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Microstructure of Be/AlSi/Be welding joint by laser

LI Yu-bin, MENG Da-qiao, LIU Ke-zhao, XIE Zhi-qiang, LI Sheng-he

(China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Using AlSi alloy as transition material, beryllium with beryllium was welded by laser. The microstructure and
performance of the welding joint were studied by means of nanoindentation apparatus, scanning electron microscope
(SEM), electron probe microanalysis (EPMA) and transmission electron microscope (TEM). The results indicate that the
microstructure of weld and fusion zone for the Be/AlISi/Be laser welding joint is composed of compound phase formed by
beryllium and AlSi alloy, and the microhardness and elastic modulus of welding zone are 2 GPa and 140 GPa. The
concentration distributions of Al and Si show that the width of fusion zone is about 10 um. The shear strength of
Be/AlSi/Be welding joint is 283 MPa. The characteristic of shear fractographs is quasi-cleavage with local ductile
dimples. According to the analysis for shear fractographs, the micro-crack made by welding thermal stress, intermetallic
compounds and gas porosities formed in welding zone are the main cause leading to brittle rupture for welding joint.

Key words: beryllium; AlSi alloy; laser welding; microstructure

BRI TP RL, HAT— RAIUBERE, £
% T BRI 25 TR A ) i i Rk s
BRUNDIGEM/7E: 20 122 50 R4 FF 46K T i 9IAR
AR R ESR BT TU S B, AR T B A
7, PR RE PR S e A SRR B, BELAS T )
TR BIHF AL, B RE SRR
O /N VNS L SOL: < R R R L =k g <

HEETE: i RIS R E KA 4 % B H (200520302)
Igis B#A: 2008-12-17; &iTHH: 2009-03-13

PEARPEARR, WFFUED IR R gl g b s o
JEMEHALSI. Al-Cu B Al-Mg), A5 8IfERs:
A B LR A] (R 1, DATSCRE S ) T 2 A
e, BOREPTTUE DB, W RBE R EOR
SCHRANZ , ARSI T OB T Z S H0
W SUBRNEI 2, 34T T SO R 5 80
DUBEAR AN — 22K R

BITESE: 25, Mt Bk 0816-3626940; E-mail: zaoxiao496@sohu.com



1204 T EA G R AR

2009 47 H

AR SCAEH#H RES: NdYAG #OGIEHL, HFFTLL
AlSi & &AE N JEA R Be/AlSi/Be BOLIRERE T2,
A A3 BB (SEM) s K HIRAX . HL 7R ETH(EMPA).
1% 5 HUBE (TEM) P 40 23 A IR e B Sk 10 A A 20 1 1
BEo WL TAEN TR o ek, g
BRA N VG, A S R R SIS

1 SKIg

SRR N AL ER IR B (HIP) AT AISE &4, H3%
E R e 1 e BRI T RAME 30 mm. NAE
26 mm, HIFIE T, AISi @ )] A 2% 30 mm,
WA%E 27 mm, JEEE 0.4 mm, AISi FREEHR AL PR
. YY) Be/AlSi/Be WOBIEE: T2 K WA
100 C. ¥HEIhE 1500 W #EE54F 600 mm/min.

%k 1 Be Ml AISi A8 ML 5
Table 1 Chemical composition of Be and AlSi alloy (mass

fraction)
Material Be Al Si BeO
Beryllium 98 8 _ _ 0.94
substrate ’ '
AlSi alloy - Bal. 11.5-13.0 -
Material Be,C C Fe Others
Beryllium 4 515 0.03 0.08 0.06
substrate
AlSi alloy - - 0.26 0.3
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Fig.1 Microstructure of laser welding joint
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Fig.2 Microstructure of center on fusion(a) and weld(b) zone
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Fig.3 Element distribution near fusion zone
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Fig.4 Microhardness and elastic modulus of laser welded

joint near fusion zone
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Fig.5 Morphologies of shear fracture surface for laser welded

joint: (a) Center of weld zone; (b) Near fusion zone
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Fig.6 Microstructure near fusion zone
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Fig.7 Morphology of gas porosity and crack on shear fracture

surface
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Fig.8 TEM analysis near fusion zone: (a) TEM morphology; (b) Electron diffraction pattern; (c) Schematic index diagram of

panel(b)
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