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Laser Welding Technology on High-Silicon Aluminum Alloy and
Its Welded Joint
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(China Academy of Space Technology (Xi’an), Xi’an, 710000, China)

Abstract:During laser welding high silicon aluminum (50% Si) with lid (27% Si), the welded joint crack is

often found in the production process. An improved laser welding process with preheating, welding, and post-

treating is described in this paper. By analyzing the relation between the process parameters of laser welding

and the microstructure of welded joint, the qualified structure of welded joint without crack is obtained, which

passes the reliability verification and has be used in the space hybrid microcircuit production. The yield is also

greatly improved accordingly.

Key words: laser welding; high silicon aluminum alloy; welding joint

ANTIAE T A T A A — B AR T
i ) A2 J HL AR, DRI B 3 0 o 1 B 23 BOR 19
J& , BRARES T 7 7= il PR T KRR IR &
B IR B i, R OR X — B T A .

TR 4R A A 5 22 /D — oA R R R
Oy R RS ) B 0 PR R A T TR A R T A
B T B MUBCCHE AR5 12 B i O A
L BRI DIRE . Horb S B ORI DR RS T
JHG T A 4R 4R B B A O T T RAIE 7
028 3 M T LR R 2 A A8 AT A 45 R A 20 RS
(1 77 iy ST AL, ol P8 P B O 32 S0 RS BR BT PRI A
AR TAE BT T b AR B D el T 2 2 T I

I f5 B #:2019-04-09; 1817 H #1 : 2019-06-20

BEEE MG, 5B, TR, E-mail: 272367851@qq.com,

0 it 2 wh oty P 2l AR B 26 PF o T AR A R R
e JEHAE BRI A, F BR T R AT e AT R
R B AL G AT SE M R T AR (Kovar) £ 4
B B A 104N 45 48 7 1 B AR AR o B A
i B9 90 06 DAL, DRI 8 88 /DN O GBS A AR K &R
0 H 5 B AT RE 948 S8 B RERTRLSON BIF TS Y B

AR B R AR A e i T RA RN R
AR AR L I R B AR ST RRE M A
NN SR U ER RS R v = AW SRR ¢
JeEHE T ZHAR A A h RT3 B
M X /) TG i LD 70 A5k R A 45 1A 8 S O 1L
N RERVE U IR R R E I T2

SI AR MG, Bk, SRR . ARG A SO ENE SR SR A DR [T ] M RO R R 4k, 2019, 51 (38
T]):44-49. SUN Peng, ZHANG Ting, ZHANG Yanan. Laser Welding Technology on High-Silicon Aluminum Alloy and
Its Welded Joint[ J]. Journal of Nanjing University of Aeronautics &. Astronautics,2019,51(S) :44-49.



3 ) WS, m R A EOEER SRS 1 T 45

RS2 BRI v, i T v ik B0 4 < 1 e A b 5 ik
R (5020) , BA ek 5 1 A A ik 2 B0 22 4%
KRB R FE R R B S A A WOL BRI 1 2%
AR/ M8 2 Sk AU R A2 I 5 1 5 A% T
Iy, i BLAR 5 25 5 387 U v i BEOR 3Z BR N
PER, il S AR 4 e e AR 280 A o AT i ik
B L e S A B O BRI 5T T BEAR P AR X
Ot R A UL R B 1 23 BT e A B TR 3 0
AL M5 T RO EAR T 2RO 7o (AR 35 17 4%
PR IS 235 A PR 2 W, LA B AR 4 4 K 5 A X 4 5 D )
Wb IR = .

AR S I 25, B T — AR AL AR )
Ak B it 2T ks EOE R E O BE5E T HOEE R
T ESHON T A R S O S #a 9 7R FHRCR
TE R b KR S I S AT T A
1 HAEHETZ

PO BT Y SR K B R RE R O
HAR I B AE 5T 5 AR R R, £ A — TR AR 4
Ak BRSO BE I e A BRE 7 MR 5
B B I3 A0 5 v Z0 4 I I8P 5 B AR B L SR B R
WHOHBY BB RS BB T S B R A
1 POCEAR S B 0712 3 Sk T 1A, W] LA 3 X
S S e RS R i S SRS TERR
B 1R 65 L DX, 7 b AN T 23 ) 4 B B R B S A
Tl SR 5 RV A I RRRE R B i B R
(FLR by T 20 A v S A 1 R AR R AR A
R BT R A /0 1R 5 Al R DX R R
PN TR o TR S ST A I 2 S 5 AR

i

PET ek B A e ) 4 Sk R ) T 1A
Fig.1 Profile of welded joint of Si-Al shell
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Tab.1 Properties of Al-Si alloy
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Fig.2 Model of shell structure
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Fig.5 Preheat-welding-post treatment wave
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Fig. 6 Comparison of laser welding effect by two kinds of

waves
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Tab.2 Comparison of the two welding results
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Fig.9 Laser welding contrast with different radius
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