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Abstract A laser welding was applied between sintered tip of Fe-Co-W and low carbon steel shank for the
diamond saw blade. The welding characteristics and formation of defects were investigated carefully for the
weld fusion zone in different welding condition. Dendrite arm spacing in weld bead decreased with decrease
of heat input. Co and W increased and Fe decreased in the weld fusion zone with increase of the heat input.
The corresponding change of composition was observed with the change of beam position. The maximum and
total length of crack decreased with increase of the heat input. The crack in weld bead was propagated along
the dendrite boundary and was caused mainly by the segregation of constituent during the solidification.
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Fig. 1. Components of a diamond saw blade.

Table 1. Welding parameters applied in the present work.

Rate of cooling Change of composition

Beam power: 1700W
Travel speed: 1.3 m/min

Beam position: 0 mm

Travel 1.0 Beam -0.2
speed 1.3 position 0
(m/min) 1.7 (mm) +0.2
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Fig. 2. Microstructures of transverse cross section.
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Fig. 3. Microstructure of ripple line in weld upper side.
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Table 2. Chemical compositions of fusion zone with different beam positions.

Si Mn Cr Mo Ni Co Cu w Sn Fe
C+0.2 0.02 0.39 0.43 0.25 2.07 28.1 0.08 9.78 0.02 589
C 0.03 0.37 0.54 0.15 171 25.2 0.17 9.16 0.05 62.6
C-0.2 0.03 0.56 0.50 0.29 1.65 233 0.17 7.62 0.04 65.9
Rewelding 0.02 0.36 0.49 0.07 1.80 25.1 031 8.50 0.04 63.3
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Fig. 7. Cracks in fusion zone.
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Table 3. Chemical compositions of dendrite core and bounday
in the fusion zone. (wWt%)

Fe Co W
dendrite core 66 19 15
dendrite boundary 38 10 52
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