M3BECTHU
TOMCKOI'O OPJAEHA TPYJOBOTO KPACHOI'O 3HAMEHH
TMOJIMTEXHUYECKOIO MHCTUTYTA nmenn C. M. KHPOBA

Tom 96 1961

Ob YOPOYHAEMOCTHU CEPOIO YYIYHA
J. M. CE10KOB

([1percTaBieHO HAYUHBIM CeMHUHAPOM KadieApbl CONPOTHBAEHUI
MaTepHalon)

Pacuernbie ypaBHeHus JJA ONpefe/eHHs CHJAbl pPe3aHus Ha OCHOBE
Gu3NUeCKOH CYHIHOCTH $BJEHHS TPeOyIOT HaJeXKHHX (PU3HKO-MEeXaHuuec-
KHX XapakTepucTuk oO0pabGaThiBAeMBX METAaJJOB, B TOM UHC/JE H YHPOt-
HIEeMOCTH HX B MNpOIECce MIaCTHYeCKOd JedopMamnuu.

Ilosyuenue XxapaKTePHCTHKHM YHPOUHSEMOCTH AJIA IJACTHUHBIX METa/-
JIOB He BBI3bIBAET 3aTPYyAHEHHi. Ho skcnepuMmeHTasbHOE ONpepeJeHHe no-
BBHIIIEHUS] NPOYHOCTH XPYINKHUX MarepuasoB B Ipouecce aedoOpManym Bech-
Ma 3aTPYAHEHO, TAK KAaK XPYNKHe MaTepHaJH NpH OOBIYHBIX METOAAX MCIEI-
TaHuit pazpymamTtca 6e3 3HAYUTEJNbHOH IIaCTHYeCKOil aedopmanuu.

YuureiBasgs OoJspuioil 00beM 00paboOTKH OTJAMBOK H3 CEpPOro YyryHd
Ha MeTa/qJIOpeXVIIMX CTaHKax, HeoOXOJAMMO CHeIHaJbHO pPAaCCMOTPEThL
BOIIPOC O €ro YINPOUHAE€MOCTH B IPOLECCaX MEXaHMYEeCKUX HCNBITaHuil
U pesaHHus.

ABTOpH yueOHUKA A5 MAIIHHOCTPOHUTEJbHBIX BY30B 110 TEOPHH pe-
3aHus  MeTaasao0B [1], ccwiasgce Ha ucceaeposanuss H. ®©. Kucenesa u
B. A. KpuBoyxoBa, ykasslBaloT, 4TO B CJyuae cCxartusg o0pasioB u3 ce-
poro uyrysHa MMeeT MeCTO, Kak M npu pedopMmamuu CTajaH, NOJUTPOMN-
YyeckKasi 3aBUCHMOCTb. Ecau, nHanpumep, obpasen IUIHHAPHUECKONR (OpMb
CXXUMATh HapacTamolied cuaoil P U Npu 3TOM H3MEPHATHb OCTAIOULYIOCH BhH-
coTy /, To mpouecc cxkaTHs O6yAer NOJAUHHATHCS 3aKORY MOJUTPONH |2

Phm = Py,

3aechb /i,— HauasbHasi BBICOTA HUJMHIPA;

P, — ycnoBHast cuaa cxkartus, T. €. Ta CHJIA, HAYMHAS C KOTO-
poil MOABUJIUCHL OB MEPBBHE OCTATOUHBIE JedopManuH, ecan Obl NOJAUTPO-
ma cxatug Oblsia CpaBejf/IMBa C CaMOro HauaJla CxKaTusd.

Ilpn stom mna ceporo uyryHa mnoxasaTtesb HOJAUTPONBL CHKATHH — 7l
UMeeT caeayionue 3naueHus (Tabua. 1).

K coxaneHnuio, He JaHBl NPUMEPHl pacyera CUJIBl Pe3aHust 110 npHBe-
JEHHBIM XapaKTepUCTHKaM YIPOUHEHHS CEeporo 4YyryHa, He YKa3aHH pe-
3YJAbTATHl COIOCTABJEHUS PACUCTHEIX M 3KCNEPUMEHTAJNbHLIX BeJHUHH CH-
JBl pesanus 1npu 00paboTke XPYNKMX MaTepHaJsoB.

ABTOpsl yuebuuka [1] HE NPHUBOAAT B3HAYEHHH YCJIOBHOH CIKHMAIO-
mel cuae £, AJg YyryHOB, 1O KOTOPHIM VKAa3aHBI 3HAYEHHs I110Ka3aTe.ns
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Tabnuupa 1

Tseprocib uyrysa | MNoxasateas no-
no bpuneaaio JHTPOIBl—m
220 1,60
190 2,00
120 2,40

MOJHTPONBl CKATHs, UTO JUIIAET BO3MOJKHOCTH HCHO/b30BATH 110JIy4€HHBIE
XapaKTEePHCTHKH yNPOYHAEMOCTH CEPOro UyryHa AJisi NPaKTHUEeCKHX pac-
4eTOB.

Bmecrte ¢ Tem cjaeayeT OTMeTHTb, YTO INPHBEAEHHbIE XapaKTepPHCTHKH
YNPOUHEHHUs] CEPOro UyryHa, OYEBHJHO, NOJYYEHH B JHANA30HE OUEHb
MaJblX CTeNeHeH NJAacTHUecKOH aedopMauuy, KOTOpPasi UMEET MeCTO NpH
OGBIYHBIX MEXaHHYECKHX MHCNBTAHUAX XPYIKMX METaNIOB, 4 NPH MAaJjibixX
CTeNeHsiX MJIACTHUeCKO# Ae(opManuH HeT MOJHTPONHYECKOH 3aBHCUMOCTH
Jaxe /s MIaCTHYHBIX MaTepuanoB, 4YTO NMPHBEJIO K BBEAEHHIO YCJAOBHOMH
cxumalomeit cuasn P, [2].

S1tuM OODBACHACTCA NOJYUE€HHE BeCcbMa BHCOKUX 3HAYeHH{l noxKasarte-
Jifl TIONUTPONBl CXKATHA A/d CEpPOro YYTYHd, KOTOpPHE OKAa3a/JuCh BbliIe,
yeM A5 IJIACTHUHBIX METaJJOB, U3BECTHHIX CBOEil 60JbIIOIl CKJIOHHOCTHIO
K ynpouHeHHIO. Tak, HampuMmep, 3TOT NMOKasareab A9 MEIH IO ONbITAM
M. A. Boasmanuncii [2] paBen Bcero 1,3.

B cB3M ¢ HM3/10KEHHBIM BO3HHKJIA HEOOXOAUMOCTh 3IKCIEPHUMEHTANBHO
ompejeauTb, K4KOBA ke Be/JHUHMHA YMNPOUHEHHS CepOro uyryHa NpH ero
3HAYUTENbHOM Ae(OPMHPOBAaHHH, KOTOPOE HMEeT MEeCTO INDU Pe3aHuH.

B na6opatopuyn CONpOTHBAEHHS MaTepuasaoB TOMCKOro MOJHTEXHH-
YeCKOT0 MHCTUTYTA 3KCIEpPUMEHTaIbHOE HCCJAeNOBaHHE BOIpOCa YHpOu-
HeHHs Ceporo uyrysa OBLIO MNPOBEJEHO MO METOJHKe, pa3paboTaHHOH
npod. b. II. I'posunbim [3], a Takxke NpU MOMOLIM KOHHYECKHX Kpeiie-
poB.

Uyryuasle o0pa3mbl CXKHMAJHCh B MEAHBIX 000UMAaX, IO3BOJIAIOIHX
MOJYYHTb 3HAUNTEJbHBIE CTEMeHH IACTHYeCKO# npedopmMalnuu UyTYHHBIX
obpasnos. Ha ocHOBaHuM pacueToB, KO-
topeie pekoMenayiorea npod. B. . po-
3uHBIM |3] npu 06paboTKe 3KCIIePUMEHTAb-
HBIX JAHHBIX, HOJyYeHa auarpaMma Cxa- s0 | —

(4]

el '

cwamue

THA UyLyHa B yCJOBHAX CJOKHOTO HANpsi- o o~ N
)enHoro cocrosinug (dur. 1). S 4 :
M3 npuBeseHHOro rpaduka BHAHO, YTO . v ]
o o S zy';-(
YyryHHBI 06pasern, CKUMAEMBIH B MeHOil N HB 160187

o6oiiMe, JaeT ABYXKpPAaTHOE YBeJHUEHHE iy

CTENEeHH TJAACTHUECKOI & § o~odes odiumu |
® 'H‘e(bORMaHHH’ o 3 0- 018 odouime

OTBETCTBYIONIEHl MAKCHMAJIbHOH BeJHUHHE &

WCTUHHOTO HANPSIXKEHHS CKATHs, MO CpaB- s 0 L L ey,

HEHUIO ¢ OOBIYHBIMM MCIBITAHHUSIMH HA CXKa- d,‘;mm‘g““ ;ﬁamaw;

tHe (6e3 o6oiiMp—8 %, a B oboiiMme —15 EE i

—18 %). Pur. 1.

O/iHaKO yBeJHueHUE HCTHHHOTO MakK-
CHMaJIbHOTO HANpsKEHHsT CKATUA UYYTyHHOro obpasma B MeJHOil o0ouMe
0 CPaBHEHHIO C OOBLIYHBIMH HCNBITAHUSIMH cocTaBuao Bcero 10--12%
(54 we/mm* Ge3 oOoiimbl u 61 Ke/mm® B oboiime).

CsienoBaTebHO, TOBBINIEHNE MPOYHOCTH CEepOro 4yyryHa B XOHe IJac-
THYECKOMN pedopmannnd BeCbMa Mao.
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Mgt 1OMONHUTEILHONH IPOBEPKH 3TOrO BHBOjA ObLIA npoBeaeHa CepHA
OIBITOB C KOHHYECKHMH KDELIEPaMH, H3TOTOBAEHHBIMH H3 PA3JAHYHBIX Me-
taan08. Konuueckuit Kpemep, ueprex KOTOPOro mnpuseieH Ha Qur. 2,
O0XHUMAETCst Ha Ipecce, IPU 3TOM HA KakKIOH CTYNEHH HATDYXeHHs pe-
THCTPHPYETCA Cuia—F, MIOmEAbL OTnevaTka Ha J1edOPMHPOBAHHON uac-
™™ KOoHyca—/F" n TBepnocTh no BpuHemI0 Ha 00pas3oBaBuIEHCT MAOMAM-
K€ yCeyeHHOro KOHyca.

Iast cpaBreHHs: OBLTM B3STH KOHHYECKHME KDEIIepa U3 HepXKaBeiollei
craan OSIT, koropas B 1poilecce MAACTHYECKOH nedopMaIHUH BecbMa

v CH/JIBHO YHUPO4YHsAeTCs (MOKAa3aTeJab I1CJIHT-
ponBl CKaTHA JJad Hee paBeH 1,45), craau
3 u ceporo uyryna teepgocteio HB=150
~-160. PesyabTarsl 3THX ONLITOB mpuBeje-
Hel Ha ¢ur. 3,4 u 5.

M3 npuseseHHBIX rpadukOB BHIHO,
UTO KOHTAKTHOE HAIIPSI)KEHHE B IpoIecce
CXaTuA KOHHYECKOro Kpeuiepa, H3roToB-
JIEHHOTO M3 OpeJe/IeHHOIO MeTaJaa, 0CTa-
eTcst NoCTosinHbIM. Tak ke ocraercd mo-
CTOSTHHOH NPH BCEX CTYNEHAX HATPYKEHHUs
TBEPAOCTE HA Je(@OPMUPOBAHHOH YacCTH
28 Kpemrepa, XOTs 3HAaUYeHHE 3TOH TBEpPAOCTH
. OyZer OT/aHYaThCsi OT HCXOHOIL.

j Cnoco6HOCTh MaTepuasa K YIpPOUHe-
: HUIO B IpONeEcCe MIacTHYecKoil pedopma-
*‘_ o 32 ” IIMH, HAa HAUI B3TJs], MOXKET GBITh OXapak-

TEPU30BAHA OTHOCHTE/IBHBIM VBEJANYeHUeM
TBEPAOCTH B mnpouecce aedopmaikn Ko-
HHYECKHX KpeuepoB, H3TOTOBJICHHAHX U3
THX MATePHUAJOB.

Pur. 2.

Tadauma 2
’ Tsepaocts no Bpuueatio { OTHOCHTENBHOE
- :
Martepuan ; | nmocie mepopy. | YBemmdenne
‘ HCXONHAR DSiTe | TBEPIOCTH
AT ' 130 ! 985 | 1,20
: | !
Cr. 3 | 162 | 220 | 0,36
Uyryn | 156 ? 178 ! 0,14
|

YUHTBIBAsL, UTO TBEPAOCTL JACHOPMHPOBAIHOIO 06pA3Na JIHHEHHO CBSi-
3dHa C HaNpsiKeHHeM CxKaTud [4], MOKHO pPACCYHTATHL CTENeHb NJIACTH-
YeCKO# JeQOpMAanHH, IPOMCXONAIIeil TpH 00XKATHH KOHYyCA C yIJIOM 1IpH
sepuirHe 90°. Cor/siacHO 5THM PacyeraM OTHOCHTEJIbLHBIH CIBHT IpH 00-
XKATHH TAKOrO KOHYCA PABEH NPUMEPHO 2 eguHunam.

Ipu Takoil 3HaunTe bHON CTENEHH NJIacTHYecKoill AedopMamuu YyryH
1I0Ka3aJ  ynpouHeHue nopsaxka 14 %, craas 3—36 %, craap 91T --
120 %.

Caenosareanbto, 06pasnsl M3 CEPOTO Yyryla B CHENMHAABHBIX ycao-
BUfIX HCIBITAHHUII, MO3BOJSIOMUX NOCTHraTh BHICOKHX CTEHNEHell miIacTHuec-
KOli Jedopmanuu, 10Ka3ajn BechbMa €1a60€ MOBHUIEHHE HCXOMHON npou-
HOCTH, 3HAYUTEJAbHO MeHbllee, 4yeM AJas ctaad 29!T u craam 3.

STOT BLIBOJ, HNOATBEDMACHHBIH pe3yabTaTaMH CHEHHAJBHBIX HCC/e-
AOBaHUH TIO JBYM Pa3JAUYHBIM METOJAMKAM, MMEeT OUeHb BAXKHOE MPAKTH-

56

98



H8

QE#O%Q&\E

o
o
=

o
o
™~

4 10§
o

917

Q
\\H

— L

cmanb

=

I,Am{ //
+

7

Dw,. 2

o
-

damady

& ® i

oM saS?mnEUWmo. JSC

cm?

8

Ko mawma

Naowags

dur. 3.

0wo05d5 911y

HB
300
200
100

H

/
-
Cmans 3

E
=¥

[~
) 5 ] S

damady ox musgm\&u.um% “orn)

4,9

3.0

2.0

1,0

Pur.

owacbdag s

yyeyn HB 150160

|

P

domsdy bH Eomeifigusnab ‘BYNG

22

1,0 15

0,5

5.

Dur.



YyeCKkOe 3HaueHHe, TAK Kax MO3BOJsAeT BeCTH PAaCUeT CHJIBI pe3aHus Ipu 00-
paboTKe Ceporo uyryHa 1o HCXOJHOH TBepAOCTH ero, T. e. 6e3 yuera
CTeneHed mnJacTHUYeCKOH AedOpMAlHH, 4YTO TaKkKe MOJATBEPKIAeTCH pe-
3y IbTATAMH OIHTOB N0 TOYEHHIO H (pe3epoBaHHIO ceporo uyryHa [5].
[locko/bKy onpeje/jenue XapakTEPUCTHK YINPOUHSEMOCTH XPYHKHX
MATepPHANIOB B IIpOIecce IJIacTHYeCcKOH jaedopmanuu OOBIYHBIMH METOAAMH
MEeXaHHYECKHX HCHHITAHHI BeCbMa 3aTPYyJHEHO, CJAelyeT PEeKOMEHJ0BATH
AAs 3TOH 1eau Meroj] nedopManyH KOHHUYECKHX KpelepoB € NOCAeAyi-
HIUM H3MEPEeHHEeM TBepPJOCTH APOPMUPOBAHHON YAaCTH Kpeliepa, KaK BecCh-
Ma NPOCTOH H HajexXHbH Metona. llpemnaraemelii MmeTos MoOXxeT OBITH TAK-
e HCNOJNb30BAH W JJ/IsT ONpeAe/eHus yHIPOYHAeMOCTH MJaCTHUYHBIX Me-
Ta/1A0B. XapaKTePUCTUKOII YNPOUHSIEMOCTH MeTalJa B XOJe mJacThuec-
koii nedopmanuy MOXKET CAYXHTb OTHOCHTENbHOE YBEeJHYEHHE HCXOJMHOII
TBEPAOCTH MeTan/a mpu jaedopManuu Kpeiuepa ¢ YIJOM [pu BepuiMkHe,

pasiom 90°.
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