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Abstract: In order to improve the wear resistance of hot-rolled high speed steel work rolls,
Inconel 625 alloy coatings with 0%, 10%, 20%, and 30% (Ti, W) C content were prepared on
ductile iron substrate by laser cladding technology. The effect of (Ti, W) C particles on the
microstructure, hardness and wear resistance of the coatings was investigated. The (Ti, W) C
particles are uniformly distributed in the coating, and have a good combination with the Inconel
625. The hardness of the coating increases from HV,,280 to HV, ,424 with the increase of the
(Ti,W)C particle content. In the process of friction and wear, the (Ti,W)C particles, as hard
phases, inhibit the local plastic deformation of the material during wear. The wear amount of
Inconel 625 alloy coating containing 30% (Ti, W)C particles is only 0. 015 m®, and the average
friction coefficient is 0. 061 6. It has been proved that the hardness and wear resistance of Inconel
625 alloy coating are significantly improved and the friction coefficient is reduced by adding a
reasonable amount of (Ti, W)C particles.

Key words: laser cladding; (Ti, W)C particles; Ni-(Ti, W)C coating; microstructure; hardness;
wear resistance
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Fig. 1 SEM morphology of the Inconel 625 alloy powder and (Ti, W)C powder
(a)(b)—Inconel 625; (¢)(d)—(Ti,W)C.
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Table 1 Chemical composition of ductile iron

(mass fraction) %
Mo C Si Mn P Cu Ni Fe
0.61 3.59 2.06 0.22 0.3 1.15 1.06 &&

%2 Inconel 625 XEMARNZER S (RESH)
Table 2 Chemical composition of Inconel 625 coating
powders (mass fraction) %

C Ni Cr Mo Nb Fe Ti W
— 58.0 20.0 80 3.0 <50 — —

#3 (TiW)CHREMKRULERS (RESE)
Table 3 Chemical composition of (Ti,W)C coating

powders (mass fraction) %
C Ni Cr Mo Nb Fe Ti W
12.6 — — — — — 40.0 47.0
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Fig.2 Schematic diagram of laser cladding
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Table 4 Parameters of laser cladding process of Ni—(Ti,W)C coating

v WOLTI% EEEiprY: % i K M= W TR B
Bedh = ST Ry,
w mm *min r-min”’ mm L-min °C
A-0 1000 400 2 80 6
A-10 1000 400 2 80 6
40 200
A-20 1200 400 2 80 8
A-30 1200 400 2 80 8
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Fig. 3 Block—on-ring test machine
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Fig. 4 Microstructure of coating with different (T|,W)C contents
(a)—A-0; (b)—A-10; (¢)—A-20; (d)—A-30.
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Fig. 5 Distribution of elements around the (Ti,W)C particle
(a)—Ni-(Ti, W)C &)z SEM; (b)~(g)—EDSJITLE /i .
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Fig. 6 XRD patterns of the coating samples

——A-0 ——A-20
500 ——A-10 —A-30

E‘HI\!___!_——}—-'L\{
] I i = ——

>
jas]
300
——y —  — ; — 5
200 -
0 0.4 0.8 1.2 1.6
ZREER/mm

E7 REAENERER
Fig. 7 Microhardness of the coating samples
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Fig. 8 Average microhardness of the coating samples

9 AR (Ti, W) C UKL B B S 7 2 A
R T BE A R BBE T (R AR 1L ZE TR LR B Be th
U R TN ST )5 M) A AR B0 B LA™
i B EEAR U G HE AT, IR S B2 fa] (1 4
il T BRI K BEHE R A TRE . A-0 5 A-10 7
400 s J5 BESE R BOE TROE , A-20 FI A-307E 50 s

LA RO T ROE  UEMA (Ti, W) C R N
5 AR UKL BE 0% BHL Lk )R 45 R v R U0 A
JZ BRI T SRR 5 RIS, (Ti, W) C DR 5 Ni 2
RS MY A% - 7o 454, ORUE T (Ti, W) C Uk AE
PESE S R AN 7% A-0,A-10,A-20, A-
30 1Y ¥ EE 48 &R B 4 R 0.076 2, 0.070 5,
0.065 1,0.061 6, Fifi#5 (Ti, W) C kL & 1 1984 i,

0138} A-30
£.=0.0616
0.115
o~
0.092
0.069 L.n— o=
0140 A-20
£=0.065 1
0.112
0.084 |
0.056-l A MV N
0.16 A-10
£2=0.0705
0.12
“
0.08
0.04 -
A-0
0.39 1 £.,=0.0762
« 0.26
013}
P v —a L

0 400 800 1200
t/s

B9 REXENEERY
Fig. 9 Friction coefficient of the coatings
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Fig. 10 Profile of wear track of coatings
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Fig. 11 Wear volume of coatings
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Fig. 12 3D wear morphology of the coatings
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