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Abstract

This paper aims to clarify the effects of grinding conditions on the ground surface and bending
strength in surface grinding of various ferrites with diamond wheel. The main conclusions obtained
were as follows. The surface roughness becomes better at lower wheel speed in the case of v/V=1
X107 and the condition of v/V=1x10"* shows the best performance for the finish grinding. When
the relative contact temperature becomes lower at a constant value of v/V, the ground surface
exhibits lower roughness. The ground surface shows that the fracture process during grinding
becomes more brittle at the higher value of v/V. The damage depth which affect the bending
strength is below 10#m in the grinding condition of S=10 mm’/mm - s with the diamond tool after
dressing & truing, however, the depth increases with increasing removal rate(S). When the strength
degradation due to grinding is larger, the removal depth for the recovery of strength requires a

larger size.
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Table 1 Mechanical and physical properties of

Ni-Zn ferrite

Composition Ni-Zn
Property T . ]
Density . g/cm 6.2
Hardness HRA 78
[Bending strength kg¢/mm” .30
(Lapped, 4-point bending) _
Fracture toughness, Kic  |MPa-m"| 6.1
Young's modulus GPa 200
Thermal conductivity W/m - K 28
Thermal expansion \10-"/1( | 6.3 j
coefficient I S B
Sintering *— Cold
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(b) Polished & etched

Fig. 1 SEM photographs of fractured
surfaces of various ferrites

(a) Fractured surface

Table 2 Grinding conditions

Wet surface grinding, Up cut
SD8OOR100B, SD3000R100B,
SD160R100B

Dimension : 200°x 10" x50.8"
600 ~ 2600 m/min

0.006 ~ 26 m/min

1x107° ~ 1x10°°

6 um

5 mm

Soluble type KS W2

296 dilution, 8 £ /min
Im\lenguu X 5\"1de X 25\!\52!“.)

[-G;ndimz method
Grinding wheel

Peripheral wheel speed, V
workpiece speed, v

Speed ratio, v/V

Wheel depth of cut, t
Grinding width, b
Grinding fluid

Workpiece size for grinding
force and wheel wear test
Dressing

Vitrified silicon carbide(#1
Rotary wheel
#70 diamond truer
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Table 3 Conditions for bending test

4-points bending test
Serbo system Electron hydraulics
Atmosphere In atmospheric air

Cross head speed; 0.1 mm/min

Support @5 mm Round bar (Steel)
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Fig. 2 Effect of grinding condition on roughness
of ground surface
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Fig. 3 Effect of relative contact temperature

on longitudinal roughness of ground
surface
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Fig. 4 Effect of relative contact temperature

on transverse roughness of ground surface
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Fig.5 Effect of grinding condition on ground
surface roughness
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Fig. 6 Effect of stock removal on bending
strength in rough grinding

34
32 L
30+

28+
26 |

24 SD160R

2L V=32 m/s
Z=12mm*/mm-s
20 | (Finish grinding)

Bending strength (kg,/ mm’)

18 |-

16 | 1 i 1 A 1

0 10 20 30 40 50
Removal depth from ground surface (um)

Fig. 8 Recovery of bending strength due to
removing surface ground in longitudinal
finish grinding with the diamond wheel
after grinding of S=4000 mm®*/mm
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Fig. 7 Recovery of bending strength due to
removing surface ground in longitudinal
finish grinding with the diamond wheel
after dressing & truing
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