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Effects of Heat Treatment on Microstructure and Properties of Cr17 Stainless

Steel Containing Niobium
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Abstract; As-cast Crl7 stainless steel containing niobium was homogenized and annealed at 1 100 °C for 2 h.After
water quenching at 1 000, 1 050 and 1 100 C for 30 min, solution treatment was carried out. Some specimens
were aged at 700 ‘C for 1 h. The microstructure, hardness and mechanical properties of the as-cast Crl7 stainless
steel were analyzed, and the optimal scheme was selected to investigate microstructure evolution. The results re-
veal that the comprehensive properties at 1 050 °C are desirable. The microstructure of solution treated steel con-
taining niobiumis is composed of ferrite and trace TiN. After aging treatment, ¢ phase is precipitated and the con-
tent carbide is decreased.
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Tab.1 Chemical composition of Crl7 stainless steel

containing Nb %
wp
C Si Mn Cr Nb Ti Fe
0.25 0.65 0.84 16.05 0.51 0.19 A

W 5EAE 1 100 CF 5y #uR K 2 h, 43 7E

1 000,1 050 A1 1 100 C AR 30 min, K%, id ik

FEL~3, &40 A FRAR 22 61T 700 "CRERPRIR 1 h, ok
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Tab.2 Experimental combination scheme for heat treatment process

HT PGB K I 95 A 1 I 20 4k 2

1 050 °C X 30 min, K%
1 100 °C X 30 min, /K¥

700 °C X1 h, k¥
700 °C X1 h, k%

1 1 000 °C X 30 min,/K¥% —

2 1 050 °C X 30 min, /K¥% —

3 1100 °CX2h 1100 CX30 min./K¥ —

4 B A v #) 1000 “C X 30 min,7K#& 700 C X1 h,/k¥%
5

6
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Fig.1 Schematic diagram of tensile specimen
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Fig.2 Thermodynamic equilibrium phase diagram of specimen
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Fig.3 Microstructure of experimental steel after

solution and aging treatment
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Fig.4 SEM morphology of precipitates in 6* specimen
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Tab.3 EDS results of SEM morphology of 6 specimen %

1 “
C N Cr Fe Nb Ti
1 11.39 - 35.52  53.10 — -
2 1,77 - — 1.46 76.04  14.72
3 13.23 — 38.20  48.57 - -
4 - 14.49 - — - 85.51
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Fig.5 Stress-strain curves of the specimen 4~6
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steel containing Nb at different solution temperatures
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Tab.4 Mass fraction of extraction amount and extract in
specimen after different heat treatment
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Fig.7 XRD results of specimens after different heat treatment
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Fig.8 The optimal heat treatment process curve for the samples
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