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ABSTRACT

The objective of this study is, with concept of fitness—-for-purpose, to
evaluate the fracture toughness in X-grooved weld HAZ(heat-affected zone)
of QLT(quenching, lamellarizing and tempering)-processed 9% Ni steel,
qualitatively and quantitatively, and analyze the relation with the change of
microstructure. In general, CTOD test is widely used to determine the
fracture toughness of steel weldments. But several problem of accuracy has
been brought up. Therefore, in this study, modified CTOD test was used for
X-grooved weld HAZ for 9% Ni steel. Additionally, microstructure of HAZ
is observed and analyzed by OM, SEM and XRD.

From the result, HAZ toughness of QLT-9% Ni steel decreased as the
evaluated region approaches the fusion line. The decreased Udughness was
partly caused by reduction of the retained austenite content, resulted from
decreased nucleation site for reverse transformation due to the increasing
fraction of coarse grained region. On the other hand, unexpectedly, the
increasing fraction of ductile weld metal did not increase the HAZ toughness.
Therefore, in this X-grooved weld HAZ, the primary factor affecting fracture
toughness was the fraction of coarse grained region, ie., the weakest region.
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Table 1. Chemical compositions and mechanical properties of QLT-9% Ni
steel

Chemical Compositions (wt%) Mechanical Properties (at R.T.)
YS TS
C Si M P S Ni EL (%
1 ! ' (kgf/mm®) | (kgf/mm®) 2
0.066 | 024 | 065 |0.005| 0.005 { 9.28 65.17 72.07 36.30

‘Tabel 2. Welding conditions used for this study

Heat
Welding Edge Multi-pass | Welding | Current | Voltage | Speed inezt
method |preparation] layer materials (A) (V) | (mm/min) P
(kJ/cm)
SMAW X 6 tnconel 1100120 25 | s0~70 | 28
type
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Fig. 2. Results of welding residual stress
measurements.
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Fig. 5. SEM fractographs of CTOD specimens at —162C : (aFL,
(b)F.L.+1mm, (¢)F.L.+3mm, (d)F.L.+5mm, and (e) F.L.+7mm.

Fig. 7. Examples of optical micrographs for the change of microstructure in
HAZ (F.L.+1mm): (a) location of detection point, (b) a point, (c) b point, and
(d) ¢ point,
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