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Microstructure and Mechanical Properties according to
Heat Treatment of PC Steel Bar for PHC Pile
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Abstract : For prestressing concrete (PC) steel bar, high-strength steel bar with spiral groove is used by
deform drawing and heat treatment of medium carbon steel, 30MnSi. Since the ¢8.8 mm PC steel bar
has to be subjected to a different tempering temperature from the existing ¢9.2 mm PC bar, the
microstructure after tempering through the induction heat treatment method was comparatively analyzed
and the tensile stress-strain curves for each heat treatment condition were investigated. The experiment
was conducted by controlling the heat treatment temperature by adjusting the current input value. The
change of the linear speed compared to the current value has a great influence on the mechanical
properties of the product, and the tempered martensite structure is observed in the specimen to which
the current value of 98 A and the line speed of 48 m/min is applied, and the tensile strength is 1,455

N/mm’ satisfied.
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Table 1 Chemical
specimens (wt%)

compositions of 30MnSi and

C Si Mn P S
. 0.26-  0.50- 1.00-
< <
30MnSi 034 090 140 =0.035 =0.030
Specimen 1/ 0.29 0.78 133  0.027 0.020
Specimen 2/ 0.30 0.75 121 | 0.019 0.025
Specimen 3| 0.29 085 129  0.021 0.015

Table 2 Mechanical properties of 30MnSi and
specimens
Tensile Stress Strain
(MPa) (%)
30MnSi 600-780 >20
Specimen 1 654.93 26
Specimen 2 663.95 24
Specimen 3 689.12 22
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Table 3 Specifications of induction heater

[nput Voltage 3-phases 440 V 60 Hz

Output Power 200 kW
Frequency 160 kHz
Speed 43 m/min
Temperature Ist. H%ating 2nd. Hgating 3rd. Hgating
707°C 921°C 427°C
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Fig. 1 Schematic diagram of induction heat

treatment of 9.2 mm PC steel rod
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Fig. 2 Microstructures of ¢9.2mm PC steel rod
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Table 4 Currents of G3 and temperatures at G3

1 245 130 98 49 429

2 245 130 98 48 437

3 245 130 97 49 427

4 245 130 97 48 433

5 245 130 96 49 427

6 245 130 96 48 427
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Fig. 3 SEM images of G3 98 A and 49 m/min
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Fig. 4 SEM images of G3 98 A and 48 m/min
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Fig. 5 SEM images of G3 97 A and 49 m/min
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Fig. 7 SEM images of G3 96 A and 49 m/min
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Fig. 8 SEM images of G3 96 A and 48 m/min
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Fig. 9 Tensile stress-strain curves of 8.8 mm and ¢9.2 mm PC steel rod
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