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Table 1 Properties of different materials®®”

Material Young’s modulus/GPa Poisson’s ratio
6061-T6511 70 0.33
WC-Co on aluminum 180 0.27
4130(Q&T, 48HRC) 117 0.33
WC-Co on steel 190 0.29
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Table 2 Mechanical properties of the materials tested under

different conditions®®

Material Yield Ultimate tensile
strength/MPa strength/MPa
As-polished 817+8 95249
Grit blasted 805+5 905458
Grit blasted and coated 695439 750428
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. . Interface
Specimen Coating surface . Substrate
coating/substrate
1 301.9 -709.6 -177.4
230 —-457.5 —-453.9
3 332.7 -687.7 -258.5
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Table 4 Coating stress under different processes

Stress/MPa
No. Depth/mm  AIS14340+WC-  Shot peened AISI4340+
10Ni WC-10Ni
1 0.00 30 -400
2 0.02 - -550
3 0.04 - -500
4 007 - -270
5 0.10 50 -130
6 0.13 - -150
7 0.16 - -170
8 0.20 - -150
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Table 5 XRD stress values of coatings with different

thicknessest™

Stress/MPa
(+tensile stress,

-compressive stress) 02 06 1 12 2 25 3
Top of deposit +82 +15 +7 -5 25 -74 -120
Deposit interface =32 272 77 +75 0 +79  +85 490
Substrate interface  +40 +150 +87 -55 -70 -75 -78
Bottom of substrate ~ +8 -157 -94 +60 +65 +75 +78
Change across deposit -114 -87 -84 +80 +104 +159 +210

Deposit thickness/mm
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Research Progress on Fatigue Life of HYOF Tungsten Carbide Cermet Coating

Ji Shouchang'?, Li Jinglong', Chen Dan’, Li Zhengxian®, Yang Haiyu®

(1. Shaanxi Key Laboratory of Friction Welding Technologies, State Key Laboratory of Solidification Processing, Northwestern Polytechnical
University, Xi’an 710072, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

(3. School of Mechanical Engineering, Henan University of Engineering, Xinzheng 451191, China)

Abstract: High velocity oxygen fuel (HVOF) sprayed WC cermet coating possesses high hardness, high bonding strength and nearly

full-density, which are the candidates of EHC (electrolytic hard chromium). In the present paper, the research status quo of the influence of

HVOF sprayed WC coating on the fatigue life of the substrate was summarized and the reasons of crack initiation and fatigue life decrease were

also analyzed. The factors affecting the fatigue life are as follows: the difference between the coating and the substrate in properties, the defects

introduced by grit blasting, residual stress and coating preparation. The improvement measures include coating gradient design, change of the

pre-treatment such as shot peening replacing grit blasting, obtaining or increasing the coating compressive stress, reducing the decomposition of

carbide, reasonable process parameters (such as high speed), proper coating thickness, applying WC powder with high content of binder,

appropriate post-treatment of the coating.
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