1. UNARNED

lanzideuymanayn-nzialdignitlulduetnaunivans TunsidenAng9asBIan-
nsetinduasgUnsallifituazisiasdnna mﬂlﬁamwgmuqﬁqmmamuqﬁﬁLﬂéﬂuuﬂm
m?a:mmmmmLﬁﬂmumuiﬁmmﬂwmmnﬂ%:ﬂuuﬂaﬁmuqﬁ%«ﬁﬂndﬁ"msﬁﬁ“ L
luanmananeeIa@svne ‘Eﬁﬂmqm?ﬁw:%uwﬁ’uiﬁmmmmﬂﬁwmwﬂ?w e
ﬁ'}m?ﬁn'mnw;ﬁwﬁo-nmﬁ‘ﬂﬂ%‘wﬁwufﬂuL%ﬁum'm‘wfiw'iau:t%anqmﬁﬁnﬁqn -z
(63SN-37Pb) WARarNDIUmAN Tmﬂ*ﬁ%uwmaammu Compact Tension Shear (CTS) nuls
anminarassauialinaanainiu (opening mode or mode 1) uazld Finite element

method AMUIUARBIDIANFRUTENALAMNITNTDRIATHIAY (stress intensity factor range,

AK) uasWnAuRaunnsa (J -integral) 1893885712 aanlAazuam iiudAnalsznau
AU TIDIAMHIAULAL AR BUNNTAANNTO T2 B U8RI TIHNEATUBITALTIIRY
vusasianszuIvlansidengmasnmyn-azianunaunld  Tassasinuinuseadani
NISULIEALLL transgranular HIUALYN WATAENY  TUIALDY plastic zone NUaTLsaBTIR
LA von Mises stress LUTDHITaNINNTUATNANENITEITDUINT LATAINA IALNANITUAN
-i' - | 7 .
uonserattenluLTnlauseusiine  lneAdne 19998519 (W)  uas von Mises

stress NAINA ILINANITUANLENIY 0.46 LAY 20.2 MPa ANAAL

ANAIATY: NTILIBFAITDITRLTIIAT TaUsITBNYWMARNAYN-ATN? FAUITON TRELTRNGD

e NINNAVSIDON/NDIUAY AT UTINTITRTDULT D



Abstract

Fatigue crack growth (FCG) behavior along 63Sn-37Pb solder/copper interface
was investigated using a solder-jointed plate specimen with a single-edge crack under
opening tensile loading (mode |). Finite element analysis was conducted for evaluating
stress intensity factor (K) and J-integral (J) of the crack tip. Under frequency of 10 Hz

and stress ratie-of 0.1, the fatigue crack propagation rate could be characterized

successfully by either stress intensity factor range (AK) or J-integral range (AJ). A
fatigue crack propagated in transgranular manner through Pb-rich phases and Sn-rich
phases near the solder-copper interface. With increasing crack length, the size of
plastic zone at the crack tip and the von Mises stress along the solder-copper interface
increased. which resulted in the interfacial debonding near the crack tip. The critical

crack length (a/W) and adhesive strength for interfacial debonding were 0.46 and 20.2

MPa, respectively.
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