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Effect of Heat Treatment on Mechanical Properties of
Heat Resistant Steel X12CrMoWVNbN10-1-1
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(1 Central Iron and Steel Research Institute, Beijing 100081 ;
2 Shenyang Liming Engine Manufacturing Co, Shenyang 110043 )

Abstract The effect of quenching temperature 1 025 ~1 125 *C +570 °C 4 h air cooling + 720 °C 2 h air cooling
and secondary tempering temperature 680 ~ 780 °C after 1 050 ~ 1 075 °C quenching on mechanical properties of martensite
heat resistant steel X12CrMoWVNbN10-1-1(% : 0. 11C, 10. 28Cr, 0. 77Ni, 1. 0Mo, 0.96W, 0. 18V, 0. 04Nb, 0. 053N)
has been studied. Results show that with increasing quenching temperature, the strength of steel increases, of which the
plasticity has no appreciable change, but the impact toughness obviously decreases; with increasing tempering temperature,
the strength of steel decreases, while the plasticity and impact toughness of steel increase. The optimizing heat treatment of
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the steel is 1 050 ~1 075 °C 1 ~2 h il cooling + 570 °C 4h air cooling + 715 ~725 °C 2 h air cooling.
Material Index Heat Treatment, Heat Resistant Steel X12CrMoWVNDbN10-1-1, Mechanical Properties
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Effect of quenching temperature on strength (a), plasticity and impact energy
(b) of heat resistant steel X12CrMoWVNbN10-1-1( tempering:570 °C 4 h air cooling +
720 C 2 h air cooling)
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Fig.2 Effect of quenching temperature on structure morphology of heat resistant steel X12CrMoWVNbN10-1-1, TEM: (a) 1050 C,
BF, (b) 1050 °C, DF; (¢) 1075 C, BF, (d) 1075 €, DF
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Table 1 Effect of solid solution time at 1 075 °C on mechanical properties of heat
resistant steel X12CrMoWVNDbN10-1-1
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Fig.3 Effect of secondary tempering temperature on strength (a) , plasticity and impact

energy (b) of heat resistant steel X12CrMoWVNbN10-1-1, quenched at 1 075 °C, first
tempering at 570 C
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Fig.4 Effect of tempering temperature on structure of heat resistant steel X12CrMoWVNbN10-1-1: (a) 690 C; (b) 720 C; (c) 750

C; (d) 780 C

LKA EERITE 2 ~3 h 8T,
3 &

(1) FE#A KB E R, H
AOSER NN, BB AR LA K
DB E TR 1075 CEWERIE
Xt J12E M RE R R B/

(2) Fifi o] K 38 BE B R 5, [E
. BaREBRME, S EMAR
BET R EB M B 0 ; B [ K
PRI TR] B9 RE K, SR T B, BB 1
ALK, T rh s T N

G AR TZE N
1050~1075 C 1 ~2 h iy +

570 C 4 hZ5¥8 +715 ~725 C 2 h ¥ FE X,
BESGHRRKHFRLL A XN ABD K8 (83)

(2009AA037509)

L pd

950 p 80 = 140
L4, L
200} N 70: z /: 4120
850} N— 6or 1100
£ 800 i 30 Axve 1.2
I = I {80 R
" + \\‘ or 1%° ®
700( 2f A, . o
650: 10 : b 20
O % 5 6 0 s 6
[l k 8¢t ] /h [l kB 6 /i
B5 720 CEkafEXT X12CrMoWVNbN10-1-1 T #4058 (a) SBYEMspETh(b)
ih A

Fig.5 Effect of tempering time at 720 °C on strength (a), plasticity and impact energy
(b) of heat resistant steel X12CrMoWVNbN10-1-1
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