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Estimation of Thermal Fatigue State of Lead-Free Solders
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(1  Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun
(2 University of Chinese Academy of Sciences,Beijing 100039)
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Abstract In order to get solder information of thermal fatigue state, shear force test method and nonlinear least
square method are used. A lead-free solder joint with 1210 chip resistor is the research object. A solder joint thermal
fatigue life prediction method based on the solder joint shear strength test is put forward. The test of shear force-ther-

According to 0, 300, 600, 900, 600, 1500 cycle data,

square method is used to fit curves based on Matlab programming. By using the shear force value fell by 30% failure

mal fatigue life is done. Gauss-Newton of nonlinear least

criteria defined, the solder joint failure cycle number is 1439. 04. The method can be used to solder joint shear
strength of solder joint fatigue state monitoring, estimates, the same to the other kinds of solders.

Key words Chip component soldering joint, Thermal fatigue state ,Shearing force , Gauss-Newton method
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Tab.1 Shearing test data of soldering joint
Ja/ A STy ¥E/N JAEH A STYI 7 #{E/N
0 168.008 900 156.621
300 167.890 1200 144.490
600 162.097 1500 107.373
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Fig.3 Circling period-shearing curve
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Tab.2 Data after functional transformation

x y=In(A-y") x y=In(A-y")
0 -6.9078 3 2.4326
1 -2.1286 4 3.1578
2 1.7770 5 4.1049
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Fig.5 Circling period-shearing fitting curve
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