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1Tocobue siBAeTC Pa3BUTHEM HOPMATHBHHX JOKYMeH-
TOB HAa OCHOBE 3KCIEePHMMEHTAJbHEIX HCCJeJ0BaHUHM.

Janubie, npuBeleHHple B [TocoGuu M NpUIOXKeHUAX K
HEMY, MOryT OHTb IPHMeHeHbl IIPM pacyeTe KJAeeHHX KOH-
CTPYKLHf, pa3paborke HOBBIX COYETAHHH CKJAEHBAEMBIX Ma-
TepuaJioB, AJ¢ COMOCTAaBAEHHS CBeJeHHH II0 M3BECTHBIM U
BHOBb pa3pabaThlBaCMBIM KJESIM M T. X,

IlpennasnayeHo AnA paGOTHHKOB NPOEKTHHIX H HayY-
HO MCCJe0BATENbCKMX OpraHu3alui.

3—2—4 .
Mnan IV ke, 1971 1, Ne 16




NPEIVUCJIOBHE

IToco6ue cocraBieno B cooTBercTBHH ¢ raaBoit CHull
II-A.10-71 «CrpoutenbHble KOHCTPYKUuH U ocHoBaHus, Oc-
HOBHBIE TOJOXKEHHS NpoeKTHPoBauus». OHO COIEPKHT oc-
HOBHBIE JlaHHbBIE 10 HOPMATHBHEIM M PacMeTHHIM Xapaxie-
PHUCTHKAM KJEEB M K/IEEBHIX COMMHEHHH pas3jMUHBIX KOHCT-
PYKIMOHHEIX CTPOUTENbHLIX MaTePHalOB (IPEBECHHH, Me-
TaJl0B, acOecTolneMenTa M AP.) NPH KPaTKOBPEMSHHOM U
aaureabHoM jefictBuM marpyskd. B Ilocobum  mpuBepeHb
K03 UIHEeHTH YCaOBMA paGOTH  KJAEEeBLIX COENHHEeHHH
CTPOHTENbHHX KOHCTPYKIMHA NpPU AEHCTBYM  TEMIEpaTyphl,
Bjaaru u atmoctepel. IIpu paspaborke ITocoGusi Hcnosb3o-
BaHBl DPEe3yJabTATE MHODOJETHHX HCCAeNOBaHWA 0OPa3loB
KJeeB ¥ KJIe2BhIX coepuHenuil, mposefdennsix B IIHHHMCK
H APYTUX OpraHH3alusAX, B TOM WmMC/Je HCIpaBJEHHBIE H JO-
NOJIHEHHblE JaHHBIZ COCTABJIEHHBIX paHee HHCTPYKTUBHBEIX
¥ HopMaTMBHHX MartepuanoB (CHull I-B.15-69 «Mare-
pHaJBl M H3LEIHS Ha OCHOBE NOJHM2pOB», «YKas3aHus IO
NIPOEKTHPOBAHUIO M PACUETy CTPOMTENbHBEIX KOHCTPYKIMEA C
npuMeHeHHeM IacrMmacce». ocerpoimspar, 1963; «Ykasa-
HHSL IO CKJEMBAHMIO CTPOHMTENbHEIX KOHCTPYKIMHA ¢ npuMe-
HSHMEM IVIacTMacc, alioMMHHS M acGecroueMenra». CTpoii-
usgar, 1965; PexoMespanuy no NpOeKTHPOBAHMIO M pacue-
TY KOHCTPYKUHMH ¢ nmpumenenueMm miaactmace, LHIHHUCK,
1970, «IHCTPYKIUHA [0 NPOEKTHPOBAHHIO H H3TOTOBJEHHIO
KJI€eHEIX JNEPEBSHHBIX KOHCTPYKUMA M CTPOUTENABHHIX Je-
raneii» CH 11—57).

Ipepnaraemoe IToco6ue — nepBHIi HZOKYMEHT TAKOIO
poZa B OTEYeCTBEHHOH M MHPOBOM NpPaKTHKe.

ITo Mepe COBEpPLIEHCTBOBAHMSI METOJOB MCCJELOBAHHUS
M HaKONJIEHHS] SKCIEPUMEHTAJbHBIX pe3yJabTaToB, B TOM
YHC/Ae C YYEeTOM BJIMSHMS MacmTaGHoro dakropa, BeJHYH-
Hbl PAacUEeTHLIX CONPOTHBJIECHHH M K03()(HIUEHTOB YyCHOBHHE
paboTH KJeeBHX COSAMHEHMH, a TakKe METOLUKA HX IIpH-
M2HEHHS OPH pacyeTe KOHCTPYKHHUE  MOFyT KOPPEeKTHpPO-
BaThCA.

OcHoBumie  aBropmt  ITocobus — A,  C.  Dpeiipuan,

{* 3ax. 14 3



A. B. llonoxoBa, By Ba Kuem. B [Toco6un HCIOJ1b30BaHLL
Takxe peayabrarth pabor II. I1. Hosokpemenosa, B. H. 3u-
repu-Kopna, C. P. Slcosckoro, B. Y. Paroasckoit, JI. M. Ko-
Baapuyka, M. II. IlpeoGpaxenckoit, B, M. ®pouosa,
A I. Bepranxoro, JX. X. )Kexsskosa, K. P. Kuiicaepa,
H. H. Aypucre, YI. M. T'ypmasn, JI. B. Opaoso#, B. M. Co-
porokuna, C. B. Cy66oruna, M. C. Hyprasuna, A. E. I'pu6.
O6masg pefaknus OCymIecTBAeHa A-POM  TeXH. Hayk
JO. M. MBaHOBHM H KaHuf. TexH. Hayk A. C. ®pefixuunim.

Hupexyua IHUHCK un. B. A. Kyuepenro



1. OBIIUE YKA3AHN A

1.1. Hacroamee [Tocobue npencrasnser co6oi o6o0LieH-
Hble AAHHHE MO HOPMATHUBHEIM ¥ pPacyeTHLIM XapakTzpuc-
THKaM KOHCTPYKIMOHHHIX KJeeB H NOJYYeHHHX C MX NOMO-
I(bI0 COENWHEHUHA KOHCTPYKIHOHHHIX CTPOHTENBHEIX MAaTEpH-
ajJoB (MeTaJsJOB, APIBecHHHl, acGecToLeMeHTa, IIacTMacc)
C yYeTOM BJIHSHHS Ha 5TH N0Ka3aTeJH YCIOBHH JKCIIyaTa-
LMH KJIEEBHIX CTPOHTRIBHBEIX KOHCTPYKIHIL,

1.2. TIpy npOEKTHPOBAHUM KJEEHLIX CTPOMTE/BHEIX KOH-
CTPYKIUH pa3jiMuyHOrO HasHa4YeHHWs H B NPOLECCe NpoBeje-
HHS HaYYHO-HCC/IE0BATEJNBCKAX M  [IPOEKTHO-TEXHOJOrHIe-
oKX paor Martzpuaisl [locoGust ciepyeT HCMOMB30BATh B
COOTBETCTBHH C [EfCTBYIOLIUMH HOPMATUBHBLIMA JOKyMeH-
TaMH.

1.3. ConpoTHBJIEHHE KJIEeHbIX COCAMHEHMI CUJOBHIM BO3-
ACHCTBHAM IIPM pACYETe  CTPOUTENbHBIX KOHCTDYKIHH TIO
NIPOYHOCTH XapaKTepu3yeTcss ABYMS I0KazaTeasiMH — HOP-
MaTHBHEIM M P2 UeTHHIM CONPOTHUBJECHHEM.

1.4. HopmaTuBHOe conpoTuBieHHe KRE ycTaHaBIUBAETCH
IO Npejfeny MPOYHOCTH KJEeBhIX COeJMHEHHA (BpeMeHHOe
CONpOTHBJEHHE RP) INpH CTaTHYECKMX KPATKOBPEMEHHEIX
HCIBITAHHAX MasbiX 06pasnoB ¢ y4eTOM H3MEHYMBOCTH MO-
Kasarejed. Meroauka onpenenenust RE mpuBefeHa B 1pH-
Jgoxenun I

1.5. Pacuetnoe CONMpOTHB/ICHHE KJEEBHIX COEIHHEHHA R
NPHHUMAETCS] PaBHHIM HOPMATHBHOMY CONPOTHBJEHHIO, Je-
JeHHOMY Ha K03((HIHeHT Ge30nacHOCTH R M YMHOXEHHO-
My Ha KO3QPUIUMEHT AAUTENLHOrO COMPOTHBJIEHHUA Rnx

RH

R=—k;k,u,.

Kosppnuuenr 6Ge3onacHOCTH KJEEBHIX  COSQMHEHHI,
COOTBETCTBYIOLLHI kKoahdunuenTy  Ge3omacHoOCTM IO
marepuanaM (mo  TepmuHogormn  CHull II-A.10-71)
npuHAMaarcs paBHeIM 1,2—1,3.
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Meronuka onpefieneHus Rpy TpuBeeHa B TPHIOMKe-
Huu L.

1.6. PacueTHble CONDOTUB/NEHHS KJeeBHIX COeJHHEHHH,
9KCIJIyaTHPYEeMBIX B YCJIOBUAX. IJHUTEJLHOTO COBMECTHOrO
AeHCTBHA HAarpy3KH M TEMIepaTypHO-BJIAXKHOCTHHIX (ax-
TOPOB, ONPEJEJAIOTCS IO COOTBETCTBYIOUIMM Ko3(bHIMeH-
TaM JJHTENbHOIO CONPOTHBJICHHS B YCJAOBHSX JAeHCTBHA
yKasaHHbIX (aktopoB. Jlonmyckaercs yMHOMX2HHMS [JIHTE/b-
HBIX pacyeTHHIX CONPOTUBJEHMH Ha COOTBETCTBYIOIME KO-
s huIKeHTH ycaoBHE pPabOTH, YYUTHIBAIOUIME CHMIXKEHUE
BPEMEHHOIO CONPOTHBJEHHS HeHarpyXKeHHHIX KJesBHX Coe-
JUHEHUH NPH JJIMTENbHOM HEHCTBUM TEeMNepaTyphl, BAArd
HiIu arMocgepHOH cpeasr:

R' =Rmy ; Rf =Rm; ;
. piw _
R® =Rmy ; R"® = Rmt m,,
rae #y, M, H M;— COOTBSTCTBEHHO KO3()(HUUEHTH yC-
JIOBUH palGoThl NMPH NEeHCTBHM TeMIe-
paTypHl, BOJAB H aTMocdephl.

Merogn onpenenenusi koohUUMEHTOB YCIOBHH PabOTH
NpMBefsHH B IpUIOKeHHH .

1. ®PU3UKO-MEXAHUYECKHUE XAPAKTEPUCTUKH
KJIEEB

1. SaNOKCHUAHBIE KJEHW

TaGanuma 1

o, .
rows[ptes e | ™ rors e Kesgtsers
KeHnue), Kac/cm? yaceona

Kec]cms

3lL-1 280 64 000 28 000 0,15
K-153 250 51 000 21 000 0,25
K-139 230 31 000 12 000 0,25
K-147 120 18 000 6600 0,35
K-156 280 59 000 26 000 0,15
K-160 230 60 000 26 000 0,15

! Hanosnxureab — uement 200 Bec. 4.



2. PEHOJIbHBIE, PE3OPLLMHOBLIE

N MOYEBWHHBIE KJTEH

TaGauua 2
Monyas Mopgnyas
BpemerHoe conpo- K
ot i | YT ] 0T
Kec]om®
KB-3 300 110 000 42 000 0,20
®P-12 210 120 000 46 000 0,15
JAT-1 70 45 000 18 000 0,30
JAT-3 40 2 500 900 0,35
YKC un
M-19-62 135 85000 37 000 0,15
! Bea nanmosuutead.
3. NONU3PUPHBIE KJIEN
TaGanua 3
Moayanp Mogyns
Bp 0e COmpo-
Knen! 1;55,‘;5);}:23?‘?;?_ yunpyrocra COoBHI'a K(i_gll}l’)g);%ﬁeagr
Kac]end
TTH-1 420 , 64 000 29 000 l 0,10
1 OrBepXAeHHE ¢ TepMOoOpaGoTKOM,
4. KAYYYKOBBIE KJIEH
Ta6auna 4
B M Mo,
Knex Yanuwenze, % congg'r::;::ne yngéi-,:)lgru cnllla}:‘: K:;g’g’r“'
((pa’(c::: lx;:tx;ue) ’ ITyaccona
Keclcm?
200 100 490 160
88-H u 300 100 340 110 } 0,50
88-HII 500 110 250 80
200 gg 540 180
300 380 120
78-BUC { 500 120 260 a0 0,50
1




HI. PU3NRKO-MEXAHUYECKHUE XAPAKTEPUCTUKH
KJIEEBbIX COENJUHEHURA
1. BPEMEHHbBIE ¥ HOPMATHUBHBIE
CONPOTHBJIEHHA KJIEEBbIX COEJIMHEHUNA

a) Bpemennbie M HOPMATHBHBIE CONPOTHBJEHUS
KJIeeBbIX COe/lNHEeHHIT MeTaJJ0B
(anomMuRHH C aNMIOMHHENEM)

Ta6auua 5
KJien anoxcufune
Sl | K-188 | K-139 | K-47 | K-186 | K-160
Hanpsikenaoe
cocTogHue
RIR RIR|R|RRR|RR|R"R| R
Casur npu
cxKaTul,
kec/em® . .| 360] 270| 350| 270] 290| 230| 250| 1560| 380! 215 310| —
Crxpur mnpu
pacTaKeHuu,
Kecfem® . .| 120) 75 | 105| 80 | 100| 60 | 145 120] 105 75 | 90 | 65
Casur npn
KpPYYeHHH,
xec/em® , .| 500| 400| 490| 430{ 440| 360| 250 220 520| 380| 490| 355
Hepasno-
MepHbI’
o, |80 (48 |48 |10) e |18
Recleit o s6| T o5l 11,8 ~ |Los| — |o0.8)  |0.25] —

'R yHcauTeNe — HadasbHOE 3HAUeHMe NPOYHOCTH, B 3HaMEHaTeJde — yCTaHo-
BHBIleeCsl 3HaYCHHUE MWPOYHOCTH.

6) Bpemennbie u HOPMATHBHLIE CONPOTHBACHNS
KJIeeBbIX COEJMHEHN AJNIOMUNNS C NEHONAACTOM
¥ APEBECHOBOJOKHUCTLIMU IIUTAMH

TaGauna 6

KayuykoBue Kiaex
88-H, 88-HIT 78-BIIC

Hanpsaxennoe cocrosnue
R | R | | R

CHBHr TIpM CXaTHY, ATOMUHMA € meHO-

niactoM TIC-1, xecfem? . . . 13 7 15 8
Casur npu cXaTud, adlOMHHHR ¢ ,HBH

Keclem® 85 40 90 45
paBHOMeprm O'nprB aTIOMHRRR ¢ TieRo-

naactom TIC-1, kecfem® . . . . . . .| 15 9 15 9

8



8) BpeMenHnble H HOpMAaTHBHBIE CONPOTHBACHNA
KJeeBhIX coelMHEeHni acGecToneMeHTa
¢ acOecToneMeHTOM

Ta6auuna 7

Peaopuutosnie
OnoKcHAHBIE KJeH i‘},‘;u

Hanpsizensoe cocTosHbe onu-1 I K-153 § AT-1 I AT-3

R® R |R® R*|R® R*|R® R
Capur npu cxkarew, kecfem® . . . .| 66 50 | 65 50| 50 40| 35 20
Papnovepuri oTpmB, Kecfcm? . . . .| 26 15 | 25 16| 25 15| 20 12
r) Bpemensble 1 HOPMATUBHBIC COMPOTHBIEHUS
KJIeeBbIX COeAMHeH I
APEBECHUHD! H CTEKJONJACTHKA
Ta6anma 8
CpBur npu cxatau, Kzc/cm?
Kaen
C KapOBamun-
KJICHBaeMble MaTepHasnl denonprpm| Pe3OPUM- | ppe YKC, noauzpup-
KB -3 HOBBIN M-19-62 BRI
®P-12, Moo | | mHA

R R R R g il g g

HpesecnHa (cocwa) . . . . [ 80 40| 80 40| 80 40| —
Mopndunpposannasg  IoJm-
MepaMu gpeBecuHal ., . , , . | 160 90] 140 80 | — —
CrekJoniacTux:
noymmadupEet . . . . . | — — — 80 65
KACT-B .......|[140 110] — — 100 60

! Monndmkanasl LDEBECHHE! OCHHN M 6epe3nl MOJNMETHIMETAKPHAaTOM, IOJH-
CTHPOJNIOM, MOJAHS(HDPAMU ® TOMY HOLOGHBLIME IOJUMEPaMH.

A) BpemenHrle H HOPMATHBHBIE CONPOTUBICHUS
KJIEeBbIX COeJHHEHMIl JAPeBECHHB! CO CTaNbHO# apmartypoit

Ta6auna 9

Dhokengunft kel
311

HanpsamxenHoe Cocrosuue

CnBMr npu pacTAXemud, Kecfem? . . . . . I 80 1 65



2. MOAyJb CABHTA KJNEEBbIX COENUHEHRH !

Ta6auwa 10
Knen snoxcupume | 2IIL-1 K-153 K-139 K-147 K-156 K-160
Moxyns cnsura, ‘ |
kecfem? . . . . . .| 130001 11000 8000 3000 12000 12000

! Be30THOCHTENLHO K CKASHBaeMbIM MaTepHaJjaM.

3. KO9®®UILUEHT JJIUTEJbHOR MPOYHOCTH (kxz)

KJIEEBBIX COEAMHEHUN
(HA BA3E 107—108 cex)

a) kpn KieeBbIX COCAHHEHHI aJlIOMUHUS

Ta6auuma 11

kM Ha CRBHI' IIDH

Kaen ‘ ’
pacTsIKeHUH cxaTAM KPYUeHHHU
S -1 0,45 I 0,4 l 0,47
K-153 0,5 0,55 0,43

6) knn KieeBbIX coeuHeHUH acGecTolieMeHTa

TabBawmma 12

Kien
HanpsixeHHOE COCTOSHHE SMOKCHAHEE! pesopuuHOBLA
I -1 ' K-153 AT-1
Capur mpu cxatHM L, . . . . 0,6 ‘ 0,6 0,6
PaBHOMEpHEIN OTPHB 0,4 0,4 0,4

! NnuTeabHad NOpOYNOCTh XJIEeBHIX COeNUHeHME acBecTomeMeHTa Ha SNOKCHA-
HBIX KNeAX ONpPERCASIeTcs AJIUTENBHOR MPOYHOCTLIO acfecToneMeHTa.

10



B) kyx KieeBHIX COEAUHEHUH JPeBECHHDI
¥ CTEKJI0NIacTHKa

TaGaunna 13
Marepnann Hamnpsixkenaoe cocTosinne Knen kn,-.
Hpesecuna Cneur npu cxxathu KB-3 0,60
» To xe op-12 0,60
CTexJoIIacTHK:
nonuadupHbIi Cmeur mnpu pacrsikenun | ITH-1 0,65
KACT-B Capur npu cxaTum KB-3 0,6

r) kyx KNeeBbIX cOeNMHennii anioMnnng
C MEHOMJIACTOM H APEBECHOBOJOKHUCTLIMH IIUTAMM

Ta6auuna 14

Kayuykogmle KJen
Hanpsixenanoe cocTosiHne
88-H 88-HIT | 78 BLIC
Capur npu  CXaTHH, ATIOMHHEE C
JIBI1, xeclcm? e e e e 0,17 0,17
CaBur zpy CKaTHY, aJlOMUHER C Ile-
momaacroMm [IC-1, kecfem?2 . . . . 0,3 0,27
PapuOMepHHH OTpBLIB, aMIOMHHHA ¢
nenomnacrom IIC-1, kecfem® . . . 0,25 0,25

4, PACYETHBIE CTATUYECKHWE CONIPOTHUBJIEHUS
KJIEEBBIX COEAUHEHUH

a) Pacuernsbie conpoTubaeHus
KJIeeBbIX COeflUHEHU aTIoMUHUA

TaGanuma 15

OnokcugHLe KJEH
Hamnpsaxennoe cocrosaue
OIL-1 K-153
ChoBur npH CcXatuu, Kecfcm: . . ., 90 115
CHABHI IIDM pacTAXEHHH, Keclem® , . . 30 35
CaBur IpH KpydeHHW, Kecfcm® . . 155 155

11



6) PacueTHble CONPOTUBIEHUSA
KJleeBbIX COelMHenn# acbecrouementa

Tat6amua 16

Hanpsi:KeRnoe cOCTOAHHE

Kaen

SIMOKCAAHMA | pesopuMHOBHIA

SML-1, K-153]  [AT-1

CHBHr npn  CxaTuH, Kec/cm?
PaBHOMepHEIR OTPHIB, Kac/em?

25 20
5 5

8) PacuetHbie conpoTUBAEHHS
KJIeeBbIX COelMHEHHUI APeBeCHHb! H CTEKJIOMJIACTHKA

Tabaunna 17

Kaen
CkierBaeMble MaTePHaAL! denonbumf |Pe30PILER0- | oARbup-
KB-3 HBIA
®P-12 MH-1
Hpesecuna (cocHa) . . 20 20 —_
'CTEKN0INACTHK nonnadmpﬂmﬂ — — 35
Crexaomnactux KACT-B ., . 55 — 40

r) PacueTnbie conporuBaenns
KJeeBbIX COeJMHEHH aNIOMHHNSA C NEHOMIACTOM
H APEBECHOBOJNOKHHCTBIMU MJAHTAMHU

Hanpsxensnoe cocTosiRue

COoBHI mNpH  CXaTu¥, aMIOMHHHE ¢
ABII, kecfem® . . . . . .
Capur npu CXaTuy, amioMuEEE ¢ -
portactom  [1C-1, r«:ac/cm2

PaBunomMepHHIfi  OTpHIB, amoMunu ¢
nedomnacrom IIC-1, geclcm? . . .

12

Ta6aunna 18
KayuykoBne kjaed
88-H, 88-HII 78-BLIC
6 7
1,8 2,2
2 2




5. PACYETHBIE CONPOTHUBJIEHHS
KJIEEBBIX COEAWHEHHH METAJIJIOB
MPYU NEACTBUU LLUKJIUYECKON HATPY3KH

(HA BA3E 107 IIHKJIOB)

Ta6anma 19

SnoxkcaRHLMEe KiIen
Hanpsxersoe cocrosine
ar-1 K-153 K-147
CrBer npu xpyuenmH, xec/cmd 90 100 I 70
6. KOO®®»HUUUEHTHI YCJIOBUH PABOThI
KJEEBBIX COEAJUHEHHHA
a) TemnepatypHbie (m;)
TaG6auuna 20
Teunepatypa B °C
Kaen
—40 | —20 0 420 | 440 | 460 | +80
CABHI pH CXKATHU
DnoKCHAHLe:
SMLI-1 0,6 0,7 0,8 1 0,5 10,3 ]o,2
K-153 0,808/[09 | 1 {0906 |04
K-139 08[08109 | 1 {08 [06 |04
K-147 1 1 1 1 0,8 10,6 |0,5
®enonsumii KB-3 — 108 ] — 1 — |08 | =
PesopnuroBbe:
- — 0,8 - 1 — 10,8 —
IT-1 0,8 | 0,8 — 1 0,8 (0,6 0,5
TNonnadupuetit ITH-1 0,8 | 0,8 — 1 0,6 | 0,5 04
Kap6amugure: ’
YKC 0,8 | — - 1 — 10,66 | —
M-19-62 0,8 [ — — 1 — 0,66 —
Kayuykosrie:
88-H, 88-HII { l 1 0,3 {0,2 —
78-BLIC 1 1 1 1 0,3 (0,2 —
Casur mpu Kpyuenuu
Snoxé:%lumle:
- — — — 1 0,70 | 0,45 | 0,15
K-163 — - — 1 0,70 | 0,45 | 0,20
3 3ak. 14
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6) BaaxnocTthsle

(mw)

Ta6auuwa 21

CEJIenBaeMble MaTEPHaJk Kaen me
AnoMuHuR — aMOMUHUA AIII-1 0,7
K-153 0,7
K-139 0,7
K-147 0,5
K-156 0,7
K-160 0,7
AcGecToneMenT — ac6eCTOIEMEHT 3rI-1 0,8
K-153 0,8
AT-1 0,8
AT-3 0,6
JpeBecuia — yipeBecyHa Kb-3 0,7
DP-12 6,7
YKC, M-19-62
M-70 0,55
CTeKJOMNaCTHK — CTERIOIIACTHK IMH-1, KB-3 0,75
Amomunni — nenonsact I1C-1 88-H, 88-HII 0,9
Amomunni — JIBIT 88-H, 88-HII 0,75
B) Ar™Moctdepuble (7;) (na 6ase 3—7 Jer)
Ta6auma 22
KJoieeBnie coenneHus B pasHBX KJIBMATHICCKHX pafioHax
Kaamarnueckne paifonn
Kaneu cyxo#t HOPMAJLHEIR HOPMaJILEREA CYRO#
(xapxkufl),] (Temuni), (xonopHmA ), (xononnmiit),
TamkeHT Baky Mockzra Mup
KuieeBbie coeluHeHns aJIOMHUHNSA
ONOKCUAHBIE:
III-1 0,7 0,9 0,75 0,9
K-1583 0,85 0,9 0,6 0,85
K-132 — 0,5 0,3 0,85
K-147 0,9 0,9 0,55 0,85
K-156 — —_ 0,5 -
Kneennle coenunenus acéecToneMenrta
SnoKkcuRHEe:
Bl - 0,60 0,9 0,8 0,9
K-153 0,6 0,9 0,8 0,9
PesopnrHOBLIE:
- 0,5 0,5 0,45 0,6
IT-3 0,5 0,5 0,5 0,6
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Ta6numa 23

KneeBoie  coepuHenns B HOPMaJlbHOM (xononnom) paiione
Kaen
CkJiemBaeMuie Kay4yKOBEIe
MaTepuaniby deHobHR | PE30PLEHO- noausgup-
- BHIA HBIA 88-H:
DP-12 TIH-1 88-HII 78-BLIC
IpeBecuna (coc-
H2) « v v v o o 0,80 0,80 — — —
CrTeKJI0m1aCTuK :
NOMMIHPHBIA . — 0,80 — —
KACT-B . . 0,80 — 0,80 — —
Amowunuit ¢ JIBIT — — — 0,85 0,65
AmoMuruit ¢ Ie-
Homnactom IIC-1 — — — 0,7 0,8

IV. XAPAKTEPUCTUKHU KJIEEB U CKJIEUBAEMbBIX
MATEPHUAJIOB
1. COCTABbBI KJIEEB
a) dnoKcuaHbIE KiIeu

Tabaunua 24
KoMNOHEHTH B Bec. 4,
Kommonents: Kies I‘OC%; m
AMU-1{ K-153 | K-139 | K-147 | K-156 | K-160
Onokeupuas cmo- | IOCT | 100 | 100 | 100 | 100 | 100 100
aa DI-5 10587—63
Moanagup MI'®P-9| TY—BY-| 20 10 20 20 — —
17-56
Husxkossiskuit THo- | T'OCT — 20 —_ — — _
gon HBB-2 12812—67
Kupxuit  kap6o- [ MPTY — — 20 70 — —
KCWJaTHHE xayuyk | 6-04-
CKH-26-1 -180-64
Juraunuzuno- MPTY 6-| — — — — 20 —
Bailt agup O3-1  |-03-1223-
-69 20
Oubyruagranar T'OCT — — — — —
2102—67
INonnstunernonun- |CTY 49-{ 15 15 15 17 13 13
aMuH 2529-62
Cnoxuele amuset |TY 6-01-| 20 20 — — 20 —_
92-66
Hanosuurens:
LEMEHT WIH — 200 200 200 200 200 200
BHOPOMOJIOTHIN
KBapUeBHI Ie-
COK
3* 3axk. 14 15



0) PeHoJbHBIE U PE3OPLMHOBBIE KJEH
TaGanua 25

Kaen B Bec. u.
KompoHeHTH Kies FOC:[I-‘VMH
KEB-3 | ®P-12 | AT-1 | AT-3
®enonopopmanbierugian TY 100 — — —
cmosa b 6-05-1440-71
Pezopuusodopmanbierua- MPTYV 6- — | 100 — —
Hasi cMoaa ®P-12 05-1202-69
AJKuJIpe3opUHHOBasl cMOaa BTY — — | 100 | 100
JOK-1A 3CHX
Hu3KOBSI3KME THOKOJ TroCT — — 40 | 100
HBB-2 12812—67
dopmamin Texu. (36%) rocT — — 20 20
1625—61
[Tapadopmanbrerun MPTY 6- — 16 — —_
05-930-65
Kepocunoseti kourtakt [ler- roct 20 — — —
posa! 463—53
Mapwanaur — —_ — | 200 | 200
IpeBecHas myka T'OCT 2—5 25| — —
91162

! KomuuecTBo KoHTakTa JleTpoBa paccyuTaHO ISl CPERHEro KHCJIOTHOTO YHC-
na a==80. Ilpn aHaveRHaAX KUCJOTHOIO THCIA, OTJAMYAIONIUXCA OT cpejHero Goaee
geM na 10%, KoauuecTBO KOHTaxra I[leTpoBa H3MEHSIOT NPONOPIHUOHAJIBLHO OTHO-
menuo 80/a.

B) IMonuatupusie kaeu

Tatauma 26
Becoshie
HacTH
KoMnonenTs! xies IFOCT unnu TV
TIH-1
[Monuspupuas cmona [TH-1 MPTY 6-05-1082-67 100
T'ymepus TY MXII BYy-11-53| 3—4
Hadrenar xo6asvra (10% pacreop
B CTHpPOJE) MPTY 6-05-1075-67 | 8—10

r) KayuykoBbie Kiaeu!
TaGauuma 27

Mapkun KJjeeB ] 88-H 1 88-HIT ‘ 78-BLIC
I'OCT umu TY ' MPTY ] MPTY l TY
38-5-880-66 38-5-6022-65 38-5-227-67

! Kaen mocraBasioTesl NOTPEGUTENIO B TOTOBOM BHJE
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1) KapGamupusie Kieun
Ta6auua 28
Kieu B Bec. 4.
KomnoHeHTH KJest IOCT nnn TY
YKC M 19-62 M-70
Movyesuno-gop-
MaJibJeruiHble CMO-
e YKC n M-19-62 | TOCT 14231—69 100 100 —
M-70 MPTVY 13-06-9-67 — — 100
IllaBeneBast xuc-
Jota (109% -ubiit
pacTrop) T'OCT 5873—68 8—I12 8—12 -
XnopucTeit aMmo-
Hudk rocr 2210—-51 | 0,5—1 [0,6—1 0,3—0,5
2. XAPAKTEPUCTUKH CKJIEUBAEMbIX MATEPHAJIOB
TaGauuna 29
Pu3nKO-MeXaRHUYECKHe I0KasaTeJau
TOCT nau
Marepuran Mapxkn 4 E, xefems a, 1]°C "
AmoMunueBsIt AMrIl I'OCT 700 000 24.107% {0,3
cnias 12592—67
Cranm Cr.3 TOCT (2000000 {11,5-10~% | 0,24
380—71
» Cr.45 —  |2100000 | 12-107% | 0,28
AcGecToneMenT — FOCT | 140000 9.107% | 0,2
JIUCTOBOM 925—59
JHpesecuna (coc- — I'OCT 100 000 — 0,41—
Ha) 8486—66 0,49
Jpesecuna Mopu-
¢unupobannas  (Ge-
pesa):
NOJEMETHIME - — —_— 165 000 — —
TAKPUIATOM
(35% - Hplft TpH-
Bec)
CTHPOJIOM — — 145 000 — —
(359% -Boiit mpu-
Bec)
CrexJionacTik ITH-1 — 60 000 —_ 0,3
(nonnaupHbIi)
CTekJ0mIacTIK KACT-B| T'OCT 240 000 — 0,3
10292—62
Ilenonaact IC-1 CTY 750 — —
9-91-61
peBecHOBOJIOK - IBIT TOCT 30 000 — 0,10
HHCThIE MJMTH TBep- 4598—60
Zble
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{1PHJTOXEHHE |
METOAb! UCNIBITAHUN KJEEB U KJEEBbIX COEIUWHEHUN

HsBecTHo 6GoJblioe 4YHCAO METOJNOB ONPeJle/IeHHs KPaTKOBPEMeHHOR
NpOYHOCTH KJEEBHIX COENUHEHWi, B TOM UHCIE TrOCTHPOBAHHHIX, 1aeTh
KOTOPHIX MOXeT GBITb HCIOJB30BaHA JJIs IOCTAaBJEHHHX uede#. [opasno
MeHpIUe CBEJEHHH O MEeToAdX OIpefejeHus CTAOGMABLHOCTH KJAEEBHIX CO-
eJMHEHUA HpH JeficTBMH 3KCHJAYATANHOHHLIX (AKTODOB M COBCEM He-
MHOTOYHCJISHHE! JaHHHIE O METORAX ONpele/CHHA JNJIHTENIbHOH IPOYHOCTE:
KneesLlXx coejuHeHun.

B macrosilileM INPWIOXKEHHM OUHMCAHE [VIAaBHHIM 0GDA30M METOXHI
HUCIHITAHUA, HCIIOJAB30BAaHHEIE NPH cocrasieHmn nauHoro [loco6usa. Dtu
METOJEl JETAJbHO OTPAa0OTAHEl NPW NPOBEIEHUM KDATKOBPEMEHHBIX H
IJIATEJNbHBIX MCTBITAHMA B PA3NHYHLIX IKCINYaTAlHMOHHBIX YCJAOBHAX U
J0Ka3aJdy AOCCTATOUHO HAAEXHBIE M cTabuiabHble pe3yabTatel. He nexiio-
yaercss HMCNOAb30BaHWE H JADYIHX CTAHAAPTH3UPOBAHHBIX METOJOB.

I. Tunbi o6pa3uos
H MEeTOAMKa UX KPATKOBPEMEHHBIX HCMbITAHRI

A. Kaeu

1. OGpasupt- Ilpw wuccAefOBaHHM (U3HKO-MEXaHHYECKMX CBOHCTB
KJEeB NPHMEHAIOT cTaHZapTHHe o6pasum [1] ana ucnumranuii Ha ommo-
OCHOE DacTAKEHHE B BHJIE TaHTENH ¢ PabOTUM YJacTKOM JHAMETPOM
5 mm u gouHoH 40 mm (puc. 1), Moryr GHTb HCIOL3OBAaHH TaKKe OG-
pasusl B BHAE ABOHHOM JIOMATKU c iupuHOH oT 10 xo 20 mau.

B 3aBHCHMOCTH OT BH3KOCTH KJeeBhIX KOMIIO3WHMA 06pasiubl MOryT
GbITb H3rOTOBJEHB! MO0 NyTEM JHMTbSl KAeeB B CHelHagbHEE thopME:

[2], mmbo nyrem MexaHuyecKo# 05-
pabOTKH OTJIHMBOK.

- Rg \ OGpasupsl AOJAMHE HMETh Iaj-
5] &m_m—_] KYIO POBHYIO MOBEPXHOCTb 623 B3IY-
| — 1 = THH, CKOJIOB, TpEINHH, PaKOBUH 4
l——_-_ﬁl 40 [ ' ADYTHX Ae(eKTOB. Kouuectso 06-
pasuoB AN HMCIOBITAHWH  NOJMIKHO

l 32 , OBITh HE MeHee MATH.
) ) T Jdns  HCTIBITAHHS ofpasuon

Puc. 1. Crangaptueii obpa-  moxHO HCMOJb30BATE  MALIMHEL,
3enl AN HUCNHTAHAA KJACEB  ppenHasHayeHHbIE JAJ9  MCHBITAHAR
Ha pacTAXXeHne Ha pacTdXeHue ¢ INpeleabHCH Ha-
rpysxoi no 500 xe, Hanpmmep, Ma-

mwua tana PMI-250.

2. Tposegenne p nocueT pe3yJabTaToB McnbITaHuil. VcnolTanue Kie:
€B Ha pacTsKeHMe NPOM3BOAAT C IIOCTOAHHOM CKOPOCTBIO Medopmauny,
KOTOpas Bapeupyercs B Adanasose or 0,05 mo 100 Y%/mun. Lnz momy-
YeHUS HODMATHBHBIX MEXAHHYECKUX XapDaKTePUCTHK KJeeB ofpasin
JO/IKHBl MCIBITHBATBCA NPH CTAaHKAPTHOH CKOPOCTH HedopManumy, =
=19 /nun.

Mexannueckue XapakTepUCTHKH KJjeeB ONPEJAeAlOTess IO AMarpaM-
MaM Harpyska — gepopmanma. Jedopmaunn HaMepsloTca Ha Gase, Ha-
xopsiueiicss B paGouell yactH o6pasua ¢ ToyHocTeio Jo 0,02 mm. Tlo pe-
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3yAbTaTaM HCHBITAHUA HA DACTAXKEHHE OMPEAENSIOTCA CAeAylollue Noxa-
3aTean:

a) mpejes NPOYHOCTH (paspylualouiee HANpsKEHWE INPH pacTaKe-
HUU) Oy B KC[cm?

4P
Os="m " 1

rae P — Harpyaka, npu KoTopo#t o6pasel pa3pyLinics, Kec;
d — nepBoHayanBHER LHaMeTp 06pasua, cu;
6) OTHOCHTENbHOE yJJIMHEHHe TpH pa3puise €p, %
Al
= —— 100,
& =7, @
rae Al — npupamenue 1JMHE §a3sl IPA PaspLIBE B Mu;
ly — mexoayas mJauHA Gasl B A

B) Monyab ynpyrocth (addextusuntit) E B xec/em® oupepenserci
0 TaHTeHCY YTVIa ‘HaK/JI0Ha HPSMOJYHEHHOTO yYacTKa IJAArPaMMBl pacTs-
HKEeHUst

a

E=—%L, 3)
€n

TAe Gn H 8, — HaOpAXeHHe ¥ JedopMauus Ha NpAMOAHHEHAHOM yyacTke
AMATPAMMEL PACTSRKEHU,

‘Mopyny ynpyrocTH ¥ cRBura xmees, npuseenusie B Ilocobmm, on-
pelesIOTCA B OCHOBHOM PE30HAHCHBIM CHOCOGOM IO METORY CBOGOMHBIX
koneGanui [3], B cBASW ¢ TeM, YTO MOAYJAb YOPYTOCTH MOJUMEPOB, B
TOM WHCJI€ M KJEeB, CYIIECTBEHHO 3aBHCHT OT CKOPOCTH Jedopmanui:

2 [\ P
=1,64 — ] —: 4
E 161fu3r(d> / 4
Pl
G=5’193fx2(p_ﬁ_ , (5)

rie En G —wmopyau yupyrocru u cusura, kxefcm;
fusr, fep — 9acTOTH #IrWGHOTO M KpyTHALHOTO KoseGammi; P, I, d
Bec (x2), mnuna (#) W puamerp obpasua (cx).
Koadpuuent ITyaccona (W) onpemensiercss pacueTHBIM NyTEM

E
=E——l. 6)

Mpn cramucriueckolt 06paboTKe Pe3yabTaTOB ONLEAENSIOT BENHYHHY
CTaHNAPTHOTO OTKJIOHEHYs, BAPHAUMOHHHA KoahhuuuentT u Ap.

t

B. Kaeesote coedunenus

1. O6pasupl. [lns onmpefesieHuss HOPMaTHBHBEIX XapaKTeDUCTHK KJje-
€BbIX COEJWHEHUA NPUMEHSIOTCH PasJNYHBIE THIH 00pasuOB.

a) Casur npu pacraxennu. Vicnobitanus npu 3TOM BHJAE HaNPSKeH-
HOT'O COCTOSIHHA HaHOOJIee 1aCTO NMPHMEHSIOTCA JUJIA KJIEeBHIX COeJMHEeHHN
metaJaoB. OGpasisl 0TAMYAIOTCH NPOCTOTOH M BO3MOXHOCTHIO MACCOBO-
ro u3rotoBnerusa. B pame cayyaes paGora coeauHeHHE T4KOro TAHDA B
H3BECTHOI CTeneHn oTpaaer paboTy X/Aes B HATYPHLIX CTPOMTENbHBIX
Koncrpykuusx, OfHaxko B ¢BA3H C HEDIBHOMEPHEIM Daclpe/ieNeHKeM Mo-
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A1 HaNpPAXeHUA B KJeeBOM IUBE IPU HATPyXKeHHH, CHIBHOH KOHUEHTpa-
UHell Ha KpasgxXx HaXJECTKY, a Ta e BOIHHKHOBEHHEM HOPMaJlbHBIX Ha-
TpSAXEHUA 10KasaTeJb NPOYHOCTH 00pasma MOXET OHTh 3HAYUTEABHO
HHXKE NO CPAaBHEHMIO € IIOKA3ATENEM IPOYHOCTH COENHMHEHHH, MCIBITAH-
HHX NPH JAPYM¥X BUAAX CABUra.

Wcnuranus KAeeBbIX COEAUHEHMH JHCTOB MaTepHanoB IPOM3BONAT
no craHzapTHOMy Mertony [4]. Ofpasen Ajsi MCIBHITAHHA TpEACTARIAET
cOGOf JBe NMOAOCH W3 JAWCTOBOrO MaTepHaia, CKIceHHHE MeXRYy coboil
BHaxnecTky. Dopma m pasMepn o6pasma ykasaHe Ha puc. 2. CMemenne

60+03
Kneesou wos S
~N
60203

1505

I |
' i)
! g
' oy

10505 2

Puc. 2. CraugaprHmii ob6pasen Ias HCIHITaHUA
K7I€eBHX COCJMHEHMA Ha CHABAr TIPH DPaCTAXEHHH

O IMpPUHE ABYX NOJOBMH 00pasiia IPpH €ro CKJeMBAHWUHM HE JOJXKHO
npespiiate 0,3 ma. JIos MCHOBITAHHA TOMINMHY 00pasumoB H3MEPAIOT €
tognocThio g0 0,01 mm, a WHMPpHHY M JMJIBHY HaXJeCTKH ofpa3ua — ¢
TouHoctblo A0 0,1 Mm; ckneeHHble 06pasibl AOMKHH ObITb OYHIIEHBEI OT
. KJIESBEIX MOTEKOS,

O6pasun Taxoro THOA MOTYT ObITb TaKKe HCIOJIBL30OBAHH AJA ONpeje-
JIeHUs! IIPOYHOCTH COSAWHEHHH JIMCTOBBIX CTEK/IOINIACTHKOB, MpHUYEM pas-
Meprl o0Gpasla onpelensiloTCs NPOUYHOCTHIO CTEKJCMJAcCTHXa IIpY pPacTi-
HKEeHuu.

UcnelTanus Ha CABUT NPH PACTAXKEHHWM 06pasuoB COeTMHEHME CTasH
A LPEBECHHB! NPOU3BOAATCA INYTSM BbIAECPrUBaAHHUS H3 HHX CTAJbHBIX
CTEe[IKHeM, BKJAGCHHBIX B JepeBAHHHE NpH3MaTHueckue Gpycku. Dopma
# pasmephl o0pasua mpencraBjaeHH Ha pHC. 3.

G6) Cuosur npu cxatuu. O6pasen Ania wenbiTamui npecTaB/isier co-
foft IBe CKJIeEHHBIE NOJOCH HJIM JABA GpycKa pPAasfuuHBIX TOJIHH H3
JUCTOBLIX WM GNOYHEIX MaTepHasioB (Meranna, CTeK/JOmIacTHka, acle-
crolleMedTa # 1p.). PopMa n pasmers o6pa3uoB COEAHHEHHI METaMIOB
yKasaHel Ha puc. 4.

Pacnpenenenne HanpsskeHn# B ofpasiie M UX XapakTep OTIHYATCH
OT TOro, yto #Habawojgaercst B 06pas3nax, HCOLITBIBAEMBIX HA CIBHT MIpH
pactaxeHnnn (Haxjectxa). IlpuMeHeHHe XaHHEIX 06pasnoB ofecrieyuBaeT
Gollee BEICOKOE 3HAWEHNE IOKAasaTeNs NPOYBOCTH, YeM 00pasnos, NpHBE-
JEeHHHIX Ha DHC. 2.

AcGecToneMeHTHEIE I CTEK/IOMJACTHKOBEIE KJEeHHE O6pasmpl H3ro-
TOBJIAIOTCA M3 3aTOTOBOK ONMHAKOBHIX TOMIWH, KOTGDhE 3aTeM paape-
3al0TC Ha HHAWBHAyaJbHole ofpasunl. ®opma u pasmeps o6pasna
yKa3aHel Ha pHC. 5.
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120 _, Cmansnas

o apmamypa 93:5  Pyc. 3. OGpasen, Aasi HCHBITA-
i = _, HHSl KIEEBbIX COeJMHEHHE npe-
:4 BECHHH CO CTajbi0 Ha CHBHT
S IPH PAacTAMKEHHH
0 [ Kreedou
/ wob
' Kneesou — -
f’
=
/

“

Puc. 5. O6pasen xnst Hcmol-

TaHUsl KJEeBLIX COeAVHeHu#

acOecToneMeHTa M CTEKJO-

IJIaCTUKOB Ha CABUT TpH
CIKATHH

Puc. 4. Obpazen Ajga HCmbl-

TaHus KJeeBhIX COENHMHEHHH

MeTaJJIOB Ha  COBMI 1P
CRATHA

Puc. 6. OGpazen past Puc. 7. O6pasen and
HCHLITAHHS  KJEeBBhIX UCOBITAHHS  KJGEBBIX CO-
COCIMHEHUA  npeBecH- e[lMHeHUA JIMCTOBLIX Ma-
HBl Ha CIOBHT IIpH TEPHAJOB €  JPEBECHO-

CXATHII BOJNIOKHHCTOR IUTWTOR nia

CABHUT TpH CHATHU

Puc. 8. OGpaseu naas ucnwita-
HHUSl KJEeBLIX COCNWHEHMH Jiu-
CTOBBIX MAaTepHaJOB ¢ NeHOMIa-
¢TaM¥ Ha CABHP TIPH CXKaTHH ]




CoeauHeHust APEBECHHE], B TOM YHCAe MOAM(HIUPOBAHHOM, MCIBITHI-
BAlOTCA HA CHABMT NpH cxamiu (CkajawiBaHMu) cormacuo [OCT [5].
Dopva u pasMepht 06pasna ykasaHH Ha pHC. 6.

OGpasusl H3rOTOBAAIOTCA H3 3arOTOBOK DA3JHYHHIX TOJIUIHH, KOTO-
phbie 3aTeM paspes3aloTess Ha MHAMBHAYAAbHHE 06pasisl.

O6pasupl coeMHEHHA IPEBECHOBOJCKHHCTHIX IVIHT € acOecToLeMeH-
TOM, AMOMIHNEM H APYTHMH JIMCTOBHIMHM MaTepHalaMyd MMeloT mpoduib

a) d= 15200 17 10
.
I \ IV/ L » ]
d=12:t 002
I 120 | 120 ]
)

Kneesoy woe

Puc. 9. O6pasupl AjA HCHHTaHHA KIeeBhIX
coeVHEHUA MeTas/yla HA CHABHT OPH Kpy-
YeHUHN

a — o6paseny M3 [POTOYEHHHX CTepxkued; 6 —
o6pasel;, U3 CKJSEHHHIX KOJen

raspa (puc. 7). Ilna oGecrmeueHHMss yCTOHUMBOCTH 006pasibl 3anpeecushl-
BawTCH TMOnapHo,

dopma u pasMmepnl 06pa3uoB coeluHeHul U3 acOecToleMeHTa, aJioMa-
HUS, CTEK/IOIVIZCTHKOB W TOMy NOJOOGHBIX MATepKasJoB C NEHOMJAcTaMy
nosnimenHolt npounoctn (IIC-1 u TIXB-1) npemcrasiesst Ha puc. 8.

B) CnBur npu kpydenun. OO6pasupl /s 3THX UCOLITAHHE OTVIMYa-

I0Tc HaufoJee DABHOMEDHBIM pacnpejeeHHeM HaNpsykeHds N0 ILIO-
Waay CKAeHBanHus., VICKMIO4aeTCsl BAMSAHME HODMaJbHBLIX (OTPLIBAIOIHX)
HATIPAMEHUR, B KJIEEBOM LIBE BO3HHKAIOT TONBKO KacaTeabHble Hanps-
KEHUS,
[lpn wcnblTaHusx Ha CABAr TPH  KPYYEHHH CKJIEEHHHX BCTHK O06-
pasuos TpyGuartofi GOPMH (IpH YCJAOBHM JOCTATOTHO GoJbluloro aHa-
MeTpa TPYOGH IO CPaBHEHHIO ¢ TOJUIVMHON ee CTEHOK) HEPaBHOMEDHOCTH
pacnpelesenus KacaTeNbHEIX HAUPFAKEHHA CBOAUTCA K MUHUMyMY.
ST1OT BHIL MCHUETanWM AaeT HambOJee TOUHYIO WHOPMAMMIO O TPOU-
HOCTHM CKJEHBAHMUS ODH CIBUre€ M Yalle BCero NpPHEMeHseTcs AN COeRH-
HEHHH MeTaJNoB.

IMpumensiiorcs xpa tuna o6pasunos, Ilepswmit Tam (puc. 9, @) npex-
craBaseT coGoft IBa CKJAGEHHHX BCTHIK BRICBEDJNEHHHIX (TOJNI(MHA CTe-
HOK 2 MM) METaJAWYecKuX CTepXHs muamerpoM 16 #m, a Bropoft THn
(puc. 9,6) — fBa CKACCHHHX METAJVIMYECKMX KOJbHa TOMIuHON § Mma.

OGecneueHHe COOCHOCTH, N2BJEHUS M T. J. NPH CKJEHBaHUH 00pas-
LIOB OCYIECTBJSIETCS B CIEUMAJBHLIX KOHAYKTOPAX.

ToauuHa KJAEEBOro liBa AJs "BCEX THIOS 006pasuos, B 3aBUCHMOCTH
OT MapOK KJEeB, CTeNEHH UX HANOJHEHWS W TEXHOJOIMH CKJISHBaHHUA,
MoxeT Konebatbes ot 50 po 250 mx.

r) PapnomepHwii orpsi. lcnnitanusi nHa paBHOMepHHfT OTpHIB Xa-
pPaKTepH3YIoTCs KpaeBuM 3(idexToM, KOTOpHII HCKarmaeT pPes3yabTaThl
HenuTaHuA. BaHAHWe Kraesoro 3(deKTa CHMXKACTCR NpA YBEJIHUCHHN

22



4047

auaMerpa ob6pasuna. O6pasupl KieeBLIX COCAMHEHHHE METaNJI0B AJs HCIHL-
TaHH# Ha paBHoMepHmk orphie me FOCT [6] wmmeoT wumumApHue-
cKkylo dopmy (puc. 10).

Jlns monpiTanuii wieeBHlX coeJuHeHMf acOecToleMeHTa, nNeHOIIA-
CTOB M APYTHX MaT€PHajIOB Ha PaBHOMEDHHH OTPHIB NpHUMEHAIOTCA 00-
pasubl M3 HACCACAYEMBHIX MATEPHANOB, CKAGEHHHIX MO miactd. CkieenHas
3arOTOBKA 33TEM IPUK/IEHBAeTCd SHOKCHTHBIM KieeM K CTaJbHRIM Cy-
XapaM JJs KpelJeHHss B 3axXsaTax
UCOHITATEABHEX MAallMH C TIOMOIIBIO |
CTeNUaJbHOTO TIPHCIOCOGIEHHS. r | l
®opma u pasmepH obpaslla ¢ cyxa- ol
pPAMH ykasaue! Ha puc. 11, I ﬂfucé’

e) HepaBuomepHbik orpuiB. OG- // ’
pasubl A/ ONpeleNeHus NpOYHOCTH ]

CK/JEHBAHNS NPH HEPaBHOMEDHOM 025407 tes,
OTpHIBE (pa3jgupe, DACCHAUBAHHYE) &y - )
aJIIOMMHHS, AMIOMHAHS C NeHomaa- S &

CTOM W JDYTHMH NCPHCTHMH Mare- &~ ™~
pHajlamM# NpeRCTaBJeHb Ha pHC.

12, a, 6. OGpa3us MOTYT CKJAECHBATH- 940205

cd C 3apaHee OTOrHYTHIMA KOHILAMH.

[Toprekn n mpunuBe Kjaes ¢ To-  Puc. 10. Cranjaaptuuii o6pasen
CKOCTH, NOJAJeXalel OTPHBY, Cle-  AJd HCOLITAHHS  KJIEEBWX CO-
Lyer TIaTeNbHO yAaasTh. IIpm oT-  efuHeHMA MeTa 0B Ha pPaBHO-
rufe KOHIOB MNOCJ]e CKJICHBaHUS He- MEpHBIfI OTPHIB
00X0JUMO CJAENHTD, YTOGL He Hapy-

IWICH KJAEeBOH IWIOB. Yrod Memxny

gggrﬂyrbmn XOHILAMHA M CKJeeHHO# 4acTbi0 00pasna JOJXKEH COCTAaBJATH

Harorosaerne 06pasuoB Aad ORPeREIEHHA NPOYHOCTH CKACHBaHH:A
NPOU3BOJUTCA B COOTBETCTBUH ¢ KYKa3aHMAMU IO CK/JASMBAHHUIO CTPOHU-
TENBHBHIX KOHCTPYKIHf ¢ NpuUMeHeHWeM NiacTMace, alIOMHHMs u acle-
croueMenta» [7] WM APYTMMH HHCTPYKTHMBHBLIMH MAaTEpuanaMM 10 NpH-
MEHEHHIO PA3NUIHHIX K/eeB.

2. MpoBepenue ncnumTaHuii M NOJCYET Pe3yanTaToB. KpaTKoBpeMeH-
HHI€ HCHHTaHUA KJEEBHX COSJMHEHHMA IPOBOXATCS C NOCTOSHHOHA CKO-
POCTbIO HATPYIKEHHs AJS KJEeBHX (COSNUHEHHA MerannoB 10—20 sm/mun
(DOCT 14759—69, 14760—69); mas ApeBecunbl — 400100 xec/mun
(FOCT 16613—70). Ha xaxnuiil BapuaHT cKICAKH CJAELYET HCNBITHBATDH
HE MeHee IATH 06pasuoB.

IMocne ncnbiTaHyus paspymedHbe 06pasihl OCMATPUBAIOT A Olpe-
IeJeHNs KauecTBa CKJEHBAHHS ¥ XapaxkTe[a DPaspyLIEHHH: MO IJIOCKOCTH
CKJIEHBAHUA, NO KJEI M N0 CKIeWBaeMOMy Marepmany. Ouenka xapax-
Tepa (KOre3sWOHHOrO, aXre3MOHHOTO M CMELIaHHONO) paspymeHHs NPOH3-
BOAHTCH BH3YAJAbHO C TOWHOCTRIO A0 10%.

Ilpr  onpeneneHum XapaxTepa paspylleHHs CJEAYeT OCMAaTpHBATh
obe wacTu UCHHITaHHOTO 00pasna.

Tlpenen npounocty xjeepnix COSAWHEHMA B 3aBMCHMOCTM OT BHZa
HaNpPAXKEHHON0 COCTOAHUSA OupejesieTcs caeAyIoMmUM 00pasoM.
a) Casur mpH pacTsMEHHY, CHATHHM, PABHOMEPHHIH OTPHB B
Kecfem?

P, P,

ea="F } Cor=TF ° ™
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rie Py — MaxcAMa/dbHas Harpyska, Kel;
F — nnomaap cxjaeuBauys, cm.
6) Casur npu KpyueHuw, Kec/cm?

16D M,
"« = Tm (DE—d) ®)

rae My — MaxcHMaTbHBIA KPYTAINUA MOMEHT, K2C-CM;
D, d — napyxubiii u BHYTpeHHU AHAMETDH KOJBLA, CM.
B) HepaBHoMmepHEI OTpDHIB (pa3iup, PpaccirauBanue), Kec/cm.

P
pasz
Tpasg = —b— ? (9)

Puc. 11. OO6pasen pax

HCNILITaHHuA KJIEEBHX CO-

eHHEHNH Ha paBHOMEp-

HHIl OTPHIB ¢ NpHKJICEH-
HBIMH CyXapsIMH

1 — KJeeBoOi INOB; 2 — Hc-

crepyeMmelt  Marepuana; 3 —

MeTaJJaMuecKue cyxapH, 4—
Hepabounit KJeeBol wIOB
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Puc. 12. OoOpasun gns
HCIOBITAHUSA KJECSBEIX CO-
€/HHEHNH Ha HepaBHO-
MEpHHH OTPHIB
a — ofpasen, AN HCObITARMS
COeMHEHHH JIHCTOBOTO aJlo-
MHHHSL C alJlOMHHHEM; 6 -—
o6pasen, sl HCOMTAHHR CO-
e/lMHEeHHA  JIUCTOBOrO  aJjio-
MUHUSI C IEHOMJACTOM H NO-
PHCTBIMHM MaTepuanaMme; [ —
anioMHHUeBass moaoca O =
=0,0 mum; 2 — neHomJacT;
100 3 — KneeBoli OB

Y

o

Kneesou wos

riae Ppaspg — Harpyska (npu pasampe), &v;

b — mmpuna ofraasua, cu.
IIpu ouneuke NPOYHOCTH KJEEBHIX COEMIMHEHME Ha HEPaBHOMEDPHLIN

OTPLIB ONpeAeNsoTesl ABa 3HaueHus Ppasg: P11 Py,

rie P; — makcumanbpHasi Harpysxa, XapakTepusylollas HauajJbHOe CONpo-
TUBJEHYNE KJeEeBHX COeAMHEHMA pacciauBamuio, H Py — ycra-
HOBUBIIAACA HACPy3Ka, XapakTerM3ymoulas COImpOTHBJEHNE
KJIeeBBHIX COeJHHEHHH B IIpollecce pacC/HanBaHHA Ha ydaCTKe
obpasua pannoit He MeHnee 40 mm. Ilpu mpoBeleHHM uCTIBITA-
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Hufl He0BXOZUMO caeAuTh, YyToOH CKJeeHHAs JacTh 00pasua HaxomuJIach
MoJ CPAMEIM YTVIOM @10 OTHOLIGHHIO K BaXBaTaM HONHITATeNbHOR Ma-
110292058

r) Moayas capura xieeBbix coefuHeHmid. Monyas cABHTa KJeeBBHIX
coemvmenuit (Gx) onpenensercs Ha o00pasuax COENVHEHHE MeTaslJIOB
475 HONEITAHMH Ha KpyueHHe (cM. puc. 5,a,6) c HOMOIIbIO CHENHalb-
HOTO NPHCNOCOOJEHHs, KOTOPOE Ipeacrasiser cobo ycTaHaBIMBaeMble
Ha ofpagen pasbeMuble JAMCKH CO CKOUICHHOR XJMHOBHAHON IOBEpX-
HOCTBIO B LEHTPAJBHOH UACTH, UTO NO3BOJAET 3HAUUTENbHO YMEHLIUWTH
6a3y u3Mepenus.

[o HapyXHOMY XOBTYpPY AMCKOB HMeeTCH yraydjeHue Aas IpOBO-
JIOKM, KoTOpas mnepegaer xedpopmauuu Ha ampormGoMepn. IlomoGuoe
ONKCaHHe METONUKY onpepencHusi Gy M OUEBKH TOYHOCTH W3JA0MKEHO B
paGote [8].

OxcnepuMenTanbHue sHauenus Gy (xec/cm?) onpefensiorcd [0 JH-
arpaMMaM CJBHra ¥ DaCCUHTLIBAIOTCA 10 (HhopMyJe

32ML,

W= ane, o

rae M — npuIoKeHHBH KpyTAIIuil MOMEeHT, K2C-CM;
Ly — ToNmuHa KJIeeBOro 1IBa, CM;
de — muaMeTp CTEPIKHA, CM;
Qg — YTI0BBE JehopMalyy, NMOJyueHHHE 110 JIOKA3aHHAM NpPOruéo-
MepoB (panuaiu);
D v d-— HapysHHA ¥ BHYTPEHHUN JMaMeTPHl KOJMBIA, CM.

II. Onpepenenue AJNTENbHON NPOYHOCTH KIEEBbIX
COeAHHEHHU

Jaurenppasi TPOUHOCTH XJIEEBHIX COEJHHEHHH omnpejenderca TpH
PAa3HEIX BHMJAX HANpPSKEHHOro cocTOogHus. DopMa m pasMepn 06pasmoB
A ONpEeneIeHNA IL.H'HTEJII:‘HOﬁ NPpOYHOCTH B OCHOBHOM HpHHHMan’I"CH
TaKUMH X, KaX ¥ Mg KPATKOBPEMeHHBIX Hcnbitammit (cM. pue. 2—I12).
Hcnerrauusa npoBOAATCA Ha YCTaHOBKAX, ONMCAHHHX Huxe, obecneydBa-
IOMYX JNJIUTENBHOE TPUIOKEHHE NOCTOSTHHON CTaTHUECKOH HArpysku.

Oupeneneane CHOCOGHOCTH KJCEeBBIX (COSXUHEHHA  CONPOTHBIATHCA
LTATEJILHOMY AEMCTBHIO IOCTOSIHHHIX M NEePEeMEHHLIX Harpy3ok SBJAfeTcs
HEOThEMJIEMOH YacCThI0 KOMILIEKCHBEIX HCHEITAHMA XJjeep I/ CTPOUTEJb-
HBIX KOHCTPYKUIHEA. DTO BHTEKaer W3 TOTO, YTO NPOYHOCTb TBEPAHIX TeJ,
8 TOM YHCJAE NOJHMEPOB, MMEET BPEMEHHYIO IPHPONY, a CTPOHTENbHEE
KOHCTPYKIIHY, KaK NPABUJO, SKONAYATHPYIOTCH NOJA AMUTEABHO IPHJIO-
XeHHo# Harpysko#. EcrtecrseHuo, uto, NOZOOHO ONLeNeJEHHI0 KPATKO-
BpeMeHHo#i NpPOYHOCTH, OSTH HCHBITAHMA JNOMMKHBI YUHWTHIBATH JAeHCTBHE
TEMIIEPATYPHO-BJIAXKHOCTHEIX (hakTOPOB.

B Hacrosmee BpeMs CYMIECTBYIOT PasjJHUHEIE METOXbl ONpejeseHus
JIUTENLHOR JIPOUHOCTH, UACTO HOCAN(ME cHelmdpUuecKuit XxapakTep M He-
NPUTrOJHbIE IS ONPENeJNeHud NPOYHOCTH KJMEEBBIX COEIMHEHHE CTpOU-
TeNBHBIX MaTepuasoB.

B HacrosIleM pasaese M3jaralorcs OGOOUIEHHBIE METOAB!  JJINTE b~
HBIX CTATUYECKHX ¥ AWHAMAYECKHX HCIBITAHMH KJIEEBHX COGAMHEHMHA 1A
HCC/e/IOBAHAS KJIEeBhIX COSIAMHEHHH CTPOUTENBHEIX KOHCTPYKuuA. ITpuBo-
AATCH 'DEKOMEHJAUMH IO IPHMEHEHWI0 PA3/IUYHBIX MCHOHITATENBHBIX VC-
TAHOBOK JAA AMHTEJGHBIX HCILITAHAA ¥ JaeTcd HX ONUCAHHe,
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Binanue Ha KieeBhle cOefAMHEHUS AJINTENLHOH HATDY3KM MOXHO Ompe-
NeJUTh JABYMS METOJaM¥: HENOCDENCTBEHHEIM OTpeXeJeHAeM 3aBHCH-
MOCTH BPeMeHM A0 pa3pylIeHHs II0J MOCTOSHHOH HArpys3Kod OT ee BeaH-
UUHBl M ODPeAe]eHHEM H3MEHeHHS KPaTKOBDeMEHHOH NIPOYHOCTH Iocie
peHCTBYS [OCTOSHHOA HATPY3KH B TeyeHHe pasjnuHoro BpeMeHH. [lepmmift
METOX SBJSCTCS OCHOBHLIM, a BTOPOH — JIOTIOMHHTEIBHEM.

a) o ocnosmoMy Merony o6pasibl yCcTaHABIHBAIOTCS IOK Pasnuy-
HEIMH HaNpsKeHmaMu (Harpy3kaMH), CBS3aHHBIMM € BeJHUMHOR KDPAaTKO-
BpeMeHHOf mpounocTH (T WIM Co). B 3aBHcEMOCTE OT THOA Kiaed H Kie-
€BOTO COENVHEHNA M 3afa9y HCCICNOBAHAA 3HAYEHWS HaNpPSIKEHHHA, npu
KOTOPHX 06pasnkl HaXOXATCH TOX IJATENBHOA HaTDY3KOH, MPHHEMAKOTCH
B npefenax: T(o) =08-09 Td(0o), TprueM [ SJAACTAYHBIX KJIEEB 3TH
3HaYeHns MeHblne, a I XKeCTKUX KJIeeB Gonplue.

Ha xamaufi ypoBemb HarpySkH CTaBHTCsS He MeHee NIiTH 06pasnoB
U (DEKCUDYETCS BPEMS MO Pa3PYIIEHHs KaXKMOro M3 Hux. IIpoxomKHTeNB-
HOCTB HCNLITaHWA OOYCJAOBJEHA THNOM Kies, BHIOM KJEEBOro Coenu-
HeHUS W, KAK NDAaBHUNO, NPOM3BORWTCE Ha Gaze He memee 107—10% cex
(120 cyrox m Gonee). HnurenpHasi crarHyeckas NLOYHOCTE B HACTOA-
WEM caydae ONpefensercd IO YPOBHIO Harpyskw, TOj KoTopoii o6pas-
LU He paspyllamTcs B TeueHHe yxasamHoro Bpemenw. Ilo aTofi Besuun-
He NJIUTENBHOR CTAaTUMECKOX TNPOYHOCTH oupefeaserca xoaddunuent
IJUTENBHON NPOYHOCTH Rpa Ka< OTHOLIEHME NJINMTENBLHON NPOYHOCTH X
KPATKOBDEMEHHOM.

PesysnbTaTsl HMCNBITAHUE KJIEEBHIX COSAMHEHHA Ha JOJrOBEIHOCTDb
PEKOMeHAyeTcss rpauuecky BHIpaXKaTb B TONYAOTapupMHUECKHX KOOp-
aunatax (t/to— lgt) mam (ofoe—Ig f) nAa KaeeB, HAaXOAAUWMXCA B
CTeKJ006ra3HoM COCTOSIHME, M B JOrapmhMHIecKUX  KOOpAMHATAX
(g t/vo—lg £) wmn (lg of/o—lg f) Aas KneeB, HAXONAMMXCHE B BHCO-
KOSJaCTUIeCKOM COCTOSHUH.

©6) Tlo pomonuurenpHOMY MeTony OOpasHHE TakKe CTaBATCA MIOX,
NOCTOSHHYIO HAarpysKy PasiuuHOR MHTEHCHBHOCTH, KOTOPas BHOHpaeTcH
TakM 0Gpa3oM, utoOH 33 BpeMst HeHCTBHUS NOCTOSTHHON HATPY3KH Da3s-
pymenuna o6paslos He NPOUCXONAMAO. Yepes pasHbe CPOKA IefCTBUS MO-
croauHod Harpysxm (nanpmmep, 7, 15, 80, 50 u 1. 1. cyTOK) OGpAasIH
pa3rpyxaioTcs, H ONMpelenseTcss UX KPATKOBPEMEHHAas MPOYHOCTb TWPH {10-
CTOSHHOR CKODOCTM DOCTa HATPY3KM IO MeTOAaM, HM3JOXKEHHHIM BHIIIE,
Bosee npepmouTnTeseH, HO TEXHUUECKH CJA0XKeH cnocof <ROpHBA», IO
KOTOPOMY PaapymeHue ofpasua Ges ero npefBapuTesbHOH pasrpysku
TpY TIOCTOSIHHOH CKODOCTM DOCTa HArDY3KM TNDOMCXOAUT B YCTAHOBKE
TSl AJTMTENBHBIX ACTIRITAHUHA.

Habmonaemoe H3MeHeHHe KPAaTKOBPEMEGHHOR NPOYHOCTH 1O CpaB-
HEHHIO C ee HCXONHEIM 3HAueHMEM NPOHCXOXUT BCIENCTBME TOrO, 4TO
NoJI TOCTOTHHON HArpysKo#l IPOMCXOAMT HakOIJeHHMe moBpexienni. Ox-
HOBPEMEHHO MOTYT IIPOMCXOAHTh pesaKCalWOHHEIE IpPOLECCH, KOTOPhie
TaKXe B TON MM WHOM CTENEeHM OTpaXKaloTcs Ha 3HAUEHWH KPaTKOBpe-
MEHHOR TPOYHOCTH.

CHuxenye KPaTKOBPEMEHHOR TIPOYHOCTH HOc/e JEHCTBHs MOCTOSHHOMN
Harpysku, coorsercrsyomesi 0,3 xo 1o 3a 107—5.107 cex, He mOJKHO
npesrimats 209%.

Ha kaxnyio Touky (ypoBeHb MOCTOSHHOR HATPYSKH M BpeMs ee jed-
CTBHA) pexoMeHpyercss 6path He Meuee 3—5 ofrasuos. Ilockoneky mo
STOMY MeTOAy ODOpasli Noj HOCTOSHHOH HArpy3kOod He NOBOZATCH [0
paspymienns, HCULITaHUs TPeGYIOT MeHbule BpeMend. JAuTearHast ycra-
JIOCTHAT NIPOUHOCTb ONpENeNsieTCs IPH IHKJIHIECKOM HaTpYXeHWH. ,laH-
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Hble TMoJyueHH! npu uacrore 2800 umka0B B | muun MO yPOBHIO HArpy3KH,
noJ, KOTOpo# coeauHenns He paspymatorcs Ha Gasze 107 uuxmios.

Ompefenenne AMATENBHOR MPOUHOCTH KJEEBHX COSJHHEHHH NpH pas-
JHUHHX TEMIepaTypax, BO BJaxHOR cpele M B atMochepe M03BOMSET
HENMOCPeNCTBEHHO IOJAY4aTh NJAMTENbHYIO IIPOYHOCTE KJIEEBHX CoeluHe-
HHf TMPH UX 9KCIVIYaTalluy B PasiMyHbIX YCJAOBHAX.

HenbiTaHud NMPOBOASATCA B COOTBETCTBHM C METORMKOH, ONMHCaHHOM
BHIIE, HA COOTBETCTBYIOIIAX YCTAHOBKAX ¥ mOpHcmocoGienusx. Dbasa
BpeMeHH, NDH KOTOPOM IPOBOZATCH HCHIBITAHAS TOA NOCTOAHHOR Harpys-
Kofi, B JAHHHIX YCJIOBUSX COCTaBjiser me Menee 107—108 cex.

Pesyabrathl  UCHIEITaHKA pexomeu,ugre'rca BEIpaXaTh rpaduuecku B
KOOpAMHATAX: M3MeHeHHe npounocTH (Y%) — BFeMs JefCTBHS NOCTOAH-
HOR Harpysk#, YT0 JaeT HamIAAHYyl0 HHbopManuio o6 H3IMEHEHHY mpod-
HOCTH KJIEeBBIX COeMUHeH! BO BPEMEHH.

I11. Mamunbl 1 000pyROBaHUE AJ9 UCIIBITAHUI

1. Kpatkoapemernbie ucnolTanus

KpaTkoBpeMeHHEE HCUHITAHAA KMEeBRIX COEJHMHEHHR IPOH3BOAAT
Ha HCHOHTATENBHHIX MAIIHHAX, O0ecneuyuBaIOLINX H3MEpeHHe H OTCUeT
HAMPY3KH C TOYHOCTBIO JI0 1% OT ee HOMHHAJLHOf BENUYMHBL

TTonoxenne o6Gpasma B 3aXKHUMax MaNIMHBL JOJIKHO OOecneuuBaTh
COBHAJEHNE INPOJOJBLHON ocH HcIBTyeMoro ofpasuna ¢ HanpabBJeHHEM
NpUIaraeMoro yCHWJIHs ¥ HampaBJeHWeM [BHIKeHHs HOABHXKHOIO 3aXMUMa.

B xkauecrTBe HawGoJee yNOTPeOHTENLHHX THIOB MCTIRITATENbHBIX Ma-
IIMH AJ8 KPAaTKOBPEMEHHHX HCIBITAHMA KJEEBHIX COSJMHEHHHA IpHAMEHS-
I0TCA MAUIMHE JJI MCIBITAHME Ha DACcCTSIKEHHE ¢ MaKCHMAaJBHBLIM IIpe-
AeldoM waMepeHus Harpyskm 250 m 500 xec, yuuBepcaJbHbIe TpecCH ¢
IuanasoHoM uaMmepenus or 5 g0 10 7 ¥ MamMHHN 4id HCHHTaHME Ha
KDyUeHHe C AMana3oHOM H3MepeHus Harpysku or 0,5 mo 6 u or 50 mo
600 xec.m.

a) Cpsur npu pacTaxeHHH. YCTaHOBKa 06pasioB B 3aKHMax HC-
NILITaTeIbHOA MAUIMHEL HPOM3BOAUTCA JABYMS CNOCOOaMMU:

1) Ha xamnmnifi o0pasen HAHOCAT IIONEPEYHBIE METKH Ha PacCTOSHUH
50 mm ppyr or gpyra, pacnosOXXeHHble CUMMETPHYHO OTHOCHTENBHO Ha-
XJECTKHY, JIO METKaM YCTAHABJIMBAIOT 3aJKHUMAI HCIBITATEAbHOM MAIUWHBI;

2) na xaxjaoM o06pasne CBepJaAT [ABa CUMMETDHUHEIX OTBEPCTHS AH-
amerpoM 8—10 Mm, HaxoAAIMXCA Ha paccTosHum 15—20 mm ot  Kpo-
Mok obpaana (puc. 13). YcraHoBka 0Gpasnos B 3a:KHMBl HCIBITATENb-
HOH# MAalIHHB! TPOU3BOIMTCH € IOMONIBIO CHEUHANLHEIX HpHCNOCcoOJacHH,
KOTOPEIE NTOKa3aHbB! Ha Puc. 14.

6) Capur npn cxarmu. OGpasipl HCIHTHIBAIOT ¢ MOMOLIBIO CIEIH-
aJbHOTO NPHCHOCOOJACHHS, CXeMa KOTOPOro TpuBeXexHa Ha puc. 16,
[MepeMeniennemM noABMKHON ONOPH 0GECHEUMBAIOT IPUIEraHVE ONOPHEIX
rpadefi oGpasia K COOTBETCTBYIOLUM TOBEPXHOCTSM IpHcNOcoG/eHus.
He nonycxaercs 3axumath ONOpPhl u ofpasen NpPHIKUMHEIM BHHTOM.
Ofpasen, HarpyxaiooT uepe3 HaXXKMMHYIO IDH3MYy C LIapOBOH ONMOPORL.

B) Capur npu kpyuenun. IIja ucueITaBust 0GpasioB MEPBOTO THNA
(cM. puc. 9,) MPUMEHAIOTCA CHEUHANLHHE 3aXBAThl, B KOTODHX KPEIATCS
TOPIH 00pasina ¢ IOMOIbI0 CKONIEHHHIX NIWJIHHIPUYECKHX IINOHOK
(naxnagox). Kpennenne ofpasnos mpexcrasiaeHo Ha puc. 15,a.

O6rasust Broporo tena (cM. puc. 9,6) HCIBITHIBAIOT CAEXYIOWMUM 06-
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Pa30M: K CKJICCHHBIM 3arOTOBKaM IIPHKJIEHBAIOT MeTasJIHYecKHe CYXapH,
HMEIOI[He TAaKOH e JAHAaMeTp, Kak M 3aroToBkH. Topuwl cyxapeii umeloT
ceueHue KkBajapar 45X456. C TIOMOWBIO BTHX KBaJPATHHIX TOPUOB 06-
pasibl KpemsTcd B 3aXBaTaX MAaIUMHBL A8 KpyueHud. CxeMa KpemieHus

o0pasiioB npexcraBiaeHa Ha pHuc. 16,6.

2‘2 40 i” a-a
v E o ——
20 47 | B
18, =
Puc. 13. Cxema caepie- _
HUS CTaHAapTHOro ob6pas-
Da Aas  UCIRITaHusg Ha Ly L
CABUT TNpPH PaCTAXKEHHH
T i1
O

ey

-

Puc. 14. IlpucnocoGiaenne

AT WcnbITaHHs o0pas-

OB Ha CABUT IIPH pac-
TSKEHHU

Puc. 15, IlpucnocoGaenne AMsi MCHETaHHA 06pasnoB Ha COBUD
npH cxKaTHy

1 — xopuyc; 2 — OpyxHHA; J — NOABHUXHAA WJAaHKa, 4 — POJHKN; & —
HaKIMHasi IpH3Ma ¢ LIapoBOil  omopofl; 6 — o6pasel; 7 — NOABHKHAR
onopa; 8 — NPIKHMHOR BHNT

23

1
T
: ! 3
L 8
/
= i jp___,,____ N
\ / . .
7 I
\_ il K T T —— ]
r
N B
“32 90




r. PaBHOMepHbI 0TPLIB. TIOATOTOBISHHE] JIIsT MONBITAHUA Ha PABHO-
MepHBIfl OTPHIB KJEEBHIX COCHMHEHHH MeTamioB ofpa3ell yCTaHaBIWBAlOT
B YKPEIUIeHHOe Ha MalunHe npucnocobienye.

O6pazen, yCTAHABMMBACTCH B CHELUAJIbHLIE CHMMETPHUHBLIE, HME0-
IIKE BHJ CKOBH NIPUCHOCOGIEHMS, KOTODHiEe KPemATcs Ha 3axBarax HC-
NLITATENbHOR MALIMHEL ¢ NOMOUIBIO IMAPHUPHEIX MOABECOK. McnblTanus
nposopar coraacko I'OCT [6].
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Pue. 16. TlpuomocoGaenue Ana XCUMTanusg o8pasunoB Ha CABMT mPH
KPYyUeHHH

Q— Ja8 cTepKHeoOpasHnlx 00pasmoB;, 6 — AJsi KoJableoGpasHex o6Gpasnos,
! — ofpasen; 2 — coenuaJpHBifi IMEPEeXOJHHK; J — NUIMHAPHYECKAad CKOMISH-
Hasl Haknajaka; 4 — obpasell; 5 — uCCAeAYeMBII KJeeBol mOB; 6 — HepaGouue

KNeeBhle WBRl, 7 — METaMJufiecKue cyxapH; 8 — 3axXBaTH
Hcnoitanps Ha paBHOMEPHHN OTPHIB KJEEBHX COEAMHEHHMH aclecTo-
LeMenTd, MeHOIJIacTa W APYrMX MAaTepHaNoB HPOH3BOJAT CACAVIOMINM
0Gpa3oM: 3arOTOBKH H3 HCCJELYEMBIX MATERHaN0B NPHUKJCHBAIOT K Me-
TaJVIAYeCKAM CyXapsiM, y KOTODHX MMEIOTCH CHeUHalbHble OTBEpCTHs
JJIS KpeIleHHst B 3aXBaTax HCHBITATEJNbHEX MaixH, CxeMa KpenneHus
o0pasIoB NpH HCHLITAHHK aHAJOTHAHA TMPEACTABACHHOR Ha pue, 14,
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n) Hepasnomepunii orpbiB. Maiidua A/ HCNBITAHHS KJi€eBBIX CO-
elUHeHH!l Ha HEpaBHOMEDHHI OTPHIB JOJKHA oOecneydBaTh OTC/IAHBA-
Hue oGpasnos nof yriaom 90°. st 3T0T0, KaK H3JMO0KEHO BbIlIE, YTOM OT-
rufa MexXJAYy OTOTHYTHIMH KOHIAMH M CKJEeHHOM uacThlo ofpasna god-
®eH coctaBasTh 90°, a IEHTPOBKA 3aXBaTOB AOJXKHA OCYILECTBJIATHCA
CTPOTO BEPTHKAJBHO.

2. Haureasrole cTarudeckue ucnolTanus

Vicnbitanns K/eeBHX COGNHHEHHE IIOX MOCTOSIHHON HArpyskofl Ipo-
H3BOJAT NYTEM HENOCPEACTBEHHOTO NPHJIOKEHHS HArpysKH HIM Ha che-
UxaNbHO CKOHCTPYHPOBAHHHEIX ycTaHOBKax. HemocpeJAcTBeHHOE HPUIOKe-
HHE HAarpyskH BO3MOXHO JJi ONpEeNeNeHHS BPEMEHH JO pa3pylIeHHs
OTHOCHTEJbHO Ma/JIOIMPOUHEIX KJEeBHIX COeJIUHEHME HIH NI ONpefencHHUs
CHHKEHHS KPATKOBPEMEHHOH NPOYHOCTH IIOCHEe AEHCTBHS OTHOCHTEJLHO
HeGOoMBIIOR NOCTOSHHOR HarpyskH.

Ja onpejenenns AJHTENbHO# NPOYHOCTH N0 BPEMEHH [0 paspy-
IIeHHS] NPeUMYIIECTBEHHO NPHUMEHSIOTCH CHeldalbHhe YCTaHOBKH.

B 3aBucHMOCTM OT HCHOJB3OBAHHHX NPHCNOCOGJICHH HA YCTaHOB-
Kax mo cxemaM pHcC. 17,0—0 MOIYyT NPOM3BOZHTHCA HCHHLITAHHS KJIEEBHIX
COCXMHEHMH Ha CABMI NPH DacTAMXEHHH MJIH CXKATHH, a Takxe Ha pas-
HOMepHHEIA M HepaBHOMepHLIA oTpuB. Ha ycranoske puc. 17, 2 nposoasit-
cfl NCTLITAHUA Ha CABHT NPH KPYUSHHH.

a) Powancusie ycranoskw (puc. 17, a) ¢ MaKCHMaJbHBIM Nepefa-
TOUHHIM uucaoM 12—I18 u ¢ npepensuHoft marpyskoit 500—600 xac. ITor-
PeIIHOCTh B HM3MEPEHUH BeJMUMHBI HArpysku He mpeBmuaer 5%. Han-
HEIE YCTaHOBKM Hanbojee PanMOHAJBLHO HCTONL30BATH A8  IJIATEAbHHIX
HCNEITaHMUI KNeeBbIX COSNMHEHHH Ha CIBHT NIPH CHKATHH.

Prmaxsee ycranoBxkH obecmeduBalOT OOJBIIYIO 2KeCTKOCTh BO BCEX
y3/lax YCTAaHOBOK, 4TO rapaHTHPYeT IOCTOSHHYIO Harpysky Ha ofpa-
3erl, Beuny Toro, uro omopHas gacThb, Ha KOTOpOH YCTaHOBJeH o0pasel,
MOABHXKHA, a pHMUAr AOCTATOUHO BEJHK, IIOJOOHEIA THI YCTZHOBOK JIO3-
BOJAET DEryJlHpOBATh BEJHYMHY HArpPysKM B LIMPOKOM JXmanasoHe (OT
40 nmo 600 xec). St1o obecuneunBaer 2(hGEKTUBHOCTL NDUMEHEHHS DH-
YaXHBIX YCTaHOBOK JJS HCCIEHOBAHMIA KJIESBHIX COSMMHEHHH Das3MMuHBIX
MaTepHaJoB Ha UIHPOKOM raMme CHHTETHYeCKHX KieeB. K wuucay Hego-
CTaTKOB YCTAaHOBOK IONOOHOTO THNAZ CJACLYET OTHECTH HX CPaBHUTEJBHO
Goabmokt Bec (18—20 x2c), uTo OrpaHMUMBAET BOSMOMKHOCTb IPHMEHE-
HUSL DBIYaXKHBIX YCTAHOBOK JUIA KCCJELOBAHUSI KJEEBHIX COeNHHEHHIl B
yCIOBHAX JHEHCTBHUS TEeMIEPaTY['hl M BJAXKHOCTH B KaMmepax. B JjaGopa-
TOPHBIX YCJIOBHAX SBJSIETCA PalMOHAJIBHBIM PACNoaraTh PhidaHble yCTa-
HOBKH Ha cTeJaxax. JTO JlaeT BO3MOXKHOCTh PasMECTHTb GOJbIICE KO-
JAMYECTBO YCTAHOBOK Ha OrpaHMYEHHOH INIOM[aJH TIOMEIUEHMs, OTBEJIEH-
HOTO JJTS MCIBITAHHA.

6) Ilpyscunno-posascrole ycranosky (puc. 17,6) c npenenom Ha-
rpyxenns o 500 xzc m TowHocTRIO +5 Kec. WX npeuMyinecTBeHHO
NPUMEHSIIOT VIS HCCAefOBaHMs KJEeBLIX COEXMHEHUE Ha CABHI NpU pac-
TAXKEHEN.

IpyKHHHO-PEMAKHKE YCTAHOBKM O0G/2A10T CYIIECTBEHHBIM HpEH-
MYIIECTBOM MO CPAaBHEHHIO C JDYIHMM DPHIYAXKHBIMH YCTZHOBKAMH: OHH
OueHb KOMMNAKTHB, HMMEIOT Mankle Tadapurhl ¥ HEe3HAUMTENbHHIH  Bec,
YTO COBMeENIAaeTcd € JOCTATOYHOH IKECTKOCThIO CHCTEME! H TOUYHOCTBIO
Harpyxenus. Beaencrsse Mannix raGaruTOB IPYXMHHO-DBIU2KHHE yCTa-
HOBKH BecbMa (P(EKTHBHH AJ9 IAJUTCJIBHHIX HCHBEITAHH#A KJICEBBIX COEIH-
HeHull Npu BO3NEACTBHE TEMIeLaTyPH ¥ BJAXKHOCTH B OCOOBIX KaMepax.
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Puc. 17. CxeMbl yCTAaHOBOK A5l AJMHTEJIbHEIX HCIEITAHHA KJICEBHIX
coelMHeH R

Q — prluakHag YCTAHOBKa C NPUCHOCOGNCHMEM JIAS HCOHTAHUE KJIeeBhIX CO-
eAHHeHHH Ha CHABHL NpH CKaTdy; 6 — NPYKUHRO-phIYa)KHasg VCTAHOBKa C
upucnocoblieHneM MM HCOBITAHHS KJAEeBRIX COSJAMHEHMH Ha CHOBUI OPH pac-
TSIXREHHY;, B8 — PHIYAXXHO-AHCKOBas YCTAHOBKa € nOpHcOOCOGieRWeM JJIST HMCINGI-
TAgHSA KJICeBHIX COeAMHeHRt HA CIABUC NnpH pacTaXeHdUM; & — YCTaHOBKa JJd
HCTEITAHHSA KJIGeBRIX COefMHEHHE Ha CABHUI NDH KPYUEHHH; § — YCTAHOBKA AAA
COPENENCHHA BAHAHNA NOCTOAHHOf Harpysxu Ha KPATKOBPEMEHRYIO HPOYHOCTb
KNeeBRIX CcOejAMHeHu#; I — puwar; 2— mmapHHpP; J — cTOHKa; 4 — CcTaHWHa;
5 ~— noABHxHas onopa; 6 — oGpasen; 7 — Harpyska; &8 — pmi¥ar; 9-— Kagalo-
utpitcs wapHUp; 10 — npyxuHa; /! — Harpyxaloulee YcTpoficTBo; 12— pama;
13 — aHCKH &g pepenagd Harpyakd; J4 — cranbHasg TATa; 16 — MOJABHMKEHOR
aaxBarT; I6 — ODOAUIMNHAEK; /7 — OHMCK AJA Neperadd  KPyTqllero MOMeHTa;
18 —8 -o6pa3HBle KPIOKHU

31



K udeny HENOCTATKOB IPYMHHHO-PHYAKHBIX YCTAHOBOK CJAefyel
OTHECTH YNPYIYIO pelakcaluio NPYKUHE,, BCJAGICTBHME Uero MOXKET CHHU-
XKaTeCsl Hampsxenwe B ofpasue. ONHAKO JJMTENIbHAs NPOBEpKA MOKasa-
N3, 4YTO B PEKOMEHIOBAHHKWIX YCTAHOBKaX CHHXKEHWE HanpsiKeHHdA He-
Besko (3—5%). Hauauune MHAMKATOPa MO3BOJSET JEIKO KOHTPOJUDO-
BaTh 3a/aHHLI}i YDOBEHb HArDY3KH.

B) Poiuancno-0uckosvie YCTAHOBKW ¢ MAaKCHMAaJbHBIM IPeJeJIOM Ha-

- rpysku 1000 x2c (puc. 17,8). DTH ycraHOBKHM paspaGoTaHH AJjs MCIbI-
TaHWS JUCTOBHIX mnactmacc. OJRHAKO HMX Takxke MOXKHO HCIOJb30BAThH
IS AJATENbHBIX UCTLITAHAMA KIeeBBIX COeNHHEeHnud, ocoGeHHO Thma Ha-
xnectkd. Ilpunnmm paboThl YCTAHOBOK 3aKJIOUaeTci B MHOrOKPaTHOR
CTYyNeH3aTOR Nepenaue yCHJIHS yepes CHCTEMY AMCKOB € IOMOILbIO CTaJjb-
Horo tpoca. Besepcrre Gosblux rafapdTOB YCTAaHOBOK M IDOMO3JKO-
CTH KOHCTPYKUMM OHM MCHOJb3YIOTCAd HCKIIOUHTENBHO ‘B CTAUMOHALHBIX
yenopusix. CaeayeT OTMETHTb CYIMECTBEHHBIl HENOCTAaTOK YCTAHOBOK
JaHHOTO THIA, 3aKJIOYAIOIIHACA B JOBOJLHO GOMBUIOA IIOTEpe YCHIUA
BCJIEICTBAE MHOTOKPATHOrO M3aruéa Tpoca Ha JHCKaXx.

r) Puosascro-0uckogoie YCTAHOBKK € MAKCAMaJBLHBIM — KPYTSAILIUM
MaMeHTOM 6 Kec-# ANA WCTHBITAHMA KJIeeBHX COeIMHEHMA ®#Ha CABUT
npa kpyuemmu (puc. 17,2). TouxHocTh M3Mepenuss BeNHUMHBL HarpyskKH
cocranaser 5%.

YcrasoBka Manora0apuTHA H MMEET OTHOCHTE/ILHO HeDOJBIIOH Bec.
CnucreMa mepegauy HarpyskM npocTa M HajexHa. Ilotepm ycumama Mma-
JAe u cocTasasgior 2—3Y%. BoablimM AOCTOMHCTBOM JaHHOA YCTAHOBKH
SIBASETCH TO, YTO llepefaya YCHIHMA Ha 06pasubl ¢ NMOMOINBLIO Bpamiamo-
merocss JMCKa OfecIHeydBaeT INOCTOSHHHH YPOBEHb HaTpAXKeHHR Ha
Hux. Ha JaHHBIX yCTaHOBKAX JIErKO PasMeN[aloTCH IOJBECHHE KPHO- H
TE€PMOKaMephI.

n) ¥Ycranosxu Oan onpedeseHus BAUAHUA NOCTOAHHOL HAZPY3KU
HQ KPATKOBPeMEHHYIO NPOUHOCTL. YCTaHOBKA COCTOMT M3 THPJISHIB!
06pasioB ¢ OTBEPCTUSMY B XBOCTOBOM UYAacCTH, COSXMHEHHEBIX MEXAY co-
6ot S-00pasHBIME CTaJbHHIMH Kploukamy (puc. 17,3). Umeno o6pasuos
B KaxXJON rupJasHIe 0o8YyclIOBJIEHO radapuramm crenxa. CHsTHe gacTH
06GpasioB NOCHe 3a{aHHOTO BpPeMeHM AeACTBMS HArpysKH NPOU3BOLHTCH
Ge3 oOuiefi pasrpysky A HUCKAIOUEHUT BJNSHHS OTXRIXA.

TToxoGHBle yCTAHOBKH BecbMa 3((eKTUBHH AJs JJIMTENBHBIX MCIbI-
TaHUf KJEEBRHIX COCMAHHEHHA B  atMoobhepHHX yciaoBuax. B mpuunune
ONpefesATL BAWSHAE UTOCTOAHHOH HATPY3KM Ha KPAaTKOBPEMEHHYIO Npou-
HOCTb MOXKHO TaKe H Ha JPYTHX TEePeYUCHSHHBIX YCTaHOBKAaX.

1V. Onpepenenue xoahduuyenToB ycioBuii paéorst
KJIEeeBBIX cOeMHEeHn i’

1. Temneparypa

TemmepaTypHeie X03pdHUNEHTH YCaA0BUA paGoThl KJEEBBIX COedH-
HeHHE (m:) ONpeNeasiOTCH KaK OTHOIIEHHE KPaTKOBPEMEHHOH TIPOYHOCTH
KJEeBHIX COeIMHEHWH IpH Pa3HBIX BUIAX HANDSKEHHOTO COCTOSTHHA NDH
paHHo# Ttemmeparype K npowHocTd npy 20°C ¢ yyeToM BEJMIMHE! BHYT-
PEHHUX HaUpSKEeHWH, pa3BUBAOIIMXCA B KJAEEBHIX COSIHHEHUAX TIpH
JaHHOR rtemnerartype. 3aMep BHYTPEHHHX HaUpPsSKeHHH MPOM3BOIHTCS
KOHCOJIBHEIM METOJIOM Ha MOJNAX.
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Jo wcnmranni o6pasinl BEEPIKHBAIOT NPHY 3aiaHHOH Temmeparype
PasNNyHOe BpeMsi B 3aBHCHMOCTH OT TENJONPOBOJXHOCTH CKJAEHBAEMbIX
MaTepHaN 0B ¥ BPEMEHH JOCTHXKEHHS B KJeeBOM lUBE TEMIEpPaTypPhl HCIb-
TaHu#, 1o He MeHee 30 Mmun.

2. Baasicnocte

Koadduuuent ycaoBuii paGoThl KJeeBblX COSAHHEHHA BO BJIaXKHBIX
yeaoBuax (Mmyp) OUpeenaseTcss Kak OTHOILIEHWE KpAaTKOBPEMEHHOH Npod-
HOCTH KJ€eBHIX COeJlHHCHHH INOC/Je HENpPepHIBHOTO BHUIEDXKUBaHHA 00-
pasios B Boxe He meHee 180—360 cyrox npm 18—20°C x npounoctn 006-
pasloB X0 yBAAXKHEHH.

3. Armocepa

Koadipuunent ycaoBuit paGoThl KJAeeBhIX COeJMHEHME B aTMocdepe
(my) onpepensieTcs XKak OTHOIIEHHE KPaTKOBPEMEHHOH NDOYHOCTH KJje-
eBbIX-COSAHHEHNH T0CAe SKCIOSHIMH 00pa3noB B aTMOCGhEPHEIX YCI0BUAX
B TEUeHHMe He MeHee 3—7 JeT K KPATKOBPEMEHHOH HCXOJMOH IIPOYHOCTH.

Oxcnosmus 006pasuoB B aTMOC(EPHBIX YCIOBUAX OCYIIECTBIAACTCHA
Ha HUCUBITATEJBHOA CTAHLI¥Y Ha CHENHAJbHLEIX CTEHAaX, oﬁecnequsaxom,nx
HaJleXXHoe 3akpemyieHHe o6pasunoB. CTeHAB! Ha OTKPHITOH INVIO{ajKe
YCTaHaBAMBAIOT HAKJOHHO, JIMIEeBOH CTOPOHON Ha ior. VYTron HaxJoHAa
CTeHJa ¥ 06pasunoB JoJxKeH GhTh paBeH reorpaduyeckod LIMPOTE MecTa
HCHBITAHMS ¢ TOYHOCThIO A0 5°. Pacmosoxenue CTeHAOB Ha OTKPHITOH
mIomanke Ao0JKHO ofecneyuBarh CBOGOXHOE IPOBETPHBAHME INPOCTPAH-
CTBA MeXIYy CTEHIAMH M HCKJIOUaTh BO3MOMHOCTb 3aTEHEHMA 06pasuos
B TEYEHHE BCEr0 WCNBITAHUA. 3UMONM CTEHAB [MOJIKHBI CHCTEMATHUECKH
OUyHItaThCAd OT cHera. HMXHHE Kpall cTeHZa AOJMKeH HaXOXMTbCA Ha
paccrosinun e MeHee 0,.5—0,8 # oT ypOBHA 3eMJIM M ‘BHIIE YPOBHS CHEX-
HOrO TMOKPOBA.

Hcnprranuss Ha  at™™ocepoCTORKOCTD PEKOMEHAYETCS  HauHHaTh
B TEUEHHE BeCEHHHX Mecaues (anpeab—waii). Cwem o00pasnos st

Tadauma 1

KavmaTHyecKMe YCHOBHS Da3siMUHBIX PAHOHOB SKCNO3UIMH  KJEEBHIX
coeuHenuii (npejensHble 3HAMEHNU)

3umani
n‘épngn JleTHufl mepuog
pen HbI ] 8% g s
e/lcTaBHTE/bHRIE 3, - . -
KamvaTiuecknit pafion nyBKTE E - g 8 S‘J g 8
= [ oM [
af i g 88
g2 8% ES | &K%
g 2 2 ga
B9 | B3 | BP | &3
Cyxofi (xosoaunii) SIkyTcK—Mupruiit | —60 { 70 | 439 | 55
Hopmanbumit  (Xxom0R-
HBI1i) MockBa —38| 8 | 436| 55
HopMmaJabaLift (Tenunii) Baky —13 | 75 | +38| 55
Bnaxuelit Barymn —7 75 | +34 ¢ 75
Cyxoft (>kapkuit) Tamgent —26 | 65 | +45| 30

)
(%)



OfipefteNnényss MPOYHOCTHHX [OKaszaTelell PEKOMEHAYETcs IPOH3BOAUTH
yepe3 i1, 3, 6, O u 12 MecAueB B TeyeHMe NEPBOro roja KCIyaTaluH
M TOCJe OKOHYaHWs 3UMHEro, BECEHHOTO, JIETHEr0 M OCeHHero nepHoJoB
rojia TIpH BHICTABJAEHHH 00pPa3mOB Ha CPOK A0 Tpex Jer. MexaHuueckue
HCTIBITAHUA 00pa3loB TPOU3BOAAT NOC/He KOHAMIMOHHPOBaHHSA MO Me-
TOJLMKE, H3J0KEHHOA BhILIE.

Mecro ucumiTanmi caeiyer BHIOMPATD C YUeTOM pafioHa 3SKCIIya-
rauuu u3fenani. [lo mpupoxuein ycnosuam CCCP genautest va 3 30HH —
BnaxHad, nopManabuasa # cyxas (CHull I11-A.7-62). Oxnaxo pesxue TeM-
nepaTypHHE PA3NH4Hsg BHYTPHM 9THX 30H BEI3BIBAIOT HEOOXOMHMOCTb H0-
NOJHUTENBHOrO JeNeHHs MX NpPH BHIGOPE paffoHOB 3KCIO3MIUK KJAEEBhIX
coenuuenui. B Ta6a. | npuBeieHb OCHOBHHE NapaMeTpsl BHIOpaHHBIX
paflOHOB Y TIPeACTaBHTENLHEIE IYHKTHI.

V. OnpepesieHre HOPMATUBHBIX M PACUYETHBHIX CONPOTHUBJIEHUI
KJieeB 1 KJeeBbIX COelHHeHHH

Tlpn pacuere KJeeHBIX KOHCTDYKIU{ UCITOJNb3YIOTCS PacueTHEIE O-
NPOTHBJIEHHS KJEEBHIX COeAMHEHWH. PacueTHoe CONDOTHBJIEHHE 3aBUCHT
OT COBOKYNHOCTH LIGJIOr0 psifia IoKasartejell, TaKuX, KaK M3MEHIHBOCTD
({u3NKO-MeXaHUUeCKUX CBOMCTB MaTepHaNO®B H KieeB, K03h(UIHEHTOB
ycaosuit paGoTel ¥ T. A .OHHM YUHTHIBAIOTCS NPHM aHAJH3e SKCHEPUMEH-
TaJbHEIX DPEe3yJbTaTOB MEXaHHUECKHMX WCNBITAHME KJEeBHIX COeINVHEHMH
H KJeeB, METOJHKa MPOBeJGHHS KOTOPLIX H3J0XeHa BHmie. B HacTOR-
IeM [aspgene IOCIENOBATEJbHOCTh ONpeJeNeHHs DPacyeTHOTO CONPOTHB-
JEHUS KJEeBHX COeJMHEHHH M3JiaTaeTcs C MONOJIb30BAHMEM TIOJNOXKEHHH
pPSla HOPMATHUBHBLIX JOKYMEHTOB.

1. Onpedeserue HOPMATUBHBLY CORPOTUBACHILL

Benyuuna HOPMATHMBHOTO COTIPOTHUBNGHHS YUUTHIBAET CTATHCTHUECKYIO
H3MEHUYMBOCTh NAHHHIX KDATKOBDEMEHHBIX MeXaHMUECKHX HCTHTaHHE.
HopmaTnBHOE COHPOTHBIGHHE OIpPEAEJNAETCA N0 Pe3yJbTaTaM  MCHbI-
TaHuR He MeHee 100—150 o0pasuoB, CKACCHHMX HECKOJALKHMH IapTHSAMH.

Jnsi mosyuenus YHCIEHHBIX 3HAueHHH HOPMATHUBHOTO CONLOTHBJICHUS
HeOOXOMMO ONPEJENUTh CAEAYIOHMIMe CTATHCTHYECKHE NOKasaTelHu:

a) cpennee apuMeTHUECKOE 3HAUCHHE KPATKOBPEMEHHOTrO CONPOTHB-
JIEHUA ¥, COOTBETCTBYIOIIEE BPEMEHHOMY CONPOTHBJCHUIO Ra:

PP . B 11
x p (1n

Tie X; — KPaTKOBpPeMeHHOe COTPOTHBIOHKE KaXKA0ro o6pasia;
. — YHCJI0 UCHIHITAaHHHX 00pa3loB;

£) cpelHee KBaJDAaTHUECKOE OTK/IOHEHHe O
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B) NOKasaTelb acCUMMETpUH

g (% —%p
A= o (13)

HopmaTusHoe conporusiedne R® onpexensierca no dopmydae

R'=x—ao, (14

rie a=~CB.
Kosdp¢munentst C n B onpenensnores no Homorpamme! (puc. 18)
B 32BMCAMOCTH OT BeJHUMHBI NOKasartesd acuMMmerpun A 1Js TpeGye-
Moft obecmeyennoctn w. Corsnacso CHrIT 11-2.10-7]1 oBecrneuensocTb
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Puc. 18. IHomorpamma pas ompemenenns xoadpdunuentop C u B B 3a-
BHCHMOCTH OT acuMMerpun A

HOPMATHBHBIX CONPOTHBJAEHMH moJXKHa coctaBasatre or 0,95 mo 0,995.
IMopanox onpenenenus koadduuuentos C n B NMOKa3aH Ha HOMO-
rpaMMe CTLeIKaMH.

I Homorpamuma paapaGotana I1. I1. Hosokpeluenosuim.
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2. Onpedesenue pacterHolx CORPOTUBACHUL

BeanyuHa pacueTHOr0 CONDOTHBJGHHA R yuMTHBaeTr H3MEHEHHE
NPOYHOCTHHX CBOMCTB KJeeBhIX COEMHEHWA TNpH NEeUCTBHH JJAMTENbHOHN
CTATHYECKON Harpysxiu.

Pacuernoe conpotuB/ieHye onpejensiercss no $popmydae

RH
R = F ks (15)

riae kpa — kK03 HUIHEHT AJKTEIBHOTO CONPOTUBGHHUS;
k| — xoe(pdunyent Ge30MaCHOCTH IO MaTEPKAJy, MPHHEMAaEMbIH A5
KJIEEBHX COEIHWHEHHH B COOTBETCTBHM ¢ IL 1.b
Omnpenenennas mo dopmyne (14) Beqnynna pacyeTHOrO CONPOTHB-
JIEHHsl OKpYIVISIeTcsl JI0 WeJOro Yucia MIM A0 uucaa, KpatHoro 5 mam 10.

IIPHJIOXXEHHE 11

CPABHUTEJIBHBIE XAPAKTEPUCTUKU KJAEEB
M KJEEBbIX COEAUHEHHUA B 3ABUCUMOCTH
OT PA3JIMYHBIX ®AKTOPOB

IpuBepennsie B «[locoGwm 1O pacyeTHRIM XapaKTePHCTHKAM KJjee-
BBIX COEJMHEHHH XM CTPOMTENBHHIX KOHCTPYKUME» GUCACHHBIE NAHHBIE
OCHOBAHH Ha JJIHTEILHOM M3yJeHWM KWHETHUecKHX 3aBHCEMOCTEH ¢u-
3MKO-MEXaHWIECKNX CBOKCTB KJACeB ¥ KJEEeBLIX COSAMHOHME OT AeACTBUA
PasINIHBIX 9KCIIYATAUMOHHEX M TEXHOJOTHISCKHX (aKkToOpoB, a TaKxKe
BJIUSAHNSA Ha IPOYHOCTHBIE CBOMCTBA KOHCTPYKTHBHOH (OPMBI K/EEBEIX
COefIMHEHN U yCJIOBHA HX AedOopMHpOBaHMA.

HUndopmanus 06 ykaszaHHHX 3aBHCHMOCTAX JONIOJHUTENBHO K Tal-
JHYHBIM JAHHBIM, NpEeNCTaBJeHHEM B Iloco6uH, NMO3BOMAET CONOCTABHUTh
RIUSHHUE Pa3JHUHBIX (DAaKTOPOB HA CBOHCTBA KJEEBHIX COeAMHEHHHA M Cy-
HIECTBEHHO OOMNEruNTh HCNOJAB3OBAHYE NPEACTABJIEHHOTO BHILE MaTe-
pHana IPH NPOEKTHPOBAHHMM ¥ DPAcUeTe DasHMUHBIX KJIEEHBLIX KOHCTPYK-
nui.

B cBA3K ¢ 3THM B ZaHHOM pasjiene MLUBOASATCH CPABHUTENbHBIE Xa-
PAKTEPUCTHKH KJIEeB M KJIEEeBbIX COEIMHEHHH B 3aBUCUMOCTH OT Da3/My-
HBIX (aKTOPOB, KOTODbIE MOTYT MEHATHLCS IPH H3rOTOBJEGHHMH H JKCIIY-
ATAIUNA KJIEeHBIX KOHCTPYKIHHA,

M3 Gonbuiore uucia PasnUUHLIX HaKTOPOB, OMPEACIAOMUX Kave-
CTBO COELUHEHUH, OCHOBHOE BHUMAaHuE Y/J&IeHO BJIMAHMIO CTENEHH CTPYK-
TYPHDOBAHHA KJefd, CONEPXKAHHIO M BuAy HANOJHUTENeH, CKOPOCTH Ie-
dopuypoBaHusd, a TakXe TeMIepaTyDHl, BJAXHOCTH M aTrMochepel Ha
MexaHHUYecKHe ©BOficTBA KJeeB H KieeBhx coeqmueHumit. Mx BrIGop per-
JaMeHTHpyeTcs TeM, YTO HMEHHO 9TH (aKkTCPH MoJYac ONPEAEHSAIT Ka-
gecTBO coeRuHennfl. IlpusefieHHble AaHHBHE He SABASIOTCH HCUEPIHIBAIO-
HIAMH,

Bosee nonnas uxdopmManus 0 BAASHAN NEPETUCAEHHEX H HHBIX (ak-
TODOB Ha cBOHCTBA CTPOHUTENLHEIX KJEEB M KJICCBHIX COEJHHEHHUN TNpUBE-
,;[IenHalB] COOTBETCTBYIOIel HAYYHO-TEXHUUECKOH JHUTEpaType, HaUpUMEp
9—121].

1. Bausnue crenenu orgepicoenus Kiees

CpolicTBA KJIEEBHIX COENVHEHUH CYIIECTBEHHO B3ABHUCAT OT CTETIEHW
OTBEPKIenns Kiaees, J[nA CTPOUTENLHBIX KOHCTPYKUMA NpPAKTHYECKH iOB-
CeMEeCTHQ MNPUMEHSIOTCH KJEH, CNOCcOOHbIE OTBEPXKAATHCS TDPH TEMIEpa-
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rype 20°C. Tlpu HeoGxomyuMOCTH HHTEHcH(UKALMM NpoNecca CKIECHBAHMA
IPUMEHAETCA KPaTKOBPEMEHHLI NOZOrPeB KIeeBoro LIBa.

Oanaxo B TOM M JPYrOM CJIydae JNIpolUecc CTPYKTYPHPOBAHMA Kies,
BEAYIIHA K CYIIECTBOHHOMY H3MEHEHHIO €ro NpOYHOCTHEIX M RedopMa-
UHOHHBIX CBOHCTB, NPOJO/KAETCH MOC/E JOCTUXKEHUA TPOYHOCTH, XOCTa-
TOUHOR A1 06paBboOTKM M MOHTAXKA K/ICSHOH KOHCTPYKUMH. DTOT mpouecc
CYIIECTBEHHO 33BHCUT OT THIA KJed M JAPYIHX OGCTOATENBCTB.

a) Baussue Bpemeny orBepxpenus npu 20°C. Hamenenwe ¢uan-
KO-MEeXaHHIeCKHX XaPaKTePUCTHK KJEeB U KJIEEBbIX COeXHMHeHHH (CABHT
IPH KPYUeHHH) B 3aBHCHMOCTH OT 'BPEMeHM BBIZEPXKKHM TPH HODMaJb-
Hoft Temmepatype (18—20°C) mis SNMOKCHIHEIX KJIeeB Ha HpHMepe Kieés
SINI-1 mpencrasneno wa puc. 19 m 20. Ms rpadumxos Buamo, uro
NPOYHOCTL ¥ MOAYJb YHPYTOCTH KJAEEB M KJ/EEBHIX COEAMHEHHMA Bo3pacTa-
10T BO BpeMmenu. IIpu 3TOM GoJee HHTCHCHBHOE BO3pacTaHWe ITHX mo-
KxasaTene#r oTMeuaeTcss B TedeHHe mepBmx 90 cyTok. B manbHefimem oum
M3MEHAIOTCS MeHee WHTEHCHBHO M HMEIOT TEHJEGHUIMI0 K CTa0u/IH3aluy.
Bospacranue npcuHOCTH M MOAYJEH YNPYrOCTH KJIEEB M KJEEBBIX COEJH-
HeHu#t oOBACHAETCS yBeJHYEHHEM CTENEeHH CTPYKTypupoBanua. Ilpm yse-
JUUEHUM CPOKa BBIJEPIKKM IpefenbHble JAehOpMalUy KJIEeB H KJIEeBHX
COeIMHEHNH YMEHLUIAOTCS, YTO CBSI3aHO C DOCTOM KECTKOCTH IOJUMep-
HOTO MarepHaJfa.

B xnesx ipenoanuoro tuma (KB-3) mnpouecc CTPYKTYPHPOBaHHUS
HIPONCXONUT 3HAyuTeNbHO GhicTpee (B OCHOBHOM, B TeueHue 30 cyTox),
YeM B SMOKCHAMBIX, IIDMYEM YCJIOBMS YAAJEHHSA BOJH, COfmepxKamefios B
xiaee (UTO MOJENUPYET CKJENBAHWE NODHCTHIX — IDEBECHHH W He TIO-
PUCTHX — CTEK/IOIACTUKOB H TOMY TIOJOGHHX MaTepHaloB), OTPaXaioT-
cs Ha CBOMCTBaxX KJ/eep JHIIb B TeUeHHe mepBHX 15 CYyTOK OTBepXAEHHS
{puc. 21).

B Goapmed cremenm pasnuyalorca AeOPMATHBHHE XapaKTEPHUCTH-
ku. Ilo Mepe pocra cpoka BHIGPKKH YAJHHeHWe B Ipoliecce KedopMu-
POBaHUS KJEEB, HAXONAIMHUXCHA B YCHOBHAX 3aTPYRHEHHOTO BHIXOfA Je-
TYYHX, YBEJIWYMBAETCS M0 ONDPENeJECHHOro Ipejena, a o6pasnos, Haxo-
IANHXCS HAa BO3/IyXe, CHHIKAETCA. DTO KOCBEHHO CBHUETEJALCTBYET O
naacTAGUUMDYIONEM AeHCTBHH BOJXKL.

B xJIeeBBIX COENHHEHHAX, OTAMYAIOMUXCS HEOLHOPOAHHM M HEpaBHO-
MEpHEIM II0NeM HaNpAMKeHHH, STH NPOLECcCH, BCIEICTBHE INPOSBIEHHS
peqaaxcanMoOHHbIX npoueccoB, MOTYT BECTH K HCKaXeHUIo IleﬁCTBﬂTEHb-
HOH 3aBHCHMOCTH NDOYHOCTH COEJMHEHMI OT CTeNMeHH OTBepXKIEeHMS.

Ha pnc. 22, 23 npusenens! jgannbe (Ha TIpUMEPe SNMOKCHAHHIX KJje-
€B) TO0 M3MCHCHHIO IPOYHOCTH KJIEEBHIX COGAMHEHHH MeTannos ¥ Me-
Tajjla ¢ APEBECMHOR BO BpeMEHY B 3aBUCHMOCTH OT THIHAZ OGpasilos,
06YCHIOB/IMBAIOMINX PA3/uyAOe paclpeieNeHne HanpsKeHuil.

Tlpn coeguHennu Meradja ¢ JPEBECHHOH CrabUIu3anys NpQIHOCTH
(1 nedopmaruBHOCTH) coelvHenull HaGmogaercs uepes 30 CYTOX BHIAEp-
XKKa (puc. 23), 9TO CBSI3aHO B OCHOBHOM € JOCTHXKEHHEM NPOYHOCTH,
CONOCTaBHMOM € NIPOTHOCTHIO JPEBECHHHL. i

6) Baumsinue Bpemenn TepmooGpaGorkn. [ljsl ycKOpeHHs CTPYKTypH-
POBaHHA KJen U KJeeBhie COCIHMHEHUA B pAde CAyuaeB HOABEPTAOT TEP-
MOOGpaboTKe mocse NpexBapHTe]sHOro oTeepxkaenust mpu 20°C. IToxo6-
Hasg TepMooGpafoTka NO3BOJSET 32 KOPOTKMA CDOK_ TIONYUHTh KJei,
CTPYKTYPHPCBAHHEI B TAaKON JXe CTeNeHM, KaK NPH NJHUTENBHOM OTBEp-
wpennu npu 20°C.

B vacrtHocTH, mocjie OTBepXKJAEHHA B TeweHume 3 cytok npu  20°C
IOTONHUTENBHBIA IporpeB snokcuaHoro kmea  IIILI-1 B Teuenne 3 #
npn 120°C  cooTBercTBYET MO NPOYHOCTHHIM H REGPOPMALHOHHEIM CBON-
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Puc. 19. Hamenenne (H3UKO-MeXaHHYECKHX XapaKTepHCTHK
anokcuaHoro kaest IIIIL-1 633 HanoJHHTeNs BO BpeMeHH NpH
0°C
p — UPEART TPOUHOCTH MPH PACTSDKEHHYU; E — mopyan YHIPYrocTH:
Sp — npejelbHREe AgtopMalliM pacTsXKeHHs
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Puc. 20. Hsmenende (u3uKO-MexaHHYECKHX XapaKTEPHCTHK Kie-
€BRIX coemuHeHWi ctanu Ha Kiee DIII-1 ¢ HanmoaautenmeM BoO
Bpemenn npu 20°C
T — opefeys [OpOYHOCTH Ha CABHr npu Kpyueuun;, G — moaynab CABHTa;

¥ — OpedesibHble nedopMaluH, CABHTa



cTBaM ki€ B OTJHMBKAX ¥ B KJeeBHX COCAUHEHHAX MaTepuany, OTBep-
xnaennomy npu 20°C B teuenue 360 cyTox.

Touno Tax xe mporpes (penosproro xiaes KB-3 mpu 80°C B Teue-
Hme 3 4 mocJe oTBepXKAeHus B TeueHume 3 cyrox mpu 20°C ofecneumsaer
fpoTHOCTHEIE H Ae(OPMalAOHHLHIE XAPAKTEPHCTHKH, [OCTHraeMule 3a
30 cyrox mpm 20°C. [JomoanurencHule 24 « mporpeea npn 80°C mpumso-
HAT K JasbHeimeMy pocTy npowHocty Ha 15—25Y%.
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Bpems geidepmuu, cymuu

Puc. 21. Hawmenenne ()H3MKO-MEXaHHUECKUX XapaKTEPHCTHK \lle:
wombHoro Kiness KB-3 Ges Hamosnurens Bo BpeMeHH mpu 20°C

I — ypeaen HPOYHOCTM NPH DPacTsKeHuH; 2 — MOAYaAbL Yapyrocrn; 3 —
npefesbHEe JAedOpMalUBM  pacTSIKeHAs

Ha puc. 24 npexcrapiedHbl KPuBLHIE 3aBHCHMOCTM NPOYHOCTH 3SIIOK-
CHIHBIX KJ€eB OT BpeMeHH TepMoobpaborku mpu 120°C Ha npmMepe xies
K-116 (nenanomuennnfi xmeft SII1I-1).B nuanasone ckopocreil aedop-
.Manuf, OTJAMYAIOUXCA Ha 3 MOpAjKa, MPOYHOCTh BO3pacraeT IpH YBe-
JIMYeHHY BPeMeHHM TepMOoOOPaGOTKH M AOCTHTaeT MaKCHMAaJIbHOTO 3Hage-
nug npn 80 « nporpesa. IIpy majbHefieM yBeJHUeHHH BpPeMeHM IpoOTrpe-
Ba OPOYHOCTb CHHUXKAeTcs, YTO CBA3ZHO C MPOLUECCAMH TEPMOMECTDYKIIHH.

ITo ananoruunofi 3aKOHOMEDHOCTH H3MEHFETCs IPOYHOCTH KIeeBHIX
COGIMHEHHA NpPm KPYUEHHH B 3IABHCHMOCTH OT BpeMeHH TepMoobpabor-
kn (puc. 25). JIpn aTOM MOXY/Ab CHBHra MOHOTOHHO BO3pacTaeT, a Ipe-
ReapHble gedopMannn CABATA NPOXORAT yepe3 MaKCHMyM NO Mepe yse-
JTHUEHUS BPEMEHH TepMooGpaboTKH.

Crexyer OTMETHTb TOT (aKT, UTO TIPOUEHT CHUKEHHAA NPOUHOCTH
KJeeB TpHu pianrensHoM nporpese (500 #) aHauuTeabHO GOJBLIE NPOIUSHTA
CHHXOHHSl TPOYHOCTH KJEEBHIX COefUHEHHH aJIoMuHUA. DT0 OOBACHSET-
cfl TEM, UTO HPOLECCH XECTPYKUHHM SMOKCHAHHX KJIGEB NPOHCXOALT B OC-
HOBHOM C IOBEDXHOCTH H YCKOPSIOTCA B NPHCYTCTBMH KHCJIOPOZA BO3-
Ayxa. B kieeBHX COeMHHEHHAX KJeH NPAKTHIECKH IOJHOCTbIO 3aKPHIT
OT NEHCTBHS KHCIODPOAA BO3AYXAa W AECTPYKUMS MPOABIAETCH B MeHb-
el CTemeHH .
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Npeden npovngemu

Hoctarounas ycToluMBOCTh COEJMHEHHM HAa SNOKCHAHBIX KMeAX K
TEIJIOBOMY CTADEHHIO J0Ka3biBaeTcs TEM, UTO HETPepHBHOe JefcTBHe
temneparypnl .150°C B Teuenue Genee yem 10 000 # BechbMa HesHAUUTENLHO
HU3MEHHJIO IPOYHOCTh COENMHEHVH asIOMHUHHUS.

a)
8 / o —=
Em /‘
Puc. 22, Wamenenue 3 P
HPOYHOCTH KJEEBHX CcO- =
eluHeHuit  MeTamia  Bo § ,
BpeMmern npu 20°C B 3a- §
BHCHMOCTH  OT BHIA HA* § 4
NPSXKEHHOTO cocTosHUuT &
(3nOoKCHARBIH Kiell § g
K-153) § 30 6 1 %0 30 360
a— CABUI'  mpu Kpysenun; & i
G —cpBur mpu cxKatum; g — @ ) "
CABUI' IPH pacTAXeHUU 5 - el
3 260
G T T TR
100 8
\ﬁ\
3o 60 90 ng 180 40 Joo 350
Boemn ovifepmuy, cymay
§
~ 100 50 Pue. 23. Hamenenue mnpou-
X . ™\ /! ol ©  HOCTM U HedOpPMATHBHOCTH
5 40 gneesoro coefMHeHHst apMa-
< fp 03 TypHO® CTagm ¢ JApPeBecHHOH
¥ \ S  Ha xmee DIIL-1 B mpouecce
34 \ 23 ero TBEpLEHUS
3 20—\ 109 I — ¥3MeHeHHe  NOPOYHOCTH HpH
= Nl 12 ; capure; 2 — uaMeHeHne jediop-
S0 [/} MATHBHOCTH COeXWHeHHs

10 20 30 40 _50 60 70 80 90
Bpema sbidepmru, cymuy

YBeJHueHHe CKOLOCTH XMMHYECKHX Peakuuil ¢ POCTOM TeMIepaTyphl
urTOJIb30BAN0Ch TAKKe A OnpeAeseHds BIMAHMA KUCAOTO OTBEPAUTENA
knes KB-3 —xonrakra [lerposa Ha COENMHEHHS] IPEBECHHH! (COBMECT-
uno ¢ HHY Munrtpancerpos).
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TennoBoe crapense coeqwHeHuii npeBecuns Ha kiaee Kb--3 ¢ pas-
HBIM KOJMYecTBOM KoHTakra IleTpoBa M Ha KJjee ¢ HEHTPaJbHHIM OTBEp-
aurerem (DP-12) nokasamo, uro Gonee uem 10000 # wneunpepnizHOro
JMefcTBHA TeMIepaTypsl 609C mpakTuyeck# He TIOBJHUSIO Ha NPOUHOCTDL U

Puc. 24. Bunsanue Bspe-

fé 900 MeHH TepMoo6GpaboTKH
S w J/ 3 npu 120°C ma npouHoctL
\3 Sy ‘R\ smoxcuanoro kaea DITII-1
IS —~— A nNpy pasiHuYHHX  CKOpO-
S8 I,Z/ ~ \\ crax nedopManum v, —
gY \\\ —70; 2—1; 3--0,05
3 5‘500 \\\ 1 ’ ; 5
S
S 530 Puc. 25. BuusiHne BpeMe-
'§ o Hu TepMooGPaloTKM mpH
< 120°C wua ¢usnxo-mexa-
! J BpEMylg mg/‘fzgaiﬂaa;;/ﬂrfﬁy W:ﬂﬂ W00 ygeckne XapaKTepHCTH-
' KY KJeeBEIX COeJUHeHHH
cTand  Ha  SNOKCHAHOM
kaee IIILI-1 Ges wamoa-
HUTENS
™,
b
= F
o~ ' 545
s %
L 6 b
&
o~ - T
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W0 5 5
/T »
ko)
/- 4 &
/E/a‘)
>/

1 3 17 20 4g 50 100 560 1000
Bpemg mepmoacpadomuu, 9a¢

XapakTep paspylIeHHs COEIMHEHMHA Ha NepeuncaedHbX kneax (raba. 2
#  3). OTH nauube, a TaKXe SKCIHEPUMEHTH MO0 XHMHUECKCMY aHaausy
JIPDEBECHHEl B 30HE KJEeBOTO IIBA M MHOIOUHC/EHHHE Pe3yJbTaThl K-
JMIECKON TeMIeraTypHO-BIaXKHOCTHOR 006pafoTky, mOJYyueHHLIE panee,
CBHIETEILCTBYIOT O TOM, UTO PEaJbHOH NPHUMHON CHHKEHHSA MPOYHOCTH
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Tabnugma 2

Bausinue Bpemenn mporpesa npu 60°C Ha npovHOCTb JAPeBeCHHH NEJabHON M cKiaeeaHol kaeem KB-3

HenwHas ApeBecHHA Copepxande KorrakTa Ilerposa B kaee KB-3, Bec. 4.

15 20 25
CrargcTayec-
KHe noKasa-
TEny
0 500 4000 Bpema ofpaGoTke, %
0 5000 4000 10000 0 60 4000 10000 0 500 4000 10 000

s, Kec/cM? 92 | 115 [ 101 | 90,5 | 112 98 95 90 98 78 70 9% | 112 | 111 85

S 16,8 116,6 | 38,3 | 17,4 ( 22,2 { 26,6 | 14,5 | 13,7 | 19,8 | 19 | 14,9 10,8 | 14,6 | 27 21

v, % 18,3 14,4 |27,9(19,2{19,8 27,1 }15,1 15,2 |15,2|20,4{24,4{11,3 (13,1 14 25

lMipumenanme. Ty— cpennee 3HaueHHe MPOYHOCTH HA CHABHT; S — cpelHeKBaApPaTHYHOE OTKJAOHEHHWe;, U — BAPHaUHOHHAKA Ko3h-

hHI AT,



COeAMHEeHAl HA (DEHOMNBHBIX KMEAX C KUCAHMU OTBEPAHTRIAMH SABJIAETCS
CKODEe He XHMH4EeCKOe AeficTBHe OTBEDAMTENs Ha APEBECHHY, a yCTAJ0CTh

coemigeﬂnﬁ B pe3ynbTaTe NEpHOAMWECKMX TeMINepaTypHO-BJasKHOCTHEIX
BO3JXEHCTBUIL.

Ta6muuna 3

BausHue ppemesu mporpesa mnpu 60°C Ha nPOMHOCTL  coexMHeHMIl
ApeBecHHH Ha Kaee PP-12

Bpema Bupgepxxu npm 60°C, «

CraTacTHYEC-
KHe ToKasaTe-

)] 0 40 286 500 1050 2680 4000 | 10000

Tg, Kec/em? | 83 98 127 [ 113 | 99 94 101 90
S 8,3 120,2|21,6|29,8)|18,7|16,6|11,4| 5
v, % 10 (20,6 17 | 26,4 18,8(17,6 | 11,3 5,5

2. Bauanue cropoctu Gedopmayuu

Ha pnc. 26 un 27 mpeacrapieHnl 3aBHCHMOCTH LPOYHOCTH SIOKCHI-
HHX KJ€eB ¥ KJIEEBHX COGAWHEHHH HAa WX OCHOBE OT CKODOCTH AedbopMa-
uyud, Jad ciaydaes OAHODPOZHOIO HATPSXKEHHONO COCTOSIHHMSA (I KieeB
pacTsaXeHse, JJI COSAANHEHN — CABAT NPY KPYYSHHH) 3aBHCHMOCTh TMpPOU-
HocTH OoJee snactuuHbX kiees (K-139, K-153, K-147) n coenunennii Ha
HX OCHOBE OT CKopocTH RedopMauky TPOSBJAAETCS CHUJIBHO, YTO CBA3aHO
¢ OPOABJEHMEM TIOBBIUEHHOR I0JM BHCOKO3JIaCTHUYECKHX nel%opMaxmﬁ B
aTHX kJedx. 1 XKectkux xjeeB (nanpumep, xjaehr KA4156, K-115 ¢ na-
IOJIHATENIEM) 3Ta 83aBHCUMOCTH MDOSBJSETCA BecbMa caabo.

Jns cayuaeB pacTsKeHus W CABHra NPH KPYYEHHM YCTAHOBJEHH JIH-
HeRHbIE 3aBHCHMOCTH NPOYHOCTH OT Jjorapumbma cxopoctn nedopmainuy,
KOTOphLIE BLIPAXKAKOTCA B CNSAVIOUMX YPaBHEHAAX:

0p =g, 4 m* In (v, /0, ); (16)
), (17)

L3
Ty =Ty, Mg In (vexylvaxyo
rie Op, Ts— IIPOUHOCTb KJeeB U KJEeBhIX COeIHHEHHH;

m*, mg—penaxcaunonﬂue napaMeTpu — MOAYJAH CKODOCTH HpH

PACTAXKEHHHA U CABUIE;

U, » Ugyy — CKOPOCTb AeDOPMANHA DACTSIKEHHS H C/BHTA;

V.,s Voxy, — HHACKC 0 OTHOCHTCH K OMNpEAENEHHOMY 3HAUCHHIO CKO-

poctu Jgedopmanndl, Hanpumep 1% /mun.

3uauyenua m* u m; OTIPEfeIAIOTCH SKCMEPUMEHTaJbHO H3 3aBUCH-
mocrelt Op—Igv, # Ty—Igo .,

HeognopoRHOe M HepaBHOMEPHO paclpeAefeHHOe IOME Hampsxe-
Huit B ofpasuax, BCIEACTBHE BJIHMAHHUS DEJAKCAUHOHHEIX MpOLECCOB,
MOMET HCKaXaTb CKODOCTHYIO 3aBHCHMOCTp mpounoctd. QcobenHo aTto
cKasbiBaeTcsd Ha COENMHEHMSAX MeETaJUIOB, CKJEEHHHX BHaAxXJecTky. Uem
60JILIIE JKECTKOCTb KJesi, TeM O0oJbllleé OTKJIOHEHHe 3aBHCHMOCTH O
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Crapocme degapmanuy, Uy Yofuusi’

Puc. 26. Bausnme ckopoctd Ae(opManud Ha IPOYHOCTL SMOKCHA-
HEIX KJIeeB

I— K115 2—153; 3—K-139; 4—K-147; §—K-160; 6—K-186 7—
OMIL-L
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Cropocme deopmayuu, Yofmun’

Pnec. 27, Bansume cxopoctd Aedopmanum Ha INPOYHOCTh  KJIGEBHIX
COC/AWHEHHH MeTaJIOB NPY pasJuuHBIX BHAAX CABHAra
I—3 — npu xpyuenun; 4—8 — opu cxartuy; 9—I10 — Npu DACTAKEHMH Ha Kje-
ax: I, 4—3I:1 ¢ 50 Bec, . Hamoamurens; 2, 3—K-153m K-139 Ges

Hanonnurenss m 6—8 — DIIII-1, K-153, K.139 n K-147 ¢ 200 Bec. 4. HamoauHre-
as, 9, 10 — K-147 n 3IIL(-1 ¢ 200 Bec. 4. HanoOARHTENS
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apamMonunefinof. IlposiBieHHe penakcanHOHHWX NPOIECCOB B COEAHUHE-
HUAX TPHBOLUT K TIePEPACTIPERNEHUI0 HAMPAXKEHNH, B CBA3M C 4eM MO-
JKeT COXDRHUThCA JIWHEHAHBIR XapakTep YKa3saHHOM 3aBHCHMOCTH. OTO
XapaxTepHO TaKXKe [AJf CABHra NpH cXXaTHH. B sTOM ciyyae HampsiKeH-
Hoe cocrosmye GoJlee OXHOPOAHO, UM HPH MCOBLITAHMAX HA CABMT IDH pac-

TAXKEHHN.
8. Bauanue nonoanuress

Hanonuurenn cymecTBEHHO H3MEHAIOT CBOACTBA KJIEeB Y KJCEBHLIX
COEXWHEeHHH, NpuYeM 32KOHOMEPHOCTb M CTENEHb H3MEHEHMS MexaHuge-
CKAX CBOWCTB B 3aBHCHMOCTH OT COJIep)KaHus HATOJHHTENS OIpEejeNs-
I0TCS, B TUCAe NPouux (axTopoB, HANPSIKEHHHM COCTOSHHEM M KOHUEH-
Tpauuell HanpsXenui B ofpaarax.

Huxe npusoAsiTes MaHHBIE M5 KJIEEB PasHHIX THIOB.

Ha puc. 28 n 29 npencraBieHs 3aBHCUMOCTH  (H3EKO-MEXaHHue-
CKHX XapaKTePHCTHUK DA3NTHUHLIX KJEeB H K/ICEBHX COCAHHEHHA Ha HX
OCHOBE OT COJEPHKAHUA HANOJHHTENS.
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U R I R R T 3
Codepranue HAMOTNUMENS, 60CY HL 1007 o
100 20 cmonst Cobepianug Namcazumens, 886. Y

Puc. 29. Buauanue UeMeHTa
Ha QuaMKO-MexaHWYecKHe Xa-
PaKTepHCTHKY XJEESBBIX COENH-
HeHWA Ha 3MOKCHAHBIX KIeqax

Puc. 28. Bausnme wuanojnurtent
Ha  (H3NKO-MeXaHMueCKHe Xa-
PaKTePHCTHKH  KJeeB  Pa3HLIX

TUIIOB
I—xaeft DIl ¢ uemenrom; 2 — NIPU PA3TUYHBLIX BHAAX CABHUTA
ITH-1 ¢ xBsapueswM wMoZOTHIM nec- 1—mpu KpYUCHHH; 2 — nput
KOM, Npemen HPOYHOCTH NPH pacTs- CIKATHH; — OpH  DACTHXKEHHU,
XEHHR; — — — MOAYAL YOPYIOCTII; 4 — yaMeHeHye [pefelbHRIX Ae-
———— DpejieauAnle  nedopma- dopMan#® camura; 5 — uaMeme-
IuH  pacTaiReHus HHe MOAYIs CABHTa

M3 npuBefieHHEIX JaHHBLIX BHIHO, UTO IPH YBEJHYEHHH COZEpKa-
HYUS HANOJHHTEJS NPOUHOCTE KJIEEB M K/JeEBRIX cOequHeHui ( 3a MCKaio-
qeHHeM ciaydas CABHra IPH PACTHAIKEHMH) CHUXKAETCS, 8 MOXYJIH YIPYroCTH
A caBura BospacraioT. Ilpereabusie XeopManuu CHYXAIOTCA NPH YBe-
JAUCHNY CTENeHA HAIOJNHEHAS, UTO CBH3aHC C DOCTOM JKECTKOCTH KJees.

TIpounocTs KJAeeBbiX COCAMHEHMA Ha CHBHT HPH PaCTSKEHHH, B OT-
JHYMe OT OCTaJbHBEIX CJAydaeB, BO3DACTaeT WPH YBeNWYEHME COXepiKa-
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HHA HANOJHHTENA. OTO MOMXKET OHTh OOBACHEHO BJAUAHHEM CJOXKHOrO
HaNpsKEHHOro COCTOAHUA JaHHOTO THIA o6pasua o OJHOBPEMEHHOIO
MPOTEKAHMS IPOLECCOB peJakcaluH.

IIpH  pacrdMeHHH HANOJHEHHHX KJGEB CKOPOCTh AedopMmauuu cy-
IECTBEHHO BJHUSIET HA BEJUYHHY OTHOCHTENBHOTO CHUIKEHHS MPOUHOCTH
B 3aBHCHMOCTH OT CTemeHu HanonHenus. Tak, mpum ckopoctu Jedopma-
iud, paBHO# 0,05%/mux, NPOUHOCTH SMOKCHAHOTO Kjaed c 79 Bec. .
HanonHuTend cHWKaercs Ha 13%, a npm ckopoerm  medopmaumit
70%/mur —na 25%. D10 0GBACHSETCS TEM, UTO NPH MAJHX CKOPOCTAX
zedhopManun co3paloTcd GJIATONPHATHHE YCJIOBHA JAJfA DeJakcalyy Ha-
UDPSKEHUH B HaMOJSHEHHHIX NOJUMepax, MO3TOMY CHUMKEHHE NPOIHOCTH
SHAYUTEJNBHO MeHbIUe, ueM npy Ooabmux ckopoctax Hedopmanuy. Ha
puc. 28 npuBeleHH [2HHbIE IO BAMAHUIO HANOJHUTENS Ha SMOKCHAHBIH
knelt n noqmsdupumdt I1H-1. W3 pucynxka caeayer, uto BuA noauMepa
He 0TpaxaeTcs HAa NPHHIHMHAJBHBIX 3aKOHOMEDHOCTAX BJIMSHMSA HamoJ-
HHTeJs] HAa TIPOUHOCTb, NpeAe]bHLIE YAJMHHEHHS M MOZLYJb 'YIPYTOCTH.

4. Bausnue 3KCNAYATAYUOHHDIX HAKTOPOE
HQ CB0UCT8A KAeegblx cOeOUHeHll

a) Buusnue temmeparypsl. [IoMumMo BJMAHHS Ha CBOHCTBA KJeeB H
K/IeeBbIX COGIMHEHHE BpeMeHM TepM0oGpabOTKH (cM. Buiue) Goaslioe
3HaveHHE KMeeT WX [OBEAEHHE TIDH TeMNepaType ucubitanuit, B taba. 4
IOPUBEAEHB! AaHHbE 06 aGCOMIOTHBIX 3HAUEHMAX TIPOUHOCTH KJEeBBIX
COEMUHEHNH Ha DA3JMYHBIX KJEAX B AMANAa30He TeMIeparyp, fIpH XOTo-
PHIX BKCIIYATUPYIOTCA CTPOMTENbHbe KOHCTpYKuHM, CreneHb M 3aKOHO-
MEDHOCTh H3MEHEHUS] NDPOYHOCTM KJEeBLIX COEJWHEHHMEA OT TeMmepary-
PHl BCIEJACTBYE BANSHUA [ENaKCAUMOHHBIX INpPOIECCOB CYUIECTBEHHO 3a-
8aBHCHUT OT TEOMETPUH 06pa3la M CTeNeHH OTBEPK/ACHHUS KJjes, HTO BUA-
#0, B 7acTHOCTH, U3 puc. 30.

Pasnuna B ynpyrmx u aethopMalHOHHHX CBOBCTBAX KJeeB W CKIeH-
BaeMHIX MaTEPHAJIOB TPHBOAHT XK BO3HUKHOBCHHIO 3HAYHTEJBHEIX TeM-
MepaTyPHBIX HANDPAMEHAN B KJIEEBHIX COEAMHEHHAX. DTH HampsxKeHHs LO-
6aBJAIOTCA K HaNPHAKEHUAM, BOZHHKAIOWMM IIPpH GOPMHPOBAHUM KJeeBbiX
COEAVHEHUH, W K HaUpsXKeHHAM oT AefcTBHA BHENIHAX Harpysok.

3aBUCUMOCTh BEJIMUMHH OCTATOUHHIX HATpsIKeHHA (ompeseseHHBIX
KOHCOJLHLIM METOAOM) OT TeMNeparypH AJs STOKCHAHHX, Noausdup-
HBIX, Pe30PUMHOBLIX ¥ KayuyKOBHIX KJeeB NIpeAcTaBieHa ma puc. 3l.

U3 puc. 31 caexyer, uro B o61actH OTPHNATENBHHX TEMIEPaTyl AAf
BCEX KJEeB IPOABJAIOTC BecbMa 3HAUHTeNIbHbIe OCTATO4YHBElEe HanpsixKe-
HHfl, BEJAMUMHA KOTOPHIX COCTABJSET 3HAUUTEJNBHYIO JOJIO OT IPOYHOCTH
coeaynenufi. XapakTepHo, uto HanGoabiiuii POCT HampPsAMKEHHH MPONCXO-
JHUT Yy K2YYyKOBBIX KJ€eB, ¥ KOTOPBIX B MCCJCLOBAHHOM AMaNa3oHe TEM-
nepar)yp HaOJIOfaeTcs TeMmepaTypHE Nepexon (crexncBanHe IHOJHU-
Mepa).

B o6aactu nOJIOXKHUTRJIBHEIX TEMIEPAaTYF BeAHUKHA TEMNeDATyDHBIX
HANPAKEHHA HE TAK BEJMKA ¥ MOXET PEeryJupOBaTbCA NYTEM BBEJCHUA
B IOJWMEDP BLICOKOSJIACTHIECKUX KOMIIOHEHTOB.

6) Bamanue Bogwl, D¢ddekT peficTBHS BOAM Ma KJIEEBhe COSJMHE-
HUSL OTPEAENACTCS MPHLONON CKACHBAEMBIX MaTepHatoB, Kies H MAJH-
TEJLHOCTbIO KOHTaKTa CoefuHeHufl ¢ pojol. KuHeTHueckue 3aBUCHMOCTH

meficTBUS BOAH Ha HEKOTODHIC KJjeeBhie COCAMHEHUA NPUBEAEHE Ha pUC.
32.
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Ta6aunma 4

U3menenue (H3MKO-MeXaHuUeCKHX CBOHCTB OTJHBOK KJEEB B 3aBHCHMOCTH OT TEMNEPATYDH MCNLITAH@I

“Mpegen npoutiocTa npa pactiwensm, Kecfex® | TIPEACH IDOSHOCTE Apm Cxca- Mogyate ynpyrocrs J1pu cxarau,
Kaen npm Temmeparype B °C
—60 | —40|—2| o [420| 440 | +80 | —20 | 420 | +80 [ —a0 | —20 [ 420 [ 40 | —60 | 80
|
SnoKCHAHbIE:
DII-1 | 260|220 235 |275/280| — | 62 | 1700 | 950 | 350 [210000/180 000/35 000 {16 000 8800 | 2500
K-153 270 | 200 | 210 | 235 | 250 | 185 | 63 | 1350 | 900 | 325 |100000{ 70 000}35 000 15500 | 7000 | 2800
K-147 250 | 330 | 235 [ 130 | 120 | 55 6 610 | 430|270 | 31000| 13700{ 1000 — 300 [ —
K-134 90| 120 | 170 | 45| 45| 10 3 270 60 | 24 | 15000 4300] 100} — 40| —
Homr?ﬂﬁﬂmﬁ 230 | 240 | 230 | 1851 240 | 160 [ 65 | 1320 | 1000 | 360 — | 87000(41 000 |19000| 7500 | 3800
Pesopnuro-
BHIE:
OT-1 60| 50 — | 85| 70| 40| 40 350 | 310 | 200 | 43000( 30000{22 000 (18000 |15000| 1200
OT-3 — | 651 8| 60| 40| — | — 280 | 130/ 55 1 11000{ 7600/ 1000 ~— 100 | —




HesaBucumo ot BpeMeHH npeGhiBaHus B BOJE BecbMa BOXOCTONKH
coeluHEeHUs1 acOecToleMeHTa, 6eTOHA M TOMY IOAO0HHIX MaTepHasoB Ha
JMOKCHAHEIX M (eHOJbHHX KieaX, cOeAHHeHWs ApPEBECHHH HAa (eHOJb-
HHX M PE3OPHVHOBHX KJefX, CTEKJOMNACTHKOB Ha TONHYDHDHHX U de-
HOJBHBIX KJESAX, METAJJIOB ¢ IEHONNAacCTaMH Ha KaYYYKOBHIX U 3MOKCHJ-
HHX KJedX U T. A. BOZOCTOAKOCTh COENHHEHHA MeTaJJIOB Ha SIOKCHI-
HBIX KJefX NPaKTHYeCKH BHICOKA
JUISL 9KCILIyaTanuy GONbIIUHCTBA
THIOB KJEEHHX  KOHCTPYKLHH,
CaexyeT OTMETHTb, YTO BOAO-
CTOMKOCTb 3THX COeXMHEHHH cy-
IIeCTBEHHO 3aBHCUT OT COOTHO-
HIeHus NepUMeTpa KJIeeBoro IBa
K €ro IJIomanu. 3TO COOTHOMIe-
HHMe DAacTeT ¢ yBeJHYeHHEeM pas-
MepOB CKJIEHBAEMOFO M3JeJHd.
Yem oHO Oosbllie, TeM [OJblue
[POYHOCTh KJEeBOTO COeJUHEHHs
COXpaHAETCsy Ha BBICOKOM YpOB-
He.

100

B) Buusnne armocdiepns.
HeficrBue atmocdepbl Ha Kie-
eBhle COSJHHEHHS CKJIALLIBAETCS
13 KOMIIEKCHOTO BJIHSAHHSA ee co-
CTABAAIOMAX — TeMIOepaTypH,
BJAXKHOCTH H, B MeHblle#l creme-
HH, KHCIOpPOAa BO3AYXa.

Kunetuueckue 3aBHCHMOCTH
NMPOYHOCTH PAa KJeeBBIX COelH-
HEHHA pasHLIX TUIIOB B aTMocte-
pe PpasJMYHHX KJAMMaTHYECKNX
pafioHOB npHBefeHH Ha puc. 33.

S0F

Npeden npoywoemu npu cdsuze, Kic/cm?

Anajnus RagHbHIX 0O aTMOC-
(epocTORKOCTH CBUAETEJBLCTBYET,
yTo0 CTAaGUJABHOCTP IPOYHOCTH
coeguHeHnt B aTMoc(epHHX yc-
JIOBUSIX 3aBHCHT IVIABHHIM oOpa-
30M OT 3aKOHYEHHOCTH NPOLECCOB
CTPYKTYPHUPOBAaRHUS KJesi B IIBE.

Ecim B npouecce HCIBITAHUA
pacTeT IKECTKOCTh KJed B pe-
3yabTaTe NPOJLONKEHAS Mpolec-
COB CTPYKTYPHDOBAHHS, TO CBOACTBA COAMHEHHSA, B 3aBUCUMOCTH OT €ro
KOHCTPYKTHBHOM (hopMbl M HanpAKEHHOTO COCTOSIHUS, MOTYT CHHKaThCA
HJIA TOBHIIATHCS.

ArtmoctepocTofKOCTh CYIECTBOHHO 3aBHCHT TaKXKe OT Paainuus
ynpyrux H jAedOpMalMOHHHX <CBOHCTB CKJAESHB3EMBIX MAaTepHaloB H
kaesi. Bcaw cxaewsaioTcd MaTepHanHl ¢ Pa3nPYHLIMA CBOHCTBAMH MK
XapakTepPACTHKA KJes SHAuuTenbHO OTAEAIOTCA OT XapPaKTEPHCTHK
CK/IeHB2EMEIX MAaTePHAJIOB, TO MDY KOJeGaHMAX TEMIEPATYPH M BJIAXK-
HOCTH B COGXMHEHHAX DPA3BMBAIOTCA 3HAUUTENAbHBIE HepeMeHHLIE Hamps-
KeHus. DTH HANPSKEHHs TPHOABAAIOTCA K BHOITHEH Harpyske M, Beaea-
CTBHe INEPEMOHHOI0 XapaKrepa, YMOROOJAIOTCA UMKJIMYECKOR HATPY3KE,
TIPH KOTOPOH, KaK H3BECTHO, IPOLECCH YCTAJOCTH MAaTepHatoB M H3fie-
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Puc. 30. Bausiune BpeMeHu oO1-
BepxJeHusi (B CyTKax) Ha Ten-
JIOCTOBKOCTb KJIEEBHIX COEJIHHe-
HHAl amoMmHEus Ha kaee DIILI-1
1—3; 2—14; 3—90; 4—150
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Auf pa3BUBAIOTCA Haufonee HUHTEHCHMBHO. DTO OCHOBHBIE MPUUHHBL, KO-
TOpBIE OTBETCTBEHHM 33 CHHKGHHE IPOYHOCTH KJEEBHIX COeTHHEeHHH
GoJbIIMHCTBA THIOB B arMocdepe. B mopaBasiomem GOabLIKHCTBE CAy-
4aeB B aTMOCHEPHBIX YCJIOBHAX HE NPONCXOAMT AECTPYKUHH Kjes B LIBE
U CHHXKeHHE NDPOUHOCTH BLI3LIBAGTCH fbMBH"-IECKHMH, a4 He XHMHYECKHUMHU
npHYHHAMHA,

6
=0 3.)
E‘ma p— : o 60
S \‘o\\ 5 3 3
3 N $ Su
»x
b 3 Syw :
3 T N - 1
* Se
S 4 S w
5 2 S
Q P —’——,J”—-kw____ma 0 S . gy
1 W W 180 7 %0
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Puc. 32. KuHeTHKa NPOYHOCTH KJAEEBLIX COeLMHEHHH NpH Jei-
CTBHH BOIEBL
@ — COeRUNEHHS AQJIOMHHHMS Ha SIOOKCHAHEIX K71eax; 6 — cOefHHeHuf
acGecTONEMeHTa HA DesopUMHOBRIX Kaaax; I —20°C; 2—33°C; 3 —
60°C; 4 —100°C; 5 — gaett OAT-l; 6 — xkaeft AT-2; 7 — xaer HT-,
TeMOepatypa Boasl 20°C

Yem Gosblue CyTOUHBIE ¥ CE30HHBIE Nepenajhl TeMnepaTypH U BJaaK-
HOCTH, TeM OOJhllee 3HAYEHWE HMEIOT TeMNEpaTypHO-BAAKHOCTHEIE Ha-
npsikeHus. ECTecTBeHHO, 9TO NpH 9TOM Haf0 YYHTHIBATH YCTOAYHBOCTE
afATE3VOHHLIX CHJ K JeficTBHIO (paxTOpOB, H3 KOTODHIX CKIAXLIBAETCA
Bo3feficTBHe aTMocdeps. [IpouHocT K/EEBRIX COSAUHEHHH aMIOMUHHA
HA JMOKCHAHBIX KJIeAX BO MHOTOM ONPEAETAeTCs BJIAXHOCTBIO BO3NyXa
B MOMEHT, IPENLIECTBYIOmHUA creMy (puc. 34).

PexuMpl CKACHBANNA ONPEeNsOT BEIHWUMHY OCTATOUHHIX HalpskKe-
HUH B KJIEEBLIX COCXHHEHWUSX ¥, C STOH TOUKX 3PEHUSA, MOTYT BAMATL HA
aTtMoctepoCTORKOCTh KIeeBHX coenuHennfi. OJHako Ha npHMepe COefH-
Henull JpeBECHHE! Ha (EHONBHHX KJIEAX M CTEKJIOMAACTHKA HA MOJHADUD-
HOM KJiee 0KasasoCh, UTC PeXKUMB! CKJICHBAHUA He OTPAsHJIHCh Ha KHHe-
THKE aTMOCHepOCTORKOCTH.

5. HauTeavran cTQTUMECKAR U YUKAUMECKAS NPOUHOCT
Kaeesuvlx coedurerut

Ddibexr ReRCTBUA LAUTENBHOR HATPY3KM Ha KJACCBHE COEAMHEHMSA
OTIpeZeNAeTC BPEMEHEM JO paspylueHns ofpasia moj HOCTOAHHOR M
Neprojuueckn JefcTBYIOMeli Harpyskofi HJH e CTEIeHbI0 CHHMKEHHA
KPaTKOBDEMEHHOH IPOUYHOCTH COEZMHEHHS MOCJ]e (IefACTBHA NOCTOSHHOM
HJH UHKJINGECKOR Harpy3KH B TeueHHe DA3JHMYHOIO BpEMEHH.

TlocTpoeHne XKPUBHIX IJHTEALHOH NPOYHOCTH MO3BOJIAET B M3BECTHOM
CTENeHH NPOTHO3HPOBATL BpPEMs, B TEUEHUE KOTOPOrO Kjeepoe COeXHHe-
HHE JAHHOTO THOA HE Da3pylliaeTcs TOJ HAIDYSKOH OIpenssaeHHOM Be-
nuanael, HaneXHOCTh NPOTHOSHPOBAHHS 3aBHCHT OT MHOIUX (hakTOpOB,
TOM WHCIE OT CTENEHM BAMSHHA DPENaKCAlHOHHHIX IIPOLECCOB, TPHCY-
IUX BCEM TIOJIHMEPHEIM TeslaM H, B 4aCTHOCTH, KJESM.
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Bpems, mecausr

Puc. 33. ArmochepocrofiKocTs cOefMHEHHA METALIOB Ha 3M0K-

CHOHBIX Kledx B pas.nmmmx KJUMATHAYECKHX YCI0BHUAX
a — COeMEEHYs] CTaaM, CABMI IpH cxaTHu; 6 — COGNUHEHHS aJIOMUHUS,
CIBUI IpY CIKATHH, 8 — COENHHEHHS a/IOMHWHHA, pasnup; I — Kiejt K-153
2 —xneit BINLI-1; 3-—xnelt K-134; 4 — ket K-163; 5 —xine KC-6—
oreepxJeHue mpu 20°C; 6 — xmefi KC-6 — orBepXjecH¥e ¢ HAONOMHHTEL-

HRIM TporpesoM B TeueHMe 6 % mpu 80°C; 7 — knek K-134; 8 — ket
SITLI-1; TamkeHt; —-——— Dbaky; ———.—. MupHBIR;
—!i{—::— MocKpa; Ha pHC. 8 HauaJbHas MPOUHOCTh; — — —

yCTAHOBHBIIagaCs TNpoUROCTh; 9 — Mocksa; 10 — Batymu
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Puc. 34. BipsHHe BJaXHOCTH aTMocdepw! M Buja o6Gpasuon
Ha aTMOCCbePOCTOﬁKOCTb COSAMHEHUA aJIOMUHUA Ha 2NOKCUK-
HBIX KJEAX
¢ — 3aBHCHMOCTb aTMOcdepPOCTORKOCTH OT BIaXKHOCTH BO3Ayxa; 6 —

3aBHUCHMOCTh aTMocdepocrolixocTH or BHia ofpas3na; —————

OpY pactsxKenuu, OTHOIEHHe INIOIAAU  CKJIEHBAHHA X HCPUMETDY

ofpasya 043; ————— CABHr TpH oxXartuu. OTHOWEHHE NAOWAAH
CKJleMBaHEMA K nepuMerpy o6pasma 0,25
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Ha puc. 35 npexcrasienbl KMHETHYECKHE JABHBIE MO JUIHTENLHON
MPOYHOCTA KAEEBHIX COSMHHEHHI AaNIOMMHHT Ha SMOKCHAHBIX Kimedx. Ms
puc. 35 CaeAyeT, 4TO NpPH M3MEHEHHH PEJaKCallHOHHBIX XapaKTepHCTHK
nyTeM TOBBIIEHHS TEMUepaTypel HCNBHITAHMA HIM MOJLMDHUKALNE KNeep
®/1acTOMePaM# Ha KDHMBBIX JUJIMTEJbHOR NLOYHOCTH COEMHEHMH, Xapak-
TEPU3YIOUINXCA KOHUeHTpanuell HanpsaKenud, npogBAsIOTCS Te UM HHHeE
OTK/OHEHHS OT TpAMoJMHedHoro Xxapakrepa. [locmenmue ortcyrcTyior,
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Puc. 35. Bunsaune h \ \ N +70°0
TeMIepaTypet H €O »
crapa BSHNOKCHAHLIX O
Kiees Ha pumrensaylo 3 04 a ~
IPOYHOCTD coezyHe- ) \ g
HuUll MeTalIoB §
a — BnuAAEe cocrapa 2 \ 60
KneeB (CABHT 1pu pac- s 07
TSKEHUH); 6 — BAMSHEE R +8U°6}\
TeMmnepaTypst HCIBITA- +100°C \
HER (COBMT TpH DpacTa-
JKERuN); 8 — BJIUSIHIIC
Tenane;(:argg?l ncnmg: = 5 - = 8
e L 10 10 10 10 10

Bpems, cex

€CJIM WCIBITHIBAIOTCS KJEeBHIE cOenUHeHHT ¢ GoJee OXHOPOAHMEIM M paB-
HOMEPHO pacnpefeJcHHLIM TIONEM INAanpSKeHHd, A48 KOTOPHIX BJINTHHE
peslaKCauOHHEIX MPOLECCOB He TaK BEJHKO.

Caenyer noguepKHyTb, MTO No Kpaitnefi Mepe WacTb 9THX OTKJIOHE-
Hui nposiBasercss B 00JsacTH GONBIIMX HATPY30K M MalHX XOJrOBey-
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HOCTeil. DT0 NO3BOJAET C AOCTATOYHO BOJBLUIOR CTENeHbI0 HALEKHOCTH
CYIHTh O JOJTOBEUHOCTH COEJAMHEHMA B 00612CTH OTHOCHTEJIBHO HEGOJb-
HIHX HArpysoK, COOTBETCTBYIOWIMX DAacueTHHIM, B ONPeJSNCHHOM XHama-

30He Temmeparyp.
Ha puc. 36 npexcraBieHn! 3aBMCHMOCTh JUIMTEIBHOR IIPOYHOCTH

OT HArpysky JJIS PasJHYHBLIX KJeeBHX coelmHenuii mpu 20°C.
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Puc. 36. 3aBHCHMOCTh AJAHTENLHOH IPOYHOCTH KJACEBHIX CO-
eIVHEHNH DAasJNYHBIX MAaTepuaJoB OT HaNpsKeHAR

1 — ajJiOMHHHEBHIfl cnJiaB — aJIOMHHHMEBHIE cnaas, ke DIII-1; 2—
AMOMHHHEBEI!  CIOJIaB — APEBECHOBOJIOKHHCTAsl  IMIMTa, KayJYKOBHIA
ket KC-1 (Brninepxxa 1,6 roma); 3 — anioMHHHEBHIE CIJIaB — JpeBec-
HOBOJIOKHHMCTASI NJaNTa, KayuykoBwit kKieft KC-1 (Bmpmepxiga 1 Mecsan),;
4 — aNIOMWHAAEBEIA CHOJAB — APEBEeCHOBOJOKHHCTAs IJWTA, KaydyKoBbli
kaed 88-H (maptma 1); 5§ —To xe (maptusa 2); 6 — aNOMHUHHUEBHRIA
CIjaB — aMIOMHHHEBRIA  cmaaB, KkKiaei  DIIIT-1; 7 — amoMuHHeBbLk
cinaB — nepomnact I1C-4, kneik 88-H; 8 — amomuruesnit cnjaab —
nenonsnact I1C-4, xkaeft DIIL[-1; 9 — amOMHEHHEBBI CIJIAaB — IEHOILIACT
IIC-1, xneli 88-H (xkpuBnle I—5 ¥ 9 — cABUr OmpH  cXaruy, KPHUBblE
6—8 — pasnup)

Hiaatenpuasd NPOYHOCTh COSAMHEHUR MarTepnajioB MeHee INPOYHHIX,
yeM KJef, onpexeasercd NPOYHOCTBIO TEPBHIX. DTO OTHOCUTCS K COENH-
HEHMSIM acGecTOUEMEeHTAa M OeToHa Ha SNOKCHAHLIX KX, a TaKKe Me-
TaJNIOB ¢ NEHOIIACTOM, COSNMHEHHAM NOJU3DUPHBIX CTeKJOIIACTHKOB
Ha TOJHUMPUPHOM KJAEe, COeXHMHEHHAM JIDEeBeCHHH Ha (EHOJBHLEIX KJIeAX
¥ HeKOTOPHM JApyruM. Ha aiuTeqpHYI0 HPOYHOCTE OTYACTH BJIMAET Be-
JAMYMHA OCTATOUHBIX HANPSIKEHMH, OOYCHOBJEHHAS peXHUMaMH OTBEpXK-
neund. B uacrtHOCTH, KOopHUIMEHAT NJAUTEILHOH TPOTHOCTH COETHHEHUN
(cmBEr Ipu pacTVKeHMH) aJIOMHMHMS Ha SUOKCHAHHIX KiaeaX Ha Gase
5-107 cex npu oTBepXKIeHHH B Teuenue 24 ¢ mpu 20°C ¢ mocaepyromum
nporpesom Tpu 100°C B Tewenme 6 « cocramaser 0,5, a mpH OTBEpPKAE-
HYH 1[I0 PEXHMy, OOECIeauMBAIONIEMY MEHBUIYI0 CTENEHb OTBEPIKJSHUSA
(3 #, 100°C) u, creRoBaTeNbHO, HHHE VIPYIHE M  DPeJTaKCANUOHHBIE
cBoicTBa, Koa(ibunuent muarenphHoi npounoctu 0,65, D10  0GbaCHAET-
cd TEM, YTO TpU MeHbIIeH CcTeNeHd OTBEPKAGHHS CHOCOGHOCTL Kied K
nepepacnpefieNleHHIo HaNpsKeHNHA B ofpasile YBeJHIHBaeTcH.

Bhinie 6naM NpUBENEHH JAHHBIE O BJAMAHAM Ha JAJUTENBHYIO IPOU-
HOCTb OZHOBPEMEHHOI'0 ACHCTBMA NOBHILNGHHOR TeMIepaTypH. B peass-
HHX YC/AOBHMAX Ha KJCEBLIE COCAHHEHHS, HaXOIdAMuecs MOJ TOCTOSHHOH
HArpy3Ko#l, MOXKeT [geHAcTBoBaThb M Bxara. (B rtabGa. D npuBeaeHH cBe-
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TaGauuma 5

Bausinne nanvensholi marpyskn B poje mpu 20°C Ha KpaTKOBPEMEHHYIO
fIPOYHOCTL COCAMHEHMI ANOMHHMS Ha SNOKCHAHOM kaee IIIIL-1

Tlpenesn NPOUHOCTH Na CABHL UIDH | 1osponnoe paspymenne mocae
pacmmeaggﬁer;axcé;m, 1ocJae BEIICDNKY, U
Cpox B BOozAe B BoAe
BRIAEPKKH
(CYTKH) |Ha BO3Jyxe Tox nog
npx Ges Harpyskoil |H2 BOSAYRE  geg Harpysxoft
18—20°C | garpyaxm | (30% ot HACpYySxA (30::5 ot
B, B
J
0 124 124 124 — —_
30 126 119 i14 80
90 128 113 110 60 50
180 118 108 105 | % 100 30 10
360 113 105 92 10 0
540 114 86 90 0 0
710 113 115 117 0 0

JeHHA O CHUXKeHMM KPAaTKOBDEMEHHOR TIPOYHOCTH KJEeBHIX COEJMHEHHH
aNIOMAHHA HA STOKCHIHOM KJee IocJe NPOAOJIKHTEJNbHOIO AeACTBHA
MOCTOSIHHOA CTaTHUECKOH Harpy3ku H BjarH. Ms rtaGauusl caemyer, 4o
3a CPOK OKOJIO JBYX Jer AefcTBHe BOABI HA KJeeBLle COeJMHEHHs Iepe-
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KDbIBAET BJAMAHKHE Harpysku. PasHuua B CHUXEHMM NPOYHOCTH HArpy-
KEHHBIX M HeHanpYXKeHHBIX OGpasloB HesHaUUTENbHA.

JefcTBre NMOCTOSHHON HAarpyskd Ha o0Gpaslbl, Haxoxdliumecs B aT-
MOC()EePHHIX YCJAOBMSIX Ha HM3MeHeHMEe KDATKOBPEMEHHOA HPOYHOCTH COe-
AWHEHHl Ha SNOKCHAHBIX KJedX, He3HauHTeJIbHO OTJAHUYAETCH OT JHEhcT-
BHA NIOCTOHHHOR HarpyskH ofGpasnoB B Jal0paTOpHEIX yciaosuax. Cae-
LYyeT YMUTHIBATH NOBBIUEHHYIO HOJ3YYECTh COEXMHEHHH HAa KayuyKOBHIX
KNefiX B JIETHAR NepHoj, NpeRIUecTBYIOMWHMH ¢heMy 06pasiioB.

YcranocTh KN€EBHX CORMHEHMA MPH JAeACTBUM UMKJIMYECKOH Ha-
TPY3KH B IIEIOM TOXMMHAETCR TeM Ke 3aKOHOMEPHOCTAM, YTO ¥ NpH
JeACTBHM CTaTHYeCKoH Harpyskd. TouHo Tax Ke penakcaluoHHBIE MpO-

55



Lecchl CKa3hnBAlOTCH Ha HPONECCAX YCTAJOCTH, NPHYEM CTEIeHb HX Mpo-
SIBJIGHHS. 3aBHCHT OT HANDPSMKEHHOIO COCTOSHH#A, TEMIEpaTyphl, COCTaBa
KJaes H Apyrux mapamerpoB. O6 STOM MOXHO, B YacTHOCTH, CYMITb 1O
JAanHbiM puc. 37. Ilo mepe yBeauueHust CHOCOGHOCTH KA K MPOABJIEHHUIO
PENaKCalHOHHEIX MpOlleccoB (MyTeM {OBHILECHHT TEMNEpartyphbl, BBeAe-
HHA B KJEH 3JaCTOMEPOB M T. J.) SaBHCHUMOCTb AJHTENBHOH IPOYHOCTH
OT HArpy3Kkd CTaBHTCA MeHee BbIPaxKeHHOM, XOTS YPOBEeHb LOMYCKaeMoi
HarPy3Ku MOMKET CHHIKATBCSH.
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