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A study on the strain rate sensitivity according to the
temperature for steel sheets of an auto-body

H. J. Lee, J. H. Song, S. S. Cho, S. B. Kim, H. Huh

Abstract

This paper is concerned with the thermo-mechanical behavior and temperature dependent strain rate sensitivity of steel
sheet for an auto-body. In order to identify the temperature dependent strain rate sensitivity of SPRC35R and SPRC45E,
uniaxial tension tests are performed with the variation of the strain rates from 0.001/sec to 200/sec, and the variation of
environmental temperatures from ~40C to 200C. The thermo-mechanical response at the quasi-static state is obtained
with the static tensile test and at the intermediate strain rate is from the high speed tensile test. The experimental results
show that the strain rate sensitivity increases at low temperature and it decreases at high temperature. It means that as the
strain rate getting increasing, the variation of flow stress is more sensitive on the temperature. The results also indicates
that the material properties of SPRC35R is more depend on the changes of strain rates and temperature than those of
SPRCA4S5E.

Key Words : strain rate sensitivity(HE &% 917 E), dynamic strain aging(52 M3 X&) temperature
sensitivity( = F17F %), intermediate strain rate(FH P E £ %)
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Fig. 2 Schematic description of a tensile specimen
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Fig. 3 Engineering stress-strain curve at quasi-static
with the variation of the temperature
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Fig. 4 Engineering stress—strain curves of SPRC35R with the variation of the strain rate and the temperature.
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Fig. 5 Engineering stress—strain curves of SPRC45E with the variation of the strain rate and the temperature.

- 150 -



600
=0 (Yield | |EPRCER
“aZ100see
500 —o—10/sec. 500

)

Flow Stress (MPa)
Flow Stress (MPs}
§

Flow Stress (

50 100 150 200

Tempsroture {°C}

(2)

50 ) 50 100 150

Temperature (-C}

(b)

200

————— 700
A [sPreaSE] [ =0.1]
—a— 100/say 600 .
e § \
| o~ 1ts0c »
L 500
—o—0 1/s8c
1 m&
400 - B
L :
~——a T " 300
3 —a—200/s8¢
g o lovae
200 —o—10/sac.
- —e—1/s0C
100 —a—0 Vse
. ZeZooavise
0+ —— o4 -
-50 [ 50 100 150 200 50 o 50 100 150 200
- Temperaturs (°C) Temperature (°C)
(© (d)
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