M3BecTns YensabuHckoro Hay4yHoro LeHTpa, Boin. 3 (24), 2004

METAINTYPITMYECKUE NMPOLIECCHI U METAITIOOBPABOTKA

YOK 621.771.63

BIIMAHUE MACLUTABHOIO ®AKTOPA HA NPOYHOCTb
XONOAHOIHYTbIX MPOPUIIEUN

H.M. JlokoTyHuHa, H.I. Wemwyposa, E.M. Conogosa
e—mail: nml@mgn.ru

MarHMTOropckumn rocyapCTBeHHbIM TexHnyeckun yHneepcuteT um. .. Hocoga,
r. MarHutoropck, Poccusa

CraTbs noctynuna 8 asrycta 2004 r.

YCnoBusi NOYTU BCAKOrO MEXaHMYECKOro NCMbITaHMA OTNNYalTCS OT TeX, B KOTOPbIX Matepu-
an gedopmupyetcsa npu 06paboTke 1 HarpyxeHun B ycnoBusix pabotbl [1]. OTMM obbsacHATCS
3HaYUTENbHbIE HECOOTBETCTBUS MEXAY XapaKTepucTukamu nNpoYHOCTU mMaTepuana, nosyyYeHHbl-
MW MPU UCMbITaHUM 0OPa3LOB N MNPOYHOCTU AeTanen UM KOHCTPYKTMBHOM MPOYHOCTLIO. Teopun
pasMepHoCcTM, nogobms u mMogenupoBaHMsA CTaBAT CBOeW 3apdadert chopmynupoBaTb YCNOBUSA
ONbITOB C MOAENSIMU, NPU KOTOPbIX 3TU ONbITbl NPABUSIBHO OTPaXXalT 3aKOHOMEPHOCTU Aedop-
MaLMKn 1 paspyLleHns B HAaTYPHbIX YCIOBUAX.

B 6onblUMHCTBE criyvyaeB npy yBenuyeHun pasmepoB AeopMmpyemblX Unu paspyLuaembix
Ten ycnosus nogobusa HapyLlalTCa: yBeNnuMYMBaeTCca OTHOCUTENbHAas OCTpOoTa Haapes3oB 1 Lapa-
MWH, YMEHbLLIAETCS OTHOLLEHNE pa3MepoB 30H KOHTaKTa K pasMmepam Tena, U3MeHAeTCsl COOTHO-
LWEeHMe Mexay CTPYKTYPHbIMKU 3rieMeHTaMu 1 pasmepamu u T. . Kpome Toro, MHorme TexHomoru-
Yyeckme (pakTopbl OKasblBalOT CyllecTBEHHOE (0OblMHO HebnaronpuaTHOE) BRMSIHAE HA CBOWCTBA
bonee KpynHbIX Tes.

Bce aTh npuyumHbIl, 4ENCTBYS COBMECTHO, MOHMXKAKOT XapakTePUCTUKN NPOYHOCTU, a HEPEOKO
N NNACTUYHOCTK, C YBENUYEHNEM pa3MepoB Ten. 3TO CBA3aHHOE C HapylleHWeM nogobus NoHu-
XXEHUSA NPOYHOCTU Ha3blBaT MacwTabHbIM 3PPEKTOM UnNn BNMSHMEM abCoOMOTHBIX pa3MepoB.
OuyeBMAHO, YTO NpU NOMHOM cobnaeHNn Nogobust macwTabHbIn adpdekT gomkeH Obin 6bl OT-
CyTCTBOBaTb.

CyuiecTByeT HECKONbKO COBEPLUEHHO Pa3fNNYHbIX NO NpMpoae NPUYNH MacluTabHoro dakro-
pa, Npu4eM 3T NPUYMHbI, KaK NPaBuo, BANUSIOT B CTOPOHY MEHbLLEN NPOYHOCTU U NOBbILLEHHOW
Xpynkoctu 6onee KpynHbix 06pa3uoB 1 nsgenuin. Tak, Npu CUIbHOM NPOsiBNeHMN MacluTaba xe-
nartenbHO m3rotasnueatb 6onee menkue getanu. [Npn HeOGXOOUMOCTU U3rOTOBMEHUS KPYMHbIX
aetanen crnegyeT nNnbo 3a CYET M3MEHEHUsI CTPYKTYpbl ocnabuTb gencreme maclitaba, nmudo
N3MEHUTb KOHCTPYKTUBHOE OGOPMIIEHME — Hanpumep, COCTaBMATb KPyrMHble uU3genus u3 He-
CKOJTbKMX MESKNX.

Heobxoaumo Takke usdydaTb ycrnoBusi nogobus ans 6onee CrioxHbIX Criyvyaes, Hanpumep,
npyv BO34EeNCTBUM BHELLHEN cpeabl.

Mpwn BbIGOPE MaTeprana ansa Kakon—nubo KOHCTPYKUMM NN N3genus criegyeT yuYuTbiBaTb He
OTAENbHbIE KPUTEPUM, XapaKTEPM3YOLME CBOMCTBA MaTepuana, a KOMMSIEKCHbIA nokasaTenb —
KOHCTPYKTMBHYO NMPOYHOCTb [2].

B KOHKPETHBIX YCMOBUSAX HArpy>XeHUs KpUTepun, onpeaensitome npoYyHoCcTb, 06yCrnoBneHbl
HEKOTOPOW COBOKYMHOCTBLIO pynn (hakTopoB:

—COCTaB M CTPYKTypa Matepuana;
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—YCMNOBUSI HarpyXeHusi, Kak UCXOOHble, TaKk U MeHsLWmeca B npolecce AedopMUpOBaHUS
W HarpyxeHus;
—pasmepsbl U opMa Tena, COCTOAHNE NOBEPXHOCTU N UX USMEHEHUE B NPoLecce HarpyXeHus.
Kpome BblwenepeymcrneHHbiX (akTopoB HEOOXOOUMO Y4YMTbiBaTb BO3MOXHOCTb BIUSAHMS
OKpYy-XatoLLlen cpeqbl.
PaHee gns oLeHKM NPOYHOCTU KOHCTPYKLUUM M3 THYTbIX Npodunen Hamu Obii NpeanoXeH oT-
HOCUTENbHbIN MoKa3aTenb MPOYHOCTU (I'I,.,looqo ), YOOBNETBOPSIOWNIA KPUTEPUAM KOHCTPYKTUBHOWN

npo4vHocTu [3]:

WhpodOB. npodpAnpodp
Wea308.6a36as

rae Whpogy, Weas — MOMEHT COMPOTUBNEHUS HOBOTO M 6a30BOr0 NPOUnent; O npody OB.6as —

I_Inpocb = ) 1)

BPeMeHHOe COMpoTMBIEeHNe pa3pbiBy HOBOMO M 6a3oBoro npounen; Angod, Agas — KOapuLm-

€HT BOCNPUNMHYMNBOCTU K aKTUBHOCTU BHELLHEN cpenbl.
nnpoq) yynTbiBa€T N3aMeHeHne npo4HoOCTn I'IpO(*)VIJ'IFI 3a CHEeT Bapunauunn:

—reoOMeTPUYECKMX XapaKTepuUCTUK npomnsg — MOMEHTOB WHEpPLUW W COMNPOTUBIIEHUS
W, J);

—MPOYHOCTHLIX XapakTePUCTUK Npodouns;

—YCTOMYMBOCTM NPOhmna K BO3AENCTBUIO BHELUHEN cpeabl.

Moa BeNUYMHOW BOCMPUUMMUYMBOCTU K aKTUBHOCTU BHELLHEW cpefbl NOHWMAIOT rnokasaTerb,
3aBMCALLMA OT YCNOBWUIA 3KCyaTaumm rHytoro npoduns. 3BectHo, YTO Temnepartypa onpeae-
ngeT NPOYHOCTHbIE XapakKTepucTuku meTanna. C y4yeToMm yCroBui akchnnyataumm npogung Ko-
acbbuymeHT A
HeobXx0AMMO MPUHMMATL B 3aBMCMMOCTU OT MMHMMArbHON TeMnepaTypbl, NPy KOTOPOW UX Npea-
nonaraeTcs UCNonb3oBaTh:

A=—1, )

roe GBt , Og — COOTBETCTBEHHO BpEMEHHOE CONnpoTUBIIEHME pa3pbiBY MeTanna, nomnyvYyeHHoe

npu ncnbiTaHun obpasua Ha paspbiB NpY TemnepaType 3KchnyaTtaumMm rHyToro npodung v Bpe-
MEHHoe

CONpOTUBMEHNE pa3pbiBy MeTanna, nofy4eHHoe npu cTaH4apTHOM UcnbiTaHun obpasua Ha pas-
PbIB.

M3BecTHO [4, 5], 4TOo AedeKTHbIE CTPYKTYPbI B TBEPAbIX Tenax (Knactep MUKPOTPELLUUH N Ha-
YanbHbIX 0edeKTOB, CETb MEepPErpyXeHHbIX CTPYKTYPHbIX 3NIEMEHTOB Cpedbl, MOBEPXHOCTb Tpe-
LWMHbI, 30Ha NpegpaspyleHns u T. 4.) obnagatoT npumevaTernibHbIM CBOMCTBOM camonogobus
CTPYKTYPbl U MOOYMHAIOTCA (ppakTanbHbIM 3aKOHaM pacrnpeferneHns n pocta, To ecTb gedekr-
HOEe MHOXeCTBO (CTPYKTypa paspyLlUueHUsl) pa3BvMBaeTCs B Tene Kak camonofobHbIn dhpakTanb-
Hbln knactep pasmepHoctn Dy (0<Df <3). MoOXHO NpuHATbL, YTO paspyLlUeHHas CTPYKTypa

npeacraenseT cobon gpakTanbHbIi Knactep paamMepHOcTN Dy, KOTOPLIN B OCHOBHOM coBMNajaeT
C 0eEKTHOWN CTPYKTYPOM.
Ans y4eTta macwrabHoro aktopa B NpeANoXeHHbIN paHee nokasateslb NPOYHOCTU MMypod

HeobGxoaumMo Ao6aBUTb COOTBETCTBYHOLWMI kKoahdpuuneHT. PaHee B paboTe [4] ons yyeTta Bnvs-
HWUsi pa3MepoB Tera Ha NPOYHOCTb NPeANOXeHa 3aBUCUMOCTb:

Gp ~ V—1/m ’ (3)

roe V. — xapakTepHbiil pa3pyllaemMblii 00beM.

6
m=—2_, 4
53 @

roe Dy — dppaktanbHbIn Knactep pa3mMepHOCTU.
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Ha ocHoBe caenaHHOro aHanmsa MOXHO yCOBepLUEHCTBOBATb (bopmyny ana pacyeTa noka-
3arend Npo4yHOCTU:

WhpodhOB. npodhAnpochOP.6a3
Wsa308.6a3A6230P.npocp

IMhpogp = ; (5)
rA€ Op_npod,OP.6as —— HANPSKEHUS paspyLLEHUs HOBOTO 1 6a30B0ro Npoduneil.

Ons ycTpaHeHus HeooOCTaTKOB NPOduns AOPOXHOro orpaxaeHnsa «E» — 360x100x4,0 mm
paHee GObiny cnpoekTupoBaHbl [6] ABa aHanora 387x100x4,0 mm n 383x100x3,5 mm, Ans koTo-
PbIX C y4eTOM NMpeanoxeHHON popmMyrbl Bbinn BbINOIHEHB! MOBTOPHbIE pacyeThb! MMyyo4 , Pe3ynb-

TaTbl KOTOPbIX NpeaAcTaBrieHbl B Tabn.

Pac4yeTHble XapaKTepUuctmukm npovyYHoOCTun npocbmneﬂ

Bua Mgo
XapakTepuCcTUKM NPOYHOCTU
360x100x4,0 mm 387x100x4,0 mm 383x100x3,5 mm
OT. npogyy H/MM? 432,0 438,2 433,4
OB, npotys H/MM? 526,0 532,3 529,0
Mapodp 1,00/1,00 1,15/1,13 1,01/1,01

I'Ipmmeanme. PaHee npearnoXxeHHasa MeToduka pacyeTa I'Inpoq) — yucnurtenb, ycoBepLleHCTBOBaAH-
Haa MEeToAuKa — 3HaMeHaTelb.

M3 tabn. BuaHo, 4to npocunb 387x100x4,0 mm obnagaeT makcMmarnbHbIM OTHOCUTENbHbLIM
nokasatenem MpoOYHOCTU, HO B cpaBHeHun ¢ npodpunamm 360x100x4,0 mm n 383x100x3,5 Mm
MMeeT MOBbILWEHHbIM pacxod MeTanna, a, cnegosaTternbHO, U CTOUMOCTb.

lNokasartenb I'I,.,poq), paccyvMTaHHbIM MO YCOBEPLUEHCTBOBAHHOM METOAMKE, He3HaYMTenbHO

OTNNYaeTCs OT NepBOHAYanbHOro nokasatens. 3TO CBA3aHO C HEOOMbLUUMM M3MEHEHMEM 0ObeMa
MeTanna npocpunsa. OgHako Ansa rHyTbiX npodounen Gonbluen ToMWMHbI cregyeT yynTbiBaTb
MacLlTabHbI hakTop Npu NPOEKTUPOBAHUN HOBLIX KOHdUrypaunn npodpunen. Hanpmumep, ecnm
paccmatpyBaTb 3aMKHYTbIN XONMOAHOrHYTbIM npocune 230x100x8,0 MM, To nameHeHue MMypoq,

coctaBuT 16 %.

3akntouyeHue

B paGoTe npennoxeH OTHOCUMTEINbHbLIA MOKa3aTenb MPOYHOCTU Npodungd, YOOBMETBOPSIO-
LWNA KPUTEPUSM KOHCTPYKTUBHOW NMPOYHOCTM U YYUTBIBAKOLLMA MacLWITabHbIN dhakTop. OTOT MoKa-
3aTernb XenaTenbHO UCNOoMb30BaTh MPU MPOEKTUPOBAHUN HOBbLIX KOH(Urypaumin XonoaHOrHYThIX
npodcunen.
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