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Effect of beam alignment on laser welding
quality of diamond saw blade

Xia Jinhua, Yin Sheng
(Beijing University of Science and Technology, Beijing, 100083)
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(Shenzhen Shenda Superhard Material Co. Ltd., Shenzhen, 518000)

Abstract: The diamond impregnated segments and steel core were welded by a high pow er laser in
horizontal arrangement to achieve the very high bond strength. The theoretical and experimental study
show that the beam alignment or beam shift will significantly effect the welding quality, such as the pore
density in seams, microstructure, compositi istribution of the seams. It is proved that the 0. Imm beam
shift to steel substrate is the best to obtain the high bond strengt h.
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( 1) , Vi , Table I Compositions of Ni, Cr in welded seam under the
V, ( ) e/ condition of different beam alignments
' ’ beam alignment( mm) -0.10 0 0. 05 0.10 0.15
29 Ni(wt%) 8.83 7.67 4.98 2.61 0.93
i 1 Cr(wt%) 0.16 0.18 0. 56 0.67 0.83
Cr ,  Ni

Cr, Nl ’



1999 8
- ,
T ' ¥
ey ' o 2]
= | I T Y= F/(F + F ) (2
i | JF L F
]
1 |
1 ]
N d ),
\ 4 (2) (3)
]
Al . (d/2+ Al)hs 3
T (d/2+ Al)ha+ (d/2- Al)h
Fig. 3 Schematic diagram for determining , Al , h ,ho
solution rate and composition of welded seam 3
Xwu, (4) , Al
( 2): Xm= (1= ¥)Xp+ ¥X ) (4)
, Xb, X :hi= 2. 2mm,
ho= 1. 8mm, d= 0. 4mm, X, = 10%, X1, = 0, X+ = 0.35%, X = 0.8% ~ 1. 16%
Table 2 Calculated com position in different beam alignment
beam alignment ( mm) -0.10 0 0. 05 0.10 0.15
solution ratey 0.21 0.45 0.58 0.71 0. 85
Xni(wt%) 7.93 5.65 4.43 3.04 1.78
X wt%) 0.17~ 0.24 6~ 0.50 0.46~ 0. 63 0.57~ 0.78 0. 68~ 0.94
Xc(wt%) 0.07~ 0.09 0.17~ 0.20 0.21~ 0.26 0.26~ 0.31 0.31~ 0.38
2
2.3
(Xc< 0.25%)
, Xc, Xc= Xc]Y+ Xcz(l— Y) (5)
Xc o 40Gr (X ¢ = 0.37%~ 0.45%); Xc, :
3 Y
, Xce=Xevy, Xc, X, Y, (3)
Al=0.04~ 0. 09mm , Al =
0. Imm ,Xa= 0.57%~ 0.78% , Xni= 3.04%
2.4
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Fig.4 Themicwostructure of welded seam for different beam alignments
a—beam alignment — 0. 15mm b—no beam alignment

c¢—beam alignm ent

=
; , Z
= 800
£ 600
=
3 - 0
a
5
(1) E 200
Lo
. (0. Imm), -0.10-0.050 0.050.100.15
alignment distance { mm }
(2) Fig. 5  Diagram of flexural strength
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