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Abstract: The heat sink system for a main board in a network server computer is built on printed circuit board by
an anchor structure, mounted by eutectic SnPb solder. The solder creeping is caused by a constant high
temperature condition in the computer and it eventually makes fatal failures. The FE model is used to calculate the
stress and predict the life of soldered anchor in the computer. In the model, Anand constitutive equation is
employed to simulate creep characteristics of solder. The creep test is conducted to verify and calibrate the solder
model. A special jig is designed to mitigate the flexure of printed circuit board and to get the creep deformation
of solder only in the test. Test results are compared with analysis and calibration is conducted on Anand model’s
constants. Precise life prediction of soldered anchor in creep condition can be performed by this model
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Table 1 Material properties for FE modelling
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Table 2 Anand model constants for SnPb solder

Materials PCB@'V
(5) (%)
\ Brass Copper | Outof
Properties In-plane Plane
Young's
Moduls 102,000 | 112,000 | 17,000 | 7,300
(MPa)
Shear
Moduls - - 6,640 6,640
(MPa)

Poisson's
Ratio 0.343 0.321 0.28 0.28

204 18.3 16 62
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Variables Sn36Pb2Ag"” | Sn37Pb"”
(Darveaux 2000)|(A. Yeo 20006)

1| Sy (MPa) 12.41 37.9
2 | QR (1/K) 9,400 5,797
3 A(1/s) 4,000,000 26

4 a 1.5 10

5 m 0.303 0.256
6 | hy (MPa) 1,379 92,148
7| s (MPa) 13.79 83.12
8 n 0.07 0.043
9 a 1.3 1.24

Fig. 4 Creep test equipment and its jig
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Fig. 5 Creep test specimen installation
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Fig. 6 Creep test results
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Fig. 7 Creep simulation results by FE model
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Table 3 Simulated creep rates depending on
material properties and comparison with

test data
Q/R (1/K) Creep Rate (um/h)
5,797 0.006
5,500 0.02
5,000 0.08
Test Data 0.02
25 7 ;
/‘ @\Q = = With Original Darveaux Data
/' %\\' ——With Original Yeo Data
20 | /' Qg — - With Calibrated Yeo Data(5000)
X \&I/ — -With Calibrated Yeo Data(5500)
ég, —=—Test Data
g 15 ¢°®
c
iel
©
£ 10
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©
[a)
5
_-—"'_—__“- —————— Creep Rate = 0006um/h
0 | | 1

200 300 400 500 600 700 800
Time (Hour)

Fig. 8 Comparison of test data and calibrated
simulation results
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