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Tensile Strength of Stainless Steel during and after Solidification

Hideo Mizukam, Keiji Naxajma, Masayuki Kawamoro, Tadao Waranase and Takateru Umepa

Synopsis : Phase dependence of tensile strength of stainless steel samples during and after solidification has been investigated by
a high temperature tensile test. The experimental technique enables the sample to melt and solidify without a crucible,
and to measure a minute load in a solidification temperature range. The tensile strength of samples is depended on

phase but not content of chromium and nickel.

Empirical equations of the tensile strength of ¢ phase and y phase are established from experimental results.

0:=0.013(Ts—T) +1.7, MPa
0y=0.061(Ts—T) +8.0, MPa

where Ty is solidus temperature and T is temperature.
The tensile strength of ¢ phase sample is smaller than that of y phase, and temperature dependence of tensile
strength of ¢ phase is smaller than that of y phase. The tensile strength of two phase (6+ ) is estimated from next

equation.
o+n=0s " fs+ oy - I, MPa

where, fs and f, are the fractions of ¢ phase and y phase, respectively.
18mass% = Cr=25mass%, 4mass% <Ni<25mass%, 1473K=T =1850K
This estimated value is in good agreement with measured value.

Key words : tensile strength ; stainless steel ; solidification ; phase.
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Table 1. Chemical .composition of samples

(mass%).
sample Cr Ni Fe
Al 18.40 3.81 bal.
A2 18.14 7.62 bal.
A3 18.35 13.70 bal.
A4 18.13 25.55 bal.
Bl 25.56 391 bal.
B2 25.48 15.00 bal.
B3 2541 25.16 bal.
Ar gas I
atmosphere Load cell
(1961N)
<— Water jacket
Samplie I_V //il «— Thermocouple
($10x100mm)  ~a / Two color pyrometer
el o
Induction coil
100KHz P//j l
15KW

-<+— Water jacket

I !
* Draw

Fig. 1. Schematic view of experimental apparatus
for testing tensile strength during and after
solidification.
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Fig. 2. Change in tensile strength of samples with temperature dro%a.
(a) sample Al, (b) A2, (c) A3, (d) A4, (e) B1, (f)B2 and (g)B3.
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Fig. 3. Regression lines for tensile strength of sam-
ples.
(a) ¢ phase and (b) y phase.
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1473K=T=1850K
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