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Changes in Microstructure and Mechanical Properties of Shot Peened Co-Cr Alloys (Report 1)
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With the development of medical technology, human life years tend to be longer. As lifetimes
Increase, the demand for artificial joints increases and the materials used in artificial joints are
required to be highly safe. Changing these materials is difficult in terms of cost. Therefore, it
1s necessary to improve the mechanical properties of artificial joint materials without changing
composition of the materials. Shot peening is a technology to improve fatigue strength by
changing the microstructure near a metal surface and is mainly used in the automotive industry.
In this study, medical Co-Cr alloy was shot-peened under various conditions. As a result, more
than 60% of ¢ area ratio was obtained under the ceramic shot condition.
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Table 1 Chemical component of Co-28Cr-6Mo (mass%)

Co Cr Mo Ni Mn
Bal. 26.3-30.0 | 5.0-7.0 =10 =10
Si Fe N
=10 =0.75 =0.25 =0.14
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Table 2 Shot peening condition (Non-ferrous metals)

Name K | D W Z
Material Glass WC Ceramic
¢/mm 009 03 | 06 0.12
Hardness/HV 550 1450 700
Density 2.3 15.6 5.7

Table 3 Shot peening condition (Ferrous metals)
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Fig. 2 Description of y and ¢ phase

Name 100 44 06
Material Cast iron CCW
¢ /mm 0.15 0.1 0.6
Hardness/HV 830 510 750
Density 7.9
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Fig. 1 Surface roughness after shot peening (Ra)

Fig. 3 EBSD Phase map (7 ¢)
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Fig. 4 ¢ arearatio at 5 to 10 u m form the surface
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Table 4 Shot peening condition (Ceramic shot)

Name 120 | 90 | 60 | 30 | 205

Material Ceramic

¢ /mm 0.1 [ 012 ] 02 | 06 | 005
Hardness/HV | 700 | 1085 700
Coverage/% 100. 300, 1000
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Fig. 5 Effect of coverage on the ¢ phase
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Fig. 6 ¢ ratio at 0 to 15 4 m from the surface (120)
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Fig. 7 Effect of shot size on the ¢ phase
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Fig. 9 ¢ ratio at 0 to 15 4 m from the surface
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Table 5 Shot peening condition

Name 120 90 205
¢ /mm 0.1 0.12 0.05
Hardness/HV 700 1085 700
Air pressure 0.3MPa
Coverage/% 1000
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