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50kg/mm:Grade Due to Line Heating
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N.H. Chung* B.K. Choi**, J.E. Park***

Abstract

The lire heating is a thermoplastic working technique which is used in bending work of steel plate
and in correcting the distortion of welded structure. This method is considerably effective when the
water-cooling is followed.

In this study, an investigation was accomplished to find the effects on the change of material
properties when the line heating was applied on the high tensile steel plate of S50kg/mm? grade.

Some steel plates were heated to various temperatures and then cooled with water or in the air. In
this study, the author measured the angular distortion continuously during line heating to find out the
relation between the bending efficiency and heating or water-cooling temperature. Furthermore, its
material properties were examined by the V-notch Charpy impact test, the microscopc observation
and the Vickers hardness test. As results, the followings were clarified.

(1) The amount of angular distortion increases as the heating temperature or the water-cooling
temperature rises.

(2) When the steel plate is heated between 700°C and 900°C, and then is water-cooled over 700°C,
some brittle structure is ovserved. But if the temperature of water—cooling is below 700°C, no brittle
one is found.

(3) when the steel plate is heated over 800°C and is ccoled in the air, there is no unfavorable

effect.
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Photo 1. The carriage with heating torch and
the jig for fixing plate.
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Fig. 1. Schematic diagram of the temperature
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Table 1. Chemical compositions and mechanical properties of the test plate

Standard Heat Thickness Chemical Composilions Mechanical Properties
J1s) Treatment[ (mm) (Max.) (%) (Min.)
7
. Yield point  Tensile StrengthJ Elon.
SM50 A [Normalized| 22 ¢ l U Maf Mo [ S | hg/med) | kg /mm | (%)
0.18 [ 0.27 | 1.54 | 0.01 |0.017]0. 007 38 | 67 |34
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Table 2. Line heating conditions

ITEMS | CONDITION
Type of tip ; Cutting tip #3
Oxygen pressure 7.0kg/cm?
Acetylene pressure 0.7kg/cm?
Height of gas torch (H) 20mm

Distance between torch and
water cooling nozzle (D)
Water flow

min., 50mm
2.1 liter/min

Heating Direction Torch Water Nozzle
I
/ SIY\ Heated Surface
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Table 3. Line heating conditions of heated lines

L/H Condition

Description

850 AC Heating up to 850°C then AC to RT

720 AC ” 720°C ”

630 AC ” 630°C ”

450 AC ” 450°C "

930 AC 780 WC Heating up to 930°C and starting WC at 780°C
880 AC 620 WC ” 880°C ” 620°C
810 AC 720 WC ” 810°C ” 720°C
870 AC 460 WC ” 870°C ” 460°C
690 AC 680 WC ” 690°C ” 680°C
690 AC 450 WC ” 690°C ” 450°C
510 AC 500 WC ” 510°C ” 500°C

AC : Air Cooling,

RT : Room Temperature

WC : Water Cooling

L/H : Line Heating
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Table 4. Line heating conditions applied for measuring the angular distortion continuously

Line Heating Condition ( ”13 ) Heati(r;g C)Time Traz’:‘l}é;‘i i%)eed
880 AC 620 WC 35 127 170
870 AC 460 WC 50 125 200
690 AC 450 WC 30 64 350

D; Distance between heating torch and cooling water nozzle
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Fig. 9. Microstructures of line-heated zone (0.5 and 1.0mm underneath the heated surface)
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Fig. 10. Microstructures of line-heated zone (0.5 and 1. 0mm underneath the heated surface)
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