5510 55 3 ) TEEREEFIR 2000 4 6 /1
Vol. 10 No. 3 The Chinese Journal of Nonferrous Metals Jun. 2000

[ XE4S] 1004- 0609(2000) 03— 0411- 05

FEHRZIR R NEDR N — AR BERE R 1)
—REKHMERNFEE

WK, B &, SHEG
(L BRI Tl K BARIREE e R TR 5 T I05, WRIE 150001: 2. 1B k% Tttt Tomi i, FIA, 739)

(48 ZE] W BEAE PR AT LA AR S5 A ST b J8 18 AL A3 B4 R 5005 A 1 1o B ) = b FE . b BE A B A A
BT ARAR A5 S T 2 T B3 405 1) R AT R R, A AR A N ) — AR B oy AR AR S FR R Dy S AR ORI, B T A
B0 ) I — M, I CASE AR D B AR A B T BT AR S R BRI N ER L e T D S AN R B R
RURZIAT R B , 45 RRW m i PR L B B N S d A o R PR A I A

[ KBEIA] ARG BGIR y; Em I R &, AR, DT 8

[ FEDZES] 16404

[ CEKFRIRAS] A

RN LR AR B BRI 5 T B 2R 2%
IS S B TR B R R SR
RIS SR ST A, AN EE AT T2
R I o I 7 ¥k 32 B 2 Ak 3 T 4 266 4 A 1
I 57 75 A RV SR AE i I SR 97 AT 8 . R T
VLH TN AR AT R T8 AR B S e 8
FART A% 55 75 iy s e, (HL T 3 T 4 8 0 i 45 4
TR AE, il PG PR T R v X 45 A 3 ) 2
15 R AR A B SIZ IR R AR Ay PR, ROt A 5 X 5 AT
BRI M EAS BAUK ST @t L e BAR AT L
T3 T b p ik 6 Y T4 380 S5 Ui R 7 e R TP R R A
(I Sy —i AR szt B B i T bR v R R A 2R
I Sl G B BOR (12 RS [ bR - 55~
+ 125 C), PRt an J2% %A Rl JE B s e, A5 T
PERJEAH K .

A R ICHUERAU T V22 T A A5 R R s
SR W W RO VR . SCER] ST R B IF 5 R,
W SEIEIA AT IR RN BRI ) — N AR o0 A B
AR B S AR . BRI, IR PR IR
FENEER I 52 AN [R] B B A0 A5 R 2% 2800 12 o B 2 () 1R
R, #E HORIE SR R0AT ke T AR AU B2 X
6], KA Bh T SR 57 100 1R v AT A e TR

PR R BOE H N BB ) 2 S A R 4 J& o7 A 36 T
YERIEE R, AR &5 8 02 0 2 R EE R &5 2R .
AICHIBESTH B RIE 85 A 1R RUR B ) BURRTE, 7R
ST W 24 2 2 BT B FE Ak H o R R R O PR AR AT

O [ HEHA] 1999~ 06- 28; [&IT BHHA] 1999~ 10- 26

NRRRBAT A SR, IR LR VPO it EE A
IR SEAS R Box A w IR 8T R S

1 BTERERBRYITA

B ARAR A L A TR O T s B R
HL AR R A T D LA 2 A0 R B2 R B AL . AT AR
MM R, RS E AU — PR AT IR R e i
Sk, H AR SR 2N BT R A 432 2 AH
SXoF DI F o s e B A RS P 6 AR 1 405K . PR TP
B0 A AR i 6 AR 2 [8) 7 A6 P ik &R 3002 (T
L 6x107°% C, JaE M 20x 107 % C),
P IR AL PR B PO T P A A % 4 1 5 1 D A
SR PR AR BN ) RN AR, T A AR e B
PP RS S AR AR B T 32 B 45 L R
SIS T B A, B ST AT A 4 k. T
1 2 80 CFHATFEFE B AR i 1) SR IR A LM 57 T 1,
AT 7T E BT FE R 2 (0 A PR 9% 57 3R B0 2 25
HUBIE 95 3R 360 (0 B 90 45 AR AE B 7 31X — R34
ﬁE[ 6~ 9] .

2 MAZHESHITRERMARE
ek RV

Ashby 58 N SCIR AW FE T 52 21 5 JE 20 R (1)
Ve RIS A TEHLH], 48 QR DT (R K EN
31 e BRRE F7) S e iy 2 Kk R s A AT

[fEHBN] B oR(1937-), 5, #2, H1L4 T



<412 - A R AR R

2000 “F 6 H

1 BRET IR AR TS IR 55 W7 (80 C)
Fig. 1

Isothermal mechanical fatigue fracture of

solder joint at 80 C
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Fig. 2 Calculation results of stress triaxiality at

=]

interface of solder joint under temperature cycling
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Fig. 3 Critical stress triaxiality for cavitation

of Sn60-Pb40 solder alloy
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Table 1 Four kinds of temperature cycling specifications used in FEM analysis

Gyede Max. temp. Min. temp. Temp. range Hold time Ramp time Rnamp _ra}el

/1C [ i@ /C / min / min /( Comin™ ")
Cycle A 125 - 55 180 15 15 12.0
Cycle B 125 - 55 180 7.5 7.5 24.0
Cycle C 125 - 55 180 5.0 5.0 36.0
Cycle D 125 - 55 180 3.0 3.0 60.0
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Fig. 4 Comparison of relative damage stress at
interface of solder joint during

different stage of temperature cycling
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Finite element analysis of stress-strain distribution

characteristics in SMT solder joints( II)

—Dominant mechanical factor responsible for failure of solder joint

QIAN Yryu', MA Xin', F. Yoshida®
(1. National Key Laboratory of Welding,
Harbin Institute of Technology, Harbin 150001, P. R. China;
2. Department of Mechanical Engineering, Hiroshima University, Higashi-Hiroshima, 739, Japan)

[ Abstract] Interface void damage is the failure characteristic of solder joint under temperature cycling. Based on the distribution
feature and temperature history relativity of stress-strain field in the solder joint, the concept of relative damage stress was put forward

as dominant mechanical factor responsible for the failure of solder joint. Analysis results showed that it is easiest for void damage to oc-

cur in the high temperature holding time during temperature cycling history.

[Key words] relative damage stress; dominant mechanical factor; void damage; temperature history
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