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Effect of Reversion Treatment on Strength and Ductility of Low C, Cr-Ni Martensitic
Stainless Steel with High Resistance to Weld Softening

Takashi Icawa, Toshihiko Takemoro, Yoshihiro Urmatsu and Kazuo Hosuino
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In order to develop high strength stainless steels with good ductility and high resistance to weld softening, reversion
behavior of martensite to austenite of low C, Si~13%Cr-7%Ni martensitic stainless steels have been studied. Moreover,
dependences of mechanical properties of reversion treated steels on austenite stability, cold rolled reduction and Si have
been investigated.

Main results obtained are as follows ;

When cold rolled steels, Mf temperatures of which are around room temperature, are heat-treated at the region
between As and Af temperatures, some portions of martensite are reversed to austenite, which results in microduplex
structure of ultra-fine austenite grains and tempered martensite. These steels have excelent balance of high strength
and good ductility. The steel containing high Si possesses good ductility as well as high strength. Softening of welded
metal dose not occur because it undergoes martensitic transformation on cooling after welding.
heat treatment ; welding ; stainless steel ; microduplex ; strength ; martensitic transformation ; ductility ; reversion.
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Table 1. Chemical compositions (mass %) and Mg,
M, temperatures (°C) of steels used.

S.No. C Si Mn Ni Cr N Ti Ms Mg
Al 0.010 { 0.25 | 2.88 | 3.02 | 12.96 | 0.012 | 0.04 ¢ 257 172
A2 0.013 | 0.22 | 0.36 | 7.43 | 12.77 | 0.019 | 0.03 183 79
A3 0.014 | 092 | 0.38 | 7.38 | 13.04 | 0.014 | 0.08 || 161 52
A4 | 0011 | 202 {037} 738 | 13.04 | 0.014 | 0.08 {| 154 24
A5 | 0.007 | 3.05 | 031733 | 1316 | 0.015 | 0.11 143 | <24
A6 | 0.013 | 4.00 | 0.30 | 7.32 | 12.96 | 0.014 — 135 | <24
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Fig. 1. Changes in martensite contents as a function
of reversion treatment temperature for as-
quenched steels having various M; tempera-
tures.
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Fig. 2. Effect of reversion treatment temperature
on tensile properties for A4 steel cold-rolled
at various reductions.
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Fig. 3. Effect of martensite content on proof stress
(0v2) and elongation (El) after reversion
treatment in A4 steel, as quenched and 50%
cold rolled.
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Fig. 5. Transmission electron micrographs for A4
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(a) As quenched (b) 509% cold rolled
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Table 2. Tensile properties of the A5 Steel Rever-
sed and SUS301L H for as recieved and
subsequently welded materials.

Fig. 6. Transmission electron micrographs for A4

steel with reversion treatment of 600°C X 20h
after (a) As quenching and (b) 509 cold
rolling.
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steel, 659 cold rolled and reversion treated
635°C X 20h.

103

D )
Sample  |Condition| @02 OB 8
(N/mm?) |(N/mm?2).[ (%)
A5 Steel | As received 960 1009 23.0
Reversed?’ Welded 3 839 1009 187
SUS301L b |Asreceived | 824 1089 | 21.1
Welded® | 420 810 7.5

1) : Gauge length 50mm. 2): 67% Cold rolled + 635°C X20h.
3) : TIG welded along transverse to rolling direction.
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Fig. 8. Effect of Si on transformation temperature
at heating and cooling rates of 1.7 X1071°C/s
and 1.7 X107%°C/s.

M, M;: Start and finish temperature for martensitic
transformation

Asg, A;: Start and finish temperature for austenitic trans-
formation
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Samples were reversion treated at various
temperature for 20h.
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Fig. 11. Change in microstructure as a function of reversion temperature for A5 steel, 67% cold rolled.
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