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Abstract: SiC,/Al composites demonstrate substantial potential for applications prospects in aerospace, rail trans-
portation and other industries, owing to their low density, high specific strength, high specific modulus, excellent
wear resistance and superior high-temperature performance. However, the significant disparities in physical and
chemical properties between the reinforcing SiC phase and the Al matrix result in poor weldability, which severe-
ly hinders their adoption in engineering contexts. Laser welding has emerged as a highly promising joining tech-
nique for SiC,/Al composites due to its benefits of high energy density, minimal heat-affected zones and precise
processing control. This paper reviews the research progress in laser welding technology for SiC,/Al composite
materials, explores the main challenges it faces, summarizes the existing process optimization strategies, and fo-
cuses on analyzing the interface reaction mechanism of the weld seam, methods for interface structure control,
and their impact on weld seam performance. It also elaborates on the related strengthening mechanisms. Finally,
based on an analysis of the current research deficiencies and challenges, it prospects for future research direc-
tions, aiming to provide reference for the in-depth research and engineering application of this technology.
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Fig.2 Molten pool flow under different swing models

AT IR BRI B R LR, T W
FR O R L A B A AR S T bR T ik
192 MPa, #A1fi, 55 BE SRR, P "B
F“8"FIE 3 P B S T 2RO I #4H . Zhang
SEPIXT SiC/2A14A1 5 G b BHEOG I Sl AR H R 52 1)
TOWZE Y AH ST S T2 R T e T R G5
RIMBOCHR G AR R L M A A
FRW . LRAORE , CURTHOCE S EEEOR BT
SiC/ALR G A BRI TS5 AT AE— 2 B 25 571 L iX
FWNIZH AR A S HAE AL TR IRAIR T, A
[ BN 25 (R 038 I 55 ) Xt 3 8478
AT T AT O R it B 41 i) ) L A4 i RLEREATS
AfFiE—L W,

AW L 7/B2 B E i P S S S s TG =i
7y —HERRE . AT R BN H] H COMSOL #k
P R T R B AR SR A MR LU R
TR Y PR AR WA TE T IR T Y R SR
Yty =R A, WER S SRR, Rl RS v
G E R Js b ) ek A 5 W Jel 9/ ), A2 i) [X 3t
BT A N o v iS4 2 w1 o P i
W63 77 HE O R e T s b PR S ) A O B
PR, AR T RS B LR, (4 R 5 L
HAH, AEAE SIC/ALE SR RS T 28248 T
HOR B

(191

2 SiC/AIE 5 PR myIE M IERE

2.1 [REMMARSHEE

KT SIC/AL R G BRI IR T2 ety
i (R AIF 5 5 2 AR 25 48 | AH 2E s DA B B i hr
5 SR RIS . AT, BT AR 4% 5w (1)
TOULZH 2L I EE A e 305 T« S b AR
S R 5 4B e J 2 HR Ak L AR LA 5 SiC kY
55 AL 6] P 1 S VAT R

A 5E B BN R GE 58 T SiC/6061A1 & A5 44
IO IR e R v AR LT A TROW ZH 2R A
SiC Wb 5 Al JE A& 2 (8] S 1] %) T 08 T S5 1 A8 AR
Ho W LB, SN Ti JC R AT LAAT RO il K 4% A
FSIC/AL A A F 48 AL Y ALC BB I, (3
XA FLBRBE I ISR AN 25 . TR, AR 4% X I
T TIC WOk RO ALTI A o 45 4% 5 o oK &
SiC Uk SR P4, H. SiC kil (1 (4 TiC k£ [
(WE 3 7R ) o BEAb, Sl i e 25 SR e i | A4k
DX Jalohet i 5 B S0 NS 3G R e, Forh TLSi A
) S8 BT A, 244 148.6 HV

i SO X SiC/ AR A M RHEOE F IR
TR 5 = AR LN B 18T SN S5 DGR (), B 1
iR FHAASS AL B 7, JER AME T TiBY/AL L K
WREEERTHZ. PRI, BRI RS



5533

B, A SIC/AIE G AR O EH AR DI ERR 115

(a) IHEIX

(b) JE& KR

B3 TiSiEFERA XA SEM B>
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