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Study on Grinding Force and Ground Surface of Ferrite

Sung-Chung Kim and Jae-Woo Lee

| |

| Abstract

This paper aims to clarify the effects of grinding conditions on the grinding force, ground surface
and chipping size of workpiece in surface grinding of various ferrites with the resin bond diamond
wheel. The main conclusions obtained were as follows: In a constant peripheral wheel speed, the
specific grinding energy is fitted by straight lines with grinding depth coefficient(48) in a logarithmic
graph. The effect of both depth of cut and workpiece speed on grinding energy becomes larger in the
order of Mn-Zn, Cu-Ni-Zn and Sr. When using the diamond grain of the lower toughness, the
roughness of the ground surface becomes lower. The ground surfaces show that the fracture process
during grinding becomes more brittle in the order of Sr. Mn-Zn and Cu-Ni-Zn. The chipping size at
the corner of workpiece in grinding increases with the the increases of the depth of cut and workpiece
speed, and the decrease of peripheral wheel speed. The effect of both depth of cut and workpiece
speed on chipping size becomes more larger in the order of Sr, Mn-Zn and Cu-Ni-Zn.

Key words : Ferrite(3]2}°1E), Grinding force(824#), Ground surface(@4F#), Grinding condition
(44+27), Diamond wheel (CIo]o}2E £F)
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Table 1 Mechanical and physical properties of
various ferrites

Composition .
Property Unit Mn-Zn | Cu-Ni-Zn | Sr
Density g/em® 5.3 6.3 | 4.9
Hardness HRA 68 59 72
Bending strength
(Lapped. 4-point bending) MPpa 380 670 | 320
Fracture toughness, Kie | MPa-m*?| 5.1 6.8 | 48
Young's modulus GPa 200 170 | 210
Thermal conductivity W/m- K 29 6.0 28
Thermfxl expansion 107K 53 86 41
coefficient
Sintering Cold pressed

4. ]
(c) Sr

Fig. 1 SEM photographs of fractured surfaces of various ferrites
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Fig. 2 Illustration of plunge surface grinding
Vi = peripheral wheel speed, Vi = workpiece speed
h = depth of cut, b = width of workpiece.
D = grinding wheel diameter,
Fn = normal force component

F: = tangential force component
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Table 2 Grinding conditions

Wet surface grinding. Up cut
SDI20R(75, 100, 125)B

Dimension : 200°x10"x50.8"

Diamond grain A B C

Bulk specific gravity | 1.86 1.66 1.79
Friability(wt% :4min)| 17.8 276 39.8

Grinding method
Grinding wheel

Peripheral wheel 1800 m/min

speed, Vs

Workpiece speed. Vy | 1.5 ~ 18 m/min
Wheel depth of 20 ~ 200 gm

cut, h

Grinding width. b | 5 mm

Grinding fluid Soluble type KS W2

2% dilution, 8 ¢/min
IOOHenmm % 5lwmtm X 25melgm'

Vitrified silicon carbide(#180). Rotary
wheel

Workpiece size
Dressing

1=

7,
= E— 4 Workpiece

Vi —

Fig. 3 Illustration for the chipping size, L
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Fig. 4 SEM photographs of ground surface of
various ferrites

Wheel : SD120R100B, Vu = 1800 m/min, V, = 9 m/min
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Fig. 6 Relation between grinding force and
workpiece speed
Wheel : SDI20R100B, V, = 1800 m/min, h=40m
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Fig. 10 Relation between specific
energy and workpiece speed
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