43

A H OB B B2 g
H4E H338, 19864F128
Journal of the Korean
Welding Society

Vol. 4, No. 3, Dec., 1986.

TMCP 79 8499 Al g o

ARle® - 5L A

Study on HAZ Toughness in TMCP Steels

M.T. Shin*, J.G. Youn**, H.J. Kim**

Key words; TMCP, Accelerated cooling(7}<137}), HAZ Toughness(d o F1- o1 4),

w0 oI
Softening(°] 8} 51 4}), Fine microstructure(r] 4] £32))

Abstract

Weldability of the TMCP steel manufactured by controlled rolling followed by accelerated cooling
process was investigated. For comparison, two other steel plates produced by different manufacturing
processes were selected; normalized and controlled rolled. Tandem submerged arc welding with both
side one run technique was carried out. The results of this study can be summarized as follows;

TMCP steel having the lowest carbon equivalent shows the best combination of mechanical properties,
not only in the base metal but also in the heat affected zone. In the HAZ, however, the accelerated
cooling effect imparted on the strength is relieved by the weld thermal cycles, and thus the strength
of the welded joint decreases substantially accompanied with the fracture in the HAZ. On the other
hand, not only the softzning but the fine microstructure can preserve the high toughness of TMCP
steel in the HAZ.
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Table 1. Chemical composition of base metals.

(wt%)
e ——— L c [ s [m [ p | s | ca| N [N | ca
Normalized 0.12 0. 39 1.45 0.009 { 0.001 0.28 0.18 ; 0.024 0.4
Controlled Rolled 0.13 0.42 1.38 0.008 | 0.001 0.28 0.18 | 0.026 0.4
Acc Cooled 0. 06 0.14 1.33 0. 014 ‘ 0. 001 0.31 . 31 ‘ 0.015 0.33
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Table 2. Welding conditions.

45

Heat
. . Electrode Amp. Volt Speed . . .
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Fig. 2 Notch locations for the Charpy V notch impact and CTOD testing specimens on HAZ.
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Photo. 1. Microstructure of (a) normalized, (b)controlled rolled and (c) accelerated cooled TMCP steels.

Table 3. Mecanical properties of the base

metals.
\\\\\\\\\\\\\ YP | TS EL
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Photo. 2. SEM microstructure of the base metals.
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Fig. 3 Results of Charpy impact test for the base
metals.
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Table 4. Tensile test results of each
weldment.
TS Fractured
Kg/mm? Position
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Controlled Rolled 56.6 Base Metal
Acc. Cooled 52.7 Base Metal
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Fig. 5 Tensile test results of base metals and after
PWHT.
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Fig. 6 Results of Charpy impact test for the HAZ
of each weldments.
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Photo. 3. HAZ microstructure of (a) normalized (b) controlled rolled and (c) accelerated cooled

TMCP steels.
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