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Microstructure Character of Aluminium Alloy Coating with Nd: YAG
Pulsed Laser SiC Composition
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Abstract Aluminium alloy is used widely in our society, but it is not good enough for many applications because it
is soft. In order to harden the surface of the aluminium alloy, the surface is compounded by laser in this experiment.
Here, two kinds of SiC power , the diameters of which are nanometer-grade and micron-grade respectively , are
compounded to the surface with Nd: YAG pulsed laser separately. The experiment results show that: the coating
compounded with the nanometer— grade diameter powder has more homogeneous and more compact microstructure,
less defects and better bonding with the base material than that with the micron-grade diameter powder. The
mechanism for the results is that: the gravitation rule is affected markedly by the size of the power. In the laser
melting pool, the micron-grade diameter powder sinks, while the nanometer-grade diameter powder can distribute
homogeneously. A conclusion can be drawn: the microstructure of the coating and the bonding between the coating
and the base material are affected directly by the shape, the size and the distribution of the SiC power in the laser
melting pool. In the coating, more regular, smaller and distributed more homogeneously the SiC power is, more
homogeneous microstructure, less defect and better bonding with the base material the composite coating will be.
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Fig. 1 Micromorphologies of coating surface by SEM
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Fig. 2 Section microstructure of coating by SEM

(a),(b) 1# coating; (c) 2# coating (arrows a, b; loosens; arrow c; craze)

SiC BURLAEBOEAL B AT A R £V RS, HRH
FERE Ch 3.21X10° kg/m*) MURLZ B K, i H
FEE JE R T EBOGIE M A & £ UURE, HERE)S 1Y
AR ES A R PERERZ PR T 1F
WEALRW 2° WEHRBOE /DN RZNBRR
T HRAERAILEOK FESHR LB EEHS, ZH
FHRE R aBIE TR A E Cat, FHH SiC B
B 40N EROEERATHE S TRAERENE
AEH . HER 2(b) FMEAF SiC HFFE.
3.2 BREXHEKXTHIN

Bl 3 REM K 1% .27 )2 X A7 5 B,
By Hral W, 1% 5 2% )2 B A R A 5 40 BUAH -
Al,SiC Je 1 #843 SiC A ALTE B SiO; T 44 2 1%
A AL XU A& REH L AT DL Al 5
MIEBIRE .
3.3 REBTFRISW

Xt 1% ,2% W2 5EA FEMHE 100 pm 5 E A
HATH RS Al TREAM, A T mEE TR
ERE AL ME 4 fin. RE SR Al FBE
BRESEMAELE B A TREES, XEH SIC LH
S FETETI R,

X LB R: 1P RBEN Al §BEA R
o, ULBA SIC MTE IR E N R 5 OR B A 5 T
2*BREN Al SRMEWSNA R, BB 2 A2
2*SICHBRTFREHR JRHFIIRE. 5IEEMERE
W SIC ML X EZF W IEEE T 4 SiC Bk 4
FAPAKRB BB HENERERRER, Y
URL 2 /N B — 8 A2 BE B L 32 3 5 = 4 A T DA AR A
WAEEATLLAKAT, SICEAERBHEACH
2700 CHMm % E, I B 2* B RBL R B K M % &
JIEFR R, X i 2F MTEEA T RS T

o — Al
o — SiC
A — SiO
o
3 Iﬁ_
AP A .
1

20 30 40 50 60 70 80 90
20/(°)
B 3 %2 REM X FRATHE g
11 :2:2% 23 54
Fig. 3 XRD patterns of coating and base material

1. 1% coating; 2: 2% coating; 3: base material
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Fig.5 Micro-hardness values in different
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