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Abstract: Press-pack IGBT power devices are one of the core components in new power system application
equipment. Due to the complex working environment and variable working conditions of power equipment, the fatigue
failure of power devices will be caused over time. To ensure the safe and stable operation of key equipment in power
systems, it is necessary to assess the remaining lifetime of press-pack IGBT devices, thereby timely taking appropriate
actions before a device failure occurs. First, a multi-physics field model of press-pack IGBT devices is established, and
the mechanical parameters affecting their aging process are analyzed. Based on the analysis results, a suitable model for
press-pack IGBTs is selected from the existing lifetime prediction models, and a lifetime assessment software applicable
to press-pack IGBTs is developed. Finally, a case study is conducted based on the developed lifetime assessment
software, and the assessment result of devices is obtained, providing guidance for the applications of devices.
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Tab. 1 Material setup for multi-physics field modeling
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Tab. 2 Thermodynamic parameters of each material

- prits Y RS H S/
(We(m-K)"]  (kgem™)  [J-(kg-"C)"]
Mo 138 10 200 250
Si 130 2 330 700
Al 238 2 700 900
Cu 400 8 960 385
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Tab. 3 Bilinear elastic-plastic model

winER B3
WA JHAALL T p/ B
bkt N R ool bt
E/Gpa o (kg/m*)
Mpa E\/Gpa
Cu 110 035 8930 86.49 1.10
Al 70 0.33 2 700 64.40 0.62
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Fig. 3 Multi-physics field coupling relationship of simulation model
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Tab. 4 Simulation results of effect of applied pressure

on junction temperature

AN J3/N MREEIC
480 175.333

840 174.553
1200 168.262

1 560 168.218
1920 168.168
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Tab. 5 Simulation results of effect of different values

of surface roughness on junction temperature

FETE I um FERER R JEE/C
0.1 0.02 168.288
0.3 0.03 170.345
0.5 0.05 173.489
0.7 0.07 176.356
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assessment software
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Tab. 6 Test conditions

ZH yCIEN

LR /V 4500

HLIL/A 2 000
HMFHREEK 293.15
EREEW - (m?+K)™] 3 000
BATIRA B

F IR EEAL IR R AT 2 2 FhE P S5R ITE
e 9 Fiam, 2 Fras s ARl e 2.
PR fEEN 1200 N, B 7R, 1595 2 R
TETHE TN 10 B, B AR TR 25 R
HeS R Al 3174 8 a, IHEIERIA Ffw N
0.646 9 a, MRIEFFATPEAREEAR  Brae T AkS E H 1
FH, IIHEMRIG IR, R TR R GE R 2 e Fa e
AT, N HMPANEAR I A T B 48



234 oW % R 2%
o A FLVLA L I | VW R A 2 51

Zhi/C

(a)Frastt

#hiC

st a4k
(b) IH g3
B9 2 M HMEGRIER
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