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PEIITEHVIE S3AJAYNM O BOJIBIIINX
YIIPYTOIIJIACTUYECKUX JE®OPMAIINAX
METOA0M KOHEYHBIX 2JIEMEHTOB

P.JI. Jlaswdos, JI.YV. Cysmanos

AnaHOoTan s

Hacrogamas pabora mocssmiena pa3paboTKe W YHUCJICHHON pean3aliiv MeTOJUKU WCCJTIe-
JIOBAHUsT HATPSKEHHO-Te(POPMUPOBAHHOTO COCTOSHUST YIPYTO-TLTACTUYECKUX TeJI ¢ YUeTOM
pompimmx gegopmarmii. Mlcmoip30Bana mporie Iy pa MmomaroBoro Harpyxenunsi. [[pocTpascTBen-
Hag JUCKPETU3alug OCHOBAHA HA METOe KOHEYHBIX 37eMeHTOB. C MOMOIIBIO MPe/JI0KEHHON
METOJIMKY PEIIeHbl 337a9n 00 YIpyTromIacTUIecKoM AeOopMUPOBAHUN TPYOBI U PACTSIKEHUN
CTEep¥KHS KPYIJIOTO CEUEHUSI.

KuaroueBbie cjioBa: KOHEUHbBIE YITPYTOILIACTUYIECKHE TehOPMAIUH, A IUTUBHOE PA3IOKE-
HEEe TTOTHBIX medopMarnmii, TnHeaprn30BaHHble HU3MIECKUE COOTHOIIEHNS.

BBenenue

B pabore paccmarpuBaercs BOMPOC MOCTPOEHUS AJTOPUTMA YUCIEHHOTO PEICHUS
3aza4uu 0 GOJBIIKMX ynpyromiacrtudeckux aedbopmanuax. B [1-4] npusenenbr pesysib-
TaThl UCCIEIOBAHUS Mporecca AedOPMUPOBAHNS HEJIUHEHHO YNPYTUX TET W HACTOs-
masi pabora sABJISETCsS TPOIOJKeHneM 3TuX pabor. KuHemaTtuka cpeibl OMUCHIBACTCS
sieBbiM Ter3opom Komu — Fpuna (Mepa ®@uurepa), HAIPAXKEHHOE COCTOSHUE OIIPEEIsi-
eTCcs TeH30POM HCTUHHBIX Hanpskeauit Ko — Ditnepa. [lpu pernennn 3a1a4u ¢ yaeTom
IACTUYECKHUX 1edOPMAINil HCIIOIb3yeTCsd aCCOIMUPOBAHHBIA 3aKOH TEYEHUs W aJ|IH-
TUBHOE PE/ICTABJIEHUE TIOTHBIX 1ehOPMAITUI CKOPOCTH. AJITOPUTM pPEIIeHnsT OCHOBAH HA
MEeTO/Ie TIOTArOBOTO HAMPYYKEHUS C UTEPAITUOHHBIM YTOTYHEHUEM HA, Iare HarpyKeHus .
Pazpemarorriee ypaBHeHMe TOJNYYEHO MyTEM JUHEAPUIAIWN YPABHEHUS BUPTYATbHBIX
MOIIHOCTEH, TPU BbIBOAE (DU3MIECKUX COOTHOIIEHUS WCIOJIb3yeTCsl BBIDAYKEHUE TIOTEH-
nuana ynpyrux aedopmaruii. ncieHHas peann3anus OCHOBAHA HA METOIE KOHEIHBIX
ssiementoB (MKD), ucrionb3yercs BOCbMUY3J0BOI H30MapaMeTPUYECKIi KOHeYHbIH 2J1e-
MenT. [Ipemioxennas MeToquKa anpoOUPOBAHA, HA PEITeHNN 331a91 00 YIPYTOIIACTH-
qeckoM medopmupoBanuu TpyOsl. [IpoBeero cpaBHeHNe ¢ AHATUTUYIECKUM DENTeHUEM.
Paccmorpena Takske 3a/1a9a 0 pacTKEHUN KPYTJIOTO CTEPYKHS ¢ 00pa30BaHUEM MIEHKH,
Pe3yIbTATHI PEIeHN KOTOPO# NMEIOT XOPOIlee COBIA/IEHNE C PE3YIbTATAMU, IOy YeH-
HBIMU JIPYTUMH aBTOPAMH.

1. Kwunemaruka cpelpl. YpaBHeHHE B CKOPOCTAX HAIIPAXKEHU

B kadecTBe TEH30pPOB, ONMUCHIBAIOIINX MeOPMAIMI0 W CKOPOCTh jedopMarium,
HCTIONB3YIOTCST TeH30p rpajnenta ngedopmanun (F), mepa nedopmarn Punrepa
ov;
(B) = (F)-(F)T, Ten30p mpocTpaHCTBEHHOTO rpagneHTa cKopocTn (h) = 6_Z (eiej) =
Yj
. 1
= (F) - (F)™!, remsop aedopmanun ckopoctn (d) = 3 [(h) + (h)T} , TIE U; — KOMIIO-
HEHTBI BEKTOPa CKOPOCTH U, Y; — KOMIIOHEHTLI paauyc-BekTopa R, e; — opTeL fekapTo-
BOIT CHCTEMBI KOODAMHAT (371€Ch M aIee TOUKOH 0603HAMEHO CKATAPHOE TPOU3BEICHNE).
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HampstkeHHOE COCTOSIHME OMUCHIBAETCS C MOMOIIBI0O TEH30pa MCTHHHBIX HANPSPKEHW
(X) = 0i; (e;e;), onpeneneHHOr0 B aKTyaJIbHOM COCTOSHUH.

s pernenns 3a1a4 ¢ yuerom (bu3MyuecKoii HeJMHERHOCTH (B IEPBYIO OYepeb 3a1a4
IJIACTHYECKOrO 1ehOPMUPOBAHNUS) MIUPOKO UCTIONB3YIOTCA (DOPMYTUPOBKY PA3PENIaio-
X BAPUAIMOHHBIX YPABHEHNH B CKOPOCTAX nedopmaliuil n Hanpsizkennit. Takue ypas-
HEHWS MOTYT OBITh TTOJTyUeHbl b depeHinpoBanneM Mo BpeMeHn YpaBHeHs TTPUHITHIIA
BUPTYaJIbHBIX MOIIHOCTEH B aKTyasbHON KoHdurypanuu [5, 11]

/(2)--(5d)dQ:/f-6de+/p~5vdS, (1)
Q Q Se
rae () — rekymmit 06bem, S7 — 9acTb MOBEPXHOCTH, HA KOTOPO 331aub! yemims, £, p —
BEKTOPBI 0ObEMHBIX U MMOBEPXHOCTHBIX CHUJI COOTBETCTBEHHO, “--” — omepanusi CBepTKHU
TEH30POB.
[Mocsie auneapuzanuu (1) noiydum ypaBHeHUE B CKOPOCTAX HAIDIKEHU

/ (5)+(6d) + (£) - (6d) + 5 (2) -(6) | d2 =
Q
= [|#+5t] -dvias [ |p+Gp| svas, @)

Q S

riae J = det(F') — oTHOCHTEIBHOE M3MEHEHNE O0heMa.

2. Ompegengioliiue COOTHOIIIEHUSA

Ucnonw3yst BeIpaykeHwue MOTEHIINAIBHON dHeprun ynpyroit medopmamnun W, mosy-
yuM onpejensgdiomue coornonienus [1-3]. B kagecrse aprymentos dbyukiuu W npumem
KOMIIOHEHTBI TeH30pa Mepwl Aedopmarnun ®PuHrepa, TO €CTh

W =W (Bij),

Toraa TeH3op HamnpsKkenuii Komm —Jitiepa OyIeT BIPAKATHCS B CIEIYIONEM BUIE:

®=3E-o" (G5) =5 e (55): ®

Jlisi M30TPOMHOTO MAaTepHasia, CBOWCTBA KOTOPOrO HE 3aBHUCAT OT HAIPaBICHHUSI,
bYHKIMS yaeIbHON MOTEHIINATBHON SHEPTHH 1e(DOPMAITUU TOKHA 3aBUCETD JIUIh OT
I/IHBapI/IaHTOB COOTBQTCTByIOH_[I/IX TeHSOpOBZ

W =W (Iig, I2p,I3B) ,
TOT/IA TEH30P HANPSXKEHUN MOXKHO BHIPA3UTh KaK
2 oW oW oW
Y)==(B)- L) = (B)+ —15 (B 1Y) }.
© =3 8) {5 0+ i (0 - B+ 7o (57)

Jluneapusysa coorHomenue (3) MOAyYMM BBIDAXKEHUE [Jig CKOPOCTH HAIP#AZKEeHUI
Kot — Jitnepa:
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rJe BBeJIeHO 0O03HAUEHMe
4 O*wW
(Ag) = 7 (B) - (m) -(B).

(Z77) = (Ax) -~ (d), (4)

roe (277) = (E) +(h)-(2)+ () - ()" = L4 (2) — nponssonuas Tpycaenna rensopa
Hanpskenuit (X).

MopneaupoBanue yupyromiacruaeckux gedopManuii OCHOBAHO HA AJJIUTHBHOM
[PEJICTABIEHUN MOIHOM 1edbopManiy CKOPOCTH, TO eCTh

(d) = (d°) + (d"),

Nnn

riae (d°) — ynpyrast coctaBasonas, a (dP) — naacTuueckasi.
ITpesnonaraercst CNpaBeInBOCTh ACCOIUMPOBAHHOTO 3aKOHA Tedenust [5, 11]

; . (0D
(dp) =AM 55 )
0x
rme A — CKOPOCTH TacTudecknx medpopmanuii, ¢ — GyHKIma TeKydIecTn.

Pacemorpum B KadecTBe Kputepusi yupyroro aedopmupoBanusi yciaoeue ['ybepa—
Muzeca, KOTOpOe MJIsi W30TPOIHOM CPebl JOMYyCKaeT 0000IIeHNEe B BUIE

o = g — UT(X) < 07 (5)

rjge 0; — WHTEHCHBHOCTh HampsiKeHWiH, or(Y) — TPeJeN TEeKydYecTH, X — MapaMerp
YIIPOYHEHUA.
Torua, ucnonsays (5), maacruvyeckyo 1edopMaImo CKOPOCTH MOXKHO 3allUCATh CJie-

AYTIOMIIM 00pa3oM:
. (0D . ( Oo; 3. (X))
P\ — - — = —
@=3(55) = (5%) =95

3. MeTon npoenupoBaHud HANPAXKEHNIl Ha IMOBEPXHOCTh T€KY4eCTH

[Iycrs mmeercs mBa 6€CKOHEYHO OTM3KUX HAIPAXKEHHBIX cocTosiang k u k—+1. ITo u3-
BECTHBIM mapamerpam k-ro cocroguus oupeznenum (k + 1)-e o caenyromeii popmyie:

(*H12) = (D) + (*R)Aat = (*B) +[(*ET) + (h) - (D) + (*) - (*W)T — La(*E))At =

&m+ﬁm~ﬂw>x%;%? na's) f a

+(h) - (%) + (*%) - (*n)"

rae At — npupamnienue napamerpa (BpeMeHH ), OlpeIesisioliee Iepexo] O IPeIblIyIero
COCTOSTHHS K MOCTIETYIOIIEMY.
SanwuiemM mocaeHee COOTHOMICHNE B CIEAYIONEM BU/IE:

5

k—‘rlZ

(A) (M5 = (*F15). (6)
3necn
(F18) = (52) + {(A) - -(*d) + (*R) - () + () - )T — La(*T)}ae (1)

— TaK HA3bIBAEMBbIH TEH30D «ITPOCHBIX» HANpsxKenuii. YpasHenue (6) onpeenser cHOC
HAIPSAYKEHUH HA [IOBEPXHOCTDH TeKy4decTu [6].
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4. OOGIuii aJIropuTM pernieHust

Jlia perenus MOCTABICHHOM 3aa9u UCTIOAB3YETCS METOJ] MOCIeI0BATE/IbHBIX Ha-
rpyxenuii. [Tporece aedopMUpoBatus NPEACTABIAETCA B BHUIE MOCIEIOBATEILHOCTH
PABHOBECHBIX COCTOsiHMIA. Tlepexo oT Mpeablayero COCTOAHUS K TOCASLYIOMEMY TPO-
UCXOJUT IyTeM [pupaiienus varpysku [4, 5, 11].

B kauecTBe 0a30BOr0 Ha MIATe HAIPYYKEHUSA HUCHOIB3YETCA YPABHEHHE B CKOPO-
CTAX HanpsizkeHwH (2) B COBOKYMHOCTH C JINHEAPA3OBAHHBIMUA (DU3UIECKIMU COOTHOIITE-
ausamu (4).

B urore umeem paspemnaioiiee ypaBHeHue Ha k-M IIare HArpYKeHUsl

/ (") - (*A) - -(6d)+
Qp

£ 208) [T (B + (B - 6m)] 9, Rl vy

2
+/{’“t; k)T = [P, RFolFtE ) svdS = /kf*-évdv+/k£fL-5vdS—
S Qy Se

_é /(’“Z)--(éd)dV—/’“f*-5vdV—/’“t;‘L-5vdS . (8)

Qp Qg S

Tak Kak pemaioTcd KBa3UCTATHYICCKHE 3aJa49d, TO MOXKHO IEPEATH OT CKOPOCTeH K
npupaiienuaM, nanpumep, no dbopmyie v = Au/At (u npunate At = 1 ). Peras
ypasHeHne (8), mOIyunM BEKTOP MEPeMEIeHuil, KOTOPbI# onpenenser KOR(QUrypammo
ua (k+ 1)-M mare HArpYZKeHUS

k+1yi _ kyi + Akuz (9)

" HaIIPpAXKEHHOE COCTOAHHNE
k+1 k k -
+ Oi5 = 0Oij + O'Z'jAt. (10)

Hamnee nna ydera miacTudeckKux aedOpMaruil MpuMeHseM MeTO, IPOeInPOBAHNA
nanpszkeauii (6). HanpsizkeHHOe cOCTOSIHUE, MOJYYCHHOE B PE3YIbTaTe UCIONIb30BAHNUS
MeTOJIa TIPOEIUPOBAHUS HAIPSAYKEHNUS HA TOBEPXHOCTh TEKYy4YeCTH, He YIOBJIETBOPSET
paspemaromeii cucreme ypasHeHuil. [losToMy BOCImOMB3yeMCH MTEPAIMOHHBIM YTOY-
HEHWEM HaIPsIKeHHO-1e(DOPMUPOBAHHOIO COCTOSHUSA. DTa HTEPAIMOHHAS TPOIEILypa
OCHOBaHa Ha BBEJICHWU B pa3pelialoliee ypaBHEHUE BapUallMU MOITHOCTU <«JIOTOJIHU-
TENLHBIX HaNpskeHuily (Xg) Ha BO3MOXKHBIX HedhOpMAIMIX CKOPOCTH, I JOMOJIHY-
TeJIbHBbIE HAMTPSIKEHV ST OTIPEIESTIOTCA KAK PA3HOCTh UCTUHHBIX U IPOOHBIX HATIPSAXKEHUH,
onpegensgemMbix 10 dopmyie (7)

(k25n+1) _ (Zm) o (Elm)

g nuckperusanuu cucrembl ypaBHeHuil (8) uCoib3yercs MeTo i KOHEYHbIX JIEMEHTOB
Ha OCHOBE BOCBMWY3JIOBOTO 3sieMenTa [4, 5, 7, 11]. B urore mius m-ii nrepannu Ha k-m
miare Hafpy}KeHI/IH nMeem

kKAkU””:AkP*FkH*kST”,

rae ¥S™ — BeKTOp JONOJIHUTEIbLHBIX HANPSKEHMI.
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5. PusmdecKre COOTHOIIECHUS 1 pa3pelniairee ypaBHeHUue
AJId MaTepuaJia 2-To ImopdakKa

Pacemorpum npumep noctpoennsi (pU3MIECKUX COOTHOMIEHUN st CJIEIYIONIETO O~
TeHIIMaja yupyrux aedopMariuii:

A+2u
8

rae A\ , i — mapamerpsr Jlsame.
[Tonyunm BhIparkKeHue JJisi CKOPOCTH U3MeHeHus1 Hanpsixkenuit Kot — ditnepa:

(2) = (hs) - (@ + () - (D) + () W) = (D) I,

W =

(hip = 3) + (L —3) = 5 (B = 3).

rie
() =5 B)- (5555) - ()= 5 B)- OO D) +2u(C)-(B). (D

IMoacrasus dusnyueckue coornomienus (11) B ypaBHeHue B CKOPOCTAX HanpszkeHuil (2),
HOJIy9MM pa3pelnaionee ypaBHeHue

/{(d) (A) - -(6d) + %(z) . [(5h)T B+ (R)T - (5h>} — v, v 5u} 0+
Q

+/{t,’,’1~(h)Tf[Vy~v]th}~5vdS:/f-'*~5vdV+/ffL-5vdS.
o Q o

6. YYwnciaeHHBIe IIPUMEPHI

B macrosimieit pabore B KauecTse 6a30BOT0O UCIOJIB3YETCS TPOM3BOJIBHBIN BOCHMUIY3-
JIOBOI KOHEUHBIH 37emenT, npumMensiercds MKD ¢ aucienubivm nnterpuposanmem. Cuc-
TeMa JMHEHHBIX aaredpanvecKuX ypaBHEHHUH Ha k-M IMare HATPY KEeHUSA NUMeEeT B,

[FE]{atu} = {a"P} + {"H} - {5}

6.1. VYopyromiaactudeckoe aedopMHpoBaHHE TOJCTOCTEHHON TpPyODI.
Paccmorpum 3amady onpenesieHus HAPSXKEHUH B TOJICTOCTEHHOU JJIHHHOM Tpy0Oe, HaX0-
JIATIEACS O BO3MEHCTBHEM OCECUMMETPUYHOTO JIABIEHUS P TIPHU YIPYTOMLIACTAIECKOM
nebOpMUPOBAHUY B T€OMETPUYECKH JIMHEHHOM mocTaHoBKe (miockas 3amada) (puc. 1).
Buyrpennnit pagnyc tpybsr a = 14 cwm, BHemunit b = 2 cM, MOAyIbL yupyroctu E =
= 2-10° kr/cm?, koscbdurment Iyaccona v = 0.3. Marepuas noaraem nieaabHoO T11a-
CTHYECKUM, KDUTEPUEM ILIACTHYHOCTHU CayzkutT ycsiosue I'ybepa—Museca (5). Dyuxius
U30TPOITHOTO YIPOYHEHUST UMEET BUJ,

O’T(X) =0oT.

W3 anaauTudeckoro penieHus: HaliIeHO OTHOIIEHNE BHYTPEHHETO JABJIEHUs K TIPEIeTy
rekyuecru p/op = 0.7208, 1pu KOTOPOM PaJUyC ILWIACTHYECKOl 30HbI ¢ = 1.5 cm [10].

Tak kax 3a1a4a 001a7aeT ABYMS MIJIOCKOCTSIMUA CUMMETPUH, PACCMATPUBAJIACH JIUIIThH
9eTBEPTH TPYObI C COOTBETCTBYIOIUMHU IPAHUIHBIMU yCIOBUAMU (PHUC. 2); B CUJLY TOTO,
9TO 337242 MI0CKAS, UCKII0YAEM OCEBBIE CMEIIEHUs BCEX Y3JI0B.

Sagaua apiasgercsa BUINIECKU HETUHEHHON, HO AedOpPMAINN MAaJbl, TOITOMY OHA
perasiachk 3a OJuH mar 1o Harpyske. Tpyba pazousasiach Ha 20 371€MEHTOB IO MTUPUHE
u 20 3JIeMEHTOB TI0 OKPYKHOMY HAIpaBJIeHUIO (puc. 3).

Ha puc. 4 nokazana njactudeckast 30Ha, 1ehopMUPOBaHHON TPYObI, HA pUC. § — pac-
peJie/ieHre PaJIualbHbIX U OKPYYKHBIX HANPSKEHUH B TpyOe 10 OTHOIICHUIO K TIPEIETY
TEKYYECTH.
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Puc. 2. YerBepth TpyOHI C TpaHAT-
HBIMU YCJIOBUSIMH

Puc. 1. Toncrocrennas Tpyba

nwﬁ
11l l|| I" T
i

Puc. 4. Tlnactuueckast 3oHa medop-

Puc. 3. KoneunosiemenTHas ceTka o
MUPOBAHHON TPYOBI

olor

Puc. 5. Pacupeesnenne painaabHBIX U OKPYYKHBIX HAIPsI)KeHNH B Tpybe

6.2. VYopyromjiacTudeckoe pacTaXXeHne KpPYIJoTo CTepXKHA. PaccMmor-
pUM 33439y PACTAXKEHHS KPYTJIOrO CTEPIKHsS CO CJAEIYIOIIUMA MapamMerpamum: R =
= 6.4134 MM, Ry = 0.982R mm, L = 26.667 mMm. OTMeTHM, 9TO JJIsT KOHKPETHIAIII
MecTa 0Opa3oBaHMs MEeHKN B IMEHTPe CTepyKHA 3aJaeTCA CHUKeHue paauyca Ha 1.8%.
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Puc. 6. 'eomeTpus u KOHEUIHO3IEMEHTHASA TUCKPETU3AITUS

1.664
1.5324

1.4008

1.2693

,:’—‘;’ 1.1377
Bl I"'
_ ,:5"9 a?aﬁ 1.0061
= ﬂ“ e L8745
gt
’g; FL .13
”% = L6114

O

AR
N
\
N
N

$
A\
W
4
N

‘-"

_l0.4798

N

0.3482

0.2167

0. 0851

Puc. 7. InTeHcHBHOCTD ITACTUYECKUX AedOpMAIini

Kpurepuem nnacruunoctu cayxur yciosue I'ybepa—Muzeca (5). @yHkius HeauHedi-
HOTO M30TPOITHOTO YTIPOYHEHHs uMeeT Buj [8, 9]

or(x) =or+hx+ (00 —or)(1 — e*‘sx).

ITapamerpsr matepuana: E = 206.9 I'lla, v = 0.29, 0, = 0.715 I'la, o7 = 0.450 ['1a,
h=0.129, § = 16.93.

KoneuynosmemenTrnas auckpern3aus MOJOBUHBI CTEPYKHS IPEJACTaBIeHa HA puc. 6.
Ha ropre 3amatorcsa mepevemnienns. Tak Kak 3ama4ua 00J1a1a6T TPEMsT IIOCKOCTIMEA CHM-
MEeTpUH, pACCMATPUBAIACH BOCBMAsT YACTh CTEPXKHS ¢ COOTBETCTBY FOIIMMU TDAHUIHBIMHI
yenoBusivu. Ha puc. 7 mpuBeIeHa HHTEHCHBHOCTD TJIACTUYECKUX AechopManuii 1 Ko-
HEYHOrO IOJIOYKEHWs, HA PUC. 8 — AuarpaMma <«Cujia—mnepemerienney. MakcumanbHasd
30HA [JIACTUYECKHUX JedopMaruii BO3HUKAET B MecTe oOpasoBanud meliku. U3 puc. 8
BU/IHO, UTO PEIIEHUE, MOJIYICHHOE ¢ TIOMOIIBIO TPEIJIOKEHHON METOUKH, UMEET XOPO-
Ilee COBIAJIEHUE C PE3YIbTATAMU PEIIeHUs JIPYTUX aBTOPOB.
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F80— A AL D

A
020,

Puc. 8. Jlmarpamma «cujia — mepeMelieHne TOPIiay : CIJIONIHAL KPUBAd — PellleHre 10 OITUCAHHOMI
Meronuke, o — perenwe [8], A — pemenue [9]

3akJiroueHue

B pabote mpemioxkena METOIMKA YHUCIEHHOTO MCCIEIOBAHNS N30TPOTTHBIX MaTepua-
JIOB C WCIOJIb30BaHMeM JjieBoro tersopa Komu—['puHa, mist KOTOPBIX (hU3UIECKHE CO-
OTHOIIEHUA 3aJal0TCAd C IIOMOIIBIO d)yHKLII/II/I yaopyroro moTeHIipaJsIa. HOJIy‘IeHbI JINHEe-
apuU30BAHHBIE OMPEIESIONINe COOTHOINEHNsI W pa3pelnaoliee ypaBHerue. B kadecTse
mpuMepa PACCMOTPEH MaTepHa 2-TO TOPsAIKa, BHIOPAHO COOTBETCTBYIOIIEE BBbIPAZKE-
HUe TIOTEHIMAJIBLHON 3Heprum ynpyroit medopmaruu. KpurepueM TpOIHOCTH CIIYKUT
yenosue ['ybepa—Museca ¢ ynpounenuem. [lnactudueckoe medopMupoBaHWE MOIEN-
pyercda ¢ MOMOIMbIO METOAa NPOCIUpPOBaAHUA HaprDKeHI/Iﬁ Ha TTOBEPXHOCTL TEKYy4YeCTU
C WTEPAIMOHHBIM YTOYHEHNEM TEKYIIEro HAIPIKeHHO-Ae(POPMUPOBAHHOTO COCTOSHUSI.
qHCHEHHaH peanmn3anud OCHOBaHa Ha METOJE KOHEYHBIX 3JIEMEHTOB Ha 6&36 BOCbMUY3-
JIOBOTO TIOJIMTMHEHHOTO 3/IEMEeHTa. Perennbl TecToBad 3a1a4da 0 1epOPMUPOBAHNN TOJI-
CTOCTEHHOU TPyObI U 33/1a9a 00 yIPYTOIJIACTHIECKOM PACTSIXKEHUU KPYTJIOTO CTEPIKHSI.
Pesynbrarhl pactieToB JeMOHCTPUPYIOT PabOTOCITIOCOOHOCTD TPE/IIOKEHHON METOAUKN
HCCAeIOBaHNA HeJNHEHHBIX 3a1a9.

Pa6ora Bbinosnena npu dbunancosoii noguepxke PODU (upoexror Ne 12-01-00955,
12-01-97026, 12-01-31212).

Summary

R.L. Davydov, L.U. Sultanov. Numerical Investigation of Large Elastic-Plastic Deforma-
tions by Finite Element Method.

The present paper deals with the development and implementation of numerical methods
for investigating the stress-strain state of elastic-plastic solids with large deformations.
An incremental loading technique is used. Spatial discretization is based on the finite element
method. Using the proposed procedure, the problem of elastic-plastic deformations of a pipe
and the problem of tension of a round bar are solved.

Key words: finite elastic-plastic deformations, additive decomposition of total strains,
linearized physical relations.
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