43

Kom oW oE B g it
H#10E F 1% 1992 34
Journal of the Korean
Welding  Society

Vol. 10. No. 1, Mar, 1992

B SRS MM aERE Y B MR (ID)

— BEEMEAEE LR —
ONE= A (LN A

A Study on the Behavior of Plastic
Deformation in Weld HAZ of Mild Steel

Park. C.E*, Chung. C.H**

Key Words @ HAZ(BE:# ), COD (AP 1 #4478 ), Ductile-Brittle Transition Temperature
(it - Rt EBEE), Dynamic Fracture Toughness(EIRIBIBEBIN), Critical Plastic
Strain Energy (K§ R #8001 2))

Abstract

The plastic zone formed around a notch tip is important in analyzing the fracture toughness
of structures and particularly weld cracks existed in the weld HAZ(heat affected zone) which
produces local plastic deformation at the crack tip.

Therefore, in order to analyze the fracture toughness in weld HAZ, it is necessary to investigate
the new fracture toughness parameter K.* and critical plastic strain energy W, according to the
shape and size of the plastic zone.

1) If the temperature corresponding to K.* = 130kg —mm™* is determined, transition temperature
Te, the magnitude of plastic zone size, and heat input change depending on the fracture toughness.
The blunted amounts of the parent and weld HAZ show mild linear variation until 8 =04mm
and then increase very steeply there after.

2) The relation between the plastic strain energy(W,) and transition temperature(T,) in parent
metal is more sensitive than that of weld HAZ. However, the plastic strain energy depends on
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the transition temperature, and thus the yield stress, o,. becomes an important parameter for

plastic strain energy.

3) The critical plastic strain energy(W,) absorbed by the plastic zone at the notch tip indicated
in case of parent metal : 60J/mm, in case of heat input(20KJ/cm) : 75J/mm, in case of heat input(30

KJ/cm) 5 50J/mm.
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Table 1 Chemical compositions and mechanical

properties.

(a) Chemical compositions{wt% )
C Si Mn P S
0.18 0.25 0.84 0.018 0.012

(b) Mechanical properties

Yield strength | Tensile strength Elongation
(M Pa) (M Pa) (%)
3.308 X 10 4.626 X107 42

Table 2 Welding conditions(submerged arc wel-
ding)
Heat input| Preheating | Current | Voltage | Welding speed |Wire dia.
(kJ/cm)|temp (©)] (A) | (v) | (em/min) | (mm)
20 200 400 25 30 4.0

30 300 450 33 30 4.0
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Fig. 1 Welding plate configuration and extraction
of specimen.
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Fig. 2 Specimen dimension for COD test and
schematic illustration of slit location.
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clip gage strain gage

Fig. 3 Schematic illustration of clip gage mou-
nting on test piece.
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Fig. 4 Dial energy versus integrated energy for

impact test
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Fig. 5 Relation between temperature, C and frac-
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Fig. 6 Relation between temperature, C and frac-
ture toughness, K.*(30kJ/cm)
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