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LLHAUHIAPA

10. C. BOI'OMOJIOB, T. 4. OEJIb

(TTpepcraBiaena HayuHHIM CeMHHapoM Kadeapbl CONPOTHBJEHHS MAaTepHAJIOB)

3HaHHe HANPSKEHHOTO COCTOSHHS NPH PAANANbHOM CXKATHH HHAMHIPH-
ueckux 006pasuoB MexIy mapaJj/elbHblMH IJHTaMu HeoOxonumo anasa foJce
palHOHaJIbHOrO MPOBEJEHHSI TaKhX MpoleccoB o6pabOTKH MeTasioB AaBJe-
HHEeM, Kak MomepeyHast KOBKa M NMPOKATKA, a Takxe s obocHoBanus 6oJee
HaJIeXKHbIX METOAOB MEXAHHYECKHX HCOBITAHHH psAlda XPYNKHX MaTepHasoB.

B aHTepaType NMPUBOAATCA pe3yJabTaThl AKCMEpPHMEeHTaJbHBEIX HCCIEAO-
BAHUM HANpPSKEHHH MO TOPHU3OHTAJbHOK ocH cumMerpun [1, 2, 3]. Onnaxo
HanboJbllee 3HaYeHHe H B TCOPHH 00pabOTKH METAJI0B JlaB/JAeHHeM H B CBsl-
34 C HMCHBITAHMEeM XPYIKHX MAaTepHa/JoOB HAa paAHAaJbHOE CXKaTHe HMEKT
HCCACIOBAHHSA HANPSKEeHUH BAOJb BEDTHKAJIbHOH OCH CUMMETPHH. DTO CBS-
3aHO C TeM, UTO IIacTHyeckas AedopMalHsl 3apOKAAETCS] B OKPECTHOCTH
KOHTAKTHBIX IJIOLIAJOK, 3aXBaThiBasl Bce OOJBLIYIO YaCThb BEPTHKAJbHOH OCH
CHMMETPHH, ¥ JHIIL NPUH OOJBIIUX CTeNeHsX OCaJKH paclpoCTpaHAeTCs Ha
BCI0 TOPH3OHTAJBHYK OCh CHMMeTpUH. IIpHM ucCHbITAHMM XpYNKHX MaTtepHa-
JIOB TpElLIMHA BO3HMKAE€T B PA3JHYHBIX TOYKAaX BEPTHKAJbHOH OCH CHM-
MeTpPHH.

Ananurtiuyeckoe pemenne A. 1. Tomaenosa [4], B pesyabTate KOTOPOro
PACCUMTAHBI HANPSIXKEHHUSI BAOJAb BEPTHKAJbHOH OCH CHMMETPHUH, TOJYYCHO
A5 HJAeaJbHO NJIaCTHYECKOro MaTepHaJ/a, 4TO HECKOJbKO OrpanHyYuBaer
ero 06sacTb NMPHMEHEHHS.

OcHoBHoO#l 3amauell Hacrosiie#i paGOTHl SABASETCST 3KCHEPUMEHTANABHOE
ompenxesieHHe HaNpsKEHUH BAOMb BEPTHKAJbHOH OCH CHMMETPHH LMJHHApPA
H3 YHPOUHSIOLIErocsi MaTepHaJsa, C:KHMaeMoro IO pPajuycy MexXay napad-
JEJBbHBIMH TJIMTAMH TIpecca.

MccnenoBalive BHIIOJHEHO O METOLHKE, H3JIOXKeHHOH B cratbe [5]. JLas
pacyera HanpsAMKeHHH NO 3TOH MeTOJHKe HeoOXOAHMO 3HATh I[ONEepeyHylo
ledopManmio e, W HHTEHCUBHOCTH nedopMauuil ¥ HanpsKkeHuii. OnbiTol
nposejeHbl Ha Auckax U3 Ct. 3 anamerpom 160 u 32 mu u tonumHol 50 u
10 Ma, uTo MO3BOMUIO BEISICHHTL BJMsIHHE pa3MepoB o0pa3loB Ha Xxapakrep
M BEJHUYHHY HANpPSAXKEHHO-ACHOPMHPOBAHHOTO COCTOSHHSA.

Jns onpeneneHuna AedopmaunMH e, N0 OCAM CHMMeTpHH  ofpasuos
OblJIH HaHeceHHl MapajJiesbHble PUCKH. MaMepsiss paccTOsiHUA MexK[y pHCKA-
MH Ha HHCTPYMCHTAJbHOM MHKPOCKOIIE B DPa3JIHUHbIX TOUKax [JHCKa M[ocae
€ro 0CajJKH, HAXOJHUM K3 COOTHOILEHHS:
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Ile Qo H @ — PaCCTOAHHSI MEXKJIY PHCKaMH IO H NOCJe OCaJKH.
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HMamepenue nonepeynoft nepopMauuu e, OCYLIECTBJAIOCH IPH [IOMOLLH
HHIHKaTOopa Mo OCAM CHMMETPUY HHCKA NPH YCTAHOBKE €ro Ha TOPH3OHTAJb-
HOll nuute. PacueTHas ¢opmyna:
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rae A, ¥ i — TOAWKMKEA AMCKAE 10 ¥ IOCJe OCalKH.
Jedopmauuio e, onpeje/anH H3 yCJOBHA MOCTOAHCTBA O0BEMa:

e.+e,+e,=0.

HMuTteHcuBHOCTD AedopManuil

= ]%% V(ex — ey)2 + (ey — 62)2 + (e, — ex)z.

3Hasi MHTEHCHBHOCTb Ae(OpMAIHH, MOXKHO OINPEAENHTh HWHTEHCHBHOCTD
Hanpsi:KeHU#l 0; MO KPHUBOW TedueHUs, MOJNYYEHHOH INPH JHHEHHOM CXaTHH,
crepywiuM obpasom. M3 mccnemyeMoro MarepHana  Obl1o H3COTOBJEHO
8 uuanHIpHUecKUX 06pas3noB, KOTOpble CKUMAJNHCh CO CMa3KOH B OCEBOM Ha-
HpaBJeHHH JI0 PA3JIHYHBIX cTemeHed OcaJkH. [1o H3BeCTHBIM COOTHCLIEHHSIM
onpejeseHbl UHTEHCUBHOCTH HaNpsixKeHHH ¢; H nedopMmauuil e; AJAd KaxK-
noro k3 o6pasuoB (puc. 1). B HecKOJbKHX TOUKax MepPHIHOHAJBHOrO ceue-
HHs o0pasioB onpenensnach TBep- .
noctb no Poksenny fIRB. Tlo pe- §; |}
3yJbTaTaM 3KCHEPHMEHTOB IIOCTPO-
€H rpagyHpOBOUYHBIH rpadguk
6; — HRB. OnuH u3 nuckosB OblI
cxart no paauycy Ha 309%. ITo uc-
KazKeHUK NeJUTEeJLHOH CeTKH, Ha-
HeCeHHOH Ha MOBEPXHOCTb JUCKA A0
OCajlKH, ofnpelenstach B pasjauy-
HbIX TOYKaX HHTEHCHUBHOCTb Aedop-
manuit, amepenue  TBeprocTH
B 3THX JKe TOuKax [JUHBl MO3RO- o1 02 03 0h 05 &
JHJIO N0 TAPHUPOBOUHOMY Tpa(pHKy )
o; — HRB onpenenurb HHTEHCHB-  pyc | Kpusas Tewenns Cr. 3: o — ocesoe
HocTh HanpsikeHu#l. Ilonyyennsie, caTtHe, x — pajHaJbHOE CKATHE
TakuM o06pa3oM, 3HAUYEHHA o0; H 2;
B PasJIHYHBIX TOUKaX JIHCKA HaHeCeHbl HAa KPHBYIO TeueHHs, NOJYYEeHHYIO MpPH
JHUHEHHOM CXKATHH, U 1aJu pas3bpoc B mpelgesax eCTECTBEHHON IOrPEMIHOCTH
3KcNepuMeHTa (pHC. 1). DTO NO3BOJNHJIO HUCIOJAB30BAaTh KPHUBYIO TeUeHHS NPH
JMHEHHOM CXAaTHH B HalleM HCCJe0BaHUHU,
FnaBuble Hanpsi:KeHHs ONpeNeJsIOTCS H3 COOTHOWIeHHs [5]:
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Ocajika HCHBHITYEeMBIX JHCKOB NPOBOAH/IACH CO CMasKOH H3 cMecd rpa-
¢¥Ta M IIHLepHHa AJs YMEHbIIEHUS BO3MOXKHOCTH HOABJIEHHS HaNpsikKeHHil
BAOMb OCH Z, T. €. IJs TNOJYYEHHs IJOCKOT0 HAMPSKEHHOTO COCTOSHHS.
Huck nuamerpom 160 mm Oblr ocaxern Ha 3; 5, 6 u 11,7%.

XapakTep H3MeHeHHs AeOpPMHPOBAHHOTO COCTOSIHHA, H3YyYEHHHIH J0-
CTATOYHO MOAPOOHO, TOMYYHA B Hacrosinlell padoTe MOATBEpKAEHHE H
noApoOHO He paccMaTpHBaeTCH.

Ha puc. 2 npuBefieHbl 3MOpHl TJIABHEIX HANPSKEHHH 1O 0CAM CHMMeT-
prn gaucka. HanpsixkeHns ¢, y KOHTAaKTHON IUIOIAAKH ABJSIOTCA CXHKHMAK-
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IMMMH H cocraBasior 18—28 xe2/Mm? B 3aBHCHMOCTH OT CTElNeHH OCaJAKH.
3aTeM OHH M3MEHSIOT 3HAK M CTAHOBATCS PaCTATHBAKOUIMMH B IEHTPAJbHOI
yacTH AucKa. MakcumyM 3mophl 6, npu ocaake 11,79 pasen 25 xe/mm?® u
pacroJioXeH B IEHTpe AUCKa. [IpH MeHbLIMX OCafZKaX MaKCHMyM 3IIOphbl
o, JIEXKHT NPUMEPHO HA PACCTOAHHH OJHOH TPETH BBICOTH ANCKa OT LEHTPA.

MaxcumMyM 3miopnl 6, cocraBasiomuil  34—60 xe/mm?, HaxomuTCs
y KOHTAKTHOH IJIOIIAJKH, MHHHMYM — B LIEHTpe IHCKa.

67076‘ "
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Puc. 2. 3mopy rAaBHHX HANPSMKEHMH bAvib OCefi CHMMETPHH HMIHHIDPOB, CXKaThIX MO
pamMycy MeX/1y UnapalejJbHHMH TJIHTaMH.
Uuanepp & = 160 aa, [ =50 s :
Broap BepTHKagbeOR ochH: O — raapHble HanpikKeHus mnpu 6 = 3%, X — raaBHuie
Hanpsaxenusa npu 8=56%, A —raaspble Hanpskenus npr 6= 11,7%.
Broas ropusontanphoit ocu: ® —o npu §=11,7%, @—o npu §=117%.
Iunuanp d==32 mm, =10 mm, []— rnasHble Hanpsikenus npu 8= 11,7%

Jlng OUEeHKH 3aBUCHMOCTH HANpPSAXKEHHOrO COCTOSIHHSI OT JHaMETpa
obpasua GbLIH OmpejiesieHLl Hamps:Keuusa npu ocaake ua 11,7% npucka awu-
amerpom 32 mm. PeayabTaTh pacueTa, npuBeJeHHBE HA PUC. 2, YKA3BIBAIOT
Ha CPaBHUTEJNLHO He0O.IblIOe H3MEHEHHE HAaliPSIXKEHHOIO COCTOSHHSE C M3-
MEHEeHHeM pa3MepoB LHAHHIpA,

Panee Obi1 mpepsioxked MeTOJ ONpeAejeHHsl Npejneaa MPOUYHOCTH Xpyn-
KHX MaTepHaJOB MPH PajHaJbHOM CXKATHH HUJIMHIPHUYECKHX 00pasIoB.

OlneHka NPOYHOCTH NPOH3BOAKTCA Mo dopmyae:

P

Sy = A—-,

dl

rae P — pazpymaroiag cuia,

d u | — nuamerp W aauHa o6pasma.

Y psana xXpynmkux Mmartepnanos KoshpdumueHt A no nepBoir  TEOPHM
INPOYHOCTH COIJIACHO HM3BECTHOMY pelleHuio ['epria cocraBasieT npvMeEpHO
0,64. ¥ marepna/noB, o6nafawolUX HEKOTOPOM TJIACTHYHOCTBIO, 3aMe4eHo
BO3pacTaHHe ykazanHoro kKos(®dguuuenta. Kosdouuvenr A, nmo-suaumomy.
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3aBHCHT TakKXe OT YNPOUHAeMOCTH MaTepHaja H B HEKOTOPOH Mepe OT
pasMmepa o6pasuos.

[IpoBeneHHOe HcceOBaHKE NMO3BOJSIET 1aTh OLEHKY BAHAHMA NJACTHY-
HOCTH M YNPOUHSEMOCTH MaTepHaja Ha BeJHYHHy Koagpduuuenra A.

IIpunsAB 3a KpHTepHi MPOYHOCTH HawGoJblliee pacTArHBaiollee HaNps-
¥KEeHHe ITo NepBOod TeOpHH NPOYHOCTH, MOKHO HOJYUHTb IpadHK 3aBHCHMOCTH
KOs duuruenta A or crenend ocaaxu (pHc, 3). M3 rpaduxa BHAHO, 4TO
k03@¢uuneHT A He OCTAaeTCs MOCTOSTHHBIM M CYLIECTBEHHO 3aBHCHT OT IJja-

CTHYHOCTH MaTepuaJa.
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Puc. 3. I'padux 3aBucumoctu xosdpduunenta A or ocai-
KH LHIHHApA

Hnsi OLEHKH BJHMAHHS YNPOYHSIEMOCTH GbLLI BHINOJHEH pPacueT HampsKe-
Huit npu o/ = Const, T. e. m1a nIeanpHO NIacTHuecKoro MaTepuana. Ha-
NpsIXKEeHUsT ONPele/siJIHCh 110 AeOpMallid YKa3aHHOTO BHIILe AUCKA AHAMET-
pom 160 mm, ocaxkenHoro ma 11,7%. ITpu 5ToM COIMIacHO BHIMOJHEHHBIM
paHee uccaenosanuaM [6] npuHHMasoCch, 4TO AeOPMHPOBAHHOE COCTOSHHE
NpaKTHYECKH He 3aBHCHT OT CBOHCTB MaTepHaJja.

B pesyabrarte pacuera yCTAaHOBJEHO, UTO NPH OJHOH OCalKe y HeyIpo-
UHSOMmerocst MaTepHasa kKospduuueHT A Ha 259 HMKe, ueM y Xpymxoro
MaTtepuaja ToHd xe ynpouHseMocTH, yto H CT. 3.

BoiBo b1

1. TIIpu paaumanbHOM CKATHH AMCKA HAaNpSKEHHS 0y BJOJIb BePTHKAJb-
HOI OCH SIBJISIIOTCS CXKHMAIOLIHMH H BO3DACTAOT C YBeJHYEHHEM OCAfKH.
MaxchManbHOrO 3HAYeHHs] OHH AOCTHTaAlOT Y KOBTAKTHOH IJIOLLAAKH, MHHH-

MaJbHOTO — B LeHTpe UHAHHJpa. HanpsikeHus o6, mnpu maanix ocamkax
OTPHUATENbHbI Y KOHTAKTHOH MJIOWANKA M IOJOXKUTENbHB B LEHTPe LH-
JHHApA.

2. OTHolIeHHe Npefesa NPOYHOCTH K CPeAHEMY HANPSIKEHHIO B AHAMET-
paJbHOM CeueHHH IIPH HCNBITAHHH XPYNKHX MaTepHaJoOB Ha pajHajbHOe
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CXKaTHe CHJIbHO 3aBHCHT OT IJACTHYHOCTH MaTepHasld, B HECKOJbKO MEHb-
el mepe — OT YIPOYHAEMOCTH KM NPAKTHUECKH He 3aBHCHT OT pa3MepoB
obpasna.
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