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A Study on Hot Straining Embrittlement of Subcritical HAZ in Steel Weldments

S. H, Chung*.T, Y, Kim*.J] K Lim*

Abstract

The fracture toughness of subcritical HAZ in the hot strained weldments of two structural steels(SB
41 and SA 537) has been investigated by COD test method and metallurgical study.

The obtained results are summarized as follows;

1. The hot straining embrittlement of subcritical HAZ depends on the hot straining amounts of notch
tip, and the transition temperature(T:) increases with the accumulated hot straining amounts(Z]8;|).

2. The fracture toughness of subcritical HAZ depends on materials and microstructure., The transition
temperature(Ty) of subcritical HAZ in SB 41 is almost same as that of parent material, however in SA
537 the temperature is higher than that of parent and lower than that of transformed HAZ.

3. The subcritical HAZ in SA 537 shows a higher toughness at small amounts of hot straining (3|8

<0. 3mm).
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Table 1. Chemical compositions(wt. %) and mechanical properties
\ ] \ chemical compositions{wt%)
Materials i c \ S L Mn ] P S \ Cu ’ Ni l Cr ‘ Mo
SB 41 0.22 0.26 0.81 | o.012 | o013 - - — -
SA 537 0.18 0.35 1.31 0.017 0. 007 0.01 0.02 0.01 Tr
‘ mechanical properties
| vield strength (kg/mm?2) ! tensile strength (kg/mm?) l elongation (%)
SB 41 31.5 47.2 44
SA 537 36.5 55.4 31
Table 2. Welding conditions
. heat input current | voltage welding speed| wire dia preheating
Materials (KJ/cm) (A } %) {cm/mm) (mm) temp. (°C)
SB 41 30 450 [ 33 30 4 100
SA 537 30 500 | 30 30 4 150

(Flux/wire: AWS F76—EHI14)
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Table 3. Straining conditions.

BEE - &HK - KRS

. Accumulated displace~
. . Number of loading
Specimen Displacement St(mm) ment (mm)
cycle N z[8t] = |8t] x2N
Parent 0 0 0
Transformed
X 0.1 1 0.2
HAZ ®
Suberitical +0.05 3 0.3
HAZ + 0.1 3 0.6

3% (+) Positive load
(=) Negative load

Table 3¢ €Wy 22-& vebd RAo2, H£39 5o
A o] B+ 3 49F FHNAY TS
JT(Fig. 43239 =& ZAE Aorh

2.4 MRS
BBYE L2 AT AP —175°Coll 4] —25°C4}
°l¥ &= PHel4 9574 BS 57677941 =e} 34
F% COD(crack opening displacement) =}z 9]4dA]
g Aastgich

3. MBmER U 2%

Fig. 5= SB41#4 m#fs) #E HAZ 2444 #
Biggel A8 EAHKG(GOR HRlgo e F bt
Fatbimell salA 42gr COD B g2 A slo]
th. COD & ffrdim-e HEme] A7t 7 5o

ol HASlT Yo, ki, BHY o3 1e&
L2 FAAR vk #ebA HAZ®S HEAE&K Ik
L sB 41
14 (as weld) ..

—~1.2F —o— Parent e

£ F - Transformed g’ -
£ 10H / —
e Subcrmccl /

@O HAZ

J
o
[s:]

T

t uTs

ritical COD
o
D

O Q2 &

-200 -150 -100 -50
Temp, (°C)

Fig.5. Relation between critical COD and tem-
perature(SB 41, as weld)
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