69

KMo oE B e R
E & B4 1990F 12H
Journal of the Korean
Welding Society

Vol. 8, No. 4, Dec., 1990

HAZ ¥At#EE 712 TMCPE! &8 h &<
WRMG R s E o] T3 FFgE
— IE AR —

BT - mER

Ultimate Compressive Strength of TMCP High Tensile
Steel Plates with HAZ Softening

J.K. Paik*, J.Y. Ko**

Key Words . TMCP, Ultimate Compressive Strength (i #5 & 238 %),
HAZ Softening (#728%) #k1{t), Elasto-Plastic Behaviour (384 5 &))

Abstract

In this paper, ultimate compressive strength of TMCP 50HT steel plates(vield stress o,=36kg/
mm?) with HAZ softening is studied. Finite element method formulated by the author is applied to
analyze the elasto-plastic large deflection behaviour of the plates. The influence of HAZ softening
breadth, welding direction and slenderness ratio on the ultimate compressive strength is investigated.

The results obtained are summarized as

1) With the increasing of the HAZ softening breadth, early plasticity on the plates is formed and then
the ultimate compressive strength is decreased, in which about 8% of the ultimate strength for the
plate with h/t=4(h: HAZ softening breadth, t: plate thickness) was reduced comparing with no
HAZ softening.

2) The larger decrease of the ultimate strength for the case that the welding direction is normal to
the loading direction is occured than the case that the welding direction is parallel to the loading

direction.

3) The influence of HAZ softening on the uitimate compressive strength is serious for thick plates,
while it may be negligible for thin plates.
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Fig. 1 Configuration of weld zone position and
loading direction
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Table 1 Tensile test results for the welded joint of

TMCP type 50HT stee! plate®
(unit : kg/mm?)

) Yield stress Tensile
Region

6o Ovo/36 strength

Base metal | 37.5-41.0 1.04-1.14 50.1-54.0

Weld metal | 36.1-53.4 1.00-1.48 51.3-62.4

HAZ 28.9-32.7 0.80-0.91 45.6-55.0

Note: oy, is measured at 0.2% strain
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Fig. 2 The local coordinate of rectangular plate
element and its nodal force and displacement
used in the present analysis
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Fig. 3 Schematic diagram of welded joint with HAZ
softening
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Fig. 4 A simply supported square TMCP steel plate
with HAZ softening subjected to uniaxial
compression and its finite element modeling
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Fig. 5 The load-deflection relation of a TMCP steel
plate with HAZ softening subjected to
uniaxial compression
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Table 2 The influence of HAZ softening breadth on
the ultimate compressive strength of a
TMCP 50HT steel plate for Case A

h/t o, (kg/mm?) 0u/00 ratio(%)
0 32.63 0.91 100.0
1 31.80 0.88 97.5
4 30.07 0.83 92.1
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Table 3 The influence of HAZ softening breadth on
the ultimate compressive strength of a
TMCP 50HT steel plate for Case B

h/t o, (kg/mm?) 0u/0, ratio (%)
0 32.63 0.91 100, 0
1 32,35 0.90 99.1
4 31,50 0.87 96.5
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strength of a TMCP steel plate with
HAZ softening(
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Fig. 7 Influence of the slenderness ratio on the
ultimate compressive strength of a
TMCP steel plate with HAZ softening
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