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Microstructure and properties of laser-aided deposited
Co0-285 alloy on carbon steels
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Abstract: The laser-aided direct metal deposition (LADMD) technique was used to fabricate Co-285 single walls on
1018 mild steels, and large scale coatings were fabricated with optimal parameters. The microstructure, composition,
phases, microhardness of the cross-section and wear resistance of the deposited single walls or coatings were analyzed by
OM, SEM, XRD, microhardness tester and wear tester. The results indicate that the deposited single walls prepared with
different parameters are pore and crack free, with good processability. A metallurgical bonding exists between the walls
and substrates. The deposited single walls are composed of dendrites and eutectics, and the microhardness under different
parameters varies a little, among which the highest hardness is 407HV0.5 when the laser power, powder flow rate and
laser scanning speed are 0.8 kW, 8.6 g/min and 0.375m/min, respectively. The coating fabricated with the above
parameters has the same structure as the deposited single walls, and the phases are a-Co solid solution, Cr-riched My;Cg
and Co;W. After wear for 60min, the wear volume loss of the coating is 1.4 mm?, the wear mechanism is a mixture of
abrasive, adhesive and oxidation wear.
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Table 1 Chemical composition of 1018 mild steel (mass

fraction, %)

Fe C

Mn P S

98.81-99.26 0.18

0.6—0.9

=0.04 =0.05

65%HNO;  32%HCI

1:3)
(Nikon eclipse ME 600)

(Philips XL30FEG SEM)
Rigaku rotating Anode X-ray Diffractometer
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3 6 6
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Fig.2 Transverse-section photos of nine deposited single walls according to parameters shown in Table 3
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£ E Table 3 Parameters of orthogonal experimental

E 2.0F 12,0 2 Powder Scanning Average

= 7 8 Sample Power, A/ )

%ﬂ p flow rate, B/ Speed, C/ microhardness,

= = No. kW - -

7 1.5F 11.5 8 (gmin) (cm'min ) HV0.5

=] [

@ E 1 0.8 6.6 30 388

2 10f 110

< 2 2 0.8 8.6 37.5 407
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sn 0.5+ 10.5 £

£ ___::I_\./,/'\/H E 4 09 6.6 375 380
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Fig.3 Average thickness of single layer and average width of 8 1.0 8.6 30 389
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Fig.5 Microstructures of cross-section of single wall of specimen 2: (a) Whole OM morphology; (b) OM image of upper part;

(c) OM image of middle part; (d) OM image of first layer; (¢) SEM image of middle part; (f) SEM image of first layer near substrate

4 5

Table 4 Chemical compositions of spots shown in Fig.5

(mole fraction, %)

Spot No. Cr Ni Co W Fe
1 27.27 12.85 56.73 3.15 0
2 14.14 242 61.26 0.41 0
3 23.44 14.04 49.90 2.35 10.27
4 12.82 17.92 54.63 0.28 14.35
Co Ni oa-Co
W Cr

W  Cr
Fe
2 6
mm><25 mm
XRD 6
a-Co MyCs  CosW Co
W C C oa-Co
Ni &t W C
ASM Co-W
1 093 CosW o-Co
5 4 6

25

o-Co

a-Co
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Fig.6 XRD pattern of three-layer deposited coating
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Fig.7 Changing curves of wear volume loss with sliding time

for six-layer deposited coating in wear tests
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Fig.8

SEM

SEM images of wear surfaces for deposited coatings after wear test of 10 min (a) and 60 min ((b), (c), (d))
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