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Abstract Test gear steel Crl4-Col3-Mo5-Ni2 is melted by 5t VIM + 1 t VAR double-vacuum melting process. The
effect of deformation temperature (1040 ~1080 C ), amount of deformation (20% ~60% ) and deformation rate (1 ~20
s™') on grain distribution and grain size of Crl4-Col3-Mo5-Ni2 steel has been tested and studied by using Gleeble-1500
thermal simulation machine. Results show that with deformation temperature 1 040 °C , amount deformation 60% and de-

formation rate 20 s

grain size is 4. 03 pm.

, the Cr14-Co13-Ma5-Ni2 gear steel has fine, round and homogeneous grain structure, and its average

Material Index Crl4-Col3-Mo5-Ni2 Gear Steel, Thermal Deformation Parameters, Grain Fining, Thermal Simulation
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Fig. 1  Schematics of sampling location
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Table 1 Chemical composition of experimental steel /%
C Cr Co Mo Ni \'A S P
0.14 13.79 12.69 4.66 2.00 0.61 0.001 =<0.005
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Table 2 Parameters of hot compressing process
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Fig.2 Effect of amount of deformation on average grain size of gear steel Cr14-Col3-Mo5-Ni2 deformed at 1040 C (a), 1060 C
(b) and 1080 C (c)
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Fig.4 Effect of deformation temperature on average grain size of Crl4-Col3-Mo5-Ni2 gear steel with deformation rate 1 s~ (a), 5s™'

(b) and 20 s ' (¢)
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Fig.5 Effect of deformation rate on average grain size Cr14-Col3-Mo5-Ni2 gear steel at deformation temperature 1 040 C (a) 1 060
C (b) and 1080 C (c)
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Fig.6 Morphology of matrix of Cr14-Col3-MoS5-Ni2 gear steel with deformation rate 5 s~
(a) and 20 s ' (b), amount of deformation 60% at 1040 C
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