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Reliability Analysis and Structure Optimization of the Solder Joint of Refrigeration Scroll Compressor
LiJunchao Yin Yueyun Xu Yanfen Li Xiaodan Xu Xiaofei Zhu Yi
( Zhuhai Landa Compressor Co., Ltd, Zhuhai, 519100 )

[ Abstract]  In order to solve the problem of solder joint leakage in reliability test of refrigeration scroll compressor, this paper

analyzes and demonstrates a certain type of scroll compressor in our company.According to the reliability analysis model and test

procedure for reliability analysis, from the craft and the design separately two big aspects, carry out analysis, optimization test and

scheme verification.The test results show that increasing the number of fixed solder joints can effectively resist the stress during the

operation of the compressor, and improve the quality of the compressor.
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Fig.2 Schematic diagram of compressor solder joint

structure
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Table 1 Reliability test data
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Fig.3 Cause analysis of stress tear in solder joint
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Table 2 Optimization table of welding process parameters
Jon FB %R B GRS
SRR B2 BE 3 B4 B B2 B3 Eie4
IR (V) 29 28 29 29 29 26 26 26 26
PIst 1R (AD 230 260 230 230 230 250 250 250 250
B 1 RERTE (s) L5 0.9 1.5 1.5 1.5 1.2 1.2 1.2 12
l5g Ryt E () 1 0.5 1 1 1 0.5 0.5 0.5 0.5
2R (VD 26 26 26 26 26 26 26 26 26
2 R (AD 150 220 150 150 150 250 250 250 250
2 JRFERTIE] (s) 0.4 0.3 0.3 0.3 0.3 1.2 1.2 1.2 1.2
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Fig.4 Weld depth test
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Fig.6 Metalloscope test
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Fig.5 Universal microscope test
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Fig.7 Universal testing machine test
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Table 3 Product fit clearance table
PR A TR
A5 T 44 [ NE] N EN i /ME &R~ FE BaRS EE
7% 138.87 (+0.1/-0.1) 138.89 138.77
518 - ﬁ: ¢ -0.06 0.16
24 ¢138.83 (0/-0.1) 138.83 138.73
7 160.8 (+0.05/-0.02) 160.85 160.78
c63 - ﬂ: ® 0.2 0.35
b 9160.6 (-0.02/-0.1) 160.58 160.5
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Fig.8 Optimization of Upper support
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Fig.9 Finite element analysis of reliability modeling
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Fig.10 Structural analysis of reliability modeling
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Fig.11 Part change optimization
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