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Synopsis :

The effects of the manufacturing process on fatigue strength of cold rolled SUS301
stainless steel sheets for reactor springs were studied. Steel sheets with high fatigue
strength and high hardness are produced by the double-stage rolling process in which
they are subjected to primary rolling at about 100 “C followed by secondary rolling at
room temperature. Steels with high fatigue strength are also obtained at an annealing
temperature of 1000 °C, about 100 °C lower than conventional annealing, followed by
cold final rolling. Micro-structural observation revealed that the difference in hardness
between induced martensite and retained austenite is small, and the effective domain
size is small after the double-stage rolling compared with that after conventional rolling.
Excellent fatigue property obtained by double-stage rolling can be explained from the

particular micro-structure.
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Synopsis:

The effects of the manufacturing process on fatigue strength of cold rolled
SUS 301 stainiess steel sheets for retractor springs were studied. Steel sheets
with high fatigue strength and high hardness are produced by the double-stage
rolling process in which they are subjected to primary rolling at about 100°C
followed by secondary rolling at room temperature, Steels with high fatigue
strength are also obtained at an annealing temperature of 1000°C, about 100°C
lower than conventional annealing, followed by cold final rolling. Micro-structural
observation revealed that the difference in hardness between induced martensite
and retained austenite is small, and the effective domain size is small after the
the double-stage rolling compared with that after conventicnal rolling. Excel”
lent fatigue property obtained by double-stage rolling can be explained from the

particular micro-structure.
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Photo 1 Appearance of retractor spring for car seat belt made
of SUS 301 stainless stee! sheet
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Fig. 1 Flow chart of annealing and rolling process
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Photo 2 View of an alternating plane bending fatigue testing
machine
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Table 1 Chemical composition and mechanical properties of SUS 301 stainless steel sheet specimen

Chemical composition (wt 23) ASTM Mechanical properties
‘ G.S. B
C Si Mn Ni Cr N No. ‘ HV 0.2¢ PS (kgf/mum?) 1 TS (kgf/mm?) El (25)
.10 .63 0.0 7.1 17.4 0.018 ‘ 8.1 ‘ 172 24.5 \ 70.5 G1
IR Vol 17 No, 3 1985 — 74—
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Fig. 3 Relation between fatigue strength, ¢, and Vickers
hardness, HV, of cold rolled SUS 301 steel sheet
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strength, &, and Vickers hardness, HV, after 2-stage
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Fig. 12 Changes of Vickers hardness, HV, of a-phase and
y-phase during 1-stage rolling and 2-stage rolling
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Fig. 13 Histogram representing the distribution of Vickers
hardness, HV, of a-phase and y-phase after 1-stage
rolling and Z.stage rolling
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ing at 1 000°C and 1 100°C
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