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Preparation Technology and Microstructure
of IGBT Module Packaging Materials for
Rail Transit
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XIAO Yu, ZHANG Li, XING Dawei

Abstract As an electrical system component, IGBT (insula-
ted gate bipolar transistor) module is widely used in the field of
rail transit. The properties of packaging materials directly affect
the service life and stability of IGBT module, and the Al-50%
Si alloy is an ideal packaging material for IGBT module. Using
powder metallurgy combined with bidirectional classification
hot pressing and densification forming process, the Al-50% si
alloy is prepared. Then, OM (optical microscopy) and SEM
('scanning electron microscope) are employed to analyze the
microstructure of hot pressed and heat treated state alloy. Re-
sults show that after heat insulation for 50 min at 720 C. , the
alloy with good Si size and distribution control will be ob-
tained. When the thermal diffusion temperature is 540 C. and
for 3.5 hours of diffusion treatment, the fibrous and fine nee-

dle-shaped eutectic silicon can be effectively fused.
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Fig.1 Schematic diagram of Al-50% Si alloy sample structure
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Tab.1 Element content of Al-50%Si alloy sample
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Tab.2 Relationship among punch specific pressure, system pressure and holding time of Al-50%Si alloy sample

AN IRV [ g Sk LG B RGeS 3/ MPa

k28 0 i 1 s mf 2~3s i} 4~5s i}

sk LR RYET] sk LR RYET) sk R RYET) sk LR RYJET]
bk 0 0 82 206 20 206 20
Tk 0 0 0 244 10 390 16

K HIAL T 26145 Al-50% Si & 4, T
AR AR 540 CHREET , AP Hb P 3.5 h, ff
FH DM4000M EI5%2% i Sl 85 58 A1-50% Si & 4 i
AL Z, IR 4 F 7 2 785 Quanta 200FEG Xif
TR A UL I R

2 ARRETIZXT AIS0%Si S & BRHAR
AR

2.1 REHZEUIZT AI-S0%Si G2 EHMALR
i 2 PR, Y he g ik £ 660 C i, 7E Si-
AL PIAH ST A] LA A BRAR /IS 1) FLBR AT 7, (H4E 5 5
283 PSSR IR F) 780 T, Si AHR T E &k
FEEBAL, AR BT ST ARURL B KA KR
s (ILIE 2 o) BB AL ) X Bl ST AHZE M T 2ok kL
HAT WA 25 o) S P, (075 JHL R ¥ ) A 5 P R4
R BE A A R 2 AR A, 330K AN T HL B 24
BHORH o MBE5IREE S 720 R, SRS

P 3 3

IR 780 C
K2 KIEBESSIRE T Al-50% Si 542 4 12 {21 21
Fig. 2 Microstructure of Al-50% Si alloy at different

sintering temperatures
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Fig.4 Micromorphology comparison between Eutectic silicon

samples before and after heat treatment process
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