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Low-stress Multi-touch Plastic Deformation Analysis of
Cobalt-based Alloy-Stainless Steel Gradient Reinforcement Materials

ZHAO Ye-ting, SHI Shi-hong, FU Ge-yan

(School of Mechanical and Electric Engineering, Soochow University, Suzhou 215021, China)

ABSTRACT : Objective To study the resistance of Cobalt-based alloy- stainless steel gradient reinforcement materials against low-
stress multi-touch plastic deformation, in order to improve the stress concentration problem of single coating. Methods The samples
were prepared by laser cladding Cobalt-based alloy powder with exponential and linear weight fraction on substrates. Low-stress
multi-touch experiment was conducted against the 304 stainless steel substrate. The plastic deformation, hardness and microstruc-
ture of all coatings were analyzed and compared in details. Results The cumulative plastic deformation of the sample with addition
of linear gradient weight fraction Cobalt-based alloy powder was reduced by about 50% compared to the 304 stainless steel sub-
strate, while the cumulative plastic deformation of the sample with addition of exponential gradient weight fraction Cobalt-based al-
loy powder was reduced by about 67% compared to the 304 stainless steel substrate. Although cyclic hardening and cyclic softening

phenomena existed in both Cobalt-based gradient reinforced samples, the overall variation trend of the micro-hardness was that mi-
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cro-hardness values gradually decreased from the surface to the substrate. Besides, the plastic deformation of reinforced materials

n

conformed to

skin effect" after multi-touch. Conclusion The resistance of both gradient reinforced coatings against low-stress

multi-touch plastic deformation was much better than that of the substrate without reinforcement, and the properties of exponential

gradient reinforced samples were better than those of the linear reinforced samples.
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Tab.1 Composition of exponential gradient reinforced

materials
=4 Co ¥3LLHl/ % AR LA/ %
HeA 2 0 100

1 8.75 91.25

2 36. 88 63.12

3 58.22 41.78

4 91.71 8.29

5 100 0
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Tab. 2 Composition of linear gradient reinforced materi-

als
ER Co K3 EL B/ % FEPR I %
FEERZE 0 100
1 20 80
2 40 60
3 60 40
4 80 20
5 100 0
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Fig. 1 Gradient coating schematic
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Tab.3 Composition of Cobalt-based alloy powder

JLE C Cr Si W Fe Mo Ni Mn Co

s % 1.2 029 1.1 4 3 1

3 0.5 i
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Tab. 4 Mechanical performance of Cobalt-based alloy

material
,/MPa 0.2/ MPa fifi B (HRC)
1077 1661 42 ~45
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