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ABSTRACT: The work aims to study the effects of chromium carbide content and wear load on wear resistance of the compos-
ite coating and the wear mechanisms under different loads. Metal composite coatings were fabricated with Ni-based (Ni55)
mixed powder with NiCr-Cr;C, mass fraction of 10%, 20%, 30%, 40% and 50% by plasma transferred arc (PTA) cladding tech-
nology. The phase compositions of these coatings were detected and analyzed by XRD and SEM and the wear resistance under

different loads was tested by Rtec universal friction and wear tester. The microstructures, friction coefficient, wear body and

WS EE: 2018-08-31; f&iTHH#A: 2018-11-15

Received: 2018-08-31; Revised: 2018-11-15

HEWE: BRSHERFR LA R (863 i+, 2015AA034404 ); B R A KA F AL (51772176 ); F b F &5 %) (tspd20161006 );
D AAEK F A 5| BT A 3h 2 B 58 (2013RCII004)

Fund: Supported by National High Technology Research and Development Program of China (863 Program, 2015AA034404), National Natural

Science Foundation of China (51772176), Taishan Scholarship of Climbing Plan (tspd20161006) and Scientific Research Foundation of Shan-
dong University of Science and Technology for Recruited Talents (2013RCJJ004)

EEBN: T2 (1992—), &, MEMELLE, TEHRHF QAL MR BRINR,

Biography: HE Ya-nan (1992—), Female, Research focus: surface modification of metal materials.

BIIEE: K& (1977—), B, H&, a3k, T2HRT OB AT, ¥ xia0ao7730@163.com

Corresponding author: SONG Qiang (1977—), Male, Doctor, Associate professor, Research focus: surface modification of metal materials.
E-mail: xia0a07730@163.com



F4a8E 3

T AGSE: 258 T NiCr-CrsC, &

R R BRI IR AR RE A AT 5T 127 -

wear surface morphologies of the coatings were analyzed by comparison to study the effects of chromium carbide content and

wear load on wear resistance of the composite coating. NiCr-Cr;C, was melted during cladding. By XRD, the carbide in the

coating mainly consisted of Cr;C; and other main phases included Cr;C,, Cry;Cg, CrsB; and Ni;Si. The microhardness and wear

resistance of the coatings gradually increased with increasing abundance of the chromium carbide. The maximum microhardness

of the coatings was up to 1500HV, and the wear resistance was enhanced 2~16 times over that of the Q235 substrate. When load

was lower than 80 N, abrasive wear was mainly wear mechanism, while when the load reached 100 N, the wear mechanism

changed from abrasive wear to adhesive wear. The wear mechanism of S5 was fatigue wear and abrasive wear. The wear resis-

tance of composite coating increases continuously due to the increasing chromium carbide and the wear mechanism changes as

the wear load increases.

KEY WORDS: NiCr-Cr;C,; composite coatings; loads; wear resistance; worn mechanism
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Tab.1 Composition ratio of raw powder

Samples Weigh/g Weigh percentage of
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S1 18 2 10
S2 16 4 20
S3 14 6 30
S4 12 8 40
S5 10 10 50
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Fig.1 XRD patterns of plasma cladding coating
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Fig.2 Interface of plasma cladding coating and surface of coating with different components
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Fig.3 SEM images of plasma cladding coating surface and point analysis of enlarged part:
a) SEM of S1; b) high power SEM of S1; ¢) SEM of S4; d) high power SEM of S4
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Tab.2 Point analysis element composition of Fig.3

Marked location Cr C Ni Fe Si
A 73.34 17.72 3.11 1.93 3.9
B 67.89 2834 1.53 1.09 1.15
C 3.29 2.65 71.33 4.04 18.69
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Fig.4 Curve coating microhardness
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Fig.5 Friction coefficients of coating under different wear loads
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Fig.6 Wear volumes of coating and Q235 steel under different loads
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Fig.7 Wear track and debris appearances of coatings with different contents of chromium carbide under 60 N
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Fig.8 Wear track and debris appearances of coatings with different contents of chromium carbide under 80 N
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Fig.9 Wear track and debris appearances of coatings with different contents of chromium carbide under 100 N
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Fig.10 Energy spectrum analysis results corresponding to

wear track and wear debris: a) compacted layer structure in
Fig.9a; b) white and bright parts of abrasive debris
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