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ABSTRACT Tensile tests of cold rolled and annealed EN1.4318 (AISI301L) and EN1.4301 (AISI304)
stainless steel sheet samples with 2 mm in thickness were performed at the strain rates of 5x107% s~!
(slow strain rate) and 2x1072 s~! (fast strain rate). The mechanism and volume fraction of strain
induced o/—martensite transformation were investigated by using TEM, SEM and XRD. The amount
of strain induced o’—martensite in EN1.4318 is much higher than that in EN1.4301 when both steels are
deformed at the same strain rate. Adiabatic heating caused by the fast strain obviously decreases the
o/ —martensite transformation rate and work hardening rate in cold rolled EN1.4318 steel. The amount
of a/—martensite and transformation rate for both steels are reduced during uniform deformation com-
pared with those at slow strain rate, this behavior is more significant in cold rolled steels than that
in annealed ones. For the more stable EN1.4301 with low saturated amount of o/—martensite (<0.3,
volume fraction), rapidly plastic instability and tremendous reduction of uniform elongation are due
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to the small hardening effect at fast strain. In contrast, for EN1.4318 with low stacking fault en-
ergy and rather high saturated amount of o/—martensite, the tensile strength is significant decreased
with increasing saturated amount of o’-martensite when deformation at fast strain. The strain rate
sensitivity of EN1.4318 is much higher than that of EN1.4301.

KEY WORDS austenitic stainless steel, strain rate, o/—martensite transformation, mechanical

response, plastic instability
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Table 1 Chemical compositions (mass fraction, %), Mg, Mps3p and stacking fault energies vsg of the tested steels

Steel C Si Mn Cu Mo

Ni

EN1.4318-2G (sample 1) 0.014 0.56 1.22 0.26 0.12 6.62 17.36 0.10

EN1.4301-2B (sample 2)

0.056 0.52 1.29 0.37 0.18 8.34 17.75 0.052

Cr N M, C 61 Mpsy, C 7 4gp, mJ/m2[E]
—66 42 6
—182 —14 17
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Fig.1 Shape and size of the tensile sample (unit: mm)
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Fig.2 Tensile curves of engineering stress vs strain under
two strain rates for steels EN1.4318 (sample 1) (a)
and EN1.4301 (sample 2) (b) cold-rolled and an-
nealed at 1050 ‘C /30 min
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Table 2 Yield strength og 2, ultimate tensile strength o}, and
ultimate elongation § of the cold-rolled and annealed

steels at two strain rates

Steel 5x10~4 s~ 1 2%x10-2 s~ 1

co2 op O co2 oOp O

MPa MPa % MPa MPa %

Sample 1 rolled 365 940 52 405 830 52
Sample 1 annealed 275 840 76 315 790 65
Sample 2 rolled 290 705 94 310 695 T2
Sample 2 annealed 225 640 91 255 630 76
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Fig.3 Curves of work hardening rate vs true strain and true
stress vs true strain for sample 1 (a) and sample 2

(b) stretched at two strain rates
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Fig.4 Curves of strain rate sensitivity vs true strain for

Strain rate sensitivity (-5), MPa

sample 1 and sample 2 cold—rolled and annealed
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(a) tangled stacking faults and planar dislocations
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Table 3 The volume fractions of a/~martensite in the tensile—
tested steels at two strain rates
(volume fraction, %)

Steel 5x1074 71 2x1072 71
Sample 1 rolled 90 72
Sample 1 annealed 53 29
Sample 2 rolled 25 5
Sample 2 annealed 11 2
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