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ABSTRACT

This investigation has been carried out to make clear the effect of deformation temperature, strain

rate and grain size on the fensile properties of 304L stainless steel,

Tensile properties of the metastable austenitic 304L steel remarkably influenced by deformation
temperature, Tensile strength increased with decreasing deformation temperature and the elongation

showed maximum value near 40°C.

In order to obtain the high elongation, a large amount of deformation is available in austenite

before martensitic transformation and the martensite has to be induced gradually.

Tensile strength and elongation increased with decreasing grain size, The temperature representing
the maximum elongation shifted to low temperature and the peak width of elongation became broaden
with decreasing austenite grain size, The volume fraction of strain induced martensite decreased with

decreasing austenite grain size,

As the strain rate increase, the temperature representing the maximum elongation value shifted to

high temperature and volume fraction of strain induced martensite decreased.
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Table 1. Chemical composition of specimen(wt. %)

C Si Mn P S Ni Cr

0,046 | 0.3 132 ] 0,02 0001 | 84 18.1

Table 2, Heat treatment conditions, grain size
number and grain diameter

Temp Time ASTM Dia
() (min) G.S.N (pm)
930 20 8.2 18

1, 000 40 5.9 49
1,100 40 3.0 112
1, 200 35 14 178
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Photo.1. Optical micrograph of 304L stainless steel (x100) Austenite grain sizes are: (a) 18gm, (b) 49um,
(c) 112um, (d) 178um,
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Photo.2. Optical micrograph of deformation induce martensite obtained by tensile testing at 40°C. (x100)
a) 109 Strain, b) 209 Strain, ¢) 32% Strain.
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Photo.3. SEM micrographs of martensite obtained Fig 1. Effect of test temperature on the tensile
by tensile deformation at 40°C . (x 1000) properties of 304L stainless steel.



Photo.4. TEM micrographs of the transformation induced martensite. { X 10000)
(a) bright field, ) dark-field illumiation, {c) diffration pattern, (d) indexed pattern.
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Fig.2. Stress-strain curves obtained by the tensile
testing at various temperatures.
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Fig 3. Tensile strength and percent martensite as a
function of testing temperatures in 304L
stainless steel.
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Fig.4. Tensile strength as a function of percent
martensite in 304L stainless steel.
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Fig.5. Relation between percent martensite and
elongation in 304L stainless steel.
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Fig.7. Effect of test temperature and grain size on
the tensile properties in 304L stainless steel.
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