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ABSTRACT The feasibility of replacing high activation element Co by low activation element Ti in
reduced activated 9Cr3W steel was investigated in this paper. JMatPro phase diagram calculations were
used as a theoretical guidance for preparing and heat treatment of experimental steels. The
microstructure and mechanical properties of experimental steels were investigated by OM and SEM
observation, tensile and creep tests. The results show that Ti and Co both can improve the creep
properties of base steel 9Cr3W. The d ferrite caused by Ti addition can be resoived into the matrix by
choosing proper heat treatment parameters. 1%Co in reduced activation 9Cr3W steel can be replaced by
0.03%Ti.
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Fig.1 phase diagram of base experimental steel-9Cr3W
steel
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Table 1 Measured composition of experimental steels (mass fraction, %)
Steel C Cr w Mn Ta Si N A" Others Fe
9Cr3W 0.105 873 2.78 0.50 0.065 0.36 0.057 0.18 - Bal.
9Cr3W-Ti 0.11 887 291 048 0.061 0.36 0.066 0.18 0.04Ti Bal.
9Cr3W-Co 0.12 9.01 295 0.53 0.069 0.35 0.067 0.19 1.07Co Bal.

3R 2 JMatpro B+ 5 it 95 56 ) S A AR IR K 4K X [R)

Table 2 Single austenitic region of experimental steels according to the JMatPro calculation

Steel 9Cr3w

9Cr3W-Ti 9Cr3w-Co

Single y region /°C 882-1180

890-1160 860-1216
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Fig.2 Microstructure of the casting state of 9Cr3W (a),
9Cr3W-Ti(b) and 9Cr3W-Co(c) steels
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Fig.3 Optical micrographs of 9Cr3W (a), 9Cr3W-Ti (b)
and 9Cr3W-Co (c) steels after standard heat treat-
ment
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Fig.4 SEM micrographs of 9Cr3W(a), 9Cr3W-Ti (b) and 9Cr3W-Co (c) steels after standard heat treatment and sta-

tistic analysis of precipitates in steels (d)
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Fig.5 SEM micrograph of 9Cr3W steel under COMPO mode (a) and EDS analysis of big precipitates (b)
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Fig.6 SEM images of the steels of 9Cr3W (a) and 9Cr3W-Ti (b) and precipitates inside the grain of 9Cr3W-Co (c)
and precipitates distributed on the grain boundary of 9Cr3W-Co (d) after standard heat treatment
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Fig.7 Stress-strain curves of tensile tests at 650 C
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