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A study on the Structure and Transformation Rate of Heat Treatment
of Forged T/P Housing and Valve for Automotive Parts

Hyoung Jong Yoo*, Ho Jin Lee*, Gun Young Lee* and Jin Il Choe*
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Abstract The effects of Mn, V addition on the behavior of structure and the effects of cooling rate of S20C steel for
use of T/P housing and valve for automotive parts have been investigated. Transformation start temperature measured
from inflection point of cooling curves has been found out to decrease with increasing cooling rate and to be more
sensitive to Mn contents when cooling rate is fast. It was therefore shown that the grain was refined. If there is a big
compacting pressure, it is indicated that hardness becomes much greater at surface than inside.
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Table 1. Chemical composition of specimen

C|Si|{Mn|P|S |CulNi|Cr|Mo

0.21{0.26]0.83{0.0210.01]|0.19(0.55{0.54{0.21({0.24| 0.1

0.2310.31] 1.5 |0.02{0.01{0.19/0.51(0.58|0.2010.31| 0.1

Figure 2. Schematic diagram of experimental apparatus.
1. X-Y recorder, 2. On-off switch, 3. Cooling device, 4.
Flow control valve, 5. Air tank, 6. Air regulator, 7.
Solenoid valve, 8. Specimen, 9. Thermocouple
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Figure 3. Typical air cooling curves obtained from steel
B heated at 1000°C and then air cooled with different

cooling rate.

Table 2. Transformation start temperature from inflection
point of the cooling curves at 1000°C

Cooling rate (°C/min) 150 250 400
A 650 640 630
B 630 590 530
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Figure 4. Austenite grain coarsening behavior as a function
of heating temperature.
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Te: Grain-Coarsening Temperature
A(°C), B: Grain-Coarsening Constants
F, Q(°K): Solubility Constants

MC: Simple Carbide
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Figure 5. TEM micrograph of steel B heated at 1100°
for 30 mins. and then air cooled with 4G0°/min.

Figure 6. Optical micrographs showing the effect of
alloying elements on microstructure of steels air cooled
with 150%min, after heating at 1100° for 30 mins. (a)
steel A, (b) steel B
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Figure 7. Processes for Yoke forging

Table 3. Hardness of S20C with forging process. (B scale, 1/
16"steel)

5 S als o g | 2ZH8EA
A9 |18 |28 | S
gz | 565 924 942 98.9
yeiAs 56 88.4 92 2.1
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1 0.015 1 0.020
2 0.030 2 0.050
3 0.045 3 0.080
4 0.055 4 0.110
S 0.06% 5 0.140

Figure 8. The distribution of effective strain (€). (a) 10%
reduction (b) 20% reduction.
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