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Effect of Root Gaps on Toughness of FCAW Weld Metal
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Abstract

Both impact and fracture toughnesses were investigated with root gaps in FCAW weld metals at
room temperature and 0°C. The maximum impact value was obtained at the root gap of 16mm for 1G
position weld metal, and the impact value of 3G position weld metals also showed the maximum
impact value at the root gap of 12mm. However, the fracture toug}ines (CTOD) valuestend to decrease
with increasing root gaps at both temperatures in 1G weld metal. Bending test also showed
satisfactory results with all of root gaps investigated. Based on this result, it becomes possible to apply
wide root gaps in real projects in both aspects of toughness and bending resistance.
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Fig. 1 Weld joint design and weld metal deposit

Table 1 Chemical compositions(wt %) and mechanical properties of base and filler metals by Spectrometer

C Si Mn S LA AE 7HE A4l &
Base Metal 0.16 0,41 1.41 0.018 0,007 |39, 0kg/mm? | 54, 1kg/mm? | 28.0%
Filler Metal 0. 06 0.50 1.21 0, 014 0.010 | 54, 4kg/mm? | 59, 3kg/mm? | 30, 0%
Table 2 Welding conditions

Position Root Gap(mm) Amp, (A) Volt (V) Speed (cm/min) | Heat Input(k]J/cm)

8 280 32 33.6 16. 0

12 290 32 30.6 18.2

1G 16 210 28 18,9 18.6

20 210 17 9.6 22,2

24 210 28 15,1 23.4

8 160 24 8.7 26.5

3G 12 165 25 7.4 33.4

16 190 27 10.4 29.6
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(a) 8mm root gap

(b) 16mm root gap

(c) 24mm root gap

Fig. 4 Microstructures of fine grained zone in centered weld metals
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Fig. 11 S.EM observation of fractured surfaces
after impact test at RT and 0°C

(d) 24mm root gap at 0C
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Fig. 12 Variation of absorbed energy with positions
of weldments 0°C (Ref. 8)

(a) side view of bent specimen

(b) bent root face
Fig. 13 Photographs of bent specimens of 24mm
root gap after bending test
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(c) 24mm root gap at RT (d) 24mm root gap at 0°C

Fig. 15 S.EM observation of fractured surfaces after CTOD test at RT and 0

(a) 8mm root gap at RT

B

(c) 24mm root gap at RT (d) .24mm root gap at 0°C

Fig. 16 Microstructures of lateral surfaces near cracked regions
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