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Abstract  Polyurea is a new type of elastomeric polymer which is formed through the reaction of isocyanate
components with amine components. Due to its excellent mechanical property, such as high elongation, high strain rate
strengthening and high dissipation, polyurea shows a broad application prospect in the fields of national defense, energy
resources and transportation. So far, numerous studies on the static and dynamic mechanical properties of polyurea under
multiple temperatures and strain rates have been performed. Various constitutive models were established to characterize
and predict its mechanical behavior concerning its temperature dependence, strain rate dependence and other mechanical
characteristics. These researches provide a foundation for understanding the anti-impact and shock attenuation

mechanism of polyurea, as well as its further application. Firstly, the micro-phase segregated structure of polyurea is
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introduced briefly in this paper. Then we review the experimental researches on the mechanical behavior of polyurea
from the perspectives of linear viscoelasticity under the small deformation and nonlinear viscoelasticity under the large
deformation, including the development of testing technology and the researches on the factors influencing the
viscoelasticity of polyurea. In addition, the constitutive models of polyurea, established through the framework of
multiplicative decomposition of deformation gradient, the approach of hereditary integral, the strain-time decoupling
approach or other modelling approaches, are reviewed. The differences between different types of models are discussed
from the perspectives of strain rate range, temperature range, whether the model could describe the pressure dependence
and softening behavior of polyurea, and the number of model parameters. Finally, several suggestions for further research

on the mechanical behavior and the constitutive relation of polyurea are put forward.
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Amirkhizi ZE05) f HOR kBB R L TR
JOR PR 2 PR R e P AN R A AR, HL % R T R U A
F 7 R L ASE IR S P i 12 43 kg A G i 2 A g £
Wi I8, A JHC e 8. 26 7 2

_tr(o) _ InJ

T =Kk (49)

PR R HL S JL R AL e R

o, p AR, K 2k
%, Bl
K = Kier +mg (6 — Orer) (50)

For, Keep B UL Orer T IIRRRBE R, my REAAFR
PR AL AR AL
IR 18 i 8 g S P 36 A BR G0 Fes h

o' (1)= Gref(E M -E(@) D' (1)dr (51)

0 Gre
Hr, D (0) 2 2R K R R, Grer() 22
FORAS T R, & (o) 4RI ], &2 % FE
JEARAY i HI A5 250N 8], HAR Ry

dx
0= [ 5 (52)

Forr, a(@) & R e DR 7, FH T2 R B 0 I [i) (1)
SRR W TRV AR it 2R 4, TV IR B AL
AR EE LA I 100 K JEH N, a(0) W] LLH] WLF J7 72127
R,

Cl(g_eref)
Ina(@) = ———— 53
nal) == oo, (53)

e, €11 Cy 15 BRI Orer AN AL AR
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N FFERE |, Amirkhizi 2505 51T S %08, il
TR T A5 20 A UL R 9/ 0 IS UL e 4 PR 1 7 A
S, 135

a(0.p)=a(0-Cyp) (54)

1, Cyp 7 M sl JE L R85 6 1720 (51) T Iia
S B, AT 2 A R BOB Ak, Horh E AR
BB AAM Prony HETE K. WHEEASH D, AKX
fi v, (HBUE T FE SN Prony OB X7 H] T
B S, AR T 2R, U A st TR AN &)
SRR ey SR, TR T SR 2 B ITUA REAR F (1) 40,
A A I 1A) B R A St A . Amirkhizi-Nemat-Nasser £
R T Prony KEUE A, B

n
Gref(t) =Go [1 + Zpie_t/qi] (55)
i=1

o, Goo S VAT BT DIRR, n AL INER, g 3R i A
RIS 8], Goopy 72 55 § AN F2 LI PR A2 L ASE £

X T RPRE A il B2 AL, BT T8 BB E (i
VAR F), AR T8 R R DA B 56 42 4 46 FARE, Ui
JEAAR AR IL N

0 _ LWy _ 2600 Py o) (s6)

@O o Oy ba g

Horh, Oy RTEEIE, WoZFERIIE I, &) (0 258
A b RE AR AL, 1 SCH

. t
83 () = jo e~ €6/ 4i py (r)dr (57)

Amirkhizi-Nemat-Nasser $5 84 %] 2 1 4 #4532
50453 20 IR AN [FIUGLE T SR MR AN B s 407 4 SR AT AL 1Y)
PG R, ARG LT B P fplt s 4 &5 R0 B 3 22,
fen AR AR N, 7K AP vy TSR IX R B T
Amirkhizi-Nemat-Nasser 15 Y (] ff 52 i I o2 36 -2k
PERE SR A ST, WA 2 R SRR AR 1
Rk, PRI, BRSO AR AR TE 32 SIS DL R AR
LA FR0, T AR MEARALL B D) AR T8 32 i R
222 Li-Lua #%!

AT Amirkhizi-Nemat-Nasser #5781 )¢ 3E 28
PGS, Li SE07) G T SRR AR S 1 R P AR
ABE TR S P W) 187 53 D (I YA 2 (18 e o 12 7y
S AR B8 AN R 2200086 1) 2Rk e g

A7 RE R AR T (R Y ) 56 4 HH 5 g B 32

Bk, IFRAI T Ogden ji 5 AR RS A1 N ) AR g 2

W= Z; %(a‘f + 5T+ A5 -3) (58)
o w Fla ML EL, Ay, A Rz 2 2 AR TE )
TR T, 0 I YA f 2 B 5O A% AR AR 1 e
ATLAMR RIS 2R P-K Ny, & 68 K P-K N )
RPN IR . AR BOE LA S B I 3
INFAPSESHE S E IRV EC EI L mb i Ny
. 2 i (4 —a; ;,
o= 3 T Ay -2 ) (59)
i=1 !
X T2 AH SR A g N, B SR ] T ARG MR
FRPERIR W I8N
o = F-{jot[Al +A2(12—3)]GV(I—T)E(T)dT}-FT—pVI
(60)

o, pv e R PEm N (1) Hs ik, Ay FA, & HEL, L 2
LR -MKETRERKERSE - AXE, E=
(FTF+ FTF)| 2 A MR RNAR R 3K AL, GY (o) AL
A A B PR A St S R B, [FJAESK ] Prony ZRAUE (.
0 2 L8 R A I R g N g Ok 2, A ] LA 30l )
R N . B Tk e Y RN S Y 15 21 LS
(PR IINPIR

Li-Lua 15 RUAALL 25 L 55 AN 5] 13 A% 2 (1) 554 s 4
ARG, XU T IR ARG R A (A
TOWEAT 25 AR i AL 5 R, 2003 5 320 5 o
I Li-Lua A80IE F ) B0 S 4 28 1o e Ak,
Li-Lua #841 Ogden 841 Prony Z 47 4 1K) 25
5%, 5 Amirkhizi-Nemat-Nasser #5575 A [a], 1% 4540
B IR E . RN,

Zhang %P9 1F Li-Lua B8R IERN |, 2E—20 K%
J& T &R T RARM B AR B AT =24
Mooney-Rivlin £ %5A Ogden # PRI, K E sk
DT MR SR BRI T IR T & S BN IR
o AR FAH I, AR R mT LA R AR ) U
FEE U
2.2.3 Chevellard-Liechti 1574

H T1EIE Knauss 55000611 28 i [ by A4 AR 2 53 14
B TEVER IR B R Y B VIR T & T 1 ARG MR R 1
AT 4 ) 10) {8, Popelar Z5(62-631 St 37 T BIYME IFE H H
PATRAK BERY, T4 o) B1 48U B8 i R 2R 2 e A4 kL AT
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T HIE. Chevellard <5221 7 1245 R N ] 3 J JIRA4 R,
1G] T RARASA ALY S AR S50 B KR4 R
(YW N 73 JAg A JC M 2 RS )0 7, R A P B R 2% 2
I B S A AR 7 2, B

0
w0 =3[ _KEw-¢m)Tar (61)
dei;
s0=2[" nen-emZlar (62)

o, e RAKNAL, e & BN AR5 &, £0) H
Amirkhizi-Nemat-Nasser #5575 20 (51) H—FF A2 45 ik

WL B 60 = [T K@ R 5 BB AL
RIS AL, Chevellard %M1 T 41 FREHER
Hpt

k()= K+ 2K 63

@® = r+m (63)
_ Hg — Hr

u() =+ TG (64)

o, K Fllpe 2675 AH N IRAGRS 2 AR AR RN BY D)5
Ko Fllpg FR7AH DY IR I AR &, 7 RN AEAR St I
(], q A AR 7 ot P T) B FSC 2 ) 0 4L
AT Amirkhizi-Nemat-Nasser 55 rj 44 4 [4]
T a PGl WLF 22585 242 50U A G, Chevellard-
Liechti BAKH T H AR R, 4 K o 0 1S
Doolittle J7 #2104 5 7 pHARFA 73 HOH OCHE, R
B 1 1
NI
Hrp, B REH, fo RSFHIRESIH B4 18
Knauss 5516001 $i2 H (1) 28 8L [ AR R ZE 35 PR A 2 v,
H AR 3 BB B il B 5 7R B R AAR I AR 1Y)
Sk R 2L, B
f=fo+ayAO+ByAc+dek (66)

Hp, oy 2 B AR AIZIK REL, By /& B TIKRE
AR E F AR IR R, 6 AR AR S E A
AR I I R 5

R, B2k (66) FCAN (65) 753 B e 1 5l
A JE R N AR 1) 0GR AEANTG LR JE S
TG BL R, Sere TS5 TN AL A5 12 56 550 1 A 700 LA
JELRPE T, AR AN 5T AR B H AR 5 i A
BERR M R B DI AR £ SO0 R Lk Bl vk
IV, BRI, Popelar 516263 47 e A Ji AH 5G ToT M 5 1

Ina =

T BIDIARTEASCIR, 2Rk
By ( ayAT +ByAc+ 66 )_
2.303f; \ fa+ avAT +ByAc+060

B Eeff
2.303f; (fs + Seff) 67

Ina=-

Horr, By A fy 52 A M AH O BRI 4h B AR AR, Bs
M f BTV IS 2, eepe A SFHNAZ. T K
(67) MBI UME IET 5 , XF T4l 8y b LT ok
FRAR TR INZEC TG DL, b Sk ARt AR e 1 1.

Chevellard-Liechti #5810 i #A 5 5255 . Arcan
B SEG 52 PR 4 S50 DA K 2 FRL Al s 4 S 56 45
FAE MR 25, Ik oA iR KR T . A
I Y AR e B 2k s 4 S0 45 SRS UE T B AR d
AR I H AR EZe e R S B LR 5 | N BY
PHME T, 97K 7 B 1) A . AR 8948 1 104X
N AKX EMER TSI, WHIRANFEE A ik
R AL L.

2.2.4 Gong-Chen-Dai 57!

ANJA]F Chevellard-Liechti A5 75l 52 1 o) 4 46
TRHATEI VM IE, Gong 55U MMM A BEDI N T BY
P15 A AR AL, JF4 T 3 AR RE s D)
ARG T R, BE T EE N TR T B AR AR IR SR IR
LR AR R AL,

B 56 Ao 2 RS IR AR T i R v () 1k
Wz 3, WA FEEBANX IZ 8. 401 8 W 45 11z
A LSS B I AN R A, ATl e AR T R
FORG AR N, o ARk g I LR e A b R

Gy FHEBOHOZ 377 A ) Rtk B N 3 i gt
FERR 4k, B

$0=[ 26E0-£@ND' @dr  (68)

St () e ARG R i, £ = [

a
ST AE RIS 18], G (r) & BT U s A &, SRS 2R ABL T
Chevellard-Liechti #2245, (64) R £ X

-G,

Gg
GH=G,+

(I +1/7) ()

AN ()2, A3 BEH (965 4 1 T -, T LAAG A0k 4
t =1 WA . X (69) W 250 (68) I AL & I
[ JCIRB) G, J0, T2 B R SO B AR e PR ot v A e
L e AR

FH T o 55 4 o I 1) 1) 7 46 DX @ A 8K 38 I
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Doolittle 77 F£ BRI 2 (65) 5 F HARTR I BT, AR
T Chevellard-Liechti 5 ik 5 b o) 4 46t R 7~ 1847 BY
P& IE, Gong S4B AR BE5IN T B U155 B
H AR HL, BRI BY U)AR B F BOR IRAE W . SR
IR, AT 525 R AR IE In. AH R 1 P AR 3 20T
Sy 1NN

f =avb + By ¢+ 0&kk + Oséetf (70)

s =6s()(fc_f)27 050 >0 (71)

Horpr, 0 (70) 7T =51 Knauss 5519001 [ 28 8L 7 i
AR R B M B T b ) 8 E A R e Ak R Ak SR G
(66) —3X, {H7F Gong-Chen-Dai Fif b LA Z X %
I8, éepr JETERN AR AR, 5 A BN AR FE A
AR A 73 B Ak, 2N BE B AR ORI R
Hy, BIEK(71), s W HL, £ 2 Im At A BRI, 2
> fo, IV AT = A8 A AL X (71) %
TR f< fo I, BHATEZ, oo B, B TR BE
BY D) AR TE 380 13 22 IS, IX P2 RE Y TR A R
RIBY DAL TE 7 A B AR BRI AL i SRR A i . &
iR a7 ST R SR TN K R 87 g =
BT B AR A B W B ARG, SR 2R, BT )
ATEANTE A8 1) B ARAA.
I35 P9 28 ()R A = AR AR 2 e Y., Gong-Chen-
Dai #%8RH] Arruda-Boyce J\ BRI N ) 2%
nckgd VN -1 (/lchain
3J  Achain VN

Horbne 520> THES K, kg AEBIR 2L 2 WAL, 620K,
N 25314 P AR RO B, Achain 7273 T HESE AL
Kb, L7 () RoRWIZ )T B s . o 7% EA
[F] il 5T PR 40 kN g, A D)\ B R L L
Gong F41 5 18 1 7 14 5 ne (R LR SCHE. B
BT T HERAUORFE AN, 456 R LU AR R AR B
AT AR b1 B 5 LAAS [l b 2 AR fh, HLA
TN R FEA AR IR L DA VG, AT LA 21 R G 3R

c
O

' (72)

1
— =kB(A19+A2) (73)
ne

orp, A FI Ay AL

5, I8 B MRAHRL T M AR HAA B
IR AR &, f A FAROW L BORH 0 5 45 04 il 5 o)
W BHE )2 R AE H, Gong-Chen-Dai B84 In A T
LB BN A T B B Y, BN

InB

Eeff

m[l—exp(—slﬁc) (74)
2 &0
P, omax A2 AR IR N J], g0 S H N,

HH LA b 3550 23 i 12 28 045 380 4 AR 0 1, G
4 Gong-Chen-Dai #5228 AR WK T Amirkhizi-
Nemat-Nasser #5241 [7] (1] JE 2, BI2X (49) F15C (50).
Gong-Chen-Dai #74 1] LLAR fef-Hb Pl 2R IR 142 5 PR
JEVE T (=30 °C ~ 60 °C) Fl% % i M A% 5 Bl (107 ~
103 s71) Y7 28 ma AT S, B ROB 2 TS TN
BIUIFS T AR I LI, B2 w] DA B RE B
RRABE AR T (R A R, mT DOR T3 — 22 A SR R
TSI 5 PR BRI OC &R, TS i 4R b T Ll e
Gt 3, PRRVRTE Ky /N, DR MR 2R 6 i sk v 22 s
T3 (70) v B AR I 2 5 AR s B AR R, A
PORMAFAAR TE W A5, Ho6r B AR 1) 52 i AN m] 208,
it S5 B2 R BT AR TE R RAAL T (1) 5% 0.
2.2.5 Guo-Chen-Zhai F&7#!

Guo 565001 Y SR AL IV AR BE 25 52 pR 2507
R DAy I 1) 6 26 PR 8 5L 1 A% AR A 7 S AH S R &
SR NV AR B I, R
W = Whyper  pyviseo (75)

R FH 40T S HE SR (A 4 5 1T LAAS 30 1 g 5 AR i
KRN

~ 200 [0W oW N OW

o=—pl+=2 8_hB+ 6—12(113—3 )+ 6—13131] (76)

o, p i #KIE, po MRLEEEE, 1y, I RE & A0 bl
PU—ERARTE TR & BINEE —. 5F ZF%E AT,

Xif R 5 M Y A B R B, Guo 25K T Attard
1 Hunt®7) 37 (147 BRAZ B g AR R, ik 50k

1 1 1
hyper _ _ - -1_ - 2 _
WP = Zantr (B 1)+ 2ﬁhtr(B I)+ 4yhtr(B (712)

e, an, B Ay ARV AL
TR N AR RE, Guo 4500 RS (78) ft
AL AR P S, R AT REAR AL T g () =
240 Mooney-Rivlin B8 (W AR AH ) FlEL— 4 5t I
[ PR PR RS R 2 (TR AT SG) 4L, B
Wi = ("¢ (1- 0 Er)dr =
[ e g (1 = 3) + b (12 =3) +

071
emr (11 = 3) (I - 3)]E (1) dr (78)
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;H\:EP, T0 %*ﬁéﬁﬁﬁ I\Eﬂ, aMR » bMR %DCMR % Mooney—

Rivlin #8240, E 2 MR—Fr s B H N AR 7K

Ha X (77) A2 (78) AN (75), AN (76),
PR N Y. ) 2635 . Guo-Chen-Zhai 575 % 5 ik
i R NAR AT (1) 52 B 40 S 50 R 10 Riep g
I AR 3R [ AR 52 PR A2l 1 45 52 56 Ko B0 HAT B
(LA R, ELR R R RE 3 T ok R S 7e ARG
TG A5 L 1 A (RS 280 v i /K s 7 b 320 S 4% i
SE, IXBRAIG T R0 5 2% 0 15 L 1 3 FH 12k
2.3 NE-RTERIEARE

I A5 — I ) A A 3 AR BE A R AS R i [ 5 7 A
HH R R IGUNT 5 I B AH 5 (R IANAEAE R B R R, TT LA
I3 I A S 3 3 i At N AR A O A N [ A
KIGPER K BARE UG, T4, 15258 B A
FARRARY,

2.3.1 Gamonpilas-McCuiston 574

I 53 H Sarva ZEBOV SRAGIK R MR ) B AL £
P, Gamonpilas %5101 S LR JIRAH [7] A8 1 Y. g 5%
G INAEIN [A] (AR AR 20) AR Gtk o &R, HANR]
IR IR i 2 DR RFAH ELAPAT, BRI A D SR DR ) 1.
AT DA 7R by I3 A8 AH G 30 3fe LA IS TR) AH 5G 30, RS

o(e,)=00()g®) (79

b, oo (e) 22 BRI N g, BN TEIJEOR, g () A2 I TA]AH
IR IRIHA 5t R K, VAT AN,

X T kIS Y. 7, Gamonpilas-McCuiston 1517 %
T JLZ % Mooney-Rivlin A48 50 3 H il in 231
I, il ) SN ) 2k 00k
oo(e) = oo () =24(1-17)-

{Cor+CroA+Cr1 [T =3+ Ay = 3)]+2C20A (11 - 3)+

2Cnp (I =3)+Co (11 =3)[2A(1 = 3) + (I, = 3)] +

Cia(l=3)[A(I = 3)+2(I; - 3)] +3C30A(I; - 3)*+

3Co3(lr - 3%}

(80)
Hr1, Cor, Cro, Ci1s Ca0, Coz, Cat, Crz, C3o M1 Coz At
MORFE KL, 1A L 2 R P kg ARAR T 5K F 5 — R
TR
IS ) AH AR 5th bR HCR T T Prony Z080E A, HI

- t
g(t):goo+;gie><p(—;i) (81)

Forp, 7 ARSI R], goo FH g 2 o HE 44 B, L A2

g°°+2:=1gi =1

Gamonpilas-McCuiston A5 Y 4 V7. ity B 8 Ay i
BN SR IRAN [F) 13, A% 8 [ R At He 44 25040 B B AT B
(AL A RO AR AN — 4 A7 B 2 ST, R 7% L8 A R
fR ] H A e, R BE 2 IR e i AN AT & P, HL
(EILE VRee S e ETS
2.3.2 Mohotti #7

Mohotti 25169V [a] F: 2K F W AR — I [B] RV, A
AR e A RE R R L SR IR I AR A A S
Mooney-Rivlin A8 VAR fe g s, 5 AR 2
TEIR, BRI T AR E AR AN R 0 23d 4 15 (1) ) . At
% Mooney-Rivlin 8 GEAT T AR 26 A7 G 1 (1)
EIE.

Mohotti £ £ 55 BRI e 1 H 3 AR 28y et S
B, S AN N =V AR 249 B0 N AR e R
TN AR 26 (1) 50 B - e MO &R, Db H R
FERH I N AL fiE R AL

W= WO(I_I,I_Q)

1+ crln(i)] (82)
o

o, ¢ BB ZA KPR 2L, &0 RS NAR K,
Wo (11, 2) 5 % A5 5 0 A5 il 3 1R 5, O
T 9 ZHAT K4 Mooney-Rivlin #5175 H[]
3 . .
wo(l1. 1) = Z Cij(h-3)(L-3) +DU -1 (83)
i+j=1
Hhcy; Mp BB, L =073 ML =073
SRR PR MR AR 5K BB — SR R AR
I ) 238 AR FH R S RN ) 5 N AR e 2%
FE DG ZR R, BN E T Bl Ny

(oW 10w
=2(2- )=+ -5
o (ﬁ /1)((911 2 612)

s 1\[OWp 10Wy &

A 0l

Mohotti 5167 $2 H ¥ % AH 5¢ Mooney-Rivlin 15
RUR] DAL S 405 S A5 21 1 v N AR F2 R A g .
ARG AR g ] R AT R YRR E AR R )
T OLEAT SR, 52 2 a1t ol B (10 3 FH M AR .

Wang 551420 70 0l b gk — 20 DG A A, 4 2
(82) "PAMISKITRN + C; In (& £0) B¥ 4N A, + BrIn(/ £0)
L AR B, 2 AL, HARAR T AR A AR
HAT P AAS A B A, T T 408 ZE R AN 5] 1 3. A 22
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TR ), oA A A5 TR ) B s I AR 23 [ (1 N ) — [ PP ~51g (£ref/ £) (88)
A5 3 R AT BT T, ET T 8 1 (brerf ©)

24 HihiER

B 7 FIRBERILLAE, Zhang S8 A TR )~
J AR g 2 fi] A0 KB LR 2R, JF 7% B AT WA
Jot IR IV g 5 PRl FSE R A 4 R P, X SR R P O
ANAEBIES SR YT 432 T Richeton 5507721 AN
Yu SEP R GG IS, HAH T ARR S T
AR Al vy A L7801 A 1 38 (1 g L P A B e
Das 2581 W I 2R IR .

2.4.1 Zhang-Wang f57Y

Zhang S8 £ X SR IR$E H — AN 18] 2 () A g A
Y, RN 1T A s B s 4 0 Al 52 B s 44 P el 1
o, DSk 58 PR il v 1. ) 93 DA K S RN 2 R . ) &
o, 2 He N g B A 1) AR ) 5% FR Ak Je T )

L s E B i R e R R PR SRR B, B

Ee, o <0y

O=qpp+0p=0=app+ g
pPTIp=0=app Enle-2)+0y, o>0
E y y

(85)

Horh, ap 2 T BURREL, o p=o & HH KK R Z2 1)
B N ), ERAESZ IR B e AW Ih e R R, oy
JE RN ), Ey 2 5 R A5
S WY )~ AR i 245 30 1 e IR Y. ) IR A K
VAR FE (1073 ~ 1071 s71) T W AR AR AR, e AR A
(103 ~ 10% s71) "N M AR ZR RO, HL 52 56 i B 3 [
(233 K ~ 293 K) P, Jii JIx I 7 bt il J2 184 o a0 ~F- 2 ke
9N, RIIE, Zhang-Wang #7122 2% Richeton %5721 1]
BIRZE T T S R DY ) SR AR OC R X
1
oy = o0 —cyf+ ]%gsinh"(g)a (86)

Ho, oo JEILEE ) O K IR OB IRRY J1, oy SHHL, v
BUOE AR, & RN, ny — AR BERGE
IHHL.

YO0 2 T B (093 A 561 T T Mahieux
SEEUS20 S0 ok 1 20 T R 4 43 A 7 U F
I, RS F ISP KA T Richeton 25074 R,

A AR IR N
E=FE.¢|1+s; lg(,i)]exp [—(i)ml} (87)
Eref Gg

Horh, Erep B HIR, o JEIETE NS H NARH, s,
FEABR (R WA AR AR AR AL, my SRR L i AT R
FEHL, O ror 72 575 NAZR N I BB FASIR L, AN
57t WLF JrfEP7 (24

Jot e Bk A R 1 B 1) 2 I ) — [ A
KA, BRI (85) R By, ANSIEHR N ) A2 il £k
UG EANRRURK, {5 WA RAR G, DR A T
FRAA

£\m
Eh=A+B(g) (89)

Horr, A, BHng 2L

Zhang-Wang F5 84 5 IR (1 W g 3 A% 56 &R 1746
UL Ik 53 5 R BB R G R, IR T I
LR S IR ) SR RE . VAR FE R R 2, B
RUFHI AT LUK S S50 N g W AR it Zev) & . B
40 200 T SRR g A 5% ZR K 41, HASRERi IR
MAREEE R AR R AR BR A B AG B B . 53 8h, R 7Y 5
TSl n s L.
2.42 Das-Roy 17!

Das S5 81 ] HE T4 BY L B2 (B0A R0 il
JE) BRSPS HESER SRR A by ok FR AT T 3
L AZHE BB A R 1 D DM I AL i R 2 - R g
PO A IRS) T RERR S, AR RGEA AN
T RS e B B HRESE, T ARG H
T SRR AL, ATAH LA S

X TEMR, T HAFAE O 2 B ik, FLROU AR
gt T AN R, T i S R R I Y L st T
R, DRT At AT 2% R e 2R 2 e P 79 1 g 284 3k JE2
— N RGIRBW . B e R REE R A BE
85 % B HHBE W] A1 R GAH N Sl IR A R A G
2, fp

Y=>0-v) Y +vnYer + Yx (90)

Horp, y Ron W fEe « Mg BUA HREy , ol RonHiit
T REE, 2 R I 1 R4, « Kondesl 1
R, vy A2 G AR H $ BRI 225 —
SEME, HEP AT WR AR R

_,
S=2-7 1)
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1 oy Low g

Nel =—1_Vh%,ﬂc2=—gaec2,ﬂk 90,

b, S &S R P-K N ), C /&AM P —HE bRk o,
Oc1 5 Oca FH O 73 ) R A TR0 I F5E i ) 7R3k i
Pl 5. AR DL SR IE AT 4, g BB B
FH HE BR AR R 45 B A 238 2 ARATT 20 e LT
PR RGER— MR BT RS A HEE, FR
i3 (90) 192 R G0 1 H HfERIE .

XTI T 2%, A sy BIEWH D T
1] e 7 i 5 B AR B8 wS (C, Fyy, Fua, k) F1 A [ 71
G TR w3 (k) , e Fyy FIF o 3 5ol 2 B3 s
ARSI AR TE R . MR T RS A BEH BN =
1850 = )1 s e 1 e £ X S D E VA [/ i 2 VA G By
WS (C, Fyi,0cip) ~ Jrb 5 AF 3 Pk 8 D) %% A2 (¥ 51 ik
S (01, 0ci) , B I PR BE (K DTHR wu (0cp) , L7 oy 2K
R SRR v J 0 BY D) A P A e R

MBI A RIS, TFEHE— DR RS
WP WARREA T RE. SIANAEL T RE SRS
T ARG ) Re m AL, IR — A R (91) M
K (92) AN, W22 —m i a g b i 34
Ji R, A3 N 3 AN (s A T R

b = =V - g+ (1 =vn) gek1 + Vhgek2 (93)
ou . ow
1= o) fetfer + ot By + —2 =
(I =vp) 7t CI+6FV1 V1+6p1p1
—(1=vy)V-gc1 — (1 =vp)gexi (94)

. o oy,
Vhije20c2 + oF, (Fy+ a—'ipz ==V g2 — vhgck2
(95)

Forb, g, ga M ge 0902 MRS T 2R 48 R
T ARG AEWE R AL T R G L, goa FH goe 7
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Table 1 Comparison of all models
. Strain rate Temperature Pressure . Parameter
Modelling approach Model name raneet/s! K d d Softening b
ge*/s range ependence number
Qi-Boycel® 102~107" room temperature no yes 10
Jiaol> room temperature yes no 10
. [14] 10!
framework of multiplicative decomposition Shim-Mohr 10 10 room temperature no no 8
of the deformation gradient Grujicicl'® room temperature no yes 14
Cho-Boyce!*] 107~ 103 room temperature no yes 24
Chu-Liu®®”! 102~ 10° 273 ~333 no yes 21
Amirkhizi-Nemat-
N 5] 273 ~333 yes no 18
asser
Li-Lual'”) 103 ~10° room temperature no no 20
hereditary integral approach Chevellard-Liechtil?”] 104~107 230 ~293 yes no 14
Gong-Chen-Dail*!] 103 ~10° 243 ~333 no no 14
Guo-Chen-Zhail! 107°~10° room temperature no no 7
Gamonpilas- . 5
B 107~ 10 room temperature no no 19
strain-time decoupling approach McCuiston
Mobhottil®”) 107"~ 10? room temperature no no 11
Zhang-Wang!'8] 103 ~10* 233 ~293 no no 15
others
Das-Roy!®!] 10°~10° room temperature yes yes 35

*The range which is verified by experimental data
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