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Table 1 Chemical composition of alloys( % )

Specimen N

No. RE Nb C Cr Ni Mo Si Mn P.S Fe

1 0 0 0 0.20~ 0.40 23.0~ 30.0 11.0~ 16.0 0.30~ 1.00 1.00~ 3.30 <2.00 <0.04 Balance
2 0.14 0.08 0 0.20~ 0.40 23.0~ 30.0 11.0~ 16.0 0.30~ 1.00 1.00~ 3.30 <2.00 <0.04 Balance
3 0.14 0.08 0.15 0.20~ 0.40 23.0~ 30.0 11.0~ 16.0 0.30~ 1.00 1.00~ 3.30 <2.00 <0.04 Balance
4 0.14 0.08 0.51 0.20~ 0.40 23.0~ 30.0 11.0~ 16.0 0.30~ 1.00 1.00~ 3.30 <2.00 <0.04 Balance
5 0.14 0.08 1.06 0.20~ 0.40 23.0~ 30.0 11.0~ 16.0 0.30~ 1.00 1.00~ 3.30 <2.00 <0.04 Balance
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Table 2 M echanical properties of

alloys at room temperature

Specimen No. 0,/ MPa HB ar/ (Joem™ ?)
1 405 232 5.50
2 440 242 6. 00
3 485 252 6. 25
4 500 255 6.25
5 520 255 6. 57

* The toughness value is average of three specimens, specimen
No. 1~ 5 were heat treated by water quenching at1 100 C then
aging at 1000 C.
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Table 3 Vicker’ s hardness of alloys

at 1000 C
Specimen No. HV
1 28.2
2 34.0
3 38.0
4 33.3
5 27.8

* The vacuum during test is about 5% 10™° Pa. Specimen were
heat treated by water quenching at 1 100 C, then aging at
1000 C.
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Fig. 1 Oxidation kinetics of alloys at 1000 C
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Table 4 M echanical properties at

room temperature of alloys under

different heat treatment

Specimen o, gl o
No. /MPa HB (J*em™?) Heat treatment
F1 425 214 11.3 Cast

Water quenching
i 0 222 6.3 at 1100 C

Water quenching
33 485 252 6.25 at 1100 C,

then aging at
1000 C for 6h

* Test alloy is specimen No. 3.
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Fig. 2 Oxidation kinetics of alloys under

different heat treatment
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Fig. 5 Microstructure of dispersed carbide
M »;C¢ in alloy after water quenching at

1100 C thpn nin at 1000 C for 20h
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“black speck”) (white core is (Cr, Fe),

after water quenching at 1100 C (N, C) and hull is eutectic carbides M 23Ce)

Fig. 4 Microstructure of alloy
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Table 5 Vicker’ s hardness of alloys at
1000 C under different heat treatment

Specimen No. HV
31 34.2
32 32.7

33 38
1Cr18Ni9Ti 24.8

* The vacuum during test is about 5x 10™* Pa
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Fig. 7 Microstructure of alloy after

water quenching
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MECHANICAL PROPERTIES AND HIGH TEMPERATURE
CHARACTERISTICS OF HEAT RESISTANT STEELS

CONTAINING N, Nb AND RE

Chen Hexing and Jin Zhanpeng

Department of Materials Science and Engineering,
Central South Unwversity of Technology, Changsha 410083, P. R. China

ABSTRACT The mechanical properties and high temperature characteristics of Fe-Cr-Ni heat resistant steels contain-

ing nitrogen, niobium and rare earth were studied. The results show that the comprehensive properties of the material
containing 0. 14% N, 0. 08% RE, 0. 15% Nb, 23~ 30% Cr, 11~ 16% Ni after water quenching at 1100 ‘C , then ag-
ing at 1 000 C are the best. The oxidation resistance of the above mentioned material at 1 000 C is similar to

ZGA40Cr25Ni20 and higher than that of traditional heat-resistant steels such as ZG35Cr18Ni258i2 steel.
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