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Fig. 1 The microstructure of Ni60 powder
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Fig. 2 The particle size distribution of Ni60 powder
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Table 1 The main spraying process parameters
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Fig. 3 The microstructure of coating surface
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Fig. 4 3D profile of coating surface
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Fig. 5 The cross section morphology of Ni60 coarsening coating

(a)powder 1# ; (b)powder 2 # ;(c)powder 3 #
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Fig. 6 The microhardness of coating

2.3 REZGERE

Hi Ni60 A Ak U J2= A 8T AR 35 T A0 ) R RS

Ni60 K7 45 580 2 18 il 5 19 M Ak U 2 5 5
TE W] 43 2. SR GP-TS2000M T3 R izt 46 HL 114 T 3,
S0 R AN [FPRLAR RUF (1 Ni60 A3 o il 45 1) KL Ak U
JZ2 HLAE AR EE S i 30 MPa, HAKSE RAanE 7 e
AL NEL T RTOLL DL TS R A LA TR 2 A o
JE S 44 MPa, 2 5 8y A il 2 0 1R 2 45 6 0 B 5 ik 3
53 MPa, i LAF-¥ k042 35 8] 319 pm 19 3 5 85 A il
2 WAL TR 2 - Y 25 G5 Bk B T 36 MPa. L
A A5 SR R A B IR A 0 Ni60 #HL1k
W2 GBS 45 5 A L R — A% a2 A
12 2 T REL Ak VR 22 1) o 5 T oK

60 -

w
(=}
T

IS
S
T

LA TR EE/MPa
3

=]
(=}
T

—_
(=4
T

Ni6O(78 wm)  Ni60(164 wm)  Ni60(319 p. m)

w2
7 GRS AEWRE
Fig. 7 The coating bonding strength
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Table 2 Surface roughness of the coating during wear process
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Effect of powder size on structure and properties of Ni6( coating

ZHANG Yuhui, XIE Yingchun, KUANG Min, ZHANG Zhongcheng, WANG Hao

Institute of New Materials , Guangdong Academy of Sciences ,Guangzhou 510650,China

Abstract: Plasma sprayed Ni60 coating is widely used in the field of mechanical equipment because of its
excellent wear resistance and mechanical properties. Powder particle size is one of the main factors
affecting the structure and performance of the coating. In this study, Ni60 powder with different particle
size distribution was used to prepare coarsened and hardened nickel coating on A30 stainless steel substrate
by vacuum plasma spraying. The relationship between the particle size and the surface roughness,
microhardness, bonding strength, wear resistance of the coating was studied. The results show that the
surface roughness of the coating increases from~18 ym to~30 pum by adjusting the particle size from 78
pm to 319 pm. The surface roughness of the coating prepared by Ni60(164 pm) powder reaches 28um. The
roughness can still be maintained at 20um after three weeks of reciprocating friction. The microhardness
reaches 678 HV 50,. The bonding strength is as high as 53 MPa. The comprehensive performance is
excellent.

Key words: Ni60; powder size; APS; roughness; wear resistance; microstructure



