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Wear characteristics of High Carbon 9CrSi Alloy Steel of Laser Surface Cladding
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Abstract The microstructure and the distribution of hardness of Co and Al alloy powder cladding layer in high carbon
9CrSi alloy steel for roll materials cladded by laser surface cladding were investigated. And, for the evaluation of sound-
ness as the roll materials, we examined the wear resistance of the cladding materials with the wear appratus of pin on
disc type. The experimental results showed that the microstructure of laser cladding layer was constituted with the

clad surface layer, the alloy layer, the heat treatment layer with base metal. The wear resistance of Ni alloy powder
cladding material was superior to that of Co alloy powder cladding material both at the low speed (0.46m/s) and the
high speed(0.92m/s). It seemed that the behavior of wear showed the abrasive wear at the early stage and the

adhesive wear at the late stage.
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Table 1. The Chemical compositions of base metal and Q235 pin material and alloy poweders for laser cladding,

Materials ‘ Chemical compositions (wt - %)
C Mn Si Ni Fe Co Mo W S P
Auzgrgieel :)08:5 03~06/12~16 <0.03 | <003
Alloy (;Oowder 878 | 2081 | 1857 | 4490 | ©0 | 694
Alloy I\;iowder 62.62 22.78 5.52 0 3.60 0.81
Q238 fbl,;z ~062.25 03 <003 | <003

Fig. 1. SEM photographs in Laser clad layer of Co alloy powder a) SEM photograph in transectional area of Co clad specimen
b) SEM photograph in subsurface of (a) c) SEM photograph in medium area of (a) d) SEM photograph in interface area of (a)
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Fig. 2. SEM photographs in Laser clad layer of Ni alloy powder a) SEM photograph in transectional area of Ni clad specimen
b) SEM photograph in subsurface of (a) ¢} SEM photograph in medium area of (a) d) SEM photograph in interface area of (a)
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Fig. 3. XRD Data of surface layer cladded by two alloy powder
a) XRD pattern of Co alloy powder cladding surface b) XRD pat-
tern of Ni alloy powder cladding surface
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Fig. 4. The relationship of the hardness and the depth of clad
ding layer in Co alloy powder clad.
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Fig. 5. The relationship of the hardness and the depth of clad-
ding layer in Ni alloy powder clad.
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Fig. 6. The relationship of wear loss of Q235 pin and Ni Alloy
disc according to various loading press at the wear speed of 0.
46m/s.
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Fig. 7. The relationship of wear loss of Q235 pin and Ni Alloy
disc according to various loading press at the wear speed of 0.

. 92m/s.
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Fig. 8. The relationship of the relative wear loss, Q of Q235 pin
and Ni Alloy disc at low speed(0.46m/s) and high speed(0.92m/s)
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Fig. 9. The wear loss relationship of Q235 pin and Co Alloy disc
under various loading press at the wear speed of 0.46m/s.
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Fig. 10. The wear loss relationship of Q235 pin and Co Alloy
disc under various loading press at the wear speed of 0.92m/s.
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Fig. 11. The relationship of the relative wear loss, Q of Q235
pin and Co alloy disc at low speed(0.46m/s) and high speed
(0.92m/s)
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Fig. 12. The relationship of the wear loss of Q235 pin and Ni
Alloy disc and various sliding distances.
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Fig. 13. The relationship of the wear loss of Q235 pin and Co
Alloy disc and various sliding distances.
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Fig. 14. SEM photographs of surfaces cladded two alloy powder. a) SEM photograph of Ni cladding surface (x 100)

b) SEM photograph of Co cladding surface ( x 100)

Fig. 15. SEM photographs of the weared surface under two wear speed. a) SEM photograph of Co cladding weared
surface at 0.46m/s wear speed (x 100) b) SEM photograph of Co cladding weared surface at 0.92m/s wear speed { x 100)
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