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A Study on the Grinding Force of Silicon

Choong-Seok Lee*, Seung-Su Chae*, Jong-Pyo Kim*, Jong-Chan Lee*, Hwan Choi**

ABSTRACT

Silicon has been widely used in electronic parts as a semiconductor equipment. It, however, requires much
effort to grind without microcrack and chipping because of its high hardness and brittleness. So far, many
studies for the grinding of engineering ceramics have been done, but not for the grinding of silicon.

In this paper, a theoretical analysis on the grinding forces is introduced. Grinding experiments were performed
at various grinding conditions including grinding directions (Up grinding and Down grinding), table speeds and
depth of cuts. The grinding forces were measured to compare at various grinding conditions. The experimental

values agree well with theoretical ones.
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Table 1 Experimental conditions for grinding

Grinding Horizontal spindle
machine Surface grinding machine
Workpiece Silicon
Wheel SDC200N100B
Wheel speed 1700rpm (1570m/min)
Table speed 1, 2, 4, 8, 12, 16, 20, 32 m/min
Depth of cut 5, 10, 15, 20, 25, 30 gm
Grtlggéng Plunge & wet & up/down
GHnding | w-100S (Water soluble type; 40 : 1)
Dresser Dressﬁgpgfirckrz{?\;:{ 240)
) Grinding type Plunge & wet
5)?33‘{(‘)% Wheel speed | 1700rpm (1570m/min)
Table feed 8m/min
Depth of cut 30¢m
Cross feed 1mm/pass
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Wheel: SDC200N1008

Workpiece: Silicon

Wheel speed: 1570m/min

Grinding fluid: W ater soluble type
Grinding type: Plunge & wet & down
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Fig. 3 Tangential grinding force versus feed & depth

of cut(Down grinding)
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Fig. 4 Tangential grinding force versus feed & depth
of cut(Up grinding)
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Wheel: SDC200N100B

Workpiece: Silicon

Wheel speed: 1570m/min

Grinding fluid: Water soluble type
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—&— as: 5um

—O—as: 10um
—A— a.: 15um
—— as: 20um
—4—as: 25um
—>— as: 30um

IS
]
I

w
&
1

w
8

~
]

//‘l>

/>/‘>/

ﬁ;ﬁ —
4 8 4 28 32

Table speed (m/min)

N
S

-
o

=
1)

Normal Grinding force Fn (N)

@
L

)

o

Fig. 5 Nomal grinding force versus feed & depth of
cut(Down grinding)
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Fig. 6 Nommal grinding force versus feed & depth of
cut(Up grinding)
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