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Fig.1 Relationship of elastic and plastic

traction-displacement

s il 7 0

T, g 5<5

81 ’ 19

T hax s 0,=6<6,;

o= (1)

T nax _(6f_6> S <3<5f'
8{_62 ’ 2 ’

0, 5>98".

U o SRR 4 ST B TR TT R T 58 = K T %
O o S R 2 ST T 2L 10 e KV 756, ,8,,8 43k
T 28 5B 5C 22 BT R 2 B I 5 6% T 4 RE (R
(RIBK g 07 #% i 26 F 6 & i T AR A

L1
¢ =70m(5‘+52—51). (2)

1.2 HEKRKNEABXER
TE ABAQUS v, a3 v py 38 7 LY 7 44 )
R F 2 VUMAT gnke, =2 5 P 7 7 1 /Y [a) 2.

EER AN KZE (1967 - ), 55, B TR R A 22 R B, 1, W 5T 7 ) o R 4 3 55 I 48 405, E-mail .

zhang_jun@ zzu. edu. cn.



78 KM K 2 2 4R (T 2R )

2014 4

G PR AK 100 RS 56 F1 RIS TR IR i gl 0L X T
PN SR I RETY 14 5K T 60 A% 56 A, B g e ik 2 A% Y
BN S BRI BT o A fE B R PR S AR
Hoozal, Ko —AS 00, Wik 2 Bros. Bl H 4 i
TR I EIC Y AT S R S A AET 13
ZIE B EA B R L, W R 24 Z0E B 2.
B R BE R (U, V) (U, V,) . (U,
Vo) (UL V) U 5T ik 1), V5 1) g Ul

B RNV
(Ulz'vz) (U,Vv)
1
WERIE T T T LI B2 Sﬁﬁ)ﬁl
4
SEARHTL w,v,) (vaj)

'L

B2 ARNBERROSETESH
Fig.2 Integral points and nodes distribution

of cohesive zone
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Fig.3 Geometry of element test
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Fig.4 Result of the tensile element test
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Fig.5 Result of the shear element test
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Fig.6 Structure of thin plate bonded
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Fig.7 Scheme of crack tip stress of

elastic-plastic model simulation
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Fig.8 Comparison of the different ZCMs simulation

traction-displacement with test result
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Tab.1 Parameter of polynomial model

O i/ MPa §,/mm a

2.1 0.71 1.00
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Tab.2 Parameter of bilinear model

o.n/MPa § /mm § /mm 7  /MPa §/mm 8,/ mm

2.10 0.15 0.80 7.90 0.04 0.21
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Tab.3 Parameter of elastic-plastic model

O o/ MPa 8,,/mm 8,,/mm 6,/ mm T e/ MPa 8, /mm 8,/ mm 6,/ mm
2.1 0.15 0.30 0.65 7.9 0.04 0.00 0.17
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Development of Subroutine for Elastic-plastic Cohesive Zone
Model of Bonded Interface

ZHANG Jun', JIA Hong', TIAN Yang’

(1. School of Chemical and Energy Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. School of Chemical Engi-

neering, Tianjin University, Tianjin 300072, China)

Abstract: This paper proposes a way to compile a 2D elastic-plastic cohesive zone model based on the cohe-
sive zone element through user-defined material subroutine (VUMAT) in ABAQUS. The delamination of thin
plates is studied using the VUMAT subroutine of elastic-plastic cohesive zone model (CZM). The simulation
results are compared with the result of the Bilinear CZM, the Polynomial CZM and the experiments. The re-
sults show that the cohesive zone models have great influence on the tensile forces in the progress of delamina-
tion, and to choose suitable CZMs for the various adhesives bonded joints.

Key words: cohesive zone model; constitutive relation; VUMAT



