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Study on Microstructure of SiCp/Al Composite Materials by
CO, Laser Cladding/Injection
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Abstract SiC/Al composite coating has been produced by laser particle cladding/injection, Materials used are as
follows: green SiCp powder, based materials LY12 aluminum. Laser processing parameters with P =1000~1200
W,V =3.0 mm/s and M, =5~ 10 g/min have been selected. Microstructure of SiC/Al composite has been
examined with SEM (scanning electron microscope), EDX (energy dispersive X-ray analyzer) and XRD (X-ray
diffractometer). It is shown that there are the main phases of SiCp particles and Al, as well as a few phases of
Al SiC, and Si in the composite coating; SiC particles are uniformly distributed in Al solution; there are three

crystalline forms of 3C, 6 H and 5H for SiC particles in the laser coating, in which both crystalline forms of 3C and

6H belong to the original one, the new crystalline forms of 5H is produced during laser cladding.

Key words laser technique; laser cladding; reinforced by particles SiC; aluminum; microstructure

1 51 &

IR ORI 3 5 A4 RHE H AT AT SE 8
ZH—FH MR LRGSR SiCp UK
WS AR SICP /AL R G MM AR R BT, &
B ERRLF YU SF LR AR, i TS AR K
A RESFERIM. RMIEFRK TIEXEES
A8 3R ) 86 3 BURE T 4 J7 35 il 5 SR B BB BF 4 L

Y% B #8:2003-12-23; W BB B #:2004-07-01

ELHH . XETHZE KB H (033188011) B IR,

Zh LAeSF WA R LR, RS
SR RAAERNLFNE. BOUGEER
— 7 et o T 5 s s ARE T, B E AR A
BOLBBE I I B R R ST R RO A ST
WES ERE AWK R KRGS, TR
i SIC BURL5 ZE IR I 25 R R, RERR T Ni 25 &
B AR B Co k6 < My AR A1 K B AH A4BE, AT AR T

EEBN HUEH Q941 —), B, KRBT K%, B L E R, EENFBOCSHORAR B AR X BOEI TH &5,

E-mail: yangxich@126. com



3H WUERs % BOLHI % SiCp/ Al Z A FHRHAR B 437

REE R, BOLBE R & SiCp HRBEEEH
KIGIE B2 (G B2k 2500°C Hl 650°C) , R iR R 444
TS, R AR T W TR T A, AR X —
HARAEERARME. AXFHEBESBBAE SIC
ORI B 43R 18 SR B, R RO R FHEA /I B 5 B
SCEE SiCp H4RFAMB B R B2, 45 T SIC/ Al kL
WIRREME. S92 ERNREN, ERAREN
R EMERR . SIC R ¥ AR & i (R B ¥ 51 R VTR Al
SR, 3R THT 2 A B A6 B 4y A, SIC 437 25 B (SIC
T ADZERTE Bk 9020210 % , F:AR A1 A 50%:50%,
SEE A BE LY 70 %230 % 5 IR T B EL A AR G i BE
FEME A (RBEE R HV, 1360, 7 115 F A
HV,. ;800,18 f & HV, ; 1060) FI 1R 35 i) i 5
BB CELIAT $E 1R 5~6 £%) , 48 SCE 40 T8 AP 7 B 3k
TH ARG R R

2 R
2.1 KM

SiCp M RAER4E A S WA, SiCp K« B 20
~40 pm, G, [ >99.99%, H{kK LY12 48
B3R Cu W& 808 3. 8% ~4.0%, Mg ¥
FESBRN 1.2% ~1.8%, Mn KR & 22BN
0.3%~0.99%, H 4N AL HLW M T & 20 mm X
30 mmX 60 mmiRAE,
2.2 RIEILSE

SR H HL-5000 W 3t CO, #Ob#%,5 #hEk3h
BEE PR, JKF-6 B EOE IR BUX W 48 M F Sk 8 T
fEskfE N BOL B E B & . HI-02 B ROk

121445 (OMD FI JSM-5600LV %47 3 B 4% (SEMD W

BITHEEHELEMREBES B FSICpMALEF R
MR AL S5, F Link ISIS300 & fE % Y 28
(EDX) #5454 )2 o &K 43 7 » /| D/max-2500 %! X
SR A BT (XRD) 20 M 78 2 A L
2.3 RBITZ

SRRSO %8 0 5k SiC i REA S
REWEOLHE S, TZSHNT BRI R P =
1000~1200 W, % #& M, =5~10 g/min, JLIKB
HBWEV =3.0 mm/s, MECEWYREZHRE,
RERKE f =315 mm, BOERGRONERER
D =3 mm, HNBjILEAk, RA Ar SRP Ar L
&4 30 mL/min, A SRR ER % — ¥ 2
AN, #l&MW SICHEBEEZEERN 0.4 mm,
0.7 mm#1 0. 9 mm,

3 HRER

3.1 SiCp/Al HX TR E R EHHR

Kl 1(a) & SiCp/Al oL B R RREZE 5 R
RZESERENARHBEERE A B 1) AKX
Al TERESGABRAF B 1(ORFZKX Si TR
RS B A, AN EET CTRmEN,
BRY5 Si RSB ER, B e LR A Si
TTRAMERR SICWFELE. B 1(bHKH /X
REEITERE 1o iy 3 AE0RL o b T B 1(b)
B AR & SIC R T, 2 Z A BRIE R, T
BN 4y A5 F Al Fefkrp, BTLLE H: AL fEREAH,
SiCp KL FE R M BAH B AE AL . ALTTEMN
FARFFIUTE SiCp BT IH B, 7 X W AE T K38
B0, NRE 0 3B &, % SiCp IR, 5

3 i

Bl 1 SiCp/Al Btk E R EIE 4
(a) SiICp/Al REZEE5EAEZ I ERNEH B ELR;
(b) H5@PM Al TEBIESHHEHBERF (0 5@MUEM SiTREEIFEHER
Fig. 1 Microstructure on the interface of SiCp/Al by laser injection

(a) SEM of interface SiCp/Al; (b) EDX of Al element in face-scan, corresponding to (a);

(c) EDX of Si element in face-scan, corresponding to (a)
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Fig. 2 Microstructure of the interlayer of SiCp/Al by laser injection

(a) SEM of interlayer SiCp/Al; (b) EDX of Al element in face-scan, corresponding to (a);

(c) EDX of Si element in face-scan, corresponding to (a)
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Fig. 3 Fine microstructure on the gap among larger particles by laser injection

(a) SEM of the gap among larger particles; (b) EDX of Al element in face-scan, corresponding to (a);

(c) EDX of Si element in face-scan, corresponding to (a)
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Fig. 4 XRD spectroscopy of specimens SiCp/Al by laser injection
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