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The Microstructure Changes of Continuous Cast 1ron Rods
According to the Heat-Treatment Conditions

Tae-Bong Kim, Seon-hwa Kim and Sang-Jun Park*

Abstract

The microstructure changes of the matrix and the graphites were observed by optical microscope and the average hardness
number was investigated according to the heat-treatment conditions of the cast iron rods by the horizontal continuous casting
process in 35 mm diameter. The three kinds of heat-treatments were introduced. The first treatment was performed at 900, 950,
and 1000°C for 2 hours and the second treatment was conducted during 5, 10, and 15 hours at 1000C respectively. The third
treatments were the two-cyclic heat-treatment and the three-cyclic heat-treatment at 1000C during 2 hours. The matrix micro-
structure of the specimens to be treated at various temperatures for 2 hours was the ferrite to be transformed from the pearlite
The hardness number of the center of the samples according to the heat treatment time at 1000C was higher than that of the
surface area because of the martensite formation in the center. Also, in the cyclic heat-treatments, the hardness number of the
two-cycle treatment specimens increased because of the martensite formation in the center.
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Fig. 1. Chemical composition of specimen(wt.%)
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Fig. 2. The diagram on the cycling heat treatment condition
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(d)

Fig. 3. Representative microstructures of the continuous cast iron rods as a function of distance from the outer surface of the casting ;
(a)(c) at outer surface, (b)(d) center

Fig. 4. Optical Micrographs of continuous grey cast iron after isochronal heat treatment for 2hrs. (a) center, 900 °C (b) surface, 900°C
(c) center, 950°C (d) surface, 950°C (e) center, 1000°C (f) surface, 1000°C
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Fig. 5. Optical micrographs of Martensite. (a) 2h (b) micro-
Vickers test load 200 g
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Fig. 6. Change of Rockwell hardness as a function of temper-
ature after air cooling,
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Fig. 7. Change of Rockwell hardness as a function of time at
1000°C
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Fig. 8. Optical Micrographs of contiuous grey cast iron after isothermal heat treatment at 1000 °C (a) center, Shrs (b) surface, Shrs
(c) center, 10hrs (d) surface, 10hrs (¢) center, 15hrs (f) surface, 15hrs

(a) (b)
() (d)

Fig. 9. X-ray mapping images of as-cast.( X 1000)(a) image (b) Ti (¢) Si (d) Cu
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Fig. 10. X-ray mapping images of continues grey cast iron at 1000 °C for 15hours. ( X 1000) (a) center image (b) Si (c) surface image

(d) Si
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Fig. 12. Change of Rockwell hardness as a function of thermal
cycle at 1000°C.
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Fig. 11. Optical Micrographs of continuous grey cast iron after cycle heat treatment at 1000 °C (a) center, (b) surface, 2 cycle (c)
center, 3 cycle (d) surface, 3 cycle
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