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A Study on the Formation of Cavity and Welding Property in the Laser
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Nam-Joon Cho, Woo-Gwang JungT, Sung-Wook Kim*, Chang-Hee Lee* and Sung-Dea Kim

School of Advanced Materials Engineering, Kookmin University, 861-1 Chongnung-dong,
Songbuk-ku, Seoul, 136-702, Korea
*Division of Materials Science and Engineering, College of Engineering,
Hanyang University, Seoul, 133-791, Korea

(20043 39 199 wrg,

2004 49 199 HETHE

2g)

Abstract A laser welding has been made between sintered tip of Fe-Co-W and low carbon steel shank for the
diamond saw blade. The welding characteristics and formation of defect has been investigated carefully for the
weld fusion zone in different welding condition. Full penetration has been observed for the whole range of heat
input investigated in the present work. Bead width and under-fill have been increased with the increase of
heat input. With increasing of heat input small cavities were decreased while large cavities were increased.
The ratio of total cavity area to the entire weld bead area was not changed significantly with change of heat
input. Most of cavities were found near the tip, and supposed to be formed from the pore in the tip.
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Fig. 1. Components of a diamond saw blade.

Table 1. Chemical compositions of shank and tip. (wt.%)
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C Si Mn P S Cr Mo Ni Co Cu Nb Ti w Sn Fe
Bond - - 3.58 - - - - 8.09 588 3210 - 459 387 0.58
Blank - - - - - - - 1.85 42.18 0.59 - 1642 1.00 37.96
Shank 036 020 0.68 0.015 0.004 101 0.30 - - - - - - Bal.
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Fig. 4. Microstructures of weld zone with heat input. (a) Low heat input (9.2 kJ/m) (b) medium heat input (14.4 kJ/m) (c) High

heat input (20.4 kJ/m)



Depth of penetration (mm)

Width of weld bead (mm)

Aspect ratio (D/W)

Fig. 7.
ratio(c)

a7Al} Aeige] oA e HA AR el Bz £ B4 tid A7 303

4 3Demh

Underdill depth {mm)

0.20

o
-
1%,

o
—
©

o
o
I

000

5 10 15 20 25
Heat input (kJ/m)

Fig. 6. Depth of under-fill.
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Fig. 11. Location of cavity in the weld bead; (a) upper section (b) cross section.

Fig. 12. Microstructure of sintered blank and EDS mapping.
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