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Effect of Forging Condition on the Microstructure and Mechanical
Properties of Centrifugal Casted 9Cr-1Mo Heat-Resisting Steel
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Abstract : The effect of forging condition on the microstructure and mechanical properties of 9Cr-1Mo
heat-resisting steel was investigated. Microstructure of centrifugal casted 9Cr-1Mo heat resisting steel and
forged heat resisting steel are consisted of martensite. With the increase of forging ratio, tensile strength and
hardness increased, while elongation and impact value decreased. By increasing of forging starting temperature
and finishing temperature, tensile strength and hardness increased, while elongation and impact value decreased.
We obtained the optimum forging conditions as follow, forging ratio is 30%, forging starting temperature is
1200°C and forging finishing temperature is 9507C.
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Table 1 Chemical composition of heat resisting steel (wt.%)

C Si P Ni

0.10 0.33 0.011 0.35
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Forging rate :

ing rate in 9Cr-1Mo steel
a) 10% b) 20% c) 30% d) 50%
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Photo. 2 SEM microstructures showing the
effect of forging rate in 9Cr-1Mo steel
Forging rate : a) 10% b) 50%
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Fig. 1 Effect of forging rate on tensile strength and
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Fig. 2 Effect of forging rate on the hardness and
impact value in 9Cr-1Mo steel
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Photo 3 OM microstructures showing the etfect
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ZBKY  20um

2k go11

Photo. 4 SEM microstructures showing the effect of
forging starting temperature in 9Cr-1Mo steel
Forging starting temperature : a) 1150C b) 12507C
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Fig. 3 Effect of forging starting temperature on
tensile strength and elongation in 9Cr-1Mo steel

of forging starting temperature in 9Cr-1Mo steel

a) 1150C b) 1200C c) 1250C
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Fig. 4 Effect of forging starting temperature on the
hardness and impact value in 9Cr-1Mo steel
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Photo. 5 OM microstructures showing the effect of forging finishing temperature in 9Cr-1Mo steel

Forging starting temperature :
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Photo. 6 SEM microstructures showing the effect of
forging finishing temperature in 9Cr-1Mo steel
Forging starting temperature : a) 900°C b) 1000T
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Fig. 5 Effect of forging finishing temperature on
tensile strength and elongation in 9Cr-1Mo steel
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Fig. 6 Effect of forging finishing temperature on
the hardness and impact value in 9Cr-1Mo steel
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