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ENuK nuIMHIPCHMOH y3aTMAIAPHH XHCOGH.

VY3armanapau acocuit ynmuaminapu Oy ykmapapo mMacoda d,, y3aTUIIl COHH u,
THUII SHU KOA(PDUIMEHTH v, WIAIITUIIT MOAYIN M , THITHUHT KUSUTUK Oypyaru S .
[unuHApCUMOH y3aTMaHM XUCOOJIAIl yYyH KEpakIM Yy3aTHUIl COHHUHHU,
pyxcaT JTWITaH KOHTAaKT Ba STWIMIIJIATY KYWIAHUIIHM aHUKIAll, MaTepuanl
TaHJIAII IOKOpHIa Gepuiran. YKmapapo Macoha 3ca KyHuariua aHuKIaHaIH.

KT, -10°
]2 MM)

a, =K, (1+u); -
l//a u- [GH
Oy epna: K - Vknapapo macoda xkorddUIMEHTH, KU TULIUIM y3aTManap y4yH
K ,=43; Tyrpu THLIUIM y3aTManap yuyH K =49,5: w -Tuil 3HM K03PIULIUEHTH

KI/IﬁMaTI/I CTAaKJIOBYM THJIIUPAKHHA TasHYTA HMcOaTaH >KOMJIAIIHIITNATa 6OFJII/IK:

CummeTtpuk xoinamica — 0,315 =0,4

HocummeTpuk xoifnamca — 0,25 +0,315

Koncour xoinamca — 0,2 =0,25
TaBcusi HTUATAaH KUMUMATHUHT KAYUTUHUHT  FWIAUMPAK  TUILIAPUHU
kartukauru HRC>45 Oynranga tannanagu. TaHjmaHraH y, HUHT KAWUMaTH

cTaHjapT OVinua myBodukmamTupuil kepak spHu w,=0,1; 0,15; 0,2; 0,25; 0,4;
0,55; 0,63.

K} - IOKTaHMII HOTEKHUC TAKCHMMIIAHUIIM XHCOOTa OyBYM KOG PUIMEHT.
Tunum FungupakiapHd MaTepuaUlapuHU TEPMUK KalTa MILIAHUIIUA a, b Typyx

Oyiinua onuHraH OYnMO, eTakIaHyBYM THILIH FWiAupak Tesauru V <15 wm/c
Xamja TUII F03aCUHUHT KaTTUKIUTK <350 HB G6ynranna runaupak TUILIApU Y3apo

Te3 Mocnamranauru yuyn K, =1,0; >350 HB 6ynranna kosdduuuent xKuitMaTn

KYﬁHHaFan AdHUKJIaHaIHu.

2
Ky =1+ l’;“ <2.0

oynna ¥V, = 0,5y, (1 + U) - TALI 3HU KO3PduLMeHTy; S - TagHuIapra HucoaTaH

THUOJIA TUJIOUPAKIIAp YKOMJIaIraHuHU XI/ICO6Fa OJIYBYH KOG)(i)(i)I/ILII/ICHTI/I, KHﬁMaTH
KaaBaJllaH TaHJIaHaIHu

ETakinoBuM TUIIUIM FUJIIMPAKHU TastHUra HUCOATaH >KOMIaHUIIN N
TastHura 3011MpAN NOAIIMIHUK YPHATUINO KaHCOJ X0JIaTaa 1
YKOMJIaIras

TastHura poJauk MOAIMUIHKUK YPHATUINO KAHCOJ X0JIaTAa 2
YKOMJIaIras

HocummeTpuk »konsamran 4
CHUMMETpPUK JKOUJIaras 8




T 2 — €TaKJIaHyBYM THUIIUIM FUIAMPAK Bajduaaru 6ypoBun MmoMeHt, HM xucoOuna;
[0, ]— pyxcaT stunran konrakr kyunanumr, MIla. AnuMKiIanrad ykiaapapo macoda
a,(d, ) CTaHAapT Oyinya SXJIUTIaHAAN, MM

1 —xarop | 40 50 63 80 | 125 | 160 | 200 | 250 | 315 | 400 | 500

2 —xkarop | 71 90 | 112 | 140 | 180 | 224 | 280 | 355 | 450 | 560 | 710

2. EtaknanyBuM THILIH FIWITUPAK 5HU b, =y -a

3. EraxyioBun Ty Fuiaupak san b, =1,12b,

4. ErakyiaHyBYM THUILLIM FUJIUPAK TUII OYIIyBYM ailllTaHACUHUHT YI4yaMu
J 2a-u
2 T . ) MM
(1 + u)

5. a,, b,, d, xuiimatnapy aHMKIAHTa4 KOHTAKT KYWIAHUIIHUHI XHCOOMii

[

KUMUMAaTH aHUKJIaHaIH.
F(l+u)K, <[o,]
a b2 ‘d2 - H

Oy epna: K — kymumMya ko3pGUUMEHT TYFpU TUIUIM y3aTManap y4uyH 436, kus

Oy =

THUU y3at™anap yuyH 376; K, =K, -Ky, -K;; —oxnmaanm koG duimeHT.

K o —"TOKIIAHUIITHU  TUIOLJIAPApPO HOTCKUC TAKCHUMOTIIAHHUIIH XI/ICO6Fa OJIYBUH

K03 PUIMEeHT, KUMMaTH TYFPU LIIMHIUPCUMOH y3atManap yuyH 1,0; Kust THUILIN
UWIMHAPCUMOH y3aTMmanap yuyH 1,1; K, —Kymumya TMHaAMHUK KyWIapHU XucoOra

OJlyBYM KOA(DPUIIMEHT KUHUMATH, TYFPU TULIUIM FWIAAPAKIAp YYyH THII
103aCUHMHT KAaTTUKIuru <350 HB O6ymranma — 1,2; >350 6ynranga — 1,1; Kus
TUIUIA FUIIUPAKIIAP YUYyH THII F03aCUHUHT KatTukuru <350 HB 6ynranna — 1,1;
>350HB O6ymranga — 1,08. K,,— xkodpduuueHT KuMaTHU aHUKIALI IOKOpUIA

KYpCaTHITaH.
XucoOuii KOHTaKT KywIaHMII KUAMAaTH O < (0,9—1,05)[6 H] IAPTHU

Oaxkapuil Kepak, arap Oy mapT Oakapuimaca d,, €ku b, KuiiMaTiapuHH
y3rapTupud Xucob KarTapuiiau.

6. Y3aTma FUliMpaKkiapHUHT WAL MOAYJIN

2K, -T,

" d, 'bz[GF] M

6y epaa K,, —monyn xosddumuentr 6ymm6, KHiiMaTH TYFPU THIITH FITANPAKIIap

m

y4yH 6,8; KM TULLUIA FUWIOAMPAK y4dyH 5,8. MOOyJHUHI aHUKJIAHTaH KUWMaTH
CTaHJapT OYinya SXJIUTIaHAI, m , MM.
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|l —katop | 1

1,5

2

2.5

3

4

5

6 8 10

2 —xarop | 1,25

1,75

2,25

2,75

3,5

4,5

5,5

7 9

Monynau acocan | — kartopaaH Tammam TaBcus dtwianau. KyBBaT y3ataaurax
y3aTMasap/ia TUII I03aCUHUHT KaTTUKIUTH > 350HB 6ynranna m>1 mwm; Funaupak
TUIUTAPUHU OUpOpTaCUHU KaTTUKIUTH > 45 HRC 6ynranna m > 1,5 mm onuHaau.

7. Y3arMa FUIIIMpaK TUILIAPUHUHT KUSJIMK Oypyaru f XamJa yMyMUN THILIap

COHH, Z,
a) Kust TUIIIM FUIIAMPAK YIYH KUSUTUK OypYaruHUHT HT KUYMK KUHMaTH
B arcsin4
min ~
bz
0) Y3aTrMa FunaupaK THIUIAPUHUHT YMYMH COHU
7 - 2aCosp_,
y s
m

Z , HUHT KUUMATHHU SXJIUTIA0 KUSUTMK OypuyaruHu XUcoOui KuiiMaTu
aHUKJIaHagu, S’bHU P = arcos(Z ,m / 2a) . Kys TUILLIY FUTIUPAK YUYYH KUSUTUK

o 0 0
OypuyaruuuHr Kuiimataap S, =8 —15° . XucobiaHranaa aHUKJIMK Japa)kacu
BEpPryijaH KeMHUH 5 — XOHaraya OJWHHUIIN KEepak.

8. ETaknoBuu Ba €TakjIaHyBYM FUWIAUPAK TUILIAPU COHU
ErakioBuu Fusiiupak TUILIIAp COHU Z,=Z, / (l+u)y=>z

1 min

EraxiianyBuu FUIIAMpaK THUILIIAD COHU Z,=2, -2,

9. Y3aTrMa FunaupakiapHUHT TEOMETPUK yinuamiiapu, 1| — pacm

Funpupak nuamerpiiapu Tyrpu THIIUIN Kus tunm
LWJIAHAPCUMOH LWJIAHAPCUMOH
FUJLAMPAKIIAp FUJLAMPAKIIAp

Tum 6ynyBYM alianacu yiayamu

a) EraknoBuu rungupax d, =mz, d, =m,z, [cos B

0) ETaknanyBum Funaupak d, =mz, d,=m,z,/cos 8

Tamku aliJlaHACUHUHT YIIYaMU

a) EtakioBuu ruuiiupak d,=d +2m d,=d +2m

0) EraxmanyBun Fusigupak d,=d,+2m d,=d,+2m

Tui oCTH allJIAHACUHUHT YII4amu

a) EtakioBuu ruuiiupak d, =d —2,5m d, =d —2,5m

0) EraxmanyBun Fusigupak d,, =d,=2,5m d,,=dy,—2,5m




10. Tunuim FUIIIMpaKIapHUHT WIANTUIIIA XOCKI OYIIraH Ky4iap, 2 — pacMm.

Tyrpu TMLIUIN y3aTMaap ‘ Kus tunum yzatmanap
AlinaHma Ky, F, F, =2T/d
Mapkasra UHTUITYBUH F =F -tga, a=20° F. =F, -tga/cos
Kyd, F.
byiama ky4 F, =F, -tgf

11. Drunumgary Ky4wIaHUITHA XUCOOUM KUMaTH
EtaknanyBum FHIIIMpPAK YIYH
. Fz 'YFz 'Y/} 'KFa 'KF/; 'KFV

b, -m

Ora Mll]a,

Y,
EraknoBun rungupak yuyyH  Op =O0p, Y—Fl MIla OyHma o < [G F] mapt

F2
Oa)KapuIIMILU Kepak.
K, — y3aTMa FUIIMpaK THUNUIAPHUHT aHUKJIUK JapaKaCHHH XucoOra OJyBYd
KOOPGUIUEHTH OYIrMO KUMaTH TYFpHU TUIUIH HWIMHIPCUMOH y3aTMamap Y4yH —
1,0; kusumuk Oypyaru >0 OynraHaa FUIANpPAK TUILIAPHHA aHUKIUK Japakacura
HUCOaTaH Kyiuaarnda oJMHa/IH.

AHUKIAK 6 7 8 9
napaxacu
K., 0,72 0,81 0,91 1,0

Y, —THUII WIAKJIUHU FUCOOra oJiyBYM KOI(PPUUMEHT KUWMATHKaABalIaH TYFpU

TULUTY TWIMHIPCUMOH FIJIIMpAKIap YUyH THIIUIAp COHWUTA HUCOATaH TaHJaHAJH,
KU THUIUIA [AJIAHIPCUMOH FWIAMPAKIAP YYyH KEJITHUPWITAH THUILIAp COHWra
HUucOaTaH TaHJIaHAaIIH.

Z.=2Z/cos’ B

Z 17 120 |22 |24 |26 |28 |30 |35 [40 |45 |50 |65 |=80

4,27 14,07 | 3,98 | 3,92 | 3,88 | 3,84 | 3,80 | 3,75 | 3,7 |3,66 |3,65 |3,62 | 3,61

Y g - FWINWpPAK THULIUIAPUHUHT KUAJIUK OypyarMHM OSrWIMIIa KydJaHMILIra
TabCUPUHH XHUCOOTa 01yBUM KOADDUIIEHT

B
Y. =1-
p 140°




K, - KymuM4a JAMHAMUK KywIapHU XucoOra oayBud KodhduuueHt Oyauo

KUAMATH THII I03aCHHU KaTTUKJIUTHUTa HICOAaTaH KyWH1arnia OJMHaIN:
TyFpy TN TUIUHAPCUMOH FIIITUPAK YIYH
<350 HB 6ynranna K ,,=1,4

>350 HB 6ynranna K ., =1,1

Kust iU MUIMHAPCUMOH FIIITUPAK YIYH
<350 HB 6ynranna K ,,=1,2

>350 HB 6ynranna K ., =1,1
K ;5 —Ky4laHUIUIADHU THII 5HK OyMKYa HOTEKHC TaKCUMJIAHUILIADUHH XHCOOra

onyBuM Kod(ppuuument. Tumm runaupak martepuamiapu a, b — rypyx Oyiinua
TepMUK KaiTta unuianran 6yica — 1,0; >350 HB 6ynranna

15-
KFﬁ:1+’TW“£1,7



HamyHa y4yH e4ynJjiradn MacaJja

MacaJja. JleHranmu KOHBeWp MOpUTMacUAard KWs TULUIM LUIMHIPCUMOH
y3aTMa Y4YyH MaTepuajd TaHJIaHCHMH. XamJa KOHTakT Ba ArWIMILJIATH
KyWIaHUIUIAPHU pyXxcaT 3TWIraH KHiMaTiapu aHUKJIAHCHH. Y3atmajga U =50 ;

ny=415vmum™, n, = 83mun".

MacaJlaHUHT €YUMH.

. Tumnm fFunaupakiap y4yH MaTepuajd TaHJall XamJa TEepPMHUK KaiTa
WIUTAITHY OeNTuani.

IOkopuaarun TaBcusra acocaH THIIUIM FUIIIUpaKiIap ydyH a,0,B, Jiapaa
OepwiraH MaTepuaUIapHU XaMJla TEPMUK KalWTa WIUIAIIHK TaHjiad Oup-Oupura
TaKKOCJIAMU3.

A) Bapuanr.

ETtaknoBun Ba eTakjiaHyBYM THUILIW FUigupakiap yuyH 40X Mapkanu mynat
Marepuai TaHiaiMu3. byH/1a TepMUK KalTa WILIAIIl SXITUIAHUI TULI F03aCUHUHT
KaTTukiauru (235...262)HB;; (269...302)HB;.

b) Bapuasr.

EtaknoBun Ba €TakJIaHyBUMTHUIILIM FWIAMPAKIAP YU4yH 45X MapKaid myiat
Marepualg TaHJaiiMu3, OyHJa €TakJIOBYM THUIUIM FUIAUPAK TEPMUK KalTa
WIUTAaHUTT SXIIIAHUIT + 10.4.T épaaMua tooam. TUlll 103aCHHUHT KAaTTUKINUTH
(45...50) HRC; ErakianyBud THIUIA FUWIAUPAK YYYH TEPMHUK KailTa HIILJTAHUIIN
SIXIITUJIAHUII, TUIT I03aCUHUHT KaTTUKIury (235...262)HB..

B) Bapuasr.

EtakimoBun Ba eTakiaaHyBUM THIUIM FUIgupakiap yuyyH Ooup xun 40xH
Marepual TaHJaiMu3, OyHIa TEPMHUK KaWTa HIJIANIHU SXIIAJAHUII + FO.4.T
épnamua Tobai, TUII 03acuHUHT KaTTukiuru (48...53) HRC.

2. Funaupak THUIIIAPHUHT ypTaya KATTUKIIWTH.

A) BapuaHt
HB 5,=(269+302)/2=285,5
HB,y,=(235+262)/2=248,5

b) Bapuasr.
HRC\y, = (48+53)/2 = 50,5490 HB
HB,y,=(269+302)/2=285,5

B) Bapuasr.
HRC = (48+53)/2 = 50,5490 HB

3. EraknoBuum Ba CTAKIIAaHYBYUN THIJIIM FTUIAUPAKIIAD YYYH KOHTAKT
KYWIAHHUIOHU PpyXCaT 3TUJITAH KHﬁMaTHHH aHPIK,JIafIMPIZ’;.

[GH ] =Ky - [GHO] MlITa.
A) BapuaHt

a) ETaknanyBuM TUIIM FUIANPAK YIyH
[GH ]2 =Ky [GHO ]2 MI]a.

-8-



bynna [(7 HO ]2- 0a30BUIl MUKJIApra TYFPU KeJTraH KOHTAKT KYWIAHHII KUHMAaTH
(1.1-xanBanra KapaJcuH)

[GHO]Z =1,8 HBy,+67=(1,8%248,5)+67 = 514 H/mm?;

K ;15 -nunam MyAJaTHHU XucoOra onyBuYH K03 PUIeHTH

Nyos
N,
O0yHna Nyop = (HBzg,p)3 = (248,5)3=15*106 — 0a30BUil ITUKIIJIAP COHM.
Nz =60- ns- Ln = 60*93*25000 = 139,5*10° — xucoOuii IIUKJIap COHH.

Hatmxana

K NH02_6 15-10°
HL2 — § N, = 139.5-10° = 1,0 uyaku Ny, <N,

ETaKHaHYB‘{I/I TUOUIA TUIIAUPAK YIYH KOHTAKT KYWIAHHUITHA KI/IﬁM&TI/I
[GH ]2 =514%1,0 = 514 H/mm®

0) EtaxioBum TUIUIA FUIAUPAK YIYH KOHTAKT KYWIAHUIITHU pyXcaT dTUITaH
KUMMAaTH.

<K

Kyn,=¢ HL max

[64] = [Ouoli" Kur1 Mlla,
6ynna [onoli=1,8 HBy,+67=(1,8*285,5)+67= 58 1H/MM;

N
K, = ]\];01 <K

1

N;=N,-U=139,5%10°*5=697,5*10° muk. N0 <N, 6ymranu yays K, =1,0
ETakiaoBUM TUIUIM FUIIIMPAK Y9yH KOHTAKT KYWIAHWITHU PYyXcaT JTUITAH

KUMMAaTH.

HLmax | N, = 15%10°wukn,

[0, ] =581%1,0= 581 HAN’
B) ETaKHaHYBqI/I TUOUIN FUWIAUPAK YUYH OSTHWIIMIIIArn KY4JIaHUIIHHU pyXcatT
OTUJII'aH KHﬁMaTH

[GF ] 2= [GFO ]2 K., Hmw®

OyHa [(7 FO] » — 0a30BHMM HMKIUIapra TYFPU KeNTraH JTWIMNIIATH Ky4IaHMII
KUMMAaTH.

[GFO ]2 =1.03 HBy,=1,03%248,5=256 H/mm’;

6ynna N, =4-10° - 6asosnii unxmnap conn; N, =139,5- 10° yuxo.
Hatmxana

N 4-10°
K, =g/ =22 =g = N,, <N
1,0 <
FL2 N2 13 9’ 5.1 06 ,U0 9yHKH FO 2

9.




ETaKHaHYBLII/I TUOUINX TWIOUPAK YYYH STHIHINAAIY KYWIAHWUINIHU PyXCaT
OTHIIT'aH KHﬁMaTH

lo,, ], =256%1,0 =256 H’

2. EraknoBum THILIH ruiigupak y4yH OSTHIMIIgard Ky4IaHWIOIHHU pPyXCaT
OTHIIT'aH KHﬁMaTH

[GF] 1= [GFO ]1 K Hvv?,

Gyrna |0 ro |:=1.03 HBy,=1,03%285,5-294 MITa;

N 4-10°
K=o/ =22 = =10 N,y <N
AN, 697-10° U TYHKH “Tro

ErakynoBun TuIIIN TiIgupaKk Yy4yH OJSrujimiaaru KyWIaHUIIHU pyXcCaT
OTHIIT'aH KHﬁMaTH

o], =294%1,0=294 H/wmn;

b) Bapuasr.

a) ETaknanyBuM TUIIM FUIINPAK YIyH
—_ . 2
[GH ]2 =Ky, [GHO ]2 H/mm™;

6yHz1a [GHO ]2 =1,8 HBy,+67=(1,8*285,5)+67 = 581 H/mm’;

o o[ Nuos _ | 15-10°
2 — 8 N, = 139’5.106 = 1,0 uyaku N, , <N,

Harwxana

o), ], =581%1,0 =58 11/
0) ETaxs0BYM TUILTY FUITUPAK YIYH

[GH ]1 =Ky [GHO ]1 H/mn?,

Gyrna [Oro ) = 14HRCyt170=(14%50,5) + 170 = 877 Hivn,

K — NHOI < K
H ]\71 - Hbmax Ny, <N, oynrawmry yaya K, =1,0
Hatmxana

o), | =877%1,0 =877 HAn.

-10 -



KOHTakT Ky4JaHUIIHU XMUCOOUN KMMMATH IOKOpuaard (2. k. KapaJCUH) TaBCusra
acocaH Kyhujaaruya aHUKJIaHaau

l0,]1=045(c, ] +[o,],)=0,45(581+877) = 729 Hanc.

B) ErakianyBuM THUIIIM FUIAUPAKIAD YYYH STWIMIIAATH KYWIAHUIIHU
pyxcat 3TWiIraH KuiiMaTu

[GF ]2 = [GFO ]2 - K, Hivw®,
Gymna O ro |:=1.03 HBy,=1,03%285,5-294 Hmum Kypr =1,0
Harwxana
[0, ],=294%1,0=294 H/mn?;

I‘) EraknoBum THUIIIM T IupaK y4yH OTWIHIOAArv KyWIaHWII pyXcart
OTHIIT'aH KHﬁMaTH

[GF ]1 = [GFO ]1 Ky Hivv®,
OyHzna [GFO ]1 =310 H/mm®. (1.2-xanBaira KapajicuH );

Npo <N, 6ynrasmmru yuayn

K., =10

Harwxana

lo,] =310-0,1=310 H/n
B) Bapuasr.
a) EtakinanyBYM TUIIUTM FUWIIUPAK YIyH

[GH ]2 = [GHO ]2 Ko Hve,

Gyrna (Ol = 14HRCyy+170=(14%50,5) + 170 = 877 Hivwe

< =
< K ax = 1,63 N 02 <N, 6yaranurn yayn

K,,=10

Harwxana

2
o), ], =310%1,0 = 310 HAn.
EraknoBun Ba CTAaKJIaHYBYM THUIUIN FTUIAUPAKIIAPDHHU MATCpUATIIIAPUHU,
TEPMUK UIILJTAHUIIH, KATTHKJIATH OUp XU OYITaHIUTH YIyH

o] =lor],=310 HAN

-11 -



Jlemak, pyxcar OTWIraH KOHTAKT Ba OrWIMIIJAArd Ky4IaHUILIAPHU
KUHAMAaTJIapH:

A) BapuaHt
o], =514 MITa; [0 ], =256 MTTa

l6,], =581 MITa;  [o,-], =294 MITa.

b) Bapuant
[GH ] = 729 MHa)
o, ]1 =294 H/mm>; [GFL =310 H/mm’.
B) Bapuant

[GH ]1 = [GH ]2 =877 MIla
[GF ]1 = [GF ]2 =310 MIla.

a) YKimapapo macoda
-T

a, —Ka(1+u)3\/ KHf - > MM
v, u - [O-H]
Vinapapo Macoha KMIMATHHN aHUKIAII ydyH (opMyIagard Ko3pQHIneHTIapHH
KUAMaTUHU aHUKJIALI 3apyp.
0) K, - yxiapapo Macoda KodhPUIIMEeHTH, KUl TUIIUIA y3aTMalap yuyH — 43,

B) y,—TUII OSHU KOIPDUIMEHTH, KUUMATH FUIAUPAK TUIUIAPUHU

TasHWIapra HucOaTaH >KOWJIAHWINM OYyiuya TaHIaHaau. TUILIA FUIIUPaAKIAp
TasHWIapra HucOaTaH CUMMETPUK >KOilTaHca....... 0,315...0,4 xuitmatiapHu
KUYUTUHY FUWIIUPAK TUIIAPUHUHT KaTTUKIuru > 45 HRC 6ynranna onuHaau.

bepunran macana A Bapuant yuyH ¥, =04

b Bapuant yuyn v, =0,315

B Bapuant yuyn ¥, =0,315

B) K, - IOKIQHUIIHM THII DHU OyHU4Ya HOTEKMC TaKCMMIJIAHMIIHM XHCOOra

onyBuUM ko3 duuuent. Funaupaxk TummapuHuHr kattukiauru <350 HB 6ynranga
KyWujaruya aHuKJIaHaIu.

A BapuaHT yuyyH K,, =10

b BapuaHT y4yH Ky =1+2-y,/S<2,0 OyHOa
v,=05vy, -1+u)=0,5-03151+5)=0,95; S=8: HaTwxkama
K, =1+2-095/8 =124

B BapuaHT yuyH K,, =124

AHUKJIaHTaH Ba TaHJaHraH KuWMmaTiapHu ¢GopMmynara KyWnbd Kyhuagaru
nudoaaHu olaMu3
A BapuaHT yuyyH
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a, =43(1+5R/(1,0-3,94-10° /(0,457 -514% ) = 136w sxomrna6 @, = 140

MM KaOyJ KUJIaMu3.
b BapuaHT yuvH

a, = 43(1+51/(1,24-3,94-10° /(0,315 -5% - 7297 ) = 126 wim SAXTHTI6

a, =125 mm xabyn Kkunamus.

B BapuaHT yuyH
a, = 43(1+5R/(1,24-3,94.10°)/(0315-5%-8772) =112 wm  sxomrrnas

a, =112 ym xabyn kunamus.

2. EraknanyBYM THIILIN FHIITAPAK YHU

A BapHaHT VUVH b, = Vv, o-a, = 0,4-140 =56 ym

B BapuanT yuyn b=y -a,=0315-125=393 ym b, =40 mm
KaOys1 KujlaMu3

B BapuaHT yuyH b, =y -a, =0,315-112=35 um

3. ETak/I0BYHM TULLIN FUILTUPAK SHU

A Bapuant b,=112-b, =112-56= 62,7 mm sxmutnab b =63 xkabyn
KMJIaMH3

b Bapuant b=112-b,=112-40=44,8 mm saxmutnab b =45 Kabyn
KUJIaMH3

B Bapuant b =112-b,=1,12-35=39,2 Mm sxnutnab b, =40 Kabyn
KUJIaMH3

4. EraknanyBYM THUILLIM FUJIIUPAK OYIyBUM ailflaHACUHU YiIyall
A Bapuant d, =2-a, -u/(1+u)=2-140-5/(1+5) = 233,33 mm
B Bapuaur d, =2-a, -u/(1+u)=2-125-5/(1+5) =20833 mm
B Bapuanr d, =2-a, -u/(1+u) =2-112-5/(1+5) =186,66 mm

5. KoHTaKT Ky4JaHUITHUHT XUCOOUN KUitMaTu
F-K,(1+u
o, =K |—1Z d+u) <o,
bz -d 2

oynmna K — kymmmua kodhduimMent, Kus THIUIA y3aTManap yudyH 376; u =3,
K, =K,z Ky, K, - 10k1anum kodbpuuuenTu. K, - KoOQPUIUKHT KuiiMaTu

(4.1 kapancun) rokopuaa anukianras; K g, - kust taium ysatmanap yuys — 1,1;
K, - KA THILIM y3aTMajap Y4yH THIN O3acHHUHT Kartukiuru <350 HB
oynranga — 1,1; >350 HB oOynramga — 1,08. aHukiIaHrad Ba TaHJaHTaH
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KuiiMatiapHu Qopmynara KyWnO KOHTAKT KyWJIAHUIIHUHT XUCOOMN KuiMaTu
AHUKJIAHAJIN.

A BapuaHT

o, =376-\(F, -(1+uw)-K,, /b, -d,) <o, ] 6ymna  u
d, =23333 mm. F,-aiinanma Ky4 KaiimMatu
F =2T,/d, =2-394-10°/233,33=3377 H

Ky,=Ky;- Ky, Ky, =1,0-1,2-1,1=1,32; K, ; =10 (1. P xapasncun)
Hartmxana

o, =376-4/(3377-(1+5)-1,32)/(56-233,33) = 538 MIla >514 MIIa
o, > [G H] yTa rokiaaHui 5% ravya OYnuiyM MyMKHUH, IapT Oa)kapuiiau.

b BapuaHT
Oyuma u =35, b, =40,

I
W

d, =208,33 mm. F —aiinanMa Kyd Kuiimatu
F =2T,/d, =2-394-10° /208,33 =3782 H
Ky=K,, K, K, =124-12-11=1,64
Hatmxana
o, =376-,/(3782-(1+5)-1,64)/(40-208,33) =794 MIla
Oy > [G H], 794>729 mapt 6axkapuiamMain.

B BapuaHT
Oyuma u =35, b, =35,

d, =186,66 mm. F —aiinanma Ky Kuiimatu
F =2T,/d, =2-394-10°/186,66 = 4222 H
Ky=K,; K, Ky, =124-12-11=1,64
Hatmxana
o, =376-,/(4222-(1+5)-1,64)/(35-186,66) =948 MIIa

oy > [G H], 948>877 mapr 6axkapuaMaan.

VY3armanm X@pcoOnamr skapaéHuga Oy > [G H] mapt Oaxapuimaca (b, B
BapuaHTIapja OaxapuiaMmaau) VKiIapapo MacoGaHu KaTTATAMITHPUIN  EKU
MaTepHaTHA XaMja TePMHK KalTa UIUIANIHA Y3rapTUpUO XUCOO KalTapriiaau.
VY3armanu xucobamiia gpakar A BapuaHT JdaBOM ITTUPaMU3

6. Y3aTMaHUHT WIALLINALI MOJYJIA

2T, K,
m ] MM,

" dz'bz'[GF
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Oynga K, - Moyl KO3(pGUIMEHTH, KU TUIUIM FUIOUpakiaap ydyH — 5.8;
T, =394 Hwm; d, =23333; b, =56 mm, |0, ]=256 MIla, satmxana
o 2-394.10° -5.8 _
233,33-56-256
Axmutnao m = 2,0 MM onaMus.

’ MM

7. V3aTMa FHIIMpAaK THIUIAPHHUAT KUAIMK Oypuars 3 xamaa yMyMuil THILIap

COHU
a) Kusimuk 6ypuaru

B.. =arcsin4-m/b, = arcsin4-2,0/56 = 8°13
0) YMymuii TUILIIAp COHU
Z, = 2-a-cos B/m=2-140-0,98973/2 =138
B) Kusink OypuaruHUHT XUCOOUM KuiiMaTu

B = arccos(Zy om/Za): arccos(138-2/2-140) = 9°71

8. ETakiianyBYM Ba €TaKJIOBYM FUIAMPAK THILIAPH COHH
a) EtaknoBun tHium Funaupak coun £, =72, /(1 +u)=138/(1+5) =23

6) EraknanyBun THILUA FrUApak conn  Z, =Z, —Z, =138-23 =115

9. Tunum FUNIUPaAKHA TEOMETPUK YIyamiiapu
a) Tum 6ynyBUM aliTaHACUHUHT YIT4aMH

d, =m,-Z, /cosf =2-23/0,9857 = 46,66 mm
dy=m, -Z,/cos B=2-115/0,9857 = 232,33 mm
a=(d +d,)/2=(46,66+23333)/2=280/2 =140

0) Tamku guameTp yimuamu
df] =d, +2,5m=46,66—-2,5-2=41,66 mm

d,,=d,+2,5m=233,33-2,5-2=22833 mm

10. Mnammumiga Xxocuma Oyaran Ky4wiap
AlianMa Kyd4 F =2T,/d, =2-394- 10°/233,33=3377 H
byiinama kyu F,=F-tgf=3377-0,17063=576H

Mapkasra uatunyBun kyu F, = F, -tga/cos B =3377-0,364/0,9857 =1247TH

Jlemak, xucoOmam sxkapaéHuna Tannanrad A, b, B Bapmantnapnan, ¢akar
A — BapwaHT OVyiMdYa TaHJAHTaH MaTepHallap, TEPMHK KalTa WIIIaILiap
KYWWJITaH [apTiiapra »xaBoo oepaam.
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