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Abstract: In order to investigate the application potential of Ni60A coatings in specific scenarios and to reduce their manufac-
turing cost, Ni60A coatings were deposited on low-carbon steel substrates by atmospheric plasma spraying ( APS) in this work.

The effects of varying spraying current (from 475 A to 725 A) on the microstructure and mechanical properties of the coatings
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were examined by means of optical microscopy, a digital hardness tester, scanning electron microscopy (SEM), and a

computer -controlled electronic universal testing machine. The results indicated that the spraying current exerted a notable influ-

ence on the coating microstructure and mechanical properties. When the spraying current was too low, the spraying power de-

creased, leading to a reduction in the plasma jet temperature; as a consequence, the in-flight particles were not fully melted,

and their kinetic energy upon impacting the substrate surface was insufficient for complete flattening and spreading, which dete-

riorated the coating densification and performance. When the spraying current was excessively high, the spraying power in-

creased, raising the plasma jet temperature and the kinetic energy of the particles upon impact; however, the powder particles

were covered by subsequent particles before they could fully spread or fill the pores, resulting in an increased deposition effi-

ciency but reduced density and degraded mechanical properties. At a spraying current of 600 A, the prepared coating exhibited

a uniform distribution, fewer internal pores, good bonding between the coating and the substrate, a high degree of densification,

and satisfactory mechanical properties, with a microhardness of 623.30 HV , and a bonding strength of 61.67 MPa.
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Table 1 Process parameters of plasma spraying system

FE 5 Al A2 A3 A4

W3 B A LBP-100 LBP-100 LBP-100 LBP-100
R P B /mm 150 150 150 150
AR/ (Lomin™") 40 40 40 40
AR/ (Lomin™) 6 6 6 6
R/ (remin™) 4.0 4.0 4.0 4.0
AR/ (Lomin™") 4.0 4.0 4.0 4.0
AL/ V 72 72 72 72
HL/ A 725 650 600 475

2 HR5WHE

2.1 WM&

1 AR EBUR B 6 & 8 Nib0A R E 8
HMEBHESHEER, AALREE FRRZEMNITE
HEEBEIRSAEEHN, ALEF IR EE
METIER RN T HRBEHMEE S RN,
WIS la b T AR, HHORBIRM 475 A ZFAE
600 A B, R EATHFLRE D, BRREEN, R E
NS, FEREAREENREBERMR, 4538
FEGR BEIRE 650~725 A, 108 1c 1d PR, K BR
EHFLREERE N, FE Al 5 2 HERKERENS
MEMRT AR, ASNILBREES T A3,

(c) 650 A (A2)
Bl 1 AR 3 25 B9 Ni6OA ¥k JE A AR i 4 A A0

Fig. 1  Cross-sectional metallographic images of Ni60A coatings prepared under different spraying currents
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Fig. 2 SEM images of Ni60A coatings prepared under different spraying currents
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Fig. 3 Microhardness of Ni60A coatings prepared
with different spraying currents

FERNAS,AI S 2HERTERESEAKZEHIL
B%E% FASMNHENEGERNITE, SE6RE
i) 3298

80
61.67

0r 57.67
55.33

60 ; T

——
—
—_—

43.00
50

—

40

30

4548 /MPa

20

Al A2 A3 A4
bl

Pl 4 N [RImE R LU 45 P NTGOA T2 2 1 3R BE
Fig. 4 Bond strength of Ni60A coatings prepared

with different spraying currents
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