Regular Paper

J. KIEEME
Vol. 23, No. 8, pp. 611-616, August 2010
DOI: 10.4313/JKEM.2010.23.8.611

Sn-3Ag-0.5Cu#|

611
RSA HE BE MEHo| U5
BE o7
AEM2, Mol
A g o
17 1] o] ¢

A Study of Thermal Shock Characteristics on the Joints of Automotive
Application Component using Sn-3Ag-0.5Cu Solder

Yu-Jae Jeon', Sun-Ik Son!, Do-Seok Kim? and Young-Eui Shin'?
! School of Mechanical Engineering, Chung-Ang University, Seoul 156-756, Korea
% Korea Engineer Manufacturing, Namyangju 472-804, Korea

(Received July 13, 2010; Revised July 19 2010; Accepted July 23 2010)

Abstract: This study investigated the characteristics of fracture behavior and mode on solder joints
before and after thermal shock test for automotive application component using Sn-3.0Ag-0.5Cu solder,
which has a outstanding property as lead-free solder. The shear strength was decreased with thermal
cycle number, after 432 cycles of thermal shock test. In addition, fracture mode was verified to ductile,
brittle fracture and base materials fracture such as different kind fractured mode using SEM and EDS.
Before the thermal shock, the fractured mode was found to typical ductile fracture in solder layer. After
thermal shock test, especially, Ag was found on fractured portion as roughest surface. Moreover, it
occurred delamination between a PCB and a Cu land. Before thermal shock test, most of fractured mode
in solder layer has dimples by ductile fracture. However, after thermal shock test, the fractured mode
became a combination of ductile and brittle fracture, and it also could find that the fracture behavior
varied including delamination between substrate and Cu land.
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Fig. 2. Schematic of AN chip size and image.
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Fig. 3. Thermal shock cycle.
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Fig. 4. Schematic diagram of shear strength test.
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Fig. 5. Shear strength of AN chip (a) before and (b)
after specimens of thermal shock test.
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Fig. 6. EDS analysis of AN chip (before thermal shock
test).
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Fig. 7. SEM analysis of AN chip (before thermal shock
test).

Fig. 8. EDS analysis of AN chip (after thermal shock
test).
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Fig. 9. EDS analysis of AN chip (after thermal shock
test).
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Fig. 10. EDS analysis of AN chip (after thermal shock
test).
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