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Optimization of Slot Location for Stress Distribution in
Rotating Disc of Diamond Tools
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Abstract The objective of this paper is to decide optimal of the slot angle to minimize stress concentration in
rotating disc of diamond saw. The fracture phenomena of the slot are discussed by the theoretical and
.experimental approaches and then some recommendation are presented to prevent the fracture. The focus of
this investigation is to evaluation the effect of the slot on stress distribution using optimum design technique
and finite element method(FEM) analysis. Stress concentration of the slot with respect to the various
parameter of the slot such position, size, number, rotation speed. From the experimental results, when the slot
angle of diamond saw is located 8°~12° from rotating direction, the maximum equivalent stress reduces.

Key words Stress distribution, compliance, crack propagation, diamond disc saw, energy release rate.
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Table 1. Material properties of SCM435 ;
Material Young's Poisson Eloneation
properties modulus, E ratio, v & Shaker
SCM435 210 GPa 0.3 18% Fig. 3. Diagram for measurement of natural frequency.
Table 2. Chemical composition of SCM435 (wt%)
Materials C Si Mn P S Ni Cr Mo Cu
SCM435 0.36 0.26 0.73 0.018 0.011 0.13 0.99 0.17 0.20
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Fig. 4. Crack-tip stress field in the notch.
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(a) Experimental result {(b) Numerical analysis

Fig. 6. Comparison of experimental with numerical analysis
results. (Natural frequency: 1916 Hz)
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Fig. 7. Relation between natural frequency and displacement.

6.058 T T T T T T

Experiment

0.080 |-

g

0.045 -

0.040

0,035 -

0.030 |- %5

Compliance, C [mm/kN]

00251 o om i

0.020 ! L s L L L
0.488 0.4%0 0.482 0.494 0.498 0.4388 0.500 0.502

Crack length, alW

Fig. 8. Relation between compliance and crack length.

HI= S

3.3 Clojol2E 8 g9 oUX WEE
ololE= A% Foll Ha 243 234 Fig. 8¢
EFopold g 4 (6] st ouA WEES &
zte] wglo] whet vebd Zolth. HEgolAAE #

Zolo) il HARSHE ol gsto] 33 AL

1R M gy



564 kel . O])\obﬂ
3‘5 T T T T ¥ T
v/,
[ m | Maximum stress | /
3.0t bﬁ 9 g
ol
4
E 25| i J
=) il
'I’- £
g 2] + -
£ &4,/
@\ 2
5 er e 1
E AL
g 10 .
g WO -k 1
P
»—i’a
05
5 <
ey
s o
o_o —L L L 1 H 1
0488  0.490 0492 0494 0496 0498 0500  0.502

Crack length, alW

Fig. 9. Relation between maximum stress and crack length.

065 . T r
Symbol Slot angle(®)

0.60 | Py 0 -
—_ v 5 .
E 055 * 10 / 1
< A 15 //.
o 050 . 20 /
s F A,
£ oas| ) ]
-3
5
S 040 | 4
®
> 0.35 | 4
2
2 030
w o ]

025 [ J

0.20 -

0.485 0.490 0.495 0.500 0.505

Crack length, alW

Fig. 10. Relation between maximum stress and crack
propagation angle.

g F, o] & "lEste 4 ()M Feidd.

Fig. 102 F2d #g4dolol tigt £x7te] wslol uf
g dyA AEES vehd Aol &4l 71
A=A BEE vz Frleich £3, &%
Zh 6=0°eA 71 2 AUA WEES BT 6=5°,
6=10°0A4 22 oz WEESL vepdoh ol &%
Zto] tololEr AF w4 33 W] ohal 50~
10°914 39 AT Fdol

34 ClOjOEE Y & aEwlel Gt

tolohes 4% §& A4S B4 HAsH Qo
el Ao &% oo 2 2ol 2|
o o) U3} ThololEE o] WAAES BASH= I
o TAE B thelolEE Y@, OFt A4S 8
3 QE TelolEE YD) Aol 2% B2 F b
Hord &% R9lolq 29e] w4 ¥ WMoz A 2

¢

g P‘l—‘ 'l'%_(\\\
S 20} l yd! :L _
g / + I
1] / A
o / 3
7 15 |- // ;—%—\4 4
£ N\
3 J/ |
E 1o} ?%_‘ A\ 4
X
g / \
2 / \\
0.5 - ;’—/ia \ |
8 ;/ : " é\ -
_Jf‘ BN
0_0 i 1 il L I, 1
32 34 36 38 40 42 44 46

Crack propagation angle, {°}

Fig. 12. Crack propagation angle of diamond disc saw.
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