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Implementation of a Time-Dependent Non-Unified Constitutive Model in FEM
and Application to Lead-Free Solder Joint Analysis
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Fig. 1 Finite element model.

Uy 25 min Smin

7.5 ' \
0 m ‘ t

1st cycle .
\ ) \ Fig.3 Distribution of Mises equivalent inelastic strain range.

. . . . ; .
Fig.2 Change in the displacement of lead end, . 20 L— Ar=15G0)s

O Ar=150 (300) s

TN—F 2 UMAT BRB SN TO B 1D, HH LRSS D
FERE ALV AT v NEMREE UMAT BRlza—F 4 v/ L.
2B, FEIHIN 2 (ITRTX 522 Y4 T, FOBEORTE
B E LTI A = 1530)s & Ar = 150 (300) s D 2 7r— R &Rt
Liz. 22T, ()NOBEIRERORRES %RT.

10 -

Stress (MPa)
(=)

5.3 MR 51912 1B} SISO BEED or I
HRE 3 1R MRSEEEOTAEEIL, RPCRETR ol |
LB A (5%, Max ALIER) TRAL 2ot , , ,

Max A COSREFRIOGA-O-T A2 H 4 1273, Z0E -1.0 -0.5 0 0.5 1.0
¥, BERELETILE LT OW EF A AV ESRSORRETH Strain (%)
5. K42RD L, BEREES A ORY FIITERIOIEEA L Fig.4 Vertical stress-strain relation at the point of maximum
FEBLARVZ L2bn5. FIIE, Mises DRSS LT inelastic strain range (OW model).

Ar=1530)s & Ar=150(300)s DFERZ BT 5 &, ZIIEY
DA T RL BRI T ATENZN 29%B LT 12% Lave T atse0s |
V. ZOZ T, BEEHERTOW TR EAVESORK 20 o Ar=150 (300) s
BODBENKEINWZ LY LBET 3.

SLETIE OW =50 % AV VB A ORERIZ DU TR 7228,
AFEFNEERT B E Ar=15(30)s & At = 150 (300) s DfEER
B2V R, BHESOBEMETTS (5).

Zhid, BEEMERORS VEFRRRRERTHS. Lizkio

10

Stress (MPa)
<

T, FHRID & 5 EAUEAATS Th, OW EF /UL AFT7L 10
LD BORSOREICHL TEL TS LEL3. Sl |
BEW , 1 .
1) M. Kobayashi and N. Ohno, Int. J. Numer. Meth. Eng. 53, 2217 -1.0 -0.5 0 0.5 1.0
(2002). Strain (%)
2) A, IR, KEHETS, BliEZ, M3 R J)IE & Fig. 5 Vertical stress-strain relation at the point of maximum
AASEIR A LIRS, No.01-16, 385 (2001). inelastic strain range (AF model).

3) N. Ohno and J.-D. Wang, Int. J. Plasticity 9, 375 (1993).
HAMFESRE S BEKHEES) FERE(02.8.249) No.014-02

NI | -El ectronic Library Service



