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Microstructure of Al matrix compound fabricated by
coincident wire-powder feeding in laser deposition

LI Fu-quan, ZHANG Yang, CHEN Yan-bin, GAO Zhen-zeng

(State Key Laboratory of Advanced Welding and Joining,
Harbin Institute of Technology, Harbin 150001, China)

Abstract: Through coaxial ceramic powder feeding and wire feeding simultaneously, aluminum matrix compounds layer
was fabricated on the aluminum alloy by laser deposition. Ideal metal matrix compounds (MMC) layer was produced by
optimized parameters. XRD, SEM, and EDAX were conducted to analyze the microstructure of the aluminum matrix
compounds. The results show that WC particle dissolves into aluminum matrix, leading to the formation of a large
number of rod-shaped and tufted Al,W, tiny granule-shaped W,C and needle-shaped Al,C;. Compared with aluminum
substrate, the microhardness of MMC layer is improved significantly.
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FARAYIBI 1 Ti-6A1-4V WC
Ti-6A1-4V 40~60 6%~10%( )NaOH
wC 10 min 30%( )JHNO; 5
min wC 120
1.5h 2
wC
WC
1
4 mm 1060
4047 1 wC
wC 1
wC  WyC Robot movement
IPG
YLS-10000 GTV
MF-PF2/2
0.1 g/min PECTIEC YC52
KUKA
KD4010 wC
1 4047 Powder and

argon gas

Table 1 Chemical composition of 4047 aluminum alloy Wire feeding nozzle

wire(mass fraction, %)

Mg Mn Si Fe Zn Cu Al
0.10 0.15 12 0.80 0.20 0.03 Bal.

2

Fig. 2 Schematic diagram of laser deposition process

1%HF+1.5%HNO;+97.5%H,0( )
D/MAX-RB 12KW X
Hitachi—S3400

0.2 mm
1 WC 2N 10's

Fig. 1 Morphology of WC particles wC
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Fig. 3 Cross-section structure of MMC layer produced by

laser deposition

4 SEM
Fig. 4 SEM images of MMC layer at location of upper part (a)
and bottom part (b)
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Fig. 5 XRD spectra of MMC layer
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Fig. 6 Morphologies of WC particles and matrix in MMC 20 \
layer: (a) WC particles; (b) Aluminum matrix E
E 0r 1652 K
2 6 EDX % ol - 0
Table 2 EDX analysis results at zones A, B, C and D shown < 50k
in Fig. 6
Mole fraction/% -6or @
Zone =70 . i \ L !
Al w c 500 1000 1500 2000 2500
A 79.34 20.66 - Temperature/K
B 02.07 35.85 62.08 7 W C AG-T 23]
C 01.85 38.80 59.35 Fig. 7 AG-T curves for W reacting with C1*!
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Fig. 8 SEM image of interface between WC and Al matrix (a)

and element line scanning curves of line (b) shown in Fig. (a)
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Fig. 10 Cross-section SEM image of laminated MMC
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