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CTAHOAPT UWKBA

Apmarypa TpybonpoBoaHas

TEXHUWHECKUE OAHHBIE U XAPAKTEPUCTUKN
Ana CUNOBbIX PACHETOB APMATYPbI

Data seegerus 01.07.2010

1 O6nacTb NPUMEHEeHUs

HacTosawuin cTaHnapT pacnpocTpaHAeTCsl Ha 3anopHylo apMarTypy, npejHasHaueH-
HYIO AN NePeKpbITUs oToKa pabodei cpedbl C ONPeaenéHHoi repMeTUYHOCTbLIC, U yeTa-
HABIIMBAET TEXHMYECKUE AaHHbIe U XapaKTepUCTUKW A8 CUNOBbIX PacyETOB apMaTyphi.

2 HopmaTuBHBIE CChIAIKN

B HacTosLleM cTaHAapTe UCNoNb30BaHbl CNEeAYLLNE HOPMATUBHLIS AOKYMEHThI:

FOCT 24737-81 Pesbba TpaneueungansHan ogHosaxoaHas. OCHOBHbIe pasmepbl

FTOCT 27674-88 Tpexue, K3HalmBaHWe M cMaska. TepMUHBl U onpedensHus

CT UKBA 002-2003 Apwmatypa TpyBonposogHas. 3apsukki. Metopguka cunosorc
pacyéTa

CT LIKBA 037-2006 Apmatypa TpyBonposogHast. Yanel canbHUKoBsie. KOHCTPYKUWA,
OCHOBHBIE pasmMepbl i TeXHUHecKlie TpebosaHus

CT LKBA 057-2008 ApmaTypa TpybonposogHas. KoadhbuuneHTbl TpeHus B y3nax
apmaTyphl

CT LIKBA 068-2008 Apmatypa TpyBonposoaHas. 3aTsopbl 3anopHbIX KNanaHoB C
YNNOTHEHUEM «METanNm no mMeTarny»

CT UKBA 072-2009 Apmatypa TpyGonposogHas. KpyTALive MOMEHTEI U pasMeps!

MaXOBWKOB U PYKOATOK
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3 TepMuHBLI 1 onpeaeneHus

B HacTosileM cTaHgapTe nNpuMeHeHsl cneayoLue Tepmunsl o FTOCT 27674 ¢ co-
OTBETCTBYIOLMMI ONpeHeneHUsIMu:

3.1 koadpdpuumeHT TpeHuna: OTHOWEHWS CUIbl TPEHUA ABYX Tert K HOPMasibHON
cune, rnpmwknmalouleli aTk Tena gpyr K Apyry.

3.2 cuna tpenus: Cuna ConpoTMBAEHWA NPY OTHOCUTENBHOM NepemMeLLeHny 0fHOFO
Tena no foBepxXHOCTM APYroro Nojl A3BNEHUEM BHeLLHeN CUMbl, TaHreHUMarnbHO Hanpas-
JNeHHas K oBLUel rpaHnuUe Mexgy 3TUMKU TenaMum.

3.3 TpeHue ABMKEHUA: TpeHUe OBYX TEMN, HAXOAALLMXCS B ABUXKEHUN OTHOCUTENBHO
Apyr apyra.

3.4 TpeHune be3 cmazoyHoro Marepuana (cyxoe TpeHue). TpeHue ABYX Tes Npu
OTCYTCTBUU Ha NOBEPXHOCTM TPEHUA BBEAEHHOIO CMa3ouHOro Matepuana nboro suaa.

3.5 TpeHue co cMasouHbIM MaTepuanom: Tperre AByX Ten Npu Hanuuuy Ha no-
BEPXHOCTU TpeHUn BBEJEHHOTO CMa30YHOro MaTepuana noboro Buaa.

4 Pacuét ycunuii, Heo6XoauMbIX AN YNNoTHeHUA 3aTBOpa
apmatypbl

4.1 OnpepeneHne yeunuit, HeobXonumelx 4ns YNnNOTHEHNA 3aTBOpa apMaTypbl:
a) Npu yAenbHbIX JaBNEHNSX Gy, OTHECEHHBIX K 84YHALE NOBEPXHOCTH, yourine
YNNOTHeHWs onpedenseTcs no gopmyne (1):

Q=qy-f-m, (H) (M

roe f—nnowazk ynrnoTHUTENLHO NOBEPXHOCT, (MM?),

NA KPYOObIX Koneu:
ct10-k-P
Q=m — = (H and?) ;
6) Mpu yAENbHbLIX AABHEHUsX (y, OTHECEHHLIX K eauHULE AJHLI, ycurve
YII0THEHUs onpeaensietcs no dpopmyne (2):
Qy=gqy- L m, (H), @
rge L — AnvHa nuHWM yNnoTHeRus, (M),

4ng ynaoTHeHus npu b= 0

q, =m(c+10kP)/0,1b , (H/mm);




4N yanoTHEHUS pn b = 0 (HoXeBoe YIiIoTHEHNE)

Gy = g, (H/mm,

CT IIKBA

roe  m— koahhULMEHT, YHUTLIBAIOWMI BrMsSiHWE cpeabl (CM. Tabnuuy 1);

P — paeneHuve cpenel, Mfa;
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C U K—KoahpulneHTs!, 3asucsllWe OT MaTepuana ynnoTHeHus (CM. Tabnudy 2);

b — LMpUHa ynnoTHeHus, (Mm);

qy — YZeNbHoe AaBreHUe, 3aBUCHLLEE OT MaTepuana ynroTHeHus, (cM. Tabnuuy 3);
Ny — KOAPULIMEHT, YUNTLIBAIOLLMY Yot HaknoHa U Tpenue (cm. Tabnuly 6),

AnA nnockoro ynaotHeHust n =1 (B=90°).

Tabnuya 1 - Koshmiment m, yyutbiBaioLui

BRNXAHWE cpegbl

Cpena m

Huakas cpefa 1,0

Bosfyx, nap v gp. rassi 1,6

Bogopod, renuii, kepocuH, 6eHauH 2,0

Tabnuuya 2 - KoachduuneHtsl ¢ U K
MaTepuanel ynAoTHUTENbHLIX Konew, c K

Cranb 1 TBEpAbIe crlasbl 35 1,0
YyryH, BpoHsa, naTyHb 30 1,0
AIIOMUHUIA U ero cnnaskl, TEKCTONUT, (hToponnact,
NMONUaTUIEH, 360HUT, BUHWINNRACT, CONOIUMEpR TBEPALIA 18 0,9
Koxa, pesuHa cpegHell TBEPJOCTU, NNacTHKarT,
CONONTUMEP MSITKUIA 4 0,6

Tabnuya 3 -YaencHule gaBredus qj',, OTHECEHHLIE K eAUHULIBI BfTUHbI

9y,
MaTepuarbl YRNOTHUTENbHLIX KofeL, (Him)

PesnHa Msarkas, cononmmep MArkuii 5
PesnHa cpegHein TBEpA0CTH, M1ACTMKAT, KOXa, CBUHEeL 8
O60HUT, hTOpONNAacT, TEKCTONMNUT, MONWMSTUNEH, BUHUNIACT, 15
coronvmMep TBEPAbIN
AntomuHniA, Meds, 6ab0uT, NaryHb Markas 20
JlatyHb, TBEpAas OpoHaa, YyryH 25
Cranb 1 TBépAble crnnagbl 30

Mpumevyauuns

yAernbHbIX BaBMNeHNA N0 CPABHEHMIO C MPUBEASHHBIMM.

1 TMpw yNNoTHUTERbLHEIX KOMBLAX, N3FOTOBMNEHHBIX U3 PasHbIX MaTepyUaros,
Benu4KHa gy (Mnu q,) NpuHIMaeTes no Haubonee MsArkomMy Matepuarny.

2 B oTAensHbIX TéXHUYeCKN 060cHOBaHHbBIX Crydasax fonycKaeTes CHIKeHWe
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4.2 Pac4yéT younuit, HeoBxouMbIX ANS YNNOTHEHKS

4.2.1 TInocKkoe ynnoTHEHUE C LUMPUHOA ynoTHeHus b# 0

4.2.1.1 KOHCTPYKLMA MN0CKOro YNNOTHEHUS C LLMPUHOW ynnoTHeHus b # 0 (KoHTakT
o NOBEPXHOGTH) NpUBEASHa Ha PUCYHKe 1.

Dz

217

Di b

PuicyHok 1 — INMnockoe ynnoTHeHne ¢ LMpUHON ynnoTHeuna b # 0

4.2.1.2 Yeunve Qy, Heobxopumoe Ans YNNOTHEHWUs], onpedenaeTcs no dhopmynam

(3)n @)

Q=qy-f (H) (3)
roe qy — OTHEeCEHO K eanHVLEe NOBEPXHOCTN,
ct10k-P
=m ———, (H/mm
%= ~Jgp

f=1 Do b, (MMP),
rae Dep= 0,5 (D1 + Dg) (Mm),

b=0,5(Dz - D) (mm).

mcwn K — oM Tabnvusl 1 un 2;

P — paboyee pasneHve, Mf1a;

b — WnpvHa YIOTHEeHUA (CM. pyucyHok 1).

Q =gy L (H) (4)

rAe gy — OTHECEHO K eAWHWLE AThHBI,

q, = m(c+1 0-kP)J0,1b , (H/mMm);

L =1 Dep ().
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4.2.2 TInockoe ynnoTHeHUe ¢ WMPKHON YNroTHeHust b = 0
4.2.2.1 KOHCTPYKUWS NNOCKOTO YNNOTHEHUS C LUMPWHOW yrinoTHeHUs b = 0 (Hoxesoe,
KOHTaKT Mo NUHUY) NPUBEAEHA Ha PUCYHKe 2

D
e

PucyHok 2 — [Tnockoe yrnoTHeHue ¢ LWMPUHORA ynnoTHeHns b =10

4.2.2.2 Ycunue Qy, Heobxoaumoe ans ynnoTHeHus, onpegdensetcs no cdopmyne (5):
Q=qy-L, (H) (6)
rAe gy — OTHECEHO K 8aMHUUS ASWHBI,
q,= m-q,, (H/mm);
m - cm. Tanuuy 1;
g, - cm.Tabuuy 3;
L= D, (Mm).
4.2.3 [nacparmoBoe ynnotHeHue
4.2.3.1 KoHCTpyKUMA AnachparMoBOro ynnoTHEHUA NpMBeAeHa Ha pucyHke 3

Pueyuok 3 — [InacparmoBoe YNoTHEHUe
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4.2.3.2 Ycunue Qy, Heobxoaumoe Ans YINoTHeHUs, orpegenseTes no copmyne (6):
Q=qy-f (H) ®)
rAe gy - yAensHoe AaBlieHue, OTHECEHHOE K eAMHULIE NOBEPXHOCTU (M. Tabnuuy 4);
f= 2-D%- R, (4h-0,86R,)
rae D - guameTp MemOpaHbl o MecTy 3afenky,;
h=05-(a-b).
Tabnuua 4 - YaensHoe gasneHue, OTHECEHHOE K EAVHULE NOBEPXHOCTU

MaTtepwnan gy, Mlla
Pesuna, nnactukar, cononumep Msrkiui O11,5002,0
MonuaTunex, chToponnacT, cononumep TBEPALINA O14,0005,0

MpumeyaHie—3HaYEHUA gy, NPUHATEI OPUEHTUPOBOMHO HO MONY4EHUs
SKCMEPUMEHTArIbHBIX [JaHHbIX.

4.2.4 KoHycHoe ynnoTHeHue ¢ LUMPUHOM ynoTHeHua b # 0
4.2.4.1 KOHCTPYKUMA KOHYCHOIO YIMNOTHEHUA € LUMPUMHOW ynnoTHeHust b# 0

fpuBedeHa Ha pucyHke 4

f

s ! //

bi Di

PucyHok 4 — KoHycHoe yrnnoTHEHUe C LUIMPUHOW yNnoTHeHWs b # 0

4.2.4.2 Yeunue Qy, Heobxoaumoe ANA YIIOTHEHUS, onpeAenaeTcs no dopmyne (7):
Q= max (Qy,, Qy,). (H) )

roe:
1) Qy1 ~ ycunve, Heobxoumoe AMs YNITOTHEHUR:

— NPW KOHTaKTE Mo NOBEPXHOCTHU

Qy,=q, " foon=qy Fm, (H)
a) gy OTHECEHO K eJIMHNLIEe NOBEPXHOCTH,

. c+10KkP

Gy =M~ (H/mm)
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m, G, W K — koathchuumeHTsl (cM. Tabnuupsl 1 u 2);
P ~ pabouee naenenne, Mla;
b — WmpKHa ynnoTHeHNs, MM,
a
b= GosE ;
f, — Nnowask NPoeKUWY YIIOTHEHWS (NNoLadk Konblia),
fo=11-Dep - by, (MM?);
Doy = Dy+ by=Dy+ a-tg, (mm);
b1 ~ NPOEKLMS LUMPWHBI YNIIOTHEHMUS,
by=a-tghs

f— nrolwaab ynnoTHUTenNsHo! nosepxHocTy (BokoBas NOBEPXHOCTL yoe-

YBHHOrO KoHyca), f= si%s' (mMMm?);

n U Ny — X3 MULNEHTI, YUNTLIBAIOLLKE YTON HaKnoHa B8 1 TpeHue B yr-
TIOTHEHUN,
n=1+ %, (cm. Tabnuuy 5);
ny =sinf+ prcosf, (cm.tabrmgy 6);
U — KoadbthuLmeHT Tpeuns B ynnotHeHuu, ¢ = 0,3.

Tabnuya 5— KoacpdhuyueHT n, yyuTsiBatowmii yron
HakroHa 8 1 TpeHWe B YIIOTHEHUM

KoadhdhmvumeHT nn AngA yrna Haknoxa B
30° 45° 60° - 90°
1,5 1,3 1,2 1,0

Tat6nnuya 6— KoacdhduuueHT nq, yuuTsiBatoLuii yron
HakroHa 8 N TpeHWe B YNIIOTHEHUK

KoadbcouumeHnt nq ANS yrna Haknoxa B
30° 45° 60° 90°
0,75 0,90 1,02 1,00

— TIpU KOHTAKTE NO _NUHUKU

Q= a L, (H)
6) gy OTHECEHO K eanHuLe AnnHSI,
q, = m-(c+10-k:P)/0,1-b , (H/ M)

L=1" Dgp, (MM)
10
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2) Q),2 -~ ycunue, Heobxogumoe Anst YIANOTHEHUS, Npu KOHTAKTE NO NUHUMK,
Q,=aq,Lm, (H)

rAe g, — OTHECEHO K eANHULIE ANWHbI;

S H )
ay=m 4, (W)
q; — cm.Tabnuuy 3.
4.2.5 KoHycHOe YINNOTHEHWE C LUMPWHOM YNnoTHeHus b = 0
4.2.5.1 KOHCTPYKLIMS KOHYCHOIO YINIOTHEHUS C LUMPUHOM YrnoTHeHns b = 0

(HOXEeBOE, KOHTAKT N0 JIHUK) pYBeAEHAa Ha pUCyHKke 5

PucyHok 5 — KoHycHoe ynnoTHeHne ¢ WUPNHOW YNsIoTHeHU: b = 0

4.2.5.2 Yeunne Qy, Heobxopumoe Ana yrvioTHeHUs, onpefensieTea no dopmyne:
Q =q,Lny, (H) (8)
rAe g, OTHECEHO K 8AMHULIe ANNHbI;
m—cm. Tabnugy 1;
q,=m-q,;
q, ~— cm.Tabruuy 3;
L=mD, (mm);
ny — cm.Tabnuuy 6.

11
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4.2.5.3 lNpepernbHo JonycTUMbIE YAETbHbIe AaBNeRns G, Ha YNTOTHUTEMNBHbIX KOMb-

Ljax apMaTypki npusesieHsl B Tabnuue 7}

Tabnuua 7 -lpenensHo AOMYCTUMBIE YAENbHbBIE AABNEHNS Gy HA YITNOTHATENbHEIX
KonbLiax apmMaTypel

MaTtepuar M T Gy, Mle,
KomeL| apka BEPAOCTL ans
KNanaHoB | 3a4BUXEK

UyryH cepaii CY 15-32 170-220 HB

W op. - 30
TlaTyHs N1C59-1 70-90 HB

JIMuC58-2-2 80 ] 20
J162

NaTtyHb JIK80-3 100 HB

KpEMHMUCTas! 100 25

BpoHsa BpAXKMU10-3-1,5 | 120-220 HB 100 35
BpAXKH10-4-4

Cranb 12X18H9T 121-179 HB

BblcoKonerupoBanHas | 10X17H13M2T 121-179 HB 150 15

(HepKaBewLuas, 156X18H12CUTIO | 155-170 HB

KUCNOTOCTOMKAS, aM943 135-185 HB

XKaponpoyHas) 20X13 33-42 HRC 250 25
14X17H2 22-31 HRC

Crans 38XBDIO AsoTupoBaHue 300 80

nervposasHas 38XMHIOA =600 HV

Teé&pabii crinas Crennut B3K >40 HRC 800 80

(Hannaeka) L|H-6 28-32 HRC

Bobbut B16 30HB

(Hannaeka) ) B

Hemertannuyeckue Pesuna 2P-II .

matepuans Mnactukar 5 -
NONUXNOPBURUN

MpumMmedyaHWH
1 B KOHCTPYKUMAX BEHTUNEN, Iie UMEETCS CKOMbXeHNe YITOTHUTENbHBIX NOBEpXHOCTe!

OTHOCUTENbHO APYT APYra, CReayeT NPUHUMATh ¢, Takue Xe, Kak 418 3aABKeK.
2 [ns pesuHbl B 3aMKke MOXHO JONYCTUTb g, = 20 M/Ta.
3 [Ins KOHYCHBIX YONOTHEHUM BEnYnHa g, Moxer BbiTe AoseaeHa o 1,5 - og

4.2.5.4 MNpepentHO AONYCTUMBIE YAENbHBIE AABNEHUA ¢, HA YMNOTHUTENbHBIX
KONbLAX apMaTypb! 4 pasnyHbiX MaTepyUanos MOryT YTOYHATLCS B COOTBETCTBUM C
CT LUKBA 088.

12
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4.2.6 CarlbHUKOBOE YNNOTHEHNE
4.2.6.1 KoHCTpyKUWs1 canbHUKOBOrO YNNOTHEHMA NPUBEASHA Ha PUCYHKe 6

DH

\%

A

S de

PucyHok 6 — CanbHukosoe ynnoTHeHue

4.2.6.2 Younune Q. Heobxopumoe [7is 3aTAra canbHuka onpepensercsa no

thopmyne (9):
Q=P f, (H) ®

roe P, — yOenbHoe AaBneHue B canbHUKoBoW Habueke, (M/Ta),

Pe=¢ Py,

@ —KOOIhMDULIMEHT, 3aBUCALLMIA OT OTHOLLIEHUSA %, cM.Tabnuuy 8;

=05 (Dy-do);

Py — pabouee gasnerue cpepsl,  Mia;

f— nnowanb KorbLa canbHUKOBOR HAaOWBKK, MM2,

f=% (Di-o)

4.2.6.3 Cuna tpeHua T, B caneHuke oripeaenaetca no hopmyne rno gopmyne (10):

Te=y dos- Py (H) (10)
h

rae Y - X03PULMEHT, 3aBUCALLMIA OT OTHOLLEHUA 3 cm.Tabrmuy 8

13
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Tabnuua 8 — 3HaveHVs KOIPDULUNESHTOB @ U ¥ AN NEHbKOBLIX W acbecToBbIX

HabuBoK
h
PaBouee KoadpcpnumeHnTsl ¢ u 1w, npu =
naenenve, | p 7.0
Pp, Mna - 3!0 315 410 4r5 5,0 5,5 6,0 6,5 "
$ Gonee
o 2.5 @ [2131228 ] 245|263 | 282302325 3,47 | 3,72
BKNIOUATENLHO | | 114 | 1,39 | 1,65 | 1,94 | 2,22 | 255 | 2,90 | 3,26 | 3,65
663 ¢ (1,89]198 209|220 231|242 |255)|268]| 282
2,6-8, 7
v 077092108 | 125 | 143|161 | 1,80 | 2,00 | 2,24
¢ [ 173180 186|193 |201]|208]|215]| 223 | 2,31
6,4-15,9
w 053062073084 095|106 119 1,30 | 143
¢ | 159|163 167 | 1,70 | 1,73 | 1,77 | 1,81 | 1,85 | 1,89
16,0-34,8
w | 031:035| 042|046 | 053|059 066|070 | 077
¢ | 152154 | 156 | 1,58 | 1,60 | 1,62 | 1,64 | 166 | 1,68
35,0-50,0
w | 018022026 | 029 | 0,31 | 0,35 | 0,37 | 0,41 | 0,44
Mpumedanue-Npn P, =500 Mlanpurumate ¢ = 1.4, w=04.

4.2.6.4 Tpn npumMeHeHU Jpymx Mapok Habusok B canbHMKe 1 pabouux cpeg
3Ha4EeHNs BENUUMHB! k03hPULIMEHTOB, NPUHUMAaEMbIX NPY pac4éTe apMaTyphbl, MOryT
ZononHnTbes B cooteetcTuu ¢ CT LIKBA 002, CTIN LIKBA 037 unu no pesynbtaTtam

UCNBITAHWA.

5 KoadcpuumnenTsl TpeHun

5.1 3HauyeHun KoahdUUNEHTOB TpeHus B peabbe 1 BypTe Npu HanUUKK cMaski

npuseaeHs! B Tabnuuax 9 n 10.
Ta6nnya 9 - KoadduymerTs TpeHus () 8 pesbbe co cmaskoi

MaTtepuan KoathehnineHT TpeHust 1, Npu Temnepatype, {°C
InuHaens Brynka or 20 go 100 | c. 100 g0 200 | cB. 200 go 300
10XTSH9T: | BpAMu10-3-15;

14x17Hg | BPAXH11-66
Ct. 5. 0,17 0,2 0,25
20X13 JIMuC58-2-2
10X18HIT HY-2
Cranb Crank 0,25 - —
HApesecHo-
Cranb CIOUCTBIA NNACTUK 0,12 - -
(Actn)

14
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Tabnuua 10 — KoathbmumeHTsl TpeHus (Us) B BypTe co cmaskoit

MaTtepuan |Koad::¢wumeHT TPeHwus Us, MPU TemnepaTtype, {, °C
BypT Onopa ot 20 go 100 cB. 100 go 200
1OXAEHIT: | BpAKMu10-3-1,5;
14X17H2 BpAXKH11-6-6
35 JIC59-1; 0,2 0,22
NMuC58-2-2

10X18HOT

20X13 A

Cranb Cranb 0,3 -

NaTyHs UyryH 0,2 -

5.2 3HayeHus koadhbrmerToB TPEHNA B peskbe n BypTe npu oTCYTCTBUN CMasKu

npueegeHbl 8 Tabnuuax 11 1 12.

Tadnvua 11 - ChpasoyHble AaHHble No KoadhcbuLMeHTaM TpeHus B peabbe 6e3
cmasku (no otuértam JISTH)

Martepuan KoadbcbuuueHT Tpenus U, npu Temneparype, t °C
lLnunaens Brynka oT 20 a0 100 | cB. 100 go 200 | ce. 200 g0 300
10X18HOT | BpAXMu10-3-1,5

40X BpAXKMy10-3-1,5 0,35-0,45
40X BpAXH11-6-6 0,20-0,30 0,30-0,35
10X18HIT HKY-2 -
C15 NIMuC58-2-2 -
20X13 IMuC58-2-2 -
0,25-0,35 0,35-0,45
10X18H9T BpAXKH11-6-6 0,48
14X17H2 BpAXKMu10-3-1,5
0,20-0,30 0,30-0,45
14X17H2 BpAXKH11-6-6
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Tabnuua 12 — CripaBoyHele JaHHkele Mo kosthuLmMeHTam TpeHust B Bypte 6ea cMasku
(no oTu&Tam NITU)

Martepunan KoathuumeHT Tperns Us npu Temneparype, { °C

Bypt Onopa 20 100 200 300
10X18H9T | BpAXMu10-3-1,5 0,23 0,26 0,40-0,60 |0,60-0,90
40X BpAXMu10-3-1,5 0,23 ] 0,24 0,30-0,40 | 0,80-1,30
14X17H2 BpAXMuy10-3-1,5 0,23-0,32 0,32-0,60 | 0,65-0,80
20X13 HU-1 0,21-0,24 | 0,24-0,35| 0,35-0,55 | 0,55-0,78

10X18HOT BEpAXKH11-6-6 0,25 0,26 0,38 0,50

40X BpAXKH11-6-6 0,24 0,32 0,50
14X17H2 BpAXKH11-6-6 0,25 0,25-0,30 | 0,33-0,40 | 0,40-0,50

35 JiC59-1 0,22-0,27 |0,36-0,40 | 0,40-0,50 0,50

35 NIMuC58-2-2 0,22-0,28 |0,29-0,37 0,37-0,54

5.3 Ecnu pess6a HAXoBuTeA B cpeae, Temnepatypa pesbbbt npuHMMaeTca paBHON
TeMnepaType cpeab!.

5.4 Ecrnin pesbba HaxoguTcs B Cpene, KoTopas ABNASTCS cMasbisatowei (macns-
HUCTbIE CPefp!), TO KoathMLMEHTHI TPEHUS NPUHMMAIOTCA Mo Tabnuue 9; ecrnn e cpepa,
He cMasbiBaolan — no Tabnmye 11.

5.5 3HaueHns koo HULMEHTOB TPEHUA B YNNOTHUTENbHBIX KOMbLAX kranaHos (Mpu
HaMUYMN CKOMBKEHUA YIIIOTHUTENBHBIX NOBEPXHOCTER OTHOCUTENLHO APYr Apyra) MpuBe-
nheHsl B Tabnvue 13,

Tabtnuuya 13 — KoahduruneHT TpeHns B yNNoTHATENbHbBIX
KonbLiax KnanaHoe

MaTtepuan koney KosthdbmumeHT Tpenua y

Ctanb nio cranm 0,3

Cranb no 6poHse 0,2

MpumeuaHn e —Tpu HANYMY CKOMNBXEHWS YIITOTHATENBHBIX
NOBEPXHOCTEIA OTHOCUTENLHO APYr Apyra.

5.6 3HaveHne koahduLMeHTa TPeHIUS B LLIAPOBOIi onope TUNa LWnMHaens —

30MOTHUK ANA cTanm, iy, = 0,3.
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5.7 3HaveHne koaduLmeHTa TPEHNA B YINOTHUTENBLHDIX KOMbLAX 3a[BIKEK Npu-
BefeHbl B Tabnuue 14.

Ta6nuya 14 — KoacthpuUMeHTh! TPEHUS B YIINOTHUTENBHLIX KOMbUax

3anBMKEK
Marepuan koney KoadbdbnumeHT TpeHus
NatyHb, uyryH, 6poHsa 0,25
Cranu, kpome 10X18HST, 0.30
1 TBEpPAbLIE crnasbl ’
10X18HIT 0,35

5.8 3HaveHue KoathuuneHTa TpeHUs MeXIy KMMHOM Y AUCKOM B NapasuienbHoit
sagBuxKke, un = 0,35.

5.9 KoathpuLmeHTsl TpeHUA B KpaHax

5.9.1 3HaveHus koathbuLMeHTOB TPEHUS NPoBKYU O KOPMYC NpMBELEHb! B TA0NU-
ue 15.

Tabnuua 15 — KoahduumeHTsl TpeHUA Npobkn 0 Kopnyc

MaTepuan Koney Koad:»dolnuweﬂ'r TpEHus, i

CO CMa3KoIA 6e3 cmasku
NatyHb, vyryH, BpoHsa 0,10 0,20
droponnacTt-4 - 0,05

5.9.2 3uaueHue KoadpuumeHTa TpeHus Walibbl o pobKy u Waiibbl o kopnyc,
M = UL
5.10 KoaththymeHTb! TPEHUS B CaNbHUKOBOM YRNTOTHEHUK
5.10.1 [ns neHbKoBbIX U ac6ecToBbIX HAGVBOK 3Ha4YeHUA kKo2(h(hULIMEHTOB TpEHWS
B 3aBMCMMOCTH OT paboyero gasnedus cpegbl NprveeaeHsl B Tadbnuue 16.

T a6 nuya 16 — KoadbguumeHTs! TpeHnsi B canbHUKOBOM
YTNOTHEHUU

KoadbdpmumeHT Tpenns, g, npn pabouem gasneHuu Py, Mila

Ho 2,5
BKITIOUNTEITLHO 2,6-6,3 | 6,4-159 | 16,0-34,9 | 35,0-50,0
0,1 0,07 0,05 0,03 0,02

17
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5.11 3HaveHusn koadhhULMEHTOB TPEHUA B MaHKeTax npueeaeHs! B Tabnuue 17.

Taodnuuya 17 — KoachdpuyneHTsl TpeHUs B MaHx eTax

KoadbpuumeHT Tpervs U
MaTepuarn ’ Bes cMasku
CO CMa3KoiA
cpeaa — XNAKOCTb cpefa — Bo3gyx
PeauHa 0,20 0,30 0,40
droponnacT-4 0,05 0,10
MNn
acTuKaT . 0,10 0,20
NoAUXNOPBUHUIIOBbINA
NMpumeyaHune-pn oBUNBbHOA cMazke, a TAKKE B Cyyae, ecnu cpegoi
ABNASTCA Macho, KOShMULMEHT TPeHUs MOXKET ObiTh CHUKEH Ha 50%.

5.12 3HayeHus kKo3hHULMEHTOB TPEHMA B LUNOHKE NpuBeAeHbl B Tabnvue 18.

Ta6nuya 18 — KoathuUMeHTb! TPEHMS B LUNOHKe

MaTepuanei KoadbdmuneHT TpeHua y
Cranb no OpoHse . 0,20
Cranb no cranu, kpome 10X18HIT 0,30
10X18HIT 0,40

5.13 KoaddmumeHTsl TpeHrs B nepepavax

5.13.1 3HaveHus koappUUMEHTOB TPEHUS AOfA NOALIMUMHMKOB CKOJbXEHUSA
(ans meTannos):

— npwv Hanuuun cmasku g = 0,10;

— ©es cmasku y =0,20.

5.13.2 3naueHus kKodhPpULUEHTOB TREHUS ANA NMOALLKMHUKOB KavyeHusn:

— Ans WwapukonoawmunHukoe g = 0,01;

— Ans ponuvkonoAlwmnankos g =0,02.

5.13.3 3HayeHus koahpUUMEHTOR TpeHUA Ans 3ydyaTton napsl (4ns MexaHu4yeckmn
06paboTaHHBIX 3yGLeB):

— npw Hanuyauy cmasku = 0,10-0,15;

— 6es cmasku y = 0,20-0,30.

18



5.13.4 3HaueHUs KoahPULUUSHTOR TPEHNUA A1 YepBAYHOWU napbi:

a) cTanksHol 4YepBsK — BPOH30BOE KOMEco (CO CMa3KoM):
- p=0,10
- p=0,05
- u=0,03

v — OKPY>XHasA CKOpOCTb YepBAKa;

npu v=1,0 M/,
npu v=(1,0-2,0) m/%;

npu v=> 2,0 M/c;

6) YyryHHbIN YepBAK — YYTYHHOE Koneco (CO CMasKoit):

- u=0,15;
B) cTarnbHol YepsaK — koneco ACI:
— p=0,05.

CT IIKBA

086 -2010

5.13.5 KoadbcbuupmeHTsl TPEHWUS AN KapaaHHo#H napbt (LuapHupHas mydTa).
5.13.5.1 3HaveHve KoahbuLMeHTa Tperust ocH O BUNKY — ANna ctanu u = 0,3,

Mpumedanusn

1 3HaveHust koacbduLMeHToB TpeHWUsA, npueenéHHble B 5.13.1-5.13.5, AenawTcA koadhcu-
LIAEHTAMMU TPEHNA ABVKEHUR,; KO3hDULIMEHTLI TPEHYIAI NOKOs ClegyeT NPUHMMaTL Ha 30% Bbille.

2 3HaveHns xoaduLMeHToB TpeHNA 6e3 cMa3ky NPUBOASTCA B KAYECTBE CrIPAaBOYHbIX.

B KaxnoM OTASNbHOM criyyae HeobxoauMo NpuHUMaTe 3HaYeHus! KoahULIMEHTOB TPEHUA

6e3 CMask1 C YYETOM KOHKPETHBIX YCIOBUI 3KCnyaTauun.

5.14 3HayeHus koshhULIMEHTOR TPEHUA METAIIOB M0 MeTaniam NpuBeaeH:! B

Tabnuue 19.

Ta6nunya 19 — KosthdununeHTs TpeHs MeTannos no Metaruiam

KosthcpuumeHTbl TpeHWs 4ns maTepuanos
S
Matepuansi & = £ 2 a I o =t
eE5 25| e | £ 2| & & |66 |8
Teépaas 0,39
cTanb
Msrkas ctane 0,41 | 0411
Nnarusa 040 | 043 | 0,45
Hukenb 0,43 | 043 10,392 | 0,39
Menb 0,55 | 0,53 | 0,50 | 0,56 | 0,60
Natyrb 054 | 0,51 | 056 ] 0,50 0,62] 0,63
AnoMuEniz 065 | 061 /0801|075 0,70]0,71| 0,94
Crekno 06110721057 |0,78|0,68|0,87]|0,85]|0,94
Onoso 0,79 1077 0,86 |09 1083|0,75]0,91]0,94 | 1,11
CayHey, 1,96 | 1,93 | 207 | 2,151,985 [ 211200 | 240|220 | 3,30
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5.15 3HayeHusn koathpULMEHTOB TPEHKst NNACTMACC NO CTanu:
a) NoUATUREH: l

—~ gyxoe Tpeune u=0,11;

- co cmaszkoit i = 0,03;

6} tbToponnacr-4;

— cyxoe TpeHwe u=0,05;

- cocmaskon y=0,02;

B) NpY TPEHUM O HEPXKABEIOLLYIO CTanb B BOAE:

- y=0,05.

NMpumeyaHne - lNpuBeAdHHblil Belte NepeveHb KOIhDULNEHTOB TPeHUs, MpUHUMae-
MbIX NpW pac4&Te apMaTypbl, MOXET HBOMNonHATLCA B cooTBeTeTBMM ¢ CT LIKB 057.

6 YcnoBHoOe nne4yo KpyTAWero MOMeHTa B TparneleupanbHOMH
pesbbe
6.1 YcnoBHOe mnievo Ly, KpyTAWEro MOMEHTa B TpaneueuganbHoW pessbe
LNWHAENS NPy 3aKPbITUK, onpepenaeTcs no dopmyne (11):

L= £’-;E-tg(w P, (11)

Ans WwnuHgeneit ¢ HopMansHoi U Merkoit OBHOXOA0BON M HOpMAaIbHOM ABYXX0A0-
Boll TpaneueugansHomn pessbon (TOCT 24737) ycnoBHoe nneyo npusefeHo B Tabnu-
e 20.

WcxopHble faHHbIe:

dep — CpeiHuiA AnamMeTp pessibl;

do — HAPYXHBI guameTp pesbbbl;

t, — xop pe3bbbl;

to=1-z

t-war;

Z — YMCNO 3aXOA0B;

- yron nogbéma 8 pessbe;

p— yronTpeunsa B pesube;

U — koachbpuLMeHT TpeHnA B pesbbe;

&
Tede’

tga = tgp = p.

20
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Ta6nuua 20— YCnoBHOE MNeYo KpYTALEro MOMEHTa B peabbe

YCIOBHOE NAEY0 KPYTSLLETO MOMEHTA B pesbie,
Peabba L,= %“’-tg(w £), MM,
do, [ns koathhuUveHTa TPEHKS, 4, U YIMa TpeHus, p, B peabbe
o t, ep. a #=0,15; u=017, | p=020;, | ¥=025; | y=0,30;
M| M p=832' p=9°39" | p=11%19" | p=14°02" | p=16%42"
2 9,0 | 4°03 1,00 1,10 1,24 1,46 1,71
10 3 8,5 | 6°25' 1,13 1,22 1,36 1,59 1,81
6 8,5 |12°42 1,65 1,74 1,90 2,14 2,39
2 11,0 | 3°1¢' 1,15 1,26 1,43 1,72 2,00
12 3 10,5 | 5%12' 1,28 1,39 1,56 1,83 2,11
6 10,5 | 10°19' 1,79 1,91 2,08 2,38 2,67
2 13,0 | 2%8g 1,30 1,44 1,630 1,96 2,30
14 3 12,5 | 4°22 1,43 1,56 1,760 2,08 2,41
6 12,5 | 8%42 1,94 2,07 2,28 2,62 2,96
2 15,0 | 2°26' 1,45 1,61 1,84 - 2,22 2,60
16 | 4 14,0 | 5°12' 1,71 1,85 2,08 2,44 2,82
8 14,0 | 10°19' 2,40 2,54 2,78 3,16 3,56
2 17,0 | 2°09' 1,60 1,78 2,03 2,46 2,90
18 | 4 16,0 | 4°32' 1,86 2,03 2,27 2,69 3,11
8 16,0 | 9°03' 2,54 2,71 2,97 342 3,86
2 18,0 | 1°55' 1,75 1,95 2,23 2,72 3,20
20| 4 18,0 | 4°03' 2,01 2,19 2,47 2,94 3,41
8 18,0 | 8°03" 2,69 2,87 3,16 3,65 4,15
2 21,0 | 1°45' 1,90 2,12 2,440 2,97 3,50
22 5 19,5 | 4°39 2,29 2,49 2,79 3,30 3,81
10 | 19,56 | 9°1% 3,12 3,34 3,66 4,20 4,75
2 23,0 | 1°3% 2,05 2,27 2,63 3,21 3,80
24 5 21,5 | 4°14' 2,44 2,66 2,99 3,55 4,10
10 | 21,5 | 8°25' 3,28 3,50 3,88 4,44 5,04
2 250 | 1°28 2,20 2,46 2,84 3,46 4,10
26 5 23,5 | 3°53 2,59 2,83 3,19 3,80 4,40
10 | 23,5 | 7°42 3,42 3,67 4,04 4,60 5,33
2 27,0 | 1°21 2,35 2,62 3,04 3,71 440
28 5 255 | 3°34 2,74 3,00 3,39 4,05 4,70
10 | 25,5 | 7°07 3,57 3,84 4,25 4,93 5,63
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YcrnoBHOE NNeYo KPYTALLErO MOMEHTA B pessbe,

Pe3abGa Ly= %-tg(a%‘ 0), MM,
o, 7151 KO3thDULIMEHTA TPEHUS, U, U YINa TPeHWS, p, B pesbie
" t, eps a 1=0,15; u=0,17; 1 =0,20; u=10,25; #=0,30;
MM MM p=8°32' p=9°39" | p=11°19' | p=14°02' | p=16°42"
3 28,5 | 1°55' 2,63 2,92 3,35 4,07 4,80
30| 6 27,0 | 4°02' 3,01 3,28 3,71 4,41 5,11
12 | 27,0 | 8°03 4,02 4,30 4,75 5,49 6,21
3 | 30,5 | 1°48' 2,79 3,09 3,55 4,34 5,10
32 [¢] 29,0 | 3°%6' 3,18 3,47 3,92 4,65 5,41
12 | 28,0 | 7°30' 4,16 4,48 4,95 572 6,51
3 32,5 | 1°41" | 2,93 3,25 3,75 4,56 5,40
34| 6 31,0 | 3°371 3,30 3,62 4,10 4,90 5,70
12 | 31,0 | 7°00' 4,30 4,64 5,14 5,96 6,80
3 34,5 | 1°36' 3,08 3,43 3,95 4,82 5,70
36| 6 33,0 | 3°19' 3,46 3,80 4,31 5,15 6,00
12 | 33,0 | 6°36' 4,45 4,81 5,32 6,20 7,11
3 36,5 | 1°30' 3,24 3,60 4,14 5,07 8,00
38| 6 35,0 | 3°07' 3,60 3,97 4,50 5,40 6,30
12 | 350 | 6°14' 4,61 5,00 5,53 6,45 7,40
3 38,5 . 1°25' | 3,38 3,77 4,35 5,31 6,30
40| 6 37,0 « 2°57' 3,78 4,13 4,70 5,65 6,60
12 | 37,0 | 5°54' 475 515 5,74 6,71 7,70
3 | 40,5 | 1°21 3,53 3,92 4,55 5,56 6,60
42 6 39,0 | 2°48' 3,90 4,31 4,90 5,91 6,90
12 | 39,0 | 5°36' 4,91 5,31 5,93 8,95 8,00
3 425 | 1°18' 3,68 4,10 4,75 5,82 6,90
44 | 8 40,0 | 3°38' 4,32 4,73 5,35 6,38 7,40
16 | 40,0 | 7°16' 5,66 6,09 6,72 7,79 8,87
3 44,5 | 114’ 3,83 4,26 4,96 6,06 7,20
46 | 8 42,0 | 3°28' 4,46 4,90 5,55 6,63 7,74
16 | 42,0 | 6°56' 5,82 6,25 6,92 8,04 9,20
3 48,5 | 1°11' 3,98 4,44 5,16 6,32 7,50
48| 8 44,0 | 3°19' 4,62 5,06 5,74 6,87 8,00
16 | 44,0 | 6°37" 5,96 6,41 7,10 8,30 9,50
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YcnoBHOe NMiieHo KpyTALero MoMeHTa B pesbbe,

Pesbba Ly= d% tglat p), mm,
o, 05 KOShPUUMEHTE TPEHUA, U, W YIna TpeHus, o, B pesbbe
e to, deps a p=0,15 w=017; | ¥=020, | =025 | ¥=030;
MM | MM p=8°32 p=9°39" | p=11°19" | p=14°02" | p=16°42'
3 | 485 | 1°08' 4,12 4,61 5,34 6,55 7,80
50| 8 46,0 | 3°10' | 4,76 523 5,94 7,12 8,30
16 | 46,0 | 6°20' 6,10 6,60 7,31 8,55 9,80
3 55,5 | 1°05' 4,28 4,79 5,54 6,84 8,10
52| 8 48,0 | 3°02' 4,92 541 6,15 7,37 8,62
16 | 48,0 | 6°04' 6,25 8,75 7,50 8,79 10,10
3 53,5 | 1°01 4,50 5,02 5,84 7,18 8,52
55 8 51,0 | 2°51 5,14 5,66 6,45 7,73 9,05
16 | 51,0 | 5%43 6,48 7,00 7,80 9,15 10,52
3 58,5 | 0°56' 4,86 5,45 6,35 7,80 9,30
60| 8 56,0 | 2°36' 5,51 6,08 6,94 8,38 9,80
16 | 56,0 | 5°12' 6,84 7,43 8,30 9,76 11,27
4 60,0 | 1913 5,16 5,75 6,67 8,19 9,70
62 10 | 57,0 | 3°12' 5,91 6,50 7,37 8,85 10,30
20 | 57,0 | 6°23 7,60 8,17 9,09 10,60 12,18
4 63,0 | 1°10' 5,38 6,02 6,97 8,55 10,16
65| 10 | 80,0 | 3°02 6,15 8,75 7,68 9,20 10,77
20 | 60,0 | 6°04 7,80 8,43 9,38 10,99 12,57
4 68,0 | 1°04 5,76 6,45 7,46 9,20 10,90
70 | 10 | 65,0 | 2°48" 6,51 7,18 8,17 9,85 11,50
20 | 65,0 | 5°36' 8,18 8,85 9,90 11,60 13,32
4 73,0 | 1°00' 6,12 6,86 7,96 9,80 11,64
75| 10 | 70,0 | 2°38' 6,89 7,60 8,70 10,45 12,25
20 | 70,0 | 5°12' 8,55 9,26 10,40 12,20 14,10
4 76,0 | 0°58' 6,36 7,13 8,25 10,20 12,10
78 | 10 | 73,0 | 2°30' 7,12 7,85 8,98 10,82 12,70
20 | 73,0 | 5°00' 8,80 9,55 10,70 12,60 14,50
4 78,0 | 0°56' 8,50 7,30 8,45 10,40 12,40
80| 10 | 75,0 | 2°26' 7.27 8,02 9,18 11,09 13,01
20 | 75,0 | 4°52' 8,92 9,71 10,89 12,80 14,80

23




CTIIKBA 086 -2010

[MpodomxeHue mabnuys! 20

YCNOBHOE FINIe|o KpYTALLErO MoMeHTa B peabbe,
Peabba L= %-tg(aﬂ' P), MM,

do, N5 koathhULMEHTa TPeHUs, 1, U yrna TpeHus, p, B pesbbe
" to, deps a 1 =015 p=017, y=0.20; u=025 1#=0,30;
mm | wm =832 p=39 | p=11°19' | p=14°02' | p=16°42"

| 5 | 825 | 1906 7,00 7,83 9,07 | 11,12 13,25

85| 12 | 79,0 | 2°46 7,90 8,70 9,91 12,00 13,95

24 | 79,0 | 5°32' 8,80 10,70 11,96 14,00 16,13

5 87,5 | 1°03' 7,40 8,25 9,57 11,78 14,00

90 | 12 84,0 | 2°36' 8,28 9,13 10,40 12,55 14,70

24 84,0 | 5212 10,25 11,15 12,45 14,65 16,90

5 92,5 | 0°59' 7,77 8,69 10,10 12,40 14,75

95 | 12 | 89,0 | 2°27" 8,65 9,55 10,90 13,19 15,45

24 | 89,0 | 4°55' 10,65 11,51 12,96 15,29 17,61

5 97,5 | 0°56' 8,14 9,10 10,59 13,00 15,50

100, 12 94,0 | 2°20' 9,02 9,96 11,42 13,80 16,20

24 | 94,0 | 4°39' 11,00 12,00 13,42 15,90 18,35

5 107,5 | 0°51 8,85 9,95 11,60 14,30 17,00

110| 12 | 104,0 | 2°06' 9,75 10,80 12,40 15,00 17,70

24 (104,01 4°12' 11,75 12,80 14,40 17,10 19,85

6 117,0 | 0°56' 9,78 10,91 12,70 15,60 18,60

1201 16 | 112,0 | 2°36' 11,00 12,15 13,88 16,73 19,60

32 | 112,01 5°12' 12,65 14,85 16,61 19,54 22,50

6 127,0 | 0°52' 10,50 11,80 13,70 16,90 20,10

130| 16 | 122,0 | 2°24' 11,80 13,00 14,90 18,00 21,11

32 | 122,0 | 4°4¢6' 14,40 15,69 17,60 20,77 24,00

6 137,0 | 0°48' 11,30 12,63 14,70 18,16 21,60

140 | 16 | 132,0 | 2°13 12,50 13,88 15,90 19,20 22,60

32 1 132,0 | 4°25 15,20 16,55 18,59 22,00 25,50

6 147,0 | 0°45' 12,00 13,50 15,70 | 1940 23,080

150| 16 | 142,0 | 2°03 13,27 14,70 16,85 [ 20,50 24,10

32 | 142,0 | 4°06' 15,90 17,40 19,60 23,20 26,98

8 156,0 | 0°56' 13,00 14,60 16,93 20,80 24,80

160| 16 | 152,0 | 1°55' 14,00 15,60 17,89 21,75 25,60

32 | 152,01 3°¢0 16,70 18,20 20,58 24,50 28,50
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OxoruaHue mabnuuysl 20

YCrRoBHOe nne4vo MoMeHTa B peskbe,
Pesbba L= -d—;B'tg(a+ o), MM,
o, Ans xosgpUUMeHTa TReHUs, i, U yrna Tpexus, p, B pessbe
MM b, Cep, a y=0,15; H=017; | y=020; | y=0,25 | ¥=0,30;
My | M p=832 | p=9°39" | p=11°19' | p=14%02' | p= 162"
‘8_- 166,0 | 0°53' 13,79 15,45 17,95 . 22,10 ] 26,30
170 | 16 | 162,0 | 1°48' 14,80 16,37 18,90 22,92 27,19
32 | 162,0 | 3°36 17,40 19,05 21,60 25,71 30,00
8 176,0 | 0°50' 14,50 16,30 18,90 23,30 27,80
180 | 20 |170,0 | 2°09' 16,04 17,74 20,38 24,70 29,00
40 | 170,0 | 4°18' 19,40 21,13 23,76 28,20 32,60
8 186,0 | 0°47" 15,30 17,10 19,92 24,60 29,30
190 | 20 | 180,0 | 2°02 16,80 18,60 21,32 25,92 30,50
40 | 180,0 | 4°03" 20,10 21,98 24,78 29,40 34,10
10 | 195,0 | 0°5¢' 16,25 18,20 21,19 26,00 31,00
200 | 20 | 190,0 | 1°55' 17,56 19,50 22,30 27,20 32,00
40 | 190,0 | 3°50' 20,80 22,80 25,76 30,70 35,61

6.2 YcnoBHOe nnevo L, KpyTALLEro MOMEHTa B TpaneueuaansHoil pesbbe B Havane

OTKpbITMA onpenensietcs no dopmyne (12):

b= 2 g (o-a) (12)

AnA wnuHAeneil ¢ HopMansHOW 1 MENKON OJHOXOZA0BOW U HOPMAaIbHOW ABYXXOA0-

BOit TpaneLenganbHoi pe3si0oii yenoBHoe nneyo (L'p) npuseaeHo B Tabnuue 21:

HexopoHble gaHHbie;

dep — CPEOHNIA auaMeTp peskbbl;
0y — HAPYXHbIA AnameTp pesbbbi;
t, — Xoa pesbbbl,

L=tz

t— war;

Z — YYCNO 3axX0f0B;

o — yron nogbéma B pessbe;

£ — yron TpeHus nokos B pesksbe;

i — koachpULIMEHT TPEHUA MoKos B pe3ble;
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tga= tgo=y', W=13u

o .
e’

Ta6nuiua 21- YorosHoe nneyo (L,) KpyTAWEro MOMEHTa B pessbe

YCnoBHOE NNeyo KpyTsLero MoMeHTa B pesske,
o Pess6a L= 2 tg (o'~ a),mm,
MM Ans kosdnumeHTa TpEHUS, |, M yina TpeHus, p, B pesbbe
to, | deps o 4'=0,195 |u'=0221]y'=0,260 | u'=0,325] p'=0,390
MM | MM p'=11%02" |p'=12°28'[ p'= 14°84'[p'= 18°00' | p' = 21°18'
2 | 90 | 4°%% 0,55 0,67 0,84 1,12 1,40
10| 3 85 | 6°25 0,34 0,45 0,61 0,87 1,13
6 8,5 |12%42 - - 0,14 0,39 0,64
2 | 11,0 | 3°19 0,75 0,89 1,10 1,44 1,79
12 3 | 10,6 | 5°12 0,54 0,67 0,86 1,19 1,52
6 | 10,5 | 10°19' 0,07 0,20 0,39 0,71 1,02
2 | 13,0 | 2°48 0,94 1,11 1,35 1,77 2,17
14| 3 | 12,5 | 4°22 0,73 0,89 1,12 1,52 1,90
6 | 12,56 | 8%2 0,26 041 - 0,64 1,25 1,40
2 | 15,0 | 2°26' 1,13 1,33 1,61 2,09 2,56
16| 4 | 14,0 | 5°12 0,71 0,89 1,15 1,59 2,02
8 | 14,0 | 10°19' 0,09 0,26 0,52 0,94 1,36
2 | 17,0 | 2°09' 1,33 1,55 1,87 2,41 2,95
18| 4 | 16,0 | 4°32 0,91 1,12 1,42 1,92 2,41
8 | 16,0 | 9°03 0,28 0,48 0,77 1,26 1,74
2 | 19,0 | 1°55' 1,52 1,77 2,13 2,74 3,34
20| 4 | 18,0 | 4°0% 1,10 1,33 1,67 2,24 2,79
8 | 18,0 | 8°03 0,47 0,69 1,03 1,57 2,12
2 | 21,0 | 1°45' 1,72 1,99 2,39 3,06 3,73
22| 5 | 19,5 | 4°3¢9 1,09 1,34 1,70 2,31 2,92
10 | 18,5 | 9°15' 0,30 0,55 0,91 1,50 2,08
2 | 23,0 | 1°35° 1,91 2,21 2,65 3,39 4,12
24| 5 | 215 | 4°14' 1,28 1,56 1,96 2,63 3,30
10 | 21,5 | 8°25' 0,49 0,76 1,16 1,81 2,46
2 | 25,0 | 1°28 2,11 2,43 2,91 3,71 4,51
26! 5 | 23,5 | 3°53 1,47 1,77 2,22 2,96 3,69
i 10 | 23,5 | 7°42' | 0,68 0,98 1,41 2,13 2,84
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YCrIOBHOE MITEYO KPYTSLLErO MOMEHTa B peakbe,

a Pestba Lp'= %E tg (o~ @), mm,

n A5 KO3OMVLMEHTA TPEHWA, I, W YINa TpeHvs, p, B pe3bbe
to, ep, a #'=0,195 p'=0,221} p'=0,260 | 4'= 0,325 | '= 0,390
| £2'=11°02" | p'=12°28'| o' = 14°84' |y’ = 18°%00' | p'= 21°18'
2 27.0 | 1°21' 2,30 2,65 3,17 4,04 4,90

28 5 255 | 3°34' 1,67 2,00 2,48 3,28 4,08
10 255 | 7°07 0,87 1,19 1,67 2,45 3,22
3 28,5 | 1°55' 2,29 2,65 3,20 4,11 5,01

30 5] 27,0 4702 1,66 2,00 2,51 3,36 4,20
12 | 27,0 | 8°0%' 0,70 1,04 1,54 2,37 3,18
3 30,5 | 1°48' 2,49 2,87 3,46 4,43 5,40

32 6 29,0 | 3°48' 1,85 2,22 2,77 3,68 4,58
12 29,0 | 7°30" 0,90 1,26 1,80 2,69 3,56
3 32,5 | 1°41 2,67 3,10 3,72 4,76 5,79

34 6 31,0 1 3°31 2,04 2,44 3,03 4.00 4.97
12 31,0 | 7°00 1,09 1,48 2,06 3,01 3,95
3 345 | 1°36' 2,87 3,32 3,97 5,09 6,19

36 6 33,0 | 3°19 2,24 2,66 3,28 4,33 5,36
12 ¢ 33,0 | 68°36' 1,28 1,70 2,31 3,33 4,34

. ‘ 36,5 | 1°30' 3,07 3,54 4,24 5,40 6,58

38 6 35,0 | 3°07' 2,44 2,88 3,55 4,65 5,76
12 | 35,0 | 6°14' 1,47 1,91 2,56 3,65 4,71
3 38,5 | 1°25' 3,26 3,76 4.50 5,74 6,97

40 6 37,0 | 2°57 2,63 3,10 3,82 4,98 6,15
12 37,0 | 554" 1,660 2,13 2,82 3,96 5,10
3 40,5 | 1°21 3,46 3,99 4,77 6,06 7,35

42 6 39,0 | 2°48' 2,83 3,32 4,06 5,30 6,55
12 39,0 | 5°36' 1,85 2.34 3,09 4,29 5,50
3 425 | 1°18 3,66 4,20 5,02 6,38 7,75

44 8 40,0 | 3°38' 2,60 3,10 3,86 512 6,36
16 40,0 | 7°16" 1,32 1,82 2,56 3,80 5,00
3 445 | 1°14' 3,86 4,43 5,28 6,71 8,14

46 8 420 | 3°28' 2,79 3,33 4,12 5,45 6,75
16 42,0 | 6°56' 1,50 2,03 2,82 4,10 5,38
3 46,5 | 1°11 4,05 4.64 5,55 7,04 8,52

48 8 44,0 | 3°19 2,98 3,55 4,38 578 7,16
16 440 | 6°37" | 1,70 2,25 3,09 4,43 5,77
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YcnosHoe nievo KPyTALLero MOMeHTa B pesbﬁe,
oo, Pesb6a L= -d—;E 1g (p- «), MM,
P : ANs koathULMEHTa TPEHUS, [, 1 YINa TpeHus, p, B pesbbe
b | 9o | o /=0195 |p'=0221]p'=0,260 | o'=0,325 | p'= 0,390
L am | wm o= 1102 |p'=12°28'| o' = 14°84'p’ = 18°00' | o' = 21°18'
| 3 | 485 | 1908 4,23 4,87 5,80 7,350 8,91
50| 8 | 46,0 | 3°10' 3,18 3,78 465 6,100 7,54
16 | 46,0 | 6°20 1,89 247 3.34 4,750 6,15
3 | 50,5 | 1°05' 4,43 5,09 6,07 7,700 9,30
52 8 | 48,0 | 3°%2 3,36 4,00 4,90 6,42 7,93
16 | 48,0 | 6°04' 2.09 2,70 3,58 5,07 6,55
3 | 535 | 1907 4,73 5,40 6,45 8,15 9.90
55 8 | 51,0 | 2°51" 3,68 4,32 5,30 6,92 8,51
16 | 51,0 | 5°43' 2,37 3,02 3,98 5,56 712
3 | 585 | 0956' 522 5,08 7.09 9,00 10,87
60| 8 | 56,0 | 2°36' 4,15 4,88 595 771 9.48
16 | 56,0 | 512 286 3,57 4,62 6,37 8,10
4 | 60,0 | 1°13' 520 5,98 712 9,07 11.00
62) [ 10 | 57,0 | 3°12' | 3,04 4,65 573 7,53 9,33
20 | 57,0 | 6°23 2,31 3,05 411 5,88 7,59
4 | 63,0 | 1°10 5,49 6,30 7,50 9,52 11,58
65| 10 | 60,0 | 3°02 4,22 4,99 6,13 8,02 9,91
20 | 60,0 | 6°04' 2,61 3,36 447 6,34 8,17
4 | 68,0 | 104 5.97 6,85 817 10,35 12,51
70 | 10 | 65,0 | 2°48' 4,72 5,53 6,77 8,85 10,90
20 | 65,0 | 5°36' 3,09 3,93 515 7.15 9.15
4 | 73,0 | 1°00° 6,47 7,40 8,81 11,17 13,50
75 10 | 70,0 | 2°36' 5,19 6,00 742 9,64 11,85
20 | 70,0 | 5°12' 3.56 4,46 577 7.95 10,10
4 | 76,0 | 0°58' 6.74 7,73 9.19 11,64 14,08
@8 10 | 73,0 | 2°30 5,48 6,41 7.80 10,12 12,42
20 | 73,0 | 5°00" 387 4,78 6,15 843 10,67
4 | 78,0 | 0°56' 6,95 7,96 9,460 11,97 14,48
8o | 10 | 75,0 | 2°26 567 6,63 8,060 10,45 12,81
20 | 75,0 | 4%2 4,05 5.00 6,410 8,76 11,06
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YCroBHOE MAISU0 KPYTALLEro MOMEHTa B pesbbe,

o Peasba L= % tg (p- @), mm,
MM Ans kosgduuneHTa TPEHNUS, |4, U yrna TpeHusl, p, B pe3sbe
L, dep, a u'=0195 |p'=0,221|p'=0,260 | 4'=0,325|u"=0,390
Mv | MM p'=11°02" |p'=12°28'| p'= 14°84'|p’' = 18°00' | p'= 21°18'
5 82,5 | 1°06' 7,22 8,29 9,88 12,53 15,18
85| 12 | 79,0 | 2°46' 5,74 6,76 8,26 10,76 13,24
24 | 79,0 | 5°32 3,81 4,81 6,30 8,75 11,15
5 87,5 | 1°03' 7,70 8,83 10,52 13,34 16,14
90 | 12 | 84,0 | 2°36' 6,22 7,30 890 + 1157 14,22
24 | 84,0 | 5°12' 4,29 5,36 6,93 9,55 12,12
5 92,5 | 0°59' 8,20 9,40 11,17 14,15 17,12
95| 12 | 89,0 | 2°27 6,73 7,86 9,58 12,38 15,19
24 | 89,0 | 4°55' 4,78 5,90 7,57 10,34 13,08
5 97,5 | 0°56' 8,68 9,95 11,82 14,97 18,10
100 | 12 | 94,0 | 2°20° 7,19 8,43 10,19 13,18 16,15
24 | 94,0 | 4°39 5,27 6,45 8,22 11,15 14,06
5 |107,5| 0°51 9,65 11,05 13,12 16,59 20,04
110 | 12 | 104,0 | 2°06’ 8,20 9,52 11,50 14,81 18,11
24 | 104,0 | 4°12' 6,25 7,55 9,53 12,77 15,99
6 117,0 | 0°58' 10,42 11,94 14,19 17,96 21,72
120 | 16 | 112,0 | 2°36' 8,30 9,75 11,87 15,42 18,96
32 1112,0 | 5°12' 5,73 7,18 9,25 12,73 16,16
6 {1270 | 0°2' 11,39 13,04 15,48 19,58 23,66
130} 16 | 122,0 | 2°24' 9,26 10,83 13,15 17,03 20,89
32 | 122,0 | 4°4¢ 6,70 8,25 10,53 14,35 18,10
8 137,0 | 0°48° 12,36 14,14 16,78 21,21 25,61
140| 16 | 132,0 | 2°13' 10,24 11,93 14,45 18,66 22,84
32 |132,0 | 4°25' 7,66 9,33 11,81 15,95 20,03
6 | 147,0 | 0°45 13,33 15,29 18,07 22,82 27,56
150 16 | 142,0 | 2°03' 11,23 13,05 16,76 20,29 24,79
32 | 142,0 | 4°086' 8,63 10,44 13,11 17,57 21,98
8 | 156,0 | 0°56" 13,89 15,82 18,92 23,95 28,95
160| 16 | 152,0 | 1°55' 12,20 14,15 17,05 21,91 26,74
32 | 152,0 | 3°50" 9,60 11,54 14,41 19,18 23,92
8 |166,0 | 0°53' 14,86 17,02 20,21 25,56 30,89
170 | 16 | 162,0 | 1°48' 13,17 15,26 18,35 23,53 28,68
32 | 162,0 | 3°36' 10,57 12,64 15,70 20,80 25,84
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YcnosHoe nNneyo KpyTsLLero MomeHTa B pessbe,
o Pesbba L= %“’ g (0- a), mm,
MM Ans koachcpuumeHTa TpeHusn, U, U yIna TpeHus, p, B pesbbe
to, deps a p'=0195 | p'=0,221(p'=0,260 | p'=0,325 | u'=0,390
MM | MM p'=11°02" | p'=12°28'| p'= 14°84'|p'= 18°00' | p'= 21°18'
8 |176,0 | 0°50' 15,83 18,12 21,51 27,18 32,84
180 | 20 | 170,0 | 2°09' 13,28 15,47 18,72 24,16 29,55
40 | 170,0 | 4°18' 10,04 12,20 15,39 20,72 25,98
8 | 186,0 | 0°47" 16,81 19,23 22,81 28,82 34,80
190 | 20 | 180,0 | 2°02' 14,26 16,57 20,02 25,75 31,46
40 | 180,0 | 4°03' 11,02 13,32 16,70 22,36 27,94
10 | 195,0 | 0°56' 17,36 19,89 23,64 29,93 36,19
P00 | 20 | 190,0 | 1°55' 15,25 17,69 21,32 27,39 33,42
40 | 190,0 | 3°50' 11,97 14,39 18,00 23,95 29,86

7 Ycunus nepemMetleHus KNUHa Uit AUCKOB 3a0BUKeK

7.1 PacyéT yeunuii nepemeLLieHns Knuea uni Aucka npu sakpbitau (Q) unu npu

OTKPLITAN (Q'1) npouseonuTesa no chopmynam (13 — 16):
Ans TMna A (repMeTUHHOCTb rapaHTUPYeTCA TONbKO NPY Aaenenvn Py,.):

Q= Kep' Qopt Ky Q- Qg

Qq =Kep * Qup* Ky’ Q+ Q.

13
(14)

Ans Tuna B (repMeThiHOCTL rapaHTMpyeTCsl TOMbKO Npu fasnienun ot 0 go Py)

Q1 = ch' Qcp+ Kyo' Qyo" Qg:

Q1 chp ' Qcp+ Kyo' Qyo+ Qg

rae Qg - younue ot AABNeHNs CpeabY;

Qy - younve, Heobxoanmoe Ans YANoTHEeHNA Npw P = Py;

Qyo ~YCHIME, HeOGXOAMMOE A YNNOTHEHNA Npu P —=0;

Qq - BEC epemMeLLaioLnxes geTanei.

(15)
(16)

3naveHns koadppuLmeHTor ans chopmyn (15), (16), (17), (18) npusepetbl B Tabnu-

Le 22
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Tabnuua 22 — KoapthMLMEHTbI Kop, Kan, Ky, Ky, Kyos Kyo

= KoathpumeHTsl
w| © ] . ; . ) . .
e 5 3%{ Kop [Ky = Kyl Kep le'=Kw| Kep l“yz’(yo Ky l“y'""(yo Ken le:Kyﬂl Ky le=Kyﬁ
}-S- g E é KrnuHoBas 3aasmkka MapannenbHas sagBmkka
® = yron ¢ = 2°52° yron ¢ = 5° yron @ = 20°
naTyHb,
UyTYH, 0,25 0 0,35 0 0,26 [ 0,34 0 0,25 0 0,35 0
GpoHaa
CF{cTan, Kpo-
vi|Me
G>10X18H9T 0,30 0 0,38 0 0,31 0 0,39 0 0,30 0 0,40 0
reépaie
knnassl
< 10X18H9T | 0,36 0 0,44 0 0,36 0 0,44 0 0,35 0 0,45 0
E InaTyHe,
= Y TyH, 035 080 |-0,25 0,60 -0,43 0,67 -0,17 0,52 -1,89 2,14 0,35 0
OpoHsa
gicrans,
?KDOMB
GIXEET | a0 | o7 |020| 070 |-48| 077 |02t o6z || 224|040 | 0
rB&pAbIe
cnnasel
10X18HeT | -0,46( 0,80 | -034 0,80 -0,54 0,87 -0,26 0,72 -1,99 2,34 0,45 0
NETYHb,
yryH, 0,25 | 050 | 0356 | o080 {024 o057 {036 | 052 |025] 214 035 0
Gpatiza
o |cranik, kpo-
E [ve 1
~  [10X18H3T 4 0,29 070 | 041 8,70 0,29 .77 0,41 0,62 0,30 2,24 0,40 0
TBEpALIe
cnnaskt
10X18HOT | 0,34 080 | 046 0,80 0,33 0,87 0,46 0,72 0,35 2,34 0,45 0

7.2 PacuéT younuii nepemelleHus (Qq) npouasopurcs no dopmyram (17, 18):
— ANS KIWHOBbIX 3a/IBVKEK:
Q,=2-R-cosg - (tgp+ 1 )- Qu-cospte(p +@)*ep - Qi (17)
~ [Ns napanmenbHbIX 3aBIKeK:
Q=2R[te(o+ p) ik |- Qo [218(0+ p )+ 1 J- Qg (18)
rae ¢ — NOSOBMHA yrna KnuHa (419 raparinensHblX 3aaBikek C PacnopHBIM KIMHOM
@ =20%;
e K03t (DULMEHT TPEHUS B YINIOTHUTELHBIX KOSbLAX (cm. Tabnuua 14);
pFarctg i
iy — KOIDPULIMEHT TPEHUS MEXTY ANCKOM U KITMHOM B naparfensHoi 3a4BKKe,
py = 0,35;
py=arctg ty,

R - pearuua kofbLa Kopnyca, Ha koTopoe nepefiaétes Q, NPK 3aKpbiBaHUW.
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7.3 Pacuér ch]nMﬁ nepemeleHns, (in) npOMagop‘MTcﬂ fo cneayrwum qupMynaM:
— [ANS KIUHOBBIX 3a4BUKEK:
Gy =2R-c050 (1 -1g0 - Quoos0lte(s] -g) -tgp ]+ @, (19)
— Ofisi NnapannensHbIX 3a0BUkeK:
Q= 4 - Qp+ Qs (20)
rae p; — KO3thPMLIMEHT TPEHMUSI MOKOS B YINOTHATENBHBIX KONbLAX,
p=pet 0,1
p=arctg
R'— peaKums KOfbLia KOpMyca, Ha KOTOPOE NepenasTes Qcp. NIpY OTKPBLIBAHNM,
7.4 Pacuér peakyuin R u R’ B 3aBUCHMOCTY OT TUNa 3aTBOpa Npou3BoaAUTCA No
hopmynam (21 — 25) (cm. Tabmity 23).
Tabnuua 23 — Pacuér peakunint R u R

Tun Peakuun Ru R onpefensioTcs No opMynam ans:
3arsopa KNMHOBOW 33ABWKKM rapannenbHoi 3a4BuXKKn
o Qep
o | (21) .
<l % R'= ! ”'E;iqj - R=R =Qq (23)
E o T+ y;'tg @ ( )
- 0& i
N R=R=Q, (24)
g
Tun B R=R=Qy* Qy (25)
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Tabnuua 24— Koo ULMEHTs! Kep, Kopr Kyy Kys Kyor K|
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7.5 PacuéT 3HaueHuii KoaPPULNEHTOB Kop, Ky =Kyo, K;p, K;,‘-'—'K;,Q npounsso-

yo

Tun KoachPULINEHTBI, Kep, Ky =Kyo, Kop, Ky=Kyo OMPEAENSIOTCs N0 hopmynam ANst:
3arsopa KNMMHOBOW 330BUKKM napannensHoi 3aaBuKKA
= Hy
08‘. ch cose (1":Uth(p) (26) Kep= uK
. Ji; D
Vl Kep = -—-—"—"K,— 27) Kep™ My
< ?Ow (1+4:tg0) Ky = K=0
E & = K,=0
g | K= cose [talp, +0) +ige]  (28) |kp=[2tg(@+py) +u ]  (36)
S | kep =- cosg [tg(p, - ¢) - tg9 | (29 | K=l
g 5= 2 cosg (tge+ U,) (B0) | k=2 [tg(e+py) +u.] 37
K= 2 cosg - (U, - tg@) (31) | x,=0
Kep= oS- [tgo + 2~ t9(p+ 9)] (32) | K= M,
L | k= cosp 24, —tgg- t(p-9)] (3D | K= M,
= Kyo= Ky= 2 cosq -(tge + 1.} (34 | Ko=ky =2[tglo+py) *u] 38
Kyo™ K, = 2 cosg (U, - tgo) (35) | K=K =0

8 KpyTsAiLume MOMEHThI NpM yripaBneHur apMaTypoi

8.1 KpyTsilyne MoMeHTbl Ha MaXOBUKaX U PYKOSATKaX B 3aBUCUMOCTW OT X pasMepoB

1 pacnonoeHWs MOTyT NPUHUMATLCA B COOTBETCTBUNK C pasgeriom 4 CT LIKBA 072.
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Jlnct perucrpaunu M3MeHeHUN

Nam

Homepa nuctos (cTpanunLy)

na-
Me-
HEH-
HbIX

Bxogawmin Ne

Bcero

nvcToB conpoBoan-
2a- HOBBIX | @HHY- Ne norym. TenbHoro Mogan. Dara

J~ | (ompatinL) BOKYMeHTa ¥
me- TMPO- | 5 nokym. Y
HEH- BaH- hara
HbIX HbIX .
= — = ———
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eHepanbHbii AnpeKTop e
3A0 «HMN® «LIKBA» O Ablobidkud B. M.

MepBblit 3aMecTUTENb reHepasibHOro

OVpeKTopa ~ OUPEKTOp no Hay4HoW pa- Tapacbes HO.UN
bote

3amecTuTenb reHepankHoro pupekTopa —

raBHbLIA KOHCTPYKTOP Lnpsiee B.B.
3amecTuTtenk AMpekTopa -

HauarbHWK TeXHUYECKOTro oTaena /%%/ Jynaesckuit C.H
Hauanenuk otaena Ne 118 % : Asapawsuny P.A.
Beaywwit nHXeHep-KOHCTPYKTOp '

otaena Ne 118 M [oxtopoea A.O.
Hcnonuurtens:

WHxeHep 121 otaena y& Sluap I M.
COFJIACOBAHO:

Mpeacepatens TK 259 g)/l/%?/ Bnacos M.U.
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