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Preparation and Wear Properties of Fe-based Argon Arc Remelting Coating
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ABSTRACT: The work aims to prepare high quality Fe-based argon arc remelting coating and study the effect of argon arc
remelting treatment on the wear properties of as-sprayed coating under different loads. Four main remelting parameters (current,
velocity, arc length and step length) of Fe-based remelted coating were optimized by orthogonal test, and the porosity and mi-
crohardness were used as indicators to comprehensively evaluate the quality of Fe-based remelted coating. The phase composi-
tion of the coating was evaluated by X-ray diffraction, the wear resistance of the coating was tested by UMT-3 multi-function

friction and wear tester, and wear scar was characterized by three dimensional surface profiler. The morphology of the powders,

WisBHA: 2018-07-19; fEITHHA: 2018-09-13

Received: 2018-07-19; Revised: 2018-09-13

HEEWMA: BRAXAFALARD (51675158); Mah ARAFALRAE (E2016202325)

Fund: National Natural Science Foundation of China (51675158) and Natural Science Foundation of Hebei Province (E2016202325)

EEEN: ERO|R (1968—), B, W+, sl3d, T2 QARE IR, HEHHAMIHK,

Biography: DONG Tian-shun (1968—), Male, Ph. D., Associate professor, Research focus: surface engineering, new material and processing
technology.

BIES: £E%E (1966—), %, WL, #ix, T AR FTQAMBRY . BHEFE5ET I, ¥4 liguolu@hebut.edu.cn
Corresponding author : LI Guo-lu (1966—), Male, Ph. D., Professor, Research focus: material forming, tribology and surface engineering.

E-mail: liguolu@hebut.edu.cn



- 156 * wm #H R

2018 4F 12 A

the microstructure of the coating and the failure morphology of the coatings were analyzed by scanning electron microscope

(SEM). High quality Fe-based argon arc remelting coating could be obtained by orthogonal test, and the three main parameters

optimized by orthogonal test were current of 70 A, speed of 200 mm/min, arc length of 2 mm and step length of 2 mm. With the

increase of the experimental load, the friction coefficient of the as-sprayed coating and the remelted coating increased. While,

the friction coefficient of the remelted coating was smaller than that of the as-sprayed coating under the same experimental load.

The main failure modes of the as-sprayed coating were spalling and abrasive wear, showing the characteristics of brittle fracture.

The main failure modes of the remelted coating were adhesive wear and fatigue wear, displaying the characteristics of plastic

deformation and pear gully. The wear volume of the remelted coating respectively decreased by 32.1%, 51.5%, 60.7% and

55.7% than the as-sprayed coating under the load of 10, 20. 30 and 40 N. Therefore, the microstructure and wear resistance of

Fe-based coating are greatly improved by argon arc remelting treatment, when compared with original Fe-based coating.

KEY WORDS: Fe-based coating; argon arc remelting; orthogonal optimization; wear properties
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Tab.1 Four factorsand corresponding levels

Factor Level 1 Level 2 Level 3
Current/A 70 80 90
Velocity/(mmmin’l) 150 200 250
Arc length/mm 2 3 4
Step length/mm 1.5 2 2.5
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Tab.2 Orthogonal experimental parameters and comprehensive score of T1G remelting

Sample Factor Porosity Hardness  Comprehensive
Current/A  Velocity/(mm-min™") ~ Arc length/mm  Step length/mm 1% (HVo.) score
1# 80 250 2 1.5 1.3 893 160.1
2# 70 150 2 2 0.9 782 150.2
3# 90 200 2 2.5 0.6 963 206.1
4# 70 200 3 2 0.4 854 188.3
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Fig.2 Morphology of the coatings before and after remelting process optimization: a) remelting layer morphology before
optimization (low magnification); b) remelting layer morphology before optimization (high magnification);
c¢) remelting layer morphology after optimization (low magnification); d) morphology of TEM
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Fig.3 X-ray diffraction patterns of coatings
before and after remelting
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Fig.4 Friction coefficient: a) as-sprayed coating; b) remelted
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Fig.5 3D morphology and cross-sectional morphology of wear scar on as-sprayed coating
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Fig.6 3D morphology and cross-sectional morphology of wear scar on remelted coating
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Fig.8 SEM morphology of wear scar and debris of as-sprayed coating: a) morphology at 10 N (low magnification);
b) morphology at 10 N (high magnification); ¢) morphology at 20 N (low magnification); d) morphology at
20 N (high magnification); e) morphology at 30 N (low magnification); f) morphology at 30 N (high magnification);
g) morphology at 40 N (low magnification); h) morphology at 40 N (high magnification)
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Fig.9 SEM morphology of wear scar and debris of remelted coating: a) morphology at 10 N (low magnification);
b) morphology at 10 N (high magnification); ¢c) morphology at 20 N (low magnification); d) morphology at 20 N
(high magnification); e) morphology at 30 N (low magnification); f) morphology at 30 N (high magnification);
g) morphology at 40 N (low magnification); h) morphology at 40 N (high magnification)
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