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The High Temperature Deformation Behavior of Ductile Cast Iron

Wee-Do Yoo, Young-Sang Na and Jong-Hoon Lee'

Abstract

Hot deformation behavior of GCD-50 cast iron has been investigated by employing the compressive test. Phenomenological
deformation behaviors, which were modeled based on the dynamic materials model and the kinetic model, have been correlated
with the microstructural change taken place during compression. Microstructural investigation revealed that the adiabatic shear
band caused by the locallized deformation was taken place in low temperature and high strain rate. On the other hand, the wavy
and curved grain boundaries, which repersent the occurrence of dynamic microstructure change such as dynamic recovery and
dynamic recrystallization, were observed in high temperature and low strain rate. Deformation model based on hyperbolic sine

law has also been suggested.
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Fig. 1. Y-block casting and specimen cut-up.
Table 1. Nominal composition of GCD-50
Elemet C Si Mn P S Mo Mg Fe

Composition

(%) 3.59 3.64 0.23 0.041 0.007 0.53 0.041 Balance

M T ] 1 t
0. 600°C — 10/sec
- -10%sec
. 500 - - 10%/sec
©
o
3
w
w
o
)
o
2
- R
100 _] i
o7
- i
a
g -
/)]
w
@ .
n ]
g 2w i
= | ——10"/sec
— -10%sec
100_ 4
500°C - 10%sec
0 ] 1 i 1 1 |

True Strain
Fig. 2. Ture strain - true stress curves.
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Table 2. Test temperature, strain rate, peak stress and strain at

peak stress
Temg%r;lture St?;;zglte Pe?;(l;tg > Strain at peak stress
0.1 576 0.235
500 0.01 528 0.142
0.001 459 0.106
0.1 463 0.218
600 0.01 370 0.062
0.001 281 0.058
0.1 295 0.215
700 0.01 245 0.025
0.001 148 0.015
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Fig. 3. Log[sinh(0G,)] vs. 1/T plot.
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Fig. 7. Optical micrographs of GCD-50 after compression test (a) 500 °C, 107/sec, (b) 600°C, 107! /sec (c) 600°C, 107/sec, (d)
700°C, 10"%/sec.
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