHE

a 3anosnenus xasubpos. O pasuuue B 3a-

COCTOSIHHST MX NOBEPXHOCTH MOXHO Ha-

rASAHO CyAuTh 1o ¢wur. 15, 3auMCTBOBaH-

BOAVBIUKHX HCCJAELOBaHHE BJHAHHA TPEHHS

byur. 15, Baumsnue cocTOsHMS p pazMepoOB IONEPEYHOrO CEUeHHs IMPOKa-
NOBEPXHOCTH Kanubpa Ha 3a-

CBHHIIOM: tTajqsa npu npokarke. IIpu npokarke B

3—TpH WeEpOX0BATOH NOBEPXHOCTH, 0B4JIBHOM Ka.}m6pe CBHHIIA Ce€YeHHEM 20><

mwepoxoBatofi nosepxuoctu (dur. 15, a)

6HIIO TOPa3no OoJee 3HAYHTEJBbHHIM, YeM B cayyae riaikod io-

CKH B NepBOM cJayuae 47,8%/,, a Bo BTOpoM — 59,0°/, [19]. Kak Buano

U3 27X Ludp, pasHHUIA B YAJNMHEHHH JOBOJBHO 3HAYHTE/bLHAHA; TO-

Kak yxe ckasauo, dur. 15'n mudpossie pesyJbTaTsl OTHOCATCH

K CJyyalo TPOKATKH CBHBUA; 0 AHAJIOTMH HYXHO 3aKJIIOUHTh, YTO

4URy 3amOJHEHHS Kaaubpa, a CJef0oBaTeNbHO, M HA TOYHOCTH HOJY-

gaiomerocs npoduas. [Tostomy, uTo6e He 6bIO KOJEOAHMA B pas-

‘TOYHOCTH, HEOOGXOANMO TMOBEPXHOCTh KaJIuOpPOB MOAILEPKUBATH OAH-

HAKOBON CTerNeHH IJIaJAKOCTH (KOHEYHO, MaKCHMAaJbHO IIajKo#), T. e.

Hyxuo 06GpaTHTL BHUMaHHE elle Ha ejeAyloilee Oo6CTOATebCTBO.
neHp IaJKOCTH NMOBEPXHOCTH noJaydalomeiics npoaykuuu. [lpu npo-
TOJMHEeHHN KaJAuOpOB B 3aBHCHMOCTH OT
b © Ho#t y E. Siebel’s u E. Osenberg’a, npous-
. OBaIEHOTO KaaH6pa 1DIBAEMOro npoduias Ha HCTEYEHHe Me-
b o ey <20 s 3anonHenue xaiubpa B cayuae
BepxHOCTH Kazu6pa (dur. 15,b);, yaruHeHne NPOKATHBAGMOH TMOJO-
3TOMYy H Pa3HHIA B YIHPEHKH TalKe NOJKHA ObTb 3HAYATENIBHOH.
M TpU NPOKATKe CTAJIH CTeNeHb IMaAKOCTH Kaanbpa BAUSET HA Besu-
Mepax OKOHYATENIbHOrO MPOGH/f, YTO6L OH MOJNYYaICs OAHHAKOBOK
He 1aBarb Ka/inGpaM 3aMeTHO BhLIPabaThiBaThCH.

3. MarepnaJ HpPOKATHKX BAJKOB H TBePAOCTL HX HOBEPXHOCTH

Kak 6bl npaBu/ibHO HH OBIM O6TOUEHLl BaJKH MM HApE3aHBI Ha
HAX KaauGpH M Kakas Obl HH OblJa BBICOKAsA CTeNeHb [VI2JKOCTH
60uex BaJKOB WJIH KaiuGpOB, BCe-TaKd OJHHAKOBO TOYHHIX pa3sMe-
POB NPOKATHOH MPOAYKUHH HE/Ib3sl IIHTENbHO TO0JYy4aTh, €CTH MO-
BEPXHOCTb KaJquGpOB HJHW GoYeKk BaaKoB Oymer OBICTPO CpabarThi-
BaThca. Bajaku ¢ 6b1CTPO cpabaThiBalouleiics TOBEPXHOCTBIO TPeOYIOT
4aCTHIX MEPEeBaaOK.

[TosToMy He06XoAuMO, YTOGH MOBEPXHOCTh BaAKOB OblAa BO3-
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MOXHO Gosee TBepAO#, MasomsHamusamouwehcs. Teeprocrs ke Ho-
BEPXHOCTH BAJKOB 3aBHCHT OT COCTaBa MaTepua/]a BaJKOB, a TAKKE
# -0T cnocofa 43roTOBJEHUS HX.

HyxHO BOOOIIE CKA3aTh, YTO BHICOKOE KayeCTBO MPOKATHOH MPO-
JlyKUMH, B YACTHOCTH, BBICOKAs TOYHOCTb DA3MEPOB €€, KOTOpHLIE
B HACTOSILEE BPEMs NLOCTWTAIOTCA HA 3°TPAHHYHBIX CTAHAX AJs TOY-
HOJ TIPOKATKH, HEMBICAHMBI 663 MPUMEHEHUs BAJKOB C BLICOKOH TBEP-
AOCThI0 nosepxHocTH. CKaxKeM HECKOJbKO CJIOB O KayeCTBE [POKAT-
HBIX BAaJIKOB.

a) Baaxw 43 3aKAAEHHOI0 HYTYHA

BaJuku u3 OGBIKHOBEHHOTO 3aKaJNEHHOr0 4yryHa HMenT HeXOCTa-
tounyio TBepROCTh (400—500 enunsuu 1Mo Bpunennio unu 57—70 enu-
aun o Ilopy). 3naunrespH0 Go/ee TBEPABIMH U JAOIIMMA JTyUIIHE
pe3yabTaThl B OTHOMIEHHH [JAJKOCTH NOBEPYHOCTH M TOYHOCTH pas-
MepOB NPONYKIHUH fABISIOTCA PAaCIPOCTPAaHEHHBIE 32 IPaHHIEH, B 0CO-
Gernoctn B CIIA, Basku W3 JETHPOBAHHBIX YyTyHOB, U3 KAKOBHIX
HauGo/bluee pACHPOCTPaHeHHE NOJMYYMIH BAJIKH THNA ,HH XapT®,
conepkamue Hukeas oxono 4,5 u xpoma okono 1,5° (apu co-
zepxanmu yraepoxpa 3,4—3,6%). TeeppocTh OGOUYKH BAJKOB THIA
LHu-xapt* 600—700 epunnn mo Bpuuesmo uiu 85—100 epuuui no
[llopy. ‘

Kax orpaxaercs Gosblias TBEDAOCTb BAJIKOB HA CTOHKOCTH HX
OBEPXHOCTH NPH NPOKATKE, BUAHO M3 CJIENYIOLIEro npumepa, coot-
waemoro A. A.Topwkossim, [lapa BaJAKOB u3 JErHPOBAHHOIO 4YyryHa
THMA ,HH XapT“ BBINIEYKA3aHHOTO COCTaBa, C/AYKHBWAA I MPO-
KATKH JHCTOB TOJIHHOR 1 MM (B UETHIPEXBAaJKOBOH KJETH), 1aBajna
OT NepeTOuYKH HO TEePETOYKH TNPOH3BOAUTENBHOCTH OKOJO 1500 m;
BAJIKM K€ K3 OGHKHOBEHHOrO 3aKa/JE€HHOTO 4yryHa AaBajd NPOHU3BO-
AMTENABHOCTH TOAbKO 150 m {20].

6) Baaxw us noaymeepdozo wyryna

DT BaJKH NPHMEHAIOTCS TOTAA, KOTAA Kaaubpsl HYXKHO rayGoKO
BpesaTh B TeJ0 Baika, EC/AH OHM OT/HBAIOTCSA U3 OOLIKHOBEHHOTO
YyTyHa, TO OHH OKA3LIBAIOTCH COBEPWEHHO HETIPUTOJHBIMI LSt HOBBIX
CTaHOB C GOJBLLION NMPOH3BOAMTEABHOCTHIO, KaK, Hanpumep, cpeaxe-
coprabii cran ,500“ MarsuTOropckoro sasojla. Hacosas Npou3Bo-
JHTEJBHOCTb STOTO CTaHa HA HEKOTOPHX NpOdu/sx paBHa CYTOYHOH
IIPOU3BOJUTENBLHOCTH cTaHa ,450“ HanexInHCKOro 3aBOAA. IToatomy
Ha cTamax, moaoGmeix crany ,500“ MarsuTOoropckoro 3 BOJAA, 32
ONMH M TOT Ke [IPOMEXYTOK BpeMeHH, Hanpumep, OIHH MeCsl, 10-
Tpe60BaiOCh OBl NPH OGHIUHBIX BaAKaX {IPOH3BOAMTDL B 20—24 pasa
6oJblue IepeBasoK, YeM Ha CTaHe CTaporo Tuna, T. €. 10 HECKOJAbKO
nepeBaJgoK B CMeHy. [103TOMYy Ha COBPEMEHHHIX CODTOBHIX CTaHAX
¢ BBICOKOH NPOH3BOJUTENBHOCTbIO 32 IpanuIel ynoTpesasioTcs BalKH
W3 JEerupoBaHHOTO uyryHa THNA ,Anamur®, ,®ennkc*, ,Knosmon®
W Ap., WMeoInUe BHCOKYHO CTOMKOCTb NPOTHB MCTHPaHus. Jlerupyro-
IIAMH 3JeMEHTAaMH B 3THX UYTyHax ABJASIOTCH HHKE/Ib H XDOM.

[Tpu ompTax ¥Ypa/ibCKOrO KHCTHTYTA METAJMOB IO OTJHBKE IO-
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JYTBEPABIX JNETMPOBAHHLIX UYIyHOB AJs CTana ,500“ Marmutorop-
CKOro 3aBOJA OKAa3aJ0Ch BO3MOXHBIM 6€3 [epeTOYKH HAa OJHOM Ka-
JHOpE OTAENOYHBIX BAJKOB NPOKATATB peabCoB 18 xz2jnoz

. M 10
1000 m! [21]. / 8

8) Raiubpocannvie 6qiKyu 43 3ara. eninoco wyryna

C uesbio MOMyYeHHS 3aKaJIEHHOH NMOBEPXHOCTH Y Kaau6pos, ray-
60KO BpesaeMHIX B TEJNO BaJKOB, 3a IPaHHLefl B nocsnefHee BpeMs
TPHMEHAIOT BAJKM M3 3aKAJIEHHOTO UYyryHa, OTJIHTHE He C POBHBIMH
6ouxkaMu, a C KaauGpamud, 4TO, 0GecneyHnBas 6obmIyI0 TBEPLOCTH
OBEPXHOCTH BAJIKOB, CIOCOGCTBYeT MNOJNYYEHHIO MPOKATHOMR npo-
AYKLUHH H C 6oJiee y/NOBIETBOPUTENBHON IOBEPXHOCTBIO M GOJee
TOYHOro npoduas.

¥ nac B Colo3e ONHITH 110 H3TOTOBJICHUIO Ka/IHOPOBAHHBIX BAJKOB |

3 38KAJNEHHOIO YyTyHA NPOH3BOAATCA HA 3aBOAAX WM. KoMmumTepHa
Jlyryrunckom ® ap. [22]. '

4. Yaerora mepesaaor

Jis monyyenns TOYHOrO mpoduas IPOAYKIHH HEIB3sT JONYCKATH
3HAYHTEJBRYIO BHIPaGOTKY Ba/lKOB. Mexny TeM mno Pa3JHYHEIM IPH-
YHHAM HEPEeAKO paboTalOT HA BAJIKAX H TOIAA, KOTJA NOBEPXHOCTH
Ka/ubpoB MM Xe (IPH JAMCTOBOH NpoKaTKe) GOYeK BaJKOB BHIPA-
6oTanach GOJbIIE YeM AOMYyCTHMO. DTH NPHUYAHH MOryT OBITH pas-
Auygple (HampuMep, HeXeNaHHEe NeNaTh HNePeBaJKY pasblle O6HIY-
HOr'O Cpoka). ’ *

Eciu nepesasxa OGHIYHO TIPHYPOYHMBAETCA K OCTAHOBKE CTAHA B
BBHIXOAHOH ACHB, TO OYeHb YacCTO CTApaloTCs A0PaGOTATh 40 BHIXOJ-
HOro Ans, HE IIPOH3BOAA fIepeBaNIKu, XOTH BAJKH 3HAYUTEJABbHO cpa-
6otaauce, Ecau uMmeercs HENOCTaTrOuHbI 3amac BAaJKOB HJAU BaJb-
uerTokapHas Mmacrepckasn CBOBBDBMEHHO He ycleBaeT noAroTOBHTH
3anac UCMPABACHHBIX BAJAKOB, TO 3TH OGCTOATENBCTBA TaKXKe TIO-
OyxnaT paGoTaTe HA CPAGOTABIUUXCH BAMKAX. [pu npoduasnont
POKATKE HEPEAKH ClyuaH, KOTAa 3HAUMTENbHAS BHIPabOTKAa YHCTO-
BOrO Ka/inGpa oGHADYXKHUBAETCH B CPeAMHE CMEHHI, ONHAKO npoaoJ-
AT paboTaTh IO KOHIA CMeHbI, YTOGH HE AEAATEH OCTAHOBKH CTAHA
B CepejuHe CMEHHI.

Bo Bcex nono6mmx cayuwasx npoaykuus NOJAYyYaeTCst HENOCTa-
TOUHO YHOBJETBOPUTEJNbHOH KaK B OTHOUICHHH NOBEPXHOCTH, TAK
M B OTHOWIEHHH TOYHOCTH PA3MEePOB NPODHIA. "

VII. Hrpa BaakoB B crame

.

Knets npoxarioro crama 6bia 651 nieanbHOH B CMBIC/IE BO3-
MOXHOCTH NPOKATKH C IMOJYYEHUEM TOYHOrO NPODUIs, ecau Gbl pas-
Mep KaXJOro Kaiu6pa B BEePTHKAJIBLHOM HANPABACHAN (BHICOTA
Kain6pa) HAM PACCTOSHME MEMWY TMdafKHMU BaJKaMH (B cayuae mpo-
KaTKn JHCTOB MJIM IOJOC) OCTABAIUCh TDPH MPOXOXKIEHHH uiTyKu
H€pe3 BAJIKH TAKMMH XK€, KAKMMH OHH ObUIM [0 3a4a4Yd €€ B BaJIKH.
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Toraa ToOMUMHA NPOKAaTbiBaeMOro npoduas nmoayuyusach 66l TOUHO
COOTBETCTBYIOLIeH yCTAHOBKe BaiIKOB. OAHAKO B AHCTBHTENBHOCTH
3TOr0 HUKOrJa He OniBaeT. He roBops yike O TeMNepaTypHHIX BAHA-
HHUSIX NPOKATHIBAEMOTO METAJ/Na Ha MAaTepHaa BaJKOB, BHI3BIBAIOUIHX
pasorpeB WX ¥ pacCIIHPEHHE, 3TOMY MewWaeT Tak Ha3blBaeMas Hrpa:
BAJKOB B CTaHe, O KOTOPOH y>Ke HECKOJbKO Pa3 YNOMHHAJAOCH.

[Tox urporm BajJKOB, KaK yxe OBLIO CKa3aHO paHblle, NOApPasy-
MEBaIOTCSH M3MEHEHHs! 3a30Da MEXAY BaJKaMH, NePUOAUYECKH MOBTO-
psiolHecs NPH KaXJO0M IPOXOXACHHH MTYKH Yepes BaJKH, @ UMEHHO:
yBe/JAHYEHHEe BHICOTH Kaaubpa nian, 80006Ie, PACCTOAHAS MEXK]Yy BaJ-
KaMH, KOTJa LITYKa MWJeT Yepe3 BaJKH, H OOpaTHOe BO3BpAllleHHE
K NEePBOHAYAJBHOMY DaCCTOSHHIO MEXJY BaJKaMH IOCJA€ BHIXOA&
ITYKH #3 Baakos (¢ur. 16). Dra urpa Bankos OKaswBaeT 60JblIOE
BJWsiHHE HA MOJyYeHHe TOYHOro mpodmasa. OTj2/pHbE 3AMEYAHUS
KaCauuecs MUrpsl BaJKOB, HMEJIH MECTO B IPEABIAYLIEM H3M0XKeHUH
31ech xKe HeOoGXOAHMO paccMOTpeTh ee f0JApOGHee.

lonamene bepznezs bonna bes wmygms 6 kanudpe

s

Dywnmupreie numw nanowmenve beprnezs Ganwa npu nponomne
m,n.p ~.uegu Gamvol”

Gur. 16. Vsmenenne pacCTOSHHS MeXIY BajJKaMM IPH NPOXOXAEHHH
MTYXH (,HFpa BaJKOB*)

1. IlpuymnHE HIpPH BaIKOB

Urpa BasikoB 006yC/0OB/IHBAETCS B OCHOBHOM JABYMSI TPHYHHAMH:
BO-IIePBHX, H3rHOOM BAJKOB NOX BJAMSHHEM CHJbI CONPOTHB/IEHHS
nedOpMaLHH IPOKATHBAEMOr0 MeTasna, H, BO-BTOPHIX, HI'POH, IPOHC-
XONAmER B CAMHX CTAaHHHAX C PACNOJNOXEHHBIMH B HHUX JETaJISIMH.
BesnynHa Wrpb BAJIKOB SIBASETCS CYMMON BeJqMYHHB MPOru6a BaJKOB
¥ BeJHYHHBl HI'Pbl B CTaHMHAX.

a) H3tub 6arrxo6

Ipu npoduibol mpoxaTke HM3ru6 BajikoB B OGOJBIIMHCTBE CaYy-
yaeB He OKAa3bBaeT 3aMETHOr'0 BJHSHHS Ha TOYHOCTh NPOKATKH.
TONBLKO B HEKOTOPHIX CJAYuasix, NPH [OJIYYGHHH COPTOBOTO mpokara
C BBHICOKOH TOYHOCTBIO pa3MepoB, Kejas YMEHbIIHTb BEJIHUHHY
u3ru6a BaJKOB, NPHUMEHSIOT HA YHCTOBBIX KJIETSX BaJKH C BO3MOXHO
MeHbIIeH mJjuHOM 6ouek, Hampumep, 300 u#u. Ho uzru6 Bankos umeer
GoJblIoe 3HaYeHHWE NpH NPOKATKE TOHKHX JMCTOB, IOITOMY OH 6yJer
paccMoTpen mpu pasGope ocoO6eHHOCTEH NPOKATKH TOHKHX JHCTOB.
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Yto x€ kacaercsd BTODO#i cocrasasael, T, 6. Hi'pei, HpOHCXOasAiet

B CTaHHHAX C HX JeTandsMH, TO OHA H
: s MeeT MeCTO B KJeTdX Bce
BOOOLIEE IIDOKATHBIX CTAHOB, pee

6) Hzpa 6 cmanunax

[pyuun Mrpel B CTAHWHAX HECKOJABKO; PACCMOTPHM HX.

Urpa sepxHEro BaJaka (camMmoro BaJaka). Yrobu usbe-
aThb HATPEBA IUeeK, BAJOK HE 3aXHMAlOT CAMUIKOM CHABHO HAaXHM-
HAIMH BMHTAMu, BCJIEJCTBHE 4ero MexJAy HAPe3KOH HaXXHMHOI'O BUHTA
1 Bape3KOii ralikd, B KOTODO#¥ BHHT BpallaeTCs, MOJydYaeTCs HeKO-
TOPHIA, NYCTh JAaXe O4YeHbh HE3HAYHTE/NbHBIH, 3a30p Mau cJabuHa.
Kpeme TOro, HekoTopas c/aabuna MOXET OHITb MeXJAy raikoi Ha-
JKMMHOTO BHHTA M FOPH3OHTAJBHBIMH CTCHKAMH THe3Ja CTaHHHB, B
®OTOpPOE BCTaB/]eHa raiika. Korpa mryka npoxoaur B Bankax, TO
Bapesxa HAXXKHMHOrO BHHTA IIDHXKHMaeTCi K Hape3Ke raiiki, a cama
rajika NPHKAMAETCH K TOPU3OHTAJIbHBIM CTEHKAM T'HE3Ja CTAHWHH,
OTYero NoJyyaeTcs HEKOTOPOE fIepeMeIlleHHe BeDXHEr0 B3JKA B BEp-
THKaAbHOM HANpaBJeHUH, T. €. Urpd BaaKoB. OT HOCTOSHHHX NOBTO-
peHHil 3TOro ABJeHHsd, 4 TAaKX€ H BCJAEACTBHE 4YaCTOr0 MOBOPAYU-
BaHHs HAXMMHOTO BWHTA, CONPHKACAIOUIHECS MOBEPXHOCTH MHOCAeH-
HEero, ero ra#iky ¥ CTaHsMHB! Pa3pabaTHBAOTCA, OTUYEro Hrpa emle
6o/pLI€ yBenuunBaeTcd. 3HAYHTE/NbHAST K€ HIPAa BaJKOB Cnoco6eT-
ByeT PA3BUHUHBAHHIO HAXHUMHBIX BHMHTOB HJH CaMONpPOH3BOJABHOM
,OTJa4ye“ BUHTOB; BCJIEJCTBHE 3TOTO BAJbUOBIIMKY NPUXOAHTCS 4acTO
MOIOKAMATh HAXHMHBIE BUHTHL .

Mnp rosopusu 3jeCh 00 Mrpe BEPXHEro BaaKa, IOTOMY YTO HHXK-
HA# BATOK Yy OOJBIWIMHCTBA CTAHOB He mepememaerca. Ho B Tex
cayuyasX, KOrja ioJ0XeHHe HHXHEro BaJKa MOXET peryJnpoBaThCs
(HanpHMep, HaXXHMHbIMH BHHTAMH HJIM TOPH3OHTANBHHIMH KJ/HHBSIMH),
TO ¥ OH, KOHEYHO, TOXEe HMEeT HrPy, aHaJOTHUHYIO Hrpe BepXHero
BAJKA.

HecopepmencTBO npuseranus APYr K APYyry u K
HOBEPXHOCTHAM CTAHUH PAa3JUUYHBX feTajeld, HaxoAd-
MHUXCSA B CTaHuHAX. Pasauunele Aerann, HaxoAsuluecs B CTAHH~
HaX, a HMEHHO: K/IHHbS H YeKH B OTBEPCTHSX 60JTOB, CKPEMJSIOMIHX
KPHIMKH CTAHMH CO CTO#kamu (y K/eTel OTKPHLITOrO THNA), MOALIKI-
BHKH, MOAYIIKH, PA3JHUBLIE NPOKIALKE MEXAY NOAWHIHUKAMA U ADY-
rue getany, 6yaydn BMecTe COGpanbl B CTaHHHE, He 06pasyioT BIOJHE
XECTKOC, Ie/bHOE TeN0: MeX/]y HX NOBEepPXHOCTSIMH CONPHKOCHOBE-
HHs BCErJa ecTh HeKOTOpas cjabuHa, 3asopsl. [TosToMy mnpu mnpo-
XOMAE€HHH 3 BaJKax LUTYKH BCE 3230Pbl MEXAY CONPHKACAUIMMHCS
IOBEPXHOCTAMH YMEHBIIAIOTCA, U BAJKH DPACXOAATCSH HAa HEKOTOPYIO
BEJIMYHHY.

Hrpa paakos, Bei3biBaeMasi 3TOH NPHYAHON, YCHAMBAETCs, €C/H
KaK 3TO OYeHb 4acTO ObiBaeT, CONPHKACAIONHECS NOBEPXHOCTH 3a-
rPA3HEHBl NBLIBIO, CMa3kOH M T. 0. ¥

Yunpyras nedopmManus CTaHWH M AetTaqael, Haxo-
AAImMUXCa B HUX. [MTockoabko CTAaHUHBI U JeTaJqHu, noMemanuiuecs
B HUX, He aBGCOJIOTHO TBepAHeE U XKECTKHEe, TO MPH NPOXOMKAECHHH
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IUTYKH B BaJKaX OHY B 3aBHCHMOCTH OT DOJa HANpsKEHHI], BO3HA-
KaIOMUX B HUX, WIK YIPYTO COKUMAIOTCS WM pacTaruBaworcs. [aasHelt-
mue H OoObYHBIE AedopMaluH MO 3TOH NpUYHHE CJeAylouiHe: Pac-
TXEHHEe CAMHX CTaHdHH, T. €. MX BePTHKAJBHBIX YacTeit (CTOEK);
pactsnkensie 60JTOB, COENHHAIOIUX KPbIIKH CTAaHHH CO CTORKAMHE
(y craH#H OTKPBITOrO THMMA); CXHATHE YEK B OTBEPCTHAX TOJBKO
4YTO HA3BAHHHIX 6OJTOB; CXKATHE HAXHUMHBIX BHHTOB; CXaTHe MOA-
IIANHMKOB M INOJylIeK, B KOTOPBHIX MNOMEMAITCa NOAUHIHAKY;
CKaTHe WIeeK BAJIKOB H JIpP.

2. BeswumHa HTPH BAJKOB
a) Darmopovl, AUAVUUC HE CEAURNUNY UIPLL 6ANKOE

Kax Benmunna nporuGa BAAKOB, TAK W BeJMYHHA MX HUIPBHI, oby-
cjaoBauBaemMasi jAedopmainyeil CTaHWH M JeTajnei, PacnoJONKEeHHBIX
B HHX, 33BMCAT, BO-NEPBHX, OT BEJIHYHUHHE CH/Ibl CONPOTHB/ICHHSA le-
dopmanuu MPOKATEIBAEMOTO METa/Ja, T. €. OT BEJIHYHHEL AABJACHMA

* MéTaJia Ha BaJKH, H, BO-BTOPHIX, OT marepuaJ/d, H3 KOTOpOro us-

FOTOB/MEHb BA/JKH, CTAHMHE W APYTHe YacTH kaeTu (4yryH, CTaib)
Kpome Toro, 60JblIOe BAMSHAE HA BEJMYHHY dATPHl BAJIKOB OKAa3h-
BAeT CTeNeHb COBEpIUICHCTBA NpPHJeraHus. IPyr K JApyTy COfpHKacaio-
I{MXCH MOBEPXHOCTER Jerastedf, a TAKKe KOIHYECTBO CONPHKACAO-
[IUXCs [OBEPXHOCTEH.

BiusiHEE BeJHYHHBl CHJAH CONPOTHBJEHHs AedopMalyH NMPOKATH-
BaeMOro Merasja OOGYyCJHOBJIHBAeTCs, BO-TNEPBBEIX, POACGM NPOKATHI-
BaeMOro Merajaa (MsTKOe KeJe30 HJH TBepAas CTaJlb), H, BO-BTO-
pHX, TemmepaTypoil ero. Temmeparypa MeTana OKaghlBaeT IpPO-
MaJHOE BAHTHHE HA TOYHOCTH Pa3MepOB MOJydHaOLEHACH IIPOAYKLUH.

Pasnuyable MaTepuaJbl, HMEd Ppa3JUYHYIO BeJUUHHY MOLYJIA
yIpyrocTu, OGYCAOBJUBAIOT PAJIHYHYIO BEJAHYMHY HIPHl BANKOB,
BLI3HIBAEMYIO PACTSKEHHEM, CKATHEM HAH H3THOOM COOTBETCTBYIO-
mux uacrell. Tak, HAanpuMep, y CTAHUH, CAE/JAHHBIX B3 CTa/H, HMEIO-
mei MOJAyAb YNPYTOCTH NPHOAM3HTENBHO B ABA pasa GoJblIHH, yem
y uyryHa, BeJHYHHA pacTsuxkeHusi OyJer B JBa pasa MeHbIIE, 4EM

CTAHHH, CAENAaHHBIX H3 YYyTyHa.

CreneHb COBEpLIEHCTBA NPHJEranus APYTr K APYry COnNpHKACAIO-
HMXCS [OBEPXHOCTEH Jxeranefl B CTAHMHAX 3aBHCHT, BO-NEPBEX,
OT CTemeHH COBepmeHcTBa OGPaGOTKH 3THX NOBEPXHOCTEH, M, BO-
BTOPHIX, OT TOTO, C KAKOH# CHJOH 3aXaThl WJIH NPWKATH ACTAMH
APyr K APYry W4 K CTaHMHAM (rafikamu, KJAHHBSIMH, YeKaMmu).

UeM poBHee 06paboTamhl CONPHKACAKOIIMECHd MOBEPXHOCTH AETa-
Jell CTaHMH, TeM NJOTHee MPHUJAEraloT OHH JADPYr K JAPyry, TeM, Cie-
J0BaTeAbHO, MEHbWeH 10JydYaeTcs Hrpa pajkos. [TosToMmy y coBpe-
MEHHBIX CTAHOB, JeTalH KOTOPHX 006pabaThiBalOTCs C 6oapiiof
TIIATEJIBHOCTRIO, UIPa BAJKOB MCHbBILNE, YeM Yy CTAHOB, MOCTPOCHHLIX
HECKOJbKO JeCsATKOB JeT Hasal.

Cusa, ¢ KOTOPOii BO BpeMst pabOTHl [PHXKATHI APYT K ApYry Ae-
camd KJETH, 3aBHCHT, BO-EPBHX, OT CHJH, ¢ KOTOPOH OHK Obliu
[epBOHAYANBHO 3aXaTH, H, BO- BTOPHX, OT TOTO, HACKOJBKO CBOE-
BPEMeHHO B jpalbHeHmeM BO BpeMs paGOTH BAJIKOB NPOUIBOJHTCA
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MOATArUBaEHe ocaabeBmInxX MecT. TmiareasHoe uHabJaoleHUEe 33 3TOH
cTopoHQH paGOTHl KJAeTH HrpaeT GOJabIIYI0 DOJb.

CaMo cofoii TOHATHO, UTO YeM MEHbIIE YHCJIO0 CONPHKACAIOLIUXCH
NOBepXHOCTe#H, TeM MEHbINe IPH INPOYHX ONWHAKOBHIX YCJAOBHAX
6yzet urpa BanxkoB. Hajimume 60abIIOTO KOJHYECTBA PA3HBIX MOJ-
KJNaA0K, KAMHBIIIKOB, KAK yxe OBLIO CKa3aHO paHblile, YBEIHYHBIET
HIPY Ba/iKOB, OTPHIATEILHO BJHSAS HA TOUHOCTh IPOKATKH. )

6) Pasmep 6eAuUdUHDBL UZPLL 6AAK0E6

PasMep BeaMYHHE! HIPHl BAJKOB, MPOHCXOAALIMA OT ABYX NMEPBBIX
paccMOTpeHHBIX NPUYHH (MrPbl BEPXHETO BAJKA BCAENCTBHE HEIIOT-
HOCTH NpHJETaHUs HAXKUMHOIO BHHTAa K rafike W railkm kK CTaHHHe,
M OT HecOBepuleHCTBA NPHJEraHus APYr K APYLY H K CTAHHHAM
BCeX OCTaJbHBIX Jeranelf, HAXOASINXCA B CTAHHHAX), TPYAHO MOJ-
JAeTCs ONpeJeJeHHIO PACYETHBIM NyTeM. DTO OOBIACHAETCS TEM, YTO

Hrpa y KaxJAOoro CTaHa 3aBUCHT OT MHOTHX, TOJbKO K JIaHHOMY -

CTaHy OTHOCAMHUXCH (PaKTOPOB: TOYHOCTH OGPAGOTKH COMPHKACalo-
INUXCS MOBEPXHOCTER JeTanel, CTEeNeHH 3axaTud xeTatell HaxXuM-
HBIMH BHMHTAMH HJM KJAMHBAMH M np. BeJuunHa xe urpwl, BbI3HIBAE-
MO# yupyro#t aedopmanueit CTaHUH C UX [€TaAsIMH, 4 TAKXe H3IHU-
60M BanKOB, MOXeT OHTh BHYHCIEHA (NS HEKOTOPOTO CPeHEro
JaBJICHHA, BO3HHUKAIOLIETO NPH NMPOXOXKAEHUM HITYKH B BAJIKaX).

O BesmunHE HIpH BajqKOB MOXHO CYAMTb NO HINKEC/eAyIOMHM
uudpaM, MOJTy4YeHHEIM PACYETHHM NYTEM MU OTHOCAMAMCH K CTaHY
A TIPOKATKM XKeCTH (Bauku ¢ (J 560 mm u piaunO0 60ykn 760.ma).
CyMma cMmemeHu#i ocefl BEpXHErO W HHXKHEr0o BAaJKOB BCJAEACTBHE
ynpyrux pedopmauuii CxatHs HAXKHMHHIX BHHTOB, MOAYLISK, TPeAO-
XP2HUTENbHBIX CTAKAHOB M NP. M yNpyro# AedopMauun pacTsxeHus
ctanuH Onta pasHa 0,10 mm; obmas crtpesa mporuGa BepxHero
H HHXHero BaskoB— 0,32 mau. ViToro paccrosinue MexAy BaJKaMu
MO cpeauHe uxX 6OYeK NPH NPOXOXKJECHHH MEXAY HHMH JHCTA MOXET
yBeauuuBatbCs Ha 0,10--0,32=0,42 mu. Kak BuauMm, sta BeJu-
YHHA JOBOJIbHO 3HAYUTEAbHas.

Ilpu onpejeseHnu -BeqMUYHHbL PACTMKEHHS MEKAY BAJKAMH CTa-
HUHBL TOT.) )K€ CTaHa MPH NPOXOKACHHH JHCTA MeXJAy BajlKaMmu
IyTeM H3MepeHHsi ee YAJHHeHHA 3SKCTEH3HOMETPOM MOJYUYHJIHCH
uudprl, 3aka0uaBmuecs B npexenax or 0,051 xo 0,153 wa [1].

IIpod. B. Tpuakc ykaswiBaet, 4to Aas GojbUinx OGXKaTHi TPH-
GM3UTCABHO CUMTAIOT, YTO O6mwas urpa BaakoB (CaMuX BaJKOB H
BCE€X Jeraneil B CTaHHHAX) PaBHA NPUOIH3UTENBHO OJHOMY NPOUEHTY
(WIH HEMHOrO MeHbIle) OT AuaMerpa BaakoB. [Ipu 3ToM, KOHEYHO
NOAPa3yMeBaeTCs, YTO C yBeJHUEHHEM JAHaMeTpPa BaJKOB nponop:
IMOHANBHO yBeJHYMBAETCH W JJAHHA WX W NABJEHHE HA BAJKH, CJO-
ia%l\]a, UMEeT MeCTO ,IPHUHUHUI reOMeTPHYECKH TMOAOGHHX YC/IOBHI®

(Hpumeg_ ONpeJe/IEHHs BEJHYHHB HTPHl NOJA BJMSHHUEM YNPyTHX
nedopmaluit Jetaneil KJaeTH C YKA3AHHEM BEeJAMYMHB AedbOpMalHif
OTHeNbHBIX netaneii OyJeT NPHUBEACH NaJjblile NDH PacCMOTPEHHH
B/MsIHMSA KOHCTPYKUMH K/JET€di HA TOYHOCTh pasMepos npoduas (B
pasgene ,lIpenu3HOHHBIE CTAHHI).
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3. Bpep or Arpe BAJKOB

Ha mepBmil 83r/94 MOXeT Kas3aTbCs, YTO HE MOJ/KHO OBITH 0CO-
0oro BpeJa OT HIPhl BAaJKOB J/si TOYHOCTH pPa3MEPOB NPOKATHOM
upoaykuun. MOXeT KasaTthCs, YTO eCJu 3apaHee YUYHTHIBATH BeJH-
YHHY MrpH BAaJKOB, H TNPH YCTaHOBKE COJAMXATb Ba/JKH COOTBET-
CTByIOIm[MM O06pasOM, TO MPH TNPOXOXJAECHHM IITYK BaJKM OyayT
PACXOAMTHECH HA MPEAYCMOTPEHHYIO BeJuuuHYy (ONpeLesieMyo Ombl-
TOM), ¥ WTyKa OyJeT moayuarbCsi TpeGyeMod TOJLIHHEL.

Ho ato masexo He Tak. TOABKO B HEKOTOPHIX C/AydYadAx Hrpa
BAMKOB HE OTPAXAETCH 3aMETHO HA TOYHOCTH PA3MEPOB IPOKATHOH
NPOAYKIMHK; CI0Ja OTHOCATCH, HANpUMEP, CJAyYaH MPOKATKH TOJACTOrO
10/I0COBOTO XKeJe3a Ha KOPOTKMX IVaAKHX Bajikax. B Go/AbLIHHCTBE
e Cayyaes urpa BaJAKOB CHJbHedmuM 06pasoM npensrcTByer no-
JYYeHHI0O TOYHBIX pasMepoB ¥, B MEpPByl0 OHEpenp, NpaBH/bHOH
TOJAMIHEB! (BBICOTHI) MPODHIIL.

Hrpa Ba/KOB OTPHUATENbHO CKAa3BIBAaeTCsH HA TOYHOCTH pPasMEpOB
NPOKATHON MPOAYKUHMH B CJAEAYIOMHX Caydasx: ‘

* 1. Korga uepe3 OHM H T€ Xe BaJKH OJHOBPEMEHHO MOXET IPO-
KAaTHBATBLCA PAa3HOE KOJIHYeCTBO WITYK, KaK, HAalpHMeEp, Ha YHCTOBHIX
KJETSAX NPOBOJIOYHLIX CTAHOB. , .

2. B Tex cayyasx, KOTjJa Ha BaJKaX OAHON H TOH Xe KAETH
PacloOJI0XEHO HECKOJBKO pPa3HHX Kaiu6poB, H IPOKAaTKa BELETCA
TakuM 0GpasoM, 4TO OJHOBPEMEHHO uYepe3 STH BaJKH fIPONYyCKaeTCs
TOJbKO OJHA IWITYKAa, BCE e HaJu4yue Mrphl BAJKOB MOXKET Mpe-
NSTCTBOBATH MOJYUEHHIO TOYHOro npoguas. Irto Oyner HMETb
MECTO, eCJAH Ha OJHHX H TeX XKe Bajxax OYAyT . padOM pasMellleHbl
¥aau6psl OJMH C CUJBHBIM, & JAPYTOH CO CAA0HIM 0GKATHEM. Torga,
4YTOGE KOMMEHCHMPOBATH CHJAbHOE PAaCXO0XJEHHEe BAaJKOB IIPH MPOXOXK-
JIeHHH UITYKH Yepe3 MepBbll KaauGp (C CHIbHBIM 06XaTHeM), BAJKH

- 1IpH YCTAHOBKE JOJXKHBI 3HAYHTEJABHO COMMXKATBCA; HO 3TO coamxe-

HUe OyJerT CJAHIKOM O6O/AbHmIMM MNPH 'IPOXOXKACHHH IWTYKH HEPE3
BTOPO# Kaaubp co caabbiM O0O6XKaTHEM.

3. [Tpu npOKATKe TOHKMX JHCTOB (JIHCTHl JAJS XKECTH) Urpa Bas-
KOB He TO03BOJSET NPOKAThiBATh B OXMHOYKY TOHKHE JHCTHI H 34-
cTaBJseT npuGeraTh K CKJIAJbIBAHUIO HX MO HECKOJBKO IITYK.

4, Bo Bcex cJayuyasix NpPOKATKH NP HAJIHYUM BO3MOKHOCTH HIPBL
BAJKOB KOJEeGAaHHA TeMnepaTyphbl NPOKAaTHIBAEMOro MeTagia 0Tpa-
JKAITCS HA TOJLIMHE (BHICOTE) NOJyYaIOWIEHCs NMPOLYKUHH.

VIIL. TpenusnoNHEEe CTAHK

Jlns BHIMyCKA TNPOKATHOH NPOAYKLMH MOBHILEHHOH TOYHOCTH
pasMepoB HEOGXOAMMO, YTOGH Cam MNPOKATHHIE CTaH U B ocoben-
HOCTH ero TOC/HenHAs UYMCTOBas KJeTh OBUIM B COCTOAHAM oGecre-
WqHTh COOTBETCTBYIONIYIO ToYHOCTb. JlAsi 3TOH leJH KJETH o6BIuHON
KOHCTPYKTHH, [aXe MPH TIIATeJbHOM H3rOTOBJIEHHH HX, MaJQ TOA-
XOAAT. B TaKMX CAydYasx NPUMEHSIOTCS NPOKAaTHHIE CTaHH, KJIETH
KOTOPHIX CHENHANbHO KOHCTPYHPYIOTCH IS BO3MOXHOCTH IIOJY-
genus TMPOAYKIMH ¢ TOYHOCTHIO, 3HAUMTEIBHO npesbimaome 06bd-

39



HYI0 TOYHOCTb mpokaTku. Takue craus B CUIA
: Ha !
SUOHHBLMY. SHIBAIOTCA npeyu

1. Kxers xomerpysuuw M. Py ® BeawwnmRra HIDH BAaJKkoB B Heil

M. Py (M. Roux) Bo ®panuun eme ne 1
pexn 1928 r. cko -
posasn kjeTh AJMS CTaHa Ayo 650 sm, MOryuywo naBath npog{;ﬁ}l’:o
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ﬁmis 17MK.ne_Tb 1yo craHa 650 sm 3aKPHITOrO THNA KOHCTPYKLUAH
- Py (M. R6ux), ¢ knnnpaivu BMECTO HaMMMHBIX BHHTOE, 1ai0-
illas He3HAuuTeAbHYI Hrpy Baikoe (M. Py)

]Cv& O(i‘)O6O BbICOKOH TOYHOCTBIO TOMMHHBL. KOHCTPyHpys cBOMO KJeT,
- Py Tpexjpe BCEro CTPEMH/ICS MAaKCHMaAbHO YMEHBIUUTDH furpy
Ba/JKOB, KAK IJIaBHYI0 TPUYHHY HETOYHOCTH. .

M. Py HCXOMMM U3 NPUHLUTIA, YTO HTPA BAJKOB 6yner TeM MeHbIIIE,

HOro BWHTA HA BEDXHIOK MOAYWKY JAelicTBYIOT nBa kauma A u B’
¢ rafixaMp M3 OpPOH3H, ,CHMMETPHYHO TNepeMelljaioliyecs HA TOPH-
30HTAJLHOM BHHTE, HMECIOIEM IIPaBYIO H JEBYIO HApPEe3Ky.

Kpome »ThX K/HHbEB HMEIOTCS MNOAYWIKH AdA TOAUIHOHHKOB:
BePXHAA M HUXKHAA TOAyHWKa A BEPXHEr0 BajKa H HHXKHAS TO-
IymiKa JJs  HUXKHEro
paaka. Marepuan cra-
HUH — CTaJb.

Marepuaaom n1s
CTaHWHbI BHIOpaHA CTanb
OOTOMY, UTO MOJIYJb
yHUpYrocTd y CTaju fpu-
6/M3uTEJbHO B JBa pa-
3a 6oJjnplie, 4eM y 49y-
ryHa, BCAEACTBUE 4Yero
Ipy TPOYHX OXMHAKO-
BbIX YCJAOBHUAX ympyras
nedopmanua  CTaABHBIX
CTaHUH NOAYY4eTCs NPH-
6aM3ATE/NbHO B ABA Pasa
MeHblle, ueM aedopma-
Husi YYT'yHHBIX.

Yro6bl 1OKA3aTh, Ka-
KO€ TOJNy4aeTcss yMeHb=
[IeHHe HIPH  BAJKOB,
06yCa0OBJACHHOE UTPOHi B
CTaHMHAX NPH NpOKATKE
B KJETU CO CTaHHHAMH
koncTpykmun M. Py
(¢ur. 17) no cpaBHEHHIO
C mpoKaTKofi B KJ/ETH
OOLIYHOH KOHCTPYKUHH 4. 18 Knets ayo craHa 650 ma OTKpBITOro THNA:

(¢bur. 18), IpUBEACM NP0 o6punoft KOHCTPYKNMH, Haiomias OOLIYHYIO TOS-
usBefeHusit M. Py noa- HocTh mpH npokatke (M. Py)

cyer Jedopmaunuu OT-
JEeJNLHHK aeTaneit B CTaHWHAX OOeHX KOHCTPYKIHA M 3aT€M CPABHUM
IONYyYEHHHEIE PEe3yAbTATHI.

(Cranumsl cpapHHBaeMbIX KieTell XOTf He BIOJHE COBIAAIOT MO
CBOMM pasMepaM, OJHAKO BeCbMa MNPHOAMKAIOTCA APYr K ILpyTY).
[Tpunaumaem:

PacTsxenne, cxkatre, M3rub mast craru (E) = 20000 2/ um?
Pactamenue aas uyryHa (E) = 8000

UEM MEHBIIE CTAHWHA uMeeT JeTaneld, NOABEPraloWMXCsl yMpyroi
redopManuu, B OCOGEHHOCTH JeTanell HeGOMbIIOrO CEueH s, Ipr
z;zmnggggi?; COTIPMKACAIOIUXCH TOBEPXHOCTEH, MEXNY KOTOPHIMH
€HHH IITYKH NPOHCXOAHUT YMeHbllCHUE

B e y 3a30pOB, TOXe

KJIETb:' CroHcTpyupoBaunass M. Py, nokasama wma~¢ur. 17, Xa-
PaKTepHOH OCOGEHHOCTHIO CTaHWHLI KOHCTPYKuuu M. Py (3akpsiToro
THIIA) S6ASEMCS OMCYMCMBUE HAHCUMHOZO BUHMA; BMECTO HAXKHM-

W3rub paqa gyrysa

Cuaa OT JaBJEHHs BalKOB, Nepeldromancsd - CTanHHE

100 m.

= 10000 .

PacTaXeHHe WIH CKATHE B MM Oupeneaserca mo ¢popmyie:

rae P—muarpyska B ke,
[l — njuHa Teaa B MM,

)
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1. Knietpr OGHYHOrO THNA C KPHIIKOHN, yKpenase-
MOR GoaTaM« Cc yekamu (¢pur. 18). .

CraHuna, Gawxaiias K pacCMaTpHBAEMOMY Kanubpy, nojamgaercs,
KaK 8TO GblIO YKA3aHO paHblile, NOJ AasierneM B 100 m ua 0,759 u.
IlpoTuBoOnos0xkHasT CTaHuHa, UCOBITHIBAOWAA HaBienne 18 m, nou-
naerca ua 0,759 )< 0,18 = 0,137 mu. CaegmosaresbHo, B Toukxe A
(dur. 19) mepeMmemenne BepXHEro BaJka O6yneT paBHO

0,187 4 3555 XX (0,759 — 0,137) = 0,664 4.

2. Knetp xoncrpykuuu M. Py (dur. 17).

IIpu rTex xe ycnopuax Grmxafman K Kaaubpy CTaHHHA MOALAETCH
Ha 0,079 mu (kax 370 6BLIO yKasaHO pambule), H NPOTHBONOJIOXKHAR
crannna Ha 0079 3<0,18 =0,0142 aa.

Ilepememenne Bepxuero Baska B Touke A Gymer paBHO:

0,0142 4 2220 X (0,079 —0,0142) == 0,069 sz,

[MpuBenennvie BennmunHEL BMECTE ¢ MPOrHGOM IBYX BaJAKOB AAIOT:
AN MPOKATKH B KJeTH 06uyHoro rtuma: 0,664--0,090=0,754 mu;
ATl TDOKATKH B KJAeTH KOHCTpykmuum M. Py: 0,069 40,020 =
==0,159 aum.

Takum o6pasom wurpa BaikoB B mocsexHeM caydae moJyyaeTrcs
MOYTH B NATb PAa3 MEHblle, yeM B NMepBOM cayuae [2].

R. CoBpéMenHEe NPenmA3MOHAK CTAREI

L

Onucanunas xaers Aas TOUHOK mpokaTku KOHCTPykuun M. Py
Obna mpennaoxena Gosee 10 ser Haszan (oxoso 1928 r.). Boabmum
HENIOCTATKOM 3TOH KJAETH B OTHOUIEHHH TOYHOCTH NPOJAYKIHH $IB-
FACTCA HAaAM4YHE NOAUMIHHKOB OOBIYHON KOHCTPYKIUHMH (CKOJIBXeHHS).
Jpyram HezpocTaTkoM ee ABASETCA HAMHYHE PHYATOB H GOJITOB (you-
PAOIHXCA B BRICTYNb CTAHKH), TaK KAK 3TH AETAAH CNOCOGCTBYIOT
YBE/JHYEHHIO HTPH BaJKOB.

C TOro BpeMeHH CTaHH A MPOKATKH C MOBHIIEHHON TOYHOCTHIO
(MpenHsHOHHblE CTAHDB!) 3HAYUTEJNBHO yCOBEPIIEHCTBOBANKCD, IPHYEM
BeAYIYI0 POJb B 3TOM Aede 3apumaer CIIIA.

a) Xaparmepnvie 0co6enHOCMU COBPEMENIBIL NPEYUSUOHHLIX CMANOE

B CIIA crauana coBepuIIeHCTBOBANHCH CTAHL ISl TIPOKATKY M-
POKHX JieHT H nosoc. Cpeld CTaHOB 5TOTO HASHAYEHHN EAHGOAEE
NPUTOMHBIMHE A5 MONYYEHHUS NPOAYKLUHH C BHICOKOH TOYHOCTBIO pas-
MEDOE OKa3a/IHCh TOJyYMBIUHE IUHPOKOE PACNPOCTPAHEHHE CTAHBI
C KJETAMH KBAPTO (YEeTHIPEXBAJKOBLIE), y KOTOPHIX paGOuHe BaJKH
ONHPAIOTCA HA ONOPHHE BAJKH GOJBUIONO AuaMmerpa. CTaHH KBapToO
IPHMEHAIOTCS TAKXKE M AJAS TOYHOH NPOKATKH TOHKHX JHCTOB. Ilpn
DPOKATKE IIUPOKHUX JICHT HA CTAHAX C KJIETAMH KBApTO pasHHua B
TOJILIAHE TIONEPEYHOrO CEYEHHS! Y KPOMOK ¥ TMOCPeLHHE MOXKeT 40-
cturate Bcero 0,05 mae [24]. N
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CopTOBLIE CTAaHE CTAMH COBEPIUICHCTBOBATLCH B OTHOWICHHH NO-
BHILIEHHS TOYHOCTH DA3MEDOB BHINYCKAEMOH HMH npozl.)éxupm nosmez
kOrJa noTpeboBasoCch MacCoBOE MPOH3BOACTBO ABTOMO I/IJIbgbIX anyM
xuH Kpyraoro mpoduas. Kpyraas crasb, npoxaTaHHas C o bI‘{Hb}I(aK
JOMyCKaMH, OKasanach MaJOTPUTOLHOR 118 3TOMH uemlz) TElKO cax
GoubmHe NONYCKH TpeGoBaa# AOPOrOCTOIIEr0 MOCAENYIOWEr
JIOYCHHUA. \

)

[TpuMeHeHHe KJETEH CHCTEMB KBAPTO SBJSETCH ONHHUM H?XB§$:

gebmux QakTOPOB, CIOCOGCTBYIONMHX MPEBPAIIEHHIO MPOKATHE
HHHIE.

HOBﬂ%yﬁiﬁaM;:}?Topom ABUJACh 3aMEHa NOJIIHNHHKOB CKO%(})K;HHKH;
POMHKOBBIME TOAMKNHAKAMH, B HaCTHOCTH, KOHPI‘IGCKHMI;I 1313 o
BLIMH TOJIIMIHEKAMU BEChbMa BHICOKOTO Kayecrsa, OMHO s oco-
GeHHOCTEH KOTOPHIX ABAAGTCH TO, YTO NPH MPOKATKE omane Jaior
NOBHIIIGHAS TeMmepaTypsl Uleek. [lopoluienne Ke TeM ﬂgJIHZ'lx‘)CH
ureey, B OCOOEHHOCTH KO/NeGaHMS 3TOM TEMIEpaTypEL,
OHOM U3 TPUYHH KO/IEOAHUS TOJIHHBI npoduad. © rene 1o-

Droro poiAa MOMIIHNHMKH HIPAIOT IPOMAAHYIO POJbL mfllM Jao-
JiyueHHsi TOYHBIX Pa3MepOB npoduas. baaronapa xoHu4ec aCTpoﬁxe
KOBLIM TOJNIANHAKAM OTNAajaeT Hd4JOGHOCTs B YaCTOH H Bp i
BaJKOB, TaK Kak OHa JEePXKHTCA HEOMPEJeNeHHO J0/roe BPEMS,
a cama HacTpofika OKa3LIBaeTcs GoJjee JIErkou. A

[ToMHNHAK KaXJOH Nie#kn NMOMeMaercs B CBOEH I 111;11 Ko
BOii KOpOOKe, 06pasys TaKum 00pasoM ¢ HHMOKOMHJIeIfrTaK};Ke e
HUIy, JIETKO HAJBHIAaeMyl0 HA MIEHKY Baaka. UTMETHM ke, e
OCOGEHHOCTHIO IPEUHSHOHAHX CTAHOB SABJSIOTCS NPHUCH coon aﬂa:
KOTOpHE MO3BOJAOT YCTAHABAMBATL BaJKH C Meﬂbqam:: Kux-me60
uuel, NPETOM B MUHUMAJbHOE BPEMA H 6e3 anMeHeHm;Xa o
MOAKAaN0K, KOTOpHe yMmOTPe6asioTcss NPH OOBIKHOBEHH  noawnrn
HHKaX. BcaepcTsue 3TOrO Banmécégﬁuggw%%coﬂ; HACTPO

0 CaendTh 3a H3H .

OCTgchgelT{gg?;mo mﬂeTeﬂ NPeu3nOHAbIX CTAHOB fBJAETCH HTS:J}:;Q_
3HAUMTEIbHAs KECTKOCTh MX CTaHMH, O0yC/JOB/IMBAIOIAT édBHl;aﬂKH
uyio AeOpMAINIO KX BO BPeMs NPOXOXACHHUA IITYXK yep .

6) Hexomopuie cOBPEMENNBIE NPEYUSUONNBLE CIIANDL

anue saumcrBoBano y S. Weckstein’a [5]. ’
g%releifwuouuaﬂ Kaembs mpuo CopmoB0z0 CMAKA. OTM;’L}?QTH?;(C)_
TOpLIE XApaKTePHBIE YEPTH STOU KJETH. Huxaui gaﬂox Hmeer pac-
[OJIOXEHHB# BHH3Y HAXHMHOH BHHT [ TO4HOH yCTa no;{mpm-
MONUIKNHAKA DOJMKOBHE M OXMHAKOBbiE, 33 HCKJ/IOUCHHEM noAuu
HHka CBOOGOJHOIO KOHIA CPEeIHEro BaJKa. HOILHJHHHHKOBHSI 35?1( i
CpeJHEro BajKa pacnoJaraiorcs Ha BLICTYMaX c'raHngEOH : BEJIKH
JISIOTCS KJIMHBSMH MOJ KPHILKOH CTaHHHBL. C onHOoro 1 ouBuxmaﬂ
NOJALKIHAKOBAs KOpPOOKa 3akpemnJeHa, a ¢ ﬂpyroro—gnf{LBaﬂKOB,
«TO AenaeTcd AN BO3MOXKHOCTH KOMIIEHCAUHH pacmrylxpe 1 BaTi u-’
a Taxke W Aaa oOJerdeHHss HaCTPOWKm BaakoB. llpH IT HKapMPI
geckux weiKax MOJANHIHUKOBHE KOPOOKH BMecTe C no,umHTneHMne .
HaJleBaloTCd Ha Ulediku, Harpepas KOpo6KH B Macjae A0 p
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Typst OK0J0 150° nocse yero majzeBaercs 3anopuas rafixa. CHsitue:

NOAWHNHAKOBHX KOPOGOK (C MOIWIMNHEKAMH) NPOM3BOIKTC MO-
CPeACTBOM JlaBJeHHUsA NPECCOM HJAH BHITACKHBATe/eM OCOGOH KOH-
crpykuun. Ecau xenaTenbHO NOMIIMMHUKH MEHSITh BO3MOXKHO Ohl-
CTpee, TO MIeHKH BaJKOB NPENU3HOHHLIX CTAHOB JEJAIOTCH KOHH-

HYECKUMH; TOrja CHATHE ¥ HaIeBaHHEe DOAIIHIHUKOBHIX KOPO6OK‘

C MNOAUIMIIHHKAMH IHPOHU3BOJAHTCS IPU §OMOILIH YAapoB MOJOTKA.
yCTpOﬁCTBa Aag NOAHATHS U ONYCKAaHUA HHXHEro HJau BepPXHEro

BaJKOB NO3BOJIAIOT LE€/AThb 3TO C YPe3BhlYaliHOHi TOYHOCTBIO, @ HMEHHO"

20 0,0075 mm!
[Ipeyusuonnas Kaems 04 uleCmMux.iemvesozo cmana (Genbruii-

CKOTO THNA), DYIEHHOrO B moae 1934 r. xoMnanueit Mopran Kou-.

crpexmen K° Yoprecrep, Macc).

OTa KJIETb HMMEET DIIOM C TOPHSOHTAMbHEIMH YHCTOBBHIMEH BaJ-
KaMH elle napy Np¥BOJHBEIX BeDPTHKAJAbHHIX BaJKOB. Ecau H3 ymcTO-
BOro xanubpa ImoJjoca, Hanpumep, KPYrJoro npoduas BHXOAUT HA
HECKOJ/ILKO COTBIX MH/IMMETPa NOJHEe, 4eM Tpefyercs, TO yKa3aH-
HBIE BEDTHKA/JDbHEIE BA/NKM, CAABAHBAA MITYKY, JEIKO YHHUYTOXAIOT
3Ty pasuully. (BeprHkanbuble BajiKy CMOHTHPOBAHLI B TOMH 3Ke KIeTH,
UTO M TOPH3OHTANbLHBEIC, U JETKO peryaupyiorcs). [IpoBoakamu, naxe
TECHO YCTaHOBJICHHLIMH, HE/b3si LEpPKATb CeueHHe OJH3KOE K KPyT-
JIOMY B TaKOH CTeNeHH, KaK 3TO JOCTHFaeTCs BEPTHKANLHBIMH BaJ-
KaMH. BepTukanbHele BaJKH JOJOKHE CTOSITh BO3MOKHO OJHMKE

K TODH3OHTAJbHEIM, 4TOOH MITYKa He CBOpaynBanack. OCH KaniuGpOB.

B Te€X H IPYruX BaJKaX MOJ/KHE COBHAZaTh. Kierbh — 3akpuiTOro
THna. HuKHUR BajOK yCTaHABIMBAGTCS TOPH3OHTAJBHEIM KJAHHOM.
Oco6oe BHHMAaHHE YHEN€HO KOHCTPYKIMH IPHCIOCOGJEHHS aas
ONyCKAHHSl HHXHETO BAJKA; 3THM NPHCOOCOGICHHEM OIABOBPEMEHHO
KOMIGHCHPYETC HeH30eXHO HMelomas MecTo cJabuHa B MECTax
CoelluHEHHsl WNHHIAENEH ¢ MydTamu. DTO 06CTOATENBLCTBO BAXKHO
MOTOMY, YTO MpH CAabWHE B YKA3AHHEIX MECTAX IPH BCAKOM YCKO-
peHuu WK 3aMEJJICHHH BpAIUEHHS HHXKHEro BajKa MO CPABHEHHIO
C BEPXHUM, BCJAECJCTBHE MEPTBOTO XOAa B My®dTax NPUBOAHLIX LUTIHH~
AeJsel, MOXET NOJyuaThCs OTKJIOHEHHE BBIXOAAIIETO M3 TOPH30H-
TIbHBIX BAJKOB KOHHA IUTYKH, & 3TO BLI3EIBAeT 3aTPYyAHEHHE HAM
Jaxe HCBO3MOXHOCTb BBOJA YKA3aHHOTO KOHIA B BEePTHKAJIbHhIE
BaJKH.

I'opusoHTanpHble Banku paGoTaoT HA 0CO6O TIWATEABHO o6pabo-
TAHHBIX MORWMMHMKAX Maiikapra uin Maproés (¢ MacasHON nuen-
KO# OT NPHRYIHTEJbHOH CMaske) BeprTHkanbHEE BaJKH MOTYT pe-
TYMHPOBATBCS KAK B COPU3OHTANBHOM, TaK H B BEPTHKAJILHOM Ha-
NPABIEHAAX, CMOTPS MO NOJOXEHHIO Kanrubpa B TOPH3OHTATBHBIX
BaJKax.

Ha crame ¢ rakumu xaetaMmu ctanb & 18 um (npy:xuHHas, KpeM-
HHCTasT) IPOKATHIRAETCS C TOYHOCTBIO - 0,05 Mi M Adaxe Bbe [5].

Onucanuas rj)eunsnoaﬂaﬂ KJAeTh C BEPTHKAJAbHHIMH BaJKaMu
HMEEeT TO HeynoOCTBO, YTO BCJAEACTBHE HEOOXOLHUMOCTH yCTaHaBAH-
BaTb GMUBKO JPYT K APYry TOPU3OHTA/MLHbIE H BEPTHKAILHBIE BAJKH
MOJYYaIOTCH 3aTPyAHeHus (M3-3a HEJOCTATKA MeCTa) B YCTaHOBKE
BBIBOAHBIX NPOBOAOK H3 TOPU3OHTANbHLIX BAJIKOB U BBOJHEIX MPO-
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BOLOK AJS BEPTUKAJIBHBIX BAaJKOB. BEITaCKHBaHHe WWTYK, 3aCTpsaB-
[IMX TPH HEMoJajkax B 3TOM NPOCTPAHCTBE, OUEHb 3ATPYAHATEIBHO.
HeynoG6CTBOM sBJAAETCA H TO, YTO BaJbIOBIHKY HeyZOOGHO HabJio-
aarh 3a npoduieM, BHIXOAAWMM U3 TOPU3OHTAJNBHHIX Bagkos. [lo-
sToMy GupMa, ycraHoBhBmAs 3TOT cTaH B 1934 r., cxouctpympo-
BaJa NpCHU3UOHHYIO KJAETh JAPyro#t KOHCTpykuuu (ANl KPYTJABIX.
npoduaei), B KOTOPHIX BEPTHKAIbHEE BaJKH CMOHTHPOBAaHH B Ma-
JeHbKON p00aBOYHOM KJAeTH, NPHUCOEJHHEHHOH K OCHOBHOH KJaerw.

Onopreni iaﬂgﬁ ]
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dur. 20. Baakn xaetn cucreMH Boprunrrona (W. Worthington'a)
NPEUU3UOHHOTO CTaHa Lis ropsuelf NPOKAaTKH COPTGBbIX NPOdu-
aeft (S. Weckstein)

(C ropu3OHTAJNLHHIMH BaJKAMH) NOCPEACTBOM IIAPHHPOB C POJIHKO-
BHIMH TMOJAUIANHUKAMH TAKUM 0OO0pa3oM, uTO BCS J100aBOYHAS KJETh-
C BePTHKANbHLIMH BaJKAMH 4 NPHBOJAOM K HEH JErkKo MOXeT OTO-
ABHraThCa B cTopody. B paGoueM cocrtosuH n00aBounas KJETb
CKPENasieTcss ¢ OCHOBHOH K/IETbIO KAWHbAMH Ilpu Takom yCTpoHCTBe:
yKa3aHHbE Bhllle 3aTPyAHEHHs YyCTpaHaloTcs. Kpome Toro, ecan
HYXHO HaCTPOHTh BEPTHKAJbHBIE BaJKH, TO A002aBOUHYI K/IETH OT-
BOAAT B CTOPOHY, @ HAa TOPHU3OHTAJbHHIX BaJKaX KaTalOT TOPrOBHE
copra.

Tpeyusnonnas xiems xeapmo cucmems Bopmunemona. U3 xae-
Tell HOBefIIMX KOHCTPYKIMI CTAHOB AJf NPEUH3HOHHOA NPOKATKH
OTMETHM KJEThb COBEPUIEHHO OCOGOH KOHCTPYKHHM, & HMEHHO, CH-
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-creMsl Boprurrrona (W. Worthington’a). 9ta kaeth cuCTEMB KBapTO
(nBa pabouux Baska U ABAa ONOPHEIX). [ToxmmnHEuku pabouux Baa-
KOB POJMKOBbIE. Bajku AJsi BO3MOXHO GoJblIell XKeCTKOCTH — O4eHb
kopoTkue. PacmosoxeHne BaaKOB 3TOH K/aeTH Mokasano Ha ¢ur. 20.

OcobeHHOCTBHIO T0H KJI€TH SBJASETCH CaMOHEHTPHPOBKA ee pa-
©0YHX BAaAKOB JaB/JCHHEM, BO3HUKAIOUIHM NPH NPOKATKE, BCACJICTBUE
TOTO, 4TO HA KOHUAX Oouek GypThl pabounx BaJIKOB HMEIOT BEIIYK-
JOCTH, 3 OypTHl OMOPHHIX BAJKOB— COOTBETCTBYIOIIHE BOTAYTOCTH;
B CHJIY 3TOrO CMelleHHEe PAGOuMX BAJKOB HEBO3MOXHO [24].

, [Tpenusnonnsie CTAHH OYEHb NPHIOJHEI A/ IPOKATKH TOHKHX
0J0C 0c000 MOBBLINEHHON TOYHOCTH (HAuHHAST C TOJAMHHEI 1,25—
1,5 sm); HO OHM TOAATCA TAKKE M JAJS TNPOKATKH COPTOBHIX IPO-
¢duaeit, oT KOTOPEX TPebyeTcs 0COGO NOBHILIEHHAS TOYHOCTH (HA-
NpUMepP, KPYILJIoe AJAs aBTOMOOHJbHBIX IPYHKHH).

TouHOCTH NPOKATKKM HA TAKHX CTaHAX MNOJYYaeTCs 4YpPe3BBIYaHHO
BricOKast. (IIpy aTOM HYXHO NpHHATH BO BHMMAaHHE, YTO NPOKATKa
BeJleTCA B TOPAYEM COCTOSIHHH, a HE B XOJOZHOM).

Tak, Hanpumep, y WHPOKHX HOJOC DA3HHIA pa3MepoB MO cpe-
AuHe M y Kpaes pocturaer Bcero 0,05 sa! (24).
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B. BJHAHAE HA TOYHOCTH HPOEKATKH ®AKTOPOB, 0THO-
CAIMRXCA K NPOIECCY HNPOKATEH ~

I. Rain6poBEa ¥ PacuoJoKeHHe KaJaubpos

Biausnue KaauGpOBKH (paccMaTpPHBaeMOH B LIHPOKOM CMEIC/IE) Ha
TOYHOCTb NMPOKATKH JOBOJBLHO Da3HOOOGDPA3HO.

Yro6sl MOAYyYHTh TOUYHBIA nmpoduab, KaiubpoOBKa N0/KHA IPEXIe
Bcero OHTh npaBunbHOi. Be3 mpaBuibHON KanuOpOBKH HEab3s, KO-
HEUYHO, MOJYYHUTb HE TOJBKO TOYHHIA Ipoduib, HO BoOOIE HEAL3S
f0/yYyuTh TPOQHJAL CKOJBKO-HHOYAL MNPABUIbHLIA MO OYEPTAHHIO.
Ho nonsTtne ,npaBu/ibHAas KaaubpoBKa®, KOHEUHO, YCJAOBHOE, H OJVH
H TOT )e npoduap MOXKHO NPaBU/IBHO CKaAHOPOBATH MO PASHOMY.
Oznnako, Ta uam Apyras KaauGpoBKa, HXaBasi BO3MOXHOCTb NOJYUYHTH
B M3BECTHOM CMKHICJE€ TIPABHJbHHIN NPOQHU/Ib, MOXKET 00YCJIOBAHBATD
pPasHyl0 CTeNeHb TOYHOCTH 3TOro npodmuis. B 3TOM OTHOWeHHH
HTPAT POJb PA3NUUHBE 00CTOATENBCTBA: CHCTEMA KaaHGDOBKM, B3f-
Tag B LeJoM; oOluee 4uC/I0O KaiuOpOB, ‘HPOXOJAUMOE LITYKOM; KOH-
durypaiys OTIeNbHEIX KaJHOPOB; YHC/IO KaaHOPOB, Pa3MelaeMbIX
Ha OJHHX H TE€X Xe BaJKax AJ9 OIHOBDEMe¢HHOH NPOKAaTKH; naBJe-
HYUe B OTAe/JBHBLIX Kaaubpax u mp.

1. Bangnge cucTeMu EaJAGPOBEH

Inst HANIOCTPANUH BJAMSHUA CHCTEMbl KaJHOPOBKH HA TOYHOCTH
NIPOKaTKU NPHBEJAEM pe3yAbTaThl HCC/AEI0BaHHH, NPOU3BENEHHBIX
paborHuKaMH Y PaJbCKOrO HHCTHTYTa META/JIOB HaJ IPOKAaTKOH No
pasHBIM CHCTEMaM KaauOpoBku Kpyraoro puameTpom 16 mu na
MeJaKoCOpTHOM cTane HyCOBCKOro 3aBoOJa.

Ilas mpokaTkd 3TOFO Tpoduis nociaeinue 5 kaaubpos Gbu Ha-
pesaHbl IO yeTbipeM CHCTeMaM Kann6poBku: 1) oObiuHas kaaubpoBKa
KB4 PAT-OBaJ-KBaApaT-0BaJd-Kpyr; 2) kaiuGpoBka KBalpar-noJocka’-
0BaJ-0BaN-KPYr (,yHHBepcaJsbHas“ KanuGpOBKA MO TEPMHHOJOIHH
aBTOPOB HCCaenoBaHud); 3) KanuGpPOBKA KBajgpaT-0Bal-KPyr-oBaJ-
Kpyr; 4) kaqubposka KBajJpaT oBaJ-0Baj-oBaa-Kpyr. [IpokaTka npo-
H3BOAMJAACh B COBEPIIEHHO OJMHAKOBHIX YCJOBHAX, H HCCACIOBAHHE
IPOU3BOJAUAOCH HaJ GOJbIIMM KOJHYECTBOM MaTepuaJa.

Oka3anoch, 4TO HAuGOJbUIYI0 TOYHOCTb NPOGUIA B CMEICIE MHU-
HUMAJBHOH DAa3HOCTH JHAMETPOB MO BEPTHKA/JIBHOMY H FOPH30HTA.b-

1 B rjgalKHX BalKax.
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HOMY HANpaBJieHUsIM HMEJH NPYTKH, IIpOKAaTaAHHBIE TTO CHCTEMe OBav-

Kpyr-OBaj, & HMEHHO, 5Ta Pa3HOCTb B cpelHeM paBHsiack 0,07 as;

6JIH3KyIO TOYHOCTL HMEJH NPYTKH, NPOKAaTaHHBIE N0 CUCTEME OBaJ-
OBAJ-KPYT; YHHBepCaJbHAST KaJHGPOBKa Jaja CPeAHIO TOYHOCThH —
0,26 mam; Hakowel, HAHMEHbIIYIO TOYHOCTH WMEJH MPYTKH, MPOKa-
TaHHEE 10 HauGOJee DACNPOCTPAHEHHOM B HACTOsIXee BpeMs Ka-
Au6pPOBKe KBAaJAPaT-OBAN-KPYT, 4 MMEHHO, OBAAbHOCTH ObLLIA B cpen-
geM — 0,9 wuau [25].

[IpuBenenubie nauubie OGBACHIIOT, MOUEMy B MOCJelHEE BpeEMs
IJsL TeX cay4aes, Korza tpebyerca TOYHBE npoduab KPyraoro
(a Takxe W XOpOwas NOBEPXHOCTb €ro), HPOKATKY KpyrJoro BCe
Hamle # Yalme BeAYT no KaiuOpOBKe CHCTeMbl OBaJ-KpYT-OBaj-KpyT.

2. Bangane ofmero umeaa kaamGpoB, Yepes KOTOPHE NPOKATHEBACTCSE
MTYEa

Omun u TOT XKe mpodHJbL MOKHO CKaAHGPOBATL W NPOKATHBATH
B pasnoe uuca0 Kaaudpos. Bosabmoe uncao xanubpos o6aeruaer
noJay4enne MPaBHIBHOTO H TOYHOTO MO pasmepam npoduas. Oxsaxo,

1~ pedpobi 2-d pedpobini

Yuemoboi Jr( Yuemoboi

‘U —ﬁm-_-i_l ===
- b

. $ur. 21. Mpokarka 10J0COBHX NPOduaei:

a—C OJHHM PeGPOBHLIM KANHOGDOM (MEeHbIIAS NPABHALHOCTH KpOMOK npoduaa); 8—c nByMa pe6posbiMme
xaaubpamn (60ablIas NPABHALHOCTL Npoduag) -

Pedpaboi

OHO COIPSKEHO C YAJHHEHMEM BPEMEHH TPOKATKH, UYTO IOHHXKAET
TEMIIEPATYPY INPOKATHIBAEMOr0 MeTa//a, CHUXAeT MPOH3BOLHTEJb-
HOCTh H mp. ITosToMy B kaxmoM OTAe/AbHOM Ccayuae HEOGXOAHMO
pemaTb, 4YEro BaxKHee XOCTHYb: GOsplleH JH TOYHOCTH Hpoduas
uau XKe GOablIeH npOH3BOAHTENbHOCTH.

B KauecTse mpuMepa BaMSHEA uHCJa KAaAMGPOB HA TOYHOCTH
npodHuas BOSbMEM MPOKATKY MOJOCOBHX Npoduieil B IaiKux Baj-
Kax C mponmyckoMm B ,pe6posoM“ xaaubpe. QueHb 4acTO MO BhilLE-
YKA3aHHBIM NPHYHHAM OrPAHHYMBAIOTCH MNPONYCKOM IOJMOCHL TOABKO
B OMHOM LPENYHCTOBOM ,peGpoBoM“ kaaubpe (bur. 21, a); B sTom
caydae TPYAHO NOJy4aTh OKOHUYaTeNbHBIH npoduab BHOOJHe npa-
BU/IBHBIM, T. €. C NPIMBIMH GOKOBHIMH TPAaHSAMH C OCTDHIMH KPOM-
KaMu; Ha060pPOT, GOKOBLIE IPAHH B STOM C/yyae YaCTO MOAYHAIOTCSH
BeINYKABIMU. Ecau xe xorar noJayuarbh GoJsiee TPABHJABLHBIH, ©oJaee
TOYHBIA NPOGUIL TOMOCH, TO NPOKATKY BEAYT C JABYMA ,peGpo-
BBIMH Kanubpamu (bur. 21, b).

3. Komdarypanud oTAeIbHKX KEaJHGPOB

Ha npuBenensom Bmime mnpumepe mnpoxaTku KPYTJaeiX npoduieis
MO Pa3HBIM CHCTEMaM KaJHOpPOBKH ObIIO NOKA33HO BJAHAHHE HA TOU-
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HOCTb NPOGU/IS CHCTEMB KaauGpoBku. Ho Bu6pas Tty mam APYTy w0

cHCTeMY KanuGPOBKH, MOXHO B NpeJesax ee BJUATH Ha TOYHOCTH"
npoduast MPOAYKUMH eme H BHGOPOM KOHMHTYDALMH OTAENbHEIX Ka- -
an6poB. BansHune xOHQUIYpaUMH OTHEJBHEIX KAJHGPOB MOXHO MO-

Ka3aTh HA CJAEAYIOMUX NpUMEepax.

OxonuaresbHbill mpPOOHAb TAKHX, HANpUMep, OUePTAHHE, KaK
KPYIJO€ U KBaJAPATHOE, MOJYYaeTCA TEM TOUHEe, YeM OJIHKEe K uy--
CTOBOMY NPOQHII0 NeNar0TCd OYEePTAHHS NPeIUYHCTOBOrO Kanuopa,
T. €. 4eM noJHee (Bblykjee) oBaJ NPH NPOKATKe KPYIOTO HJH ueM
Goapme npuG/mKaercs pomG K KBaApaTy NPH NPOKATKE KBAXPaT-
Horo. Iockoabky rakoe npuGamieHHe COMPSKEHO C yMeHbINEHHEeM
yCTORYHBOCTH OBa/ia MM POMGA NPU 3ajaue HX B YUCTOBOH Kanubp,
a CJae/OoBaTe/NbHO, H C YBEJAHYEHHEM TPYAHOCTH DAGOTH (TaK Kax
HYXKHO GOJee TeCHO JHepxaTh BBOJHEIE MPOBOAKH), TO U 3JeCh,
CMOTPst O OOGCTOATE/NBCTBAM, NPHUXOIMUTCA PEIUaTh, YTO BAXKHEE:
nosyyeHne Ju GOoabliedi TOYHOCTH Pa3MepPOB HAM Ke HoJyueHue
60/b1Ied NPOU3BOJHTENBHOCTH.

==Y

Pur. 22. Bauauue ouepraHHs IHa peGposoro kanubpa Ha npaBHJb-
HOCTb MOJOCOBOTO NPOdHAA:

@—pOBHO® JHO CNOCOGCTBYET BHINYKAOCTH GOKOBHX KOOMOK; —BHLINYKAOE XHO CrO-
Co6CTBYET MOAYYEHHIO POBHBIX GOKOBBHIX KPOMOK

Brrwe 6biio ykasano, 4To mpH NPOKAaTKe MOJOCOBHIX mpoiuseit
6OKOBbIE IDAHH NOJOCH TOJYYATCA GOJMee TOUHLIME (6oJee mps-
MBIMH), €CJIH NPOKATKy BeCTH uepes ABa ,pe6poBuix“ KaanGpa; Ho
M NPH MpoKaTKe yepe3 OJHH ,PeOpoBOH“ KaIuGp MOKHO MOMYYHTH
Gosee mpsiMble GOKOBbIE T'DAHU, €CAH JHO DPeGPOBOro Kaaubpa Bbi-
T4YHBaTh HE POBHHIM, a HECKOJNbKO BHIMykaAsM (dur. 22, b). Torza
IoCJ€e BBIXONA M3 TAKOro ,pe6poBoro“ kaiuGpa Moa0ca HMEeT Co-
OTBETCTBYIOLIYI0 BOTHYTOCTb HA GOKOBHIX TI'DaHfX, BCJEACTBHE YEro
noc/e MPOXOXKAEHHT €€ B YHCTOBBIX BajJKaX OOKOBHIE I'PAHH 1 MO-
TyT moJydyathCss BecbMa poBHBIMH. Ecnum xe aHo ,pe6poBoro“ ka-
Jau6pa crenatb PoBHeIM (dur. 22, @), TO OT NABJEHHS B YNCTOBOM
Kanubpe GOKOBBIE T'DAHH M OKOHYATENBHOrO HPOGHAA TOJYYATCH
C/erKa BEIMYKJIBIMH.

Ha nekorophix 3aBojax, 4To6H OG/AErddTb HOJYYEHHE KPYIIBIX
npoduneir 6e3 sayceHues, YHCTOBHE KaiuOphl /15 HUX BHITAUHBAIOT
He CTPOTO DO KPYTy, 4 C HEKOTOPHIM DACINHPEHHEM K HMIMHIDH-
ueckoii mosepxHoctn Gouek (¢ur. 23). Koneuno, B TakoMm cayuae,
eC/au M3 apefAYHCTOBOTO OBAJA MIET H3/MHIIEK METa/NJd, TO 3TOT H3-
JHUIEK MOXET He JaTh 3ayCEHUEB, a pPasoiiercs He3aMeTHO AJs
r1asa B yKa3aHHOM pacwupennu kaau6pa. OfHAKO, mOJyuHBIIHICS
npoduap OyleT HETOYHBIH: €CAH BepPTHKANbHBIA xmamerp Gyjler
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'He06X0MUMOH Be/JHYHHLI, TO TODH3OHTAJBHHII AuaMeTp OyIeT H3-
- MUNIHE BeJHK.

BuiBaloT cay4ad, KOTZa KaauOphl MPefHAMEPEHO BHIPE3AIOTCH He
'CTPOTO NpaBH/JbLHBIMH, T. €. He Be3le BHOJHE COOTBETCTBYOUIUMH
TEM pa3mepaM, KOTOPHIE JAOJXKEH HMeThb NpodHAb mpoxaTHoH mpo-
LYKIUH. 31ech MH IOApasymMeBaeM Ka-
JUGPOBKY JABYTaBPOBHX 0aJOK, wWBeJ-
J1epoB u Jpyrux npoduseit, 6oxoBble
CTOPOHH KOTOPHIX JOJIKHBI ITPOKATHI-
BaTbC MNEPNEeHIHKYJAIPHO K OCH TpO-
KaTHBIX BaJKOB. Ecin yucrosre kaau6-
PBI, HanpuMmep, IJs ABYTaBPOBHIX GaJjoK
(¢pur. 24) noxenaTh HenaTh BO BCEX
YaCcTAX CTPOrO NPABHABHBIMH, TO CTO=-
poHnl Ka/aubpa aa u bb, COOTBETCTBYIO-
bur. 23, Bironka MHCIOBORo Ka e OCHOBAHHAM OaJiKH, NPHILJIOCH OBl
AMGDa MR KPYTAOLO € pactkpe-. BBITAYMBATbH CTPOTO NEPHEHAWKYJISAPHBI-
HieM MO ropHsoHTaabHOMY nua- MH K OCH BAJKOB, a 5TO, KaK W3BECTHO,

MeTpy He INPHHATO [eJaTh IO ABYM HPHYHHAM:

1) npu CTpPOro mnepneHINKYASTPHBIX

GOKOBLIX CTEHKAaxXx KaaubGpa npH KaXJOH NepeTouke Ba/JKOB, YTOOHI
CTOUATh BeIPaGOTaBIIHECT MeCTad HAa OGOKOBHIX CTEHKAaX, IPHILIOCH
661 ymuparb kaJiuGp nporuB TPeGyemOro pasmepa, OTYEIO BHICOTA
6ajku noayuajach Gul Bce Gosblmie H OoJblue; '

2) npu BePTHKANBHHIX OOKOBHX CTEHKaX y BAaJKOB IOJYy4aeTcs
OueHb MJOXOH ,BHOYCK® NPOKATHIBAGMOH WITYKH, YTO CONPSIKEHO
C OMaCHOCTbIO OGMOTKM IITYKH BOKDYI BaJKOB.

[To yxasaHHBIM MPHYMHAM YHCTOBbIE KanHODPH AAs ABYTaBPOBHIX
6aa0K, WBeJAICPOB H UM NOLOOHBIX mpoduaell BHITAYHBAIOTCA TaK,
KaK nokaszano Ha ¢dur. 24, 1. e. C paclIMpPeHHEeM Hapyxy Ha 1—2 um
i GOJbIIe B 33BHCHMOCTH OT, KDYMHOCTH NPOKATHIBAEMOro npoduas.
[ToasTHO, 4TO Npd TAKOM CHOCOGE BBHITOYKH YHCTOBHIX KanubpoB

'
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HenpaBUABLHOTO NPOGHAA TNPH HPOKATKE MENE3HOLOPONKHBIX PeAb-
COB, 4 HMEHHO — MOJYUYEHHE CJerka KOCHX DeabCoB [26].

Koudurypauus xaan6poB MOXKET BAHATL HA TOYHOCTH pPasMepOB
NPOKATHOM NPOAYKUMH €mie M IPYTHM CnocoGOM, a MmMeHso: Onad
MOMKET BHPAXKATBCA B TOM, 4TO DasHble 4aCTH FOTOBOFO npodnas

[0My4aloTCA C PasHOH CTENEeHBIO TOUHOCTH. Jro
XOPOIIO BUAHO M3 PACCMOTPeHUs ¢ur. 32 (a Tak-
xe u ur. 33), nokaseBaoOlEld BEIUIUHY KoJseba-
Huif pasMepoB OJHON M TOM XK€ IOJOCH peabca
y3Kofi KOJeH Ha NPOTSKEHHH ee JJHHBl Aad OT-
HeJbHBIX 3JEMEHTOB INONEPEeYHOro CeuyeHus: BEI-
COTH peabCa, UHPHUHB TOJIOBKH (u, KOCBEHHO,
TOMIMHAHEL HOXKKH) H WHEpHHb moxouBe. Kax Bui-
5o u3 ¢ur. 32, BECOTA peabca /z (¢ur. 25) usme-

e/l

-

.._f?__!

dur. 25. Paznas
peanYuHa Kxoneba-
HHil pasmepos ¥y
OIHOTO W T IO e

<$nr. 24, BuTouka YKCTOBHIX Kaau6pOB A4 IBYTaBPOBBIX 6ajOK, LWIBEJJIEPOB H T. I,
npoguieil, 06ycaoBAMBAOLAA HETOYHOCTh pa3Mepa NpOGuIa MO BbICOTE

g

IByTaBpoOBble GajKH, wBeJJepa U T. M. NPOoQuAH Heab3s NONYYaTh
TOUHLIX Pa3MepPOB BO Bcex uactax HX. (OAHako ¢ moayuyawoomedcs
HETOYHOCTBIO Pa3MepPOB MUPATCHA, MOKA 3Td HETOYHOCTb HE BHIXO-
IAT W3 NpPeaeoB YCTAHOBJEHHBIX AOIYCKOB).

IMogo6uuiM ke 0o6pasoM M IO TeM Ke MNPHYHHAM, YTO H AJd
JBYTaBPOBHIX 0alOK H WIBEJJePOB, HHOIZA AOMYCKAIH TOJyYeHue

32 -

wanace ot 81,0 a0 81,3 aa, T. e. B NPeNNAX o0 e nsca):
oxoao 0,3 sa. LlmpuHa ronoBkH peabcd & (M, aumensumas— no su-
COOTBETCTBEHHO, TOJIEHA HOXKH b) U3MEHANMCH cote (k). —uanboxs:

Hias ~— no WIHPHHE NQ-

or 32,15 um (munum.) 10 32,75 sn (Maxc.), T. €. zomsu () u mpowe-
B npegenax oxoso 0,6 ms. Haxonen, mupuHa mo- T oK (1), 7 Tos-
AowBH ¢ koaebanack ot 64 mxu (u Zaxe HEeCKOJb- wmne Hoxky (b)
Ko MeHbue) A0 66 ss, T. €. B NpEAesax 2 M.

[puurHbl Pa3HOro H3MEHEHHs pasMepoB OJHOrO W TOTO XKe mpo-
¢uig, HO B PA3HBIX YYacTKaX ero IOMEPEYHOTO CEHeHHS 06ycaoB-
JeHbl 3aKOHAMH TJacTuyeckoil medopmauun MeTadla B BaJKax. Ye-
JMYCHHe HJM YMEHbLIEHHE IIMPUHBI MEHKHA U TONUIHHL HOXKKH PE/bCa
TOYHO COOTBETCTBYIOT H3MEHEHHIO PACCTOAHM MEXIy BajKaMu,
EMEIIIEMy MECTO B TEUEHHE NEePHOJ3 MPOXOMAEHAT AAUHHON HOJOCHE
uepes BaJku: eCaH Baaku COMH3ATCA HA 0,2 uwau 0,3 M, TO H IH-
puHa mefik4, a TaKxe U TOJIIMHA HOXKH PCIbCa (¢ u b ua dur. 25)

ymenpmarcs Toxe Ha 0,2—0,3 . Ho ropusoHTa/JbHBA pasMep
npoduas (BeCOTa peab-

“ E b ca Hh) ¥W3MEHHTCH NpH
= 5TOMHe3HAUHTEALHO, TAK
KaKk B JAHHOM cCJayuae
npopu/ib OrPaHHYEH C
‘ GOKOB CTEHKaMH Ka/aub-
by - a

pa. (Ho ecan 6m naxe
MeTaany Gulaa jaHa BO3-
®ur. 26 Tlpn npoxarke Kaxaas NONOBHHA MOMOM- woypacTh CBOBGOAHO

Bu penbca (dranues, NABYTaBPOBHX 6anok H Ip.) 3
O0YEPELHO npoxuum1 16 B OTKpmTO#i wactn ka- PACUIHPATBCA B CTOPO

aubpa, TO B 3aKPbITOMH HBl, TO, KaK H3BECTHO,
a U @,—OTKPHTHE YacTd Katuépa; b H b,—3aKpuiThe HaCTH Ka- yIIHPEHHEe HpO(bI/IJISI CO-
Aubpa CTaBAsieT TOJAbKO 4aCTb

ot pequuunn Aaenenus (0,256—0,35), u, c/ae10BaTENbHO, COJIHXKE HHIO
paskoB Ha 0,2—0,3 M, T. €. yBeJUYEHUIO KABAEHUST Ha 0,2—0,3 un,
COOTBETCTBOBANO Obl yuupenuio ero Ha 0,06—0,1 xa).
3paunTeabHEbIE KONEGAHN IHPHHEL TIOAOUIBLl Peabca 0O bACHAITCS
CAOKHOCTBIO ABAeHus pedbopmanun B rayGOKO BPE3BIBAEMBIX B TE/IO
BAJKOB V3KHX ydYacTKax Kanubpa, KaK, HanpuMep, nojouiBa pe/ab-
coB, Quanus (NOJKH) ABYTaBPOBHIX 6anok. Kax H3BeCTHO, NOJIOILBE
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PeJbCOB WM MOJKH JBYTABPOBHIX 6aJOK IIPOKATHIBAIOTCH TAKUM OG-
pasoM, uTO KaxJas MNOJOBHHA TNOAOWIBH HJH NOJKH (BepxHAd H
HUXKHSS) NPOKATHIBAETCS MOOYEPEIHO TO B 3aKPHITOH YACTH Kanubpa,
TO B OTKpHTO# (ur. 26). XapakTep HCTeYeHHA MeTanna B 3aKpul-
THIX YaCTAX KaJauOpa M B OTKPBITHIX 3HAYUTESHHO OTAHYACTCH Me-
%1y COGOH: B OTKPHTHIX YaCTAX COOTBETCTBYIOM[AS YaCTh NOLOIMBbHL
HIH TOJKH yBeJIHYHBAET CBOI IIHPHHY, B 3aKDBITHIX — MOAOLIBA
WM T0/IKa YMEHBWAIOT CBOK WIMPHHY, NPHYEM B NOBOJILHO 3HAYH-
TEJLHBIX pasMepax (B 3aKpHITHIX YaCTAX Kaaubpa Aisl MOAOIIBEL
penbca MAM LA TOJAKH OGaJjKH, KaK TOBOPAT, »Tepsaerca® mupuHa
COOTBETCTBYIOWHMX MNOJOBHH NMOJOWBE HAH MOJKH). [Ipa sTOM Ha
BEIUUMHY M3MEHEHHS INADHHBI NOLOIUBLI PEALCA MM MOJKH GaiKH
OYEeHb 3HAYMTENBHO BJAHAOT (60/blIe yeMm B IPYTHX YacTax Kaauob-
POB) HEDABHOMEDPHOCTh TEMIEPATYPH NPOKATHIBAEMEIX nosaoc, pas-
JIHYHEs CTENEeHb NMEPOXOBATOCTH CTEHOK Kanaubpa u mp.

B pesyabpraTe BCEro 3TOrO HMEET MeCTO S3HAUUTEABHO GOJBIIAS
B&JIUYHHA KOJAeGaHnii pasMepoOB MIHMPHHB TOXOMIBL pPeJbCOB U MOJIOK
IBYTaBPOBLIX 0asioOK, 4eM Be/JHYHHA Koae6Gamuil APYTUX YYaCTKOB
Kaanbpa Tex xe camux npoduneir pyrumm caosamu, pasHnle aJje-
MEHTHl TIONEPEYHOr0 CEYeHWs OJHHX H TeX ke npoduiedi Moryr
TPOKATLIBATHCS C PA3AHYHON CTONEHBIO TOYHOCTH.

4. Baugave pasmemeHHs B pacupeleJeHus KaJn0pPOB HA BAJKAX
¥ N0 KIeTam

Hves onpelenennyio KaauGpOBKY, cambe KaJuGph MOXHO pac-
IhJaraTh Ha BaJjkax no pasuoMmy. 2Kesnas moayuuTh co crana 60Jb-
Ly HPOH3BOAUTRNbHOCTb, HA BAJKAX OJHOH M TOH Xe KJIeTH Mo-
MEIIAI0T 110 HECKOJLKO OJNHHAKOBHIX KaJHGPOB LJs OLHOBPEMEHHOHN
fIDOKATKA HEeCKOJIbKUX WITYK, KaK 3TO HMEeT MeCTO Ha HOCJ/EHHHX
KJICTAX IPOBOJOYHBIX cTaHOB I'apperra (dur. 1). Ho MoxsO Kanubper
(BCE HAM vacTh) pacmoJararh IO OAHOMY B KawAOH KAeTH, yCcTaHa-
BAHBAA AJA 5TOH ILeJM HECKOABKO MapalVeAbHBIX TPYIN KJeTel,
Kak 5TO CI1E/MaH0 HA HEKOTOPHIX COBPEMEHHBIX HENPEepPHLIBHHIX CTa-
nax (dur. 4).

Pasuenienne kaanGpoB Mo HECKOABLKO WITYK HA OLHHX M Tex Xe
BAJKaX MOXET NPOM3BOAUTHCH ABOSKO: HJM HA BAKKAX MOMENIAIOTCS
KanMuOpeEl OJIAHAKOBOI'O NMPOQHAR U pasMepa (BaAKH HHCTOBHIX JHHHI
TPOBO/IOYHHX CTAHOB l'appeTra), uam HAa BaaKax OJHHX H TeX xe
KaeTeil MOMEUIAITCS PAasHble, MOCAELOBATENbHO HAYIIHE KanuOpot
OAHOTO ¥ TOTO Xe MNpodu/s, KAK 3TO YacCTO GHIBAET Yy COPTOBHIX
CTAHOB C KJeTAMM TPHO. M TO H Apyroe pacnonsoxenye HECKOILKHX
Ka1ubpOB B BAJKAX ONHOM H TOM e KIETH OTDPHLATEIBHO oTpa-
JKALTCA HA TOYHOCTH NPOKATHOH MPOAYKIUMH. -

@) Pasmewgenue na 6aikax 0010t w mot sce Kiemu 00uNaK0eHIT
ra ubpos

IIps paccMOTpeHHH HEZOCTATKOB NPOBOJOYHBIX CTAHOB CHCTEMBI
T'apperra yKasblBanoCh, YTO HAa TOYHOCTb MPOAYKIMH OTPHUATEAbHO

o1 |

‘yepe3 MOCJACAHION YUCTO- 7

gaHSIeT PasMelleHHe HAa OJHHX M TeX e Ba/lKaX HECKOJBKHX oim-
HAKOBHIX KaqHGPOB, OOYC/IOBJIMBAIOIIME OJHOBPEMEHHYIO NMPOKA K}i
B HUX HECKOJbKHX INTYK. PaccMOTpHM 34eCh HDUYMHEL 3TOr0 OT
pHLATENBHOTO BJIHTHHS
Xors KaxIbli NpPOBO-
Jounpit crad tana ['apper-
Ta MOXeT Ha YHCTOBOH
Kaetu paboTaTh C TeM Mak-
CHMAJIbHBIM YUC/JAOM HHTOK,
Ha KOTOpPOE OH paccuuTad
{5, 6 u naxe 7 WTyK), OX-
HakO, B CHJY pasJu4yHbIX
fIDOH3BOACTBEHHBIX  TIPH-
ypy (HanpuMmep, u3-3a pas-
HOro pojxa 33JepixeK OT
meyd ¥ A0 YUCTOBOH Kie-
TH) YUCJAQ HHUTOK, OJHO-
BpEMEHHO NPOXOAAMHX He-
pes3 KJeTH H, B YaCTHOCTH,

14

f B=25p 05=5.1
BYIO KJaeTh, BCe BpeMd KO- ,_S”)Sg>.5’3

s. Tak, Hanpume
ﬁ;ifx?;; B Hal,ueM pCo}o:Ee’ ®dur. 27. BeanunHa XaBieHHs Ha meliku BaAKOB

: cro-

¥ H HU3MEHEHHE paCCloﬂHHﬂ Me)KI{y BanKaMH 4YH
NPOBOJIOUHBIM CTAH CHCTE- oy o7y nposonouroro crana mpH pasmMinoMm
mpr Tapperra Ha 33BOMAE yonuyectBe OXHOBPEMEHHO MPOKAThIBEAEMBIX HHTOK:

HM. ﬂsepmﬂﬂcxoro MO)KeT a——npoxaTKa B nATh HUTOK, b—l‘lpOKaTKa B TpH HHTKH
pa6oTaTh H BPEMeH(aMH pf; c—TPOKATKA B ORRY HHTKY
5 vurok (dur. 1).
go;ﬁa:};ro’s B Teqemg)a KAXHOH CMEeHB HMEIOTCH IIOCTOsIHHBLIE Kons-
GaHHsA YMCAA HUTOK, TIPOXOAAWMX yepe3 YHUCTOBYIO KJETh, 4 mvleq-
HO: HEPeJKO uepe3 Hee HAYT 4—3 HUTKH; HHOTAA Ke, NPH pz;sﬂbp:{o
HHIX HEHOPMAJbHOCTAX, Yepe3 4YHCTOBYIO KJeThb NPOXOAAT TeJ::TBe
ABe M Jaxe OAHA HuTKA. [JOHATHO, YTO NPHM Pa3HOM KOJIHY B
HUTOK M JA4BJEeHMSA Ha MOJIIUNHUKH BalKOB SHaqHTengISI 09?0;‘2
4aloTCa APYr OT Apyra, Kak 3TO MOKa3aHO Ha ¢bur. 27. unz ool
Gurypsl BHAHO, YTO B CAy4ae OILHOBPEMEHHOTO npoxoxgﬂe;mem i
auToK (Gur. 27, a) paBaeHue HA NOMIUMIHHKH YHCTOBO leTh MO~
KeT ObITh B IATh pas GoJblie, ueM B CJAy4ae NPOXOXKACHH nno :
gutka (Qur. 27,c¢). COOTBETCTBEHHO pa3HHLE B Hame'mfm'(o;:éamfe
UIMOHHKH B PACXOXKJAeHUe BAJKOB 3HaYHTE/BHO MEHﬂeTCH,6}\ 2Oaitie
Ke B PACCTOAHUSX MeXy BaJKaMH COOTBRTCTBYIOLUM O p6as M ot
paxaercs Ha npoduse nosyyaroueics NPOBOJIOKH. Hpsu on60 !
KOJHYeCTBE OZHOBPEMEHHO MPOKATHIBAEMBIX HHUTOK (4—5 wT.) Hgso
3HAUMTENbHbIE PACXOXKACHHUS BAIKOB HaeT YBEJIHYCHHE BepTuKaoﬂ;Tanb-
JpaMeTpa IMPOBOJIOK IIPH ggﬂo)spemeﬂuom yMeHb I eHHH TOPH3
metpa ux (dur. 28, a).
HOFI?Ia%%%pOT? xoméq’qepes BaJKHM HIyT TOJbKO OJHA-IABE Hﬁgﬁﬁi
TO OT COJUNKEHUS BAJKOB BePTUKANbHBIH nuae(n{;;l:p 2nspg)}so.noxy
U3OHTAAbHBIH yBEJIUYHBAETCH . ,b).

maggjéﬂirl;s?a% YKa3aHHBIX r}xlppmpm H2 MHOTOHUTOYHEIX CT2HAX CH-
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cTembl ['apperrta Hesb3s moayyaTs
1 Th NPOBOJOKY C MOCTOSHHON W 10-
CTAaTOYHO BHICOKOH TOYHOCTDLIO ILI/IaMETpa. y oft 1 He

Hpauiree Bepxree Hoa

QuHee
ng/m)ﬂeﬁue Oepx- ngﬂo)f\'EHZg} gﬁ%—
Hezo banka He20 ﬂaﬂ/ra

Cpednee no-
BIO)HEHUG

bepxrHe
N7

Hur-

&
Pur. 28. Usmenenne npoduas NMPOBOJNOKH B 3IBHCHMOCTH OT
YHCAa OJHOBPEMEHHO MPOKATHIBAEMBIX HHTOK

a—TpH MakKCHMaJlbHOM Yucie HHTOK, b—l‘lprI MHBAMAABHOM HHCAC HUTOK

Ecan H2 YHCTOBHIX Bajskax MPOKATKA Il
BbIM YHCJIOM OJHOBPEMEHHO npogozmumx 11)1?:;3}? Oilc?;;: ;Toxnnaxo-
6oapnie), TO BCE-TAKH B 3aBUCHMOCTH OT PaCIonoKeHHs Exa 6mIM
yepes KOTODBIH MPOXOIHT WTYKA, BAIKH 6YAyT pa3nsnrar€:{£ 21%1’
PAsHYI0 BEJNHYKHY, KaK 5TO BHAHO M3
dur. 29. Tlpu npoxoxnenun IITYKHK
uepes xanubp & (dur. 29,a) sanku
Pa3ABHraOTCA NPUOGIH3HTENBHO ma-
PaNTeNbHO; NDH HPOXOXKALHHU Ke
WTyKH uepes kanubp k; (dur. 29)
BaJKH PACYOZATCA MOJ HEKOTOPHIM
yraom. Bo Bropom caywae pacxo-
XACHHE BaJKOB OynmeT GoJablie, uem
B NEPBOM ciydae (m Goablie yeM n);
NO9TOMY BesH4uHA npoduss 6y;xe'r’
MEHATBCA B 3aBHCHMOCTH OT -TOT'O, B
KaKOMKaaulpe npoKaTeIBaeTCS m’ry’xae.

6) ITomewenue na sasxar 0dnoii wu
MOU dHce Kaemu Ppasnvir (nocaedosa-
MeALHO UOYWUX) KAAUOPOS u pacnpe-

desenue waiubpos no xaemam

®ur. 29. Pasnas Beanwuna pacxo-
XKIeHus BaIKOB B 3aBHCHMOCTH OT

lonoxennd Kanubpa, uepes Koro- J i
O poraohar uepes XKenast COKOHOMHTD uHCI0 KaeTEH

. a

L VISR IS CHAIE  Cratiax mpesnn. THTOD,  oGhang.
ac
napannespHo; b—upu npoxomnegnuxov-?:;_:: BaJKax kKa i e 0Gktmo -
KpafiHAd KaaiuGp OCH BAAKOB pacxoasTes . KIOA KJICTH (B 0COGeHHO-
mo& yraoM (no B. Tagedo) CTH, €CJH OHH CHCTEMBI TPHO) moMe-
AN TO HECKOJBKO KaauOpOB

. , B TOM
yucae H HA BANKAX YHCTOBHIX KieTelt. Tak, Hanpumep, Bptmcmgoﬁ
K/1eTH CPEAHECOPTHOIO CTaHA 3aBOJA HM. I3sepxuuckoro (¢ 500 §757)
BaJKH M/l TPOKATKA DEJILCOB y3kO# Koaeu B 1936 T. umean 7 .xa.

JMGPOB, KAK 3TO Nokasano Ha dur. 30 u 31. Ilpm Taxom pacmope-

JeJqeHHH KajauGpoB, IPH HHTEHCHBHOH paboTe B BaJKax 4YICTOBO
KAeTH OJHOBPEMEHHO MPOKATHBAaeTCA MO Ape WTyKH. OxHOBpeMeH-

dur. 30 Karu6poska BalKOB KJIETH TPHO AJf NPOKATKH PEIbCOB
11 w2/noz. M na cpenHecopTHOM CTane ,500¢ 3aBojia mM. J3epuHCKOTO

Hasi JKe MPOKATKA HECKOJBKHX WTYK B ONHMX M TEX XE€ BaJKaX,
KaK 5TO yxe OblIO YKa3aHo [/ HPOBOJOUHBIX CTAHOB Iapperra,
pa6oraroliux B HECKOJABKO HH-

TOK, CHOCOGCTBYET YMEHbIIe- 46 24 6 24 6
HHIO TOYHOCTH TOJYyYaeMoro [ o R
npodu/s, TaK Kak npu 3ToM yBe- |l . . o L —x——0 (BT
auunBaercsa urpa Baakos, Or- 357 1357 7357

punaresbHOe BJAHAHHC OJHOBpE-
MEHHO# NPOKATKH HECKOJbKHUX
ITYK B OJHHX H TeX Xe BaJKax
GyneT ente moxpo6HO pasobpa-
HO JaJjblue,’ IPA PacCMOTPEHHH
BAUAHHSA HA TOYHOCTH Hpoduias
cnoco6a mpokaTku (MpH paccmo-

TPEHHH IIPOKATKH ,C MEPEKPBI- bt
THeM ). ‘ ,-I
Yro6sl' u3bexarb OTpHIA- '

TENBLHOTO BJHSHAA HA TOYHOCTD l

pasMepoB NMPOAYKIHH OJZHOBpE-

MEHHOM TPOKATKH HECKOJbKUX a b -

WTyK B ONHOH K/ACTH, HHOTAA Yenobuoe 06osnasens:

NPEACTABAICTCA BOSMOXHBIM  x—fomdbp clobodnoti

(manpumep, NIpU PEKOHCTPYKUMH o ko co wimykod

CTaHa) YBeJAMUYHTHL HAa OJHY-IBE

yucao Kaetedl crama. Pacmpese-  &ur. 31. Cxema pasauuyHHX Craunit npo-

JHB Kaﬂﬂﬁpbl Ha GoJipliee Yp-  KaTKH ,C nepeKpsTHEeM®, 06ycnoBanBal0--
i HuXx pasnwmyxo BeJHWYHUHY PACXOKACHHA

o gﬂeTeu’ };ng;Hbg:‘aa}z;eiiCﬂg BaAKOB UMCTOBOTro kaaubpa [7]:

Kanu pOB B IL ] ’ a—HanuMenblllee pPacX0oXKAeHHE] b-—HOpMaanOE pac-

oco0eHHOCTH B MOC/JAeIHEH. B XO%AeHne; c—HAMG0ADbIIEe PACXONKALHHE

nocJseaHeli KAeTH Beerja xeJsa-

TeabHO UMETh TOJABKO OAMH MPOMycK. ECAM KAeTH YHCTOBOH JHHUM:

CpemHeCcOPTHOTO HAHM KPYNHOCOPTHOTO CTaHA CHCTEMHl TPHO, TO HH-

CTOBYIO Ka€Tb CJAEIYeT Je]aTh eucTembl Ayo (4a8 OAHOTO IpPOX0Ja).
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Kaﬂl;lg;oréxam'&ncpeuctalBmeTc;{ 'BOBMOMXHLIM I/ YMEHLIIGHHS YHCja
TOBOH KJ€TH HCNONb30BATH UMED
He paboTanumyno KaeTb ol we muman Ta
X TOTO KEe CTAHA H jaxe Toi
e | 0 Ke aannn. Ta-
xo ﬁggSiiﬂtﬁg?oMﬁgo llg)%?ﬁmmeyxasaﬂuom CPEeNHECODPTHOM CTaHe
. D . I'. MIPOKaTKy HEKOTOPH! i
YHCTOBOH JIMHHH 3TOro CTa i1 i
Ha, HMEIEeH TPH KJETH
B JABYX KJE€TAX — B NepPBOH m % S poit padomany
y TPETbeH, BAaJKH Ke BTOPOH pad
Biogoctyo. Taxoe Hepauwmo ' A
. HA/JbHOE HCIOAL30OBaHHE
OHI0 K HalPOMOXKIEHHIO A0 C i xaeTn i K
€MH KaJquOpOB B YHCTOBOM
IIDOKaTKe HA 3TOH KJAETH OLHO C (tsyx) myie
BPEMEHHO HECKOJALKHUX
b JABYX) WITYK,
195)7,&12‘1B3£T00 g:ICb;aBae J:—lneq};dllOBJIeTBOpHTeanyIO TO‘-IHOCTI:(HD%CBHJIHYB
T. Tb TPOU3BOAHUTENBHOCThL CTa .
BABIIYICCA YUCTOBOH KJAETBHIO, 6 pacaperenciiam
» OBLIO MPHCTYM/IEHO K pa
KamuGpoB M7 HEKOTOPHIX % Jo6) rasms o6
npoduaeii (peancH, yriao
a , YIJIOBOE) TakuMm 06-
gpm(‘)lr, :aTogbl H3 CeMH (ACOHHEIX KaauGpOB YHCTOBOH KIETH nepe-
'OETaBI/ITb Togsf?:ml};ame% 6rme KanuOpoB, a B YHCTOBOH KaeTu
Kaanbpa: mNpeayucToBOH u i
TaKOM Ie€pepacupeeeHnu KOO Crama
KaJiu6pOB TOUHOCTDH BB
: OyCKaeMo#l CTanoM
nggggx}r{x::lé “x_mHgtmo, AOJIKHA YBENUYHUBATHCA, TAK KAK NPH MPOXOK-
ey ;lxgn 60y ﬂémyrm Jepes 4uCTOBOM Kaaubp mocaemyiomas
T INPOKATHBATHCI B OLHOM
Ja nel U3 OATH Kaaubpos
pelHey Kiaetu (a 10 UPeAUHCTOBOrO Kanm6pa He ycmeer noﬁmi

5 B
JHAHACS BeJHIMRH 06XKATHA (JABJCHHA) B OTHOILHRX IPOX0ax

Hoﬁongg;?fiii;gm%‘m&)u 06XKAaTHH HA TOYHOCTD pa3MepoB mpokar-
. lagear rosopur cae
Sonma ayen Ayomum obpasom: ,Yem
€HHe, TeM HEPABHOMEPHEE MOoJyY r
, AITCA PaA3MepH WITYKY
MaTepuas yuwupsaercs Hepas y > Ban
’ HOMEpPHO, U MpYXKHHALIEE Ael
KOB JI€1aeTCA GOJbIIe H KOMeGAeTes ) (e oMeReHAn e
ebseTca npu Maseiimem '
xon USMEHEeHUU CO-
Tai x?e Hn ggyg:g::ﬂypm METa/N/1a; CAeZOBATENBLHO, TOJIKHA npoayxra
HepaBaomepHo#“, [lostomy B
o . Yy B HHCTOBHIX Kanu6-
ﬁgﬂngo;xéx;o ObITL He6OAbmOe HaBaewHe. Ho CAHUIKOM MaJhe naB-
e O :a ;{;T g;él:;(én,ﬂ gommy 4TO TOr'Za RaT Cebs uyBCTBOBATH
POBHOCTH MOBEPXHOCTH Basa
HE BBIXOJMT M3 BANKOB mp remuAx Bomn
AMO. [Ipu 6oabmnx xe
ne LaBJCHUAX BeJH-
beﬁbl I;Iegoanoc'reﬁ IOBEPDXHOCTH COCTABJSIIOT TAKOH HE3HAYHTEJb-
e pTléeuT OT JaBJEHHs, 4YTO BJAHAHHE UX He OoTpaxaeTcs Ha
o Me}'bme(pg%b CHHTaeT, YTO CaMOe MaJ/ioe NAaBJeHHE LOJIKHO GbiTh
Jl!OTHble ¢ % OT BLICOTH HWTYKH 1nepen KaaubpoM uau B abco-
Juorh Mu ¢pax e membme 0,5 wu NDH TOHKHX INTYKAaX U HE MEHb-
¥ MM TPH WTyKaX ToMuEHOW 10 mau u Goabure [8].

6. B
JUIHAE CeTeHHA SATOTOBKH, NOCTymaomell W3 06:KEMEON KieTH
B NOCJACAYIONYIO KJeTh

npnlr}gﬂ MPOKaTKe (GACOHHBIX NpPOMUALH, HMEIOMUX MOJIK#, KaK, Ha-

~BbIIIyClI)<laéII§()),;aBgOB’;e GaNKH HJIH IIBEJJepa, HMEET SHAYCHHE CeueHpe
M3 OOXHMMHBIX BaJKOB 3aroTOBKH (6

#bIM 06pasoM 10 06CcTOR o A aan,

TE€AbCTBO, HACKOJbBKO IIUPHHA i

HIA IPAMOYroOJLHOM 3aroTos 0 ror mnphne
KU 13 06GXHMA COOTB

nepsoro (GacoHHEoro kamuGpa. TOSTCIBYET Hiprne
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Ecau mEpHEa 3aroTOBKM MeHbIIE YeM CJAeAyeT, TO B NEePBOM
daconroM Kaiubpe OHA HENPABHJLHO LEHTPHPYETCs, YTO JAeT B pe-
3yAbTaTe HEONHHAKOBYIO TOJUIMHY I[0JOK KaK y IIBEJIEpOB, TaK
u y 6anok. ([Ipy sToM moayuaercs u Apyroi Aedexr, a uMeHHO,
HeBLITOJNHEHHE YIJIOB).

[Ipu c/AnmKOM Xe WHPOKOH 3arOTOBKe KPOME TOTO, 4TO 3aTpya-
HAeTCs npollece NMPOKATKH, YCKOPACTCA TaKKe M U3HOC KannGpos,
B pesyJabTaTe 4ero npoduab 1MOJNYYAETCT HCKAMEHHBIM [55].

II. BagaHue H2a TOYHOCTH pPasMepoB HPoPHIL cHOcola
IPOKATKH

[Ipu OMHHX H TEX Xe yCJAOBHAX, B YACTHOCTH, IPU OLHOH U TOH Xe
Kaau6pOBKe BANKOB, HA TOYHOCTb Pa3MepoB IHo./yuvaolle#cs npo-

" AyKIuE BAmSeT Coco6, KakuM NPOM3BOJHTCH NPOKATKA.

1. Ilpoxarka ,¢ TepexpHTHOM“

Ha npuMepe NpOBOJOUHBIX CTaHOB cucTeMwl 'apperra GBlIO pac-
CMOTPEHO OTpPULATEJbHOE BIHSHHE HA TOYHOCTH MPOdH/IA ORHOBPE-
MEHHOH NpOKATKH HECKOAbkux wTyK (HUTOK). Ho mpoBojouHbIE
CTaHe 3TOH cuCTeMbl IO caMoil CBOeH KOHCTPYKUHMH mnpeJHasHa-

" HAKTCA A4 MHOTOHHTOYHOM TIPOKATKH.

HeckoabKO HHAYE OOCTOHMT Ae]0 NPH NPOKATKE B YUCTOBBIX KJe-

TAX TPUO COPTOBBIX CTAHOB. B aTHX K/JeTAX MPOKATKY MOXKHO BECTH

ABOsIKO. B mepBoM cayuae MOCJeAYIOIMY0 LWITYKY 3aJalOT B MEePBbIA
KaJuGp YNCTOBOH KJETH TOJAbKO TOC/Ae TOFO, KaK MpeAbAyas mTyKa
BHIiZeT U3 YuCTOBOro Kaimbpa. Bo BrOpoM cayuae moc/aeldyrolasn
mTyka S3aJaeTcs B 'BAJKH M HAUHHAET INPOKATHIBATHCS eue B TO
BpEeMs, KOria Hpelnjyias MTyKa NPOKATHIBAETCS B TeX Ke BAJIKaX

(B ApYyrHX, KOHEYHO, KaauOpax); 3TO TAK Ha3niBaemad MPOKATKA ,C

nepekpoiTHemM®. (B NpOTUBOMOJOXKHOCTL 3TOMY cnocoby npoxaTKy
0 MepBOMY CNOCOGY MOMHO Ha3BaTh MPOKATKOH ,0e3 nepexpouiTUa®).
[TpokaTka ,C TMepeKphHTHEM* 3HAYMTEJbHO NOBLIAET HPOH3BO-
JUTEeNBHOCTh CTaHA, OJHAKO, MMEEeT OTPUHATE/NBHOE BAHIHHE Ha TOY-
HOoCTh mpoduas npopykuuu. O pasmepe 3TOr0 BJIUAHHA MOXKHO CY-
_JIMTh NO Pe3y/bTaTaM HeGO/bWOro Halb/oAeHNs, NPOH3BEAEHHOrO
B 1936 r. Ha YMCTOBOM K/IETH TPHO CPeLHECOPTHOrO cTana ((J 500 Mar)
3aBoja uM. [I3epxunckoro (mocrpoiiku 1910 r.) npu mpoxarke XK. I.
peabcoB y3koit koaen Tthma 11 xelnoz.n.
Tpofixa BaiKkoB 3TOH KJeTH HMeeT cemb KaJlHOGpOB, PACHIOJO-
JKeHHe KOTOpbLIX cxemaTuueckd nokaszaso Ha ¢ur. 30 n 31. Ilpu
npokKaTke B 3TOH TPOHKe WITYyKA MHOTAA NMPOXOIWT 4Yepes YiHCTOBOM
- kanu6p 7 npu cBOGOAHBIX OCTa/NBHLIX Kanubpax; HO yalle, yCHAHBAS
TeMNbl NPOKATKH C [EbI0 yBeAHYEHHS NPOM3BOAWTENbHOCTH CTaHa,
B TOH Xe KJeTH OLHOBPEMEHHO NIPOKATHIBAETCH elle APYyTas MITYKA,
IPOXONS WJH B ONHOM 43 BEPXHHX KaaubpoB Hau B OJAHOM WH3
HUXKHAX.
KoHe4HO, BO BTOPOM cJydae, B 3aBHCHMOCTH OT COYeTadus pa-
+6OTAONMHX KaJuGpPOB, BAJKH HCIBITHBAIOT PA3HOe AaBJCHHE CO CTO-
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POHBl ABYX NPOKATHIBAMIMXCS WTYK M, CAELOBATEJBbHO, Hrpd BaJ-
KOB MOJYYaeTCs pasHas, T.e. MOMO0XKEHHE BaJKOB HM3MEHAeTCs, uTO
COOTBETCTBYIOLIUM O6pPa3oM OTPAXKAETCs HA TOJIHMHE OJ0C, BHIXO-
JAMAX H3 YHCTOBOro Kajaubpa.

UTo6H BBLISCHHTH, KaK: OTPAXAWTCA YKa3aHHBHIE KOAeGaHHS I1O-

JIOXEHHS] BAJKOB Ha pa3mMepax npo¢uas, Gbl1u NPOKATAH ABE WITYKR
pe/qbCoB y3ko#t koaeuw THna 11 xe/noz.x, mpuyeMm onma mTyka Grlia

TIPOKATAHA HA YHCTOBOH KIETH ,0€3 MEpeKphiTHA“, T.e. B ONMHOUKY,

v
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Bl CONPOTHBA '
?g:ngsg Ba.noxp [0 NPOTHBONOJIO0XHBEIM Hanpasne;;{cp;{mr,m';c; ﬂc?:al; xfeopsx
MMKABILIAS B YMCTOBOM KaiunGpe 7 M CTPEMHBIIA cn_loARAT: BoCPX
.cpenuuil BaJOK, YaCTHYHO ypaBHOBEIIABANACH cC ok, Ackicraonas.
mell BHH3 B Kaaub6pe 4. Ho?Tomy 3a30p M?{?lelcyﬂ Senbme e

- BaJIKaMH B PACCMATPHBACMEIA 1mepuox HOIy

Pur. 32, Koaebanns pasMepoB ONEPeTHOro CeueHns peabcoBoit noxock 11 ke2fnoz. »,
NPOKATaHHOH ,6e3 mepexpuTHA“

4 Jpyrag mTyKa —,C HEPeKpPLHTHEM®, T.e. NPH OXHOBPEMEHHOM
pOKaTke B TOH Xe K/ieTH eme oJHOH WTyku. CxeMa IPOKATKH A
BTOPOro caydas nokasana ma ¢ur. 31. Ipoduap o6enx mTyK Gbir
S4TEM H3MEDEH Ha NPOTAKEHNY BCeH AJHHL UX uepes3 Kaxasie 600 su.
Beian usMepeHsl wupUHA TONOBKH, BBICOTA pesabca ¥ UWHPHHA no-
RowsBEl (¢ur. 25). PesyabraTsl H3MepeHWi#l NOKAa3aHH B Buje KpH-
BeIX Ha ¢ur. 32 u 33!,

Kak Busno u3 cxemsl ¢ur. 31, npokaTka BTOPOH LITYKH NMPOHC-
XOAUA CAENYIOWHM 06Pa3om.

[Ipu npoxoxlenun uepes uucToBOH Kaqubp 7 mepenHero KOHUa
MCCIElyeMOH IUTYKH OJAHOBPEMEHHO, HO B NPOTHBOMOMOKHOM Ha-

! Tonmuna wefikn He uaMepsaach, Tak Xak TIOJIOCH], YTOOHB HEe MOPTHTb Me-
Tand, G6bUIH pa3peaHkl Ba YacTu HOPMaAbHOH LJAHHBI (Ha Tpu wactn xaxnpas) Hs-
MEpenine We TONUHbL luefiku noTpe60Bano 6b pa3pesku NOJOC HA KYCKH No-
600 wmm.

OJlHzKO, X018 TONUIKHA LIefikn He M3MepAnach, MOXKHO, KOHEYHO, CYHTATh, YTCw
H3MEHEHHE TOMUMHbE M€K COOTBETCTBYET M3MEHEHRIO IUMPHHBI T[ONOBKH.
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3. Kosebanus pa3vepos MONepeyHoro ceueHusd penbc“osoia TIOMOCHE / ,
Pur. 35 Bo NPOKATAHHON ,C MEPEKPHITHEM

| OHHM3eM TOT 3330D, KOTOPHIH Mo-
aoro (1oa HOpﬁaJolfﬁ?ge 3313T(;'pKOHM,.ge3 nepexpuiTHs“!); mosTOMy neﬂ;
ﬂy;?x%fio"ﬂpei ngcnenyemoﬁ WTYKH OKas3ajcsl TOHbLE HOPMAanNbHO
e

}?mmmu y Cpeizegpe}ﬁegﬁsﬁeﬁﬁ& MOMEHTOM BBIX0J14 ozxnospemeﬂﬂg

. le%ﬁ;{gg wTykn #3 Kaquépa 4 u nojaueH €€ B Kan6n6ep 2
L WTVKa TPOXOAHAA OJHA B YUCTOBOM KAaaHOD
HaéﬂmﬂaeMaﬂamMy MepHOAY COOTBETCTBOBANO YBEJAHYEHHE 33303
. 3§f)el;2ﬁnm ¥ gﬂmﬂum BaJIKAMH, 4TO [a/0 YBeJHYeHue TO/IIHEbI
x:g{ﬂn}ggaeMOﬁ MITYKH Ba CpelHeH HacTd €e JJVHBIL s
T e Gur pasiuila TeMnchIvE Oﬁeuza;llggge Zuizali{?r]{eanq;olnpeB;ﬂmana (354
i TaK%%;;(al;;(:x };ef(‘;zﬁggeogﬁir?oazomno, YTO0 pasno.ue:j{;l‘aylomaﬂ obeux cua
gfggx::%u 6pl mepeMeiarb cpennuft BalOK He BBEDX, a BHUS,
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_ Hakoneu, B nepuox mnpoxosxaenus Bropoi WITYKH Yepe3 Kaaubp
& (¢ur. 31, ¢) cunsl compoTuBaeHHS AedopmManun 06enx NPOKaTH-
BaeMbIX IIOJIOC AeHCTBOBAaJH B OJXHOM HanpaBJi€HUH BBEDX O Bep-

THK/IH U 3THM OGYCHOBHIH yBENHUEHHE 3d30Da MEX]y CPEAHHM H
HIKHHM Ba/KaMH, OTYEro HCCJAeAyeMass IITYKa NOJAYYHAACh TOJIIE
HOpMaabHOl B cpeiHem Ha 0,62 (32,68—32,06) mi.

Cpasuenne kpuBbix Ha ¢ur. 32 u 33 nokasbiBaeT cireaywoliee.
Y penbca, mPOKATAHHOTO ,6e3 MepeKpLITHA®, H3MEHEeHHe LLIH DHHBI
TOJIOBKH (3TO H3MEHEHHe HauboJee IOKa3aTENLHO) K0e6an0Ch CpaB-
HHTE/NbHO HE3HAUHTENBHO, NOCTHras HauGoabluel Beanmunnbl 0,6 si.

Y pesnbca ke, NPOKATAHHOrO ,C NEPeKPHITHEMY, IIHPHHA TOJOBKH
NOJYYHIACh:

Cpeanss IMpHHAa TONOBKM NepelHero KoHuA peavca 31,53 um

» » » cpelHe# wacTH " 32,06
» » v 3alHer0 KOHUa

Pasmyuua mexny cpenmelt mupunoi ro:xo:;mldl nepen:«ero 3208
KOHLA W CPelHed wacT. . . . ., . . . . .. . ... — 0,53

To xe a4a saawero xonua u cpenmeit vacru. . . . . . . —{-0:62 ;

To e nns 3anmero W nepemmero kowmos . . . . . ... LIS .

Pasuuua mexay HauGoabweit 1 Hanmehbluedl mMupUHOH ro- ' ’
JOBKH Ha BCEH NAMHe peibca. . . . . . . . . . .. 16,

Takum o6pasoM Beanunna mauGosiblIero kodeGaHus WIHPHHBL TO--
JIOBKH Y D&JIbCA, TPOKATAHHOTO ,C MEPEKPEITHEM, MOAYUHAACH GOb-
€, YEM y peabCa, NPOKATAHHOrO ,6e3 mepekpuiTHa®, B 1,6:0,6 =
= 2,7 pasa. ’ o

Takoe yBennuenue xoneGanus pasMepoB uMeeT 60./bIIOE HpaK-
THUECKOEC 3HAYCHHE: €C/AH Y IIEPBOTO penbCa KOJMeGaHus IIEPHUHL
TOIOBKH MOTVIH YIOKUTBCA B Npefest fonyckos no OCT (40,5 mau,.
4TO Naetr mpeleabHyr pasuuuy 1,0 ), To BTOpOi pesnc, npoua:
;‘;’;{]HHH »C NePeKpLITHEM®, TIONYYBICA He yAoBaeTBOpsitomuit OCT'y

[Tockonbko yMeHbenue TOyHOCTH pasmepoB npoduas npu mnpo-
KATKE ,C TMEepPEeKpPLHITHEM® SBJIAETCH CAEACTBHEM YBEJHUEHHS TMPH Ta-
KOM IDOKATKE MIPbl BANKOB, TO MEPONPHATHAMH LIS YMEHbIICHUS
OTPHUATENBHOTO BJAUAHHS NPOKATKH ,C NEPEKPHITHEM® CAYXKHT BCE
TO, YTO CMOCOGCTBYET YMEHBIIEHHIO MTrPbl BaAKOB. OAHAKO, KOHEU-
HO, 5THM HeJ/ib35l COBEPIIEHHO YCTPAHHTDH OTPHULATEJbLHOE BJAMSHHE HA
TOYBOCTh IPO(PHUIS NPOKATKH ,,C nepexpeitnem“. I'opaspo 1yumwe, ecaun
OKA3bIBACTCST BOSMOMHEIM NEPepACIPeeNuTh KAMHGPhl ' YHCTOBOK
KJIETH HA HECKOJbKO KIeTeH, kaK 06 3TOM GbLIO CKA3aHO B pasfe-

ne ,Bausuue xaruGposku H pacnoaoxe
HMS KaJqu6pOB HA TOY
MIPOKATKU ", P e

.

2. llpyrme npumMepn Bamauds enoco6a IPOKATEX HA TOYHOCTH
pasMepoB npoguag

B xauectBe [pyrux npumepoB BAMSHHS Ccroco6a .IPOKATKH Ha
TOYHOCTL NPOQUAA yKaXKeM Ha NPOKATKY NETAIMH U Ha MPOKATKY
MHOTOKDATHBIM NIDONMYCKOM INTYKH 4epe3 YHCTOBOH KaJaugp.

[lpoxamrxa nemasmu. Ha 4nuCTOBHIX JUHHAX MEJKOCOPTHHX CTa-
HOB OOBIYHOIO Tuna (6eabruiicKoro) mpokartka Gogee KDYIHBIX OpO-
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¢duneit MOJHOCTHIO (T. €. BO BCEX KJETAX) HJAH YAaCTHUHO. (TOJBKO B
HNEePBHIX KJAeTHX) BENETCS TaKUM 006pasOM, uTO IUTyKe NAIOT BO3MOXK-
HOCTh TOJAHOCTRIO BHIITH H3 BA/IKa M TOJBLKO MOC/Ae 3TOr0 3ajaioT
ee ONATb B BaJIKU (3aZHUM KOHLOM).

Bosee ke mekue npodHIN NPOKATHBAKWTCA neTaaMu®. [Tocnexn-
HuE crnoco6 maer Gosee TOUHBIE Da3Mephl NPOQuIAs, TAK KaK WTYyK
NpOKaThHiBAeTCA GbICTPee H, CJAeNOBATENbHO, HE TaK 3HAYHTESLHO
OCTHIBAET; MEHbIIEE XK€ OCTHIBAHHME BHI3BIBAET MEHbUIYIO UTDY BaJj-
KOB, YTOH CHOCOGCTBYeT NO/YUYeHHIO 60JbIIEH TOYHOCTH HpoduJs.

[Iponyck wmyku 4epe3 4ucmosol KaiuOp HecKoabko pas. B
HEKOTOPBIX CaAYydasix. He yAaeTcs MOJyuHTb Npoduas ¢ tpebyemoil
BHICOKOH TOYHOCTBIO, €CJAH IMPOKATKY BECTH OOBIYHHIM CHOCOGOM,
T. €. TPONycKas INTyKM uepe3 4HCTOBOH Kanubp, kak OGhUHO,
TOMLKO OAMH pa3. Torga A/s NMOJYYEHHS TOYHOrO NPOQuJst MPHXO-
JIMTCS 3a4aBaTh WITYKY B YMCTOBOH Ka/iuOp HECKOJDBKO pas.

Tak, vanpuMep, NOCTyNawT NPH NOKATKE'KBAADATHOH KayeCTBEH-
HOH craan KpynHoro ceueHsss (75X 75—1307X 130 mm): mryxy
3a/a10T B YHCTOBOH Kanu6Gp HECKOJBKO pas, MOBOpAvYMBAS €€ KaXK-
Aeiit pas Ha 90°.

2ToT cnoco6 MPOKATKH NPUMEHHM TOJABKO Hisi mpoduaed Kpyt-
HOTO CeueHHs, NPHTOM TAKHX, CEYEHHE KOTOPHIX MpeJCTaBasier mpa-
BUJIBHYIO TeoMeTpHUecKyi ¢urypy BpOAe Kpyra, ksaigparta H Ap.

[Tonyyaemass npu TakoM CROCO6e TOYHOCTbL NPOQHAS MOXKET
OBITH BeCbMa BHICOKOM.

[pod. B. E. 'pym-I'pxumaiiio NpuBOAUT NPHMED TPOKATKH KPYT-
JIOTO JKejesa KPYNHOTO CeyeHust C BeCbMa OOJBIIOAH TOUYHOCTHIO
pasMepoB. Bblcckas TOYHOCTb AOCTHIA/4aCh TEM, YTO IITYKY, MOTY-
UEHHYI0O B MNPERYHCTOBOM KajnuGpe (ABEHAAUATHTPA=HOH (OPMEI),
MpONyCKaJd 0NOpPH OYEHb MAJOM YHCAe OGOPOTOB Ba/iKOB (YTOGH!
IMTYKY HE CBEPHYJO) uepe3 4ucToBOi xanubp 4—6 pa3 nosopauu-
BanueM kaxiaeiit pas Ha 90°. TounocTtb NMpH TAKOH HPOKATKE MOAY-
yajach YPe3BuyalHO BHICOKas; Yy KPYIJOro xKeJje3a NHAMETPOM
175 mm nerko moaydaau pasMepel, He BHIXOLSIUHME H3 IIPefeJOB
nonyckoB 0,5 mu [28]. (HyxHo ckasaTb, 4TO 3Ta TOYHOCTbL A0~
cTHrajsaCch Ha CTaHe CTApOHd NOCTPOMKH, T. €. BOOOIIE JalolieMm
HEBBICOKYI0 CTENeHb TOYHOCTH HPOAYKIUH).

O ToM, HAaCKOJbKO BBICOKA YKa3aHHAA TOYHOCTb, MOXHO CYJIHTb
1m0 ToMy, uTo HHHe geiictylomuM y Hac B Coioze OCT HKTII
2395 mas kpyrasix npoduiefi guamerpom 175 mm nonyckaercs TOu-
HOCTh AJs o6buHOH mpokatkd + 2,0 mm u 3,0 MM n 1P NOBBI-
wenHo# tounocty +1%, 1. e. -=1,75 mm (cMm. Taba. 1 B Hauane
KHHTH).

IT1. Hacrpoilka craHa M HaJI30p 3a HAM BO BpeMdA
padoTH
Haanune maxe camoro COBEPLIEHHOTO B OTHOWEHHH KOHCTPYKIIH I
¥ TOUHOCTH HM3TOTOBJIEHHA yacTeH IpoxatHoro CraHa BOBCC He ra-

paHTHpyeT NMOJYy4YeHHss TOuHOro mnpobuis Ha arom crase. HeoGxo-
JHMO €Ile YMeTh 3KCIJIOATHPOBATh. CTAH, T. €. yMETh HACTPAMBATH
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€ro AJA NPOKATKM KAaxXJIOr0 COpTa M pasMepa NPODUIT H saTem
BO BpeMs paboTH MOANEPXKUBATL 3TY HACTPOKKY; HEOGXOXUM)D BO-
o6me MMeTh NOJ/KHHIH HAA30D 34 CTAHOM.

1. Haerpoiika mpokarmoro erama

YMenne OpaBHJIbHO HACTPOUTHE CTAH, T. €. IIPHUBECTH BCE 4AaCT
crana (BaqkHM, NOAYWIKH, MONIUMNHHKH, HPOBOIKH M op.) B 'raKoIél
B3aUMHOE II0JI0XKEHHE, TIPH KOTOPOM BHIXOAAIIAY U3 CTAHA II OZyK-
ug: I/InMee(gHBOSMOH(HO 6OJII>II.IYIO IPaBUABHOCTE U TOYHOCTD %a3£e-
IT)quor%o npgz’a T;{:mxeTc:ﬂ, KOHEYHO, MEePBHM YCJIOBHEM TOJy4YeHHs

Bestkasi HaCTpO#ika CTaHAa MOXET GHITh NPAaBUABHOH TOABKO M0
MEHHTEe/BHO ‘KO BCEM OCTAJIBHBIM YCJIOBHSIM, MPH KOTOPHIX npomrn-
JMTCs NIpOKaTKa. M3meHeHHe e yc/i10BHH NpPOKaTKM, OueHpb qago
M3MEHEHHE BCEero UMb OJMHOTO YCJAOLUHA, BAHSET Ha,TO‘IHOCTb : ci
MepOB IOJNYYaeMOro npou/s, XOTd HACTPOHKa CTaHa OCTaEI!)T(?ﬂ
HeH3MeHHOH. A (GaKTODOB, BAMSIOWNX HA TOYHOCTD OPOXAaTKH, OYEH
muoro. s aTux (akTOpoB BamueHwuMH ABASIOTCSN: TeMHé ar .
Harpesa IPOKATHIBAEMOTO METal/id, pABHOMEPHOCTb TEMNd II opKaTpra
,;;;m&a)ixngoxammaemmx nonoc u up. Hocratouno H8MeHHFl‘)b onnua’

TOPOB, KAK 3TO H3M i | i
CTexé)eHn e bosmepan o ;;I:Hne OTPa3UTCs B TOH MM JPYro#

T HACTPOHKH HYXK

IDEBHILNOR- B 10 MOMCHT, KOTHa Ot savamson HcrolkO
X nuena. Hacrpoiika

AO/MKHA OBIT TAKOBOM, 4TOGH OHA MOIIA OGECHEYUTH BO3MONCH
604bULYI0 ONUMENLHOCTD NOAYHEHUSR 803MONCHO GOsee ﬂeusMeﬂnozg
no pasmepan npoguis. JpyruMu Ca10BaMH, HEOGXOLUMO, YTOGLI, Ha~
CTPOMB CTaH H HAY4B NO/MY4aTb NPOKATHYIO npozxyxumb ¢ TpeGye-
gg:a;;::;%g?:o qugsmepoa, HE IIPUXOAUJOCH yepe3 KOpOoTKOoe ipe{m

3aTh, 4TO CTaH ,PACCTPOHMICA®, YTO MOJAYydYaeTCst npodua

BRIXONSWKHA H3 HOMYCKOB, W HYTO NO3TOMYy Tpeyercs .
Rue HacTpoiiku. He i,  mopne.
crcasamb,p npowoﬁ'oéxodzmo, 4mobs Hacmpolika.cmana Oolaa, max

B 57TOM oTHOWmEHHM XADAKTEDHLIM ABISETCA COOGLICHHE WHK
Aunpudeposa, HMEBIIETO BO3MOXKHOCTL CPABHHTE pa6oTy xByx n .
KaTHHIX 1eXOB, BHINYCKAIOMHKX KaueCTBEHHYIO CTa/b: 313: T ve
TOBCKOrO 33BOJA M OJHOIO H3 3arPDaHMYHBIX 3aBOLOB . ove

B npoxaTHoM mexe NOCJeNHErO B'e HACTH CTaHA H Bes BCIIOMO-
rareJbHas apMaTypa TaK TOYHO M KPENKO NMPHUTHAHE APYT K 1 "
4TO TOCJE TOro, KaK MX YCTAHOBMAM M YKPenuau, He Tpeb efgﬂryé
gi‘;igljleeﬂli;ﬂo: ’f.\«liﬂbl HI/IKQKHéX lIOIIOJlHHTeJIbeIX’ﬂO,l[BepTEZBaHHﬁ

€ . 1I.; HO 4YTOoOhl AOCTHYB :
HAaCTPOHKY CTaHA He XKAaJaewT 3anatuaTbTaﬁggmé)::ynggz?SB’ 23
60JIBI:IJ.Ie, ueM B NPOKATHOM Hexe 3/aTOYCTOBCKOrO 3aBOjA. pes
e HI[SJJIIE NOJIydeHHst NPABULHON HACTPOHKH TaapHEHWIHM  ycJo-
SIETCA NpaBUJIbHAA HAacTpoukKa BAJKOB YHCTOBOrO Kajau6pa:

HO JJs1 TIOYYEHHS TOYHOrO 4YHCTOBOro mnpoduas oOweHb Baxcp ;
4TOOH NMOAYYHJICH TOYHBIH TNPeIYHCTOBON npoduab, T. e H606H0)
JAHUMa TIPABHJIBHAS HACTPOHKA TAKXKE M BAJAKOB npe,;[qu.crc;Bol‘o ig:
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auGpa HAM MPeAYHCTOBOH KJAETH; 3TO B CBOIO OUEPElDb Tpebyet npa-
BUJIBHON HACTPOHKM KJAETH C KaJdubpom, NPEAIECTBYOIUM NDeA-
yHCTOBOMY Kaau6py, ¥ T. A. [Ipyrumn C1osami, A/ TNOaydyeHus
Tounoro npoduis HeoOXOAMMA NPABU/IBHAL, TINATEIbHAA HACTPOHKA
pCex KJaeTell CTaHa.

Hakoseln, OTMETHM, YTO KaXAOMY TPOKAaTHOMY CTaBy B 3aBHCH-
MOCTH OT CTEeNeHH COBEDUICHCTBA €r0 KOHCTPYKHHH, CTENEHH CO-
BEpUICHCTBA H3TOTCBAGHHS €r0 jerafell u mP., COOTBETCTBYET H3Be-
CTHBIH Tpejes TOUHOCTH BHIIYCKAEMOH MM NPOAYKIHH, nepeiiTu Ko-
Topblfi OuUEHb TPYAHO, @ HHOIIA HCBO3MOXHO IaXe NpH camod
uaeanpHoll HacTpoiike crasa. [Ipu crTapelX MPOKATHBIX CTaHAX, KO-
TOpHIX y Hac eme Hemasno, Hanpumep, Ha Vpane, a Takxe M Ha
IOre, Heab3s TpeGOBaTh OT HACTPOHKM CTaHA, yTo6H OHA oGecne-
uyBana TOUHOCTH MPOKaTkH 10, ckaxewm, 0,1 su. OraespHeie wTy-
k¥, KOHEYHO, MOTYT IOJIYd4aThCsl C TAKOH TOYHOCTHIO, HO HOJIYHATH
Ha TaKuX CTAHAX BTy TOUHOCTb y BCEH NPOAYKIHH HEBOSMOXKHO.

p 2. Hapgop sa craHoM

BaxHO He TOJbKO NPABWILHO HACTPOUTE CTAH, HO TaKxe H obec-
[MeYHTh JJIHTENbHOE TMOCTOSHCTBO 3TOH HACTPOMKH. TMocTosHCTBO
e HACTPOHKH CTaHA ONPENEJSETCH HE TOMBLKO TOH TIATENLHOCTHIO,
¢ Kako#l 6bl1a TNPOHM3BEIEHA HACTPOKKA, HO H KAY€CTBOM HAA30Da
BO BpeMs noc/aelyomen paboTh CTaHa. -

B oTHOMmIEHHH HAZ30pa 38 CTAaHOM HEOGXOXMMO OGPaTHTL BHH-

. MaEHe Ha TOCTOSIHHYIO NOJIEPXKKY BCEX 4acTeH KIeTH M BCeH Xie-
TH B IIEJOM B 803MOXMCHO 00.see JHCecmKom CoCimosrRul Ha H3HOC
Kaqu6poB M CMeHy HX, HA CBOEBPEMEHHYIO 3aMeHy cpabaTsiBaio-
muxcsA AeTateii ¥ HaA30p 34 NOMMIHHKAMH.

a) I10ddepaicia NPOUNOCHY YKPENACHUL 6CEL yacmed raemu

[Moakepxka NPOYHOCTH YKPENJIEHHH H CKPEIIEHHS MEX1y Co-
6oii Bcex uacreil kieTH (3a HCKJKOYEHHEM, KOHEYHO, JBHXKYIHXCA
yacret) U TOAAEPKKA TNPOYHOCTH (xecTKOCTH) YKpEenJeHd | BCel
paGoueil KjaeTH B LeJOM HA (GyHAAMEHTe fB/AAETCH HEOOXOMUMHM
ycaAOBHEM A5 JIMTENbHOH COXDAHHOCTH pa3 NpOH3BeJAEHHON HacT-
poiikn ctaHa. Mexay TeM Hepeaxo 6niBaeT, uTO B mpouecce paco-
TH CTaHa Ha 5TH TpeGoBaHusi HE OO6pAWAIT MOJKHOrO BHHMAHHA.
BeJefCTBHE STOTO PA3HOTO POja KPENJeHHs raliikamu, YeKamH, Kiau-
HemIKaMH ocaabesator (railkd OTBMHYHMBAIOTCSH, KAHHBIIIKH H YEKH
[IOCTENeHHO BbI/E3aloT), NepBOHAYAAbHASL NPABHABHOCTL NOJOXECHHSA
netasiell HapylWlaeTcs, Urpa BaJiKOB YBEJAWYHBAETCs, B KJETH TOJIY-
yaoTcs Goablueil MaH MeHblEeH CHJIBI CTYKH H, KaK De3yJabTaT BCETO
5TOTO, TOYHOCTb NPOKATKHM NMOHHKACTCH.

Ouenb BaXHO Takxke, yToOb 06e CTAaHHHH KJ€TH OBUIM NMPOYHO
CKpemnuieHsl [PYT C APYTOM W OJHOBDEMEHHO IPOYHO YKPeIVIeH:l Ha
(QyH1AMEHTHBIX INAUTAX OCHOBAHHUS. Mexay TeM Hepeako 3TO yCJa0-
pHe He cobatonaercd. Hepelko MOxHO Habaogarb, 9TO CTAHHHBE
KJAETH MMEIOT 3aMEeTHHE HA TJ1a3 kOo/1eGaHHs, NOTOMY UYTO ralKu CBf-
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3e#, CKPENJSIOUHX CTAaHHHB BBEPXY, CHJAbHO ocaabau, a HHOTHG

A@Xe COBCEM OTCYTCTBYIOT. PaBHBIM 06pasoM wHHorxa OTCYTCTBYIOT

TpY6sl AJs pacnopa, KOTOPL€ HAZEBAWTCS HA YKa3aHHbE CBH3u
MeXAy craHuHamu. [TOHATHO, YTO B TakoM COCTOAHEE KieTb He
MMEET HHKAKOH MECTKOCTH, M €€ KOJAeGaHusl H COTPSCEeHHS CIOCOG6-
CTBYIOT OC/Iab/JEHHIO YCTAHOBKM DAa3HBIX MEAKHMX geTasell KJETH,
paccTpamBas HaCTPONKY CTaHa. .

Mnoraa cranuubl, 6yayud npouno CKPEN/ICHbH MexAy Cco60li,
HE0CTATOYHO NJIOTHO, HEYCTONYHBO CTONT HA (YHZAMEHTHBIX MAK-
TaX TOJNBKO TMOTOMY, YTO HEAOCTATOYHO TYro 3aTAHYTH TaliKH ¢yH-
AaMeHTHBIX 6oaToB. B Takom cayuae kaets npn pabore cotpsacaercd..
ITO 06GCTOATENBCTBO TAKKE OTPHLATENBLHO OTpaxaercs HA NPOYHO-
CTH_YKDEILICHHS DasHBEIX AeTajlel KJAETH H HA HACTPOiKe BAJKOB.

Jas ycTpaneHus yxasaHHBIX AedeKroB HeOOXOAUMMO BO3MOXHO
Jame, TNO/Ab3YsCh OCTAHUBKAMH MEXAY CMeHAMUu H OCT3HOBK aMH,.
NPOHCXONAIUMH B Te4YeHHE CMEHhl, OCMATPUBATL BCE NETANH KACTH
¥ TOATATHBATL T€ H3 HHX, KOTOpHIE OCAa6.u,

6) Ceoeepemennasn cuena xaiuépos npu usnoce. Hanoe ,Kouycoe“
Or CONPDUKOCHOBEHHUA C ropayuM MeTaJnaoMm IOAY4YaeTca H3HOC
IOBEPXHOCTH BA/IKOB; BA/IKH BhIDAaGaTHIBAIOTCA. Y BAAKOB A9 npoduiap-

Yucmobou , Kowye ™
Kanuop

ggggggcmoﬁw
' Kowye”

Omnrpsimbie yacmy
20706ru u Nodows Bor

Dur. 34. I/Isapc »KOHYCOB®, BHI3bIBACMbI CMEUICHUEM BaJKOB
N0 OCEBOMY HalpaBJeHHIO

HOTO NpOKaTta BhIPAGaThIBAETCA MOBEPXHGCTH KAMUGDOB, a Yy BaJKOB:
AL IPOKATKH JHCTOB~— IIOBEPXHOCTL Gouek. Kpome Toro, y BaJj-
KOB IUi7 TIPOKATKH NPOQHIEH HeCHMMETPHYHOTO CEeYeHHs, KaK, Ha-
HPHMED, K EeNEe3HOLOPOKHBIX HAH PYNHHYHBIX PEALCOB, CpabaTeBa-
I0TCA OT MCTHDAHHS TAK HasbiBaeMble ,KOHYCH® ((ur. 34), Hasmaue-
HHE KOTOPBEIX — NPOTHBOJAEHCTBOBATb B3aHMHOMY NEPEMEICHHIO BAJ-
KOB OT HLEHCTBHS OCEBLIX CHJ, BOSHUKAIUIHX B Pe3YIbTATE Heypas-
HOBCIIHBAHMS DACTHPAMHX CHI B OTKPHITHIX YaCTAX T'OJOBKH I
NOJOMWBL KaaHOPOB.

Besikast Boipa6otka KaquOpOB, He TOBOPS yXKe O ToM, uTo Je-
/48T TMOBEPXHOCTh HX WIEPOXOBATON H HEPOBHOII, YBEJHUHBAET pa3-
MEPHI MX, OTYETO KOJIHYECTBO MeTa/lla, MOCTYNAOLIEro M3 BbIpa-
boTaBwerocs Kaiu6pa, HamNpHMep, M3 NpenYucToBOro Kauanbpa B.
HHCTOBOK, OKA3bIBAETCA H3JIHKIIHE GOABIIMM; 3TO O6CTOATENBCTBO BbI-
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3BIBAeT YBEJAUYEHHE YHCTOBOrO npoduas, T. €. HETOUHOCTH €ro (ouent
yacTo Npu 3TOM NpoduabL mojaydaeTcs C ,3aKaTom“),

MeponpusaTHMHE TPOTHB BPEAHOTO BJAHAHUS BHIPAOOTKH KaiHGPOE
ABJSIOTCS: PETYJHPOBKA TOJOXKEHNA BaJKOB (NOKAa BHPA6OTKA HE-"
3HAYATEAbHAs), CBOEBPEMeHHHIN nepexojJ Ha JAPYrHe 3anacybie Ka--
Au6pHl, €CclH OHM HMMEWTCsd, H, HAKOHEN, CMEHA Ba/JKOB, €CAH 38«
D acHBIX Ka/JlHODOB HET. )

[Npu cpaGatorBaHuM TPYIIMXCA MOBePXHOCTeH ,KOHYCOB“ mnpu
NPOXOXKJAEHHH IITYKH Yepes BaJKH NPOHUCXOJMT NMEPeMellleHHe BaJ-
KOB JAPYT OTHOCHT@JbEO [PYrd B OCEBOM HANPABJEHHH, OTYETO H3-
MEHSAIOTCSI TOPU30HTANBELIE PasMephl OTKPHITHX YacTeHd COOTBETCT-
BYIOLIErO Kaau6pa, a HMEHHO: YBEJHYHBAETCS TOJIMHA MOJOLIBE &
(¢ur. 34) u ymeHbmaeTcs TOJIIMHA TFOJOBKM @ (PACMHpAOmas cuia
B moxowse GoJbile, 4YeM B roaopke). [loayuusimmascs u3 npeayu-

u

" ¢TOBOro Kanu6pa WTyKa C TAKUMU H3SMEHEHHSAMH OTAEJbHHIX YacTed

ee mpoduas, 6yAyuH 3aJaHa B UMCTOBOH Ka/aHOp, 1aeT ,HENOMHYIO®
rOvIOBKY, BCJAEACTBHE YEro BHICOTA peabCa NOJAy4aeTcss Hexpocra-
TOYHOH.

MeponpusiTHeM NPOTHB H3HOCA ,KOHYCOB® SIBASETCS HENpEPHB-
HOe u O0uJAbHOE CMasHBaHHE HX TPYIHXCA noBepxHocreil. Ha arto
He Bcerga o6pamarmT JOJKHOE BEHMAHHE, H NOBBHIILEHHBIH IPOLEHT
BHIXOZla BTODHIX COPTOB K. JI. PeJAbCOB MOXET HHOTJa NPOHCXOJHUTH
OT 3TOH CPaBHHTeJbHO He3HAYUTENbHOM mnpHuMHbl. [lepuomuueckas
cMa3Ka ,KOHYCOB“ JaeT HeYyJAOBACTBOPUTENbHHE pPe3y/bTaTh; ro-
(asgo JAy4IIKHH Pe3yabTaT NOAYYAeTCs NPH NPUMEHEHHH CheuHab-
HbIX KOPOGOK, HANOJAHEHHHX CMa3KO# COOTBeTCTBYIOIEH KOHCH-
CTEHIHH, NMOCTOSIHHO TPHJIETAIOUIMX K HOBEPXHOCTH ,kKoHycoB“. Eme
JAydqillHe pe3y/ibTaThl JaeT aBTOMAaTHYECKM AeHCTBYOMAsi HelpephB-
Hafd cMaska ,koHycoB“. IlpumeHenne Takoro cmoco6a CMmasku Ha
Kysueukom saBoge um. Cranuna, mo csufereanCtBy B. I'ypenkosa,
YMEHBUINB H3HOC ,KOHYCOB®, NPHBEJO K YMEHbLIEHHIO O6paka Ke-
JEe3HOJOPOKHKEX PeNbCcoB 1o npoduao [29].

8) C60e6PEMENHAR CHEHA CPACAMBLEAIOWUILCH Demaneti

K takum geransaM OTHOCATCS, HANpuUMep, NOAWUIHHUKYK H BBOJ-
Hele NPoBOAKH. EcCaM MX CBOEBPEMEHHO HEe MEHsTb H B Te4YeHHE
HEKOTOPOro BPeMEHHM DaboTaTb HA CPAGOTABIIMXCH MOMIUUITHHKAX
WM BBOIHBIX MPOBOJXKAX, TO B TEUEHHE COOTBETCTBYIOIETO BPEMEHH
npoduib NPOAYKHUH OyHeT moayuartbCsi B TOH Wau Ipyroit creneHn
HEenpaBHABHEIM, 4 CJAeLO0BaTeNbHO, H HeTOUYHHIM. OTMETHM B 3TOM
OTHOLIEHHH POJIb BBOAHBIX (mepexuux) npoBoaok (nponyckos). Ilpu
NPOKATKE KPYIABX NpodHIel BBOIHBE NPOBOAKH TNepe] YHCTOBBIMHU
Kkaau6paMy Ha NOCJAeJHEH KJETH JOKHbl HUMETh BbIEMKY NPaBHJb-
HO# oBaabHOH (OPMBI, YTO o6ecrequBaeT NPaBUILHBIA BBOA HITYKH
B kaau6p W IPABHJABLHOCTH OGKAaTUs ee B Kanubpe. DTH NPOBOIKH
B Hayaje CMEHLI MOTYT HMeTh NMPABHJABHYIO BHIEMKY, HO JNOCTATOYHO
B TeyeHHe CMEHBl NPONYCTUTh Y€PE3 HHUX HECKOJbKO UITYK CO 3Ha-
YUTEeJBHO MOHHXEHHOH NouyemMy-iM60 TEeMNepaTypoH, KAaK CTEeHKH
NPOBOAOK MOTYT HAcTOABKO cTepeThcs (dur. 35), uTO MpaBUIBHOCTD
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;Bg.l:(l) BKbxeMKH YHHUTOXHUTCA, B Pe3y/bTare uero (ecam HE CMEHUTH
1—Ip AKH H1 HOBHIE) npodurb OyldeT moayyaThcs HEenpaBUAbHBIM,

TO Kacaertcs NOJIIHIIHUKOB, TO HEOﬁXOILHMOCTb MEHATH CpﬂﬁOTaB-
WHeCa He TpeéyeT 0COOBIX MOACHEHuI.

“

%) Badsop ail wedrkamil i ROMMUNHUKAMU 6ANK0E U CHASKE UL

[Ip#k HeyJdOBJAETBOPHTEJBLHOM HAJ30pe 34 niediKamu M TMOAWIHKI-
HUKAMH BAJKOB NPOMCXOAHT HEHOPMAJNbHO OhICTpOe cpabaThHBaHHE
NOMUKMINHKOB U HaXe 1O0pua HieeK BaJKOB, YTO BhI3LIBAET H3MeE-
HeHMe pAaCCTOSHHS MeXAy BaJKaMH, a 3TO 0O6CTOSTeAbCTBO OTPa-
aeTCs HA TOYHOCTH Pa3MepOB NPOKAaTHOH mpoAykiuud. Kpome Toro
IpH 9TOM IMPOHMCXOANT 3HAYATENBHBIH Pa3sOrpes NONWMHIHHKOB H
meex BaJKOB, 4TO TaKXKe OTPaxXaeTCss Ha TOYHOCTH Da3MepoB MHpO-
duasi.

Hepexxo 3TOoT HaA30p OBIBAET HACTOJBKO HEYZOB/JETBODHTE/E-
HHIM, YTO IIEAKH BaJKOB OKAa3bIBAIOTCH COBEPIIEHHO HCIODUEHHBIMH,

Mo

P et

&bur. 35. CpabatsiBanne (MCTHPaHUE)
NOBEPXHOCTH BBOAHBIX TMPOBONOK
(nponyckoB), BHI3BIBAlOWIEE MOAyue-
HUe HempaBuibHOTO npoduas (OpH
NpoKaTKe KPYyIioro)

Pur. 36, McnopueHHas (,3anpan-
Hasa“) melika MPOKATHOTO Bajlka
BCJIEACTBHE HEYAOBAETBOPHTEN b~
HOr0 HaA30pa 3a AOAIIHINHUKAMU

,3anpagesivi® (pur. 36). Kamaas taxas ucHOpueHHas meiika CBH-
JETeALCTBYET O TOM, YTO B IEPHOJ MOPYH €e CTaH BHNYCKaJ HEY0B-
JIeTBOPHTEABHYI0 NMPORAYKIHIO. Mexny tem HepeaKo BaJKH C TaKH-
MH 1IefiKkaMH TPOJAOJIKAIOT JeXaTh B lLieXe, KaK ,3anacHsle’.
Oco6eHHO JErKO MOpPTATCH INEAKH npH GPOH30BEIX H BoOOWE
METANIHYECKAX MOMIHIHUKAX CKOoAbXeHus. ONHaKo, M IPH TEKCTO-
JIUTOBLIX TIOAIIMIHHKAX HEJOCTATOYHLIH HAA30pD MPHUBOAHUT K OYEHDb
neuanpHbIM pe3yabraram. O6 3TOM CBHAETENLCTBYIOT CayYaH cpabarb-
BaHMsi TEKCTOMMTAa B HAaGOPHBIX MONIIANMHHKAX N0 ,TAKOH CTENeHH,
4TO IIefiKM BAJKOB HAUMHAIOT 3aA€BATh O METANJHYeCKHE KacCCeThl
(kOpOo6KH) STHX NMOAUIMNHAAKOB M BC/AEJCTBHE 3TOrO MOPTATC.
OCHOBHBIMH MepaMu NDENyNpPeXKJeHHs TMOPYH IIEeeK BAaNKOB H
NOMHNHAUKOB ABJAAETCS NMOABOJ Ha HHX JOCTATOYHOrO KOJMHYECTBA
06POKAUECTBEHHON CMa3K4, & TaKxke W BOJH H, Kpome TOro, mpa-
BUJILHOCTL IIOJIOMEHHS IIE€EeK BAJKOB B MOJMMNHMKAX H NOAIUHIHU-
KoB B ToAymKax. [Ipy TeKCTONMTOBLIX MOAIIMIHHKAX, MOYTH He
TpeGyoIHEX 0COGOlH CMasKkH, MOABON BOXH AOKEH ObITb ocobenno
O6MABHLIH, NpUYeM BOLA XO/KHA OHITH UHCTAS (a1 yero ee HYXHO
nponyckatb yepes QuabTP) H NOAABATHCA MOA GOJIBIINM JABJICHHEM.
Bo Bcex ciayyasx .HYXKHO CJeJAHTb, YTOOBl IUEKH BA/IKOB 6511 He
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CAMIIKOM €360 32)aThl B NMOALIANHHKAX, HHAYE MM me#ikn OyAyT
rpeThCs HAH BajakuH OynyT ,60ATaThCA® B NOJIIHIHAKAX L.

Crenedb COBEpUIEHCTBA CMa3bIBAHMA MOALIMIHHKOB IIPOKATHBEIX
BAJIKOB TaKXKe OKa3LIBAaeT BAMSHHE HAa TOYHOCTb NPOKaTKu. Krpaer
pOJb H KAyeCTBO CAMOH CMasky H cnoco6 cmaswsiBanud. [Ipu xopo-
el cMa3Ke MOAINMIIBUKOB M IIeeK MEHbLIE€ H3HANIMBAIOTCA NOAIIMI-
HUKH BAJKOB W CaMble IHeHKH BaAKOB, CJEJ0OBATENBHO, peXe Hapye
[maeTcs HaCTPOHKA BAJKOB H Pexe NPHXOAHTCHA PEryJupoOBaTH pac-

'CTOAHHE MEXAYy HHMH. B 10 Xke BpeMsi DaBHOMEpHOE CMAa3bIBaHKE

MOMILMIHUKOB ¥ 1€eK CrnocobcTByeT MOJAAEPKAHUIO TEMIEpATY| Bl
¥X HA OJMHAKOBOM YPOBHe, uTO B CBOI0 OYepeAb CnocoGCTBYET
NOAAEPXKAHHIO TOCTOSHHOM Temmepatyphl GOueK BajqKOB M TeM ca-
MbIM TIOCTOSIHCTBY pa3MepoB auamerpa 6ouek BaaxoB. llsmerennud
Auamerpa 60ouYeK BA/IKOB, BbI3BIBAEMBIE KO/EOAHHAMM TEMIEPATYDHI
Gouek, OTPAXKAIOTCA Ha TOJLIHHE NPOKATHIBAEMBIX npoguaei.

Uto KacaeTcsd KayeCcTBa CMa3Kh B OTHOLIEHWH BJHSIHHSL €€ HA
M3HOC MOMIIHMHKKOB, TO OCOGEHHOE 3HAUEHHE TOT BONMPOC MPHOG-
peTaeT B Cayuyae paGOTH BaIKOB, & C/I€OBATEJNbHO, H NOIIBIHA-
KOB 10J 6GOJbIIMMY - [ABJIEHHAMH, KaK 3TO MMEeT MeCTO, HAMpUMED,
y POJIHKOBHIX MOIWHIHHKOB HENPEPHIBHOTO TOHKOJMHCTOBOrO CTdHa

- ,,3anopoxcraan®, mymensoro B 1938 r. B Takux ciyuasnx Tpebyercs,

yTo6Bl CMA304HHEIH MaTepuas, 006pasyda TOHKYIO IVIEHKY MEexAy no-
BEPXHOCTBIO POJIMKA H KOJbLA MONNIHNNHKAE, OBl CHOCOOEH BBLAEP-
KHBaTh GOJBLIOE jaBileHue Ges paspmBa 3710l muenku |30

Kpome xauecTBa CMa3kl HMEET 3HAUeHHE H crnoco6 cmaskH noa-
munENKOB M meek. OOHYHBIH CNOCO6 CMa3KH NOJHIMIEHKOB K
meex, TPHMEHSIOWMHACA NpH noZwunEuKaX CKOJbXEeHusd, HHINBH-
AyaAbHHR AJAS KaXJAOTO MNOJIIMNHHKA H 3akJo4anuiica B nepuo-
JAMYECKOM HAKAAAbIBAHMU WIH AOCABACHMH HA IIEHKH ¥ NOANIHMAHH-
KH TOro MM JAPYroro poja CMaso4HbX MaTepHa/OB, s TOYHOIM
NPOKATKH HABJAAETCH HEYJLOBJETBOPHTE/IbHLIM. B mepsBhie MOMEHTHI
[oc/e 3aKJAanK{ MAM KOOGABJEHHS Ha II€HKW H TOJIUMIHKKA CMa304q-
HBIX MaTepnajaoB CMasbiBAHHE TPyLIHXCH OBEPXHOCTEH MPOUCXOAUT
Jyume, 4eM B mocaexylomuii nepuon. Kpome Toro, kadecrso cma-
3LIBAHHSL B OUeHb 3HAUMTEJbHOH CTENEHH 3dBUCHT OT BHUMAHMs 00-
cayKHBaOIIEro nepconana. Haxosenl, cmaska 1no aTOMy crnocoby,
He Gyayds NPUHYANTENbHOH, BOOOWE HEAOCTATOUHO XOPOUIO obec-
eyuBaeT AOCTATOMHOE CMA3blBAHHE TPYIIHXCS NOBEPXHOCTEH. B
pesy/ibTaTe TOr0 HPH OGBIYHOM CMOCOOe CMA3KM HMBHOC jitedibiibitiy
HHKOB TOJYYaeTcsi MHTEHCHUBHBIM, YTO OTPAKAETCH HA TOUHOCTH IPO-
KaTKHU.

3HauuTeAbHBIE IIPEHMYLIECTBA B CMbIC/I€ YMEHbIICHUA usnoca

 JOAIUIHIIHHKOB ¢ RBBEITEKAWOIMMH OTCIOnA NOCJASJACTBHAMH HMEET

s

LleHTpa/H30BaHHasi CMa3ka MOA HAaBJeHHEM, TP KOTOPOH OT onHOH
CMa30uHOH UEHTPaTbHOM YCTAHOBKH CMa3biBAOTCS BCE MOAUIANHHKH
NAHHOTO CTAHA, K4K 3TO B NOCJeAHee BpeMsi NPHMEHAETCS B CIIA
AJs PA3HOTO POJa CTAHOB (BK/lOuYas G/IIOMHHIH, OGXHMHBIE CTaHbi,

1 O pauMOHAaJIbHOM HAA30pPEe H YXOLE 32 YIOJAHIHNHHKAMH H weiixaMy BaJlKOB
XOBOJIBHO MHOFO CKa3amo B CraTbe aBropa: ,OO0 yuyullleHMH YLI0Buil SKCHI03Ta-
nHu BaakoB (58).
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aucronpoxaruele u Ap.). ¥ wac B Comwse takas cmaska nMeerTcs
HalpuMep, Ha TOHKQJIUCTOBOM HENPEPLIBHOM CTaHe 3anopoxcrana
O BJHSIHHM LEHTPANH3OBAHHOMN CMA3KH O AABJACHAEM HA yMeHbme:
HHE HSHOCA TOXIIMIHUKOB MOXHO CYIHTb O HHMKECJAeAYIOmHUM Hudb-
PaM, OTHOCAUIUMCA K OXHOH Takoit ycramoeke B CHIA ¢upme Key-
;t:;eéfbnkation Company (,HEBMO-31eKTPO-ycTanoBKa*). Mo HP)I:I-
e 1/16;1 ;OTOJIA/S CgCTCe;dTinH .CMTaaSl:((I;lﬁ n;;xaoqcn NOAUWHIHAKOB COCTABJISA
; TeJABHHH H3HOC TpeboBan
€XEJHEeBHOM Deryi1upoBKH BaakoB. [Ipu BBeNeHHH aBTOMATHUECKOM
CMA3KH mOC/Ae HENENbHOH DPaboTH CTama TpeGoBanach, peryaHpoBKa
TOMIBKO HA '[i;, 4YTO CBHJIETEJBCTBYeT 06 YMEeHbIIEHUH Bennpqm{m
u3HOCa B CceMmb pa3 [30]1. 5
MMonaruo, uto B nocaegnem Cryuae TpebyeTcs 3HauuTedbHO Goee

pelkass pery/aHpoBKa BaJKOB, UYTO CH
, ocob6eTBYeT -
HOCTH NPOKATKH. YEr ypeqmiemmo ton

IV. Bamanuwe ma TowHoeTH pPa3sMepoB TeMumeparypsl
IPOKATHIBAEMOTO0 MEeTANIa

Hapsany ¢ xauectBowm 060pyI0BaHKA, HA KOTOPOM NpPOM3BOIHTCH
gpoxama, H Ka4eCTBOM HACTPOHKH 3TOr0 060pyAOBaHus (HACTPOHKH
H;ang), BaXHeHIUM (daKTOpOM, OKA3bIBAIOIUM T'POMAJHOE B/IHsHHE

TOYHOCTH Pa3MepPOB MOJyYaeMOH CO CTaHA MPOAYKIHM, SBJAKETCS

ManpHO#). O cTemenu B/HSHAA H3MeHEHHs TeMIepaTypsl Ha YyIIH-
peHHE MOXHO CYXHTh 1o 3auMcrpoBanHOi y E. 3ubeas dur. 37,
NOKA3HIBAOMENH H3MEHEHHe IPHHE OBaja NpU NMOHMXKEHHH TeMme-
parypst [31].

Kax BugHo wu3 3rtoil (Gurypbl, pasHHLA B BEJHUHHE YLIHPEHHA
IIPH PasHBIX TeMIepaTypax Merajua AOBOJIBHO 3HAUMTE/BHAS.

Bo-BTODBIX, BJMsIHHE HEDABHOMEPHOTO Ha-
.TpeBa CKA3bIBAETCA B TOM, YTO MeTaml C o
PasHOH TeMmMnepaTypol OKa3uBaeT PA3HOE CO- © 1213
npoTusaenne Jdedopmanuu 0OKaTHH, YeM
ofycaoBaMBaeTcsl pasHas BeJHYHHA WIPHL
BankoB (CM. BBIIE) ¥, KaK CJAEACTBHE 3TOrO,
passast ToJLIMHA NPOQU/sL 10 BEPTHKAILHO- O o73°
My HaOpas/i€HHIO, YTO, KOHEUHO, CKA3bIBACTCH
u Ha pa3Mepax npodmas 1no APyruM Hampa-
BJACHHAM.
[TousiTHO, uTO €CAH pAa3HOe YUIMPEeHHe
WM pasHas BHCOTA NMpodu/s noaydaioTes B O o7’
xaaubpe, TO 9T0 OOCTOATEABCTBO COOTBET-
‘ cTBywIHM 06pasoM OTPANKAETCST M HA Pas-

IpPeAYHCTOBOM MM B OJjuKaiiieM K Hemy

MEepax YuCTOBOTO NPOQu/s. o
M. Py mnpuBOZHT CleAYIOMHE BEJIHUHHEL o &t -

pasHuubl B TOMMMHE mepeanero (6oxee ro-

psiuero) u 3ansero (6osee XOMOLHOTO} KOH- @pyr, 37. Pasnnunoe yIIupente

@OB WITYK PA3AUYHBIX npO(bPIJleﬂ NPpH PA3HHIE B OBanbHOM xanubpe B 3aBH-

TeMnepaTyp KOHNOB 0k0J0 100° ¥ mpy cpas- CUMOCTH OT HSMEHEHUST TCMAS-

TEeMIepaTypa NpOKaTHBAEMOTrO MeTal/a.

Kak 6b1 coBepmenno mu 6u10 0B6opyxcBamue, ma KOTOPOM TIPO-
M3BOAHTCS NPOKaTKa, KAK Obl TINATEJBHO HM HACTPAUBANH CTAH, HO
€C/IH Harpes Merasna He GyAeT yHAOB/JETBOPHTENBHBIM, TO TOMHOCTSE

IPOKATHON NPOAyKuMH OyAeT NOJAYYaTbCH NOHHKEHHOH.
pa31\{IIeJ;)HOB‘;O?;IMOOxl:HOCTH YAOBJIETBOPUTEIbHON (B CMBIC/IE TOYHOCTH
pasuer Temnepa aTKH OT Harpesa Mertaana TpeGyercs, BO-TEPBhHIX,
arocH patypa IpOKRATHIBAEMBIX MITYK OBIIA BO3MOXHO PaBHO-
MS KdK B NONEPEUHOM CeYEHHH KAXKIOH ITYKH, TaK H 1O
THB};eezM:&, BO-BTOPHIX, 4TOGHl TeMIepaTypsl PasHHX MTYK, NPOKa-
ruipa Memﬂapyr 38 JIPYTOM, TOXe Gbl1M BO3MOMKHO GO/Ee OXMHAKO-
y coboii. Kpome Toro meaaresibHO, 4TOGH TemIueparypa
TIPOKATHIBAEMOTO MeTal1a OBlIa A0CTATOYHO BHICOKOH.

1. Bangnne HepaBHOMepHO HIM HeI0CTATOUHO BEICOKOL
TeMOEPATYPH HATPEBA METAJAL

Orpunarensn
.IIBOHKIEMuoﬁgasoﬁ.e BJHSIHME HEDABHOMEPHOro Harpera INpOSBAAETCSH
Bo-nepssix, meraan ¢ pasHoi TEMIEPATYPOH B pasHLIX MeCTax
gﬁ};f?(ﬁnlfaeg‘ﬁ x(; éIJTyKI/I HJIM C HEOJHWHAKOBOH TEMIEPATyPOH pasHbIX
it d? pasHoe ymupesue H, BOOOu[e, [0 PAa3HOMY 3aMOJHSET
P, ueM 00yc/0BIHBAETCS, KAK H3BECTHO, HJH NOSIBACHHE 3a-
g;:ﬂ;}:s (1pu TeMmepaType HHKE HOPMAJAbHOH), HJIH Ke HEBbIIOJHE-
X MMM ApYruX MecT kaauOpoB (mpu TemmnepaTybe Bbimie HOp-

1 '
peHm.ﬂlguBonﬂmuu STH LU(QPbH aBTOP HE YKa3blBaeT HAHMEHOBAHWS EAHHHI[ M3ME-
; MOXHO NpEnnonararb, YTO MPHUBEAEHHBIE HU@PLI G603HAYAOT AIOHMbI.
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HHTeAbHO HeGOJbIIOH JJMHE TOJ0C, Ipoka- PATYPH MeT;'e“rJ,‘;) (no R. Hop-
TAHHBIX HA CTAHAX CO CTAHHHAMHM OTKPHITOrO
THna OOBIYHON KOHCTPYKIIHH:

Ha oBanax Ajs Kpyrioro@ 5 mum .
Ha KPYrIoM (325 mm . .« « « . .

v v o 200 0,3—0,5
. » 0,406 xn

e v s e
. .

« . e s s e

(N0 BEPTHKAIBHOMY LHAMETPY)

na moroce 40 X 6 ma TMOCAE UHCTOBOTO MepexoAa . . 1o 0,3—0,5 ia?
wa meeanepe 140X 60 X 55 mx (npu aaune 25 #) . . . . 1O 0,5 um
na mseanepe 220X 70 X 9 am (upu nuune 40 4) . . . . 1O 1,0 wma [2].

[IpuBesennsie nudpH, KaK BHAUM, OTHOCATCS K CPABHHTEJLHO
pynubiM npoduasM. O BeanUHMHE H3MEHEHHs! TOJIIHMHEL npoduas B
3aBHCHMOCTH OT W3MEHEHHS TEMNepaTtypsl NPH NPOKATKE MEJIKHX
npo¢uaeit (xpyraoro J6—12 Mi) MOKHO KOCBEHHDLIM 06pasom Ccy-
AHTb HA OCHOBaHmd xmarpamm na ¢ur. 38, 39 u 40, TMPUBOXHMBIX
A. Noll'em [32]. Xors. guarpammsl Ha ¢ur. 39 u 40 mokasmBawoT
uamenenue (npHpamlense) BHICOTH NPoQuas B 3aBHCUMOCTH OT yBe-
JHYenHsi NIAHE MOTKOB, HO YBeJWYeHHE JJIHHBL MOTKOB BbI3bIBAE€T
5TO M3MEHEHHE BHICOTH NpoduJis He camo Mo cebe, a TeéM, HTO C
yBeJqMYEHHEM NJIHHB MOTKOB TEMIEPaTypa MX KOHLOB BCE Goabue

1 Ecan 3aKaHUMBaTh IPOKATKY B IPEJUMCTOBOM IPOXOAE, TO Pa3SHOCTb TONIUHIIBI
uepenko jgocruraer 1,0 .
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" .
noggfxb;lafxe NOHIXKACTCHA; O TOM XKe, B KaKOH CTENeHH MPOUCXOLHT
TEMNEPATYPH 110 MEPE YBEJIHUYEHHUS NJHHLI MOTKOB MeJi-

00— g;dx KPyrablx npodusaeit, MoxHO
h . AUTh TIO quarpamme Ha ur.38.
& o—Ind M. Py, OCHOBbIBaﬂ(?b Ha
< 800 ONBbITHBIX MAHHBIX, CJeXYIOILH-

& 700 S MH  nudpamu
Y [ p XapaKTepusyer
A B/IMsHUE H3MEHEHHs TeMIepary-
A pbl IPOKATBIBAEMOTO METasaaa
L0 Ha €ro pasMepsl B KOHEYHOM
53 % sufe. Eciu naa o6uuosennon
peBepcuBHOM KiaeTu ) 650 e

0 W 200 300 400 500 600 700

OTKPHTOFO THIA ur. 18
Honra mombka 6 » (¢ur. 18) npn

JaBJe€HMHN Ha BaJKd B 120 m,
COOTBETCTBYIOIEM HATPEBY NIPO-
KaTelBaeMoro Metanasna B 1164° C,
Urpa BaJ/IKOB, BKJIIOYast KX M3rub,
noayvaeTcs pasaoi 0,75 mux,
= . TO TPH NafleHHH TeM-

Pyr. 38. TMoumkeHue TeMNEpaTypsl KOHIA
MOTKa DPOBOJNOKH B 3aBUCHMOCTH OT YBe-
JuuyeHus IIHHBL MoTtka (A. Noll)

YR

5 1

5 ) ! nepaTvpel

g g5 I 1280 YPHI MeTa/Ta HA

g % (IlO 1040 ) Ta Xe

YL {6t | urpa  Gyxer. papHa

3 1,5 mm. Taxum oGpa-

3

Qs""ggp! 30M 6e3 BCAKOrO H3-

< | KM CTaHa yKasaH

< o7 y HOEe
U 20 40 60 80 1m0 120 H40 760 160 260 220 a4 252 MBMEHEHUe TeMuepa-

SuHa
Lruma 6 m TYPHl METajJa BbI3H-

@ur. 39. llpupamenue BHCOTH YHCTOBOrO OBaia fas BAET WU3MEHEHHE TOJ-
xpyraoro auamerpa ot 6 10 12 wu (A. Noll) wuEs  npoduas Ha

BECbMA OUYTHUTEND-
T 7 ry1o Beauunny B 0,75 s (1,5 ——0,7%( mm)[2].
i , M. Py cuutaer, yro npu npoxkaTke me-
77 KaK B TOJIbKO YTO NPHBELEHHOM TPHMEpE
/I, HO B KJETH, HMeIIleli MHHUMAIBHYIO urpm;

2] OH npeproxun) (cm. dur. 17), urpa pan-
KOB MEHeTCsl CIeNyIomHuM 06pasoM: mpu

Talna ¢ TOH K€ DasHHUEH TeMmmeparyp,
005
] | ! BANKOB (T. €. TOM KOHCTPYKIHH, KOTOPYIO

e Bolcomiol 6 MM HE kas-
Ooie 200m Enurior DOAOCH

03
TeMmnepartype noJsoch B 1160° om
_ ] a noay-
$ W uaercst pasnodi 0,15 #x, a npu nonu}xﬁé—
§ 7  Huu Temneparyprt 10 1040°—0,3 um, 7. e.
S, B TaKOH! KJeTH TOJIIHHA NPOKATHBAEMBIX

6 7 8 9 0 # 2 WMTYK M
/ & eHs |
Ianmp vartos o 5 lg_o en ercd Bcero ayms Ha 0,3—
G 10=9, s (Buecto 0,75 ma),
Cal Tpe %
Pur. 40. Ipupamenne Bbi- KATKH H Ty Sege il gl
COTHl UHCTOBOTO OBaja Ha €CKOJLKUX TIOJIOC, H3 KOTOPBIX
kaxasie 100 » nas kpyraoro KaX<iasi MMeeT paBHOMEDHMYIO TeMIeparty-
AuaMeTpa XTI? 10 12 um PY, HO OTIHUAIMYIOCS NO KAKOH-1HO0
(A. Noll) NpHYHHE OT TeMMepaTypnl EPYTHX IMOJOC
72 A

(manmpuMep, TpH NepepbBaX B BHLAA

ye WTYK W3 Neyd), TO, KOHEYHO

B mpeienax IJWHb KauJO# H3 TAKHX MOJI0C PasMepbl MOTYT GHTD
ONMHAKOBHIE, DA3HHMLA Xe MOAYYaeTCsk TOALKO MpH CPABREHMH Pas-

MEpPOB pPasHBIX MITYK.

Hakonell, A4 MoJy4eHHs 6OJbIION TOUYHOCTH DA3MEDPOB Heobx0-
JUMBIM yCJlOBI/IEM ABRJASETCS JOCTATOYHO BHICOKHH Harpes. 3to yCJlO‘

BHE BBI3BAHO TeM, UTO MDA IMOHHXKE

HHOH TeMieparype NPOKaThBae-

. MOTO MeTa/Ja BCE YaCTH CTaHA HCHBHTHIBAIOT MOBBIICHHOE Hamps-
JEeHHe MO CPAaBHEHWIO C NMPOKATKOH MeTawia TNpH HOPMAJBHON BHI-
cokoli Temmeparype. [losToMy BCsKas HEOJXHOPOAHOCTL TPOKATEL-

BaeMoro wmertaJnana, nopuMaemas B

NIAPOKOM CMBICJAE cJaoBa, T. €.

HEeOHOPOAHOCTD QJHBHQECKOI‘O CTpOGHI/IH,XHMI/ILlECKOI‘O aHaJau3a, He-
paBHOMEDPHOCTD Harpesa u 1p., poi3piBaeT 6GoJsee 3HAYHTEABHBIE KO-

AeGauus pasMepos NPOQHIIAL
[TosTomy BCeria XejaTeabHO H
MeTass [0 BHICOKOH TEMIEepaTyphi;

arpesarh TMOJ/IEKAIUE NPOKATKE:
UCKJ/IIOYEHHS COCTABAAIOT Te CIy-

yau (mpu NPOKATKe CHelHaIbHbBIX crtasaeil), xkorma s Harpepa Me-
TAANA YKA3HBAKTCA OMpeJe/eHHble TeMIeparTypHble npeseJnl, BHXO-
JUTh W3 KOTOPHIX HEJb3sl M3-33 BO3MOXHOCTH YXYNUICHHS ¢dusuxo-
MEXAHHUECKHX H APYrHX CBOHCTB noayuaeMon npoayKUuUH.

2. Hpaymnabl, 06ycIOBINBANINE HOPABHOMOPHOCTH TeMIepaTypH
NPOKATHEAGNOL0 METAJLIa

[1puunHsl, BCAEACTBHE KOTOPHIX IPOKATHIBAEMBIH METaMn MOMET
UMeTh HEOJHHAKOBYW TeMMepatypy Kaxk B IOMEPEuHOM CEYEeHHUH,

TaKk ¥ TO JAJuHe, a TaKXKe npud

HHBI, 0O KOTOPHIM TeMIeparypa

OXHOM MITYKH OTJHYAETCH OT TeMIepaTyphl APYTroii, LOBOJBHO PA3HO-

o6pasHsl.

HepaBHoMepHas H HEOLMHAKOBAsd TeMmneparypa IPOKATHIBAEMbIX
IITYK MOXET SBUTbCA CJACACTBHEM HEYI0BJAETBOPHTEIBHOCTH TIPO-
" jlccca HATpeBa MeTalaa B HArpeBaTeJbHbLIX yCTPORCTBAX, & TAKKE

Bhi3BaHa YCJAOBHAMU OXJMAXKACHUS

MeTaJJda BO BpeMs Iponecca mpo-

xaTkH. Kpome TOr0 MOTYT ObITb CaAyuyaiHble MPUUAHDL crnoco6-
CTBYIOIIME HEPABHOMEPHOMY OXJAXIEHHIO MTYKH BO BpeMs NSPUOJA:

NIPOKATKH.

a) ITpununsl, 06YCA06UBTEMbLE HECOCEPULEHCNEOM NPOYECCA
© Hapesa MeMmaaid

ITogpoGHoe pacCMOTPEHHE ITH
HBIX KypCaX HArpeBaTeNbHBIX yCTP

X TPUYMH U3/1araeTcst B Creuualb-
OHCTB MPOKATHAEIX UEXOB; NMOSTOMY

31eCh OPPAaHHYHMCS TOJBKO HANOMHHAHHEM rAaBHEHIINX W3 HHUX.
K npuuMHaM 5TOro NPOHCXOMACHHT OTHOCHTCAH: HECOBEPILEHCTBO
KOHCTPYKIHH HarpeBaTe/JbHbLIX yCTpPOCTB NPOKATHOTO lexa, CJHLI-

koM GoJapliasg GBICTPOTA HArpesad,

HEeAOCTATOYHOE BpeMs BbIAE pHKHR

MeTraaJdaa nepen BbiZayel, HENPABUJIbLHAA peryaupoBka mpouecca

ropeHHs, HETOAXOAAWHE Pa3MEDEI
TBOPUTEAbHAA KAHTOBKA MeTasna

HATPEBACMOTO METAJd, HeYH0BAe-
B meuax u ap. Cropa xe OTHO-

cUTCH HepaBHOMeprlﬁ TeMn BBHAAYU CJIHTKOB HJIH 3aroTOBKH H3

neyei.
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0) Ipununvt, 6vI3616AEeMBIE YCAOCUAMU oxnaxncdenua memasia
80 6PEMIA NPOYECCA NPOKAMEU

Ecau Merani, BeIHYTHH M3 HarpeBaTeNsHOR NMeud wiu Harpesa-
“TEJLHBIX KOJOAUEB, Gbli HATPET Jaxe ab6COMIOTHO PABHOMEDHO, TO
B NPOUECCe NPOKATKH NPH OOGBIYHO NPOUCXONAEM OXJIANICHHH
MeTaJ/la 5Ta paBHOMEDHOCTb HArPEBAa B TOH MJAM JApyro#l crenenu
HApymaercst (ecim He OYAYT INPHHATHL HEKOTOPHIE CHEHHAIbHbLIE
MEpEI, 0 KOTOpbIX OYyAer ckasamo manemie). [Tpuunn HepaBHOMEPHOTo
OXJAKJEHHUSA WTYKH HECKOABbKO.

[lepBoi#t NPHYHHOM sABASIETCA TO, YTO 3aAHUH KOHeI| TYKH Hpo-
XOIAT KACTH MPOKATHOTQ- CTAHA, B YACTHOCTH YHCTOBYI) K/eThb, He
B OIHO M TO X€, 4 B PA3HOE BpeMsi.

Bropas mpuunia — T0, 4TO BXOAAmMIE B BaJKH KOHEN B Teuenx
BPEMEHH TPOXOXIEHUS Yepe3 BaJKH (B TEUEHHE KAKTOrO npoxo/a)
"OX/IQXKAAETCst HECKOBKO GO/blle CPEduHBl (M 3aLHETO KOHIA), Tak
KaKk OH II€PBBIM COTPHKACACTCSH C HECKONbKO OXJAMMBIIMMUCSH B Te-
UCHHE NIAYSBl BANKAMH; CE€PEAMHA Xe WTYKH (4 APYroi KOHeIl) mpu-
XOIHT B COTPUKOCHOBEHHE C BA/JKOM, Pa3OTPEBIIAMCSA OT NPOXOKIe-
HUA nepejHero kowua. IIpu npokartke mMTYKH BCe Bpems OLHHM KOH-
LOM BHEPE] YKa3aHHOe OO6CTOATENABLCTBO CHOCOGCTBYET pasuune
TEMIIEPATYD NMEPEAHEro u 3aJHEro KOHIOB.

Hakonen, mepaBHOMepHOCTD OXMaXAEHUS IMTYKH [0 AJTHHE TIPOHUC-
XOJHT €€ MOTOMY, 'YTO BOOOILIE KOHIHI IITYKH OX/IAXKAA0TCH CUb-
HEE CpeluHs, YTO OCOGEHHO NPOABISETCY B Hayaje TIPOKATKH,
KOTZd WITYKa KOPOTKAs.

[onyunsmascs npu srom mexoropas pasHHUa TeMneparyp KOH-

UOB H CEPEAHMHEl OCTAETCsl M TOTAA, KOTAA WITYKA HalbHEHIled npo-
"KaTKOH NMO/MYYaeT 3HAYHTEJbHYIO LJUHY.

6) Cayuatinvie npununsl, moryupue evizeams HePAsHOMePHOe
OXNAIACTENUE NPORAMBLEAEMOLO0 MEMAAAT

Haxomen, mepaBHOoMepmOe oxa2xmeHHe (B ortaeabHHIX MecTax
IPOKATLIBAEMBIX IITYK) MOXKET NOAYYaThCs OT CJYYARHBIX IPHYMH.
K rakum npuunnawm, HATIDUMEP, OTHOCATCH: OYKCOBAHHE IMTYKH B
Ba/JKdX, B pe3yJbTaTe KOTOPO'O B MECTE CONPHKOCHOBEHHs WTYKH
-C BAJIKAMH MOXET NOJYyYUThbCH 60Jee CHUABHHI pasorpeB; najgexnue
IWTYKH KaKOH-THOO 4acTbi0O HA MOKPOE MeCTO HACTHJAA Ioaa (4o
MOXET NPOH3OHTH TO PA3HBIM CAYYAHHBIM NPUYHHAM: TIPOTEKAHHE
HEHCIPABHOH KPBIIM LleXa, IopYa BOXONPOBOLA H np.), monapasue
‘BOLBI B KapMaHbl [Jjsi TeTelb HPOBOJOUYHBIX HJH MEJAKOCOPTHBIX
CT4HOB, NONIANAHHE BOJEL, OXJa)Iaomell BajKH, HA OJHO ¥ TO e
MeCTO WTYKH (Ha mepepHuit KOHeu), MPH 3afepikKe MO KakoH-1HGO
IIputHHe IITYKH TIDH 3ajaue ee B Kaiubp (HENMOCPEACTBEHHO MM
‘4epes upomnycka) M T. .

B saBucuMocTs oT cremenn ‘OX/IAXNERHsI, HA COOTBETCTBYIOLIEM
MECTE€ NPOKATHIBAEMON WITYKH MOJY4aETCA GOJBLICE HIH MOHbIIee
HapyleHAe TOYHOCTH Pa3MepoB npoduis. .

Hakoreu, pasuue 3amepxxu B npoxaTke BHBHBAIOT HEHOPMaJNbHO
0O0JIbUIOE OXJAX/AECHHE NPOKATHBAEMHX INTYK MO BCeH HX JJHHE.
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3. MeponpuaTud JJS NOJYTeHAA PaBHOMEDPHON TeMmepaTyphl
| 1POKATHIBACMOr0 MOTAJIA

B coOOTBETCTBHH C paslie/ieHueM Ha IBE OCHOBHBIE rpynnblel\l/;xgruc;
YWH, BHW3LIBAIOMAX HEP2BHOMEDHYIO TEMIEpaTypy S(;))ogg;;xesa;)amo-
: K
s /A TOJY4eHHs BO3MO
MeTajna, H MepOnpHAT 0 Goilee pagto-
i i Hbl TEMIEPaTypsl IPOK
HOH xenaeMoOU BEJANYH ' -
?:J[l)ﬂa MOXHO pasje/uTh HA JiB€ TPYynNmbl, 4 HMEHHO: Mep;)npgagé-
JAsl TMOJIy4EHHsT BO3MOXHO Gosee paBHOMEPHOH TeMmmepa ngOBOﬁ
:?ama [IpH €ro HarpeBe H MEPOMNPHATHA s NMOJYYeHHd ONMH
TeMIepaTypsl MeTajana BO Bpems €ro IpOKaTKH.

7] i
Meponpusmus 0as ROAYUEHUR PACHOMEPHOU memnepamyp
@ npu HaIPese Memaird

aa
[MTockobky BONPOC PALHOHAJIBHBIX Cnoco6oB HarpeBaK;IpeCTg: 12,
aJAbHBIX
COCTaBARET NPEAMET CHELH
O enarennman yCTpod @XOB, TO OTPaHHYHMCH
oliCcTBAM TIPOKATHHX L ’ i
HarpeBaTes]bHBIM YCTP , To_orpantunier
€M HEKOTOPHIX OCHOBH y ,
ech TOJIbKO NepeyrcC/]IeHn cno-
igﬁcmymumx noJyYeHHIO PaBHOMEPHOro Harpesa. K T?(gxxxyyn-
'BHHM OTHOCHTCA: PalMOHA/IbHAS KOHCTPYKILHs Harpesate

-
' pOﬁCTB HpaBHJIbHO BblﬁpaHHaH IIpOlLOJI}KI/IIeJlI:HOCTb HaIpeBa Me
b

i JIKHOE
TaJ/a, AOCTATOYHOE BPEMS BHIAEPXKKH €ro nepei Bbmaqi“,alslgoe 10¢
KOJII/I‘{’eCTBO pa3 KaHTOBKH CJHTKOB uaY 3aroToBKH, HC puomepﬂme
CTOSIHME II0fld HAarpeBaTe/bHBIX Teded H Ip., & TAKKe pas
TEeMnbl BHJAUYH ‘HAarpeThX IWTYK H Ip.

6 lnepO’np us W noade})ﬂc“u HA HC
UATMUS ad’lﬂ 6btpa6Hu6aH e./la”@eﬂ/b“o-in
) yp()ene mem’lwpamypbb memairad 60 Qpemﬂ npo“amﬁu €20

bl
3pech GYAyT .yKasaHs TE€ CNOCOGH, KOTODHE B r;(;;zizilnb?s ;;)élo-
: a HEKOTOPHIX 3ar

Hai0TCA (MOKAMECT TOJBKO H Bo-
ﬁgiﬁm yc'rpgmennﬂ HEPABHOMEPHOCTH TeMHepaT);lp;;oM:g‘;éI;?’;‘BHe
: i 0 mpoleccd MPOKaTK )
Jyqaiomeilics BO Bpems camor pie,
‘;‘IJ}I]:BHB?:/I oGpasom, HeogHOBpeMeHHOTO (T. €. He MFHO%eH;O(Pc?T)negm-

XOXJAeHHs] BCell AJHHB IITYKH 4yepe3 OTAC/IbHbIE KAIHOD
KJAEeTH) CTaHa. 4 occ
HbIerHMeH)eHI/Ie 3THX CHnoco60B, Kouegﬂg,,/ﬂ}é;ggﬁceﬂzigH: ['Iljg::omy

qaeg, 060py . [Tos

KaTKM H, B GOJNBIIMHCTBE C1Y , oMy
ggg HMEEeT MeCTO TOMBbKO B TEX CAyuasx, KOrAa OT MPOKAaTHOH 1p
Aykuuu Tpefyercs ocobast TOYHOCTH paam;peo:éﬂﬂa bo Bpens

' ‘ TYpH
Peryaiuposka TeMmiepa 30 B e
' HA CTEeHNHAAbHB X YCTP
TMPOKaTKH 63 NpHMEHEH C jrens.
I(]‘,gasﬂmenbﬂo NPOCTHM CNOCOGOM JJis MOMYIEHHS ogggaKgr?gCOGOM,
mepaTypsl MeTalna BO BpeMsa Ipolecca npox:[i)glgxcm A
-1160 CreluanbHLX YCT )
He TPeOYIOMHM KAKHX-J B, BTy b
HHUS €r0 MEXJY OTJe
) HPOBKA CKOPOCTH NMPOXOKAE ey
II:IB;IJIEI ;r)pynnaMu kaere#t. Tak, nanpumep, Ha nogyaengeg;x;onno:[ dnero-
NPOKaTHOM CTaHe, nymeaﬂonﬁls Aeﬁaaod[z: 1(%3LH1§') anoxaTuBaxomeM
i inoi este ,

-linois Steel Corp. B Hom 1 aronen
ﬁ;aecml yIJEPOAUCTON W JIEr¥POBAHHOH CTAIH (mn%uiic;liixm;);‘ nocnfly-
2980 um, npu TonmuHe 2,4—16 a.x) 1ast TOro, 4TOOH ,

)
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nawmde B YHCTOBYIO TPYNNy, HMEIH OZXMHAKOBYIO TEMIIEPATY Py,
NPUMCHICETCA DEry/IHpOBKA CKOPOCTH POJIHKOB TPAHCMOPTHOIO POIIb-
ranra, TEPENAoWEro JHUCTH OT YePHOBOH DPEBEPCHBHOH KACTH 10
YHCTOBOH rpynmer kaetel [33].

Takas xe peryaupopxa TEMNEpaTypbl NPUMEHSETCH HA NYIeH-
HOM B KOHue 1937 r. B HuHCjakeHe (lepmanus) HenpepeIBHOM CTaHe
A TPOKATKH WHPOKOH JIEHTH M JHMCTOB, HMeEIoley YEPHOBYIO
Tpymny wu3 uersipex Kkaeted myo (800 XX 1450 MMy U YHCTOBYIO
FPYUny TOxe M3 YEThlpex KieTedi Keapro (1070/500 X 1450 MM) U
CAYKAEM LJs NPOKATKH JIeHTHl W JIHCTOB TOJILHHOI 1,25—10,0 e
npu mupune 400—-1300 mx. Poabranru ME@XIy KJAeTSIMH MOTYT Bpa-
marecst ¢ J06o# (npakTHuecku HYXKHOH) CKODOCTBIO, 4TO AdeT BO3-
MOXCHOCTb DEryJIHPOBAThL TeMnepatypy KOHUA HPOKATKHU [9].

Hakoren, npocteiM cnocoGom, HHOrIa NPHMEHSIEMBIM NPH NpPO-
KaTKe, HANPHUMED, XK.-Jl. Pe/bCOB, €CHH OTHENbHBIE NOMOCH OKA3bi-
BaloTCA NEpell NOC/AEAHUMH KANMGPAMH CAHIIKOM FOPSYUMH, SIBASETCS
SaAEPKKA NOJOCH Nepel BAJKAMH HA HECKOJBKO CeKyHI.

HWHoraa xe nas noayuemns xenaemod TeMnepartypsl BO Bpems
C4MOro NpoNecca MPOKATKH, IPHTOM TEMIEPATYDPH OLMHAKOBOH A/t
BCeX NPOKATHIBAGMBIX IUTYK, NPUMEHSIOT CHElHAAbHLIE ycTpoicTBa,,
MPUIEM LOCTHTHYTH 3TOrO BO3MOXKHO, CMOTPA MO 006CTOS TeNBCTRAM,
ABYMS IDOTHBONOJIOKHEIME CIOCOGAMH: HIIH TIOCPEACTBOM oxJsaxne-
HHA ITYK Nepell HeKOTOPLIMH KJAETAMH MU Ke II0CPeNCTBOM Harpe-
BAHUSA HX.

BuipaBHuBanue TeMIepaTtyps MeTanaJda BO BpeMms
TPOKATKM HOCPEACTBOM CHENHANbHBDX OXJaxJaio-
mux ycrpoicrs. B xavectse mpumepa, H/UIIOCTPHPYIOIIETO mep-
Bblii C1I0COG, T. €. BLIPABHHBaHUe TEMOepaTypel MOCPEACTBOM OXJa-
KIACHUA, NIPUBENEM CNOCOG, NPHMEHseMbIH Ha nyuiessom B 1935 r.
HENPEDLIBHOM CTAHE AMEDHKAHCKOrO 3aBOAA River-Rouge oxoso
Herpoitra (CIIA), npokarusamomenm MHPOKHE MONOCHl MHPHHOH IO
1220 mm (pns CYTYHKH) NOBBILIEBHOK TOYHOCTH, TAK KAK STH MOJOCH
NP ELHA3HAUAIOTCA N/ NONYUEHHs] H3 HUX ABTOJNHCTOB MAKCHMAMLHG
PABHOMEDHOH TOJIUHEL DTOT CHOCO6 3aKIIOYAETCH B CleAyIoIeM.
Ha poabrasre (maumono oxoao 53 #), PACIONOKEHHOM MexXIy uep-
HOBO# M YHCTOBOH rpymnamu KJIeTeH, YCTAHOBJEHA CHenuaabHas
CHCTeMA, OXJAXKAAMAA NPOKATHIBAEMBIE TOJOCH BO3JYXOM; 3TO
AGMACTCA NOCPEACTBOM BO3AYIIHBIX COMEN, PACIONOKEHHAX CBepXy
M CHU3Yy posbranra Ha nporsukennn 30 4. Conaa BKAKUAIOTCH I
BBIKJIOYAIOTCA OJHO 32 JAPYTHM aBTOMATHUECKH CAMUMH NPOXO AR ME
mTykamu. IIpogo/mxuTensHocTs geficTBHS comed KOHTPOJIHDYETCH
C NOMOIIBIO TPEABAPHTE/NBHO YCTAHABAHBAEMbBIX peJie.

Bes npumenenns takoro oxnaxmesus nonoc pasHuua reMneparyp
TICDEHUX M 3aJHUX KOHIOB MX mepef BXOJOM B UHCTOBYIO TPynmy
kaerelt GoiBaeT 10 65° mpumesenne xe YKa3aHHOH OXJ/iaauTelbHOH
CHCTEMbI JIA€T NOUTH OANHAKOBYIO TeMNEPATYPY 10 BCeH JAMHE TIONOC,

Temneparypa nonoc KOHTPO/IUPYETCH THDPOMETPOM, yCTaHOBJIECH-
HBIM Tepell 4HCTOBOH rpynmoii kieTedt [34]. .

[Momo6Has xe cucrema OXJMaXJI€HHA NPOKATHIBAEMOTO METaJa
IPENLyCMOTPEHA HA WIMPOKOMONOCHOM H JNHCTOBOM CTaHE 3aBOia:
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‘Mc Donald ¢upmu Carnegie Steel Co [35], a y nac B Coiose Ha
JMCTOBOM HENPEPHBHOM CTaHe 3amopoKCTalu. -
TOH}I\éO BHAHO M3 BHIIECKA3aHHOIO, BHIPABHMBATL TEMNIEPATYPY PO
al;{lemoro METaaJa B HYXXHOM HANPAaBJCHHH BIOJHE BO3MOXHO
N oo 60B AAsT 3TOTO MHOTO. YTNIOMHHAEM, 4TO B HEKOTOPHIX CJay-
gasgocao,nmenno, npH npoxartke npoduaed KPymHOro cedewus, B OT:
: OTJebHBIX WTYK, TMoYeMy /A#6O0 HPUXOAAIHX K nocaen
o A 6paM C MOHHXEHHOH NPOTHB HOPMA/bLHOHM TEMIepaTypoi,
- Kanﬂofxspameﬂuﬂ yTOALEHHST TPOdHIs HHOTLA NTOCTYNAIOT HHAYE,
o nepﬂerﬁ) cOMMKatoT Badxky. Tak, HampuMep, DU IPOKaTKe HKENE3HO-
;OI/]I)N;}KHH;( peJbCOB, €CAH B BAJKH MPHXOMUTCA 3ana%a;bcxg%}o;§
¢ TNOHMXEHHOH TeMiepaTypod, TO BePXHHH BaJOK y
— 36].
0'482;5;)?;¢H[KB13HH6 TeMnepaTypH METaJIJlTa 3&?5%2
IPOKATKH MOCPEACTBOM CIENHAALHBX yCTPC crB i
epa. Uro kacaercad ¢noco6a BbIDABHHBAHHS TeMIEpPaTyp
1 o-ﬂaa;xgaemoro MeTaas1a MOCPEACTBOM ero mojorpeBa B Ipouecce
e To 0 HeM eme B 1932 r. coobman A. NOll B xypnasae
"8l und Eisen® 1932 r., ykasas, 9TO TaKOH CmnOCO6 npume-
Stahl und Eisen® 3a , ¥ O e pune
HsACS Ha ONHOM H3 NPOKATHBIX CTAHOB NOCTPOH T e
menu (nepex 1932 r.), KOTOPBI CAYKHUT A/ HPO
° M% ;ﬁﬂxiiczgxggosgﬁmenbbeﬁ BeC MOTKOB o6ycn03JmBae; (;tfﬂnﬂb
H B KaXJOM MOTKE W BHI3LIBAE -
BHaqmeﬂbﬂ%ﬁoiﬁiﬁﬁenpu?:;ﬁgKqepes BaJIKH nocnelmefx KJeTH, a
Te.ﬂbﬂ%e gEOJIO 70 cex. (maxke mpH TAKOH 3HAUHTENBHOH CKOPOCTH
I;::H;E‘; ’M/CGIC), TO 6€3 npuMeHeHus 0COObIX 6M p (B Iﬁig;o%oc;gulizi
pOMEKYyTOUHOTO nojxorpeBa) mno.Jyvajach Obl Cgll;l oM G015
pasHHLA TeMTeparyp MepeiHEro H 3aJHero KOHIL y ‘
OC/I€ ICTBHSAMH. .
Hmﬁdﬂ:ayMgHbmeHﬂﬂ 3TOrO 3Ja Ha CTaHE, ynf)MHHaemc;xHAc.T?};);}w;Mé
O eansiu cason. TTpOrsAn 1epa o707 HOTOD, MITYia
OTanivBaeMblfi KOKCOBBIM T . > o e
eTCsl, BHpaBHuBasi cBOIO Temneparypy. [lockoa
ﬁgﬁggggiim ,B mI;)e HUTKH, TO H mono6° HMeeT aBa ngxozgﬁEBgzl]é
“ " Tloxoxee NOLOTpEBaTeNbHOE YCTPOHCTBO Msé 1393% KBTI
tTemMnepaTypsl TPUMEHEHO HA TYIIEHHOM B Haqagxo 1956 r € o
3arpaHuyEOM CTaHE Jis NPOKATKH MEJIKOCOPTHO e oo,
O emasoh TpyTION, IneeTcs R poMBIare OCOOMH Harpe-
PLIBHOH 4YEPHOBOH TPYNIOH, HM | pombraiire 0coGH narpe.
BaTeJbHBIH k07106, JHOM KOTOPOIrO CHAYHK i i HORIIION
OK DOJbranra, a Bepx u 60ka o6pa3sOBaHbl PSAOM IP ;
gy ¢ gy Erobpuamis xpes Comiaomixots e oot
epH ,
| E%;Tg'(%elfigﬁzu}ff;ﬁaﬂ 33 pI 4epHOBOH HeNpephBHOH TPYNIb,
: ’ Mneparypy.
Bblpﬁi%%i%it;nfgcfg OaL;;rBOOI?Kg;oGa pOGS'LF:{}C,HHETCH 6TeM, 4TO ?ﬁﬁﬂﬁg
-t gaetu 1l yepuoBO# Trpynnmm HebOJbIIAsA.
ﬁggg?zgiﬂynéﬂ%rpesa, TO x«fno6 MOXET OTO,ZIB{ILII‘]aTbCH, npuyeM Ha
ero Mecte CTAaBUTCs OGHKHOBEHHbIH pouabranr [14].
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B nuteparype eme uMmeiotcs yxasaHus O mOAOrpeBe MerTaMmia BO
BpeMs NPOKATKH MOCDeACTBOM 3/4eKTPUYecTBa. Tak, Hanpumep, B
ClIA B 01929 . CTPOMJCH CTaH [NONNENb-LYO AASl NPOKATKH cyTyeru
M TOHKOH 3aTOTOBKM, Y KOTOPOTO TPOKATHIBAEMbIH METaan HOJMEH
6bUL TI00TPEBATHCS B/IEKTPHUECKUMH KATYIIKAMH, PACIO,i0XKEHHbIMH
¢ o6eux CTOPOH MHONBEMHBIX CTOMOB. |IPEACTaBACHHE O CHOCOGeE
NIOZOrpesa NPOKATHIBAEMOrO METa/NNd JNEKTPHUECKHMH KaTyLIKAMU
C UGBIO KOMOEHCALMH TNOTEPb Ternna NMPH MPOKaTKe gaeT Qur. 41
NOKa3bipaomas Cnocob Noxorpesa, HaMeyeHHHH Ha Apyrom CTpOPIB:
ntemcst toxke B CIIA B 1929 r. crame, a MMENHHO, TOHKOIHCTOBOM
cTaHe. .

Kax Buano us dur. 41, cran, cocrosmuit U3 IByX xaereir D n
E, uMeeT TPH IpyNnbl 31€KTPHYECKHX xarywek A, B u C, urpaio-
IHX poas neuved. IlpokaTeiBaeMeidi amcr, npouas nepByro’ rpynny
SJIEKTPUUECKUX KaTyumlek A, nelicTBHeM (PUKIMOHHBIX BAaJIKOB 34-
aaerca B Kaerb D). Tloreps Temna, nmemomas mecto y amcra npu
NPOKATKE €ro B STOH KJIETH, BOCCTAHABIHBAETCS TIPH NPOXOXKICHUM

pesss 8880
Ak

ur. 41. ToHKONMCTOBOH peBEepCHBHBIT CTan HAarpeBsaTeNbHbIMH EKTPHUECKUMMI
Karylkamu Ajis yMEHbIleHus noteps Temaa (L. Cammen)

€ro sepes xarymu B. Ot karymex B auct npyroi napoit gppuxuy-
OHHBIX BAJIKOB MONAETCH BO BTOPYIO KaAeThb E, POHIs KOTOPYIO OH
NoforpeBaeTcst B TPeThbed Irpynne aiekTpuueckux katymek C. [Tocae
3TOr0 PeBEPCUPYETCs ABUKEHHE BAIKOB KaK paGouYHMX KjAeTel, Tak
¥ QOPHKUMOHHBIX BA/NKOB, H JUCT NPOXOLUT paboune kaeTH M Baek-
TPHUECKUE KATYWIKH B OGDATHOM NOpPAAKe. 3a MIECTb NPONYCKOB
3aroToBKa TOMUMHON 2,8 mu xoBOAMTCH A0 TOAWMHB 0.7 si.

Y Ka3aHHBIM CHOCOGOM YAAeTCs BEChbMa TOWHO perymp’osaﬂ: TeM-
IEpaTypy MPOKATHIBAEMbIX JIHCTOB, YTO B OCOGEHHOCTH BaXHO NDE
MPOKATKe JHCTOB CNenuanpHo#i craau [38]. ' ‘ P

V. Bamanme Ha TOYHOCTH pasMepoB CKOPOCTH MPOKATEH

AJAAHEL HPOKATHBAGNHX IITYE, HePePHBOB BO BpeM:T

NPOKATKA W M3MEeHeHHI TeMIOB TNPOKATEN. BiamgHume
aBTOMATH3AUWH IPOKATEH

Bce nepeunciennbie pasaoponnse (GaxTopbl, H3MEHSSICh B CBOC
BEMMYUHE, MOTYT BJAMATL HA TOYHOCTH DAsMEPOB NPOKATHOH mpo-
AYKUHH TIOTOMY, YTO M3MEHEHHE HX BENMYMHBl OTPAKAETCH HA TeM-
€paType npoxaTHBAEMOrO MeTanna, a, Kak Gb10 TOKa3aHO Bhime,

H3MeHeHHe TEeMIepaTypPel MeTalla OTpaxa
eTcsl Ha pasMepax Npoka-
_ TeIBaeMoro npoduas. ’ P npoia
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1. Bargape HA TOTHOCTh CKOPOCTH HPOKATEH

UeM MeHbLUE CKOPOCTh NPOKATKH, TéM OoJee JOJAroe Bpems npo-
KAaTHIBAETCH HITYKA, TeM OOJblIeH MoJydaercsi Pa3HHUA TeMIeparyp-
[mepelHero W 3ajHEro KOHHOB; KpOMe TOTo, TeM Ccu/AbHee obuiee
TIOHMKEHHME TeMIepaTypbl IITYKH mo BCelt AauHe ee. A Kak oluiee
MOHHXEHHE TEeMIepaTyps, TAaK H pPasHULla B TeMIepatype o6OHX

‘KOHIIOB IITYKH SIBASIOTCS NPHUMHAMH YMEHBbIICHHS TOYHOCTH pasme-

pOB npokaTHO# npoxykuuu. [TosTromy coBpemenHble GLICTPOXOLHbBIE
craHpl Gosee TNPUTOJAHBI [Jsi NOJAYUEHHMS TOUHBIX Da3sMEpPOB, ueM
cTapble THXOXOJHBIE. KPOME TOro, CTaphle CTAHE OYeHb UACTO UMEIOT
HeJZOCTATOYHO CHJAbHBIE ABHraTeNd. BciaeacTBue 3TOro npu MHTEH-
CHBHOM HCHOJL30BaHHH CTAHOB (yBeJHUEHHE 4YUCAA MITYK, NPOKATHI-
BAEMBIX B €IMHMIY BDEMEHH, YBe/JHUeHHe JIJAUHB IPOKATHBAEMbIX
IITYK) HEPEAKO OBIBAIOT C/AYYaH 3aMeJJIeHHA CKOPOCTH MPOKATKHU: 11O
MEepe MPOXOXKIEHHS WTYKH B BaIKdX YHMCAO OGOPOTOB CTaHA TMO-
CTENEHHO YMEHbIIAETCH; MO3TOMY 3aJHMil KOHeL WITYKH NMPOXOMHUT
BaJKH C TeMIepaTypoi, CHIbHO TMNOHHXEHHOH NPOTHB MNepeiHero
KOHIIA, YTO OTPHLATEJBHO OTpaxaeTcd HA TOYHOCTH TPOQHAL.

Cka3aHHOE O TOJOXKHUTEJILHOM BJHSHHM YBeJHUEHHS CKODOCTH
NPOKaTKH IIaBEBIM 006Pa3sOM OTHOCHTCA K CTaHaM AAs HPoduIbHOH
npokatku. Yto xacaerca APYTHX CaydaeB, Kak, Halpumep, NPOKATKa.
TOHKHX JIHCTOB /sl JXKECTH, TO HMEIOTCH YKa3aHHd, uTO NpeBblLIeHHE
34 M3BECTHHI Mpele/] CKOPOCTH €€ NMPOKATKH BeJeT K YMeHbUIEHHIO
PAaBHOMEPHOCTH €e TOJIIMHBL, T.€. K YMEHbUIEHHI) TOYHOCTH pas-
MEePOB NMPOJYKIHH, ,

Tak, HanpuMep, aMEepHKAHIB CYHTAIOT, 4YTO INPH NPOKaTKe TOH-
KMX JHCTOB JUJIST JKECTH MAKCHUMAaJbHOE YHCJA0 060POTOB YHCTOBBIX
BaJIKOB MOJKHO GbiTh He OoJabmie 35 B MUHYTY (IpH AHAMETPE BaJ-
KOB B KaersaXx Ayo okoao 700—720 mu). Ilpn ymeHbmleHud 3TO#
'CKOPOCTH KayeCTBO TOPAYEKATAHHOM XKECTH y/JyvyllaeTcsi, a UMEHHO,
TOJIHMHA JMCTOB TOJydYaeTcs DPAaBHOMEPHee, HcYe3aeT Jerkas mo-
BEPXHOCTHAsi BOJAHUCTOCTH [40].

(B nanppeiimeM 0c060 YKa3plBAGTCH, YTO BEAHYHHA CKOPOCTH:
npu npgxame TOHKHX JIHCTOB B/IMSieT HA BeauuuHy Jedopmanui
B CTaHe).

2. Bamdnde HA TOYHOCTH JJHUHH NPOKATHBAEMHX WITYE

Uem 6oabllie AAMHA NPOKATHIBAEMHIX HITYK, TE€M TpyaHee I0JY-
YiTH OAMHAKOBO TOYHBIE pasmepsl MO Bce# Jaune wTyku. [Ipouc-
XOZUT 9TO IOTOMY, 4TO IPH YyBeNHUYEHHU IJIUHH TPOKATHIBAEMBIX
INTYyK YBEAHYHBAETCS BPeMs NPOKATKH KaxXJOH IUTYKH, YTO BhI-
3bIBAET YBEJIHUEHHE pa3HHUH TeMIepaTyp MepeIHero ¥ 3agHero:
KOHILOB.

[lazeHne TeMIePaTypsl OT NEPeJHEro KOHUA K 3aaHeMy ocobeH-
HO 3aMEeTHO Ha MEeJKHUX NPOQHUISX M B OCOOEHHOCTH HA NPOBOJIOKE.
B nociepHeM Caydae pasHHIA TeMmmepatyp nOepejHero u 3aJHero
KOHUOB MOJYYaeTcss OCOOEHHO 3HAYHTE/IbHOM NpH HPOKATKE NPOBO-
JOKM Ha TDPOBOJOYHBIX CTaHax [apperra, T. €. NET/IAMH, KOTAA
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JUTYKa CONPHKACAETCH AJMTENbHOE BPEMS C IMIHTAMH noaa (kapma-

HoB). O moayuawmemcss HafeHHH TeMaepaTypel B 3aBHCHMOCTH OT
AMUHBL WTYK A/ CAy4as NPOKaTKM IPOBOJOKH MOXHO CYAHTH IO
¢ur. 36, sanmctBoBanHON y A. NollI'sa [32]. »

[lanenue remmepatypsl OT OAHOTO KOHUA MOTKA K APYroMy BE-
3bIBAET H3MEHEHME pa3MepOB, a MMEHHO, YTOJIIEHHE K 3aiHEMY
KOHUY. YBeJuyeHne DA3MEPOB NPOBOJOKH K 3a/HEMY KOHHY TeM
GoJibllle, yeM Goablle AJIWHA 3aTOTOBOK, MOCTYMNAIMIAX B MPOKATKY.
Mexny TeM GOJIBLION BEC 3arOTOBKH AMKTYeTCA TpeGOBAHHEM yBe-
JHYEHHS NPOU3BOJUTENbHOCTA CTaHA. BenencTeue ke nosyuaromie-
rOCs USMEHEHHS PA3MEPOB NPOBOJIOKH OT OJHOIO KOHUA K APYTOMY
OGLIYHO Bec 3arOTOBOK, NPOKATHIBAEMBIX HA NMPOBOJOYHHX CTAHAX
I'apperra, orpanuyusaerca 90—100 k2 ¥ ToAbKO Kak mpejgen HMeeT
160 xe.

Ecaun mpososnoka mpoxaThiBaerca B MOTKaX Becom no 100 xz,
TO NP JHaMeTpPe ee B O MM JAAMHA MOTKA noaydaercd 670 x. B
Imoc/ae/lHee e BpEMsl HA HenpepulBHBIX CTaHaX JOLULIH 4O Beca
MOTKA PoBONIOKM 200 x2 (u maxe g0 260 x2), uto naxe npu Gosree
Kpynuom Auamerpe B 6,5 #x Raer mauny 770 m. Jlaxe mpu Cko-
POCTH B 23 mcex, Kakas GLIBACT MPH NPOKATKE NPOBOJIOKM HA He-
NPEPLIBHBIX CTARAX, 3aNHUI KOHEW NPOXOLHT 4Yepes BaJKH IMO3Ke
4eM mepefHni Ha 33 Cex.; DM MEHBIIMX AMaMEeTpPaxX NPOBOJIOKH 3a-
N031aHKE MPOXOKICHNA 3aAHETO KOHIA WITYKH [IPOTHB IepEeIHEro
MOXeT xoxoauts 10 70 cek. [37]. )

Ionsitne 06 yBeqMYEHHH TOJILMHB NPOKATHBAEMOrO npoduas B
8aBUCHMOCTH OT YBEJUYEHHs INHHEI IITYKM Y YUCTOBOTO OBaJja AMs
NPOBONOKY (J 6—12'mm MOXHO mosnyunuts u3 dur. 39 u 40, a aas
Caydast MPOKATKH KPYraoro 9 7,8 mmu —wu3 dur. 46 [32].

YBe/HYenne ATuHbI TPOKATHBAEMBIX IITYK CKa3biBaETCA Ha YMEeHb-
IIeHWM TOYHOCTH Pa3MEPOB NPH INPOKATKE HE TOABLKO NPOBOJOKH,
HO W APYrHX Npoduneil MeBbWeH IJNHB, MPOKATHIBAEMBIX B BH/IE
nosoc (T.e. He B MOTKAX). DTOH IPUYMHON OGYCIOBIHBaeTCA MO-
BLIUEHHE MpoueHTa Gpaxa (MM BTOPOrO COPTAa) W3-3a BHIXOZA pas-
MepOB 32 HpeJiesibl JONYCKOB.

O TOM, KaKOe MOXET NONyuaThC YBeJUUeHHe BTOPOTO cOpTa
MO YKA3AHHOH NPHYMHE, MONKHO CYMHMTh IO CAELYIOIMM IIPHMEPHBIM
uudpam, npusogumbuiMm M. Py ans KDYIJIOTO Kene3ad AuaMeTpoM OT

10 10 25 ma npu ycaOBuH, UYTO IOTYCKH IO AU2MeTPy paBHbI
—+ 0,25 mu.

Hpu nrune nonoc 18 # — sroporo copra noJayyanoch 49/
» » » 25 M — » » » 60/0
» » » 00—60 M — » ” » T—100%

Otd uHdPE OTHOCATCH K NMPOKATKE HA KJIETAX Xopomel KOH-
CTPYKUHA CO CTAHWHAMH 3aKDHITOrO THNA, NAONHX MATYI0 HIPY
8a/KOB. IIpu mpoxartke e B KJCTSX C OTHeMHLIMH KPHIIKAMH, YK-
PenfseMbME GOJATAMH C Y€KAMH, B OCOGEHHOCTH, ECJH, dopcupys
NpOU3BOUTE/IbHOCTD, HELOCTATOYHO HATPEBATh METaN1, KOJIHYECTBO
BTOPOTO COPT4 MOXKET BO3PACTH BABOE W Goabme [2].
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BeJeACTBHE TAKOTO OTPUIATENBHOTO BJHSHUS YBEAHYEHHS JJHHBL
{10/I0C 414 TOYHOCTHL HX NPOGUJA, HPOKATHBATHL TOJOCH 3HAYUTE/b-
poli nsuEbI, Hanpumep, X0 70 , MOXHO TO/MBKO B TeX CJay4asx,
xor[a NMPOKATHAS MPOAYKUHA WIET MO TAKOMY HA3HAYEHHIO, rie HE
tpebyetcs 0cobas TOYHOCTb (HANpUMEp, apMATYpPHOE Keeso A
Wene306eTOHEBX padoT U Ap.). |

B Ttex xe Caydasx, KOr1a OT NPOKATHOH NPOAYKIMH Tpebyercs
GoplIas TOYHOCTh PAa3MEPOB, Hanpumep, AJsd Xeaesa, HIYIEro Ha
H3rOTOBJEHHE 3aK/AeINOK, a TaKXe AJMA (PACOHHHIX npo@wzeu, He40pe—
KOMEHAYeTCs POKATHIBATE M10/10CH IHHO10, IPEBLILIAIOIIEH 30—40 .,
YTO H YYHTHIBAIOT B HACTOAllEe BPEMA NMPH NPOEKTUPOBARMM HOBBIX
cranoB. Heco6.a0/eBne STOTO yCJIOBUSI MOXET BEI3BATDL 3HAUUTE/D-
HHE KOJ1e6GaHus pa3MepOB MPOKATHO¥ MPOAYKIHH H Jaxe MOSBACHHE

3ayCeHIIeB.

3. Bumgone Ha TOYHOCTH MEPEPHEOB BO BpPeMA DPaGOTH H H3MEHOHHL
' TEMIIOB NPOKATKH

Ilis paBHOMEPHOCTH NPOduAs HEOGXOANMO, uTOGB IPOLECC HPO-
KaTKW IDPOTEKAJ B OJMHAKOBHIX YCJA0BHAX. [IpOCTOM CTana HapymaoT
efHOO6pA3He YCJAOBUA npoiecca NPOKATKH H HOSTOMyHOTpHD;a:
TeJbHO OTPAXKANTCA HA TOYHOCTH PasMepoB mpoAykuuu. llpomcxo
JUT 9TO NOTOMY, UTO BO BpeMA NPOCTOEB, BO-NEPBHIX, MeTals, Ha-
rpeBasch AO/bIIE, BbIAAETCS M3 NMEYeH HAM HATPEBATEJBHBIX KOMOM-
nes C TemmepaTypod Go.ee BEICOKOH, 4e€M Ta, KOTOPYIO OH HMeerT
IpH HenpepsBHOM BblAAYe WITYKH 3a IWTYKOH; BO-BTOPHX, BAJIKH
Gosee HIH MeHee 3HAUMTENHHO OXJAKAAOTCA H COKPALLANOTCS NO
auameTpy. OGe sTH NpHYHEL AHCTBYIOT NPOTHBOMO/IOXHO HA TOJ-
WEHY NPOKATHBAEMOH WITYKH: OTTOrO, YTO METa/T NOC/Ie MepepLiBa
OGBLIUHO HMeeT GOJiee BBHICOKYIO TEMNeparypy, ueMm JAO nepepbmg,
T.e. 60Jee MATOK, Mrpa BaaKOB NOJy4aercs MeHpLIE, 4TO Crocoo-
CTByeT YMEHBUICHWIO TOJIUIMHE HPOKATHIBAEMOH WITYKH, 2 ‘o'rgoro:
yTO BO BPeMs IPOCTOS BAaJKH, OXJAaAUBLUIHCH, YMEHBINAIT CBOK 11y61_
aMeTp, PACCTOSHHE MEXY BaJKaMM YBeJIUYHBAETCH, 4TO CHOCO .
CTBYeT YTOJLIEHHIO WTyKW. B pesyapraTe TOJUIMHA WTYKH, NPOKA
tagHON NMocae mepepniBa, 6yneT 3aBuCeTb OT COOTHOINEHHA BeJsH-
yHHE W3MEHeHHsI JuaMeTpa BaJKOB M BEJIHYHHB M3MEHEHHS WIPHl
BaJKOB. BeqUUMHE K€ 2TUX M3MEHEHUH 3aBHCAT OT PA3HBIX NPUYHUH:
OT NPOAOJIKUTEJNBHOCTH TIepephiBa, OT BEITUUKHB TOBBIIEHAS Temns:
paTypsl Merajia, BbABAEMOr0 IMOCJe TNepepsiBa U3 meud, O;eﬁu-
aMeTpa BAIKOB M CTENEHH HX Pasorpesa Iepel TNepephBoM, -
_YMHBl HTPbl BAJKOB (KakoBas OGYCHOB/IMBAETCS KOHCTPYKUUEH KJIET

THX OPHYHH.
! H%?) I:Jalgel};o&eﬂugm M. Py, OTHOCAWIMMCA K KJETAM, MOYTH HE
MMEBIIMM HMIDbl, TepBas M[0J0Ca, NPOKATAHHAA NOCJIE OCTAHOBKH
craa B 20—30 MuH., moJayyanach TOJLIe NOCIexHEH noaoca,gngo-
KaTaHHOM 1O OCTAHOBKW: mpu npoxartke Ha crane 320 umu—na 0,2—
0.3 smu u npu npoxarke Ha crame 650 mu—mna 0,6—0,6 sm. Jlo-
CTHKEHUWe TOH TOJIMMHB TpOoduIsA, KoTOpas Guuia A0 -nepepblBa,
Hacrynaer nocjae mpoxarku 250—300 # nanHOro npoduns; B TeueHue
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nepudja BpeMeHH, COOTBeTCTBy}OUIeI‘O NIPOKATKe 3TOro KOJUYEeCTBa:
MeTaJ/1a, BaakKy, pa3orpesasach, BOCCTAHABJAUBAIOT TOT AunaMeTp, KO-
TOPHH OHH Mmesn A0 nepepsisa [2]. Caenosatensno, ecau HACTPOHKa
KAeTH COOTBETCTBYET HOPMAJLHOMY DasOrpeBy BalKOB H BO BDPEMs
IIepepriBa He HU3MEHSeTCs, TO B TeueHue BPEMEHM OT MOMEHTa BO-
300HOB/IEHHs NPOKATKH O MOMEHTa HOPMAJbHOrO pasorpera BaJKOB
NOJNOCE GyAyT MOJY4YaThCsi HEHOPMAMBHON TOJIIMHEL.

O nogo6sOM H3MeHeHHH npodwmg IIPOKATHOH MPOLYKI(MU B CBA3M
C OCTaHOBKAMH CTaHA FOBOPMT TaKxke MHXeHep M. [azemun B OT-
HOLUCHHM XK.-J. PenbcoB. IIpH oxnaxnenun Baaxos, "CAYKAMUX /5
X NPOKATKH, AK€ BO BPeMs CDABHHTENbHO HEGOMBIIHX OCTAaHOBOK,
OpOIICHHEM HX BOJOH IOMYHaeTCHA HACTOJIbKO SHAUMTENBHOE YMEHb-
[IEHHE NHAMETPA BAJIKOB, YTO OHO 3AMETHO CKASHIBAETCH HA TOIIHHE
mefixu pesbca (M WHPHHE rosioBxu). Bo ns6exanue storo senenus
HYJKHO Tepel BO30OHOBJEHHEM TPOKATKH HOCJAE OCTAHOBKH CTaHa
OnmyckaTb BepXHMi Basok Ha 0,5—0,7 s u, xpome TOro, B nepe-
PHIBBL He MOJMBATH BAJAKH BOZOH [36]. '

[IpuBeseHHble NpUMEPHl MOKA3HBAIOT BAHSHHE HA TOUHOCTE u3-
MeHeHUA IMAMETPA BAJKOB, IPOMCXOMSIEE [PH NEpPEPHBAX B npo-
xatke. Ho nmamerp BankoB xosne6aeTcs me TOABKO upu 6ojee uau
MeHee JJIMTENbHBIX TNepephiBaX B NPOKaTKe, HO AaXe NPH Tex No-
CTOSIHHO MOBTOPAIOINXCS NAY3aX, KOTOPHIE HMEIOT MeCTO MeX Iy
IponycKaMu B Ba/iKax CJACAYIOWUX APYr 3a APYroM IO.OC. IMpu.
0CbIHOM NPOKATKe Kak NPOPHIBHOTO npoKaTta, TaK W JHUCTOB, KO-
ﬂe_ﬁ_aHHH zmameTpa BaJIKOB He3HAYUTeJbHHl H He BJAHAXT 3aMeTHHIM
06pasoM Ha TOYHOCTb MPOKATHOH NpOAYKUMH. DTH KOoaebGaHus nU-
AMETPa BAJKOB MOTYT CK33aTbCSl HA TOYHOCTH NPOAYKIHH B OCOGHIX.
C1y4asX NPOKATKH, 4 HMEHHO: B CJAyYae NePHOAHYECKOH NPOKAaTKH,
T.€. KOrjia nonepeynoe CedeHHe NPOKATHIBAEMBIX MOJIOC HE HOCTO-
AIHHO, 4 NEPHOAMHECKH H3MEHSEeTC BO BpeMa KAXKAOTO o6oporta
BaJKOB. B 3TOM cayuae xoseGanus A¥aMeTpPa BAJIKOB CKa3blBAeTCS
Ha TOYHOCTH pPasMEPOB He MONEPEeYHOrO0 CeyeHHss, a N0 miuHe. O
TaKOM caydae rosoput 3. Kupx6epr.

[Ipu nmpokatke Ha OZHOM CTaHE CIMI A BATOHHBIX K0J/1eC OKa-
3a710Ch, YTO COHUBl M3 OJHOIO M TOrO Xe CJAUTKA noJiy4anucb pas-
HOM Jumubl (cautoK Becua 350 k2, H U3 Hero Tosy4nnoch 18 cnu,
IpuyeM xaxam# 0GOPOT BaNKOB KaBan OAHY couny). M3 xaxgoro
C/UTKA NepBble COUUBLI OKA3bIBaJHCh AJAHHHEE YeM HYXKHO, a NOC/e]-
HHE — KODOH4e; DasHHNa MeXAy AJIMHOM NepBOH M mocaenmel CIHILI
noxoxuna no 80 mm. Ilpu cpaBHeHn:m TOuHO U3MEDPEHHOHR [AMHBI
OKPYXHOCTH Ba/IKOB C JVIHHAMH MOJYYaBIIMXCS CHHI OKA3a/10Ch, YTO
TOJLKO HHHE! 8-H u 9-if cluubl 6BIM NPUGAN3UTEABHO PaBHBI J/uHe
Opr}KHOCTH BaJIKOB, T.€. METaJJ TOJNbKO ITHX cnuL ﬂpOKaTbIBaJ[Cﬂ
M BHIXOJHJI M3 BaJKOB CO CKOPOCTHIO HX (BaJKOB) BpalLeHH. Iep-
BHI€ XK€ CNHUB HMeJU JAJUHY OOJBbIIYIO, YeM JJHHA OKDYXHOCTH
BaJKOB, a nocJemHue CHML{bI—-MEHbHJyIO. 3ITOT (jpax'r IIOKa3blBaer,
4TO METaM! CNUAI M3 BTOPOH NOJIOBHHBI CAMTKA OTCTABAJ OT OKpYX-~
HOH CKOPOCTH BaJKOB (OTPHULATEAbHOE onepexenne). Ilpuunna goa-
KHA 3aKNI0YATBCA B TOM, 4TO B TeYeHHe INEPHOAA NPOKATKH Kax-
AQro CauTKa TeMnepaTypa BaJKOB K0/4e6anach OT KAKOrO-TO MHHH-
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MyMma (OGYCJIOB/JCHHOIO OXJaXIEHHEM B TEYeHHe naysn Mexiy
JByM9d CJIHTKaMPI) B MOMEHT BXOXJIE€HUSA B BaJIKU nepeiHero KoHUa
CJHTKA M L0 KAaKOTO-TO MaKCHMyMa B MOMEHT BHIXOJAA M3 BAaJKOB
3a/HEro KOBLA caHTKA. Pasuas Temmepartypa Bajxos 06yc/0BauBajia -
pasByI0 BeJWYMHY CKOJMbXEHHS MeTa/lia B BaJKaxX, T.€, Pa3HYIO Be-
JUUYMHY OllepexKeHusd, Kone6a}3my}oc;1 OT NOJIOXKHUTENBHOTO 3HAYCBUS

B HauaJe NPOKATKHM CAMTKA A0 OTPHUATEJNLHOTO 3HAYEHHA B KOHIE
'ero TUPOKATKH.

Yto6H yCTPaHUTL 3TOT AedeKT, MojBesH BOAY K HHXXHEMY BaJ~
Ky Aas ero oxaaxiaenus (dur. 42). (Bepxuuil ke BasOK 0XA2KNAJCT
¥ pasblie). Perynupys cuay CTpyH BOXB, yAaioCh MOALEPXKHBATH
PaBHOMEPHYIO TeMIepaTypy BaJKOB, 4YTO
CIOCOOCTBOBANO NOJYYEHHI0 CHHIL OJWHA-
KOBO# mJuHb [39].

ARajIOTHYHO IepephBAM IPOKATKH Ha
TOYHOCTb NPOPuAA OTPULATENBHO BJHSET
H3MEHEHHE YCTAHOBHUBILEroCs TeMIa npo-
KaTKH, HOPMaJbHOIO, TAK CKA3aTh, TEMIA,
KOTOPOMY COOTBETCTBYET HacTpofika Cra-
Ha, namomas npoPuab YAOBJETBOPUTENb-
HHEIX PasMepoB B Ipe/esaXx COOTBETCTBYIO-
1mx gonyckos. [ToscHuwm, uto nog remna-
MM NPOKATKH B NaHHOM C/Ayd4ae nozapasy-
MeBaeTCst YaCTOTA BHIA4YN CIUTKOB UM 3a-
rOTOBKH H3 HAarpeBaTe/bHBIX YCTPOHCTB.
Ecau ycaoBus HarpeBa He H3MEHHJHCDH,
T0 Gosee 4acTOH BbiJaye COOTBETCTBYET  oyr. 42. Bajkm aas POKATKH
MeHbllas CTENeHb HArpesa, a 60/ee pel-  Baromusx cnu (3. Kupx6epr)
Kol — GoJbinas CTeneHb Harpesa. Besxoe
XKe H3MeHeHMe CTeleHH Harpesa UIPOKATHIBAEMOr0 MeTaaaa, Kakg
'GBII0 PACCMOTPEHO Padblle, OTPAXKAETCS HA pa3Mepax npoduss.

[Tox TeMmom TIPOKATKH MOXKHO TaKXke MOHAMATh OGIIYIO IPOIOJ-
XKUTEJbHOCTH BPEMEHH, B TEY€HHE KOTOPOrO NPOXOAMT BECh CTaH
WITyKa, BHIJAHHAS U3 [eYd HJAH KOJOANEB. DTO BpeMsi, B 3aBUCHUMO-
CTH OT MOryIiHX INPOUCXORHTH pPa3HHLIX 3aJepXKeK NpH Inepepaue
WTYKA OT OJHOH KJETH K ADPYroil uau npu 3ajade €e B TOT HIHK
apyroii kaaubp, moxer koaebatecs. M B oTOM cayuae Besxoe
H3MEHEHHE IPOMONKUTENbHOCTH BPEMEHH NPOKATKH, OTpa)asch Ha
TeMIeparype NPOKaTHBAEMHX MWMTYK, OTPaXaercs ¥ Ha pa3mepax °
npopuas.

IIpumeHHTEPHO K TAKOMY NMOHHMMAHUIO BHIPAXKEHHS , TeMnbl npo-
katku* M. Py npuBOAMT IUMPH, XapaKTEPU3YIOIIKHE BAMSAHHE HAPY-
LWIeHHsT PABHOMEPHOCTH PHTMA NPOKATKH AJS KPYraAoro (& 25 mm, npo-
KATBIBABUIETOCS B IOJOCAX JAJAUHHOIO 25 # Ha CTaHe OOHKHOBEHHOM
koucrpykuuu 320 uu (6e3 o6Bonok). Ha 100 mr. mpoxaTaHHpix ILio-
JOC MOJYy4YanuCh B CPENHEM CJenyiounHe pesyabTaThi: 60 mosaoc npo-
KaThBanoCh 6e3 MaJeHAMNX 3aLepkeK ¥ HMesa0 TOuHOCTh 10 0,1 snm;
20 mosnoC IPOKATHIBAJOCH C B3aJEPKKAMH B HECKOJBKO CEKYHI H
HMesa0 pasguny B pasmepax ot 0,1 po 0,24x; 20 nosoc mpPOKAaTH-
BaJOCh ¢ 3alepPKKaMH, HECKOJbKO OOJBIIHMH, H HMEJNO PAa3HHLY B
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pasmepax oT 0,2 go 0,3.mm u maxe no0 0,5mu. Kpome Toro, xax
ucxmouenne, #a 600 —800 mosoc 2 ¥ 3 mOJOCH HMeau Goabline
3ajJlePXKKH H NPOXONNJH YHCTOBOH kaaubp C TemmepaTypol OKO.JO
750°, naBas mpH 3TOM YyBeJAH4eHHe TOJMWEELl 10 1,0—1,5mn [2].
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4. To4HOCTs W ABRTOMATH3ANAA NPOEATEH

Brime Gsl10 CKa3aHO, 4TO 4eM 00/ee MOCTOAHHBI BCE YC/AOBUA
NPOKATKY, B YACTHOCTH, PUTM (reMm) mpoxaTkH, a TakXKe uem GoJee
MOCTOSTHHB YCJOBHUS HarpeBa NPOKATHIBAEVOrO MeTanna, Teu GoJee
TOYHHIX PA3MEPOB MOXer NMOJAYyYaTbCs HPOKATHAS MPOMYKIHS.

Ho npu npoxaTke HA OOLIKHOBEHHBIX CTAHAX M [pDH Harpese B
OGHKHOBEHHLIX HATPEBATEJNbHHIX YCTPOHCTBAX TPYAHOCTH HOJNYUYEHHS
TOYHOTO NpoduIs B TOM TO
M 3aKJII04a0TCd, 4TO TPYAHO
CO34aTb OJHHAKOBHE yCJ/O-
BHS AJs BCEX TNPOIECCOB Ha-
rpeBa U INPOKATKH MeTaJja.

Hnage o6crour zeno y
HOBeHIIMX NpPOKATHBEIX CTa-
HOB, TJle M HArpeB H CaM mnpa-
IecC MPOKaTKH MEXaHH3UpO-
BAHB ¥ AaBTOMAaTM3HDOBAHHI,
yeM CO03ZalI0TCA BechbMa mo-
CTOSIHHEIC YCAOBHA BCErO TeX-
HOJOrH4ecxoro mporecca
IPOKAaTKH. N

B xauecrtse mpumepa yxa-
JKE€M Ha HOBelmMe TOHKOJH-
croBuie cransl CHIA pag npo-
KAaTKH XKeCTH.

[MocrosiHuEE paBHOMEpPHHIM HArpeB MeTaaaa X/ 3THX CTAHOB
(cyTyHKH, a 3aTeM IaKeTOB— ,4eTBEPOK®) AOCTHraeTcs TeM, HTO
3TH CTaHbl OOCJAYXKHBAIOTCA MEXaHH3MPOBAHHLIMU H aBTOMATH3KDO-
BAHHBIMH Ne4YaMH HeNpepHBHOIO JAelcTBus. B 3THX neyax pasHOMep-
HOCTH NPOJBHKEHHS HATPeBAEMOTO MeTa/ja AOCTHraeTcs OIHHM H3
TPEX M3BeCTHBHIX CMOCOGO0B: PONMKOBLEIM MOAOM, LeNHLIM KOHBeHepoM
H, HaKOHel, ,lnarapmel 6a1xoi“. IIpouecc ropeHust TON1KUBA aBTOMa-
TU3HPOBaH.

Bo BpeMmst ke caMoil NMPOKATKH YCJIOBHS OZUHAKOBOCTH pUTMa U
TIPOAO/IKUTENBHOCTH IPOKATKH IIAKETOB CO3/ai0TCa paboTOH Ha 4H-
CTOBHIX K/eTsX AyO, CHaGXEHHBIX Clepeid W C3aAH aBTOMATHYECKU
JefCTBYIOIMMH KAuyaloMUMKICA CTOJaMM HampuMmep, cuctembl Wean’a
{¢bur. 43). [Ipu pabore BHa Takux KJIeTAX NOJAYy4AeTCs TaKas PaBHO-
MEDHOCTb PUTMA IPOKATKH, KOTOPAs COBEPUIEHHO HEeAOCTHIXHMMA NPH
NPOKATKE BPYYHYIO BaJIbLOBIIUKAMH. .

PaBHOMEPHOCTH YCJOBHH NMPOKATKH HA TAKHX CTaHaX CIOCOGCT-
ByeT elle M TO, 9TO OOHYHO y HHUX IPHUMEHSITCH YyCTpPOHCTBA Mis
peryJMpoBKH TEMIeparypsl BaJKOB BO Bpems npoxatku [40].

&ur, 43. CxeMa paboThl KavawIHXCA aBTO-
MaTHYECKUX CTOJOB Ha TOHKOJNHCTOBBIX CTaHax
AJg npoxatku xecTH (A. BurkuH)
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VI. Bamgane HAa TOYHOCTH PasMepoB PA3HBIX JAPYIrux
¢daxTopoB

Kpome paccMOTPEHHBI X IVIABHBIX (PAKTOPOB, BJAMSIOIIKX HA TOYHOCTE
NpOKaTKH, WMeeTCa W Psii Apyrux (akTOpoB CaMOro pasHooGpas-
HOTO XapakTepa, MOTYLLHX BJIMATb Ha TOYHOCTH. YIOMAHEM KPATKO
O HEKOTODBIX M3 HHX.

O6pasosanue OKAALUHb HQ nOsepyHOCMU npoxama. Ecan o6pa-
30BaHHE OKAJMHBI HEXeJaTeJbHO BO BCeX C/ayd4asx IPOKaTKH, TO B
0COBGEHHOCTH OHO HEXenaTeapbHO NpH TouHOj mpokatke. OGpasyio-
asiCs OKajquHd MOKeT BJABJHBAThCA BAJKAMK B IOBEPXHOCTDH HPO-
KaTHIBAEMOro MeTaJjJ/a, a 3aTeM B JadbHefilleM TOJ BJIMAHHEM Ka-
Kux-au60 npHuuH (u3rub, TpaBieHHE H Ap.) MOXeT OTBaJHBATECH,
ocTaBJsil BHIIEpOJeHHEE MecTa Ha Goabmied MJAH MeHblnell nJjaoma-
nu noBepxuoCTH. Cjel0BaTe/bHO, B TAKHX MECTAX MOBEPXHOCTH TOJ-
IMHHA NTPOKATHOH NPOAYKUHU OyJeT GTAHHATHCA OT TOMIHHL B IDYTUX
MEeCTax, B¢ HMeBIIUX OKaJHHBL HJF HMEBIIUX €€ B MeHbHICH CTEIIEHH.

Koumpoas pasmepos Rpoxamruon npoldyxyun. KOHTPO/Ib, KaK Ta-
KOBOIi, He MOJKET, KOHEYHO, W3MEHATb PA3MepH yxke MPOKATaHBOH IPO-
AyKIMYU, HO Npu GBLICTPO NPOBOAMMOM TLIATENBHOM KOHTPOJE, IIPH
BCAKOM H3MEHEHHH, HapYUIeHHH TOYHOCTH Pa3MepOB UMEeTCsT BO3MOX-
HOCTb NPHHHMATH HEMEJJeHHbIE Mephl [/ BO3OGHOBJIEHHS IOJyue-
HHS NPOAYKUMH C PasMepaMu B Ipefienax YCTaHOBJEHHBX JOMYCKOB.

[TockobKO paNUMOHAJIbHO TNOCTaBJAEHHBIH KOHTPOJL OKAa3bIBACT
(x0T M KOCBeHHBIM 06pasoM) GoJbLIOE BJIHSHHE Ha HOJYYEHHE 60-
Jee TO4YHOfi NPOKATHOH NPOAYKIMH, HA COKpAlIEHHE MPOUEHTA
BTOPBIX COPTOB K OpaKa u3-3a HETOYHHIX PA3MEPOB, OCTAHOBHMCH
HECKOJAbKO HAa 3TOM BOIIpoce.

PesyabTaThi KOHTPOJA NPOKATHOH MPOAYKIMH 3aBHCAT OT CJe-
LyIomHu X 06CTOATEIBCTB!

1) KaueCcTBa H TOYHOCTM KOHTPOJBHO-U3MEPHTEJBHOrO HHCTDY-
MEeHTa

9) TIATENLHOCTH, C KOTOPOH MPOHU3BOAATCA M3MEpEHHd Nomepes-
HBIX Pa3MepOB HPOAYKIHH;

3) 4aCTOTH M3MepeHui.

Bropoit daxTop, KOHeuHO, He TPeSyer noscHenui. OTHOCHTENHHO
rperbero Qakrtopa (4acToTH HM3MepeHuil) CiefyeT TOAbKO yKasaTh,
Y10 NpOBepKa Pa3MepPOB BHIXOAAMEH M3 CTaHA MPOIYKUHMH AO0/KHA
IpO H3BOAMTHCA KaK MOXHO ualle; CaMoe Jyuliee, ecau KOHTPOJIH-
poBaTh NomepedHbie pasMepsl (WIH TOJIIMHY NPH IPOKATKE JIHCTOB)

_y kaxzo# mTykd. B mporuBHOM cayuae, npH GOJBLIMX HHTEpBANAX

A

B KOHTPO/e NPOJAYKIUH MOMKET MOAY4aTbCs B MPOMEXYTKE MEXAY
JBYMs TMPOBePKaMH GOJBIIOE XOJMYECTBO BTOPHIX COPTOB NO pasme-
paM, ecau 4To-an60 B CTaHe PacCTPOHMTCS BCKOPe NOCJAe H3MEpE-
HHUA LITYKH C YAOBJIETBOPUTENbHBIME pasMepaMH.

Boapmioe 3HaYeHHe HMeEeT KayeCTBO H THI KOHTPOJbHO-H3ME-
DHTETBHOrO MHCTPYMEHTA. I10CKOABKO B NPOKATHON JuTEparype Ha
aTy TeMy HHUYero He TrOBODHTCHA, CUATAeM NOJE3HBIM HECKOJBKO
OCTAHOBHTLCS HA 3TOM BOfpOCE. !

Jlns wW3MepeHus ¥ TPOBEPKH pPasMepoB NOMEPeYHOro CEHEHHA
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NPOKATHOA MPOAYKUNH NPHMEHAIOTCH DASAMYHLIE W3MEPHTENbHEIE
HHCTPYMEHTHI: KDOHUMPKYJIH, MHKDPOMETDH, WITAHCEHUUPKYaH, 11al-
o8B (kamu6per). Haunyumne pesyabratsl ZaoT U HauGojee Yn006-
HBIMH /I MACCOBBIX H3MEePeHH#l NPodUALHONR NpOKaTHOMR TIPOAYKLHHA
ABJAIOTCS WAGAOHB; TO3TOMY OCTAHOBHMCA HAa HUX, HCHOJB3YS e
, . 3TOH e/ COOOIIEHNE HHX,
i 200 - A. KauycoBa u H. T'y6a-
\.j 1I€BA M3 NPAKTHKH IPOKAT-
p0) 9‘ KH Craqu Ha 3/aTOYyCTOB-
CKOM  METaJNypruueckom
3apoie uM. Craauna.
I Mecma maosnee 10 pasuesy Jdo 1932 r. ma 3aa-
= 4 (51 TOYCTOBCKOM 3aBOJie M3-
Pur, 44. 11a6noH A1 NPOBEPKHA PasMepoB Kpy- MEPEHHe NPpOKAaTHOrO Me-
rau ksaapara 50 mu 4 2% (Kauycos, Fy6awes) tajna (B ropsiuem cocros-
, HHH) OPOH3BOIHJAOCE IiO-
CpEeACTBOM WTaHreHUNpKyaeH. IIpu mamepemnmn umm B ycaoBusx
paGoOTH y NPOKATHOrO CTAaHA OYEHb JIETKO GBLIO CHeNaTh OmHGKY B
npenenax 0,1 u paxe 0,2 #a, uTo wHorna mpHBOAWIO K 3a6pakKoBa-
HUIO NPOAYKIMHE BCeH CMeHH (KpOMe TOro, WTAHTeHUHPKYAH HMEIOT
u Ipyrue Heyno6CTBa, KaK, HampuMep, GHICTPas pa3paboTka, 4TO
BJ€YET HETOYHbIE NOKA3AHUT M 1P.). )

Jlyuumine pesyabTaThl Hauaau noay4ath, xorza B 1932 r. saBog
NEpEIe] Ha H3MEDEHHE C HOMOLIBIO NpeAeabHKX mabJa0HOB (xanu6-
POB), MPEACTABJSAIOIMX 'COG00 TAACTHHKH C BLIpE3aMH (rHe3xamu),
U3rOTOBJMACMbIE U3 TBEPNOH cTanu (Hanpumep, PecCcOpHOl); 3TH maa-
CTHHKH, KPOME& TOroO, BO M30exaHue GbICTPOTO H3HAMMBAHHA SaKa-
JHUBAKOTCA.

Ha ¢ur. 44 noxasan wmaéaon mas KOHTPO/Sl Pa3MepOB KDPyraoki
M KBAPATHOH CTaMM pa3mepom 50 wa aas cayuas, KOrza 3Ta CTaab

MOKET MMETD JIONYCK TOMBbKO B MOJIOKHTETbHYIO cTopoHy 5042 %,
T. €. AJs CTajJH Pa3MepoM

ot 50 no 51 mm'. B ka-
au6p ,50“ wryka He gou-
XHa BXOAUTH (3TO— ,He-
NPOXOAHOR® HAMM ,MUHHU-
MaJbHBIA“ Kanu6p); B mpoO- dur. 45, [l1a6 .
O cayiae ee pasucp AT €5 WaSiew win nposepin pasuepon mo-
BHIXOAUT 3a npeaxensr or- (Ka;ycos, ]‘y5ameg)
puuareabHoro xomnycka. B
Kaaubp ,51¢ mTyka AOMKHA BXOXHTH, MPHUEM €CAH CTAAD KPYTJ0ro
CeqeHusl, TO WAbJOH ROJKEH MMeThb BO3MOXHOCTb NOBOPAYHBATHCH
Ha LITyKe

Ha ¢ur. 45 nokasam mabaon nas H3MepeHHs IOJ0COBOH CTanan
60 X 8 um ¢ momycxamu no mupune -+ 1 x4 u no Toamune =+ 0,3 M
MUHUMAJIbHEE (HENPOXOAHEIE) THe3Xa 31eCh b9 Mm u 7,7 MM U Max-
cuMaabHble (Mpoxoauue) — 61 uu u 8,3 s, '

! O6bIKHOBEHHO It MPOKATHOMN NPOAYKUHH NAIOTCR AOMNYCKH B 06e CTOPOHDI
(). Ho B HexoTophiX ciygasx RomycKH MOLYT GbITh TOABKO B OAHYy CTOpPORY, Ha-
fipuMep, B CTOPOHY MAI0CA (MHCTPYMEHTAAbHBIE CTafH).
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[MopoGueiMu maGioHaMu mNpPOKaTHAs MNPOAYKUHS M3MepsieTcd B
X0J01HOM (OCTBHIBIIEM) COCTOSTHHH.

Jlas BO3MOXHOCTH U3MEPEHHS B XOJOIHOM COCTOSTHUH Tpue6YETC‘H
HEKOTOpOe BpeMs (HA OTPE3KY MOJ BOXKHHUAMH MK TNHJOH KyCkd
OT BHeumefl U3 BaJKOB IITYKH, OXAAXKIEHHE S3TOTO KyCKa B BOAE);
MeXIy TeM OueHb YacTO HYXHO INPOBEPATh pasMepH HEMENJICHHO
f0C/1e TOrO, Kak NMPOU3BEJEHA PEryHPOBKA NMOJOXEHHA BAIKOB, T. €.
10 emie ropsueMy KOHNY BHmejwed H¥3 HYHCTOBOH KJIETH IITYKH.

" Ilms aTOoM TeaM HAa KaxAHE pasmMep MPoKaTeBaeMOH CTaJH,
KkpoMe maGJOHOB AT M3MEDEHHS B XOJOLHOM COCTOSHHH (,XOJM0M-
HEX“ Wa6a0H0B), HMelOTCs noxobHHe xe Wa6GIoHbl A/ H3MePeHHs
B ropsuyeM COCTOsiHHM (,ropsune® maGa0HbI).

Y aTHx nocaeinux wabJ0HOB MIUPHHA THE3] AeNAeTCS N0 CYHCEH-
soim pnomyckam (T. €. G6aMke K HOpPMalbHOMY pasmepy) H, Kpome
TOrO, ¢ y4eToM yCajkW NPOKATAHHOrO MeTajJa HpH OCTLIBAHMH.

Tax, manpumep, y ab10HOB A5 KPYIVIOH MAPUKONOALUNEHKOBOH
cTajau ¢ aunamerpoM 50 mam, mpoxaTHBaEMOH TOJBKO € NONOKHTE b
HEM AomyckoM - 1,7 mu, mupuna ruesp cjaeayrmasn: y ,X0JM0RHOTO
ma6aoua 50 mu (Henpoxoanoe ruesno) u 51,7 mam (npoxonzoe gge{;
310); y ,ropsiuero“ xe ma6/0Ha WHPHHA THE3N COOTBeTCT‘PeHHé) ,
u 51,4 mm. CyxeHHOCTb NDeJeNOB IUHPHHBL Yy ,lOpsAYero” mabJuoHa
crnoco6eTsyer 6oJdee TIATeALHON M TO4YHOH pabore Mmacrepa u
cTapmero BaJbIOBLUIMKA U AaeT 60/bIIE TaPAHTHA NOJAY4YCHUS TOUHBIX
Pa3MepoOB UPOAYKUHM NMOCNe ee OCTHBAHHA.

It npoBepkyu ma6/0HOB HMeeTCst HAGOP KOUTPOJIBHBIX CTAIbHEIX
GpyCcKOB u3 TBepAO# 3aKaJeHHOU cTaa, KOTOpHE B CBOK Oueépelb
fIDOBEPAIOTCS TOYHHIMH MHUKPOMETPAMH WJ/M LITAHT€HUMPKY/IAMH.

[IpaMerenue Ha 37aTOYCTOBIKOM 3aBojJe ONHCAHHBIX WAG/J0HOB

* CHOCOGCTBOBAIO NOBHIIEHHIO TOYHOCTH NPOKATHON IIPOAYKLHH: €C/IH

J0 1932 r. B nmpoxaTHOM Iexe O3HAYeHHOrO 3aBOAd KaranuT,TBeSp-
IYI0 Ka4yeCTBEHHYIO CTaJb C B,OHyCK&MH—_}—:3% (mo crapomy OCT'’y 8),
0 nocae 1932 r. gex raaBEyl0 Maccy CBOed NPOAYKUMH CTa/l HPO-
KAaTeIBATh C nonycxaMu] +1,5—2,0% u 4acTH4HO 1O 0CcO6BIM
3akaszam — 1—1,0% [41].

Tax x’()—fnpompy}o'x[m pasMepn npo¢uabsoro mpokara. HUro ka-
CaeTcs JUCTOB, TO TOJUIMHY HX YAOOHEE IPOBEPATH TOUHHIMH MHKPO-
MeTpaMu.

lglomxmo, YTO KAakKoro 6ul POLA H3MEPHTENbHEHE MHCTPYMEHTH HH
TIPHMEHA/IMCh, TOYHOCTL MX MOKA3aHHH JOJKHA JOCTAaTOYHO 4acTo
NPOBEPATHCH, KGO OT NOCTOSHHOTO YMOTpe6G/eHHs OHH Paspabarhl-
BAIOTCH.

Uro kacaeTcs KOHTPOJSI PasuepoB JHCTOB, TO XOPOIIKE pPe3y/b-
TATH B OTHOMIEHHH YBEJMYEHHS TOYHOCTH TOJLIMHBI JIHCTOB MOXHO
10/y4aTh CACAYIOUIHMH BECbMa IMPOCTHIME MeDONDPHATHAMY, BBENEH-
HeIME ¢ 1938 r. ma aucToBHX cramax TpHo Jlayra ma MapmnynoJb-
C e um. HMapuua.

Kofl\:laaii?/]ﬁ crapax 10 1938 r. Bo BpeMst IPOKATKM JHCTOB ONpeje-
JéHHe HMX TOJLIMHE (IPOH3BOAM/IOCH H3MEDEHHWEM TOJBKO OXHOM
TpofONbHOR KpOMKH. KOHeYHO, HpH TaKOM CHOCOGe W3MepeHHs
8Fopas NPOL0JAbLHAS KDPOMKA JIKCTA, BCIEACTBAE HAPYLIEHHS Tapanienpb-
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HOCTH GOYeK BaJKOB, MOIVIA 1O TOJIIHHE OTJAHYATHCH OT MepBOii
KPOMKH, II€DCOHAJ XK€ CTaHa MOT 3TOTO W He 3aMewats. C 1938 r
Ha O3HAYEHHHIX CTaHKaX BBeJd ABYXCTOPOHHHHA 3aMep HpO,Z[OJIbeI);
gggm(?ﬂx JUCTOB BO BPEeMs CaMOTO HpoOmecca NpoKaTku (C OJHOM
MaCP':‘epL;M).CTapmnM BaJIBIOBLUIHKOM; C IPYTO# — NPOBOAYHKOM HJIH
Kpome TOrO, 4T0Gbl BOOOIIE HEe NONYCKaTb MOJIYYEHHS JHCTORB
CO 3HAYUTENTLHOM PasHuuell B TOJIIAHE N0 WX UWHPUHE (YBEJTHYUBAIO-
mefics no mepe BeIPaGOTKH G0YeK BAJKOB), YCTAHOBHJIHU NPEHEAbHYIO
BeJHYHHY 3TO# pasuuusl B 0,3 mau. Beinosnnenue e storo TpeGo-
BaHUS OCYILECTBIAAETCS TEM, YTO B TEUYEHHE CMEHbl IePHOJHUECKH
OTPe3aloT OT BHIXOAAUIMX M3 CTaHA JUCTOB MOIEPedYHbie NJAaHKH
TOJIIMHA KOTOPHIX TIIATE/ILHO NPOBEPSIeTCs N0 BCell aaube ux (T e.
IO BCe# mupuHe Jucra). Pesysbrathl u3Mepenuii 3aMACHBAIOTCS B
panopT; €C/n PasHUL@ MO TOAHHe peadercs Goaee 0,3 ma, TO
MEHSIOT CPeNHUH BAJIOK M CTABAT APYrofi ¢ Gosbuie Bblrl,yKJIOC:I‘bIO
Haxonen, aas To# xe wein 6Opn6L C pasnoﬁ TOJIKUHON aucra
10 ero WIHMPUHE CTAJNH 4Yalle MEHATh CPelNHHe BAJKH: paHblle HX
MeHs/IH Yepe3 6—8 paGouux cMmen, a ¢ 1938 r.—uepes 3—>5 cmen;
g_c_l;ﬂs;ﬂ{cog;ﬁlw;l,xggnﬁ g;;bnljae ¢ mapoit xpaliaux BaJKOB paboTano
O procHIti ankoB (B xommiexre), To ¢ 1938 r. —
Temnepamypusie ycao8us, npu KOmMopwx pador}taem nepcornar
cmaHa. VI caMUIKOM HH3KAst M CJAMLIKOM BHICOKAs TeMnepaTypa BO3-
AyXa y CraHa HeGJaronpuATHO CKAasblBaeTCs HAa KadecTBe 06CaAy-
XKUBAHAS TNPOKATHOrO CTaHa H B INEPBYIO OYepeAb — HAa KauyecTBe
HAaCTPOKKHU CTaHa, YTO OYEeHb YXYAIIdeT TOYHOCTh Pa3MepPOB NPOAYK-
nuu. Tak, Hanpumep, Ha bBeaopenkom 3asoze (Ypaa) sumoit 1920 r
B NOC/IeIHUX YuCaax HOAGDs, KOrAa TemMmepatypa ynaaa xo —35°C;
Ha HOBOM NPOBOJIOYHOM CTAHE, MOrymeM HpokarthBaTh 25—30 m
B CMeHY, OH/I0O MPOKaTaHo B MEPBYK CMEHY [OCJe OCTAHOBKH Ha
EI;IXOILHOF'I IeHb Bcero 0,5 m NMpOBOJIOKH, KOTOpPas BCA MO pasMepy
m“a;::a(:b 6pakoM HJAH BTOPHIM cOopToM. (OCTanbHOM NPOKATHIBAB-
MeTa/Jl NOJy4u/a1cA B BHAe Hejnokarta). [lpuuuea Takoro
pesy/abTara 3akJi04aJjach B TOM, YTO B HEYTENVIEHHOM IOMEMEHUH
;elgnepaTyL)a y craga Onija TOXe O4YeHb HHU3KOH, YTO Memano
ap BI/IJIﬁbeOH HacTpoiike cTama. B To xke Bpems Boza, moctynasilas
gneme KH ¥ 6OYKH BAJKOB, JABaJa TaKOe CHJAbHOE mNapooGpasoBa-
b ,P'-no BAJbUOBUIMKA YHMCTOBOR JIHHHH NaXe IJIOX0 pasiuyani
HO% I,)u,ap6y0rqz‘1e,‘a 3TO CWJIBHO MEIIaJIO COrJ1IaCOBAHHON, YLOB/IETBOPUTE/ b~
CTa}?éHH coﬁ:-maﬂm YAOBNETBOPHTE/LHLIX TEeMIEPaTyPHHIX YCJIOBUH Y
HeOoOXO0JMMO, YTOOH 3/aHUA TNPOKATHHIX CTAHOB ObLIM yTel-
JICHHBLIMM H, KpOMe TOrO, MMe/H BeHTHJSLHOHHblE YCTAHOBKH, C ar-
rperatTaMi JJs OXJaX/JeHUs BO3/1yXa, MOTYLIHE MOHHXKATbL Teiwnepa‘
TYPY pabounx MeCT y CTaHa HA HECKOABbKO I'DALYCOB HHMXE TeMIe-
pPaTypul Hapy>HOr'0 BO3AyXa B XAPKOE BpeMd JeTa.

t Hune. A. K. Casuues. Kax
ALK . NOCTUTHYTO MOBBIIIEHHE KPOUIBOHTEIBHOCTH CTa
tpuo Jlayra. ,Teopus u mpakTHka Meramiypruu®, 1936. ng N&G..A cranos

&8

Bausnue wupurst COpMAMERma, NPOKAmMueaemozo Ha OQHHOM
cmarne, Uem yie COPTAMEHT CTaHa, TeM GoJblne CrenMannsupyercst
nepcoHan HA IpOKaTKe HeMHOrux npodmieit M pasMepos, TeM C
6oJbiueil B cpeflHeM TOYHOCTBIO Pa3MepOB BLIMYCKAET CTAH NPOAYK-
1MIO, TEM GOJBIIHH HPOUEHT BLIXOAA NMPOMYKLHH, YAOBIETBOPUTEID-
HO@i IO TOYHOCTH pasMepos npoduas, paer crad. Hexoropoie
MEJKOCOPTHBE CTAHB BKJIOYAlOT B CBOX NDOrPaMMy INPOKATKY

_npoBosokH. OGHUHO TOYHOCTH NPOQHJS MPOBOJIOKH, MPIKATHIBAE-

MO Ha TAaKHX CTaHaX, HHXe TOYHOCTH HPOBOJIOKH YHCTO IPOBOJIOY~
HBEIX CTaHOB. ’

VIL Heupepmmaa aBTOMATHYECKAd PperyIupoBEa pas-
MepoB NPOPHIT
L4

Ve GBI0 CKA3aHO Bhillle, YTO B HEKOTOPbIX Caydasx Auad yCT-
paHeHud OT'pnua'reanoro BJIHUAHUSA HepaBHomepHocm TeMneparypol
NPOKATHBAEMEIX WITYK HA TOYHOCTH HX DAasMepoB npuberaoT X
BHIDABHMBAHHIO UX TEMIepaTyphl BO BpEMsd caMOR IPOKATKH NYTeM
IIPOMEKYTOYHOrO O1OTPEBA H/IH OX/IK AEHUsT NPOKATHBAGMBIX HTYK,
qeM JOCTHFA€TCS BO3MOXHOCTb MOJYYEHHs NPOKATHOH MPOAYKIHA
60see PaBHOMEDHOH TOJUIMHEL.

3acayXKHBA€T BHUMaHHA aBTOMAaTHHECKad HempephiBHAA pery-
NUPOBKA pasMepa NMPOKATHIBAEMOTO NPOPH/A, IPH MOMOIH KOTOPOX
B 3HAUWTEJHHOH Mepe yCTPaHSeTCs OTpHUATEJNbHOE BaAHSHHE HA TOW-
HOCTb KaK HEPABHOMEDHO TeMTepaTyphl METas/d, TAK H HEKOTOPhIX-
ApYFHX TNpHYMH (Hampmmep, CpabaTHBaHMsd MOAIMIHUKOB BAJNKOB).

1. ABromaTaueckoe HammMuoe ycrpoficrso A. Haias (A. Noll's)

A. Haane CkOHCTPYMpOBai LA INOJYyYeHHT TOUYHBIX pasMepom:
KpyTaHX npoduaen 0co60e HamUMHOe yCTpOMCTBO, YCTaHaBJHBAE:

- MOe Ha CTaHHMHAX YHCTOBOIO (npenomenbﬂoro) oBaJsa ¥ aBTOMar

THYECKH DEeryampyiolmee TOJIIMEY €ro. Kak wu3eecTHO, pasMephbk
OKOHYATEJBHOr0 Npodu/Ia B C1yYae NPOKATKH KPYIJIOro B 3HAUHTE/b-
HOJi CTENeHH OGYCJAOBAMBAIOTCHA Pa3MmepaMH YHCTOBOTO OBAJA. Paa-
MEpHl ke YHCTOBOro OBaJsa, T. €. €ro TOJUMHA U IHpuHA, MEH:-
YOTCS B 3aBHCHMOCTH OT W3MEHEHWS TeMIeparyph MpoKaThiBaeMblx
WTYK, Majaioulefi OT mepejHero K 3aAHEMYy KOHUY LITYKH. Tax xax
NAZeHHe TEMIEepaTyphl BH3HBAaeT YBeNHYEHHE YMMPEHMs MPOKAaTH-
BaeMOro mpoQu/s, TO eCIH He TNPUHHMATH HUKAKHX MEp, PasMEpH
MHCTOBOTO 0BaJia GYAYT UBMEHATHCA MO NJHHE WTYKH OT NEPEIHEro:
KOHLA K 3aJHEMy, 4TO BHBHIBAET COOTBETCTBYIOIEE M3MCHCHHE
pasMepoB OKOHYATENbHOTO NpOduas (B maHHOM CJay4ae-— KPYTJIOTO)..
[To5TOMY paccMaTpHBAEMOE HaXMMHOE YCTPOACTBO PEry/aHpyer pas-
Mepnl (TOJIIHMHY) UMEHHO YHCTOBROTrO OBaja.

ByayuH yCTaHOBJEHO COOTBETCTBYIOIIHM o6pasoM AJs KaxJoro
c/yuasi, 9TO YCTPOMCTBO AEHCTBYET ABTOMATHYECKH BO BpeMs IpO-
XOXKJIeHud HITYKH uepe3 Kazmép B 3aBHCHUMOCTH OT H3MEHEHHHE
3a30pa MeXIy BaiKaMM W OT U3MEHeHHs BeJHYHHb YUIMPEHHT mry-

_ Ku (3TH H3MEHEHus NPOMCXOAAT OT MOHHKEHHA TeMmeparTyphl).
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[IpuBenenyue B NBHXKEHME 5TOrO YCTPOHCTBA H €ro OCTAHOBKA
TPOHU3BOAATCA CaMOR npoxopsmed mrTygkoi !

Has caydas npoxaTku KpYyraoro (37,8 s To4HOCTH mpoduas
J107y9aWancs ¢ IPUMEHEHHEM YKA3aHHOTO ycTpoiicTBa u Ges rzpn:
MEHEHHsl €ro, oKa3aHa Ha ¢ur. 46.

'Q,'
o

—

< YBenuvenue Boicomol U UPURDI
3 LT Chbtaes 1 Kax BuAHO wu3 nmmarpaMM 5TOH
NS RER R durypor, pasunna B roauuse un-
1§\ 774 :-.-:u/w’/,wa égg nyuco)c’ucom /] CTOBOrO oBana 06e3 mnpHMeHeHHH
N Baomi &3 77 [171 paccMarpuBaeMoro yctpoicrsa 10-
3 = - 3 n” e cruraer 0,09 mu, a ¢ npuMenennem
S A = atoro ycrpoicrsa — 0,01 .4, cooT-
2 P EEEREE A1 |} 'BETCTBEHHO 3TOMY A/ 4HCTOBOTOQ
§7f_ oy Frei=iT{ IPOQUIS HONYHATCH UHAPPH:
< AJsi TOPU3OHTAJBHOFO

764 nnamerpa—0,11 um u 0,0 uu

‘20 » BEPTHKAIAbHOIO

N a (1111 T 117 nuamerpa—0,06 #u u 002 un
s
S 45 = Boitaria B3 pucpEzes ITo caoBam aBropa paccmatpu-
Q=== e i “n BAEMOrO PEeryJaHpyioulero ycrpoii-
S 482 -1+ AL + CTBa, OHO XOPOWIO ONpaBALIBAET
<580 T | cebs JIp¥  CrenHanbHBIX  COpTax

T S=f= ] CTajeH, IPOKaTHBAEMHX HEGOJb-

Aavna 8 m

Pur. 46. Kpussie yseanuenns pa3me- 2. Apromar AMH pus PeryIHPOBEU
TOB OBaJa H YHCTOBOIO KPYIJIOFO mas npodnis

T8 MM B 3a3BHCUMOCTH OT MAMHBI
MOTKa C NpUMEHEHHEM M 6e3 npHMe- BBy 60abMOro npakTHYeCKO-
HeHus Perzggggl?xxe;\?6“;1%0110006- ro MHTEepeca aBTOMaTHYeCKOli pery-
. JUPOBKH TOYHOCTH Pa3MepoB mpo-
KaTbiBAEMOIo MeTajaa I

€Ile ONUCAHHE ABTOMATHYECKOTO YCTPOHCTBA CHCTEMBI ILHeF:erB:éL:x
DOBCKOro Meraaayprudeckoro uectutyTa (IMH). Kadempoi npo-
katkn JIHenponerporckoro HHCTUTYTA B koHue 1937 r. paspaGoran
TIDOGKT M CKOHCTPYHPOBAH anmapat AAs aBTOMATHYECKOH peryJau-
POBKM pasmepa NPOKATEIBAEMOr0 NPOGHAS IO BHICOTE C TOYHOCTHIO
Jo 0,01 MM, TIpunuun peficTBus 5TOr0 aBTOMATHYECKOTO ycTpoiictBa
crenyomuit. ¥ crana pacnonaraetcs GOTO3/JEMEHT, KOTOpHI# mpe-
BpAIACT CBETOBYIO SHEPIHIO MPOXOASIIMX MHMO HET'Q PACKAJICHHBIX
TOIOC B 9JIEKTPHYECKYI0. DTO HEOGXOAMMO AMST TOrO, YTOOH ABTO-

MaTB6lel HAroTOBe, KOrJa NPOKATHIBAIOTCH IOJOCH.
. CeTb (POTO3/IEMEHTa BKJIOUEHO pee, KOTOPOE, B caydae ot-
HEeHUS BBICOTHI npoxaTuBaeMoﬁ noJoCh OT HOpMﬂJIbHOﬂ BRICOTHI
dABTOMATHYEeCKH HA XOAY BKJIOHAET HaXHUMHOE yCTpOﬁCTBO CTaHa’
3aCTAB/AA €r0 aBTOMATHYECKH BPAMATHCHA, CMOTPS IO HaxO6HOCTH,
B Ty HWau Apyrywo croporny. Ecau mnpokaTeiBaemas mnoJoca nMeer

1 B cratee A, Noll's, B
. y KOTOPO# 0H coo6maer 06 3TOM PEryHpyoOIeM MpH-
CNOCOGJEHNH, He NPUBEACHO ONHCAHHE ero YyCTpo#icTBa; TOABKO {cpa%o ynomnga-

‘€TCd, 4YTO YCTaHABAHBAETCA OHO HA Kbl
IIIKaX CTaHUWH W YTO Nepenauya AaBi
‘OCYIIECTBASETCA NOCPEUCTBOM Macia [32]. pesata Aapaemi

S0

BLICOTY B YCTAaHOBJEHHBIX IIpeJenax, HAXHMHOE yCTPOHCTBO He
BKAI0YaETCA.

[Mpunnun yCcTpPOHCTBA €aMOTO aBTOMaTa JAOBOJBbHO mpoct. Ha
60uKe IBYX BaJKOB BHITAYMBAETCH KAAMGP WHPHHOR 25 mm c ray-
6unoi Bpe3a B Teso Baaka 40 muam. B aTOT KaNMMOD MEXAY BEPXHHM
H HIOKHHM BaJKaMH MOMEINAIOTCH CeHa bHEE MeTANIUYECKHE YTH
¢ KATAI[MMHCS II0- BEDXHEMY H HHXHEMYy AHY Kaaubpa pOJNHKaMH.
Ecau paccTodHHe MEXAY BaJKaMH H3MeHAeTCd, TO MNOL JNeHCTBHeM
KATAMMKCA POJMKOB Ay COOTBETCTBYIOUHM O6PasoM pesrupyroT
Ha CHCTEMY pHIYaroB, KOTOPbie BKJAIOYAIOT HAXKMMHOE YCTPOHCTBO
CTaHa 1711 NpPHBEJEeHHA PACCTOSHHS MexJy BajJkaMu JO pasMepa
BHCOTH TPOduIs.

Br/atoyeHne HaXUMHOrO yCcTPOficTB2 HNPOH3BOAMTCH NOCPEACTBOM
fETKH, CKOJAB3AIIEH MO ABYM MeXHbIM njacThakam. IIpu HOpMaab-
HOM BHICOTE TPOKATHIBAEMOrOo NpOduAA HmETKa HAXOAUTCA B HyJae-
‘BOM IIOJO0XEHHH, ¥ HAXKMHOE YCTPOMCTBO HE BKJIOUEHO. Ecan Xe
[0 BaAMsgHHEM KakOH-1u60o npuunubl (moApaboTainuch NONIHIHEKH,
HECKO/BKO HM3MEHHJACh TeMNepaTypa HPOKATHIBAEMOrO0 METaANd H
JpP.) PacCTOsSTHHE MEeXIY BaJKaMH, a CJA€A0BATEJbHO, H BRICOTA IIpO-
KaThIBaeMOH HOJIOCH H3MEHHJHCH, TO I{eTKA MEePeABHIaeTcs B Ty HJAU
B APYryl0 CTOPOHY.

Ecau Bajaxu pasouULIHCh, ILIeTKA BK/I0YaeT TOK HaXHMHOI'O
yeTpoO#CTBA B TAKOM HaIDAaBJEHWH, HYTO HAXHUMHOE YCTPOHCTBO
COMMKACT BaJKH 10 HYJEBOTO MOJOXKEHHS; €C/lH XKe BajiKH COMHU3H-
JHUCH APOTHB HOPMAJbHOIO PaCCTOSHHA, TO I[ETKA OMYyCKAaeTCs HUXKE
HYJIEBOI'O NOJIOXKEHHS M, BKAOYas TOK B APYrom HanpaB/eHMH, 32-
CTaBJASeT HaXUMHOE yCTPOHCTBO pa3jABHHYThL BaJKH JO HOPMaJbHOTO
paccTossHus. Bo usbemaHue mnepeperyaupoOBKH, T. €. H3/HUIHEro
.COMMKEHUsS H Pa3/JBHXKEHHS BaJKOB, HMeeTCs CleludaJbHOe TOPMO3-
'HO€ yCTPOHCTBO.

Te mpodwusu, KOTOpPEE NPH NPOKATKE KAHTYIOTCA, MOTYT pery-
JIMPOBATBCA 1O ABYM H3MEPEHHSM: IO BBHICOTE W mupmHel.

JIaenponeTpoBCKHUM METANJIypPruYecKuM HHCTHTYTOM IIOJ PYKO-
BoacTBoM npod. Uexmapesa u uHX. [{o6poTBOPCKOTO paspaboTaH
(B xonue 1937 r) eme npoekT NOJyaBTOMATHYECKOH peryanpOBKH
BHICOTHI npoduas. 3akaouaeTcs OH B TOM, YTO MNPH H3MEHEHHH
BBICOTHI IPOKATHBAEMOro NPOpuas B 60/bLYIO CTOPOHY (eCan BaJKH
pasoiAyTCA) aBTOMATHYECKH 3AXHTA€TCA JaMnouKa CO 3HAKOM -H);
TIpY YMEHBIIEHHH K€ BHICOTH NMPOGHAs (ecan Basku cOIu3ATCH) 3a-
xuraerca Jamrnouxa co ssakom (—). COOTBeTCTBEHHO TOMY, Kaxas
JIAMITOMKA 32XUraeTcsi, 60JTOBLIMK IOCPEACTBOM HAXHUMHOIO YCTPOH-
CTBa yCTaHaBAMBAeT BaJKH B HODMaabHOE ToJoxenne [42]. B craTtbe
M. T'enecuna, u3 KOTODOH 3aUMCTBOBAHO IIpHBeJeHHOe OIMCAHUE
apromarta JIMH, nocaepguuit HasBaH asTOMAaTOM ,AJA MPOKATKH HA
munyc“. Ho, KOHeuyHo, NpH COOTBEeTCTBYHOUle#d OTpPeryJHPOBKE €ro
OH MOXET CJAYXHThL BOOOLIE AJas TOYHOH NPOKaTKH B Hpejeaax
MeXJy MONOXKHTEJIbHBIMA ¥ OTPHUUATENbHBLIMH JOIMYCKaMH >,

1 [lo cauzerennctsy M. Faiemuna, asromar [IMW neoaHokpaTHO RpOBEpsicH

#a craHe 320 My 3asona uM. [1€TPOBCKOrO H NaBaj XOPOWME PE3YAbTAaThl.
2 [IpoxaTka Ha MuHyC GyaeT 0CoB0 PacCMOTPEHa B KOHIE JNaHHOH KHHIH.

-
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B. TOYHOCTD PASMEPOB JHCTOBOI'0 IPOKATA

Bce u3/10XeHROE O BJAMSHHA PA3JAHYHEIX (PAKTODOB HA TOUHOCTE
pasMepoB NMPOKATHOH NPOAYKLMHM OTHOCHTCS B TOH WM HHOH Mepe
K TIPOKAaTy BCeX BHIOB, HO HEKOTOpHIE M3 PACCMOTPEHHBIX (hakTOpOB
Haubosiee NMOJHO OTHOCATCHA K COPTOBOMY H BOOGHmE NPODUILHOMY
npoxary. HTo xe Kacaetcs NHCTOBOrO NIPOKATa, TO BBHAY HEKOTO-
PbIX OCOGEHHOCTEH Npouecca NPOKATKH JIHCTOB YCJAOBUA HOJYHYCHHST
TOYHBIX DPA3MEPOB JHCTOB HMEIOT HEKOTOpble OYeHb XapaKTEPHHIE
ocoGenHoctdH. B ocoGeHHOCTH 3TO KacaeTcs TOHKHX JHCTOB, Ha
TOYHOCTb TOJIIMHBL KOTOPHIX BJIHSIOT, KpOMe oO6umux (akTopos,
0GyC/IOB/MBAIOIIAX TOYHOCT BOOGIE BCeX BUAOB NPOKATA, elme,H
Apyrue IONOJHHTEeNbHbE (akTopH. Kpome TOro u tpe6omauus -B
OTHOLIEHHH TOYHOCTH Pa3MepPOB, INPeLbABsIEMble B HEKOTOPHIX CJy-
4aax K JUCTOBOH INPOAYKIMH, a HMMEHHO, NDH IPOKATKe TOHKHX
JIUCTOB, 3HAYHTEJIBHO IIPEBHINAIOT TPeGOBAHMS, NPEABABATEMBE K
ApyrHM BHJaM mpokaTa. Tak, manpumep, ecau A1 COPTOBOTO MpO-
KaTa TpeGyeTCsi TOYHOCTb A0 JECATHX AOJeH MuATMMEeTpa, TO s
TOHKHX JHCTOB TPEOYETCsh TOYHOCTb A0 COTHIX NOJEH MHJJIMMETpa.
Takast cTporocTs TpeGoBaHHM K TOYHOCTH TOHKHX JHCTOB BIOJHE
MOHATHA, KOO NPH HE3HAYUTEJBHOH TOJIIMHE AUCTOB KaX[as COTask
MUJITUMETPA TOJIHHL OIYTHTENbHEIM O6Pa30M BJAMSET HA BeC Ju-
croB. Tak, Hampumep, IDH NPOKATKE JHCTOB TOMIMHOW 0,3 M
yseauuenne Touwunel ux Ha 0,03 #m naer HexenarenpEOe yBesH-
yenne seca na 10%. [losTomy Gyxer mesnecoo6pasHo BOMPOC TOU-

HOCTH pasMepOB JHCTOBOIO IpPoKaTa paccMmoTpeTrs em: JIONoJa-
HHUTEJBHO.

I. Ocofennocrn MOdyYeHHsT TOYHEX pPasMepoOB JHCTO-
BOTO IPOKATA

[Tox TOYHOCTBIO Pa3aMepOB JKHCTOBOTO NPOKATA IOHHMAETCS BO3-
MOXHO GOJee pPaBHOMEeDHas TOJIMHA JHCTOB KaK B TONEPEYHOM
CCUEHHH, TAK H B NMPOAOJBHOM NPU BO3MOXKHO GosblieM npubauxe-
HUH 3TOH TOJNMKMHH K Tpebywomeiics. [aBHasgs TPYAHOCTH 3aKJIO-
HaeTCsd B NMOJYYEHHH DaBHOMEPHOH TOJILIMHH B NONEDEYHOM CEYEHUH.

Ha TounOCTH pasMepoB JIHCTOBOrO NPOKATA BAMSIOT TOYTH BCE
T€ (DAKTOPH, KOTOpHe O6YC/OBAMBAIOT TOYHOCTL PA3MEpPOB npo-
AYKUHH, TOJy4aeMOd NPOKaTKOH B KaJHOPOBAHEBIX BaJKax. )

OC0oGeHHOCTD Ke NO/MydYeHHs TOYHHIX Pa3MEPOB JHCTOBOIO npo-

'
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xaTa 3aKJ044eTCs B TOM, 4TO HekOotopuie (axkTopwl, BooGHe 00y-
CAOBJHBAOIIHE TOYHOCTh BCEX BHJOB NIPOKATA, NPH MPOKATKE JHUCTOB

JAMEIOT 0CO0eHHO CHJBHOE, a4 MHOrJa, KaK, HampHUMEp, IIpHU npOKaTKe

TOHKMX JHCTOB, peluaiolnee 3HAYEHHE.

K Taxum daxrTopaM OTHOCATCH:

1) BEIpa6OTKa (M3HOC) MOBEPXHOCTH BAJKOB (B CMBIC/IE H3MEHEHUA
npoduss Gouex BaJiKOB);

" 2) coCTOAHHE MOBEPXHOCTH BAJKOB (B CMBIC/E CTENEHH IMAAKOCTH
HX TOBEPXHOCTH);

3) koseGaHusi xuaMeTpa O6OYex BaJKOB NOJ BJHAHHEM pas’orpesa
M OXJaXJEeHUS BajlKOB.

Kpome TOro, nmpu npOKaTge TOHKHX JHMCTOB HA TOYHOCTH HX
pa3MepOB OKA3HIBAIOT BJMAHME CaAenyiouwpe QakTopbl, HE HrpaioMmue
posu nupu npoduipHOH MpOKAaTKe:
< 1) nedopmauus NPOKaTHEX BaJKOB;

2) u3MEHeHHE CKOPOCTH IPOKATKH;

3) CKOJIbXEHHE JHCTOB JAPYT OTHOCHTEJBHO APYra (NpH MPOKATKe
TaKeTaMu);

4) ocoGennocTu mpouecca aedopManuu MeTan1a B BaJKaX.

CTenenp BJAHSHHA Ha TOYHOCTb pAa3MEpOB JHCTOB OTAEABHBIX
¢daxkTopoB BTOpPOR rpynmel pasauyHa. OCOGEHHO CH/IBHO BAHAET
nXedopmanust BankoB. UTO Kacaercs OCTaIbHBIX (AakTOPOB 3TOMH
TPyNNel, TO XOTA BJAMSHHE MX HA TOYHOCTb 3HAYHTENBHO MEHbIUE,
geM pausAHHe RedopMauuy BaJKOB, HO TeM He MeHee IpeHeGperathb
MMM HEJb3s, H BO BCAKOM C/aydade HYXHO OTAaBaTb Cebe OTYeT B
3HAYEHHH KAXAOr0 U3 3THX (PaxTopos.

YeM TOHDIIE NPOKATHIBAIOTCA JAHCTH, Tem OoJblilee 3HAYEHHE
AMEIOT mepeyucieHable (pakTopel, B OCOGEHHOCTH NPHHHMAA BO BHH-
MaHHEe Ty BBICOKYIO CTeneHb TOYHOCTH Pa3MepoB, KOTOpad MpeibsiB-
AfeTCs B HAcTOAllee BpeMsl KO MHOIMM BUAaM TOHKHX auCTOB. Tax,
HanpuMep, eCld JJs JHCTOB, MAYLIHX HA HM3rOTOBJCHHE IKECTH, H
panpime TpeGOBanach MOBOMBLHO BHICOKAH TOYHOCTb TOJUIMHE, 4
uMmenno 0,05—0,06 xx, TO B noCAexHEe BPEMss OT ISTHX JIHCTOB
Tpe6Gyetcs TouHocTh He Menee 0,02 s

Jlast cayuasi IPOKATKH JHCTOB 60pb6a C BJHSAHMEM T€pPedYUuC/aeH-
HHX (DAKTOPOB TOXE MMeeT CBOM OCOGEHHOCTH.

II. BamaaEe Ha TOYHOCTH Pa3sMepoB IOIEPEUHOTO cede-
HA A JHCTOB WpoPuis OG0YKH BAJTKOB H COCTOAHHA ee
MOBEPXHOCTH, 00YCJIOBICHHEX BHPAOOTEOH BAIKOB

[To Mepe TOrO, KaK BaJKH PaGOTaIOT, NOBEPXHOCTb ux OOueK
Bb paGaTbiBaercsi, mpuyeM Gosblie TNocpexuHe GOYKM, 4eM y Kpaes,
BCJ@ACTBHE Uero IepBOHAYanbHBIH mMpoduap 6Godex BaJNKOB H3ME-
pgetca. O TOM, Kak B TedeHue paboueit Hejxeqn H3MeRAeTCS MPO-
duapb GOUKH BATKOB, MOXKHO CYIUTb MOCPEACTBOM 3aMUCH KPHUBU3HHL
npo Guast 60UKK 0COGHM NPUOOPOM — HHAUKATOPOM.

Boipab0Tka IOBEPXHOCTH BaJKOB OTPAKaeTCs, BO-NEPBLIX, HA
COCTOSHAH TIOBEPXHOCTH JHCTOB, KOTOpHie MepecTarT GblTh IVax-
, KAIMH H JeJaloTCs MIePOXOBATHIMH, H, BO-BTODBIX, BEHI3LIBAET H3MEHE-
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HHEe NPO(u/Is, OTPaXKAIONeecss Ha PABHOMEPHOCTH TOAIHHE JUCTOR«
U 10 u Apyroe, xOHEYHO, OTPHNATENBHO BJAHSET HA TOYHOCTH pas-
MEpPOB JIHCTOB.

PaccmorpumM, kak otpaxaercs BHPA60OTKA BAJTKOB HAa TOYHOCTH
PasMepOB TOACTHIX M CPEAHHX JIHCTOB M OTZeJbHO HAa TOYHOCTH
pasMepoB TOHKHX JIHCTOB. i

1. Bepa6oTka BaJEOB OPH UPOKATEe TOJXCTHX K CPeIHHX JHCTOB.

IIpu mpokatke TOJCTHX H CPegHHX JAHCTOB (T. €. JHCTOB TOJ-
WMHOIO NPHMEPHO OT 4 10 25 #u M TOMLIE) BANIKH B CPABHHTEJNbHO
KOPOTKOe BpeMs (HAUDHMED, B TeHeHHe 5 CyTOK) BHPAaGATHBAIOTCSH

s TaKHM 00pa3oM, 4TO Nocpesune Goy-
| {@ KI BAaJKOB 110/1y4aeTCAd yMEHbIUEHHE
——f ZAuamerpa (npumeprno ua 1,0—1,5 M),
_T —-~— —+. —}. - K xonmam xe 60uxm Bmpa6oTka mo-
CTENEHHO CXOXMT HA HeT. DTH Ay-
rooGpasusle BHPaGOTKM HA GOYKaX
Pur. 47. Cxema 06T0uKH cpeiHero BaJKOB BBI3HIBAIOT COOTBETCTBYIONI YO
Baaka CTanoB TpHO JlayTa A1sl TO1-  HePABHOMEPHOCTH TOJIUHEN JHCTOB,
CTHIX H CPei*;"’l‘(o’:{"ccﬂ‘;B (o6rouka 3 yyenno, YTOJIIEHHE JHCTOB NOCpe-

- ¥ AuHe (B NONEPEYHOM CEUEHWH).

C 5TuM OTPHUATE/BHBIM BJAWSHHEM HePaBHOMEPHOH BHIPAGOTKM:
BaJKOB B CJydYae NPOKATKH JUCTOB HA CTAHAX TpHO JlayTa 6oproTcs
CAeAYIOIEM 06pa3om.

Tak kax cpennuii BanoOK, Gylydud MeHbINEro IHAMETPA K pa6o-
Tast KaK MM NMPOXOXKJEHHWH JUCTA BBEPXY, TaK H IIPH €ro NPOXOK-
AEHHH BHHU3Y, BHIPAGATHIBAETCA 3HAYHTENLHO GHICTPee BepXHErOo M
HUXHETO BAJIKOB, TO B TEYEHHE KAMMNAHHWH PAGOTHI 3THX NOCASAHHX
BQJIKOB CpeHMII MEHTIOT HECKOMbKO pas. Tak, wanpumep, Ha TOJI-
CTOJIHCTOBOM CTaHe 3aBoJa uM. Mabuda (r. Mapuynoan) epxsuii w
HIDKHMH BAJOK OGHYHO PaGOTAIT IO OAHOMY MeCAmy, CPexHuil xe
BaIOK B Tede€HHWE S3TOro BpemeHn wmenserca 10 pas!l. Bepxmuit n
HUXKHHB BaJOK BHITAYWBAIOTCHA UHJIHHIPUYECKUMH, 4 CPeIHHH BasoK,
YTOGH KOMNEHCHPOBATH BCE yBETMUMBAIOILYIOCS BHPAaGOTKY BEPXHErC
U HIXKHErO, 06TAYHBAIOT HUIHHDHYECKAM TOJBKO MOCPEAHHE, KOHILBL
ke COYKH €ro CTa4yHBAKT ,Ha KOHYC, KAK MOKA3aHO HA dur. 47,
IpYYEM 1O Mepe 3aMeHbl CPEeJHHMX BAJKOB KOHHYHOCTL KOHI[OB
GOYKH BCe YBENHUHBAETCH, KAK 3TO YKA3aHO B caenywoiel tabJauue:

[Tpu stoM B Hexo-
Mngigngx;o Beauunna N cpensero Beawyuna TOPOH ~ CTCICHH Oépa-
NOPRAKY KOHYCHOCTH BaJKa Tmo no- KOHYCHOCTH mraeTcss BHUMAHHUEe U HA
sakaankn | (5 X @) B MM [panky 3akaanku (s Xa)s un TBePAOCTb BAJKOB, a
HMEHHO: 71715t MATKHX BaJ-
1-it 0,2 < 500 6-it 1,7 X 1000 KOB, KaK OBICTpee cpa-
2-# 0,5 X 1000 7-it 2,02X1000 6aTLIBAIOIMXCS, KOHHY-
8-t | 081000 8-it 2,3 1000 HOCTb Je/1aeTCs KX A

4-% 1,1 X 1000 9-i 2,6 X 1000 1 0.9
5# | 1,4X1000 { 10-5 | 29%1000143] Pas ma 01,—0,2 mm
6oJaplile, 4eM IJs TBep-

1 Pasmep BaiaxoB — 850/560/860 X 2540 s, JAbIX [44].
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[To TeM e NPHYHHAM AHAJOFHYHBIM 00DAa3OM BHTAYHBAIOTCH BAJKE:
AAsl CpelHeNHCTOBOro crama Ttpuo Jlayra (750/550/750 3¢ 2400 am)
na CranuHckom 3asoze ([low6acc). Ha stom crane cpexpune Bankm
MEHSIOTCA B TE€YEHME Nepuoja PabOThl BePXHErO H CPeAHEro BAJKOB:
13 pas, npuueM mepBele JABa CPeiHHE BaJKa BHITAYMBAIOTCS 6ea
KOHYCOB, @ IIOCJAeNyIOIIME BaJKH— C BCe BO3pacTalomeid KOHHY-
HoCcTh0, @ uMenHo: 0,2—0,4—0,6 xm u T. A., OpuyeM KOHHUECKHe
KOHIH 60uKHM HMeT NJIHHY 600—700 mar [43].

OcoGerHO TmATEIBHO NPUXOAUTCA NOAOHPATL NPOGUIL BAJKOB.
NpH TNPOKATKe JHCTOB, OT KOTOPHIX TpebyeTcs HECKO/ILKO MOBHI-
weHHas TOYHOCTh TO/IIHHEL, KaK, HAIPUMED, JUCTOB CYNOBOH CTaJH.
Jlast MUCTOB, MAYIUKX HA H3rOTOBJAEHHE CYNOB, Pa3MepoB, HANPHUMED,
1400 > 4000 > 4 ., monmycku mo TojmiuHe paBHbl 0,5 x#m, a mism
6oJsee y3kux W Kopotkux -+ 0,25 .

Eme 6osnee TpyoHBIMH SIBASIOTCA TPEGOBAHHUS B OTHOWICHHH J10O-
MyCKOB MO BEeCy, KOTOPble AJs JHCTOB Ha Cy/a OGBLIYHOM KOHCTPYK-
LMY PaBHH £ 5% OT TeOpeTHYecKoro Beca JHCTOB, 4 A7 JUCTOB,
HWAYIIUX HA CyJa Jerkod KOHCTPYKUHH—OT 0 a0 5% (4T0 COOT-
BETCTBYyeT AONYCKaM IO TOJILIHHE [Jifl JHCTOB TOMIHHOIO, HANIPHMED,.
4 mwm B nepsoM cayyae +0,2 ux u or 0 10 0,2 mu BO BTOPOM
cayuae).

Jocruypr yKasaHHOH TOUHOCTH B OCOGEHHOCTH TPYAHO HA CTaHAX
cTapoi kOHCTPYyKuuHK. Tak, HanpHMep, HA 3aBOME UM. Ivlsepmuncxoro
B IIepBO€ BPEMS OCBOEHMs INIPOKAaTKH JHCTOB CYJAOBOH CTalu B Te-
yeHue psga Mecsiues 1936 r. U3 npOKATHIBAEMHIX COTEH TOHH 3TOHR
CTaM¥ YIOBJETBODHTEJBHBIMU MO TOJIHHHE OKa3HBAIHCH TOJBKO:
JeCSTKH TOHH.

Toabko mnyTem BHMMATEILHOTO NoOAGopa npodmias Bankos (Ha
CpenHe-TUCTOBOM CTaHe TpuO JlayTta) yna/noch Ha aTOM 3aBOje NpO-
KaThiBaTh JIHCTH CYyAOBOH cTadu ¢ Tpebywomelca TOYHOCTBIO (KO-
HEYHO, NPH YCHJEHHHM BHMMAHHS K HACTPOMHKeE CTaHa).

JpyramM cnoco6oM A/ YMEHbIUEHHS BPeIHOTO BJHAHHS IOCTe-
IeHHO YBeJHYMBAIOUEHCs BHPAGOTKH BAJKOB HA TOYHOCTb TOJILIHHBY
JUCTOB 9B/ASETCA PALMOHANBHAS IOCAELOBATENBHOCTL B BHINOJHEHHHE
MMEIOIIMXCA B II€Xe 3aKa30B HA JIHCTHI.

dTa pamMOHa/bHAs INOCJEAO0BATEe/NBHOCTb 3aKAI0YAEeTCd B TOM,
4TO HENOCPEACTBEHHO MOC/€ YCTAHOBKH LEJIOr0 NONPaBIeHHOIO:
KOMIJIeKTa BaJkoOB (TPOMKM BaJKOB Ha cTaHax Tpuo Jlayra wiau ma-
PH BaJKOB HA CTaHax Ayo), T. €. KOIJa BaJKH ellle He BHIPaGOTaHH,
M3 MMEIOIIHXCH 3aKa30B HA JHCTH Da3HOH IIHDHHBL NPOKATHIBAIOT
cnepsa HauGo/iee WIMPOKHE JHCTH, 4 3aTEM, MO Mepe BCE YBeJaH-
YHBAOWENCA BHIPAaGOTKH BaJKOB, MNEPEXOAAT HA IPOKATKy BCE:
6onee u Gosee y3kux JHMCTOB. [TOHATHO, 4TO HA y3KHX JUCTAX OJHA
H Ta Xe BeJMYHHA BHPACOTKM GOYEK BAJKOB JAAe€T MEHBIIYIO pas-
HHAUY B TOJIIIMHE KPOMOK M CPEAHHBI JHCTA, YEM y UIHPOKHX JHCTOB

ur. 48).

@ OTMe)TPIM eule, 4To, NPOKATHBAA HA BAJIKAaX C WHPOKOH Goukoi
y3KHe JHCThl, HeOOGXONMMO HAmpaB/siTh JHCTH MO BO3MOXKHOCTH
CTPOro. no cepeauHe GOYEK BAJKOB M He HONYCKATh, YTOGH JAHCThE
npoxoauad OaHxe K KaKOMY-AHG0 KPaio 60YeK; B NOCAeAHEM CAyYae
’
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Pasuuua B TOJIIUHE KPGMOK OyJeT I101y4aThCsa 6osiee 3HAYHTENbHOH,
yeM B TOM CJydae, KOrAa JHCTH IIPOKATHIBAIOTCS HA cepefuHe 60-
xex (¢ur. 49).

[ToMumo mapywenus npoduas OGOYEK BAJNKOB, BLI3HIBAIOUIETO
HEePABHOMEDPHOCTH TOJIUIMHLL JIHCTOB, BHPAOOTKA NOBEPXHOCTH BaJ-
KOB BBI3bIBA€T TaKXXe H HEPABHOMEPHYIO, IEPOXOBATYI0 MOBEPXHOCTH
JHCTOB, KOTOpas TOXe B M3BECTHOM CMEICTE HAPymIaeT PaBHOMED-
HOCTbL TOJUOMHBL JHCTOB. HO, OZXHAKO, IpH IpoOKaTKe TOJICTHX H
CPeIHHUX JHCTOB, NPHHHMAs BO BHHMaHHE CpABHUTEAbHO OGOJBIIYIO
B@JIUYHHY paspemaeMblx AONMYCKOB, C 3TUM MHpATCH N0 TeX nop,
IIOKa NMOBEPXHOCTL JHCTOB HE€ HAUYHET IIONY4aTbCsi CJAHIIKOM HEPOB-
HOM N HeKkpacuBoi. Toraa MeHsioT BeCb KOMIVIEKT BajakOB (TPOHKY).

Bepznuu banon | m-p=s Bepzxrui Banon m-n=$§

Huwnut 8anox Husmnutr Banox

. i Rre -
Bepxruu banon m,-n,=8§, Bepanuu fanox m;=nz=$,

d-=milgse  =mal

Huwwruu banor

’ . K
Husunuu Bano $<$§

‘Pyr. 48. IIpoKarka JUCTOB HY Bad-
Kax ¢ OJAHHaKOBO#t BbIpaboTKOH
Goyex:

«—NpOKaTKa WIHMPOKMX JIMCTOB, PaASHUILA

TONLMHE KPOMOK M CepeinHb—S; b—Impo-

aTKa VSKMX JIUCTOB, Pa3nyua TOJNLIMHBI
KPOMOK i CepelHbl—s,;; 8§ < §

®ur. 49. INpokaTka JIACTOB Ha BaJj-
KaX ¢ OAHHAKOBOH BBIpabOTKOMH
Goyex:

Q~-NPOKATKA AUCTa 6AMKe K OIHOH M3 HIeeK,
Pa3HBU TOMUHHBI KPOMOK M CEepeAMHBI
Mm—-n=s, NPOKATKA JNCTA MO ceperuHe Goy-

KM, DaSHUIA TOMUIHHL KDOMOK M CepelHHb
m—n=s,

2. Cocroanue NOBEDXHOCTH BAJKOB JJH NPOKATEH TOHKHX JHCTOB

[Ipn npoxatke O4eHb TOHKHX JHCTOB, HMEIOIUMX TOJIIABY, H3ME-
PSIEMYIO BCErO JIMLIb HECKOJNbKUMH MAECATHIME MHJIEMeTpa (Hanpu-
Mep, XECTb), YPe3BHYANHO BAXHO HMETh BAJIKM-¢— 6e3YKODU3HEHHO
r1aJKOH X TOYHOH MO AUAMETPy MNOBEPXHOCTHIO, 4 WMEHHO, C TOY-
HOCTBIO Ja)ke He A0 JAeCATHX AOoJed MHAAUMETpPa, a g0 COTHIX JO-
Jiefi. Takas NMOBEPXHOCTL BAaJKOB AOCTHTAETCS CJAEAYIOLIMMH MEpO-
N PUATHSIMH:

1) OGToukolt BaJKOB HA TOYHEIX BA/JBLETOKAPHBIX CTAHKAX, B
0COGEHHOCTH BAXHO, UYTOGBl 5TH CTAHKK HMMEAW NOAIIKNHHKH BO3-
MOXHO 60J/iee COBEPLUICEHHOH KOHCTPYKUHH. o

2) IlpuroroBienneM BaJKOB C NOJHPOBAHHON NOBEPXHOCTHIO, a
HE C NOBEPXHOCTHIO, IOJNYyYaeMOH MPOCTO OGTOYKOH peslamu.

JIns mpoxaTKu XKEeCTH COBPeMeHHHE WaKndOBaIbHbIE CTAHKH AAI0T
BAJIKM C 3ePKaJbHOH IOBEPXHOCTHIO, HA KOTOPOH HE JOIYCKALTCH
Hu oHO# pucku., OIZHOBPEMEBHO KOHCTPYKUMSI TAKHX CTAHKOB HA€T
BO3MOXHOCTbH 101y4aTh HEOOXOAMMYIO BHIEMKY Ha 6O0YKaX BaJKOB
¢ toudocTtbio no 0,025 mm, a Ha JYYIDIHX CTAHKAX — AAKE C TOY-
Hocteio 1o 0,0025 mar (1/1000 mrofim) [45]. ‘

3) INocToAHHOH TOANEPKKOU NMOBEPXHOCTH BAJAKOB B GE3YKODPH3-
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HEHHO IJIaIKOM COCTOSIHHH BO BpeMsi paGoTot MX B cTaHe. Jlas 3TOH
ueJid HAa JYYIIHX COBPEMEHHBIX KCCTEKATAJIbHEIX 33aBONAX HMpHMe-
HAIOTCS CNEIHAJIbHEIE YCTPOHCTBA C MOJHPOBOYHBIM KaMHEM, KOTO-
puli BO BpeMs NPOKATKH JBHXKETCA B33l H BIEPEN HA OCOGOM
TOHKOM BaJy BNOJ/Ib ILPOKATHEIX BaJKOB H HAXOLy YHCTHT HX 1o-
BepxHOCTh. [locpencTBoM Takoro yCTPOHCTBA MOXKHO He TOJBKO
NOAAEPXKHUBATL B HaJJEKAUleM COCTOSHHH MOBEPXHOCTb BANKOB, HO
TaKxke nyTeM NUIHQOBKM CHHMATh HETPOHYTHE Kpas 60uxu, ecau
*BbIPabOTARTCS €€ CePeIHHA, T. €. MOXHO NOJJAepPXKHBATh HEOOGXOIH-
MBI pOduIL BankoB [46].

Camo cO60O# @OHSTHO, 4TO Y BaJKOB ISl NPOKATKH TOHKHX
JUCTOB BBHIPaGOTKA, KOTOpas eIle MAONMYCKaeTCsd HPH MPOKaTKe,
MOXEeT MMEeTb 3HAUMTENbHO MEHbUIYIO BEJHYHHY, YeM Y BaJKOB AAS
IIPOKATKH CPeJHHX H TeM Goaee TOJCTHX JHCTOB. Eciu npm mnpo-
KaTKe TOHKHX JIMCTOB Ha BajJKaX MOJYy4aeTCs CPABHUTENLHO 3HA-
upTeNbHas BHPAGOTKA ITOBEPXHOCTH OOYeK, TO, KOHEYHO, BaJKH
HYXHO CcMeHUTh. ONHaKO NPH INPOKATKE TOHKHX JIHCTOB TAKOTO
pOza, Kak, HaPHMEP, KPOBEJBHOE XKeae30, €CJAU HA BaNKaX HUMEeeTC s
BHPaGOTKA CPaBHUTENbHO HeGOJbIION BeJHYHHBE, TO B TeyeHHE
HEKOTOPOr'0 BPeMEHH (HeCKOJbKHX CMeH) Napaln3oBaTh OTPHLATEJD-
HO€ BJMsHME €e Hd PaBHOMEDPHOCTb TOJMIHHH JHCTOB B NONEPEYHOM
CEYEHHH MOXHO IO H3BECTHOH CTENEHH NOCPEICTBOM DPEryJHPOBKH
TeMmnepaTypbl 604ex BaaxoB. B 3aBHCHMOCTH OT TeMmepaTyph BaJ-
KOB (HEpaBHOMEpHOH 1O BCel AauHe 60YKH BAJKA) OHH NOCPE]HHE
M MO KpasM G0YeK paclupsaioTCs HA PA3HYI0 BEJHUYHHY, YTO OTpa-
xdercs Ha npodusie Govexk Bankos. Mamenas temmeparypy Gouek
BAaJKOB B )X€JAa€MOM HaNpaB/JE€HHH, MOXHO BOCCTAHAB/JIMBATL H3MeE-
HHBLIMUCS BCJEACTBHE BHIPAGOTKM NPOQUab BaJKOB, NPUGIHKAA €0
k HopMasapHOMYy. O cnocoGax peryaMpoBaHus TeMNepaTypoR mpo-
¢una 60yex BAIKOB OyAeT CKAa3aHO B CJAeAYIOHIEM paspeJe.

III. Usmenenue pasmMepoB gHamMeTpa GoYeK BAJIKOB
BCIEJCTBHE Pa3oTpeBa H OXJIAERICHES HX

BeaencTBie HarpeBa BAaAKOB NPOKATHIBAEMEIM METANJIOM GOUKH
BaJKOB yTOAWAWTCA. ITO YTOMICHHE, MO MOHATHHIM MPHYHHAM,
manboapliee MOCPegHHe, K KPasiM k€ OHO yMeHbmaercs. Ecau Ban-
KH BHITOYHTb TOYHO LHJNMHIADHYECKHMM B XOJIOJZHOM COCTOSIHHH, TO,
pasoOrpeBlINCh MNPH IPOKATKE, OHH CTAHYT BHIYKJARMH (Pur. 50).
JIncTel, npokaTaHHele HA TAKUX BAJKAX, OYAYT UMETb B IIQNEPEYHOM
CEYEHHH TOMLIHHY [0 KPasM GOJIBIUYIO UeM IOCPeAHHe.

[Tpu npokaTke TOJCTHX W CPEAHHX JHCTOB OGLIKHOBEHHO He
CUMTAIOTCA C MOJYYAIOIIMMCS TIOJA BJMSHHEM pPa30rpeBa BaJKOB
YTOJIIEHHEM HX GOUKM B CpefHed YaCTH MO CPABHEHHIO ¢ KPagMH,
TaKk KaK OTHOCHTEJbHASI BEJIMYUHA STOTO YTOJIIEHHS HesHAUMTE bHA
(mo CpaBHEHHIO C TOJINUHOH NpOKaTHBaeMux JHCTOB). [Ipu npo-
KaTKe 3THUX JHCTOB MPEOsaAaAaoMUM (PAKTOPOM, BJAHSIOIIEM Ha
TOYHOCTb TOJIIMHB JHCTOB, ABJAAETCA BBIPAGOTKA IIOBEPXHOCTH
BaJIKOB, Ae#CTBylowas B OOGpPaTHOM IO CPABHEHHIO C pPa3OrpeBOM
HANpPaBJAEHMH H OBICTPO HeHTpanuaylollas B/IHsHHE pasorpesa 10
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MEpe YBeJHUYEHHA NPOAOJIKHTEABHOCTH paGOTbI BaJKOB C MOMEHTZ

YKJAIKH HX B CTaH NOCJAe NMEPeTOYKH.

Ho mpu npoxatke TOHKHX JIHCTOB, KaK, HaIpHMeD, KPOBEJbHOE
Kesne30 M T. 1., 3TO YTOJIUEHHE BAJKOB NOCPEAHHE 60YKH SIBJASETCS
cepbe3HedmuM M faxke pellawomuM GakTopoM, 6e3 yueTa BJHSHHS
KOTOPOr0 ¥ MNpHHATHSA COOTBETCTBYWINMX MEP He/b3sl MOJydaTh
PABHOMEPHYIO TOJIIHHY JHCTOB. :

20
a

A 7

®ur. 50. Vsmenenne npoduis BajAKOB A NPOKAETKH
JHCTOB NPH HX pas3orpese:

@—B XOJONHOM COCIOfHHUM—CTPOrO HMIMHIDHYECKAd [OBEPXHOCTH
Goyex; —B pasOTrPeTOM COCTOAHHUU—BHINYK/as HOBEDXHOCTb 60YeK

1. ®axTopH, 06yCIOBIHBAIOIHE BeJHIAHY BHIOYEJIOCTH 606K BAJIKOB
WoJ, BJAASHACM H3MeHOHHS TeMHEPATYPH BAJIK0OB

Beswunna noayyaomeics or pa3orpesa BanKa BHIYKAOCTH GOuKH
NOCpefHHe WM, BeDHEE, Be/MYHHA INPEBHIIICHHs YBEAWYEHHS aAua-
Merpa GOYKH BaJKa MOCPEAMHE IO CPABHEHHIO C yBeJHUYEHHeM MIHA-
mMeTpa kxpaeB OOuYKH, €CTh BeJUUHHA, 3aBUCHAINAS B OCHOBHOM OT
TeMIePaTyphl pPa3orpeBa BaJXOB; TeMNepatypa e pasorpesa Baj-
KOB B CBOIO OdYepelb 3aBHCHT OT pAAa (PAKTOPOB, a HMEHHO: cTe-
NeHH HArpeBa NPOKATHIBAEMOTO MeTaJ/1a, TOAIMHbI, IHPUHBL K JJTHHBL
NPOKATHIBAEMBIX JHCTOB, JAMHBL GOYEK BAaNKOB, JAHAMETPA BAJAKOB,
METOJAa MPOKATKM JHCTOB, HHTCHCHBHOCTH H DABHOMEPHOCTH MpO-
necca NpoxaTku (TEMNOB IPOKATKH) U NPOY.

UeMm GoJsblue AHAMETP BAJAKOB, 4€M [JHHHEE JAHCTH H ueM OHHU
TOJILE, TeM GOJbIIe IOJAY4YaeTcs BHINYKJAOCTL G0ouex. UeM ropsuee
NpoKaTbiBaeMblii METaNJA M 4YeM HHTEHCHBHEE NPOH3BOIUTCSH npo-
KaTka, TeM GOJblie pPasorpenaloTcs BaJKH U TeM GOJblle OTATh-TAKH
MOJIy4aeTCsl BBINYKJ/IOCTb.

B ornowenuu BamaHMA crnoco6a NPOKATKH HANOMHHM, 4YTO KpoO-
BesqbHOE eae30 y Hac B Corose NPOKATHIBAIOT ABYMS CIOCOGAMH:
no ,ypansbCKOMY CHOCOOY“— ,Ha XOJIOJZHBIX [eHKax“, T. €. C OX-
JAK/JCHUEM ILI€eK BaJIKOB BOAOH, U 1O ,EBPONEHCKOMY CHOCOGY“ —
»Ha TODAYHX wWeHKax“, T. e. 6e3 OXJAXKICHU EeK BOAOKH, HO nphu
OOGUJIBbHON MX CMaske. ’

Pasunua B TeMnepatype umeex B TOM H B Ipyrom cjayuae, ode-
BUAHO, COOTBETCTBYIOWHUM O00pa3sOM BJHAeT HA TEMIepPaTypy Tex

y4aCTKOB GOYKH, K KOTODBIM NPHAEraioT HICHKH, M CJeJ0BaTENbHO,
n Ha npoduab GOYKH.

2. Meponpearug npoTnB W3MeHeHAA NMPOPHEJAA (0Tex BAJIKOB TOWKO-
JHCTOBSIX CTAHOB O] BJIUAHHEM Pasorpena

HroG6sl HeHTPanu30BaATh BIUSHHE PA30TPeBAa BAIKOB Ha IPaBU/b-
HOCTb NMPOGduIaA GOueX Ba/lKOB, MOCTYNAOT ABOSKHM OGPA30M: BO-
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nepBHx, BHTAYMBAIOT OGOUKM BAJKOB C HEKOTOPOH BOTHYTOCTHIO;
BO-BTODHIX, BO BpeMa paGOTH Ba/JKOB Pa3Ju4HbIMU CHOCOGaMu pe-
TyJAPYIOT TeMnepaTypy 604ex BaJIKOB,

a) O6Mmoura 6anK06 ¢ GOTHYMOCMBIO HA GouKax

Buansiude pasorpesa BaJIKOB IPH NMPOKATKE, H3MEHSAIOWIErO CTPOTrG
HUIHHIPHYECKYI0 IIOBEPXHOCTH BAJKOB HA HECKOJbKO BHIIYK/IYIO,
3apaHee Y4HTHIBAaeTCs, U NMO3TOMY OOYKH BAJKOB [/ MPOKATKU TOH-
_KUX JIHCTOB BPOJI€ KPOBE/JBHOIO Ke/€3a U JHCTOB, HAYLHUX IS H3-
rOTOBJEHHS JKEeCTH, BHITAYMBAIOTCH HE TOUYHO WHIHHIPHYECKHUMH,
A C HEKOTOPOM BOTHYTOCTBbIO IOCepPEeAUHEe, TaK 4YTO BAJKM, OYyLYyuH
C/JIOXKEeHH B XOJOAHOM COCTOSHHH, HMeIOT IIPOCBeT (Ieab), MOKa3aH-
BBt HA ¢ur. 51.

Besauuuna mpocBera mocpeiyune Gouex y
BAaJKOB I/ IPOKAaTKH TOHKHX JHCTOB B 3a-
BHCHMOCTH OT BhIIelepeyHCJeHHOr0 psja
daxTopor aenaercsi B npenenax or 0,2 xo
0,6 M

Ipu ynauso BoIOPaHHOR BEJIMYHHE BEIEMKH 4. £l Ofrouka BalkoB
HA Ba/KAX BO3HHKAIOWAS OT PA30rPeBA BAM- ;g npokaTkd TOHKHX JH-
KOB BBIIYKJOCTb YDABHOBEUWIMBAETCA, H I110- CT1OB (€ BOTHYTOCTHIO NO=-
BEPXHOCTb BaJKOB IOJyYaercs CTPOro HH- BEPXHOCTH GOueK)
JHHIPUYECKOH, YTO CHOCOGCTBYET IOJyUe-

HUIO JIUCTOB OJWHAKOBOU IO IUHPHHE JMCTA TOJILIUHEL

BornyrocTs npu o6Touke npupaetcs 60YkaM BaJKOB B TOM CJay-
yae, ecay NPH NPOKATKE BaJKH CHJABHO DPa3orpeBaioTcs (BajlKd KPO-
BeJIbHBIX CTAHOB, Ile B OJNHON M TOH Ke Iape BaJKOB JHCTbl NPO-
TyCKAIOTC TOAPSA [0 MHOFO Pa3, 4TO BBHISLIBAET CHJIbHBIH Pa3sorpeB
ux). Ho mpu apyrux yc/a0BHAX PaGoThl, €CJAH BAJKH HE HCIBITHIBAIOT
3HAUUTEJILHOrO Pa3orpeBa, TO OHH MOTYT BHITAYMBATLCSH He C BOI-
HYTHIMM 6OYKaMH, a, HAaoGOPOT, ¢ BHINYKJIOCTbIO HA Ooukax. Tak,
Hanpumep, Bepxuue paGoune Baaku (1680 610 su) paGounx Kie-
* Tejl HeNpepBLIBHOTO TOHKOJHCTOBOTO CTaHa ,3anopoXcTann® (umero-
MEero [eCsTh IMOCAEL0BATENbHO DACIOJNOXKEHHBX KaeTe#l KBAPTO),
KOTOpble NMpH mpokaTKe Gjdarofapsi OCHJIbHOMY OXJAXACHHIO NOYTH
BOBCe HE pa3orpeBaloTCs, BBHITAYMBAICTCS CO CAGAYIOIEH BHINYK-
J0CTbIO TOoCpeanHe Gouku: y kaeredt Ne 2, 3 m 4—0,33 ma; y xiereir
Ne 5,6 u 7—0,3 ux u 'y nocaennux kaeret Ne 7, 8,9 m 10—0,25 mu.
Hukuue BaJkKM BO BCEeX KJAETAX BHITAUHBAIOTCA CTPOrO IHJIHH-
npuueckumu. (MOXHO, KOHEYHO, TPeOYeMyI0 BeJNMYHHY BBINYKIOCTH
BaJAKOB DacnpeAe/UTh NOPOBHY MEXAY BEPXHHM H HHXHAM BaJ-
KaMH, HO HpOWe OJWH BaNOK BHTAYMBATBH CTPOTO LMJAMHADHYECKHM,
a ApyroMy nasaTh BCIO BeJHYMHY HeOGXOnMMO# Bhimyk/aocTtd. s
PABHOMEPHOCTH TOJIIMHLI JUCTOB HE WMrpaeT HUKAKOH pOJM TOT CIO-
€06, MO KAKOMY BLITAYHBAIOTCS BAaJKH).

6) Peryauposra npodiuas 60uer 6aA%06 NOCPedcmeonrn uUsmeHenus

MEMREPAMYPLL UX PA3OIPEEA

Ecau 6B npoxartka (TOHKMX JHCTOB) IPOTEKanad B COBEPIICHHO:
HEH3MEHHBIX YCJAOBHSX, 06eCneunBarILUX NOCTOIHHYIO TEMIEPATY DY,
JO0 KOTOpPOH pasorpesaloTCs BO BpeMs PadOThl BajK{, TO YAAYHO
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BpIOpanHOil mpy 06TOYKE BITHYTOCTH 60OYeKk BaakoB ObIO 6bl /0-
CTATOYHO [/ MOJyYeHHST JHCTOB paBHOMepHOH toJamuHsl. Ho ycio-
BHS NP MPOKaTKe OOBLIKHOBEHHO HENMOCTOSHHBI, H TeMHOepaTtypa, Ao
KOTOPOH pa3orpesaioTcsd BaJKH, KOAeOJeTCAd NOJ BJAHAHHEM LENOro
psana GakTopoB, KOTOPHE OLIH NEPEUHC/]EHB paHblle, TOJLUUYH U
JJIHHBE NPOKATHIBAEMHX JHCTOB, CTENEHH  HArpeBa Mera/n/a, MHTEH-
CHBHOCTH (TE€MIIOB) NPOKATKA W NMpod. B pesyapTaTe, mo KakoMy OLI
npoduA0 HH BHITOYH/IH GOYKH BAaJKOB, NPOJUJIL BaJKOB OyIeT KO-
— aAe6aTbCs, a CJAE€I0BATEAbLHO,
PAaBHOMEDHOCTE TOJIIHHGI JIH-
CTOB B NONEpPedYHOM CeYCHHUH
6ynetr Hapymarbcs.

[lpn pa3orpese BaaKOB
BHIIIIE HOPMAJLHOM Temmepa-
Typul GOYKH BAJKOB IOJIyda-
IOTCA BBINYKJABIMH (B Baakax
»,TYyro“), u JQHCTHI, NPOKAaTH-
BaeMEIe B TAKUX BaJKdX, HMe-
IOT TOMHIHHY NOCPeAMHe
MEHbLIE, YeM MO0 KPOMKaM,
OPHYCM KOHIBM JHCTOB TO-

®ur. 52. Bausnue cTenenn pasorpesa paxr- CPoAdd€  MOJYHAIOT - BHIIY-

KOB Ha NpO(uib HX GOueK u wa pup xon- KJAOCTb (dur. 52, a). Ecanm

11OB NMPOKAaTbiBAEMBIX JHUCTOB: e BaJIKU OXVIaXparwTcCd HH-
a—pasorpes BhilIe HOPMaibHOro; b—pasorpes wmke K€ HOPManbHOH Temmepary-
HopuaxvHoro PEl pasorpesa, TO HX GOUKH
. JeJalTCA BOTHYTHIMH (,Ny-
CThie” BAJKH, B BAJKAX ,M0J0“); JHCTH Ke, NPOKATHIBAEMHIE B Ta-
KAX BaJKaxX, HMEOT NOCPeAHHE TOJAIMHHY GOALUIYIO, YeM IO KPOM-
KaM, NPpUYEM KOHUBI JHCTOB MOJYYAIOTCA C YAAUHEHHAMH MO KPAfM,
¢ ,ywmamu“ (dur. 52, b). \

(IloxoGubie e u3MeHEHHS OvepTaHuil KOHIOB JHCTOB BHI3bi-
BAIOTCA TAKXKE H MOCTEMNEHHON BuIPaGOTKOH BaJKOB: €CJAH BHOBbL 34-
JIOXKeHHBIe BaJKH CHauaJsa JAlOT JHCThl, MMEIOLIHE KOHILI, KaK Ha
dur. 52, @, TO Yepe3 HECKOJBKO AHEH paboOTHl KOHIbLI NPHHUMAIOT
SDopmy mo Qur. 52, b).

Hro6H HeATPaNH30BATL OTPHLATENbHBIE TOCAEACTBHS M3MEHCHU
npopuas oT kojebaHuit Temueparypsl GOYeK BAJAKOB, HEOOXOLUMO
KaKUM-HHOYJb CIOCOGOM DEryJHpOBaTh TEMNepaTypy BaiKOB B 3a-
BHCHMOCTH OT H3MEHFIOU[MXCA YCJIOBHH NPOKATKH TAaKHM 06PA30OM K B
TaKOH CTeneHy, 4To6ul NPoduabL BaIKOB 0CTABAJICH MOCTOAHHBIM. Crio-
COGOB PEryJuPOBKH NPODUAST BAJAKOB IAA NPOKATKH TOHKHX JHCTOB
HEMEEeTCs HEeCKOJbKO; OCHOBAHH OHH HA UPe3BLIYAHHON YYBCTBHTE/b-
HOCTH NPOQHI BaJKOB K H3MEHEHHAM KaK TeMNepatypsl caMuX Gouek
BAJKOB, TaK H TEMIEPATyphl HIeeK BaJKOB. Peryaupopath mnpopuIb
G0YeK BA/IKOB TEMNEPATYPOil BANKOB MOKHO CJIeIYIOLHME CIIOCOGAMH:

1) u3MEeHeHHeM CTeleHM HATPEBA METANAa;

2) U3MEHEHHeM TeMNePaTyPHl M€K MPOKATHHIX BAIKOB;

3) OXJakKAeHHEM HAM NOAOTPEBOM GOYEK BAJKOB TeM WJIH APY-
rEM crnoco6oM (BOxOH, mapoM, rasom u mpow.).
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Tag kak 6e3 PeryaHPOBKH TEMIEPATYPHl BAIKOB, IPOKATHIBAIOLIAX
TOHKHE JHUCTH, HEBO3MOXHO MNOJYyYaTh PABHOMEPHYIO B NONEPEYHOM
CeyeHWH TOJIIMHY JAHCTOB, TO OCTAHOBMMCA HECKOJABKO MOAPOOHEe
HA CMOCOGax Pery/aHpOBKH TeMnepaTypel BajlKOB. )

PeryaupoBka npoduas BalKOB H3IMEHEHHEM CTe-
Nenn Harpesa mpokaTeHBaemMoro mertaanaa. Ecam Bopa-

60TKa BaJKOB JJS TOHKHX JHCTOB YBEJAUW4YHBAETCHA, TO YCTPAHATE

(B HeKOTOPHIX Npeje/ax) BIAHSAHHE 3TOrO YBEAHYEHHS BHPAOOTKHU HA
TOJIHAHY NpoKaThiBaeMbIX JUCTOB MOXHO, IOBBICHB TEMNEParypy
Harpepa MeTamia (CyTyHKH), WAYIIErO B IPOKATKY. [Mpu npokarke
HaneTOﬁ CYTYHKH BMECTE C pasorpesoM H YBEJAHYEHUEM IHAMETPa
cepeinHbl GOUYEK BAJKOB IPOHCXO- sa V. Vs

JHT, KOHEYHO, DasOrpeB W YBEJaH- M

yenue puaMeTpa kpaeB O0UYKH, HO

yBeJnUeHHe JHaMeTpa CepeaunHbl

6ouex moJayuaercsd OoJjee 3HAUH-

TeabKoe, deM Kkpaes Gouek. I1oay- ®ur. 53. MsMenenne npoduis Baika ¢
4aIoUasicA PAHANA BEARUUHDL YBE-  g,0, 500 pripacoTkoit (a1s mpokatku
AUMYeHWit AuaMeTpa Ha CEPEAHHE ropgux AHCTOB) B 3aBUCHMOCTH OT cTe-
60ouek U y KPaeB HX TEM 00JILlIIe, nenu HarpeBa NMPOKATHBAEMOH CYTYyHKH:
seM phille TeMNepaTypa MPOKA: L riediiy b Mskion o L e
ThIBaeMOH CYTYHKH. HOpMaﬂbHaH Tolk A0 HOpMaibHOR TeMneparTyphi (BOl‘HyTOCTb:
Temmeparypa HArpeBa CYTYHKH poiditiiceuon cyryhmon, narpetoh nu-
JOJIXKHA BBI3bIBATL TAKYIO pasauany 1l HOPMAAbHOA TEMHEPaTyph
MeXAy BeJHIHHAMH YBeJII/I‘leHI/Iﬁ

JuaMeTpoB nocpesvHe H 'y Kpaes, KOTOpafi KOMIIEHCHPYyeTCda BeaH-
yuHOM BOTHYTOCTH GOYEK BaJKOB, 1ABAEMOM HOBGLIM BaJKAM IpH HX
o6Touke. Ho 3TO mnpeBbllieHHe YBEJIHYECHHS HHAMETPAa NOCPEAHHE
6oyex NMPOTHB YBEJAHUYEHHS NMAMETPOB MO KDAsM HX, €CIH TeMmIepa-
Typa HATpeBa CYTYHKH GyieT HOPMAJIbHOM, OKaxXerTcd HeQ0CTaTod-

* HbIM, 4TOOLI KOMIEHCHPOBATH Ty YBEJIHYEHHYIO BOTHYTOCTb NOBEPX-

HOCTH BAaJKOB, KOTOPafA IOJYyyaeTcs NPH BHPAGOTKE BAIKOB B MpO-
mecce pa6oTel ux. IlosTomy, ecqm He NPUHAMATL Mep, TO MpH
yBeaUdEHHH BbIPAGOTKH BAJKOB JHCTHI 6yAyT noayyaTtnca Gogaee
TOJCTHIMH NOCPEJUHE, 4eM y HPOLOJBHBIX KDOMOK.

B rakux cAydasx (IpH yBeJIHUEHHH BEIPAGOTKH BaJKOB) npube-

"TalT K MpOKATKe CYTYHKH C HECKOJbKO GO/ee BbICOKHM (no cpas-

HEHUIO C HODMAAbHLIM) Harpesom. Torxa GoJsee 3HATHTENbHOE yBe-
JHYeHHe AuaMeTpa B CepefuHe GOUYEK BAJKOB MO CPABHEHBIO C HX
KPrAMH MOXET KOMMeHCHDOBATH YBEIWYEHHYIO BOTHYTOCTDH 6ouex
Bankos. BhilIeCKa3aHHOE CXEMaTHYeCKH wamocTpupyercs ¢ur. 53.

VCTpaHeHHiO BAMSHMS HA PABHOMEPHOCTH TOJILUHBI JHCTOB 3HA-
uHTEBHOM BHPAGOTKH BaJIKOB IOCPEICTBOM IPOKATKH GOJ/ee BLICOKO
HarpeToll CyTYHKH OJHOBPEMEHHO cOCOGCTBYIOT elle TeM, YTO (KaK
570 GyAeT PACCMOTPEHO Aaiblue) melKH BaJIKOB IPH STOM AEpPHKaTh
XOJOAHEE.

PeryaupoBka npoduas BanKOB MOCPEACTBOM H3-
MEeHEeHHS TeMNepaTyph weeK Baakos. [Ipu npokaTke TOH;
KHX JHCTOB 10 CHocoby ,Ha TropsAuMX IeHKax“ NPUMEHAIT eNuH-
CTBEHHHI B CBOEM POJe CHOCO6 A/ DPEryJHpOBKH TOYHOCTH pas-
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MepOB NOJydYaeMoil NpOAYKUHH, T. €. B JAHHOM Ccaydae — AJA pe-
TYJAMPOBKH TOYHOCTH TOJIUIMHBI JHUCTOB. ITOT CNOCOG 3aKJIIYAETCH
B H3MEHEeHHH TeMIepaTypsl HIeeX BaJKOB, NPOKATHIBAIOMIHX TOHKHE
JIACTHI.

[lycTs miefiku BaKOB ODH INPOKATKE, HANPHUMEDP, XECTH HMEIT
TeMnepaTypy 300—350° (Tak 4TO CMaska IHeex CJerka ALIMUTCH).
Ecau nouemy-au60 BaJKH PasOYXHYT mnocpeiuse GoJjblue HOPMaJb-
HOH BenuuuHn (,TIHYT CepeAuHON“) M JHCTH mNOCpeinHe moJy-
Yyaj0TCH TOHbINE, 4eM y KPOMOK, TO meHkaM JaloT BO3MOXHOCTH
HarpeThCs BIkE HX HOPMAJbHO TEMUEPATyphl. TOr0 MOXKHO JOCTUYD
yMeHbIIeHHeM KOJHYeCTBa MOIKJAALIBAEMOA CMa3kH Ha mIedKu
MM Ke YMEeHblIeHHeM NO0JAB0OJa BOAH B TPYOKH, 3aJUTHIE B IJIH-
TAX-BCTABKAX, YK/JIAABIBA€MbIX B NOAYUIKY MOJ HHXHHE DOLIMIAM-
HHK HIDKHEr0 BaJKa WJAH HAJ BEDXHHM MOAMKNHHKOM BEpPXHEro
Bajaka (ecau, KOHeddqO, TAKHe NJAUTL-BCTABKH HMEIOTCH). .

Ecau xe nocpeaune 60YeK BaJKOB MNOAYyHAeTCs BOTHYTOCTH
{,cnabuHa“) B makeT JHCTOB NOCPeJHHE NOAYHAETCs TOJIIE, YeM 10
KpasiM, To npuberaloT K HEKOTOPOMY OX/NaXAEHHIO MIEEK BaJKOB.
ITOr0 MOXHO AOCTHYb NYTEM YCHJIEHHOTO INpubaBIeHHd CMA3KH Ha
ulefiKH BaJKOB HJAM XKe YCHJAEHHEM OXJAXIeHHd NOAIIHIHHKOB 1O-
CpPeJCTBOM yBe/JHYeHUs MOABOJA BOAH B TPYOKH NJAHT-BCTABOK.

[TepBelit cnoco6 n3MeHEHHS TeMIepPaTypbl LIEEK BaJKOB (MOCPeX-
CTBOM U3MEHEHHH KOJMYECTBA CMa3KH Ha UIelikax) NpuMeHaJCs, Ha-
npuMep, Ha TOHKOJUCTOBBLIX CTaHax 3aBoJa HM. Komuurepna; BTO-
poit ke cnoco6 (MOCpeACTBOM H3MEHEHHS NOLauyd KOJHYEeCTBa BOJAKI
B ILIHTH-BCTABKH) — Ha JIBICbBEHCKOM 3aBo/e.

(TauTsl BCTABKM COOTBETCTBYIOT IO JJWHE 'H ILIMPHHE pasMepam
HUKHEH CTOPOHBI NOJLUMIHUKOB).

O BTOpOM cnoco6Ge peryaupeOBKH TeMOEepaTyphl IIeeK TOBOPHT
M. A. TonosanoB [47]. '

B o06oux cayuasix u3MeHeHHe CTENEHH HArpeBa Imeexk OBICTPO
TlepenaeTcs NMPHJErawidM K HMUM 4acTaM OGOYeK H BHI3BIBACT yBe-
JHYeHHe HJH yMeHblieHHe JuaMerpa GoveKk MO KpasMm, 4TO JaeT
BHIDABHHBaHHE npoduas 604ex B xKenaeMOM HANpaB/AeHHH.

Koneuno, takoii cnoco6 pery/upoBKH TOJIIUHBEL JHCTOB TpefyeT
G0/IBIIOTO HABHIKA. |

O ToM, KaKoe? BJAMSIHHE OKa3bLIBAET TeMIeparypa lLIeeKk BaJKOB
Ha npoduapr Gouex BaJKOB, a CAEJOBATEILHO, H HA TOJIIHMHEY JUCTOB,
BUAHO u3 caejpyiomero npumepa. [Ipm npoxkarke KPOBEABHOro xe-
Jes3a no crnocody paboTh ,HA TropAYHX WIedkax“ HOCTATOYHO CJay-
YUTHCH NEPEepLiBY B paboTe MPOAOKHTEABHOCTHIO B 3—4 MHHYTHI,
KaK HM3-33a H3MEHEHHWs YCTAHOBHBIIMXCS TeMIepaTyp meek u 60Yek
BAMKOB W BLI3BAHHOTO 3THM HM3MEHEHHs YCTaHOBHBLIErocs TeMmepa-
TYPHOTO B3auMoZelCTBUS MeXAy lefikaMH H GOYKAMH BaJIKOB ,Te-
pAeTcs npoduaL“ BajKOB, a 3TO OOGCTOATENLCTBO BHI3LIBAET H3Me-
HeHHEe TOJUIHHLI NPOKATHIBAEMBIX KPOBETbHHEIX JHCTOB.

Peryauposka npodbuas BaJAKOB OXJaX/AeHHEM HJIH
NMOXOrpeBOM HX BOAOH, mapom, rasom u np. Ilpu mpo-
KaTKe TOHKHX JHCTOB C LeJLI0 MPeAYyNpPexAEHHs UYPe3MEpPHOro pa-
30TpeBa Ba/Aka, BPEJHOTO L' IPOUHOCTH BaJKOB, MPHMEHAETCS
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oxJXKIeHAe HX Pa3/HUHBIME CHocoGamu: IPOCTO BOAOH, mMapOM UK
gOLOH, pacHblJEeHHO# TOCPEeACTBOM BO3AyXa. Onnako, Kpome Impe-
LyNpemIeHHT UPE3MEPHOr0 pPasorpeBa BAIKOB, STHMH cnocobamu
O HOBPEMEHHO MPOH3BOIHUTCS PeryaupoBKa npoduas 604eK BaJKOB,
[HOCKOJBKO T4 WAH Apyras cpefa (Bola, nap H TPOY.), U3MEHS:s TeM-
nepaTypy BaJKOB, STHM CaMmbiM Bhi3BIBAET H HM3MEHEHHC npoduas
Gouku BaAKOB. [IpHBEJeM ONHCAHHE DA3MMYHBIX CNOCOOOB DEryJm-
'poBKHM NpPOGHAS BaJTKOB MOCDPEACTBOM OXJIAXKAEHHA HAM PASOrpeBa
ux 60oYeKk Kaxko#-1HO60 cpemoH. } )

Pezyauposka npoguis 8aLK08 1Y Ab8EPUSUPOSAHROU 800oii. Ouenn
XOpOIIHE DPe3y/NbTaThl, KAK B CMplc/Ae CTOMKOCTH BAJAKOB, Tak A B
OTHOIIEHHH TOBBIIEHHA TOYHOCTH TOJUIHHBE! JHCTOB (KDOBeJIbeIX)
10/1y4aI0TCA NPH OXJAXICHWH BAJIKOB NOCDPEACTBOM pacnblieHHOK
BO3JyXOM (1y/1bBePH3HPOBANHON) BOJBL. Takoli cmoco6 HAYAIM NPH-
mensite B 1937 r. ma Bepx-Hcerckom 3aBoje ,U,aB.iIEHPIE BO3AyXa H
BOALI B 3aBHCHMOCTH OT TeMmepatyph, A0 KOTOPOH pPa3OrpeBAOTCA
BaJIKH, PETYJHPYeTcs N0 NOKA3aHHSM MAHOMETPOB, 4EeM peryJ/u-
pyeTcs TeMuepaTypa, a 8HAYHT H npoduan KaKIOTO BaIKA KJIETH.
ONHOBPEMEHHO TOJyYaeTcsi MOCTOAHCTBO TeMIEpaTypsl IIeex, uTo
T0%e CMOCOGCTBYeT MOAAEpXKe HeOGXOXUMOTro NpodHIs GOuKA
BAJIKOB, H B P€3yJbTaTe YBEJIHYHBAETCH TOYHOCTH TONUIMHBI NMPOKA-
TeiBaeMHIX JHCTOB. KoneGaHust B TOJIUKHE JHCTOB IOJAYHAOTCA HE
Goaee 0,01—0,02 snm [48].

Pezyauposka npoduis 8aax08 ea3os. Bajiku MOTYT HE TOILKO
C/HIIKOM Pa30rPeBaThCs, HO TAKKE W OXMAMJATHCSA HHXE HOPMaJb-
Hofi TemmepaTypHl (IpH IepepHiBax, 3aMeIVIEHHH TEMIOB POKATKH),
yTo TOXe H3MeHseT ux npoduab. UroOw u3Gexarb STOTO M3MEHE-
HEst TPOGMAA BAJIKOB, MPH NPOKATKE TOHKAX JHCTOB MPHMEHIAIOT no-
JLOTpEeB BAIKOB 10 HEOOXOLUMOH TeMNepaTyphl MOCPEJCTBOM raso-
BHIX TOPEJOK. Peryaupys OTAeJbHBIE TODEJKH, DACHOMOMEHHLIE

. BJOJb GOUYKH BAJKa, MOXKHO DeryiuposarTh B KeJaeMOM HaupaBre-,

HEE KAK TeMIEpaTypy BCEro Bajika H BeCb €ro npohuib B UEJIOM,
TaK U €ro OTJAeNbHpe YacTH, €C/H, HanpuMmep, ONHA IOJOBHHA H/IH
yacTb GOUKH Bajka BhpaGoraerca 60ablie JPYroi. [Tyckas ropenku
Ha cOOTBeTCTBYMOIEH yacTH GOYKH BAJKOB, MOXHO IMOJHAMATH TEM-
nepaTypy 3TOil 4acTH, BLIPABHHBATDH npoﬂmm; BAaJIKOB H 9THUM Ca-
MbiM [1OJAYYaTh JHCTHl Go/ee PAaBHOMEPHOH TO/MIIAHBI [49].
Pezyauposka meunepamypbi 8a.AK08 COBMECMHO 2a30M LU NAPOM.
Jlyumne pesyabTaTsl B CMBIC/AE MOLAEPKKH Heo6x0AuMOro npoduas
6ouex BAJAKOB MOJyYalOTCd B TOM Caydae, €C/I¥ pery/iupoBka HX
TeMIepaTypbl NPOH3BOLHTCS B 060HX HanpapBJIeHHAX, T. €., €CJH,
¢MOTpA 1O HANOOHOCTH, WJAH OXJAXAaloT BAJIKH WK MOLOTPEBAIOT
ux. Takas peryJupoBKka TEMNepaTypH BaAKOB MPOU3BOAMTCA IpH
nomoliu yCTaHOBOK, KOTOpKIE, CMOTDHA 10 XeJaHuio, MOTYT IIOXBO-
JIHTb K BaakaMm H nap u ras. Ecau BaJAKH CIAALIKOM pasorpeBaroTCe,
TO Ha HUX NyCKaeTcs [ap; €cau, HA000POT, BaJKH OXJaMAAOTCA
HIKe HOPMAJbHOH TeMmepaTypsl, TO BKJIOYAIOTCSA Ia30BbIE TOPEJKH.
(3Td omepauuH MOXeT MPOH3BOIATH BAMbIOBIIHK, padoTarouk

KJAETH).
y Jluna, nmocelraBIine IPOKATHHIE 32BOJLI CUIA, coobiaior, 4TO
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TaM COTHH KJeTeH, NIPOKAThIBAOIINX XKECTh H KPOBEJALbHOe XeJeso, -

MMEIOT DPEryJaupOBKY TEMIEPATypPhl BAaJKOB YKA3aHHHIM CHOCOGOM
MOCPEACTBOM ra30BEIX FOPe/sOK H mapa. :

ABTOMAaTHYECKAs PETrYJAHPOBKA TeMIEPAaTYPH BAAK OB
AJsl MPOKATKH TOHKHX JHCTOB. Bce omucannbie crnoco6w
MOMLEPKKY TEMIEPATYPHl BAJKOB B H3BECTHEIX IIpejenaX NOCpes-
CTBOM mapa, BOJABI, ra3a H Np. NPOU3BOAATCA BPYUHYIO H HMEIOT
O0INMA HeA0CTAaTOK, CBOHCTBEHHHII BOOGHIE Bcem NePHONUYECKH
MOBTOPSAIOIIMMCS TIPOLECCAaM, d HMEHHO: OHH OTJMYAIOTCH HEePaBHO-
MEPHOCTbIO IOJYYaloleACss TeMnepaTypH O6OYEK BaJAKOB M, KAK
CAeACTBHE 3TOr0, HE MOTYT OOYCJIOBUTL MOJIKHOIO IOCTOSHCTBA
npo¢uis BAJTKOB BO BPeMs PabOTHI.

- —— — . ——— ]

Pur. 54. CxeMa yCTPOHCTBA AN9 aBTOMATHUECKOH DErymnu-
POBKH TEMNEPaTyphl BAAKOB I XOJAOAHOH NPOKATKH
JHCTOB:

I—perucTpupylommue U perynupyiolune anmapare; 2—TPexXXoioBof
peryaupylommi Kaamnan, 3 -nosepxuoctias TepMonapa; 4—pacnbiInBa0-
e POpCyHKu; & m 6—ropsiuas u Xonoamas cpena (Loyd—Jones)

Bosnbmoe 6yaymee pnoJXKHO NPHHAAIEKATD 4BTOMAaTHYECKOMY
crocofy peryJupoBKM TeMNepaTyphi BajJKOB, a CJACLOBATELHO, H pe-
ryJupoBKe Mpopuaa BajAKOB JJA NPOKATKH TOEKHX JHCTOB. DTOT
Cnocol IMOKAa HAXOAWT NPHMEHEHHE TOJBKO B OTHOLIEHHH BAJKOB
AJA Xon0xHO#K mpoxaTku. OXHAKo, MOXHO HOJaratb, 4TO HET IPHH-
UUNAAaNBHBIX BO3PAXEHHA W HENDPEOJOJHMBIX TEXHUYECKHX Mpensr-
CTBHH K MPHMEHEHHIO 3TOTO CHOCOGA A DPEryJHPOBKA NPODHIs
BaJKOB TOHKOJ/IHCTOBHIX CTAHOB AJf Topsyefl mPOKAaTKH.

Ha ocnoBauus 3TOro 6yZer I0/e3HO MO3HAKOMUTHCS CO CXEMOH
YCTPOHCTBA U JAeHCTBHSA OYeHb OCTPOYMHOH YCTAHOBKH A/ aBTOMA-
THYECKOH DEryJHpOBKM TeMNepaTyphl BAaJKOB NPH XOJOAHOH NpO-
KATKe LMIHMPOKHX TOHKHX MOJOC M JHCTOB. Takas yCTaHOBKa MOKa-
3aHa Ha ¢ur. 54.

ITo nqune pabounx BaAKOB YCTAHOBJIEGHH HA PAaBHHIX PACCTOS-
HUAX TEMNepaTypPHLIE KOHTAKThI, NPIKKMAIONIKECH K BAJIKAM H CKOJIb-
34lMe NO HUM NIPH HX BPAUEHAH DTH KOHTAKTH COEJMHEHHI C pe-
THCTPHPYIOLUUMHE U KOHTPOJHPYIONUMH Npubopamu. Peryaupyomue
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npuGOpHl NPUBOAAT B JeHCTBHE TPEXXOLOBBIE KOHTPOJILHEIE BEHTHH,
KOTOpbIe MOABONAT K KAXIOMY yYaCTKy Ba/jKa HJH XOJNOAHYIO, HIH
ropsAuyio XHAKOCTb, WX HX CMECh. (,HJIHoKaH{ILOI‘O KOHTaKTa nMeeg)ca
OTAEAbHBIA KOHTPOJLHO PECHCTPHPYOIMMHE npubop H BeHTH/Ab). OX-
JaxAAlomas ¥ Harpemamlas JXHAKOCTH, orpaboTas, cofupawrcd B
NpHeMHHKe TOJ CTAHOM, K3 KOTOPOrO CMeCh 3aT€M MPOXOAHT B pac-
HOJOXeHdblil HHXe 0cCo0blli pesepByap, U3 9TOro pesepeyapa
KHAKOCTH, MPofina deped (QUALTP, BHIKAUMBAETCA B COOTBETCTBYIO-
u@e HArpeBaomHKe H OxJaaxjawomme ycTpofictea. B pesyrbrare
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®ur. 55. CxeMa yCTaHOBKH 11l aBTOMATHUECKOH DEryIupOBKH MO-
BEPXHOCTH BajKa TIPU ropsiyeit mpoxartke:

]—ycuauTeab Toka TepMmonap (pene); 2—MoTop BAU :—).nek'rpo'magunr;d.?-—perymgzﬁfgg
KaaMaH; 4—KOXYX OXJaanuTens: 5—Opbsra.bHas kamepa; O—ac ecro-npc:ls Roune
MeTKH; 7—KOXKYXH Tepmonap; §—TepMmonapst u's.nyqeuua, 9—npy>|<uﬂaenfll " omg‘
JKAHAR B KOHTAKTE OXJARUTEAR ¢ BEDXHUM BajoM; J0—TpaBep3ut Aas ykperie

nuteas n tepmonap (A. A. I'opuwkos)

KaxAbH yYacTOK BajJKa COXPaHAET Gonee WJAH MEHee TOYHO ;}é
TeMmeparypy, KOTOpas 3ajaercs emy NOCPEACTBOM PEry/Hpyioll
AcTea. .
yCTIpT(;CTb, HampuMep, peryaupymouiee YCTPOHCTBO NOCTABJACHO g;
195° ‘1. e. xenaTeJbHO NOJAEPKHBATH TeMIepaTypy Ba/ika paBH
1925°. Torsa, ecau NMpH INpPOKATKe TEMIepaTypa Bajnka HAYHET TOA-
HHMAThbCs BhLe 125° KOHTPOABLHBIA BEHTH/b, amomamqecxnsneu-
CTBY4, TOJIBOLUT HAa BaNCK OXAaXJAIILYI0 KHIKOCTH B TEM OJII)‘
eM KOJMYECTBe, YEM GOJbLIE MOBHICHAACH TEMIEpaTypa COOTBeTa
cTBylOmEro ydacrka saaka. Ecam ke Kaxou-mmoo y4acTox Banxo
(rau BeCh BANOK) HAYHET OX/MAXAATLCA HHKE 125° (Banpumep, ?u,
BpeMs Kakoro-in6o mnepephiBa B IPOKATKe), TO TOT K€ BEHTH
aBTOMATHYECKH OyAeT AOCTABIATh HA BAJIOK ropivyio XHAKOCTb.
Ecau Bce peryaupyiolue yCTPOUCTBA YCTAHOBHTDH 1O BCEH JJIHHE
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BaakoB Ha 125° To 3ta Temmeparypa c GoJbluell WAH MeHbiuel TOY-
HOCTbIO H OyneT MONAEPXHBATLCA B BA/IKAX, U BAJKH OYAYT HMEThb
1IUAHHAPHYECKY0 TTOBEPXHOCTb.

[Tpu Haauuum Takofl peryJupymollell YCTaHOBKHM HArpes NOJILHMI-
HHKOB HE OKa3biBaeT RJMAHHMSI HAa NPABANBHOCTE Npoduag Gouek
BaaxkoB [50].

Vicxona u3 mpuHUMNA JAeACTBHS ONHCAHHOTO YCTPOHCTBEA B MO-
caennee ppeMs uHXK. A. A. TOPIIKOB HPEANOXHJ aBTOMATHUECKYIO

YCTaHOBKY AJs PETYJUPOBKH TEMIepaTypPH BAJKOB CTaHa Ayo [as

ropsyel npoKaTKH TOHKHX JucToB [51].

Xora muk. A. A. Topmkos cBoio ycTaHOBKY (NOKa3aHHYI HA
dur. 55) npeiHasHauaer AJf PEryadPOBAHHS TEMMEPaTyDH BAJKOB
C eI TPEAOTBPAMIECHHA NOJOMOK HX M3-3a UYPE3MEPHOTO MOBHI-
UWIEHHS] UX TEMMEPaTyphl, HO OJHOBPEMEHHO C 3THM, KOHEYHO, HYXHO
PACCUUTHIBATH H HA COXPAHEHHE IIOCTOSIHHOrO NPO(HASA BalKOB.

3. HepaBHoMepEOCTs TONMUBE JHCTOB DpH paGoTe HA BAOBH
3QJ0KeHHMX BAJEAX HJA MOCIe JJIATEJHHHX HepepHBoB

MockonbKO BE/MYMBA BHTAUHBAEMOMN BHIEMKH B BaAKax IJsi TPO-
KaTKH TOHKHX JINCTOB HA3HAYAETCA B COOTBETCTBHM C PACUIMPEHHEM
BAJKOB, NMOJYYAIOUHMCS DKW YCTAHOBHBUIEMCS MPOLECCe NPOKATKH,
4 B TIepBBIH NMEpUOA PaGOTHl BHOBb 3a/M0XKEHHBLIX BANKOB HJAH Ke
110C/1€ J/UTEJbHBIX OCTAHOBOK CTaHa HOPMAJAbHOTO Pa3orpesa BaJ-
KOB €lie HeT, TO MepBble JHCTH B ITHX CAy4aaX MOJYYaoTCss yTOJ-
LEHHBIMA NOCDPEeAHHE,

C HeTOYHOCTBIO TOJILUELI JHCTOB, BLI3HIBAEMOH 3TOil [NPHYHHOH,
HOpIOTCSt ABYMSI CIOCOGAMHE.

[leperifi ciocO6 3ak/a04aeTcss B TOM, YTO MOCJE CMEHBI BAJKOB
HJH NOC/I€ JAUTEABHBIX OCTAHOBOK B NEPBbIE YaChl NMPOKATHIBAIOT
Gonee yskue H 6O/iee TOJCTHE, 4eM HOPMAJBHO, JHCTH H JaXe
BMECTO JIHCTOB NPOKATHBAIOT moJocH. Tak, Hanpumep, Ha 3aBone
uM. Komunrepna (r. Jlsenpomerposck) Ha cTaHax, CAyXalgux Aas
NPOKATKH KPOBeAbHBIX aUCTOB (0,6—0,6 #Mu X 730 mm) u xecrn
{0,26-—0,30 #x > 525 M) cHauasa TPOKATHBAIOT NOAOCH TOJIIH-
#ow 1,5—2,0 mm npu mmpume 250--400 MM, ¥ TOABKO gepe3 He-
CKOJIBKO 4aCOB, KOTJIa BAaJKi, noctdnenno pasorpeBasch, NMOJAYYaT
HOPMAJIBHBIA NPOQUIb, NEPeXOAT HA NPOKATKY HOPMAAbHBIX KPO-
Be/JIbHBIX JHCTOB MW XecTH [52].

[Ipu npokaTke Ha Baikax, NPODHIL KOTOPHIX eme He ycneda
CTaTh CTPOTO NHAHHIAPHYECKUM, a NPEACTABAAET BOTHYTYIO KPHUBYIO,
PasHHIA MEXY TOJIHHOK CEPeIUHB! IHCTA U €T0 KPOMKAMH B C/yuae
IIPOKATKA Y3KHX JHCTOB MOJNYYaeTCs, KOHEYHO, MEHbie, 4YeM NpH
NPOKATKE MHUPOKHX JAMCTOB. [losyyaercs aHanorus co ciaydaem npo-
KaTKH HA BajkaX C CHJbHO BHIPaGOTaBIUeiics (1O cepejpuHe) NOBEPX-
HOCTBIO, KOTNld MO MEpe yBeNudeHHs BEIPAGOTKH BA/NKOB NMEPEXOASAT
HAa NMPOKATKY 60Jee y3KHX JHUCTOB.

IIpoxaTeiBaTh e BHAyase Gosiee TOJICTHIE JHCTHI (npuToM y3xue)
pallnoOHAJBHO eHle MOTOMY, YTO OJHA M T4 e ab6CoJIOTHAs pasHMIA
B 1T0/IMHE CePeIuHbl U KPOMOK JIHCTA B CJaydyae 60Jee TOJCTHIX
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AHCTOB COCTABJASET MEHLIIYI0 OTHOCHTEJbHYIO BeJH4dHYy (MO OTHO-
{eHHIO KO BCeH TOJIIHHE JIHCTOB); MO3TOMY BBITSXKKA CePEeNHHH! U
BLITAKKA KPAaeB JHCTA He C/AHIIKOM OTJHHATCA APYr OT ApYTa, T. €.
TOJCTHIl JHCT TsiHEeTCH 6GoJee PaBHOMEPHO, 4eM IHPOKHi.

BTOpHIM CIOCOGOM NOJAYH€EHHS JHCTOB YIOBJAETBOPHTEIILHOTO NPO-
duast cpasy mocie YCTAHOBKH HOBHIX BAJKOB sBAAETCH MDE7BAPH-
TeJbHBIA, A0 HAYaJda NPOKATKH, Pasorpes Oovex BaakOB (B KieTH
WM Tepel 3aKAaJKoi BaJKOB B KJETb) TeM WJH APYTHM CIOCOGOM
IO HOpPMAJbHOH TeMmepaTypel MPOKATKH (razoBeIMH TOpeAKaMHU,
3/JEKTPAYECTBOM), TaK UTO NPOKATKA HAUWHAETCH Ha BoaJIKaé(, cpasy
uMmelolux Tpebyiomuiics npoduis. QCHOBHOH NPHYUHOHR, TOOYKAAI0-
el TPOM3BOAUTL NPENBAPUTENbHEIR PA30rPeB BA/NKOB, ABITCTCA
XeJNaHHe YMEHBUIMTh ONAaCHOCTb MOJOMOK BaIKOB. JTa OMACHOCTH
0CcO6GeHHO BeaHKa B HAuate paboTEl BAJKOB BCACACTBHE HANPKCHUH,
BO3HHKAWOUIWX B BAJAKAX NPH PE3KOM Pa30TpeBe HX NPOKATKOH, HO NPH
5TOM OGJEryaeTcss TAKXKe M MOAYYEHHE CPasy TOUHOTO HPODHIS.

IV. Jedopmanusa BaJIKOB W CTAHHH ¢ HX JCTALANH
IpA JUHCTOBOH HPOKATKE

Mpu aucToBON MpOKATKe, MPH MPOXOXKIEHUN Yepe3 BAJKH JHCTOB
/M 3arOTOBKH JIS JIKCTOB, B KJETH BO3HHKAIOT, KOHEYHO, BCE TE€
nedopManuy, KOTOPbie HMEIT MeCTO BOOOMle NpH BCAKOH npoxggxei
(nedopmanns CTAaHHH ¢ AeTaAAMH, HAXOJALIMMHCA B HHX, H J€DOP

: KOB).

Mauﬂg:ilﬂncm)soﬁ MPOKAaTKE OCOGEHHO 3HAUMTE/bHOE BJMAHAE HA
TOYHOCTBL MPOKATKH OKa3biBaeT JAe(Opmauus BaAKOB.

1. JTedopmManus BAJKOB

[Tpn MPOXONKASHHH JHCTOB HAM 3aroTOBKH [JJs JHCTOB qep:g
BaAKH IHAHHAPHAUECKAsd IMOBEPXHOCTb BAJAKOB HE COXPAHAET BIOJ
TOYHO TOT POGHIb, KOTOPEIH AaET-
cst et mpu O0TOYKE, TaK Kaxk OT
NPOTHBO AABJIEHHS CO CTOPOHHI PO~
KaTHIBAEMOT'0 MeTaA/a BaJjKH MOJ-
pepratorcs ynpyroi nedopmanun.
Dra ynpyras Aedopmaunus BajsKa
npoasasercd NBOAKO. Bo-nepsuIx,
. fedopmanusa BHPAXKAETCH B H3THU-
6e BaJKOB, TaK Kak OHH, HMes Ha
mmefikax JABe TOYKH ONOPHI, H3IH-
6aloTCa monobHO 6GaJnke, moamep-
seHHON meldCcTBHIO DPABHOMEPHO
pacupejeneHHo# narpysku. Baiaku
npu STOM u3rubaipTca MNO ayre
¢ o4eHb GOJLIIKEM, KOHEYHO, PajHyCOM, JaBasg HEKOTOpYIO CTpeay
nporuéa (¢ur. 56). Bo-BTopeIX, G0UKH BAJIKOB (a TAKXKe U UX weiKu)
CKMMAIOTCA 10 TOBEPXHOCTH'B panuaibHOM HanpaBaenun. OGe aTH
ZehOpMAnUH, CKJIAALIBACh, HU3MEHSIOT NPOQHIb HleJqn MeXny Basl-
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dur. 56. Cxema usruba BalKOB TPH
NpOKaTKe JHCTOB



KaMu. Ecan 6n A0 NDOXOXAEHUd JHUCTA Hepes BAJKH IHeJb MEeXny
Baaxamu O6biaa Orpdann4eHa CTpPoOro napanjeabHEMH HADPAMBIMH, TO
OIpH MNPOXOXAEHHM JHUCTAa OHA OKaXKeTcs OTpaHHYEeHHOH ABYyMA

BOTHYTLIMH BHYTPb BAJKOB KPHBBIMH, T. €. NOCPEJHHE INEAb GVieT
IIHpE, YeM 10 KpaiM.

a) H3eub éanxos

Beauunna nporu6a BankoB (cTpess: u3ru6a) H3MEHsAeTCSA B 3aBH-
CHMOCTH OT PANA PAKTOPOB, AMEIOMMX MECTO IPH NPOKATKE, A HMEHHO,
OHa BO3pAaCTaeT:

1) npu yBenndeHun naBAEHHS HA KAXABIH CAHTHMETD IIHPHHH
JHUCTA (HAanpuMep, OT YBeAHYEHHd O6XaThil 3a NPONyCK WJAH OT Mma-
AGHHS TEMIEPATYPH NPOKATHIBAEMOrO MeTasna);

2) NpH yBeNHYCHHH LIUDHHBI JHCTOB;

3) Npu yBeNHYeHHH AMHHBI GOUKH BAIKOB; ‘

4) npH yMeHbIIEHHH AuaMeTpa BaJIKOB; .

5) npu pabote Ha CHABHO PasorpeBlunXca BaJAKaxX BCACACTBHE
YMEHBILICHHS BEJMUHHBI MOAYJS YNPYrOCTH MAaTepHaJa BaAKOB.

TouHoe onpenenenne crpessl npormba BanKoB HENnoCpeACTBEH-
HBIM HM3MEDEHHEM BEChbMa 3aTPYNHHTENBHO. [IPHOIHKEHHO MOXHO
ONPENeNHTH €€ pPacyeTHIM myTeM. IIpH 3TOM HYXHO OTMETHTb, UTO
OGbluHas TEOpHs M3ruba Ganxku aJas cayuas u3ru6a NMPOKATHHIX BaJ-
KOB HENPHMEHHMA, TAK KAK OTHOUIEHHE BeAHYHHBI JJAMHLI GOUKH
BaIKOB K JHAMETPy OOYKH CDaBHUTEJBHO HeBeauko. Kpome Toro,
HEJOCTATOUHO HCCAEAOBAHK yIPYTHE CBOMACTBA MATEPHANA YyTYHHEIX
BAJKOB I NPOKATKM TOHKHX JHCTOB. UyryHHHe BAaJKH, KaK H3-
BECTHO, COCTOAT H3 TPeX CJ0eB PA3HBIX CBOMCTB: OTGe/eHHOTO Ha-
PYXHOTO €107, CEpALUEBHHBl M3 CEPOTO UyryHa H NPOMEXYTQUHOTO
caos. J. Casswell npuBoxuT caenyioumyio bopmyany mas onpenene-
HUA CTPENBl Mporuba Bajka ;s Cayuyast NPOKATKH JHCTOB:

d =g g (8L — L6 4 5%) e,

rie W—marpyska #a 1 cu gauanl mean Mexny Bajikamu (B m);
—— lIHpHHA NPOKATHIBAEMOrO JHCTA (B CM);
L — paccrosHue Mexay Toukamu OMOp BaJKa B C4, NPUYEM 5
BEDXHETO BA/MKA OHO PABHO PACCTOSHHUIO MEKAY OCAMH Ha-
JKHMHBIX BUHTOB, & JI/Is1 HIXKHErO BaJKa OHO HEMHOTO MEHbIle
PacCTOAHAA MEXIY ero mojyuIKaMu;
— MOJAyJb YIPYrOCTH MaTepHaJa BaJKOB;
D — guametp 6ouku Banka B . .
Ilpumenas sty dopmyay pas onpejeneHusd CTPeab nporuda Npu
TNIEPBOM NpONMyCKe ,BOCBMEPKH® NPH NMPOKATKE JKECTH AAS BEPXHETO
Ba/lkd TOHKONHCTOBOTO CTaHA, HMEIOWETO AHAMETP OGOuxm 56 ¢ H
Zaudy 6oukm 76 ca, mpuyeM paccTosmme MEXJY TOouKaMHu ONOp
Banka 100 cx, marpyska W uma CAHTHMETD JAJMHBl NPHHHMAETCS PaB-
Ho#t 8,8 m u moxynb ynpyroctu marepuana BaakoB £— 1570 m/cm?,
J. Casswell HaxoXuT, 9TO BO3MOKHAS cTpesa nporuba BepXHEro
Baika dy=0,17 MM; AA% HHKHETO Xe BaJKa cTpesa nporuba
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d,=0,152 mx (HeCKOJbKO MeHbUIe, YeMm A/ BEpPXHEro BaJka, Tak
KaK y HHXHEro BaJKa PACCTOSIHHE MEX Y TOYKAMH OMOPH HECKOAbKO
MeHblIle, YeM y BePXHEro BaJjKa).

Takum o6pa3oM OGwHi INPOru6 BaJKOB, T. €. PACXOXKAEHHE HX
no cepenute 6ouex, paBuserca 0,170,152 = 0,322 mx, 1. €. nMeeT
JIOBOJBLHO 3HAYHTE/LHYIO BEJAMYHHY, B OCOGEHHOCTH IO CPABHEHHIO
C HE3HAUHTEJBHOH TONUWMHON MHOTHX BHUAOB JIHCTOB, IPOKATHBAE-
MBIX HAQ TOHKO/JHCTOBBIX CTaHax (XeCThb H NPOU.).

Beaencreue n3ruba BajaKOB, & TAKXKe OTYACTH BCJACACTBHE CXKa-
THS MOBEPXHOCTH KX HA JHKCTOBHIX CTaHaX JyO MPOKATHIBATHL TOHKHE
JMCTHL TOOJHHOUKE MOXHO TOJBKO J0 H3BECTHOrO npejena. JIucTer xe
TOJMUIHHON HHMXE 3TOTO Npefena, Hanpumep, KPOBe/abHOe XKeJe3o,
a Tem 60Jee XKecCTb, NPOKATHIBATH NOOJHHOYKE HEBO3MOXHO, H MPH-
XONMTCA B TAKHX CJaAyuasx Nnpuberatb ¥ Crnocoly NPOKATKH MOCPen-
CTBOM CKJ3JLIBAHHA JHCTOB B Tapbl, 4YeTBEPKH, WECTePKH, BOCh-
MEpKH. ' e

Mpokarka NOOAMHOYKE HEBO3MOXHA NOTOMY, 4TO €CaH
Jaxe TPHUBECTH B CONDHKOCHOBEHHE BUJOTHYIO MO BCeil JJHHE HX
60ueK, TO NPU MPOXOXKJEHUH JHCTA 4Yepe3 BAJIKH, ecau Obl mocaes-
HHE jgaxe He pasoulIuch Mo xpasM (a8 3TO TOXe HEBO3MOXKHO BCAE[:-
CTBHE HTpHI ieTaneli, NMOMEmAIOMHUXCST B CTaHAHAX), TO MOCPeluHe
OHM TOJ BAMSHHEM H3rH6a pasoigyTcd HaACTOJbKO, YTO MNOJYUYHTD
He06X0AUMYI0 MAAYIO TOJIIHHY JHCTA HEBO3MOXKHO.

6) Cocamue nOGEPTHOCTIHOZO CA0HK 60Uer 6AIK06
B MOMEHT HPOXOXJEHHA uepe3 BaJKH NPOKATHIBAEMOTO MeTalna

(AHCTOB), MOJ BIMARHEM BOSHHKAIOMEro AABJCHUA CO CTOPOHH Me-
Tasna Ha 60OYKY BANKOB, NOBEPXHOCTHHIA CAOH 604Yex, CONpUKACalo-

- muBECS C METaAIOM, He OCTaeTcs a6COJIOTHO HEH3MEHHBIM, a CXKH-

KOTODYIO BEe/NHUHHY.
Mae[T'lco;I ;ao;i{enpnqrgge xpuanﬂay noBepxHOCTH GOUYEK BAJKOB B Me-
CTe CONPHKOCHOBEHHS BAJKOB C METa/JOM H3MEHAETCH, aﬁnmemio——
yBeJIHuMBAETCs. DTO H3MEHEHHE KPHBH3HEI MOBEPXHOCTH OOUEK BaJ-
KOB HMEET MeCTO TOALKO B MOMEHT NPOXOXKJAEHHWs MeTalla udepes
Baqki. 110 OKOHUAHHH XE MPOXOXKAEHU METANIa 4epe3 BaJKH NOI
BJAHIHHEM YIPYTOCTH MaTepn(gna BAJIKOB MOBEPXHOCTb WX NPHHHU~
nepsoHavyaabHyo Gopmy.
Maeg;}ccegzlrfﬂoepﬂsneﬂne CZKaTI/IﬂpIIOBerHOCTHOI‘O CJI0A  BAIKOB H3-
BECTHO KaK y BQJIKOB, CHAYXalllgX JJs XOJNOJHOW INPOKATKH, TaKk H

y BaIKOB, CAYXAUUX IS FOpsiue#l MPOKATKH JIHCTOB.

Ecan npu ropsdefi Npokarke JHUCTOB BAJKH 3HAYHTENLHO DA30-
TPEBATCA, TO NPU NPOUYHX PABHHIX YCJIOBHAX (omuHaKOBOE naBie-
Hue um Ip.) CkaTue MOBEPXHOCTHOrO CJOfA y BAJKOB JJd I‘Opﬂ‘!gl‘/}
IPOKATKH JOJKHO ObITh GoJblie, 4eM Y BalKOB A xonoll?o:f
POKATKH, TaK KaK TBEPAOCTb MaTepHana nonepxaocgp(x)osamoa .
GeJcHHOTO UYTyHa) mph teMmneparypax Bbilie 400—4 3ngmenbo
HO yMeHbIIAETCHA IO c%x(a)geﬂmo C TBEPJOCTbIO, HMEIOLIEH MecCT

epatypax Jo .
np“ci?&g geﬁ}clgsm CWJ, BLI3LIBAOIIHX MNPH IPOKATKe CxKaTue No-
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BEDXHOCTHOIO CJOA BAJKOB H H3MeHEeHHe npoduas UX, MOKa3aHa Ha
¢wur. 57. Kax Bugso us dur. 57, a, NOBepXHOCTb BAaJAKOB NPH NPO-
XOXAEHUH MeTaasa CXHMAeTCd HEOJAWHAaKOBO MO BCEH MIMPHHE
JHCTa, a 60Jbile NOCPeJMHE H MeHbIlle y KPaeB, B PE3yAbTaTe uero
HpoduIb BaAKOB (B3ATHIE B CEYEHHH, NPOXONAILEM Yepe3 OCH BepX-
HETO WM HHMXHErQo BAJKOB) NPHHHMAeET BHJA HEKOTOPOH KpHBOH (KO-
HEYHO, OYeHb MOJ0roi).

[IpoucxoauT 310 MOTOMY, UTO A/ 4YACTeH JIMCTA, HAXOASIIHXCSH
NoCpejiuHe W BO3Je CePeJUHBl €ro, JaBjieHHE Ha HHMX [POH3BOJUTCSH
CO BCEX YeThipex CTOPCH (CBEPXY M CHH3Y OT BaJKOB H C 060HX

a) Depx mai banok
[IRYY b b [11]

177
Hunuo barnok

Hpomka mcina
nocse NpokamRy

X [T =4

A S Ckamue pobepzrocmy banka
TSI |

Pur. 57, CxeMa cxatus nosepxuocTn paakos (J. Casswell)

| 2

OOKOB OT COCEJAHHX YHYACTKOB CXKHMAeMOro Meranana). Yactu xe
MACTA, PACMOJOKEHHbIE Y €r0 NPOAO/bHBIX KPA€B, HCMLITHIBAIOT 1aB-
JeHne TOJbKO C TpPeX CTOPOH (CBepXYy M CHH3Y OT BaJKOB H C Of-
HOro 6oka CO CTOPOHBl Y4YacTKa MeTasJa, PacloJNOXEHHOTo 6.mxke
K CepejyHe); ¢ HAPYXKHBIX CTODOH KPas JHCTA He HCMBITHIBAIOT A4 B-
JIEHHSI ¥ MOTYT PAaClIMPATLCA B 3TOM HAINpABJEHHH.

Pacnpenenenve nasieunit mokasano Ha dun 57, b. Pesyaprar
CYMMHDOBAHHs BCEX JlaBJleHi\lﬁ H NOoJyvaloueics BCASACTBAE 3THX
JaBNeHNHA KPHUBH3HLI IOBEPXHOCTH BaJKOB MOKa3aHsl Ha ¢ur. 57, c.

2. MeponpmaTug NpoTHBR BIAAHHA TeOPMANEH BAJEOR HA PaBEOME]-
HOCTH TOJIIHEK IiCTOB

[TpoTuBo€iiCTBOBATD BAHAHHIO H3rHOA BAIKOB HA PABHOMEPHOCTD.
TOJILMHEL JIHCTOB, K23aJ0Ch, MOXHO OBLIO Gbl TIOCPeACTBOM YBEJH-
YyeHHd AMAMCTPA BAJKOB.

Onnaxo, 3T0 yBeJAHYCHHE HE MOXKET YHHYTOKHTH HePaBHOMep-
HOCTb TOJIUHMHBI JUCTOB, TAK KaK IO NPAKTUYECKHM NPHYHHAM JHa-
METp BAJKOB [ NMPOKATKH TOHKUX JHCTOB 3aKAOYAETCs B LOBOJb-
HO OrpaHuvYeHHHX mnpejaenax, a umeHHo 550—700 mm (y OOBIKHO-
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BeHHHIX CTAHOB C KJAETAMH AyO); KDOME TOTO YBeJHUYEHHE NHAMETPE
BAJKOB He MOXET YCTPAHUTb CXKATHA NMOBEPXHOCTH BaJakoB. [Toaro-
My BausHHe AebOpManEM BAaJIKOB HA DPAaBHOMEPHOCTb TOJIUMHEL JIH-
CTOB yCTpaHsAeTCca APYTHMH IYTIMH.

Bo-nepBhiX, uT00Ll YHHUTOXHTH BJAHSAHHE M3THOR BAJKOB HA pae-
HOMEPHOCTb TOJIIWHBEI JHKCTOB, BOTHYTOCTb IOBEPXHOCTH BAaJKOB
npu UX 06TOYKE AeJaeTCHC yyeTOM He TOJBKO BeJHYHHb pacmupe-
HUS BAJKOB IPH HAarpeBe UX BO BpeMs padOTHl, HO H C YY€TOM mpo-
ruba BaJKOB OT JAaBJeHUs INPOKAaThHBaeMHX JHCTOB. Pacmupenne
BaJIKOB OT HArpeBa yMeHbIIaeT TOJIUHHY LI€IH MEXJIY BaJKaMu B
cpenneit tacTm BaakOB O6oJabiie, 4eM MO Kpasm, a n3ru6é BaJIKOB,
4a0b60pOT, AeHcTBYeT B NPOTHBONOJIOXKHOM HANpPaB/EHHH, T. €, yBe-
JUUHBAET IeJb MEXAy BajkaMmy 60JblIe MOCpPeNHHe, YEM IO Kpasim,

iy YL
" V)
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vt
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dur. 58. Usmenenne npohuas BaNKOB A MPOKATKH TOH-
KUX JHCTOB MoJ AEHCTBHEM pasorpesa W uaruba:

a—npy CAKIUKOM 60JbLIOH BLIEMKE BaiKOB;, H—npH Hajaeskaue BoleM-

Ke BajKOB; @, u b,—npod i BaJiKOB B XOJOAHOM COCTONHUM. Qg H

by — npoduan PaAKOB, PA3OIPERUIAXCT 1O HOPMAILHOH TeMNepaTyphl

10 TIPOXOWIEHHS LITYKH Yepes BAJKH; Ay ¥ by NpOQuAy BaJKOB, pasn-

CPEBIUXCS X0 HOPMalbHONX TEMNEPATYPHi B MOMEHT NPOXOXKACHHSA WITY=
KH ME@XAY BaJKaMu

4

Ecau 66l BeHYMHA BHITAYMBAEMON BOTHYTOCTH OOYKH BaJIKOB
TOYHO COOTBETCTBOBAJA TOJBKO PAasHHUlE paciiMpeHus OT HArpesa
GOUKH BAJAKOB MOCPeJUWHE H MO KPAAM, TO BaJKH, Pa3OTPEBINHCH
A0 TEMIEepPATYpPH, COOTBETCTBYIOLIEH HOPMaNbHbIM TEMI4M TIDOKATKH,
umeau Obl mepen 3ajadefi B HUX UITYKH CTPOTO UWJAHHAPHYECKYIO
I0BEPXHOCTH., HO NOJ BAHSHHAEM IIOCJE/YIOLEro u3rub6a BankOB OT
_lABJEHHA TPH NMPOKATKe TOAMHHA JMCTOB MOJAydastach € HeOaH-
HAKOBOH, a MMeHHO: Oo0Jblleil MOCpefHHe W MeHbIUeH Mo KpaaMm.
[To3TOMy, 4TOGH JHCTH TOAYHYAIUCH PABHOMEPHOH TOJMUMHBI, OOUKH
BAJIKOB BLITAYMBAIOTCH C BOrHYTOCTbIO HECKOJIBKO MEHbIUEH BeJaHdH-
Hbl, 4eM Ta, KOTopas noTpe6oBajach Obl TOJBKO I/ KOMIE€HCAIMA
BJHSIHUSA HEPABHOMEDPHOIO pasorpepa GoueK IOCpeiHHe H 1O KPasiM.
C/en0BaTeAbHO, NPAaBHJIBHO BHITOUEHHBIE BAAKU /ISl IPOKATKH TOHKHX
JHCTOB, GYAYYH pa3orpeThl [0 TEMMOEPATyphl, COOTBETCTBYIOLIEH

" HOpMAJBHBIM TEMIaM IPOKATKH, MMEIOT He CTPOIO HMHUJIAHAPUHECKYIO

MOBEPXHOCTh, 4 MOBEPXHOCTb HECKOJABKO BHIDYKJIYIO nocpeauHe.
1



9Ta BHINYKJIOCTH NPH NPOXOXKJACHHH JHUCTOB uepe3 BAaJIKH B pe-
3yJabTare H3ruba BaJKOB HCYe3aeT, MOBEPXHOCTh OOYKH BaJKOB Je-
JaeTcss IMJAMHADHYECKOH, U TOJIIHUHAA NPOKATHIBAEMHIX JHCTOB NO-
Jayuyaercss paBHoMepHOH. VsMeHeHue npodu.s BaJKOB mOJ COBMECT-

HLIM BJIHAHMEM HarpeBa M u3ruba NOKasaHo nva ¢ur. 58.
Jpyram nyrem Aad yMeHbUIEHHs NPOru6a BAJKORB
ABAAeTCd INPHMEHEHHe KJjeTell K8apTo, y KOTOPHIX
4 TOHKHe paboyde BaJKM ONKPAITCA HAa GOJLIIOrO

AuameTpa omopHele BaJkH (dur. 59).

3. lepopmanusa cTaBAH W HX JeTadedi IpA JACTOBO
HIPOEATEe

Kpome ynpyrux netbopmauuit ns3ruba Bankor u
CXaTHsl MX N0 DPaAHaJIbHOMY HANPABJEHHIO, HMEIO-
5 EX 0coGenHo 60Jibllloe BANSHHE HA PABHOMEPHOCTD
TOJIIUHLL TOHKHX JHCTOB, NIPH NPOKATKE JHCTOB, KO-
HEYHO, MMEIOT MeCTO H BCe OCTaJbHHE YIPyTHe je-
(¢opManuy, CBOUCTBEHHBIE YACTAM IIPOKATHBIX KJAeTeH
<ur. 59. PaGoune BCEX BOOOINE NPOKATHHIX CTAHOB,,I. €. YOPYTHE Re-
BAIKM @ B KIETH (HOPMALUH CTAHWH, HAXKHMHBIX BHHTOB M Traex IJg
’;gag;gbgg‘gngﬁ‘_’ HHX, NOAYIUEK H NpoY. ITOT BOMPOC Yxe pasbu-
ku b, nmelor ma- PaJCSd HaMM paHblIe (HE3aBHCHMO OT POJA NMPOKATKH).
ayw Benuunny w3- [IpuMepHas Bennunna xedbopmauuit 3TOro poja Js
ru6a TOHKOJIUCTOBOTO CTaHA NMPUBOAMUTCA B HA4aJe HACTOSA-

med KHUTH, I FOBOPUTCA 00 Urpe BaJAKOB.
Onuaxo, HyXHO mosaraTbh, YTO MNPH NMPOKATKE JAHCTOB CyMMap-
Has BeJMHYMHA ynpyrux jAedopmauuii sTOro poAa, BEPOATHO, He
JO/KHA OCOOEHHO 3aMETHO OTJHMYATHLCH A/ OGEHX CTAHHH KaxIOH
KJETH, U NOITOMY 3TH AedODPMANNH HE NOMIKHL 3HAYMTENBHO BJAHSTH
HAa DaBHOMEPHOCTb TOJIUHMHB 06EuX NPOJOJBHHX KPOMOK JHCTOB,
T. €. TOJNUIMHA JHCTOB NPU NMPAaBHILHOM YCTAHOBKE BAaJKOB NO/KHA
NOJAYyyaTeCst OAMHaKoBoH. IlpaBaa, BoI3BIBas mpH NpONycKe JHCTOB
00pa3oBaHKe 3330pa MeXNY BaiKaMH [axXe B TOM C/ayyae, ecau
BAJIKH NPEJBAPUTENBLHO GBUIM COMMMKEHBI APYT C APYrOM BIJOTHYIO,
3Ta RehOpManys, B CBA3H CO CKATHEM MOBEPXHOCTH BAJIKOB, HEJAET
HEBO3MOXHOM MPOKATKY OOBLIYHLIM *CMOCOGOM TaKHX TOHKHX JHCTOR
KaK KpOBeJbHOe xene30, xKecTb u Ap. (Kak u3secTHo, 310 06CTOA-
TEJbCTBO NPH PabOTe Ha OOLIKHOBEHHBIX CTAHAX JyO BHI3LIBAET He-

O0XOJMMOCTb BECTH OKOHYaHHE NMPOKATKH TOHKHX JHCTOB, COSIHHSA -

JHCTBl B BHAE ABOEK, TPOEK, YETBEPOK, BOCHMEDPOK).

Onnako, Anst TOHKONHCTOBHX CTAHOB HYXHO yKas3aThb OJHY Je-
Tanb, Aedopmanus KOTOPOH Ha MpaBol U J1eBOHl CTaHMHAX HHOTAA
MOXKET HMETb Pa3HYIO BEJHYHHY, BLI3BLIBAS STHM DPA3HYIO TOJIHHY
KPOMOK JIUCTOB; 3TO — YCTaHAB/JMBAEMbIE 10K, OGOMMH HAXHMHBIMH
GoJTaMu IpeAOXPaHUTEIbHbIE CTAKAHB KOHCTPYKIUH, TOKA3aHHOH HA
¢ur. 60. B crakanax sToit KOHCTPYkuHu nedOPMEpYIOTCS (pacTAru-
BalOTCA) OOATEHI, CTATHBAIOUIME [BE HHXKHHE YAaCTH crakaHa. Cuua,
nepefaoLasca 3TUM 6O/TAM U PACTATHBAIOLIAA WX, B 3HAYHTEABHOI
CTeNeHH 33aBHCHT OT KO3p(HUHEHTA TPEHHS B MeCTaX CONPHKOCHO-
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BEeHHS HAK/JIOHHBIX NOBEPXHOCTEH yacTed cTakada. ITOT xKe KOID-
(ULKMEHT TPEHHS B CBOKO OuYEPE[b 3aBHCHT OT TOrO, HACKOAHLKO XO-
pOLIO CMa3aHul (MAM He CMa3aHbl) 3TH MOBEPXHOCTH H BOOGmE OT
COCTOVHHS 3THX NOBEPXHOCTEH., A TaK KAK HA CMA3Ky S3THX MOBepX-
HocTeli o6kluHO He O6GpalualoT BHHMaHHS (KpOMe TOTO, 3TH MecTa
BooGIe He OCOOeHHO yAO0HH A CMasbiBAHH), TO MOXET [OJay-
YATLCSA, LTO HAKJAOHHbBIE NOBEPXHOCTH OJHOTrO CTAKAHA.OYILYT Cay-
gafino GoJee WIH MeHee XOPOIIO CMA3dHHl (HANpuMep, CTeKaloI{UM
MAacJOM C HaXHMHOTO BHHTA), a
% APYroro CTakaHa 3TH MOBEPX-
HOCTH OCTaHyTCa cyxumu. B pe-
3yJabTare OAHH 60/T GyAeT pac-
TATUBAThCA OGOJblle Apyroro,
BBI3BIBAS STHM HEPaBHOMEPHOCTh
TOJIIHHBI 06enX KPOMOK JHUCTOB.
Las ycTpanenus 3TOTO €B- ,
JeHAS HYXHO, KORCUHO, 0N~ fmfesemye dos fanma tmazubi:ouezo
JepXuBaTh HAKJOHHLIE MOBEpX- (?ﬁgﬁumﬁwﬂaﬂoﬁuﬁﬁuamah.lﬁa
HocTH OOeHX CTaKaHOB CMasaH-
HLIMH B OJHHAKOBOH CTENEHH.  dur. 60. [IpenoxpanuTenpHbIil CTAKaH TOH-
Jnga paBHOMEpPHOrO Yy AJuHE- KOMUCTOBBIX CTaHOB
HHUSI PACCMATPHBAEMBIX 60JITOB
BAXHO TakKxe, YTOOH ORH OHLJIM H3rOTOBJEHBHI M3 CTaJH OJHHAKOBBIX
MeXaHHYeCKHUX kaueCTB. B mpoTHBHOM C/1ydae NPH MPOKATKE JHCTOB
GONTH NPeLOXPAHUTENBHBIX CTAKAHOB NIPABOH U JI€BONW CTAaHHH OyIyT
pacTaruBatbes (YAMMBATLCA) HA  PA3HYIO BENMYMHY, YTO BEHISHIBAET
pa3Hoe mepeMmellleHHe BEPXHHX NOAYlIEK W BePXHUX BAaJKOB M, Cie-
LOBaTeNbHO, CNOCOOCTBYET MOJNYYEHHIO JHCTOB, Y KOTOPHIX OXHA
fIpOJIOJIbHAA KPOMKA TOJIIE APYyroi.

[ e s il e st e e o

i ; Va 4—
s o | N

4. Bauaune n3MeHeHAA CKOPOCTH NPOKATEE HA BeXmIAHY Aedop-
MATHH CTaHA

CkOpOCTh NPOKATKM TaKXKe BJAMAET HA Beauduny nedopmanuii,
BO3HHKAIOMMX B CTAHMHAX KJAeTed C yCTAHOBJEHHBIMH B HHX Je-
TanAMH, ¥ HA Bejauuudy Jedopmanuu camux sagakos. O6 aTom Biaus-
HUM MOJXHO CYJAMTb Ha OCHOBAaHHH TOYHHIX H3MepPeHHH H3MEeHEHHS
TOJIMEL! 3aCTPABINHX MO KaKAM-TUG0 NPHYMHAM INTYK (HeLOKaTa)
npy NPOKAaTKe CYTYHOK H JHCTOB-OJHHOYeK. [IpuMep Taxkoro mame-
peuns, npoussefgensoro J. Casswell’em, npusesen na ¢ur. 61.

© JlneT u3Mmepsaacs AO BCTYIVIEHHA €ro B Baaku (touamuHa 7T)
¥ -nocae o6xartus ero BajJkamd (TOMIIMHE! &, ¢, u f). VismeHneune
TOJMILAHSl JUCTAa A48 yuacTkoB A, B u C npHu ero 3sacTpeBavHHu B
BaJKax, T. €. NpPU MNOCTENCHHOM 3aMeli/leHHWH CKOPOCTH IpokaTa
BNJIOTH AO MOJHOH OCTaHOBKH, TOKa3aHO HA (ur.61 cnaomHol kpu-
BOii; H3MEHEHHE XK€ TOJLIMHBI NMPH NPOKATKe B HOPMAAbHLIX yCJO-
BHAX 0G03HAUEHO NMYHKTUPHON KPUBOHA. XapakTep H3MeHEHUS CIJONI-
HOU KPHBOH IOKa3blBaeT, YTO NPU 3aTOPMOKEHHM BAJKOB H YMEHb-
[IEHHU CKOPOCTH MNPOKATKH NPOMCXOJUT YMEHbIIEHHE TOJMUHB JIK-
cros (Ha c¢ur. 61, b ¢ £ go Z;). [IpOHCXOAUT 3TO HOTOMY, YTO C
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yMEHbUIEHHEM CKOPOCTH IIPOKATKH YBEeJHYHBACTCS NPOLOMKHTEb-
HOCTb HCTeYEeHHA NDPOKATLIBAEMOrO METaJjdnaa nojg neicTBHEM BaJKOB,
4yr0 crnoco6CTByeT 6osee JErKOoMy ucTedeHuio ero. B momenT ocra-
HOBKH CTaHa OCBOOOXJAIOIIMIACA 3amac IHEPrHH DacXoxyeTcd s
AanbHeilero HCTEeYeHHd MeTaMna B IUeIb MexAy BaJdakamu. [Ipo-
KCXOJAMT yMeHblUEHHe HalpsKeHUH BO BCeX 4YaCTaX CTAHA, NOJ-
Bepraomuxcsa Aedopmauuu, 4TO yMeHblWaeT Jedopmaumio cra-
HAH C HX JeTaliMu,” a TaKKe YMEHbIIaeT CTpeJy mporubéa sam-.
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Hsmepente mOmuURb! RO Wising 1Uema

®ur. 61. MiaMeHeHHE TOMMIMEEI JHCTA, 3aCTPABIIEFO B BaJ-
kax npu npokarke (J. Casswell)

koB. Cnniomwrnas xpusas (dur. 61, &) moxaseiBaer, 4TO 4eM 6OJb-
e 3aMennseTcs CKOPOCTb TPOKATKH (yuwacTok Wty Bo3sae C),
TeM 60JbIIe PACTPAMAAIOTCA BCe 1edOPMUPOBAHHBIE YaCTH CTAHA, TEM:
yKe JNeJaeTcd IUeJb MeXIY BaJKaMH H, B CBA3H C 3THM, TeM
TOHbLIE Jenaercsa AHCT (yuacToxk C HenocpeiCTBEHHO Y BAJAKOB, V
KOTOPOTO TOJIUMHA JHCTA HaumeHblias). [l Cayuas, MOKA3aHHOIO:
Ha pur. 61, npomcienniee NpH OCTAaHOBKE CTAHA YMeHbIIEHHE je-
¢dopMauuu caMuX CTAHUH, JeTalefl B CTAHMHAX W NPOTHGa BAAKOB
paBHO 0,254 mu. Dra BeJAHUNHA HECKOJBKO MEHbIIE ONpee/eHHOM
J. Casswell’em nosnno#t BeanuuHbn nedOpMaluH B CTaHe, pPaBHOM
0,42 MM, 4TO BMOJHE MOHATHO, TaK KAK 3aCTPABLUIMH B BaJKax JHCT,
KOHEYHO, INPOAOJKAET JAepiKaTh BCE COOTBETCTBYIOL[HE YACTH CTaHA
H BaJKa B HANPsXEHHOM COCTOSHHH, XOTI H MEHee 3HAUKTEALHOM..
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4eM TG HATPSHKEHHE, KOTOPOE HMEET MECTO B MOMEHT HOpPMAAbHOLK
IPOKAaTKH JMICTOB [1].

V3 BbIWeCKA3AHHOTO BHJHA ONpENeNeHHAA CBSI3b MEMKIY TOLLM-
HOH JHCTOB M CKOPOCTBIO, IPH KOTOPHIX OHH NPOKATHIBAIOTCA. XOTS

-JIPH HOPMAJIBbHBIX YCAOBHSAX CKOPOCTh NPOKATKH OGLIYHO HE MeHJeTCH'

B 3HAYMTEJBHBIX pasMepax, OAHAKO, €CJH HEOOXONMMO MOJy4aTh
TOHKHE JHCTBl C BO3MOXKHO O60Jbllel DABHOMEDHOCTBHIO TOMUIHHDE,
HyXHO H36eraTb kose6aHuil CKODOCTH MPOKATKM,

V. Bauadne eKoJb:EeHHS JMCTOB HA TOYHOCTL MX
TOII{AHEL

[Tpn mpokaTke TOHKHMX JNHCTOB NMAKETAMH HMEET MECTO CKOJIbKe-
HHE JHCTOB BHYTPH TakeTa APYr mo Apyry. ila Beauduny CkoJ/b-
JXEHHUa JHCTOB IPYyT HO
Apyry npH NPOKaTKe HX bepx nakema bepz nakema
naKetramu BJHAIOT, BO- 1 f— |
NepBHX, NOJOXEHNEe HX N 5
B naxkere (HapyXHBIE H
BHYTPeHHHE JIUCTHI) H,
BO-BTODHIX, CTENEHb IlIe-
pOXOBaTOCTH BAJKOB.
CoBmecTHO® BAUSHHE
o6oux (axTopoB Ha /
CKOJ/IbXXEeHHe IOKa3aHo /
Ha ¢ur. 62, cocrabJ/eH- //
no#i J. Casswell’em [1]. = 7

Jluarpamma dur. 62,a s dwimn 1] dnom
NOKA3bIBAET, YTO TAAl- lwomx 0 G5 10 (5 20 a g5 9 15 20
Kag IOBEPXHOCTb BaJ- Howele noruk Yombepe
KoB (KOrJa BaJaKH NOC/E a ‘ Y
nepetouxu pabdoraior Pur. 62. CkOubKEHUE TUCTOB TpM NMPOKATKE KO-
nepBb"';‘I ,LLEHb) BhI3bIBaeT POTKHX BOCBMEDPOK B pa3JjiMuHble JHH HeIeau:
HaHGOMBUIYIO BEARIAAY [COCWIOME 2 fanish, | asteod (oupsSorummencr)
CKOJNbXEHHA JUCTOB;, paGorasmefics) nosepxuoctrio (J. Casswell)

BAJIKH XK€ ¢ LIepoxoBa-

TOH nOBepXHOCTHIO (pur. 62, b) JAOT MEHBWYIO BEJHYHHY CKOMAB-
xenusa. CTeneHb B3aHMHOIO NEPEMENIEHHS KOHIOB JHCTOB B MAKETe
yMEHpIIAeTCA IO Mepe YBeJAHYEHHS CTeNmeHH I[ePOXOBATOCTE IO-
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. BEPDXHOCTU BAJIKOB.

SIB/I€HHE CKOJIBXKEHHS JIACTOB APYT OTHOCHTENLHO APYra CBHAE-
TEABCTBYET O TOM, YTO €CJH B NAKETEe PA3HBIE JUCTH A0 IPOKATKH
HMEIOT OJMHAKOBYIO JVIHHY (MakeT obpe3aercss NOJ HOXKHHIAMH) K
TOMUIAHY, TO NOCAE TNPOKATKH OHH MOJAYHAIOT PA3HYIO JJHHY, T. €.
06XHUMAIOTCS O PA3HOMY, NEPBOHAYAILHOE COBNAZEHHE KOHIOB JH-
CTOB HApyWIaeTCs, NPHYEM KOHUBL JHCTOB, PACHONOXKEHHBIX BHYTPH
naxeTa, BBICTYNAIOT 0oJbllle, YeM KOHUML EapyXHHIX JHCTOB. Hau-
GoJibLiee . CKOMIbXKEHHE M YIJIHHEHHE HOJYHaloT CaMmble CPelHHE Jiy-
crol (Ne 3, 4, 5). CKOJIbKEHHe JHCTOB BHI3LIBAET HePaBHOMEPHOCThb
TOJULHHB UX H STHM CHOCOGCTBYeT yMeHbIUEHHI) TOYHOCTH TOJIIH-
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‘HBl mojyvaomeiics NPOAyKnuE (TOHKHX JHCTOB). Passunma B TOJ-
LuHe JHCTOB OJHOrO0 H TOr0 e NaxKera JOBOJBHO OUYTHTEJAbHAd,
a MMEHHO, JOCTHraeT HECKOJbKO COTHIX MHJIHMeTpal.

VI. HepaBHOMEpPHOCTH TOJUMHEL JUCTOB, 00YCI0BINBAC-
Mad O0CO0CHHOCTAMY mpomecca HaeopMAnMM MeTasla
A Me:ETY BAJKAMH

Ko Bcemy BHIUIECKA3aHHOMY O NPHYHHAX HEPABHOMEDHOCTH TOJA-
WMHL JHCTOB B NONEPEYHOM CeYeHUH HYXHO H00aBHTb, YTO OHA
0GyC/I0BIABAETCA HE TOJbLKO TIEOMETPHYECKHMH OYEPTAHHAMH IIeH,
o6pasyeMoii BaJKaMH, 4epe3 KOTOpYIO NPOXOAMUT JHCT. F38ecmHol
gaxkmel, nokassigaouue, LMo AUCM NOAYLAEMCS MoAue nocpedure,
weMm NO Kpasm 0ajxsCe 8 mOM CAYLae, eCAU Wenb mexcoy 8aixamu
8 MOMEHM NpoXo0a AUCMA uMeem Cmpo20 NapailesbRble CHLOPOHEL.

Tounoro o6bsicHenns 3toro (axra mnoka He umeerca. Ilpod.
U. M. IlapnroB npHBOJUT MHEHHE aMEDHKAHCKOrO CHELUaqncTa
HHX., MeneHdn, cuuTaomero, Yro YTOJILEHHE JUCTOB NOCPEAHHE
CBA3aHO ,C OOJBIIHM yNPYrdM BOCCTAHOBJAEHHEM MNePBOHAYAJNLHON
TOJILIHUHBI TOTYAC MOCJae BoIXOxa (amcra) u3 obaactu xedopmanum,
B CBfI3H ¢ OGOJbWMM JaBJeHHEeM B 3ToH 30He“ (CpaBHHUTE/IBHO C
KpasgMu Jucta) [53].

HMnx. H. A. Co6oneBckuli He cornaced ¢ 06bsicHeHHeM HHXK. Me-
JIeHH H JaeT 3TOMYy $ABJIEHHIO CBO€ OODBsACHEHHE, CBA3LIBAA €ro ¢
0co6eHHOCTAME nmpouecca AedopManyy MeTasa1a, NPOHCXOJAILETO B
Baakax, H. A. Co6GoseBckuil D0KA3BIBAET, UTO SIBJIEHHUE ONEpEXeHHs
3aKJ/I04aeTca HE TOJbKO B ONEepexxeHMH B COOGCTBEHHOM CMHICTAE, a
TAKXKe H B YTOJNIIEHHH METaMJa 33 BalKamMH. IDTO ABAeHHE HMeeT
MECTO NMOCpPeJUHEe MPOKATHIBAEMOr0 MeTa/sa (JMMCTOB, LIHPOKHX IO-
a0c). Ilo xpaam xe HelCTByeT yUIHPEHHE, KOTOPOE CBOAUT K HYJIO
onep[gleenne, B PEe3y/bTaTe Yero KpadnoaydaroTcs TOHbINE Cepeiu-
HBI .

1 J. Casswell NpHBOIMT MPEMIONEHHHH MM Cnocob APOKATKH TORKHX JHCTOB
B ITaKeTaX, CIOCOGCIBYIOIMH, MO €ro 3aaBIEHHI0, NONYIEHHIO AUCTOB Gonee PaBHO-
MEpPHOH TONIHHBL, JTOT CIoco0 Mbt 31eCh He TPHUBOLHM,
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T. IPOKATKA IO MEHAMAJBHBIM TOMYCKAM
(;JIPOKATEA HA MHHYC“)

T1pu M3TOTOBJEHHH MPOKATHOH NMPOAYKIHH JONYCTHMBIE OTKJIO-
HEHHs OT TPebyIoIuXCs pasMepoB (LONYCKH) OGHUHO AAOTCA OXHO-
BPEMEHHO B GO/MBIIYI0 H MEHBIIYIO CTOPOHH (£). B GoabmuHCTBE
cJAyyaeB C TOYKH 3PCHHS BO3MOXKHOCTH HCIOJNb30BAHHA NPOKATHOH
npoAykuyu GbiBaeT 6e3pasjauyHO, B KAKYI0 CTOPOHY OHa HMEET OT-
KJOHEeHHA OT HOMHHAJAbHLIX Pa3MepoB, eCId TOJBKO 3TH OTKJO-
HEHHS 3aKAIUYA0TCA B YCTAHOBJEHHHIX Tpelesax. )

O6LIKHOBEHHO TPOKATYHKH, 38/10XKHMB MOTPABJAEHHBIE NEPETOYKOU
BaJIKH, CTAPAIOTCA MOJYYaTh NPOAYKUHAIO C HOPMANLHLIMU Pa3MEpAMH.
[TosToMy ¥ KanuGpOBKa H OOTOUKA BAJIKOB OOLIYHO MpPERyCMATPH-
BAIOT MOJyYEHHEe Ha HeBHIPaOOTAHHBIX BAJKAX MNPOAYKUHH C HODP-
ManbHLIME pasmepamu. OJHAKO, TaK KAK KaauGpbl MOCTENEHHO Bbl-
pa6aTHIBAIOTCA H, C/IEIO0BATENbHO, PA3MEPH HX YBEIHIHBAIOTCA, TO
M pa3Mepsl nojydaromerocss npOQHIA TOXKE NOCTENCHHO YBEJIHUH-
BalOTCA, T. €. MNPOKATHasd NPOAYKIHS HAYHHAET NOJAY4aThCA BCE C
6oabIIMMH TOMYyCKAMH B NOJOXKHUTEJIBHYO CcTopony. IIpoxarka, Ta-
kUM 00pasoM, BeJercs A0 TeX IOp, MOKa He JoCTAraercs npeaedt
HOJIOXKHUTEIbHBIX JONMYyCKOB.

[pu TakOM cnocoGe MNPOKATKH HE HCHOMb3YIOTCA BO3MOXHHE
MHHHMaJbHBIE JONYCKH, 103TOMY OH HE3KOHOMHYEH.

C TOYKH 3peHWS SKOHOMHH METaNIa BCEraa XKe/aaTeqbHo, yTOOBE
npoKaTKa BeJach C JONYyCKaMh B MeHBIIYI0 CTODOHy, T. €. XeJa-
TeabHA ,NpokaTka Ha MuHyc“. Konewno, mpokaTxa Ha MHHYC, BO-
06me roBops, 6ojee 3aTPyNHHTENIbHA, YEM MPOKATKA C AOMNYyCKaMH
B oGe cToponbl. Eciin npu 06biyHOM NPOKATKe BEJHYHHBL NOMYCKOB
B 06e CTOPOHBl PaBHHl, TO IPOKATKA HA MHHYC 1O CYyUIeCTBY O3HA-
yaeT TpeGoBaHue BABOe O6OJbLIEH TOYHOCTH. Tax, nanpumep, €cJd
IS KPYTJIOTO xuameTpom 18 mu 1OUYyCKH pasudl + 0,56 #m, TO npn

- 06bIUHOM NpoKaTKe npemes KoJeOaHH@A Auaverpa paBeH 1 mm (Ot

17.5 1o 18,5 mm). Ilpu mpoxaTke ke Ha MHHYC Tpejiet KoieGanuit
AnaMeTpa AAA KPyIJOrO STOrO pasmepa paBeH MOAYMHITHMETDY
(ot 17,5 no 18,0 mm).

I. CmocoONI IMOoJyueHud OPOKaTa B mpeJeaax
OTPHIATEIHHEX JONYCKOB

[Toay4aTh NPOKAT C OTKIOHEHUAMH Pa3MEPOB TOLKO B MEBLIIYIO
CTOPOHY B OCHOBHOM MOXHO JBYMS cnocoGamu: 1) COOTBETCTBYIO-
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ie#l YCTAHOBKH BaJKOB HJAH 2
MepoB Ka/aubpos., °

Takne npoduau, xax nosocosoe, IpDOKAaThIBAEMOE HAa TIJALKHX
Ba/lKax, ¥ Ip. MOXHO NOJYYaThb C OTPHUATENbHLIME LONYCKAMH npo-
CTHIM COMMKEHHEM BaaKOB (HampuMmep, ONYCKaHHEM BEPXHEro BaJKa)

B KJIETAX YHCTOBLIX U MPEYH-

CTOBHIX IPOX0A0B. Ha dur. 63

CIVIOWIHOA JHHEHEH NOKas3aHo

o r — NOI0XKEHHE BAJKOB, NPH KO-

VW TOPOM DPa3Mepbl [OJ0COBOTO

IOJYy4YaI0TCs HOMHHAJALHO Be -

a b JUYHHBL, “H TYHKTHDHOH JH-

HHEH — MOJIOKEHHE BEPXHEro

®ur. 63. COaukenne BalKoB IpPH TPOKAaTKE BAJIKa, TPH KOTOPOM STOT MPO-

»Ha MUHYC® 110110COBEX mpoduaeii (1. Kasakos) (PHAD MOIYHaETCS C OTK/IOHE-

HHSIMH  Da3MepoB B OTpHlA-

TeIbHYI0 CTOPOHY. Tak Kak npH COJNHXKEHHM BAAKOB TOALKO s

IHCTOBOTO MPOXONA IITYKA MOMET IOJYYHTbCH WUSAHUIHEH IIHPHHEL

(npu npokaTKe noa0COBOrO), TO, c6amKas BaJKH YUCTOBOTO NPO-

xona (qur. 63,a), HyKHO COOTBETCTBYOIIUM 00pasoM COAHKATH

BaJIKH NPENYHCTOBOIO MPOXOAA, KAKOBHIM NPH MPOKATKE NOJOCOBHIX
npoduiedt asazerca pe6posoit xanuép (dur. 63, b).

) COOTEETCTBYIOU{HM H3MEHEHHEM  pas-

'®ur. 64. Connmenue BalKoB NpH NMPOKATKE ,HA MUHYCS KB3aJAPaTHOro
H yrI0BOTo npoduiei

Takum e MPOCTHIM COMMMEHHEM BAJKOB JOCTHFAETCH NPOKATKA
'Ha MHHYC NpH NPOQU/IAX, aHANOTHUHBIX KBAAPATHOMY, YIJIOBOMY H
TOMy nmoAoGHEM npoduasam (dur. 64). [Ipn npokatke 3Tux npodu-
JIEH HYHHO COMMNKATD HEe TOALKO BAJIKA YHCTOBOTO Kanu6pa (¢ur. 64, a
m 64,C), HO W BaJiKH NPENYHCTOBOrO KaauGpa; MPH NMPOKATKE KBAA-
patHoro npoduis TakuM KaanGpPOM sBaseTcs POMG (bur. 64, b)1.

[Ipu npoxatke yraoBOoro Ha BO3SMOXHOCTbL MOAYYEHHS TOJMIHHEL
MOJIOK C AONYyCKaMH ,Ha MHHYC“ GO/bLIOE BJHMSHHE OKA3LIBAET TOJ-
UHHA TOJNOK IITYKH, BbIXOAAMleH M3 MpeIYucToBOro kammépa. Ecin
NPEAYHCTOBOH KANuOp C/AHIIKOM 3HAYMTEALHO BHPAGOTAETCH, TO BhI-
XOJAIUAs M3 HEero WTyxa OYNeT CAMUIKOM TOJCTA, K MOJAYYHTH OKOH-
HaTenbHHH Npoduab ¢ MHHUMAJbHBLIME JONYCKAMH, He BHI3BaB HA
KOHIlaX IOJIOK O6p330BaHHH 3ayceHues, 3aTpYAHNTENBHO UJAH Jaxe
HEBO3MOXKHO.

ITostomy npn mpoxaTke yrioBOro peKOMEHAYETCS NPEAUHCTOBHIE

! Jlns BO3MOXHOCTH HEOGXOAMMOro COMMKEHHA BAIKOB HYXHO NDPOAYCMATPH-
BaThb N0CTaTOYHOH BENMUHHLI 3330P MEXAY BaAKAMH,
7
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XaJIHOPH MMeTb HA OT/JeJbHBIX BaJAKAX H B JOCTATOYHOM KOJHYECTBE.
JIAsi MOAYuYeHHsI YIVIOBOTO C MHHMMAJbHEIMM [ONYCKAMH HIHPHHY
MOJIOK CJAeAyeT BLITAYHBATH N0 HOPMAIbHBIM [%%?MepaM, HO 6e3 yyeta
HeHTa pacCliMPeHAs OT HarpeBaHus .
Koa%)(bﬂnpgmx ;xg cnyqpaﬂx, a4 MMEHHO, TPH NPOKATKe KPYIJAOTO H q;a;
COHHBIX mpodm/el, Ajas1 MOJydeHdaa NPOAYKIHH C OTKIOHCHUAMM pKH
MepOB B OTPHLATEAbHYIO CTOPOHY, HYXXHO 3apaHee BHTAYHBATHL BaJ 1
JUIST YHCTOBHIX, 4 TAKXE H MPeJYACTORBIX MPOXOJ0B C C?OTBeTCTBYIO
HIAM YMEHBIIEHHEM Pa3MepOB YKa3aHHBIX Kain6pos. Tax, %ar;;zlx;bca;pc;
Ipu npokaTke Kpyraoro Amamerpom 50 mx, xoraa He 3300
TIONy4YeHUH MPOAYKIHH C OT-
PHLATENbHLIME  JONYCKaMH,
YUCTOBOM KaJInGp BBHITAYHBA-
I0T ¢ JAHaMeTpOM, COOTBET-
CTBYIOIIMM  HOMHHAJbHOMY
JAHaMeTpy Kpyr4ioro B XOJ0-
CTOM COCTOSIHHH, T. €.

50X1,015= 50.75 wm @ur. 65. Pactoyka YUCTOBBIX KaluGpoOB 1Js
(r1e1,015—K03)GHIAEHT PAC-  penbcoB 1 ABYTaBPOBHX GaloK NpH NPOKAT-
mnpe,}ma xKejaesa NpH TeM-- xe ,ua munyc® (T1. Kasaxos)
nepatype KOHLA NPOKATKH). ]
Pﬁcﬁg e XOTAT MoJydaTh MNPOAYKIHIO C OTpI/I{‘laTEJIngSIB;lI/'IM ig.
;yckaMu, TO, NPWHUMAan BO BHHMAHHE, YTO TO OCT nna i 10~
nycKu paBHbl == 1,0 ax, 4uCTOBOK KaJI;I<6§) O,H,{Ig{ aﬂrgggfa;n:tep%im}ape
H —1) =49, . -
6bth BEITOueH ¢ xuametpom (50 , .
MEHHO COOTBETCTBYION[UM OGpasoM HYXHO TNE€pecyuTaTh H NPeAdH
CTOBOH kaau6p (oBauj). ]
Jlyuune plzzayanaTu 8 CMuICJAe OOJerueHuss NOJYYEHHT MHUHH
MaJbHBIX Pa3MepoB MO/y4aioTcs, eC/H PacCHHTHIBATL IO Homgfxag;_
HbHIM [OMYCKaM He JABa, a TPH MOCJACIHHX KaMGQa, a HMeHH 0: k-
CTOBO# KaauGp, Mpennocaefunii KaanGp U TPETHH, cqgg;m c I
npoxaTku (MpOKaTKa KPYTJLIX npobuneit, X.-1. pesabc . Denncon
Jlas npexkaTkd Ha MHHYC (acOHHLIX HpO(bPIJlegi, Bé)eocﬁn IéOOTBeT’-
¢ u Jp., HYXHO B
BYTaBPOBHIX 0a/noK, WIBENJIEDOB -
f:LTgwagne nonpaBku s OTILeJIbeIX(I?IJIeMeHTOB qHCTOBbl]i( (:61323?
6]. (HapyxHbie KOHTYD -
ypcTOBHX) kaauGpos (Gur. 65) [5 . -
4310T PACTOUKY Ka/auGpOB HA HOpMaJbHbIE paal;lepu npoduJs; BHYT
— HHEe pasMephl).
eHHHEe KOHTYPH — Ha MHHHUMAa/b _
P Beuny qgegshmaﬁno GOMBLIIOr0 MPAKTHYECKOrO 3HAYEHHSA gﬁg.
KaTKH Ha MuHyC (B 3KOHOMHYECKOM om(omleéx;lgx) n)pﬂcieélceobggpnpo
] xoro (B T. -
gaBIpecs Ha 3aBoje uM. [leTposc )
KATKH HA MHHYC TAKHX pacnpoc-rpaﬂeuﬂ)mx npoduei, Kax MBeJJIEph
enbchl (Mo onucanuio M. lanemuna). -
! pﬂpoxan(ma HQ MUHYC wi8esnepos. PaccMOTPHM MPOKATKY mse;xa
aepa Ne 10, T. e. mBe/anepa, HOpMaabHasi BHCOTA KOTOPOro pas
100 mx. Tlpu mpoxaTke Ha MUHYC BHICOTY €ro CTpeMATCH nonytmn:_
me 100 mm, a B npenenax 97,5—98,0 smu. HToOH NMOAYYHTH ITY Bbl)
COTY, YHCTOBOH Kaiubp pacTayuBAOT HA 99,0 MM (oxp%rgizgﬂo ,
yunToiBag KO3OOHIMEHT yCaiKu MeTana Mpu OCTHIBAHMM 1,U10.
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Bricora nosiok mnpunumaercs HODMaJbHOTO pas3mepa, TakKk Kak

Ilupnra npennocaennero kaan6pa, cuntas YHIIDEHHE MeTaJJa B

SaKPLITOM Kanmubpe PaBHbIM 2 M4, NPW IMUPHHE YHCTOBOTO Kasubpa .

99 ma, nosxua 6bITH paBHOH 97 A,
- Ha st pasmepu BhiTaumsaiorcs KaJuGphLl Yy HOBBLX BAJKOB. 3aTeM
o Mepe BBIDAGOTKM U HEBO3MOKHOCTH NOJy4YuTh NEPBOHAYANBHYIO
OBany Kaau6pPOB, HX IMHPHHY NOCTENEHHO YBE.IHUHBAIOT H B Ipeeae
,;l] oaar ee a0 1045 mm y wuncrosoro Kaau6pa u jno 102 wmm y
PEANOCTeAHETO; NMPH YKA3AHHOH WIHPHHE BLICOTA LIBe epa Ne 1(x
MOJNy4aeTCs1 MaKCUMAJAbHO JLOMYCTHMOM. )
TmBEaCM BGBam(ax Mano NPeAYUCTOBHIX KaJnOpOB, TO OHH pa3paba-
H36HmTCH BICTDE® HHCTOBEIX; 4TOGbl B UHCTOBLIE KAAHGPHI HE mIes
H3G ;;)31; elwpegsma, y HOBBIX BaJIKOB MX HYXKHO BHITAYHBATH HECKOJ/Ib-
» T. €, HE TOJBKO IUHPHHOK O
o & e pudoit 99 axm, Ho B 99 5 MM uan
HMEEEOTBETCTBEHHO CKA32HHOMY, TIDH TaKOM COCo6e paGoTh HYXKHO
ABA TDH KOMIIEKT3 IIAGJIOHOB KaK LIS YHCTOBbIX, TAK H s
NPEAYACTOBHIX KaauGpOB. ’
6an€:aﬂgg§:HmM 06pa3oM pacTauyMBalOTCH BAAKH /s JBYTaBPOBBIX
, AOTAT HX 1p ' '
gaor POKaTHBAaTb 1O MHHHMAJNbHBIM [JOTy-
i ﬂﬁ;ﬂcgmm HA MBHYC XHCEAE3HOOOPOIHCHBLX pesscos Ha 3asode
peﬁbcoa poewfgzo. [Ipy npokatke Ha wmumyc XKeNe3HOA0PO MK HBIX
penCo guna HHBOAA 1-A PACTOYKY BAaJKOB NOCACAHEH KJAeTHU (4u-
SToBH 1:3 k0B) B 1938 r. npoussoznau crenywoumnys 06pasoMm, yuu-
ramas, 1TO DA3MEPHEl M JIONYCKA AJS 5TOrO THAA PeJbCOB LOIKHLL
TBETCTBOBATL HUMKEC/NEAYIOWMM BEeJMYHHAM (B M),

dneMeHTH npoduas Ho%;:g:re,;uﬁ ﬂo:g;g: gle?bc:csex
Buuboas)
Hlupuna ronosxu . . 70 - +05
Tonwuna meiiar . . 14 + 0,75 — 0,5
Wlupuna nogomssr . 125 + 2,0
Bricora peneca . . . 140 +0,5

pacifoqqe;eﬂggfxeommocm MHHUMa/bHBIX JOMYCKOB NPOH3BOLUACH NMpPH
pactouk JCLHHX Tpex Kaaubpon. das 4ucCTOBOro Kanubpa, npu-
O BHHMaHHE yCaAKy CTaiH NIPU OCTHIBAHHH, 6panuch cae-
ggrﬁtﬁneﬁaamepm: BBICOTA penbca— 141,5 mau u mmpuna roioBxy —
aCCqH.Tb] COOTBETCTBHH C STHMH DasMe€paMH WYHUCTOBOrO Kaiu6pa
g BaMUCH npeinocse Hail Kaan6p M TPeTHHt KaIM6p OT KOHIA
DPOKAaTKH.
Pasmepsi (cpeanne) Pe/JBCOB y NMPOBePOYHOH 3HAUHTEABHOH nap-
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THM, OPOKATAHHON Ha BAa/JKaX, DACTOYEHHHIX [0 YKa3aHHBIM pa3Me-
paM, OKasaJauch CJenywuHne (B. Mam):

OTKJIOHEHHR OT H
Tepenunit Samnnit KoHen pasmTepggMa“bHHx
KoHeK (npu (npu £86°
SaeMeHTH Tpodmas 916° komua KOHUA Npo
npokaTk) KarKu) Mu ¥ nepeawnero ¥ 3ammero
MHi KOHLa MM KOHUA MM
Hlupuna rofosxu . . . . . 69,6 69,85 — 04 — 0,15
Toaiymna wedikn . . . . . 13,8 14,0 —02 0
Ilppuna NOAOWBHL . . . . . 124,4 124,9 —0,6 -0
BhicoTa peabca . . . . . . 139,8 140,0 —0,2 0

[TpusuMasi BO BHHMaHUE YyBE/JIHYEHHE TOPH3OHTA/NBHBIX DPa3MeEpoB
kaJu6POB NO Mepe NEepeTOYKH BaNKOB, HeOOXOAMMO, KpOMe mabJao-
HOB [/ MMHHAMAJbHEIX Pa3MepoB, UMETh TAKXKE IMAGMOHBl JAJs Bbl-
TOYKH KanruGpOB, HCXOAs W3 KaaMOPOBKH, NOJCYHTAHHOM JHJs HOp-
MaJIbHEIX pa3MepoB KaIuGpos [55].

Ilpu oGcnemoBaruy B 1932 r. XapbKOBCKUM Hay$HO-HCCJaEL0Ba-
TeJbCKHM HHCTHTYTOM INATH I0XKHBIX 3dBOJAOB JJisf BBIACHCHHS, Kax.
NPOH3BOAUTCA PACTOUKA KaaubpoB, OKas3anoCh, 4TO, HANPHMED, AJIs
nosocosoro wupuuoi 70—200 MM, NPOKATHIBAEMOrO B 3aKPHITHIX
Kaan6pax, WHDHHA BBHINYCKHBIX (YMCTOBHIX) KanaHGPOB HA 3aBoie
um. ®pyHse pesanach N0 HOPMA/JbHOMY pasMepy npoduas, a Ha
3agole uM. Bopowwu/aoBa — no MunHMaJbHOMy pasmepy [57]. [lo-
HSITHO, 4TO HA IIE€PBOM 3aBOJie, KaK TOJBKO HAYMHAAACH BHPAGOTKA
BEePTHKAMBRBEIX CTEHOK YHCTOBBIX KaJAHOPOB, IHPHHA IIOJOC CPa3y Ke
1oJyyanacb ¢ AONYCKaMH B NOJIOXHTEJAbHYI CTOPOHY.

[1poxamrxa aucmos ,nHa munyc”. 11 TUCTOB ZONYCKH B MEHBIIYIO
CTOPOHY NO COOOPaXKEHUAM HEXKEJAHHs YMEHbLIIHTH MPOYHOCTL JH-
CTOB CPaBHHTEJBHO HEGOJBIDME. DTO 06CTOATEJLCTBO, BMeCTe C NO-
Jyuaromeiics npu paboTe Z0BOILHO 3HAYNTENbHON BEIPAOOTKOI Gouek
JHCTOBBHIX BAaJKOB U 3HAUUTEJHHBIMH Da3MepaMHu JUCTOBOrO npoKaTa
N0 LWHPHHE, ABJIAIOTCA NMPUYMHAMH TOrO, YTO NPH NPOKATKE JHCTOB-.
Gosee TPYLHO JepXKaTbCsi B TNpejenaXx OT HOMHHAIbHON TO/IIHHBI
JAMCTOB N0 MuHmMaJabHO#. Ho wuapiexamee BHAMaHHE K N0JAGODPY
npo¢uasi BaIKOB OPH UX 006TOUKE, KaK 06 9TOM OHJIO CKA33HO paHblue,
MOXET CMOCOGCTBOBATL MOJYYEHHIO JHCTOB DPABHOMEDHOH TOJ/IUIHHBL
o BceMy nomnepeynomy ceuennto. Hansexauee xe conuKeHne BAIKOB
NO3BOJAET JePKaTh TOJIHHY JHCTOB OJAU3KOH K HOMHHAAbHOM.

[Ipu mpokaTke Ha MuHyC TpeGyerca 6osee TWIATEIBHBIR U YACTHIH
KOHTPOJIb Pa3MepoB.

Hla6soHb A48 M3MEpPEeHHs pa3MEPOB NPOAYKUHH HYXKHO Je/naTh
C BbIPE3aMH TOJBKO [/ HOMHHAJBHBIX M MHHHMAaJbHBIX PasMepoB,
a He AJ8 MaKCHMaJbHblX M MHHHMAaJbHBIX, KAK 3TO UMEET MeCTO IpH.
o6bluHON TTpoKaTKe L,

1 Ecau XOTAT BO3MOYXHO NOJHO HCNOJAb30BATb BaJKU NPH TAKHX NPOQHIsLX, KAk
HIBeNnePH, GAJKH, K. I PeJbChbl K AP., TO, IPHHHMas BO BHUMAaHHE, 9TO PH KaXAOW
mepeTouke IUMPHHA KalHGPOB yBEJINYMBAETCS, A8 BHITOYKH Kajin6pOB HMeor wIab-
JOHBI, COOTBETCTBYIOIIME HE TOJbKO MHHHMAaJbHbIM JONYCKam, HO H HOPMAJbHbLIM
pa3Mepam NpodHAS (MHOrAa 1eJal0T Raxe TPH KoMIiekra wabnaonos). B sTom cay--
yae # Aoiad nonyqammeﬁm NPOAYKIHY HYXHO WMETb HE TOJbKO MHHHMANbHBIC 1
HOpManbBble, HO H MakcuMalibHbie HI1aOJOHBR
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B cayuae npOKaTKH KPYTJbX ¥ (pacoHEBX npoduaelt Baikn HYXHO

MeHATh yame (a NPH HECKOJBKHX YHCTOBBIX KAMHGpaxX — yame Me-

HATh KAaJAUOpBl), TAK KaK He/Jb3sl AONYCKaThb TaKOH BHIPAGOTKH Ka-
JUGPOB, NPH KOTOPOH NPOAYKIMA HAYMHAET NOJIYYATHCA C MOJ0NKH-
TeJbHBIMH JONYCKaMHM (€CaM KaJauGphl GbUIH BHITOYEHH IO MHHU-
MaJbHBIM Daszmepam).

[TockosbKO HArpeB B 3HAYMTEJNBHOH CTENEHH BJHSET HA Pa3MepHl
npouas, HykHO OCOGEHHO CTPOro CJeNHTb 32 TeM, YTO6N BhIAA-
BaeMblii M3 meded HJAM KOJOAUEB MeTaJs Obl HArpeT BO3MOMKHO
607€e paBHOMEPHO. .

Hrak, npokaTke Ha MHHYC CNOCOGCTBYIOT:

1) cooTBeTcTBYIOmAs PACTOYKA YMCTOBHIX W MPEAYHCTOBHIX Ka-
Ju6POB npH NPoPuibHOR mpokaTKe HJH GOYEK y BaAKOB AJs IPO-
KaTKH JHCTOB; ’

2) cooTBETCTBYIOIAsl YCTAHOBKA BAJKOB;

3) BO3MOXKHO GoJee DABHOMEpHbI W OAMHAKOBLIA HarpeB Me-
Talaa, HAYIEro B NPOKATKY;

4) Tw@aTesbHbIE M YaCTBIA KOHTPOJb PAa3MEPOB MPOKATHOH MPO-
AYKIIHA; ‘

~5) peryaspras nposepka paéotmx H KOHTPOJIBHBIX H3MepUTe/b-
HbIX [a6JOHOB;

6) ceoeBpemennas cMeHa BaaKOB, HE AONyCkas paGoOThl HA BaAKax
¢ BBIPAGOTABWIMMACA KaJHOpaMH NpH NPOUIbHOH HPOKATKE HIH C
BEIDa6OTAHHBIMY GOYKAMH MpPH JHCTOBOH NMPOKAaTKe;

7) BOOGLIE TiNATEJbHBIH HAA30D M YXOJI 33 CTAaHOM U BaJKamu,

B YAaCTHOCTH, 32 CMa3kod H OXJaxACHUEM NOAIIMIHHKOB BaJKOB,
TeMNepaTypoi pasorpeBa BaJKOB NPH NPOKAaTKe H HPOY. !,

! Ecan, Kak 910 GblBaeT B IPOKATHHIX HEXax ¢ HeBOJplION NPOH3BOANTENb-
HOCTBIO, MPEACTABAAETCH BOIMOXHBIM NEPCOHANY, OGCIYKHBAGIIEMY CTaH, NPOH3BO-
AATH ONJAATYy HE NOo YHCIY TOHH, NPOKATdHHBIX 3a cmeiiy. a Mo 9ucay (bal(nmecxnx
MOTOHHLIX METPOB, TG 3T0 CNOCOGCTBYET NOMAYHEHHWIO NPOAYKLUHH C MPHHUMAJbHBIMH
nonyckamu. Takas npokatka M TaKoii cmoco6 OMXaThl, HaNPUMEP, HMENH MECTO
B 1929 r. B npokarhoM uexe Hume-Canlunckoro sapoaa, BbiYCKaBUIero Gaaxi,
- IIBEAREPHI, HK.-I. HAKAAAKH H HOAKIALKH.
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7. OYTH MOBBINEHWA TOYHOCTH PA3SMEPOB IPOKATHOI
HPOIYKIAN CTAPHIX IPOKATHBIX I[EXOB

V3 npuBefeHHOro BbIIIE BHIAHO, HACKOJbKO MHOTOYHCJAEHHBI H
pasHoo6pa3nsl PakTOpPH, BJAHAIOUME HA TOYHOCTb MPOKATKH, M Ka-
KHE TPYAHOCTH BCTPEYAIOTCA B INOJYYE€HHH NMPOKATHOH NPOAYKIMH
€ JOCTaTOYHO BBICOKOH TOYHOCTBIO PasMepoOB.

[1pu mocTpoiike HOBHIX CTaHOB BCe 3TH (PAKTOPH JOJKHBH OBITH
yuTeHH (eCqH K MX NPOAYKNIMH OYAyT NPELbiBAATHCA NOBHILIEHHbIE
~Tpe60oBaHUsi B OTHOWIEHHH TOYHOCTH PA3MepOB). .

Uto ke KacaeTCsd NPOKATHEIX CTAHOB ,CTapeXx“ 1eX0B, TO yBe-
JUYABAOLHECs TPeOGOBAaHHS K TOYHOCTH PasMepOB NPOAYKIMH 4ya-
‘CTO CTaBSAT aAMHHHCTPALHIO B 3aTPYAHUTENbHOE TNOJOXeHHe. BHXOA
U3 3TOr'0 MOJOXEHHs B CTapblX IeXaxX 4acTo HAXOUAT, WAA' NO JM-
HHH HAUMEHBIIEr0 CONPOTHBJACHHA: INOJyyas 3aKas, IO KOTOPOMY
Tpe6yeTcss TOYHOCTDH, NPEBHIWAKMAA OOCHUHYIO, BeAyT MNPOKATKYV
OOHUYHHM CIOCOO0M, a H3 MOJYYHBINEACH NPOAYKIHH 3acTaB/aaloT
OT6H{ aTh T IITYKH, KOTODHE CJAydailHO MOJydyaroTcd ¢ 6osnee TOY-
HeIMH pa3mepamu. [lpum aToM GniBaer, 4TO AJS TOrO, YTo6H BHIOJ-
HUTb TPEOYIOWUiCA 3aKa3 C MOBHIUEHHOW TOYHOCTLIO, NPUXOAUTCH
NpPOKATHBAaTh U nepebupaTh KOJHYECTBO NpOKaTa, NpeBbllIaloniee
Tpe6yeMniil 3aka3 B 2—3 u Jaxe 3HAYHTeabHO Oospuie pas. Ko-
HEYHO, TAKOH BHIXOJ H3 NOJOXEHHA AE/NaeTCs OYeHb 3aTPYAHUTENb-
HBIM H JaxKe HEBO3MOXHEIM, €CJH 3aKa3oB C MNOBLIEHHOH TOYHO-
CTBIO pa3MepoB Mpokata 6yJeT 3HAYHTEAbHOE KOJHYECTBO.

BesycsioBHO, Ha CTApHIX NPOKATHEIX CTAHAX TPYILHO MOJHOCTHIO
"yAOBJETBODATH IOBHINAKOIHECH TPEOOBAHMA K TOYHOCTH BBINYCKa-
emMolft umu npoaykuuH. OnHAKO,  HA CTAPHIX CTAHAX BCE-TAKH BO3-
MOXBO B H3BeCTHOH CTeneHW, HHOTAA AOBOJLHO 3HAUMTENbHOH, IO-
BBHICHTb TOYHOCTb NMPOKATKH.

1. Yaywuenue Hazpesa memanna 0as npoxamxu. Y MHEOTHX IPO-
xaTHHX uexos namero Cor03a, NOCTPOEHHHIX B AOPEBOJIOUHOHHOE
BpeMsi, HarpepaTenbHBE YCTPOHCTBA HEXOCTATOYHO MOUIHBI M HE-
YAOBAETBOPHTENbHH MO KAYECTBY HATPEBA; I03TOMY NOBHILIEHHE TOY-
HOCTH BBIIYCKaeMOH NPOKATHHIM CTaHOM MPOAYKUHH AOMXKHO Ha-
4aThes ¢ yJAYdUIEHWs HarpeBd MeTaaa, HAYUIero B NPOKaTKy. A
CAeJaTh 3TO BO3MOXHO IOYTH BO BCeX CJAyuasXx.

Pa3paboTKy NPOEKTa PEKOHCTPYKIHH HArpeBaTe/bHEIX yCTPOUCTE
TOr0 MWJAH APYroro CraHa 3aBOJM MOTYT [JefaTb HJIH COOCTBEH-
HBIMH CHJAAMH UM NPH COMEHCTBHH MMEIOMMXCS Y HAC CHEUUaJbHBIX
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NPOCKTHBIX OPraHM3auMi, HAKONHBIIMX B HACTOANIEE BpPeMs AOCT4-
TOUHHIA ONKIT B 3Tol 06aacTH. OCo6eHRO 3hdeKTHBHbIM ABISETCH
NOCTPOAKA TPEX30HHHIX HA[EBATEJLHEIX INeueH, CHAGMKEeHHBIX HAZ-
JI€KAMEH KOHTPONBHO-H3ME PUTEABHOH anmnaparypoit. Huorama xe
TPEACTABAAETCS BO3MOXKHBIM H SIBASIETCA AOCTAaTOYHBIM 406aBJcHUE
HECKOJILKUX TOPEIOK Y TONOYHOrO NPOCTPAHCTBA CYIIECTBYIOMIAX
neyed HJIAH yCTPOUCTBO JOGABOUHBIX GOKOBLIX TONOK, KaK 3TO, Ha-
npuMep, caesano B 1936 r. y onno#M U3 HArpeBaTeNbHBIX METOLHYECKAX
lieded MEJKOCOPTHOrO uexa 3aBoAa MM. Jl3epxuuckoro.

2. Ynopsidouenue saaxosozo xoasiicmsa. [Tockosbko Baakm sB-
JAIOTCA TEMH JETAJIAMH NPOKATHOrO CTAaHA, KOTOpPHIE Henocpe CTBeH-
HO BLIIYCKAIOT NDOKATHYI NPOLYKUHMIO, IPEeJONpese/sis npopuan
€e, BAXHEHUINM Le/q0M SBJHETCA YNOPALOYCHHE XO3AHCTBA BAAKOB.

IJTO yNopsJ04YeHHe JOJK O WITH IO CACLYIOIAM Ty TIM:

1) Mepexoa HA npoxaTHbHie BAAKH MOBBILIEHHOLO KayecrBa (s1e-
TUDOBAaHHble BAJKH), T. €. HA BAJKH, BO3MOXHO MEIJICHHEE cpabaTw-
BawWuecs, 6ojee NMWTEAbROE BPEMS NAOLIEe IpaKTUYeCKd OAMHA-
KOBBIH NpPOduIb, N03BOJAIOUHE paboTath AJHTENBHOE Bpems 6es
MEePEBANTOK MM H3MEHEHHS HAaCTPOMKH.

2) OGecneyenne NPOKATHOTO CTAHA MOCTATOUHBIM 3amacoM ro-
TOBBIX K paGore BaJKOB. JIOCTATOUHbI 3amaC FOTOBHIX BAJIKOB naet
BOSMOXHOCTb NMPOM3BOAUTL MEPEBAJIKYy CPabOTABIIMXCS BaJIKOB, KaK
TOJBKO 3aMeuaeTcsl’ HapylIeHUe MPABHJAbHOCTH H TOYHOCTH noayuyalo-
HIeHCA CO CTaHAa MPOAYKIWH, H He 3aCTABASET, KAK 5TO HHOTJa HMeeT
MECTO, OTKJIaJHBATbL NEPeBaJKYy BAaJKOB 1O TOFO BPEMEHH, KOTAa
AOCTaBAT HaCleX MNepeTOYeHHHH CJAEAYIOMmKUH KOMIJIEKT BaJKOB.

3) Yayumenue xauecTBa OGTOUKH IPOKATHHX BAaJKOB. ITOr'¢
MOXHO nOCTHYb: 3aMEHOH CTapHIX, H3HOMIEHHBIX Ba/AbLETOKAPHBIX
CTAHKOB; CTPOTHM M TOYHBIM KOHTDOJIEM NPABUABHOCTH OBGTOUKH
BaJIKOB.

3. Payuonaiusayus cyuecmeyouux Karubposox. D10 o0ueHb
Cepbe3Has HO B TO Xe BPeMs O4YeHb NJAOLOTBOPHAs pa6ora.

Y3 npuBesennoro Ha cTp. 49 npumMepa cpaBHeHHs TOYHOCTU pas-
MEPOB KPYIVIOTO PO u/si, NPOKaTAHHOr0 N0 Kanu6pOoBKaM PasaHuEbIX
CHCTEM, BHIHO, B KaKOH 3HAYHTEJNbHOM LTENEHH TOYHOCTD npoduas
3aBHCHT OT KaJHOPOBKH.

4. Obecneuenue cmana KA4eCMBERRBIMI, MOUHBLX paA3MEPOS Oe-
maassmu. 3nech NOApPasyMeBaeTcs NpHMEeHeHHe netaJjell BBLICOKOTO
KaueCTBa: NOMMIHTHHKOB, NPONMYCKOB (np: BOAOK), NONywexK, mnojn-
KJ3aJI0K , K/MHHBIIUKOB M NpP. B OTHOLIEHNH MOAIKUNNHKOB U IPONYCKOB
(MPOBOOK) BAXKHO, YTOGH OHH H3rOTOBJAMACH H3 MaTepHaJoB CO
BHAYNTENBHOH CTOMKOCTBIO NPOTHB HCTHPAHHS (BO3MOXHO AOJbIIE
HE H3MEHAVN CBOMX pasmepoB). s Bcex xe B 0o6ule nepeyucHaen-
HBIX JleTasell BaXHAa TOYHOCTb WX PA3MEPOB W DPOBHOCTD comnpuka-
CAIOLIAXCSl NOBEPXHOCTEH, YTO CHOCOGCTBYeT YMEHBIIEHUIO 33230pOB
MeXAY HuMH. Baxro we zonyckath paGoTw Ha cpaboTaBWwUXCs je-
TaAaX. :

Ynenus nocratouHoe BHEUMaHuMe BONpoCYy obecreyeHus CTaHa Ka-
JECTBEHHbIMH JETaNAMH, MOXHO NOCTHUL 3HAYHTEJBHBIX Pe3y.bTa-
TOB. A IOCKOJBKO LeXOBHE M OGILIe3aBOACKHE caecapHble H Mexa-
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HUYeCcKue MaCTepCKHE HAXOIATCS B DACNOPSKEHHH CaMHX MOpOKaT-
HBIX 3aBOJIOB, 3Ta 3ajaua BIOJHE OCYLIeCcTBHMA. )
5. [TosbluleHue Ka4ecmsa IKCnAoamayuy pabouux Kiemei cmana.
B 570M OTHOWEHUH TPOMANHOE 3HAYEHHE HMEIOT: yJydlIeHHE Kaye-
CTBa HAaCTPOHKHM BAaJKOB; YXOJ 3a BaskaMH, HX MeEeHKaMH H nonmgg: ]
HEKAMH, CMa3Ka NOJAIKNHHKOB H IIEeeK; MOMNePKKa BOBMO)}(I—iIao o
jgee NJIOTHOTO NMPHJEraHus APYr K APYry OTARJBHBIX JeTane ‘ém
Tefl ¢ LEAbI0 YMEHbUIEHHS HIPHl B CTaHE H Boo6u%e Henonyu;ﬂ:g;
pacx/iss6aHHOCTH CTaHa (MyTeM NMOATATMBAHUS raek, 0OJ/TOB, K)J{I( -~
cBA3ell H TNpO4.); COGJIOCHHE ONpEJe/IEHHOTO DexXiMa O0XJa 11T
BAaJKOB, O0eCNeudBaOIIEr0 BO3MOXHO TNOCTOSHHYIO TEMIEpaTypy
1
Bangf) g”ﬂuvrtl:tft)énue KOHMPOAS pA3Mepos NPOKAMbl8aeMou npodyxTzéuz;__
Ciofia OTHOCHTCS: ymoTpeGJeHHe TOYROrO H yAOGHOrO Bpresnt;pna rgro
HOro HHCTPYMEHTA; PalHOHANbHO NOCTABJEHHAS npoMep @ oo
MHCTPYMEHTA; BO3MOXHO GO/iee yacToe H3MEpEHHE pasMep
7 M NIPOAYKLUHH.
cxa;!fu %%3%2321% ycgloszti 045 603MOJCHO Oo0nee nenpepbwzgi:) Mu
PABHOMEPHO20 meMna NPOKAMKU, "UTO CIoCOGCTBYET Omcl)HameTaM);
NOCTENeHHOMY H3MEHEHHIO Telgneepg?;%;npB%rjIe:{'gb;Bae:;gmBommnx
XKKe OJMHAKOBOH TeMll , -
ﬁpgiﬁl;zg; 3TH ,u.l;a yCJIOBHSI YCTPAHAIOT NPUUHHY Jlfggaef?:;m nomne
PeyHBIX pasMepoB NpOduJs OT TeMNepaTypHHX KO s b 0.
8. K npuBeJeHHBIM I10JIOXEHHAM, OﬁﬂsaTeJIbeIM I 7 Beex npo-
KaTHBIX CTaHOB, B CJydyae JHCTOBOH IPOKATKH ayxmo ey aﬁax ? HO.
1) paumoHaibHB#l BHGOP Npoduas 60q})<n, npga C6TbITb npopny-
JlayTa (CpelHeHCTOBHIX H KDYMHOJHCTOBbIX nom% b mpony:
MaHa NOC/EL0BATEJNbHOCTh H3MEHeHHs NPOQu/Is Otmne I))mero 0
pasika (BeqMYMHA KOHYCHOCTH) nomlgeggM;[;lae?{i;gBaﬂm BED
KOB OJHOTO M TOro0 A ;
Hﬂxél;eggu?l?)ﬁlaﬂbﬂbﬁ;l nox6op cOpraMeHra Elpoxa'rmaaemmé JUCTOB
B COOTBETCTBHH C NOCTENEeHHOW BbIPAGOTKOH GOUEK BAJKOB.

T ranas 6o. -
1 [IpunaBas 60rbllloe 3HAYEHHE BHIIIEHEPEYHCICHHBIM MOMenllI-l;arL;I{,)ol\:l(i;lT:blI;pgg;)_
g 3a WweflkaM¥ 1 NOAIMKHIHUKA
sennu npuBoiumM ,llpasmna yxona ] -
KOB“. np};mma U3BIEUEHBl H3 CTAThH aBTOpa ,06 yayuiieHHH YCIAOBHI KCMIOATA

unn BankoB* [58].
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NPABHJIA YXOJA 3A WENRKAMU U NOAWMUNHUKAMHY 11

BAJIKOB [58]

© Ilpurosncenue

POKATHBIX

A I
PABWJIA, OTHOCSIUMECS K NTOArOTOBKE BAJIKOB K PABOTE

|
peﬁoBaHpm, npeavaBiasembie g wedKkam 3aKJdagblBaeMbIX Ba
JKOB

1. llefiky BankoB AOMKHBI

BaHbI.

C «3a1PaHHbIMH* (,,aanaﬁJleHHblMH"
ILKHEL ¥ BOOGIIE KaKHe-1u60 mopoxw
3. Tlepen 3aknankoii B kaerp HEo

2. Heab3s sakananmisats B

GbITb

CTaH BaJKW C I
We#KaMH Hau
MOBEPXHOCTH,

COBEPIICHHO TOYHO OBTOMEHH n OTWIHGDO-

PY6006pabotanubiMu, a Tem 6osnee

C IUEHKAMH, HMEIONIHMHK Tpe-

6xo0
o1 moxpuBARIero 1y Caon ot 100 AMMO TINATENBHO OYHIIATH WIEHKH BANKOR

TeM [POMbIBATD KEPOCHHOM W BBITHPATh
KOB H4 MOALUMNHMKH MEHKM HX Heo6Xomu

1L

Tanrudeckue,

KOB Ha NOAIHIHAKY, NQAL
NOAWHKNHAKK H NMOLYUIKH 1
TaabHO; OCOGEHHO Heo6X0au
no Bcelt HX Anmne.

@ 3a30pbl MEXAY MOAYIIKamy

J1€33_HE NOMmycKaeTcs.
7. Bo ns6emanne YCTaHOB

IlpaBuna,

1. Braansiun min xaccetn

3. Tepex ykaaakoii mox me

4. Heo6xoanfo o6pama

5. Heo6xonumo, yro6u no

TE€KCTONUCT
CTO MNPOCTPOraHs o TIOCKOCTAM, Mrerao i LHIHAK OB

AOMKHEI OBITb IPOCTPOTaHbI FHE3ZA 11

HHKH, HEMNOTHOE nl)“nera € noapmwn
HH
pi\

NpHAETra I UM

o
UKH WM Ha meliku

TaK H TEKCTOJHTOBBI
Ecan B cran BuOBb CTaBATCSH Bt 5 paolT

Ke
TILATENBHO O9HIIATHCS OT C'l‘y Cpmite B pagore 110

apoil CMa3kH Wiy rpssu,
Tb OCOGEHHOE BHMMaHue Ha I
HIHHKOB B NOAYIUKM W o
OJKHBI YCTaHABJINBATHCS
MO, YTOGB! MOALIUNHHKYN

TaKXe OT mblau

Henocpencrs
CHHO mnepen yxi it
MO CMa3blBaTh. PER YilazKol saa-

onyiex, B KOTODble 33KJa

MHHBKO
PasAaBANBaHHE NMOALIMIHHKOB. 7 K moyuie (‘b"r-

2. lnaverp cemnoBun mnommmny

» I'pa3y, P¥KaByYuHbl, a 3a- .

OTHOC
suHecs x NOAWHNHUKAM © noaymkam pas NOAWHNHHKOB l

JOMXHB GbITh Yn-
K MOLyllKaM; TaKKe YHUCTO
ABIBAOTCH MOAMIHII-
14) Bu3siBaer mpo-

HK
er;?;mpfee PaInyc 3akpyrienuit ux dQaaHues
K M panaycy raareneif 6ouex Baikos.

BaJIKOB MOMIIHNHKKY, KaK Me-
TAKHKE 0OI32TE€ABHO CMa3aHbl.
AIIATTHAKH, TO OHH OJKHbI

PaBHIBHOCTL YKNAAKH Bad-
OVIIEK B CTaHHMHB, Baaku,
10 ypOBHIO CTPOrO TrOpH3OH-
TMXOTHO Npuaerany k Ineiikam

KH 11
NONKNANOK (YTO yBeNHUHBaer urpyoia?l?(%ﬁ)ﬂnﬂnm SOILLORO KomriecTsa ToKHX
nac ux, NpUTOM Pa3HON TOMIUMHBI. » HEOOXONMMO HMETh AOCTATOYUHbI 3a-

co60il nepekoc u GhicTpbii Bempa
9. EciH noMmumuuke Bxoas
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8. Monkaaaku mopx NOIIKUITH

HKH JOJXKHH 6biTh
HKOM He no Bcell
BHAbHBII H3HOC ero
T B rHe3®a Tyro,

JOCTAaTOUYHO AJAWHHBIMY, €CJH
€ro IJKuHe, TO 3TO BJEHET 32
(dur. 12).

TO HUX 3aKjaalky B TIOAYIIKY

HYHO TIPOH3BOAHTb BECHMA OCTOPOXHO; NMPH 3aKNaNKE NEJbHONMPECCOBAHHBIX TEKC-
TONMTOBBIX TOMUHNHUKOB HEAb3 YAAPATL MO HMM MOJICTKOM, a CleAyer 3abnu-
BaTh UX JEPEBAHHOW KOMOAKOML.

10. Eciu B NOAywKax HAM CTaHVHaX B MeCTax NPUJAETraHHs K HUM NOAYIIEK
06HapykaTCs W3HOIIEHHHE YYacTKH, TO Heol6XO1MMO NPUHSATH MEDH K HX HCTDAaB-
JeHUI0 (MPOCTPOKKOH, HaBAPKOH, YCTaHOBKOH IN@HOK) HIIM K€ 3aMEHHMTb H3HOLIEH-
Hble JETajH HOBbIMH.

11. Hu B KOEM ciy4ae Heab3s AOUYCKAaTh ORHOBPEMEHHOH YCTAHOBKH Ha OJHY
Iweliky TEKCTONMTOBHIX M GPOH30BBIX MOJIIHIHHMKOB, Tak KK 370 BAHI3bIBAET ObICT-
pblii H3H(C TEKCTOMMTOBBLIX NOAMIMITHHKOB H YCHIEHHBI HATPEB LIEEK BAJIKOB.

12. Heo6x0auM0 NMpPHHYMaTh Mepbl HPOTHB NOMAalaHAs Ha wedky W MojuMn-
HHKH OKaaMHB. OCOGEHHO JErKo OHA MOMET IIONafaTh HA OTKPHITHIE CBepXY lueliku
HUXKHHX BadkoB [TosTOMy 9TH HIeliKM HYKHO 3alUHIIaTh UWIHTKAMH, NpHIETdiOMMMEI
BILIOTHYIO K TalATensiM BAJNKOB; MEMXAY FaiaTenbio H MIMTKOM CAelyeT BCTaBAATE
KOHIMY.

B. YXOI 3A UIEMKAMMK BAJIKOB 1 NOIWWMHUKAMK BO BPEMS
PABOTH CTAHA

I. CMa3ka U oxXjxaiKJaeHue lieeK BaJKOB

1. Mpu MeTannuqeCKuX MNOLMMIHHKAX HA melkaXx BajJKOB JOMKHO ObiTh HO-
CTATOUHOE KOJMYECTBO CMa3KH, NPHUEM CTPYH BOALI, OXAaNIA0IKE WEHKH, JOIKHEL
6bITh HAIPABIEHBl TaK, YTODH OHH HE CMBIBANM CMa3Ky.

2. Mpu paboTe Ha TEKCTONHTOBHIX MOJIIMIHAKAX MOWHO OGXOIUTLCA 6e3 oObIu-
HOl CMa3KH, MoLaBas TOJNBKO Ha IIEHKH NOCTATOYHOE KOAHYECTBO BOJDI OnHako,
B NMEPHOJ OCBOEHHS 3THX MOJIIHIHMKOB PEKOMEHIYETCS NMPHMEHATh TTOMHMO BOILbI
U OObIuHYI0 cMa3ky. Ilnd npOBONOYHBIX M MENKOCOPTHHIX CTAHOB Boofile Ha BpeMs
PaBoThl peKOMenayercs TOKPHIBATH LiefiKH BaJiKOB HEOOJbIIHM KOIKNIECTBOM CMASKH.

3. [pu pa6oTe Ha TEKCTOAMTOBHIX TNOALIWNHMKAX HAa BPeMd OCTaHOBKH CTaHa
Iueiiky BaJKOB NOMKHBE MOKDBHIBATHCA CMa3Koii!.

4. Bona nO/KHA NOCTYRaTh Ha WieHKH HENPEpbIBHO M B 1OCTaTOYHOM KOJHYE-
cree, npu TeMmeparype He Baiue 25°C ¥ 1aBAEHHH HE MEHee 2—3 am. Bona
JOMKHA pacnpenensTbCs pABHOMEPHO MO ANHHE ufeex, Oco6eHHo oOHIbHOE KonuYe-
CTBO BOJbl HE00X0AWMO NpH pa6oTe Ha TEKCTONHTOBBIX MOALIMTHHKAX,

5. Boxna, noctymaoias Ha ieiikd, IOMKHA GbITh uncTofl, TaK Kak necox win
ApyrHe NpHMECH Bbi3bIBAKOT GLICTPBIA H3HOC M HAarpeB IN€eK M NOAMHAHHKOR;
KpOMe TOr0 rpssHas BOJA 3acopsieT BOAONMPOBOAHHE TPYOKH.

6. Heo6xomumMo BCe BpeMs CJAEAHTb 32 MNPABWILHOCTHIO MOJNONKEHHS KOHIOE
MeTaJIMIecKHX TPY6OK HJH pe3nHOBHX DYKaBOB, MOABOASIIMX BOLY K melKam:
ot TPYy6KH MAH pyKaBa He NOMKHbL COMBATBCA B CTOPOHY. Hexb3s, KOHEYHO, 1O0-
AycKaTh Neperu60B PE3MHOBBIX PYKaBOB.

7. [lyck cTaHa MOXET FPOM3BOAWTHCS TOALKO INOCA€ TOro, Kak Ha menKu
BAJKOB BOJA HAayHHaeT MOCIyNaTh B AOCTATOYHOM KOJMYeCTBE; €CIH MOCTYMICHHE
BOJBI 3aN034a€T XOTA 6bl HA KOPOTKOS BpeEMS, TO AOCTATOYHO HECKOIDBKHX o6opo-
TOB BaJKOB BCYXY10, YTOOM YXYHWIHTL COCTOAHHE TPYIHXCA NOBEPXHOCTEl IueeK K
MOAMHUANHKKOB ¥ BbI3BaTh WX Harpes.

1. Mipoune npasHaa yxoja 3a piefiKaMH BaBKOB H MOAMHIHHKAMH

1, Henp3s nomyckaTh CHIBHOTO Harpesa INeeK H NOMUHNBHKOB, TaK Kak Npm
3TOM yCKOp#eTcs HX H3HOC.

9. UpesMepHbiil Harpes WICEK H MOIHIHHKOB 06YCIOBIHBACTCS onHOM u3 cne-
IYOUIUX MPHUHH:

1) OTCYICTBHE MM HEZOCTATOK BOABI BCIEACTBHE 33COPEHWS BOLOMONBOMAIIMX
TPy60K WJIH CABHTAa B ¢TOPOHY MX KOHILOB, BCIEICTBHE ¢1a6oro Hamopa BOJAb U 1p.;

2) CIHUIKOM BbICOKas Temmeparypa BOAbL

3) HenocTaToK cMasku (MpH PadoTe HA METAIHMIECKHX NONUKITHHKAX);

1 [lepes OCTAaHOBKOH CTaHa CMa3ka lueeK NMPOW3BOAHTCA M1 TOrO, grobu obier-
yuTh MyCK ABHrATeNs B XOA, a TaKKe H AAd 10ro, 4T06bl BO BpeMsi OCTaHOBKY CTaHa
‘preiiku BalKUB HE OKMCJIAJHCh B MECTax NPHIEraHus WX K TIONIIMIHHUKAM, TaK Kak
o6pasypouiyiica Ha wefikax TOHKUH Ci10i OKHCH METailIa 3aTPYAHACT NycK ABATaTels.

127



4) upe3MepHbIii 3aKHM II€EK B MONLIHNHAKAX 60NTAMH MONBECOK WM KIHHbSIMH:
_ 9) TMepeKoC BalKOB, MOJUIMIHHKOB, TMOAYUIEK BCACACTBHE HENpaBHAbHON Hact-
pOHKH CTaHa WIH B pe3yJbTaTe e€ro paGoTh; ’

6) sarpasHenre II€EK OKANHHON HAM rpa3bio, NPHHECEHRON C BOJOM:

7) HeyNOBIETBOPUTENLHOE COCTOSHHE NOBEPXHOCTH LIEEK HNH MOALIMIHHKOB:

8) ycranoska Ha onHy mefiky 6POH30BOTO MONMIMIHMKA OXHOBPEMEHHO C Tex-
CTONUTOBBIM;

9) canmkoM GOABMION M3HOC HOAINMIHHKOB, NPUBONSALIK{ K TPEHHIO 1eiiKn
O MOAYWIKY MAH O KPOMKY KacceTbl HaGOPHOro TEKCTONHTOBOTO NOALIMITHHKA M TIp.

3. B 3aBHCHMOCTH OT TOr®, Kakas NpPHYKHA BH3bIBAET HarpeB INEHKH, HYKHO
TIPHHATH COOTBETCTBYIOIIHE MEpHI:

1) B cayuae pasorpeBa weex ¥ NOAMNNHHKOB 9allle BCET0 NPHMEHSIOT OXAQN-
AigHHe WX MYTEM YBENWUEHHH NMOJA4H BOABI M JI0GABJAMIOT CMA3Ky A0 Tex Nop, MoKa
weiika He nepecraner HarpesarbCal. TIpu TOM HYKHO NOMHHTB, YTO yBeJIHYMBATH
MOCTYIIEHHE BOAb HYXHO OCTOPOKHO H MOCTENEHHO, HHAYE Pa3OTPeBIlascs HIeiKa
MOXET M0THYTb (MIe{iKN MHOTAa HATPEBAIOTCH TaK, uTO CBETATCA B TeMHOTe), MHoraa
Heo0X0muMO ANs OXJAaWJEHHs DPasOrpeBIIHXCA lIEEK NPopadoTaTh 5—10 MHH. BXO-
JIOCTYIO.

2) Ul:#ikn BanKOB He NOJMKHBI OBITh HM CIAWIIKOM 3a}XaThl B AONINUNHWKAX, HH
JIeXaTh B HHX CAMIIKOM cBOGOAHO. B mocrenkeM ciyyae monydaiores TONYKH, Bpea-
HO OTpaxalolnuels Ha weikaxX, NONUIMIHHKAX M BOOGLIE Ha BCEM CTaHe.

3) Uleiiky, Ha KOTOPHX (BO BpeMs PaboThi) o6HApyXeHbl HeGOJbIIKE AehexTh
(4epTOUKH W WD.), PEKOMEHAYETCS AIA 3arlakKBaHWs HEPOBHOCTEH NOKPHIBATH Ha
HEKOTOPOE BPeMs rpauTOM, CMEHIAHHBIM C CaNOM, MaciOM HJIu C CEPOi (3TO Me-
ponpuaTHE CHOCOOCTBYET M OXNANKAECHHIO IIEeK).

4) Ilns npoBepKH COCTOAHHS LIeeK H HOALIHIHAKOB HEOGXOAMMO HCHOMB3OBATH
BC€ OCTAaHOBKH cTalia.

5) Ilpy nocMennoii mepelade craHa HeobxonuMo obpamarh ocoBoe BHHMaHHe
Ha COCTOSHHE IU€eK H TOALIMIHHUKOB.

4. Boimonnenne mpHBeNEeHHBIX NMPaBHJ, KACAWOIMMXCH OXAaKAEHUAMEEK BOLOH,
CMasku M Mp., MOXeT ObITh 0GECNEYEHO JHIL B TOM CyYae, €CIH OYAeT OpraHu-
30BaH MOCTOAHHBIX CaMblii TilaTedbHbI HAA30D 32 INEAKAMH, TaK KaK NPH HAJIHINU
HECKONBKHX KjeTeii OZHOMY JHILY, Make CNELHANbHO BHILEJEHHOMY, TPYAHO OCY-
HIECTBAATL 3TOT HaA30p B noaxol mepe. HyxkHo, 4106L1 Habawomenue Goino pac-
npeneneHo MexNIy BCEMH ydacTHUKamu Gpuragel, oGciyxuBaioureil cran (Baiblos-
IMHKAMH, KPIOYETHUKAMH, ACKYPHHIMH CIECapAMH); IPH 3TOM HEOOGXONHMO, YTOGH
6bi0 H3BECTHO, KTO HEPCOHAIbHO OTBEYAET 3a KaxAYylo OTAENbHYIO WIEiKy C ee
TOLHIHHKAMH.

! TIp1 TEKCTONHTOBHIX MOAIIMIIHUKAX O YPESMEPHOM Dasorpebe LIEEK MOXHO'
CYIMTh TO MOSBJIEHHIO XaPaKTEPHOTQ 3amaxa.
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