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Abstract

In this study, the formation mechanism of discontinuities in the laser fusion zone of diamond saw blade was
investigated. CO- laser weldings were conducted along the butt between Fe base sintered tip and carbon steel shank
with sets of variable welding parameters. The effect of heat input on irregular humps, outer cavity, inner cavity and
bond strength was evaluated.

The optimum heat input to have a proper humps was in the range of 10.4~17.6kJm™. With increasing heat input,
both outer and inner cavities were reduced. The outer cavity was caused by insufficient refill of keyhole, while inner
cavity was caused by trapping of bubble in molten metal. The bubble came from sintered tip and intensive vaporization at
bottom tip of the keyhole. A gas formation and low melting point element vaporization were not occurred during
welding. We could not find any relationship between bond strength and amount of discontinuities. Because the fracture
were occurred in not only sintered tip but also carbon steel shank due to hardness distributions,
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Fig. 1 Components of a diamond saw blade
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Table 1 Chemical components of shank used

Blement | C | Si|[Mi| Cr [ M| P | 5 | Fe

1.01 | 0.30 [0.015/0.004| Bal.

]
W% naﬁt 0.20] (.68

Table 2 Specification of welding machine

Model CW CO: Laser
Max. power kW
| TEM mode | TEMOI
Focus spot size |  0.2mm
Focus c_iepth 4mm
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Table 3 Welding parameters applied in this experiment

T g
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Fig. 2 Typical irregular humps types formed in
diamond saw blade fusion zone
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(h)
Fig. 3 Microscopic longitudinal section of the laser

fusion zone, a) A type 1350W, 1.35m/min,
b) C type 1350W, 1.7m/min
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Fig. 8 SEM micrograph of surface of outer cavity
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Table 5 Inner cavity number of welding parameters

Speed/power 1350W 1470W 1650W
1.7m/min 26 83 23
1.35m/min 63 16 -
1.2m/min 68 12 14
1m/min 42 9 24

Table 6 Penetration conditions of welding parameters
(P:partial penetration, F:full penetration)

Speed/power 1350W 1470W 1650W
1.7m/min P P F
1.35m/min P ¥ B
1.2m/min 2] F
1m/min P F F
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Fig. 17 EDS analysis result of a large preexist pore
in the sintered tip
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Fig. 18 Relationship between bond strength of weld
and welding parameters.
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IFig. 19 Hardness distribution from the weld center
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