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Effect of Heat Treatment for Microstructure and
Properties of Super-Critical C12A Steel
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Abstract  In this paper, the effect of tempering temperature on microstructure and properties of C12A
heat-resistant steel was studied. The results show that the microstructure of as-cast C12A comprises lath-type
martensite and a small amount of ferrite, however, the morphology lath-type martensite changed to polygon,
among which there exist some carbonitride after normalizing and tempering. With higher tempering
temperature, obvious changes of martensite morphology and precipitation distribution take place. As a result, at
the range of 730-810 °C, the tensile strength decrease with the tempering temperature increase, but increase
when above 810 ‘C, while the elongation has the opposite results. When tempering at the range of 750-770 C,
this kind of material has good comprehensive properties.
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Fig. 1 As-cast microstructure
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Fig. 2 Normalized microstructure
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Fig. 3 As-casted and normalized hardness
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Fig. 4 Microstructure after tempering at different temperatures

2.3 C N MxGCs MC M, C N .,

CI12A &l +

10 ‘C/min 2 C/min 10 C o

/min 2 ‘C/min -

JMatpro 3.0 CCT MxCs MX

5 MzX S-Cer szc [6_7]0 M23C6
2 C/min MX
+ ) [8-10]
7 CI12A



- 78

0 -

FOUNDRY

Aug. 2013
Vol.62 No.8

750

700

6501

6001

R MPa

450+

400

350

750

il

-R,.
R

\“‘\\“—flg
200

‘\\VA | ]90;
1180
4170

160

1220

210

HEHRC

i

730 750 770 790 810 830
o] kR /T

PEls (0] KRR TEE A C 1 2 AR FEE VR FEE e 5 el

5 The effect of tempering temperature on strength and hardness
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Fig. 6 The effect of tempering temperature on elongation
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Fig. 7 Phase diagram of C12A
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