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Abstract

This study was performed to clarification of the formation of weld discontinuities
in the dissimilar laser fusion zone. Welding parameters were beam power of
1300, 1430, 1560, and 1700 W and travel speed of 1, 1.3, and 1.7 m/min. Most
cavities in the fusion zone were observed near the tip. Cavities in the fusion
zone observed to be formed and grown from pores in the tip. More cavities
were formed as the beam position moves to the tip side. Small cavities were
decreased but large cavities were increased when the energy input increased. W
content in the fusion zone was increased with heat input and as the beam
position close to the tip. In the fusion zone, W content in the dendrite boundary
was increased with heat input. Considering the propagation path and fracture
morphology, cracks were solidification cracking, and were initiated and propagated
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along the dendrite boundaries. The formation of cracks might be related with
the W rich p phase which was formed in the grain boundaries and dendrite

boundaries.
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Table 1 Chemical compositions of shank and tip (wt.%)

C Si Mn P S Cr

Mo Ni Co Cu W Sn Fe

Shank 0.36 0.20

Bond - - 3.58 - - -
Blank - - - - - -

0.68 0.015 0.004 1.01 0.30 - - - - - bal.

- 8.09 5.88 3210 459 3.87 0.58
- 1.85 42.18 0.59 1642 1.00 37.96

Table 2 Welding paramsters applied in this work

Change of heat input Change of composition
Beam position : 0 mm Beam power : 1700 W
am p ’ Travel speed : 1.3 m/min.
1.0
Travel speed 13
(m/min) )
1.7 Beam positi —0.2 (shank)
1300 eal (n?rﬁ)l ion 0
Beam power 1430 +0.2 (tip)
(W) 1560
1700
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Table 3 Chemical compositions of fusion zone with beam position (wt.%)

C Si Mn p S Cr Mo Ni Co Cu W Sn Fe
C+0.2 - 002 038 - - 043 0.25 2.07 28.06 0.08 9.78 0.02 58.9
Center - 003 037 - - 054 015 1.71 252 0.17 9.16 0.05 62.62
Cc-0.2 - 003 056 - - 0.5 0.29 1.65 23.27 0.17 7.62 0.04 65.87
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Table 4 Chemical compositions of celiular
dendrite core and boundary

dendrite boundary

composition| e Co
Heat input (k (wt%) | (wt%)

high input(17.2) [ 65.15 | 21.19 13.72
middle input(12.0) | 66.31 | 21.46 12.24
69.51 | 20.87 9.62

W (wt%)

low input(9.2)

dendrite core

composition
Fe Co w
Heat input(k

high input(17.2) { 69.51 {23.29 7.19

middle input(12.0) | 69.72 | 23.22 7.07

low input(9.2) 72.61 | 20.83 6.56
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