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Fig.1 The finite-element mesh in a quadrant of plane cell with (a) Circular hole and (b) Elliptical hole
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Fig.2 The contour lines of local necking €5, in sheet materials being periodically perforated for (a) Uniaxial
tension (Rp = 0.05) at € = 0.092, (b) Uniaxial tension (Rp = 0.15) at €. = 0.081and (c) Biaxial
tension(R, = 0.15, Ry = 0.075) at €. = 0.056
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Fig.3 The macroscopic equivalent stress-strain curves Ge/0o-€. (00 is the yield stress) of sheet materials being
perforated periodically, with the maximum stresses marked by vertical lines
(a) Circular holes (Ro = 0.05, 0.15), (b) Elliptical hole (R, = 0.15, R}, = 0.075)
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Fig.4 The relationship curves of the areal proportion f, of holes with respect to tl:e macrovopic equivale strain &,
for (a) Uniaxial tension (Rg = 0.05) and (b) Biaxial tensiza (%, = 0.15, Ry, == 0.975),
with the instability points marked by solid circles
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Fig.5 The variations of straining ratio parameter a with respect to the macroscopic equivalent strain g,
for (a) Uniaxial tension (Rp = 0.05,0.15) and (b) Biaxial tension (Rs = 0.15, R}, = 0.075),
with the instability points marked by solid circles

3 BMAELEIHNEERERBETRREBL

3K P e e 2 T SR TR AR 9 B AR S T DB A R A RIS B I 51 2%
PRI AR . A5A_EENA BT PR IR 3 RNAR e Ml e, ERIBSBHBRGEUN, LR
B B B R AR AL LA E R X 05 BRI NARE. ARSI NERMEABERA 24mm.



338 yil % = i 2001 4 % 33 #

R P05 TR DARNRKBMEY 1.0mm, HILRNAR BRI E HE— PR RS H =55
HTHE. :

WA A% EL AL EEAE. K 170 mm, B4 1 mm, 853 SRR 528 AT LLRS
AR LBIPNZEMBRE. GRE o= -0.52(1E 4§ 4r), 0.12 CFENZR) F 0.98(HL).

B 6(a), (b) 45145 5 b A FI XU DL I EIRNAR €1 Fl 2 MIBRALRR. ERTHIRE
o, “FEA FRIGHERMERR. B3 TEH, IR — R 2 RN KRB,
B 7 LR TERNFRT ENE o1 RELEKDHIEDL.

0.5 0.5
0.4 0.4
0.3 0.3
& 8
I 0.2 0.2
0.1 0.1
0.0 0.0 =
0.0 0.2 04 06 08 1.0 1.2 14 0.0 0.1 2.2 0.3 0.4 0.5 5.6 0.7 0.8
£1 1
(a) {®)

B 6 AK MERNE €1, 2 FIMPAEREZITTASE. (o) Apbrep, (b) WA
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Fig.7 The localization of the major strain ¢; in AK steel sheet under biaxial tension. The horizontal

coordinate denotes the distance apart from the point of instability
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THE CHARACTERISTICS OF INSTABILITY IN SOLID
MATERIALSY

Li Guochen Shen Huan Ling Xianwu
(State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics, Chinese Academy of Sciences,
Beijing 100080, China)

Abstract Based on analyzing the second variation of potential functional, one of the char-
acteristics of the instability occurred in solid materials is proved as basically depending on the
deterioration of material behavior. Another important feature is demonstrated that the funda-
mental straining path is used to be disturbed and shifted into a mode of limiting an axial strain
at instability. Sheet materials perforated periodically are numerically analyzed by finite-element
method to exemplify how the strain localization around small holes eventually turns the strain-
ing path into a failure mode of strain limitation. Metal forming tests on steel sheets loaded by

flat-bottom punch also indicates such shift of straining path when approaching to failure.
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