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INTERCOMPARISON THE MODELS DAMAGE SUMMATION
HEREDITARY TYPE

Abstract. Models of summation of damages of the hereditary type are considered. Various
versions of tensor models of long-term strength and equivalent plastic strain to fracture are
compared, as well as the conditions for their degeneration into scalar ones. The formal identity of
the constitutive relations is noted accurate to the physical essence of the described processes.

Key words and phrases: damage summation theory, models of the hereditary type, long-
term strength, equivalent plastic strain to fracture, superplasticity.

O. InptommH po3poOMB MaTeMaTH4HI OCHOBM TEH30PHOI Teopii TpHUBaIOi

MIITHOCTI Ta 3alpONOHYBAaB BU3HAUYaJbHI CITIBBIIHOMIEHHS JJISl JIEBIATOPHOI I:’ij Ta
KyJbOBOi P dacTuH Te3opa momkomkeHb [1]
t
Rj(t):£¢1(t—r)-sij(r)-dr (1)
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P(t)=]g,(t—7)-o(r)-dz (2)
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HaMnpyKeHHS; @, @, - Apa CIAAKOBOCTI, 1110 € MaTepiaIbHUMH (PYHKLISIMHU.

Mipy TMOIIKOJKEHb 3alpONOHOBAHO Yy BHIVIAAI 3arajibHOi KBaJApaTUIHOT
3aJI€KHOCTI

M(P)ch‘P+CZ'P2+C3'Pi2’ 0<M <1, (3)

ne P* =P, -P, - npyruii iHBapianT neBiaTopa MOMIKOIKEHB.

B [4] 3anmpomoHoBaHO BapiaHT Teopii TPUBAIOT MIITHOCTI, IO 3BOJUTHCS JIO
MPEJICTABJICHHS TTOIIKO/KCHHS MapOYacTUHKU MaTepialy y BHTUIAII JeBiaTopa

TIOIIKOJUKEHD 1/ Ta 0a3y€ThCs HA BU3HAYAILHOMY CIiBBIIONICHHI

v (O)=l0(t=7)-0,(r)-7,(r) 07 @
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- IHTEHCHBHICTb HANPYXCHb; ¥, = > 5 HaIpsSIMHUM TEH30p

HaIpPYKEHb; @ - AP0 CINIAaJKOBOCTI, 1[0 BU3HAYAETHCSI HA OCHOBI IMOBEPXHI TPUBAJIO]

MIILHOCT1 MaTepiajia MpHU CTAI[IOHAPHOMY HABaHTAKEHH1

t, =1, (Gi’ ur V)’ )
ae t, - dYac gm0 pyiliHyBaHHS; 77 - IHBaplaHTHUH Oe€3pO3MIpHUN IOKa3HUK
Hanpy>K€HOr0 CTaHy

n="1; (6)
O-i
Vv - JesSKud 1HBapiaHTHUM O€3pO3MIPHUI MMOKa3HUK HAIpPYKEHOro CTaHy, IO

BPaXOBY€ TPETIA IHBAPIAHT TEH30pA ¥ .
B npomy BunagKy KBaJpaTU4yHA Mipa MOIIKOIKEHb HA0yBa€ BUTIIAY
M(l//ij):l//ij"//ij' 0<M <1 (7)

B [5] 3ampomoHOBaHO Ta JOCTIIKEHO BapiaHT Teopil MMiACyMOBYBaHHS

MOIIIKO/KEeHb, 110 0a3y€eThCsl HA BU3HAYAITLHOMY CIiBBIHOIIEHHI

vy(t)=p(t=r)-&(r)- 4, (r)-dr. ®
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ae & = g-gﬁ +&; - IHTEHCHBHICTb INBUIKOCTI nedopmarii; &; - TEH30p-JIEBIaTOP

o .o 2 éij o o

MIBUIKOCTEH JedopMaliiif; ﬂij = g— HalpsSIMHUH ~ TEH30p IIBUIKOCTEH
E.

nedopmariiif; ¢ - AIpO CMAIKOBOCTi, IO BU3HAYAETHCA HA OCHOBI IOBEPXHI

rpaHuYHUX nedopmarlliii MaTepiana nmpu cTarioHApHOMY HaBaHTAXEHHI

gfs zgfs (éi’n’v)’ (9)
1€ &, - TpaHNYHA HAKONMYEHa IUIacTU4YHa AedopMallis 10 pyHHYBaHHS
£,=2(t,), (10)

g(t):igi(f).df. (11)



CTOCOBHO 10 MpoleciB IpocToro HaBaHTaxeHHs y, (t)=y,=const, a6o
npocToro aeopmysanns f; (t) = ﬂ;zconst, TEH30pH1 BU3HAYAJIbHI CITIBBIJHOIICHHS

(4), BUPOIKYIOTbCS B OJHOTUITHI CKAISIPHI MPEICTABICHHS, M0 MOXYTh OYTH

3amucaHi y BUTTISIL

l//(t)zigo(t—r)-ai(r)-dr, 0<y(t)<l te[ot,), (12)

v (t)

3a ogHOro M TOro CaMOro 3aKOHY 3MIHM IHTEHCHMBHOCTI HaIpy>KeHb a0o

:j)go(t—r)-éi(r)-dr, 0<yp(t)<L te[ot,). (13)

IHTEHCUBHOCTI MIBUAKOCTI Jedopmariiii 3 moneneit (12), (13) BUIIIMBaIOTh TOTOXHI
KpUTEpialibH1 CIiBBIAHOMIEHHS. [IpoTe 11 CMIBBIAHOIIEHHSI OMUCYIOTh CYTTEBO PI3HI
nporiecu. Moaens (13) y nopiBHsHHI 3 (12) BusiBUIaCsS 3HAYHO I[IKABIIIOIO, B 3B’ SI3KY
3 TEeOMETPUYHUM 3MICTOM IHTErpajia IO dYacy BiJ I1HTEHCHBHOCTI IIBUIKOCTI
nedopmarii (11). Came 3aBAsSKH 1IbOMY 3’ SIBHJIACH MOKJIMBICTh TTOOYTyBaTl MOJICIb
BUTPAYaHHS pECypcy CHOPTCMEHA, IO J0Ja€ TUCTAHIII0 Ta CHOPMYNIIOBATH 1
JAOCTIINTH HU3KY OPUTIHAILHUX ONTHMI3aIIfHUX 3a/1a4, 30kpeMa [3].

3actocyBaHHsI Teopii IHTErpalbHUX PIBHSHB HAJAI0 MOKJIMBICTh BHUHAWUTHU
3aKOHU 3MIHM IHTEHCHUBHOCTI IIBHAKOCTI AedopMailrii, Mo BiMOBIIAIOTH MEPEeXOay

MaTepiana B CTaH HaAIIaCTHYHOCTI [2].

References

1. Il'jushin A. A. Ob odnoj teorii dlitel'noj prochnosti. Mehanika tverdogo tela. 1967, Nel3.
P. 21—25.

2. Kraievskyi V. Mykhalevych V., Sawicki D., Ostapenko O. Modeling of the materials
superplasticity based on damage summation theory // Proc. SPIE 10808, Photonics
Applications in Astronomy, Communications, Industry, and High-Energy Physics
Experiments, (2018) 108084S (1 October 2018); doi: 10.1117/12.2501489.

3. Kraievskyi V.0., Mykhalevych V. M. Optymizatsiia shvydkisnoho rezhymu
bahatostupenevoho hariachoho deformuvannia pry odnakovii tryvalosti stupeniv. Visnyk
Donetskoho natsionalnoho universytetu. Ser. A: Pryrodnychi nauky. 2015. Ne 1-2. P. 46-52.

4. Mikhalevich V. M. Tensor models of rupture strengh. Report no. 1. Steady loading of
initially isotropic and anisotropic bodies. 1995. Vol. 27 (8). P. 482-492.

5. Mikhalevich V. M. The model of ultimate strains during hot deformation. 1zvestia Akademii
nauk SSSR. Metally. 1991. Ne 5. P. 89-95.



