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Grain Refinement and High-temperature Deformation Behaviour of Sub-zero Worked and Annealed SUS316L

Masahito KATOH and Yasunori TORISAKA

Synopsis : Strain-induced martensitic transformation followed by reverse transformation is a possible process to achieve the grain refinement necessary
for the superplasticity in austenitic stainless steel SUS304. This process is expected to be applicable also to SUS316L in which working at
lower temperature is required for the strain-induced transformation. In this study, the transformation behavior of SUS316L during sub-zero
working and annealing was investigated. The grain size of about 1 1tm was obtained by the process of 90% sub-zero rolling at liquid nitrogen

temperature followed by annealing at 973K for 3600 s. Furthermore, this process condition provided the total elongation of more than 300%

and the strain-rate sensitivity index (m value) of 0.3 in the strain rate range from 1.8 to 3.2X10—*

Key words : thermo-mechanical treatment; sub-zero work; stainless steel; grain refinement; superplasticity.
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Table 1. Chemical composition (mass%).

C Si Mn P S Mo Ni Cr Fe

0.019 0.40 0.083 | 0.045 | 0.030 | 2.14 1205 | 17.68 bal.

TRk 1843 H31 HAZF TR 1849 H 9 HA2M (Received on Mar. 31, 2006; Accepted on Sep. 9, 2006)

* PR A

23

#fF4€)¥r (National Institute of Advanced Industrial Science and Technology, 1-2-1 Namiki Tsukuba 305-8564)

23



$%k &8 Telsu-to-Hagané Vol. 93 (2007) No. 1

35
4.2
Y R RR
izl
8 -
8 26
42 t=i

Fig. 1. Dimension of the tensile test specimen.:
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Fig. 2. Increase of martensite content in SUS316L with
the total reduction by sub-zero rolling at 77K.
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Fig. 3. Decrease in martensite content with annealing tem-
perature in sub-zero rolled SUS316L.
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Fig. 4. Changes in Vickers heardness with annealing tem-
perature for sub-zero rolled SUS316L.
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Fig. 5. Profiles of X-ray diffraction for SUS316L speci-

mens (A) sub-zero rolled and annealed, (B) sub-
zero rolled, and (C) cold rolled at room tempera-
ture.
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Fig. 6. Optical micrographs of SUS316L specimens a)
cold rolled and annealed at 998K, and b) sub-zero
rolled and annealed at 973K.
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Fig. 7. Tensile properties at various strain rate and testing
temperatures in SUS316L specimens rolled and an-
nealed under two diffrent conditions.
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