KOTJIbl BOJLOI PEIHDBIE
KB-T'-4,65—150 1 KB-I'-7,56—150

Pacyer Ha NPoOYHOCTb OCHOBHBIX
3JIeMEHTOB, pPabOTAaOWMUX NMOJ HaBJCHUEM



3anauef RaHHOrO pacucta ABAAETCH Onpeneenue NPHBETCHHKX HanpsimeHHNl, BO3HHKAIO MIHX
B OCHOBHHX 5JIEMEHTaX KOT.10B, paboTaloliy

X NMOA  Aap/eHHed, ¢ nocJeAylllef nposepkoft ma-
TEPHANOB H HX TOJLIHH MO YCJAOBHAM NPOYHOCTH

I. Konsekrop Bepxuuit skpaHa Gokosoro npasoro
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HCXOOHbBIE OAHHDIE
PacyerHoe msGuTouHOe Aimaenne P, Mlla (krclem® |

1,616,3)
Hapyuuh aumamerp xoa. exrtopa I, mm 162
Juamerp oTBepcTHn a, M 52
IpoaoabRuA mar orseperifi t, M 80
Marepwan __ craab 10

Pacyer TOMURK 2L CTEHKH H NMPHBE1EHHOI O HanpsiXeHun

Kosddmunent npownoctit = roaasexropa, ocaabaennoro NPOJONBHHM PAAOM OTBEPCTAA ©
waroM t, ‘

i—a 8052
t == - *"‘8’()“'"" =0,35

Te arepaTypa crenkn KoanexTopa
Ter- T ep +30°=150°+30°=18:"C
rae Tep—i swnepatypa cpean B KoAsexiope, *C
Np:onumaem Ter==250°C [523 K|
Hoxunaabnoe nonyctumos nanpsxenne npH Ter=250"7 [523K]

(¢)=10,6 krc/mm?
Houunani 145 Toawmnna cresku KOAAC < TOP&

So P- Jlu o 16.3- 152

200~ g [P T YT 3007 0.85. 1064163 C=33+C

Beanuana npuba i C k pacyeTHoll Toaniu:i-
Co=C, £ C+-C,,
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ToaWHHA CTEHKH KOJJEKTOpa
S$=3,3-+1,0=4,3 MM

[MpunuMaem TOoAWMHY S=6 Mu

P [An—(S—C)] _ 16,3]152—5%]

90 g T (STC) T 200- 0,3505 o Krem

P = —

~ snp<{3AofM.
6.8 xrcjum? < 10,6 xremmm?

2. Koanexrop BepxHHil npasblii KOHBEKTUBHON 4acTH
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HCXGOAHDBIE JAHHBIE
PacuetHoe u36uTounoe iixaeane P, Mllalkroem?® | : 1,6 [16,3]
Hapy)kﬂuﬂ AnamerTp Tps o soaaekTopa e, M - ) ) 12
Monepeunnfi war oTpepeyud B, MM _ R/
[MpoAoaAbHHA MIAT OTBE[: TEH 1, MM - , 128
Pacnoaoxenue OTsepCTHil B KOAACKTOPS MO
npoAOAbHOR ocH & MM__ 64
Illar B npoaoabHOM HAODEB/JAEKHH 8y, MM 105
liar B nonepeducy  HANPABJACHUH By, MM _ , o 98,8
JluaMeTp OTBEP-THA MM:
—_—— 52
de L 104
Marepuan _ . ' , i Crame 10
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Pacuer TOJUHUHL! CTEHKH H TIDHBENCHHOrO iz {ipsiKeHHS

Temneparypa cTeHkH Koaaektopa
Ter=Tcp=150°C

rae Tcp—1eMnepatypa cpean B KoaaekTop:, °C
punumaem Tcr=250°C [523 K]
Houunaaenoe nonycrumoe wanpaxenne npu Ter=250° [523 £]—[s]==10,6 krofum?
CpeaneapubmeTHuECKAs BEAHUHHA OTBEDL”
did 104452

dep == g = 5 =78 MM
INpusenernsit Koz DUILUEHT NPOUHOCTH B KOCOM HANPABJICHHH
, d ! 1 52 1
i —— . . c —— — I LT
a V1itme 64 VvV B8l25
(‘sz“"';‘::r:::::: 2*‘ = 2""—' T (:gl(;;‘ “Z“z: == 0.394
"1_0"5(; -f}ﬁg) \ t=0,75 (1+O,8125‘<‘)
2
rie Be. 4NHHA M=—0 02 = 0,8125
a 6t

Tlprusesenuuft ko3dd " 1HEHT NPOUHOCTH B MPOAOABHOM HANPABCHUH
t—d 128-52

9 o= = =0,594
T t 128 ’
Ipuse ¢uHBIA KGIDDUUHEHT MPOYHOLTH
78 |

1

05 T ViL g
Vl+0,94_ﬁ — 055

N * E/f' = ; 5 =
1] o g e L LTI LTI I S T LI T
) ; o 2 T 0.942 2
! BERS
120,75 { - _) V 1—0.75 (__-,,,_ )
g TUAT ot 140,94
B, 988 ,
FA2 BETHUHHE My = - -'oo= -S o (0,94
A a, 05— &
PacueTHHA npHrenchiuf KosbdHUNENT NpounocTH 9= smin=:-0,394
Beanunna npubaBku x pacuerHoit ToamHuue cTenxkn C=1 mum
) Hosmuuabras Tonmuna crenxn koanexrtopa
. P- [ . In.3 - 1582
b‘:-'g"“““_—““"— —;5—-1'—(4'—‘“—' A o 4 +1=5’g
200 ¢+ j2] - 207+ 0394 - 10,644 16,3
fipnuumaeM TouuuHy S=6 My
UipuBenenHne HanpsxeHnue

P [ n—(S—C)] 16,3 [152—5]

P = TR0y 5. (STC) T 2007 0,395 o SKrem
anp<Csaon
‘6,08 Krc|MMo<<10,6 Kromu,
3. Mepenyckuan Tpy6a
MCXOOHBIE AAHHbIE
Pacwernoe wsbutounoe nanienne P,MIla[krclem?] 1,6 [16.3]
Haipymuumd auamerp Tpyos Mln, mu N 102

Matepuaa _ e __ Cram 10

Pacuer TOJWMHHbLI CTEHKH H NPHUBEAECHHOrO HanpsaXeHna
’ Temnepatypa crenku Tpyou
Ter = Tep=150°C,
rae Tcp—Temneparypa cpean B Tpyde, “C
IMpunnmaem Ter=250°C [523 K]
Houunaabkoe monycruvoe nanpsmenne npn Ter=250 C [523 K] f2]=10.6 krcjvme



Homunaavuas ToauikHa CTeHKH TPyOH
P. Jlu 16,3« 102
S: o e _(::;_5..“, SR A DR ———— . )
200- o - [o}-;.fﬁ 200- 1- 10,6.1-16,3 PL78 mu
rie ¢—npueeleHtinil KoaQdHUUeHT npouHocTy, »=1
C—BennuyuHa npuGaBKH K PACUETHON TONLIUHE CTeiikn, C==1 MM

P [du-(5—C)]

Mpusenennoe naupsikenne s ap = - - 500 oS -Gy~ ;

’ "_]‘503(1(:2—; D1 Berc ww

s np< s 1on
1,58xrclmm2< 10,6 krelum®

4. Tpyb6a noToNO4YHOro 9KpaHa
MCXDOAHBIE NAHHDIE

Pacuernoe usSuTounoe nasaenue P, Mila [krciem? ' 1,6 [16,3]
Hapyxuuli auamerp Tpy6ut u, Mu B 51
MaTtepuan o e Craap 10

Pacyer TOJNHIYHL CTEHKW H NPHUBEJEHHOTrO HanpsaXxXeHusa

TemnepaTypa CTeHKH TPYOH
Ter==Tep+ 30°C=150" --30"=180°C
rae Tcp--Temnepatypa cpean r Tpy6e,oC
Hpuausmaem Ter=2580 °C[523K]
Homunaanuoe 1onycrtumoe Hanpsmeuue npu Ter=250 °C
(523 Ki—[s]=10.6 grcwmm:
HoMunanbhas ToALIMHA CTeHKH Tpydi

S=o Pl e 18351 g,
200+ 5+ (z]+P 777 2007 1- 10,6-016,3 MM
rie ¢—npusefcnunfl xo-pduuEedT npouteCTy, o=l
C—pBeaHuyHHa npuGanky K [aCYeTHON ToamHHe cTeHkH, C=] wmu
[Ipunnvaem ToaUWHHY CTeHKH S=3uu
ljpusenernoe HanpameHua:

cine P Be—(S-C)] 163(51=2) . .,
07 200- . (STC) T TG0, 1o g WKrCMM
s np < < Aon
13krcimm® <7 10,6 krcmm?
6. Tpy6a KonBekTHBHON 4YacTH
HUCXOJAHDBIE JAHHDbIE |
Pacuernoe nsburounoe nasaenne P, Mlla [kreicm? | . 1,6{16,3]
Hapyxusil nuametp tpy6u I, um L 25
Marzpraa 4 Craan 10

Pacuer TONMHHBI CTEHKH h (IPHBEIECHHOrO HanpsameHHs

TemnepaTypa cTeHKH TPYOni:
Ter = Tep 4+ 30 °C == 150 ¢C -4 30 °C == 180 °C
rae Tcp--temnepatypa cpeaw s rpyGe, °C
Mpuaumaem Ter=250 °C (523 K)
Homunanbuoe nasnenne sonycTuMoc HanpskeHnue nps
Ter=250 “C (523 K)—[s]=10,6 xrcmm-
Hownwaabuas ToaumMHa cTeHkH TpyOm
P u 16,3 X%

S i =5 o+ C= g T o -+ 0.5==0,71 Mu
900 {sj 4 TOT 20071 100 16,3 ’
rie g—upuselleHHsll K03QPHUHEHT NpouHOCTH, =1
{i-- BeanuHHa npu6aBsKH K PaCueTHOH Toaunue creuky, C="5 «
TTpHuyMaeM TOALUHHY CTeHuH S =1 M
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anBeneHHOE HanpaXxeHHe
P- [On—(S—C)]  16,3(28-25)

onp= 200 9+ (S—=C) ~ 200-1-25 =0,83 KICiMM-
snp<saof.
0,83 kreuu® < 10,6 xkreimu®
6. Ctosak
A 77
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MCXOJHbIE OAHHbLI&
PacyeTnoe usOuTounoe nasienue P, MIa [krcjcm? ]

1,6 [16,3}
Hapyxuuit nuamerp tpy6u du, MM 51
Ular orsepcrua t, Mm 52
Jduaverp orsepcTuft d, mum 28,5
Martepuaa Craabs 10

Pacyer TOJMUWHHBI CTEHKH H MPHBENCHHOIO HanDAXKEeHns

Temneparypa crenxu crosika
Ter=Tep+30 °C=150¢ +30i==180 °C
rae Tep—remnepatypa cpeiu v croske, °C
[Tpuunmaem Tcr==:50 °C {323 K!
Homunasbnoe ponyctumoc nanpsmenne npu
Ter=250 °C [523 K] — [z]==10.6 xreiuw®
PacuetHas ToJIHHA cTeHKi Closika
P- In 16,3 51
§—C= 5= b- A == TN Iy TYIV
200- ¢ [5]+P 200 0,321 1064163
rie ¢—npHBEREHHBIA Koz iuuMenT NPOHHOCTH
. 52085 _
o— t td— T 0.45

02

Beanuuna npu6aBkH K pacuerHOfl TOJUIMHE CTONKA

C,=A(S—C)=0,i5- 1,2=0,18 wm
rae AI—‘K09¢¢HRHQHT, 3aBUCHIUAN OT BeJHUYHHK MHHYCCBOTO OTKJAOHEHHA 110 TOJILIHKEe CTORKA,
) - Almﬂ,ifj
anHHMaeM BEIHYHHY an6aBKH K pﬂCH&THOﬁ TONUHHE CTOSIK& Cl=1MM
OTCIO}I:! HOMHHAJbHAA TCAUIHHE CTEHKH CTOSIKa
P. du .
S= FC=1,24122,2um
200. Qe {91+P-T ve - ’

IlpunnMaem ToALEHY CTEHKH S= § MM
[Mpusenennoe nanpsxenne

P[s—(S—C)] 16,3(51-Y)
200 - ¢ (S—C) 200+ 0,45-2 -:Q‘Il/ KIcIMM

onp=—

¢ np < =z 1om
Yy xre wmi< 109 grem®
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7. Ctosik 3agHero 3KpaHa
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Puc. 4
UCXOQ,iHbIE JAHHDBIE
Pgcuernoe ustmTour: e jaapaenne . MMa (wrcjem® _ . 16 (16,3}
Hepyr atit stiaveTp -6 JdH, ot ) 4
!inamesp ormepoTHl oo MM_ R 28,5
Vilar orsapermit §, MM o e e 5&
Marepnaa 3 e Craan 10

Pacy. ° TOJNHIHE » CTEHKH W NPUBELEHHOTC HanpRKEeHHR
" .unepaTtypa CTEHKH CTOSKA
Te+=Tep-+-30°C=150+430=180°C

riae Tep -teMnepatypa Cpeas B CTOfKE,

{1: csuvaes Ter=250°C {523 K!
FoM4KA. . 0@ LONYCTHMOE HANDHKLHHE DY
Ter= 0% [523 K]-—[s]==10,6 xre
HoMuw s abH28 TOMHHA CTEHKH CIBAXE

Lo Lie 16,3+ &7

Y b ol EREE S ey 4
e = e =85 MM

L (e eP T 2000 0,508 10,5--18.3
R G-z ACHHBA KOIQDHUHEHT TPOTHOITY
ft—d  58—23,5 e
T - - e (0,508

t 58
Basouus. oPHOEBKH K PACUETHOR TOAMMHH2 CTORKL

C,=A:{5-—-C)=0,20- 0.85=0,17 um
re A, - ccrOOBUHeNT. 380 CHNIHT 0T SeJHYHHB MHHYCOBOTO OTKJAOHCHIS RO ToJ0lBHE CTOAKA.
A|=O|2O

LIpUHHRMAe: BC:Huwi s NPuGdBKH K PacueTHH Toaquimue cronka Co=1 xn

Ot 95 #OMHEHAJbBHAA TOJALLHH CTEHKH CTOAKY
b l') . ,‘rJ,H
200 ¢ [o]+P

IMpuruMaen TOAUHNHY CTeHKH $=3,0 wxn

+C,=0,85+1~1,85 wu

[Mpusesennoe HanpaxeHue

P (S Q)] _ 163 (57—LB) g
.aﬂp »w*w—is-ﬁ('«’-.— 5 (S—_-(M:r“‘ 200. “‘3“8'——‘5'—'3.48 Kr<vue

s np < 3 aon

1,49 kre MM?< 10,6 kreum?



8. JloHbIKO C OTBepCTHEM
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Puc. 5
MCXOJIHBIE JIAHHBIE
Pacyernoe uaGurounoe Aasaenue P, MIMa (krcem?) o , 1,6 (18.3;
HapymumA AuaMeTp AoHbmKa [IH, MM ‘ . ik
Buyrpensus auamerp aoumwmxa s, MM _ o R
BuyTpeunu#t pannyc ckpyraeuns AOHWIIKA r B, MM e )
MaTepuan A0HWIIKS ~ e rBab 20 K

Pacuer TONUWHEDl HCHEEEKA
Temnepatypa CTEHKH JOHBINIKA
Ter--Tep==150"C
rae Tep—remneparypa cpeaw, 'C
llpuuumaen Ter=250°C [5.5 K}
HoMHHanbHOE LONYCTHMOE HANPAMUHHE DDPH
T er = 250° [523 K| — [5]=13,2 wrv wu?

KosdhduuuenT, XapakTepusyiomWn Tun ok J1IKE

K=0,45
RozdpuuiienT, YUNTHBAIOWARA OcaabedHe AOHLINIKE OTBe CTHeM dmax=-jU3
Ko=0,77

ToAmHHE ACHMUIKE € oTBeplTHem:
_x{dn—rs) TP 045 (182-5) WUUTES

Ko O T00- 5] 0,77 CnT13.2
"IDHHKMAEeM TOJIHHY AOHBMKE S=8iv4
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9. JoHbimko rayxoe
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i HCXO/IHbIE AAHHDIE

PacuyetHoe k36mrTOouHOe nasaeHue P, Mlla (krcicm?) 1,6 (16,3}
Hapyxuuft nuameTp AoHHwka JH, MM ___ 152
Buyrpennuft nuamerp nouniuka JIB, MM 132
BuyTpenHuft paanyc CKpPyrJeHHs NOHMIIKA I B, MM . 5
Marepuaa AOHBIIKA Craan 20 K

Pacyetr ToJamMHBI JOHbIOIKA

TemnepaTypa CTeHKH LOHBILIKA
Ter=Tep=150°C
rae Tcp—reunepatypa cpeid, °C
Npunwvaem Ter=250°C (523 K)
HomuuaabHoe .1onycmmoe HanpsKeHHe NpH
Ter=250°C (62 K) — (9)=13,2 krcmMm?
Kosdpdunuenr, xapamepnsyxoumﬂ THn aonbmka K=0,45
Koapdunsenr, yuntmaomwuit ocaabaenne AoHMIWKA (A48 AoHHmKa Ges oTsepcTha) Ko=1
ToautiiHa KOHHIIKA- ,

- x(lla—-rs) - p 0,45 (132—95) 16.3
~ = = . e e '”::-6,65‘.
“to V1w 100 1 ono- 13.2 MM

ﬂpmumaeu TO/ !IIHHY ROHKIIKA S=85MM

10. 3arnymka

Puc. 7
HUCXO AHDbIE JAHHDIE
Pacuyernoe : 36MTouHoe xasaecuHe P, MIla {xrcicm?) , 1,6 (16,3)
Buyrpenuufi nuamerp saraymku [s, MM__ ‘ N 140
Marepuan 3:Taymku Craan 20K

Pacuer 7 0AMHHDLI 3arJdymkKH

Temnepar: pa CTEHKH Sarjymkm
Tc:=Tcp=150°C
rae Tcp—remneparypa cpeau, °C
Mpunumacy Ter=250°C [523 K]
HomunaibHO® 1ONYCTHMOE HANpsIKEHHEe NPH
Ter=250°C {523 K] — [¢]=13,2 krcimm?
Pacuer:aa TOANIHHE CTEHKH
Soee P-ls  163- 140
SO %00+ [5] — P T 200 13,2—16,3
Koaq (DRUHEHT, XAPAKTEPU3YIOWHE ocaabaenne 3araywsu [6es oteepetr 2| Ko==1
KosdpduuneHT, Xap&KTePH3YIOMHKA THN 38T AYIIKH
K=0,55- K,=0,55- 0,9=0,495
rae Ki—xesddHuuuenT, tHO6HpaeTca no HoMorpavme, K- 0.9
Tormuna sarayuku

K ,15 Po  _ 0,495- 140 16,3
VIOO[ 1 VO( 132"‘7"'

TMpuHuMaeM TO.IMHHY SaTAYWKH Si== 10 am

==0,8MM

10



11, 3araywka cTofika 3KpaHa 3ajHero

A8 1) .S
28 9%
» D
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Puc. &
Pacuetnoe H36mTounoe Aasaehue P, MIla [krciem?] ‘ 1,6 [16,3}
BuyTpennuft auaverp sarayuxd [IB, MM 49
Marepraa saraymxu . Craan 20 K

Pacuet TOANMHBLI 3arayIlKH

Temnepatypa CTeHKH 3arJyIIKH
T cr=Tcp=150°C
rae Tcp—Temnepatypa cpeau, °C
Mpuuumaem Tc7=250°C [523 K]
HomuHaJabHOE AONYCTHMOE HanpsiKeRHe NpH
Ter=2500C (523 K)—[3)=13,2 krcimm?
PacyeTHas TOJIHHA CTEHKH
Som P s 16,3 - 49
°= 300 [s] — P 200- 13,2—16,3
Koo duunent, XapakTepusylouuit ocaabaenue saraymku (Ges orsepctus): Ko=1
Kos¢dpuunent, XapaKTepH3yIOUWHA THIN 3arJyUIKH
K=0.55- Ki=0,55- 0,9=0,495
rae K,—kosdduuuest, BuGUpaETCS NO HOMOTpaMMme, K,=0,9
ToJaHHA 3aTAYIIKH

L DU VA 0495-49\/ 163 _ _ o5,

Ko 100- o] 1 100- 13,2

[MpunuMaem TOALMHY 3araymKH S,=8 MM

-(,3 MM
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