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B crarhe NpHBEJeHbI Pe3yabTAThI HCCIeA0BaHMIl AedopMupOBaHNs OpH
T0OKaNpHOM H3MeHeHHH oObema. Ilorydennl aHaINTUYeCKHE pelieHHs s
C/IyHAeB 0IHOCTOPOHHEr0 H JIOKAILHOI0 HArPEBA CTATbHOM IIACTHHBL.

Y craTTi HABEJEHO pe3ybTATH AOCHIKeHb 1e)opMyBAHHH HPH JIOKAJIBHIN
svini 06'emy.  Orpumani  amajiTH4Bi  plUeHHs IS BHIIAKIB
0HOCTOPOHHBOTO | JIOKAILHOI0 HATPIiBY CTANEBOI INIACTHHH.

In the article are presented the resultsof studies of deformation at the local
volume change. Analytical solutions for the cases of one-sided and the local
heating of the steel plate are obtained.
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X Beenenue
M3BeCTHO, YTO MHOTHE CTPOHTEIBbHbIE KOHCTPYKLMH SKCIUTyaTHPYIOTCA B
YCIIOBMAX ~MHOTOKPATHOTO TIOMEPEMEHHOTO YBIAKHEHMA M BBICYIIMBAHMA,
HATPEBAHMS M OXJIaxaeHMa. AHAIM3 XapakTepa YBIAKHEHWA M HArpesa
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KOHCTPYKIHH ¢ TOC/IEAYIOMMM BHICYIIHBAHHEM HIIM OXJIKICHHEM IIOKa3all, 4To
s OONBIIMHCTBA XapaKTepHO OIHOCTOPOHHEE MeHCTBHE 3THX (aKTOpOB.
Obwemubie  aedopmaryim, BO3HUKAIOIINE noj  JeWCTBHEM cpenpl
OKCILTyaTalMM, HEM30eKHBl Ul COOPY:KEHHMH, HaXO[IMXCS HAa OTKPHITOM
BO3JyX€, TMAPOTEXHUIECKMX KOHCTPYKLIMH, a TaKKe KOHCTPYKIIMH OTariIMBaeMbIX
IPOKIAHCKAX 30aHWA W TPOMBIOUICHHBIX IIEXOB C CYXHM WM, Hao0OpoT,
BIAKHBIM BO3JyXOM. B TakWX YCHOBHIX OKCIUTyaTallid B KOHCTPYKIMM
HEM30€XHO BO3HHKACT HEPABHOMEPHOE paclpelielieHHe BIAKHOCTH T10 CEYEHHIO
W3ENHs, 9TO BEJETK BO3HMKHOBEHWIO TIPAIMEHTOB BIAKHOCTHBHIX Ac(opmMariuii,
HApyIIEHUIO pPaboTel W3NS B KOHCTPYKIMH W WM3MEHEHWIO HAIpsKEHHO-
nedopmuposansoro coctosuus.IlosToMy wW3ydeHHWe Xapakrepa, BEIWMYWH M
0cODeHHOCTEH TeMMepaTypHbIX ¥ BIAKHOCTHBIX Jedopmaimii GeroHa uMeeT
Gonbioe mpakTHYecKkoe 3Ha4YeHWe. B CBA3M ¢ 3TMM ObLla TMOCTapieHa 3aja4a
W3yYeHMs Xapakrepa Ae()OPMUpPOBAHMA KOHCTPYKUMH B pe3ysbTare JIOKaTbHOIO
U3MEHEHUA 00beMa.
MeToanka MpoBeIEHUST HCCTeI0OBARMIT

B pabore [1] mpuBeneHsI pe3ynbTaThl UCCNEN0BAHUIN JIOKATIBHOIO U3MEHEHWs
obremabanok w3 Tkenoro Oetona. B pesynsrarte mccneqoBaHMi OBUI BEITBICH
xapaktep IedopMUpoBaHUS O00pasllOB M PEaKIMU Ha IJIOKATbHOE M3MEHCHHEC
obbema. [IpM mMOCTAHOBKE 3a1a4d  OXKHIANCA BOJMHOOOpA3HBIM  XapakTep
pactipenenermst aedpopmarmii ¥ peakupi Ha HuX. [IpoBeeHHBIE HKCTIEPUMEHTHI
570 ToaTBepaMiH. [lo pesymbraraM SKCTIEPHMEHTOB OBLIM TOCTPOEHBI KPHBHIE,
oTpakaromue 1eOpMAMOHHBIE BOJHBI B IIEHTPATHHBIX CeUeHMAX n3aenuid. /s
3aKOHYEHHOCTH peleHus ObUla BHIMOIHEHA alpOKCUMAIUs MOy YEHHBIX KPUBBIX
AHATUTHYECKAM ~ CIIOCOOOM: METOJOM HAWMEHBIIEr0  CPEeIHEKBAAPATHYHOrO
orkionenus [3]. Kpome toro, panee ObU10 yCTaHOBJIEHO, YTO ITPU OJTHOCTOPOHHEM
YBJIQ)KHEHUH M BBICYIIUBAHAH XapakTep ae(opMUpoBanms 00pa3ios U3 S9EUCTOr0
©eToHa COXpaHAETCS TAKAM JKe, KaK W [UIs TspKenoro 6etona [2].

B pa3BUTHETIONYIEHHOH TEOPUH OBIIO BEIIBUHYTO MPEIIONOKEHHE O TOM, 9TO
BOJNHOOOpPa3HEIH XapakTep nehOPMUPOBAHUS H3HAKOTIEPEMEHHOCT Aeopmaruii B
pesynbTaTe JOKATBHEIX 00BEMHBIX M3MEHEHMH HE 3aBUCHT OT BHIA MaTepuaia n
NpPUYMHEl U3MEHEHW 00BeMa. D10 OOBACHAETCS TPEICTABICHHEM W3IENHs Kak
LEJIOCTHOM CUCTEMBI, CTIOCOOHOM pearupoBath Ha JIFo0bIe BHENTHME BO3ACHCTBHSA U
B3aUMOCBSA3bI0 JJIEMEHTCB STOW cHCTeMbl. [t MOATBEpIKAEHHWA NAHHOTO
NPENOoNOKeHNs OBINa MPOBEICHA CEPHS OMBITOB C IOKATBHBIMHAIPEBOM CTATbHOM
macTuHe! pasmepamu 24x12.3cm, puc.l.Jlng onpeneneHns BeTHIUHBI 00bEMHBIX
neopMaimit  OBUTA  KMCTIONB30BAHBI MHMKPOHHBIC MHIMKATOPBLI 4YacOBOTO THIA,
Harpes obecrieausasicst (peHOM MK TPyO9aTeiM snekTpoHarpesateneM. [Tokazanus
CHAMAIHA [0 Mepe WX HU3MEHEHWSA, IO AAaHHBIM BKCIEPHUMEHTOB TOCTPOSHBI
rpadKy B BHIE BOJIH.

B nipouecce HarpeBanus oOpasia MoKazaHus HHIUKATOPOB CHUMAIKMCE 110 MEpe
VX M3MCHEHUAL.
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Puc. 1. CXeMaoZHOCTOPOHHETO HArPeBa CTaJIbHOM MIIACTUHBL
1 — obpasel; 2 — 30Ha JIOKAIBHOTO HATPEBa; 3 — MHANKATOP 4acOBOro THIA
XapakTep pazBuTns xeopManuii NpH JOKATLHOM
H3MeHeHHH 00BeMa H3/Ie/TuH

[Ipu OBHOCTOPOHHEM HArpeBe CTATBHOH IUTACTHHBLI ObUIM BBIABICHBI PEAKIAK
HeHarpeTo uacTh obpasua Ha Jeopmaumm HarpeBaeMoit 3oubl [lo mepe
nporpesanus oOpasua AeopMalMM yBelIMdeHus 00beMa CMEIaloTCs W3 30HbI
JTOKANIBHOTO HArpeBa, a peakuuud Ha 5TH JaedopMaluM  yBEIUYHBAIOT CBOU
3HA4YeHUs. BBII BHIABJIEH 3HAKONEPEMEHHBIH Xapakrep Ae(opMHUpOBaHUA CTAIH B
pe3ynbTaTe JIOKAIBHOro M3MeHeHHs obbema, puc. 2.Kak BUAHO, 1MOCTE MOIHOrO
nporpeBanys  o0pasua aeGopMalEE yMEHBIIEHHA 00beMa HEHarpeTod 4YacTu
obpasna KOMIICHCHPYFOTCS JHHEHWHBIM pACIIMpPCHHUEM CTAIA W TIPOMCXOUT
JanmbHeimee yBenwdgenuwe oObema. Jlo 3Toro Momenta jgedopmanyum CKaTHA
ABJIAFOTCA PEAKIMCH HA JIOKATBHOE YBEIMHIEHHE 00beEMa.

HHuTepecHo, 4TO MO Mepe pa3BUTHS 00BeMHBIX JieopMalMii TouKa nepexoja
nedopmaimii yBenudenus odbeMa B JAeopMaUMM CKATHA IEPEMEIaeTes 1o
qaHe 06pasta. B 9Tol Touke KOHUEHTPUPYIOTCS 3HAKOTICPEMEHHbBIC HANPSUKEHHA,
KOTOpBIE CrOCOOHBI NPUBECTH K PasBUTHIO AeopMaumii caBura u 00pasoBAHHEO
TPEIIUH.

TTocie mosydeHus AaHHBIX O XapakTepe pacrpeneieHus jaedopmauyi 3anada
AHATTUTHYECKOTO OIMCAHMS TIOYIEHHBIX Pe3yIbTaToR OBLIA BHINOJHEHA METOIOM
HAMMEHBIIETO  CPEIHEKBAIPATHIHOTO OTKIOHeHWs. Jlis oToro w3  cepuu
SKCITepPHMEHTATBHBIX JAHHBIX Obina copMUpoBaHa ycpeTHeHHAs KpUBasd, puc. 3.

Jlanmas 3ajaya oKazanach Ha TOPSAOK CIOXKHee TPEABIAYIIeH u it ee
AHATTMTHYECKON anIpOKCHMALIMH TIOTPeOOBANICS TIOIMHOM YETBEPTOH CTETNEHH,

Y= 520x* —235,01x° + 33,882x* — 1,9118x + 0,055 (1)

Hwke npuBoauTcs KpUBasA — Pe3yNbTaT aHATATHYECKOTO PEIIEHUA.
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Puc. 2. Xapakrep passuTus nedopmanuii B H3A€I1H IPH OJHOCTOPOHHEM YBETHMYEHUH
o 00beMa MaTepuana
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Puc. 3. YcpenneHHple S5KCIEPUMEHTAbHbIE 3HAYEHHNA 1e()OPMaLHii IPH OJHOCTOPOHHEM
HarpeBe CTajbHOM MNaCTHHBI
OueBuaHO, 4Wro NpU CPABHEHMH OSKCIEPUMEHTAIBHOM M AHAIMTHYECKOH
KpUBBIX TIONyHqeHO yOenuTenbHOEe coOBIaJeHHE, OCODEHHO B TOYKE Iepexoaa
neopmarmii pacumpeHus K AeopManuim CoKaTHA.
Kpome Toro npencrasiseT uHTEpeC u3ydeHue AeOPMHUPOBAHUA U3IETHA NPH
JIOKaJIbHOM M3MEHEHHH 00beMa B LICHTPAIBHOM €10 9acTH, PUC 5.
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Puc. 6. YcpeiHeHHble 9KCTIepHMEHTa
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Puc. 4. paduteckoe nsobpaxetue dﬂrlpO}sCHMH?yiOLLlEFO o y
OIHOCTOPOHHErO HATPeBa CTATbHOM ILIACTHHBL
3

KaJIbHOrO Harpesa uempanbuoﬂ 4aCTH CTaJIbHOU IIaCTHHBL.

Puc. 5. Cxema 50
JIHOTO HATpeBa; 3 — MHIUKATOP 4aCcOBOro THMA

] — obpaselr, 2 — 30Ha JIOKA
&, M

JIbHbIe 3HAUeHUs e OpMALI IIPH JIOKATLHOM

it i 1.
Harpese LEHTPAbHOI JacTH CTa/BHON TUIACTHHB!
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PeB_VIIbTaTOM JKCIIEPUMEHTA ABUIACH KpuBas, puc. 6. B JaHHOM ciy4ae
xapam‘ep ﬂe(bOpMHPOBaHM)I B LIEJIOM COXpaHACTCA. ,H.rm AHATTUTUYECKOI 0
OImuCaHvs 3T0ﬁ Kpl/lBDﬁ OKa3ajcia TAaKKe J0CTATOYEH ITOJIMHOM quBepToﬂ CTCIICHU
Q).

y = 1666,6x"— 750,11x> + 103,64x*— 4,1645x — 0,0249 )

r péd)u'ieCKoe m306pa>xeﬂue IIOJIyYE€HHOIO PEUICHMA BBINVIIOUT CJICAYIOWMUM

obpazom.
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Puc. 7. I'padueckoe uzobpaskeHne anmnpoOKCHMUPY FOLIETO MOJMHOMA [UIA CJlyuas
JIOKaJIbHOrO HArpeBa LEHTPaIbHON YaCTH CTAJIBHOI I11aCTHHBI

M3 cpaBuenus pucyHkoB 6 u 7 BHAHAQ JOCTATOMHO KOPPEKTHO Hojo0paHHas
armpokcumarys. Eciiu  npe/inosnioxKure, 9TO 3a/jaHHbIEe BENMYHMHBI ) COAEpIKaT
CllyMalHbple TIOTPEIIHOCTH, TO €CTh OCHOBAHUA CUYMTATh, HTO BEIUYHHBI,
[OJlydE€HHBIE B PE3yJIbTaTe ANIPOKCHMALMH JIy4Ile 3aJaHHBIX 3HAYEHHH, T.K.
AIIPOKCUMALA IPUBOJMT K CITIAKMBAHHMIO MECTHBIX HETIPaBIILHOCTEMH[2].
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