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PASPABOTAH BcecomosHEIM HAYYHO-HCCNRMOBATENLCKHM K
NPOEXTHO=KOHCTPYKTOPCKMM WHCTHTYTOM NOALOMHO=TDAHCw
TOPTHOrO MAUWMHOCTPOGHKSA, IOTPY30YHO~PA3IPYaoTHOrO K
cxnancroro oGopynopanus u xoutefinepos ( BHUWUIITwmau)

Dupextop A, X.KomMawenxo
3apemyioumft oTaenoM crarpapruaanng A, C, O6onencxufl
Pyxosoanrens Temp U. O,Cnuunina

BcecoiosHsIM  380YHBIM NOMMTEXHHGOCKUM . HHCTHTYTOM
{B3IrM)
TNpopexTop no maywmioff paGore B, A, Maaunomsoxuft

Pyxopomimens TeMw H.H.Mbawxos
Pyxopomirens u ucnominrenas 1. C,Acpanypon

BHECEH Bcecoo3HbM HBay¥HO=HCCNEROBATEMLCKHM H NPOEKTw
HO=XOHCTPYKTOPCKHM HHCTUTYTOM IOABEMHO=TPAHCNOPTROMD
MaUMHOCTPOE HHR, NOrPYSOMHO=-PaArpy30HOTO H (XAAACKOTO
o6opynosanns u xoutefinepon (BHUUIITMmaw)

Nupextop A, X. Komamenxo

TNOAIOTOBJIEH K YTBEPXNEHHIO BceecowamsM npoMbilim
nerHsiM OO6neauHerueM ,CopanogwemrpaHcma’

Tnapmmipt uuxenen .B.K,Muporop
YTBEPX[EH MunuCTepCTBOM TSXEJOr0 B  TPAHCIOPTHOrO
MaWKHOCTPOOHHS

BBEJEH B NEACTBHUE pacnopmxemueM MuRuUCTepCTRBA TH=
WENOT'O U TPAHCHMOPTHOrO MAWHHOCTPOEHHK OT O denpars
18768 r, Ne 'C 002/10886.




YOK 621.873.2 I'pyma I'86
PYKOBOAAWNNA TEXHUYECKHUA MATEPHAN

KPAHbI TPY30TON'bEMHHE,
COENMHEHWS 3YBYATHIE (WWIMUEBHIE)  PTM24.090.5-76
NPSMOBOYHKIE ¥ 3BOJILBEHTHHE,

METOAObLI PACYETA

BeomiTca Bnepsme

PacnopsxenueM MuHUCTEpCTBAa TSHXKEJIOrO K TPaHCIIOPTHOr O
MaumMHOCTpoeHHg or O dempana 1976 r, Ne I'C 002/1086 aan-
Mt pyxoBoaswuit MaTepuan yTBEPKASH B KAYECTBE pPEKOMEHAye-
Moro,

Hacrosum#i PTM pacnpocTpanseTcs Ha MeTOMKY pacdeTa 3yG-
YyaThX (WAMueBHIX) COemuHeNuH, NPIMOGOYHHIX W  SBONBLBEHTHEIX,
BasI0B. C 3y6NATLIMH XollecaMu, MypTaMu H APYTHMH OeTalfgMu,

1, HCXOAHLIE TIOJ/IOXEHHU R

1,1, PacueTs 3y6uaTux (wmueBmx) coemiHeHult NpPOBOASTCSH
I8 TPOBEPKH NPaBUIBLHOCTH BLIGPAHHEIX Pa3MEPOoB W/IH VIS ONpe=
penexus HArpysounoft CnocoGHOCTH COeMIHeHHs.

1.2, lNpoeoasTca ABa BHAA pacyera:

Ha CMSATHE GOXOBLIX NOBOPXHOCTON WAHLUEB;

Ha H3HOCOCTOAKOCTHL GOKOBBIX NOBEPXHOCTEf wWiHueE,

Harpyaourag cnoco6HOCTE COEAHHEHHS ONPEENAeTCA MEHBLUHM
M3 ABYX SHaueHul KpyTAwWero MoMmeHTa, NOMyYeHHBIX PacYeTOM Ha
CMATHO U Ha HaHOCOCTOAKOCTh, [IpuMeph! pacyeTa NpUBOASHE B
NIPHIIOKEHHN CHPABOYHQM,

2. PACYET HA CMATHE

2.1, PacueT Ha CMSATH@ CO@AMHEHHA C YNMPOYHEHHLIMK pPaGOYi-
Mu nopepxHocramu (saxanKa, uUeMeHTauus) NMPOBOAMTCH Is Ha~
Y¥anLHOrO nepuona A0 NMpupaGorku, [ns coemsenuft, He WUMEIOWHX
ynpouleHus pa6ouux NOBEPXHOCTE! WIM C YIYHWEHHLIMH. NOBEPX=-
HOCTAMH « I Nepuofa nocne npupaborku.

Hananre oduupancioe M 74045311 [lepeneuatka socCHpeueHa




Crp, 2 PTM 24.090,15-78 P
r
@ -t o [e]cu - xro/om

SgL 77K en  pun
Him
ra SeL Gy
[M]GM =SgL J‘cM “n X on X xre-oM,

roe @ - cpeaHee naBiieNne Ha paGoYHX NOBEPXHOCTRX 3y6nes,
xrc/eM<;
[Mloy - nonycxaemmift KpyTEwHE MOMEHT, KIC'CM;
M  « pacueTHmft xpyrmuuft MomentT (HauGonwumft — MOMeHT
TIpH HOPMAIILHBLIX YC/IOBHAX SKCIUIYyATAUHUH), XI'C'CM;
S p = cymMmapHpft CTATHYOCKHE MOMEHT nnOWmamy pabourx
JIOBE@PXHOCTEOR! - COGAUMHOHRSE eMHHUMHOR MIHHE OTHOCOHe
TensHo ocu Bana, cM>/cm;

L -~ paboyuas mmua coemvHeHMS, CM;

[G]ay = ODomyckaemoe cpeice AABIGHHG HA PAGOYHX [IOB@DPX=
HOCTSIX '3y6LeB M3 pacyeTa Ha CMATHe, Krc/cM<,

Gy = npepesl TEXY4eCTH MaTepnana oylres MeHbiuefi TBOp=
poct (nma sy6nep ¢ NOBEPXHOCTHLIM YHPONHeHHEM =
COOTBETCTBEHHO IIOBEPXHOCTHOTO C/IOR), KIrC/OM<;
xoodpduuUUEHT Banaca NPOYHOCTH OT npegena  TeXy4ee
cTH;

K ~ ofnuft xospPUIMENT XOMUEHTpauHWN HATPYEKH NpPH pace
yeTe Ha CMSTEB;
A mp ~ KOSPULHEHT AHHAMHMHOCTH HATPYSKH,
2,2, CymmapHeifi cTaTH9eCKuit MOMEHT nnomaay paGodHx No=
BePXHOCTEA COSAHHeHUR @MMHMMHOR MMM OTROCHTENLHO OCH BANA

J
J

doh 2z
Sp = ..Q_2__.. cM®/em,
04+ d
roe dép . > - cpeasuft auameTp aybuaToro - coeauHeHud,
cM;

heo DX d..f o paGodag BhiCOTa 8yOLeB, CM;
2 e ‘c
D - sapywamp mmamverp syfwmes sana (wepr, 1),
oM
d - pHyTpemnuit mMamerp aybbep CTYNHUL, CM;
fe — dacxa wim pamyc Ha syOnax pand, oM;



PTM 24.090.15-7G6 Ctp. 3
fo = dacka wmi panuyc Ha 3y6bsx CTYNHUbL, CM;
Z ="MHCTIO 3yOEeB COeMIHEeHUS,
3navenusn Z, d , 0, do» A u Sy g npaMOGOYHOTO 3y6-
YaTOro COeAHHEHHS NO I‘OC‘:i2 1139-58 npusepers B Tabn, 1,
3naverns 2,0, d o A ¥ Sg ang sBoMbBEeNTHOTO 3yGua-
TOrO COQOHHEHHSE IO I‘OC%I:l 6033-51 npmeenexyt B Tabn, 2,
2.3, Kosdjmuuenr aanaca npowocTn /7= 1,25 ana HeaaKae-
neyMpX nopepxHocTed; N7 = 1,4 nne 3aXaneHHEIX NOBEpXHOCTeH,
3HaveHus RonycKkaemMoro HAUOGOMLWEro NABNEHHS CMATUS NpuBpe-
pensy B Tabn, 3.
2.4, O6wult x09¢PUUMOHT KOHUEHTPAUUH HATPY3KH NPH Ppacye-
Te HA CMATHE
Kem = X3 %np "n
toe K, - x0adpULUHEHT HEePABHOMEPHOCTH pACNpPefeNIieHUsi HATPY3
KK Mexay a3yOnamu;
np = xospPUUHEHT NPOAONLHOA KOHUEeHTpauuu Harpyaku no
AMMEe COeAMHOHWS,
X g = KOI(PUUHEHT KOHUEHTPAUWH HATDY3KH BCNEACTBHE IO~
PPelUIHOCTH HU3TOTOBNOHHS,
Buam ayGyareix (uurmesb:x) coenunenma

) \

(NN N

L D

"
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a ~ apmoboyice; 6 - HBOTLBAHTHOE
Yapr, 1



Ctp. 4 PTM 24.090.15-76

Tabanua 1

HomuHaTLHLA Pacuetunie pasmepi.
Cepus z paaM:: d«0, 2 . Se, oM om
1 P) 3 - 3 3
23x20 2,45 0,09 0,66
) 28x30 2,8 0,14 1,18
28x32 3,0 0,14 1,26
32x36 3,4 0,12 1,63
~ 36x40 3,8 0,12 1,82
42x46 4,4 0,12 2,11
: 8 46x80 4,8 0,12 2,30
5 52x58 5.5 0,2 4,40
= 56x32 5,9 0,2 4,72
62x68 6,5 0,2 5,2
T2x78 7.3 0,2 7.5
82x88 8,3 0,2 8,5
10 02x08 9,5 0,2 0,5
102x108 10,5 0.2 10,5
112x120 11,6 0,30 174
11xt4 1,25 0,00 0.34
13x18 1,45 000 | 030
16x20 1,8 0,14 0,76
18x22 2,0 0.14 0,84
G 2125 2,3 RRY 0,97
E 23x28 2,55 0,19 1,45
g 206x32 2,9 0,22 1,01
© 28x34 a1 0,22 2,05
32x38 3,3 0,22 3,08
36x42 3,9 0,22 3,43
8 42548 4,5 0,22 3,98




PTM 24.090.15-768 Ctp. 5

Mpononxewve tabn. 1

) 2 3 4 5 8
48x51 5,0 0,30 8,0

G2xG0 5,6 0,130 G,72

8 S56x6H 6,05 0,95 8,54

82x72 8,7 0,40 10,72
72x82 7.7 0,40 15,40

82x02 8,7 0,40 17,40

10 92x102 0,7 0,40 18,40
102x112 10,7 0.40 21,40

112x128 11,85 0,55 32,80

16x20 1,8 0,14 1,26

18x23 2,05 0,19 1,85

21226 2,35 0,19 2,23

'23x29 2,8 0,24 3,12

26x32 2,0 0,22 3,10

10 28x35 3,15 0,27 4,25

32x10 3,6 0,32 5,76

w 06x15 4,08 0,37 7.49
H 42x52 4,7 0,42 0,87
E 46x56 5,1 0,40 10,20
52x60 5,6 0,30 13,40

5G6xG63 6,05 0,35 16,00

16 682x72 6,7 0,40 21,40

72x82 7,7 0,40 24,60

82x92 8,7 0,40 34,80

02x102 9,7 0,40 38,80

20 102x115 10,85 0,55 £9,70
112x125 11,85 0,55 85,20



LeomeTRUYECKNe XADOXTEDHCTHKN Coe/mMenult yyGuatyx {wnnuesnx) SwolippeNTIWX o 33-53 Ta6auna 2
M= 1 MM Me 1,5 Mm; Me 2 MM me= 2.5 M me 3,5 Mm; meS5 um;
s, h=0,09 om he 0,135 cm h= 0,16 au s, Mem 0,225 oM he (0,315 cm he 0,45 o
MM g g’, c:g'ém z déf.’ :f’ku z ::',, Sg, |Mm | 4 dg, c.-:g;an z dg,., Sey | g df:.’ SF,"
1211 11| o55f -| - - -1~ -t 3912| 3,25} 440| -} - - - - -
15{14( 1.4{ 0,88 -] - - R [ - 38 14} 3.55) 5.59{ - - - - - -
7| 16f 1.6 18] -| - -1 -1- - | 414} 3,75] 581 -| - N S St
s0l18l 1,8l 146} -] - - -~ - 2l16f 3,95 711} -§ - - - - -
22 | 20] 2,1} 1,88] 14[2,05 | 1,92] - | - ~ | as]16] 425} 7.65| -{ - - - - -
35| 24| 2.4] 2.59] 16{2,35 | 2.52 | - | - | soj18| 4.75| o6a| - | - - (-1 =1 -
58 126] 2.7] 3.14] 18|2.65 | 3.19 | 12]2.6| 2.80 55|20 5,25]11,80]| 14| 515| 11.3} - | - -
301 28] 2.of 3,6a] 1812.85 | 3.4 | 14|2,8] 3.52] 60|22] 5,75|14,20} 16| 5,65] 142 - =~ | -
a2 | 3ol a,i] 4,20} 203,05 | 4.11 ] 14|3.,0 3,78| 65|24] 6,25]| 16,80| 1 6,15} 17,5 ~ - -
35|04l 3.4] 5,211 22|3.35 | 4.96 | 16|3,3| 4,76] 70|26] 6,75|19,80| 18| 6,65] 18,8]12] 6,5 17.5
38| 30| a.7] 5,07] 243,65 | 5.91 | 18|3,6| 5.83 75|28] 7.25|22,80] 20| 7.15] 22,5} 14| 7.0 22,0
20| 38| 3.9] 6.68] 26(3.85 | 6.74 | 18]3,8| 6.0} 80[30| 7,751 26.10] 22[ 7,65| 264 | 14| 7.5 23,7
22| -1 - - | 26}4,05 | 7,04 | 20J4.0 7.2q 8532 8,25]{ 30,00 | 24| 8,15] 30,7|16]| 8,0} 28,7
25| - -1 - [2ep.s5 | 6.25 | 22{4.3| 8.50] 90[34[ 8.75]33.40]| 24| &.65] 32.3{16] 85] 30,3
so| - - —_ | 324,85 ho45 | 24(4.8 10.40L95 36| 9,25} 37,60) 26| 9,15] 374 [ 18| 9,01 364
85| -1 -~ — [ 26[5.35 h2.90 | 26[5.3|1240100]38] 9,75{41,70| 28] e.65] 42.5| 18] 85| 38,2
60| -| - ~ [ 38{5.85 15.00 | 28]5.8|14.60{110{42}10,75| 51,00 | 30{10,65| 50,5 | 20| 10,5] 49,5
G651 =1 - — 1 -1 - - 3216,3]|18.00[120]46[11,75] 61,40} 34f11.65] 62,1 [22]11.,5{ 57.3
ol - T -1 —1T-1- - | 34le.8}20.45{130{50h2,75{72,00| 36{12,65| 71,8} 24|12.5| 67.3
sl -1 = — 1 -1 - - a6l7.3]23.404140{ -} - ~ asl13,65| 82,0 {26 | 13,5] 78,8
ol -1 -1 -{=-1- -~ | 38l{7.8]25.80{150] -{ - - | a2ha.6s| 96,7 {28 |14.,5] 92,0

9.~8T'080°'¥2 WId 9 *diD
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Ta6nuua 3

Boaycxacpie HAHCONRKS DASIGHAT
[lonycxaemue naxfontume NABNOHHE, KIC/CM<
bea o6= Yayw- Jaxanxa
Bun pacwera | paforxu WeKKe Lemenrtauxs u

HRC20 [HRC28 HRC40 |[HRC48 | HRC52 { saxamka waa

(HB218)[(HB270) | &, = d, = &, = | asoTuposamte
Gy = @, = |=10000{~13000{~15000| HRC60

= 3500 [ 5500

Ha cmartwe 2400 4400 8000 10000| 10700 12000

érin
Ha wnanoco- 980 1100 1380 1700{ 1850 2050
erofixocTs
lal yen

Tabnuua 4
L SIM)
P d,

Koag- OTHOWRHHE P = cmelP
[ LTTES 2M

*™  10,20]0,25 ]0.30]0,35]0,40]0,48]0,50]0,55]0,60]0,65]0.70]0.75

&

Ay 11,80/1,85 }1,6 |1,7 1.8 |1,0|2,0]21}2.2}24]2,7]3.0

~

kg [1,05{1.078[1.1 1.2 {1.4 {16 (1.0 ]2.2 {2,5(3,0{8,7 (4.5

Kospduunenr HepapHOMEPHOCTH PACHpEHEIeHHS HaTpy3KH
Mexny 3ybuamu X, = 1,0 ang coemHeHuH, HArPYMEHHHIX TOMLKO
KpYTAKM MOMEHTOM, [1nf COeAKHeHMH BANOB C UMIKHAPHYECKU~
MH 3YGUATHIMH KO/IGCAMH SHAYOHAL K 5 TPUBEARHE B Tabn. 4 B
S4PUCHMOCTE OT napaMeTpa

Pd

-d
¥ oM

rneP-VP2 +P2 xrc®
pa

oXp n
Poxp = OKpYwHOe yCuimMe He IybheToM xonece, KI'C;
Ppan = pamtansioe ycume Ha ay6uaToM Xonece, Xrc,



Crp. 8 PTM 24.090.15-76
Lna nununaprwecxoro syGuaToro xoneca

—d

yJ . d w cogoé tw '
roe  d, - mamerp HauamuuoR oxpyxHocT: syfuaToro  xoneca,
oM;
diw~ Yronl sanemnen¥s nepesav.

Ilpr nomsome M CHATHM KPYTAIIEro MOMEHTA C OmNOf CTOPOHR
cTymuus (wepT. 2, a) xoSppuunEeHT NMPOAOTLHOR XOENUGHTPaUNK
HATDPY3KH NpHHUMAETCH

+ -1,
X wp - Aep ¥ %o 1

lMpu nonsone ¥ CHATHY XPYTMIUETO MOMEHTA C PA3HLIX CTOPOH
crynuum (uepr, 2,6) x np PPUHUMaeTCS parunM GonnweMy K3
anavenuil X yxp 1 Ko s
raoe X xp = X09$pPHUHOHT KOHNERTPANHK BATPY3KH BCIEACTBHE (&=

KPyYHBAHUR BANA, JHAWEHMS K g, Wig npamoSownmx
coeaureHnl npusesems B TaGl. 5, W8  SBOMLBOMTHLIX
coeaurenut - 8 Tabn, 6;

PacteTnne CXeMH OPR NOABOA® K CMNTNN KPYTSUIOw
ro Momenra

Jaxpyvubaesmsd
yacmox 8848

a

4 « ¢ onEoft cToponn crynmnsg 6 = C PAIMMX CTO-
poN CcTynuan
Yepr, 2



Tabnuna

S5

Hapyx-— Orwowesnne L /D
neclt 1,0 ‘ 1,5 l 2,0 T 2,5 3.0
Cepua nn:::rp Kosgdmistenr KOMUSNTPAIRH Kxp TPK pacdeTe Ma:
-D, MM CMATHe U3NOC CMATHEe HIHOC CMATHES UIHOC CMHATUE WIanoc CMATHE H3IAROC
, |26 | 13 1.1 1,7 1.2 2,2 1.4 2,6 1,5 3,2 1.7
£ |sos0 | 15 | 1.2 2,0 1.3 2.6 | 1.5 33 1.8 3.9 1.5
% {se-120] 1.8 1.3 2.6 1.4 3.4 1.7 4.2 2.0 5.1 2.2
To 10 | 1.6 1.2 2.1 1.3 2.8 1,5 3.5 1.7 2.1 1.9
20-30 | 1.7 1.2 2.3 1.4 3.0 1.6 3.8 1.9 2.5 2.1
¥ 5250 | 19 13 | 28 | 15 | 37 | 1.8 | a8 | 21 | 55 | 23
g 54-112| 2.4 1.4 3,5 1.7 4.8 2.1 5.8 3,4 7.0 2.8
Ceabnse 2,8 1.5 4,1 1.9 S5 2.5 6,8 2.7 8,2 3,1
112
o 23 2,0 1.3 3,0 1.6 4,0 1.9 5,0 2,2 6.0 2.5
g [2892 [ 24 1.4 3.5 1.8 4. 2.1 5.7 2.4 7.0 2.8
§ 35-65 2,7 1.5 4,1 1,9 5,3 2,2 6,3 2,7 8,0 3,1
& 72102 2.9 1.6 4,3 2.0 5.6 2.4 7,0 2.8 8.5 3.3
Cotwe | 3.1 1.7 4,7 2.1 6.2 2,5 7.8 3.0 9,3 3.5
102

8 'd1D 9L-ST°080°YT Wld
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TaGanua 6

Koojpmurent xonseuTpaunn HATDY3XR OT SAXPYWHBANRS BAJA Ny, QIS SBORLBOHTMMLX coeprpew no FOCT €033-51 é
Mo Hapysomss - Ornowemme [./D
ayms meameTp 1,0 1,5 2,0 2,5 3.0
m o4 wlﬂmﬂ. KoaddmuiuenT xomuesTpannn X xp RPW pacwere na:
omrre | mmoc | cxarme | wonoc | cmstwe | wowoc | cusrwe | mowoc | cmsrwe | womoc
12-20 1.6 1,2 2,1 1.3 2,8 1,5 3,5 1,7 4,1 1,9
1,0 22-30 1.7 1,2 2.3 1.4 3,0 1,6 3,8 1.9 4.5 2,1
32-40 1,7 1,2 2,3 14 3,0 1,6 3.8 1,9 4,5 2,1
' 22-30 | 1.7 | L2 | 23 | 1.4 30 | 1.6 | 3.8 | 1.9 a5 | 21
1,5 32.40 1,7 1,2 2,3 1.4 3.0 ‘ 1,6 3,8 1.9 4.5 2,1
4260 | 1.9 1.3 2.8 | 1.5 3.7 | 1.8 | 46 | 2. 5.5 2.3
28.35 24 14 3,5 1,8 4.7 ‘ 2,1 57 2.4 7.0 2.8
38-45 2,7 1.5 4,1 ¥p0 5,3 2.2 6,3 2,7 8,0 an




>0 I's68s |26 |16 | a3 | 20 1 55 24 |70 |28 | &5 |33
70-80 | 2.9 1.6 | 4.3 2.0 56 | 24 7.0 | 28 85 | 3.3

3542 | 2.7 1.5 4.1 1.9 5.3 | 2.2 6.3 2.7 8.0 3.1

a5.80 | 2.7 1.5 a1 1.9 5.5 2,2 6.3 2.7 8.0 X

2,5 [ 6580 | 2.0 1.6 4.3 2,0 5.6 2.4 7.0 5.8 8.5 3.3
85-100 | 2,0 1,6 | 4.3 2,0 5.6 2A 7.0 2,8 8.5 3.3
110-130 | 3,1 1,7 4,7 2,1 6,2 2,5 7.8 3,0 9,3 3,5
55-70 | 2.7 | 1.5 | 41 1,8 | 5.3 | 2.2 63 | 2.7 | 80 | 3a

75-80 2,9 1.6 4,3 2,0 5.6 2,4 7.0 2,8 8,5 3,3

38 95330 | a1 1.7 4.7 21 6,2 2.5 7.8 3.0 9.3 3.5
130-150 | 3.3 1,9 5.3 2.2 7.0 | 2.8 .5 3,3 1100 3.7

10-85 2,9 1,6 4,3 2,0 5,6 2,4 7,0 2,8 8,5 3.3

50 [ Bo110] 2.8 1.6 2.3 2.0 5.6 2.4 7.0 2.8 8,5 3,3
120-150 | 3.1 1.7 | a7 21 6.2 2.5 7.8 3.0 9.3 3.5

TT "d1D 9L-ST°060°FT W.Ld
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Tpapix asaverui X,
P e ¢- al‘l
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Yepr, 3

Kp = KOSGPHUUHENT KOHUEGHTPAUMK HATPYSXH BCNENCTBHE
CMeleHus cepeMHy 3y6HaToOro pexnua oT cpemHeft n/10-
CXOCTH CTYymMiubl, 3HAYOHHS Onpeseisorcs no rpaduxy

P £ 058P d,
- Bl > - 25 -
HA 4epT. 3, rae &= PL (Poc oce-

pag cuila Ha 3y6HaToM X0MBCe, Krc),
3rax ,nn0C’ ~ OpHd OGHCTBHH B OMHOM HAIDABIGHUH oBenx
COCTABNLIOMIUX OTHOCKTENEHO TOYKH OCH BA/la HA CEpeAMHE AMMHHbI
CTYNAL,
3naK ,MEHYC” - NpE [eACTBHE B PASHEIX HANPAB/ISHUSX,

[ns mwIkEApUMecKoro NnpsMo3yboro xoneca &£ = f‘

d
[ng mmueapwyecxoro kocosyBoro xomeca £ -ﬁ': ‘En tgpLoscy,

rae oy, - Yron JaUeNNeHUS nepepawy;
/3 — yrox naxiona 3yGres nepenauy,
KoaddirurenT xoHUSNTpaUMM HATDPY3KH BCIAGACTBHE  NOMPEINO~
CTH H3roTORIEHNS:
Ky = 1,341,6 npn cpenxeft TOMHOCTH ¥3roTOBNeHHN (A0 NpH=-

paBoTku);
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fp = 1,141,2 npn B6ICOKOR TOYHOCTH M3rOTOBIEHHS (A0 npu-
peCorxu);
Kp = 1,0 nocne npupaGorka,
2.5, KosdduuuenT auHAMHUUHOCTE HATPYyaKu
MmaX”

Knux = M !

rne Mgx ~ naubonuuuit KpyTsmmuf MOMEHT, NepefaBaeMulfi CO-
©AuHeHHEM Np¥ NOBTOPSIOWHXCH NUXOBLIX HArpyaxax,

KTCeCM,

Moxmem Mmax , onpepsnseTcs AMHAMMYECKHM DPACHETOM MeXa-

HusMma®, KosdpHUHEHT K p,y; MOXeT GbiTb Taxme BeIGpaH HA OCHO-
P& ONLIT8 pacyeTa MNK HBCCISNOBAHHS NOQOGHEIX MAWIKH,

3, PACHET HA U3HOCOCTOMKOCTb
8,1, Pacver na waHOCOCTORKOCTL MPOBOAMTCH MO GOPMY/IAM

[e]
ez xrc/ cmz

—M—-— £ -
s .,S,L feJ WSH  Kygw Kp Kp

nan

M), =ScLlel = T g Ky KTE
rme [3) ey ~ HOPNYCKAGMOe Cpefwee jamnenie HA patounx  no~
pepxnocTax Syfnem U3 pacueTa Ha H3HOCOCTOM~

KOCTh, Xrc/ { A8 PeBepCHUBHOraQ  COGANHEeHUS
YMEeHbUWHTL Ha 20%;
[al - fomycxaemoe YC/IOBHOe OaBlienne IpH 6a30BOM

b unclle uuxnop A, ¥ NOCTOSHHOM pP@XuMe HArpy=~
weuns, 3uavenns [6J yen npueenens! B Tadn, 3;

n = ofuuft XOSddULUHEHT KOHUEHTPALKH HATPY3XH NpH

PacvYeTe HA H3ROCOCTORKOCTbL;

K . = KOe{PHUUSHT NOJrOBEYHOCTH;

P~ xoadduuneHT ycnosrfi paGotnl;

(M) 5, = ROmycxaemuift CoefuHEHHEM KpYTsuKH MOMEHT,
KPC'CM,

% PTM 24.090.27-77 ,Kpars rpysononremawe, Pacwetsue HATPYyaKu’,
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3.2, O6wufi xoahpuureHT KOHUGHTPAUKM HATPYAXH NpH pacieTe
HA H3HOCOCTONKOCTL

- ’
Kyan = 3’ 'rnp'

rae /r’a - KO3(pHUKEHT HepaBHOMEPHOCTH PACHPEAGNeHHA HAIpPY3-
Ki MeXay 3ySeAMMU, YMHOWeHHbIt HAa KOSpPuUHEeHT,  yqHTHIBaIOMA
HEOAHHAKOBOE CKONbXeHNe Ha pafounx NOBEPXHOCTAX NMPH  BPANMEHHHU
pata, 3nauemus K, npusegenm B Tadn, 4.

lpit HATPYXEHHH COeTIHOHUS TONEKC KPYTSUM MOMGHTOM Ké-
= 1,0,

3.3. KoagpdpuuueHT AONrOBSUHOCTH

X -
Ka = fg" < 4

rae Kq - XOSPpPUUHEeHT NEepeMEeHHOCTH Harpyaxku (xoodduument

Harpyaxu no PC 5138-75). Iipu uasectHoM xnacce
HATpYXeHHf NpHHUMaeTcs no 7a6l, 7 uan no dopmyne

3 ,q \3 N .
XK.=1 ¢ .__.__) ——y
@ Yir'lma! #
/N -« pacyeTHo@ HHCJAO UUKIIOB;
Ny - pacueTrOe YHC/IO UNKNOB OeACTBYyOMeEH HATPYaKH R‘f ;
Qmpy = MOKCUMannHa® Harpyaka;
q; = meficTeylomas Harpyaka,
Kr = xo3pPHIMEHT YHCNA UMK/IOB

3
Kr = W‘a" 7

roe N= 60‘I“n5p - pacyerHoe uwcno wakaos (T =~ obmee
BpemMs paboThl MexamuaMma, ngp = cpea=

HAs YaCTOTa BPAWEHHSA Bana, MHUH)}
Ay = ycnoBrOG 6a30BO@ YHCIO UMK/IOB HAIpYe~

Hexnsl, TaGanuag 7
¢ oo ) ,
Knace Harpywenns B1 B2 B3 B4
Kq 0.50 0,63 0,80 1.0

Npusevanne. Kracc norpyxewusa no PC 5138-75 ,Texukxa Gesnnacuocrs,
Kpatis tpy3anoavemysie, Kaaccudikauwg MEXaHRIMOD DO PemyMar pava!
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Ipadux smavemt «,,

03 v }

| |

02
¢ 510° 5107 510 N

Yepr. 4

3navenus «r ang Np = 108 mpurenenu: Ha rpapuxe
YepTr, 4,
3.4, Kos{ppuimenr yonosuit paGors:
Kp=HKe'Koe s
rge Ko ~ xoshpHUMEHT, YUHTLBAIOWHA YCIOBHS CMa3KH CO-
enunenus, Kp = 0,7 npy ofumuHoft cmasxe Gea
aarpssnexus; Ao = 1,0 npw cpeamneit  cMmas3ke;
Ko = 1,4 npn Genuoft oMaske ¥  IATPASHEHUK;
Koo~ KoshpUIUMEeNT, YYUTHIBAIOUMA yenoBHS 0CeBnoro
3aKpelUIeNHs CTYMHUL! HA Bany, Ao = 1,0 mnpu
XOCTKOM 3aKpen/eHvu CTymuusl; KXo =1,25 mpu
3axperuieHuy, ROnyckamouieM saubombluiee ocemoe
cMeutenve,
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NPHIOXEHUE
Cnpasognoe
NPUMEPBl PACYETA

[Tpumep 1.

1. Hexoansie namusie,

OnpenenurTs Hecywyo cnocoSHocTe npPaMoboyHOro 3yGuae
TOoro coenHuenus cpeaweft cepux 8x52x60 no 'OCT 1136-88,
amunolt 120 MM u cpeaHell TOYHOCT# HSIOTOBJIGHMS, CITyMA-
wero QN8 KPeIVIeHUs Ha BATy UWIHHAPHYECKOro NpsMo3ysoro
KONeca, uMewero AMaMeTp HayamsEoft oxpyswocth o,y =
= 200 MM H yron sauemnemus Oy, = 207, CMelleHHe
cepeaitHul 3yGHaroro BeHua orT cpeaHeR MIOCKOCTH  CTYMHUBI
€= 48 MM, TogBoR H CMATHE KPYyTSWero MOMGHTA OCyWe=~

CTBNSIETCSI C PA3HBIX CTOPOH CTYMMILI

Knacc narpyxemus B2,
Crynuna uMeer XeCTKO@ OCEBO@ 38KpONIeHHe HA  Bany.

Cmaska cpeannss. OGulee BpeMg paGoTsl MexaRM3Ma T =
= 3500 u, Cpennisiga 4acCTOTA BpauleH¥s Bana Ngy =
= 240 o6/mun, [Tpenen TexyyecTH marepuana 3y6ves MeHb~
weft TRepuocTH Gr= 5500 xrc/cM2,

Koapprunerr aumamuunocTs A, = 1,28,

2. Pacuer Ha cMaTHe.
LonmycxaeMmblt cCOeMHOHUMEM KPYTHWHA MOMEHT

. - Selér .
[#M]ew 7 Kom Kur Ko an

[lo Ta6n, 1 onpenenseM Ans coeauHewus  MNpsMoGOMHOrO
aybuaroro tpeaseR cepwu 8x52x680 S = 8,72 cm /M.
To Tta6n. 3 ans @y = 5300 xrc/cM2 onpenenseM €r/n=

= 4400 xro/cm2,
Obukit xoshdUIMENT KOHUGNTPALUMK HAIPYSKH NMpH pacuere

Ha cMAarTHe
ngh’s . Knp'Kn .

Mo rabn. 1 onpenensem dgp= 5,6 cM.

deop 5,6
= = = 3-
MNapametp Gy sy 20 - 0.94 0,
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llo Tabn. 4 npn p = 0,3 onpepenaem Ag= 1,6.
fIpu noasofie W CHSTHH XpyTAWEro MOMEHTA C PA3HLIX CTOPOH
CTYMHUL A p;p NPHHEMASTCS PaBREIM Comuuemy W3 SHawewwlt Ay, m
Ke‘

Mo raGn. 5 ana coenunenua 8x52x680 cpennelt cepun npu
L/ = 120/80 = 2 npx pacuere Ha CMsTHe ompenenseM Ay, =
= 4.8,

Tlo rpapuxy na 9epr. 3 ans & =l/L= 132% =0,4n p= 0,3

onpeaenseM Kg= 1,6,
MprrmniaeM  Kpp=  Axp™= 4,8,
lpu cpeanefi TOMKOCTH H3rOTOB/IGHHS NPHUHHMAaEM Ky = 1,4.

[, oM bl 1.6'4’8'1.4 = 10.7;

Ao ™ 1,25 ~ no sananwio,

au
(M2, = 10.7-1,25 26500 kro-cm.
3. PacueT Ha ¥3HOCOCTOAKOCTL .

[onycxaemert coenunenneM XpyTSwHf MOMeHT

SrLL[d]
M = ZEZCOTyen |
M3usn Ausn Ky Xp

Mo va6r. 3 gz @, = 5500 krc/cm? onpenensem  [GJycp=
= 1100 xrc/cMm*<,

Ofumft xoapdUMEHT XOHUEHTPALHH Harpy3KH NpH pacuere na
H3YOCOCTONKOCTL

Y AN
Kugy =K ' Hpnp -

flo rabn. 4 onpemensiem K,'- 1,1 npu g = 0,3 Azz TpuEu=-
Maerca pasHbM CombmeMy u3 3HaueHull Axg U Kp .,

Mo ra6n, S npt ./ D = 2 npu pacuere Ba  H3HOCOCTORKOCTL
onpeaengeM /Ay = 2,1,

Mo rpapuxy ka vwepr. 3 ang & = 0,4 1 ¥ = 0,3 onpenensem

Kp= 1,8.

Npunvmaem Xpy = Kxp= 2,1,

A'w”"' 1,1'2.1 = 2;310
Kosppuuuent ponroseusocts Kg = Kg *Ar .
Mpu xnacce warpymemns B2 Ko = 0,82,
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1o rpapuxy Ha uepT. 4 Ans PACHETHOrO WiCna wukiaos N =

= 80T ngp = 60:3500°240 = 5.10° onpenensem Ay= 0,8,
Ky - 0;63’0;8 - 0.504.

Kospduuuenr ycnopust pabotel  Ap % Ap-#Ape. Las cpenunx
ycnosmrit cMaskd  Kp = 1,0. Ilpu KecTxOM OCeBOM 3aKpenneHuy
crynMnel Ha sany App = 1,0,

Kp = 1,0-1,0 = 1,0

Z‘MJHEm * 2.31:0,504-1,0 = 78300 xrc- oM.

Hecywasa crocofHOCTL COeniHeHid OnpeaensieTCA MEeHbWUM U3
aomycxaeMbX MOMEHTOB u paBHa 26500 xrc*com.
Mpumep 2.
1. Uecxoonreie nanuvie
SBONLBEHTHOIO'

[TpoBepHTL NpaBUILHOCTL Bhifopa pasmepos
2yGuaroro coeaxnenus no NOCT 6033-51 1 = 50 MM, m=2 MM,
mmvHolt 125 MM  BBICOKOA TOYHOCTH USrOTORISHHS, CTYXAWero wis
Kpennewus Ha Bamry My¢Thl, nepepawouleft XpyTsuu#t MOMeHT M=
= 30000 xrc*cm npu xoshbUIMEHTS AMHAMWYMHOOTH Kguy ™ 1l.1.

MeHbwasn TBEpaOCTL 3y6ues HRC40.
Obwee Bpema paborsl amexaxuaMma T = 5000 u,
Cpennaa yacToTa Bpaulewus Bana ngy = 333 06/mux,

Knacc marpyxexusa B3,
CMmaska ofumpHasg, OCeBOe 3aKpelexne HeXecTxoe,

2, Pacyer Ha cMmsTke.
Ycnosue npaBumeHOCTH BBISOPA PASMEPOB COESAUNEHWSE

8= [Clop,

=51

Mo Tabn. 2 ang O = 50 MM ¥ 77 = 2 MM onpenengeM Sg =
= 10,4 cMm3/em

& = 230 xrc/auz.

= —30000
10,4-12,5
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Gp

(BT, =

M1 Kom Koun

Ilo Tatn, 3 ans reepaocry HRC40 onpenensem Br /7 =
= 8000 Krc/oM2,

Obuuft xoed:bmmour KOHUGHTPAUHY HArPy3KH NPH pacdeTe HA
oMaATHe K oy = Ag /rnp' K. Tpu orcyreTeam nonepewHoff  cunb

”’ 1'03 K”p KPO 125-

noraGn.ennsD-SOm,m-ZMmut/ﬂ= = 2,5
onpenenseM KA’P- 7,0, K”p - KKP = 7,0.

[ng BLICOKOA TOYHOCTH HATOTOBIGHUS

/f”- 1,1.
K“M- 1'0'7'0'1.1 - 7.7.
Kdyw = 141 no sanaguio,

- =000 2.
[G]“” 7'7.1.1 945 IU‘Q/CM ?

G = 230<945 =[Gly.
Mpounoots coeawHerus Ha cMmarHe obGecreuena,
3. Pacyer na M3HOCOCTORKOCTL »

Yonosue npaswbEOCTY BhiSOpa pasMepoB CEYeHus
& [S]ygn,

a L(Byen |
L&Jusn Kusn K¢ Xp

Mo ra6n, 3 ans HRC40 onpenensem (BJynp = 1350 xro'cm2

OCum#t xosppumuent KOHI@NTDAUKE MAIDYSKW MpH pacveTe wa
UBHOCOCTORXOCTL  Aygy = /f’ /f,,p '

TIPU HArpyXeHUH COGQMHEHMS TOMLKO XPYTSUMM MOMEHTOM A=
= 1,0. Ipr orcyToTBUH NOMEPEMHOR CWINM  Kup = Axp. [To Tabn. 6
gns I =80 mm, m=2Mmu L/ 0 = 2,5, Ayg = 2,8; Apy=
- pr - 2.8;

K”’H - 1|0‘2'8 - 2.80
Koaddummenr AoNrOBEUHOCTH Kz =igKy+
Mpu xnaoce warpyxenus B3 Kq = 0,8,
ITo rpapuxy ma wepT. 4 QI PACYETHOT'O WHCAA NMKIOB A =
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= 60T ng, = 60-5000+333 = 108 onpenensem #,=1,0, Ay =
-0,8-1,8 = 0,8.

Kospprunenr ycnosuft paorst X, = Kp'Agp . fipn  oBuneuolt
cmaske Ap = 0,7. TIpE HEXECTKOM OCeBOM 3&KpemneHHu HNpp ™
= 1,25,

Kp = 0,7+1,25 = 0,875.

- ——b330 2
(B Tusy 2,8:0,8:0,878 688 xro/cm2,

& = 230<685 =[dlyq,"
HasnococTolkocTs coeaunenus ofecnevena.
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