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Abstract

This paper aims to clarify the effects of grinding conditions on bending strength in surface
grinding of various ferrites with the resin bond diamond wheel. The main conclusions obtained
were as follows. At a constant material removal rate, the strength improves with increased wheel
depth of cut and decreased workpiece speed. It is desirable to grind at higher peripheral wheel
speed and under the critical workpiece speed presented in this paper. Grinding the ferrite of higher
brittleness, the wheel depth of cut limited to hold 5096 of their inherent strength becomes lower.
The effect of various grinding conditions on bending strength becomes more larger in the order
of Sr, Mn-Zn and Cu-Ni-Zn. When using the diamond grain of the lower toughness, the bending
strength becomes higher, and the wheel wear occurs faster. Considering both bending strength and
wheel wear rate, the best concentration of wheel is 100. The ground surfaces exhibit that the
fracture process during grinding becomes more brittle in the order of Sr, Mn-Zn and Cu-Ni-Zn.
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Table 1 Mechanical and physical properties of various ferrites

Compositi
Proverty position Mn-Zn Cu-Ni-Zn Sr
Density g/cm® 5.3 6.3 4.9
Hardness HRA 68 59 72
Bending strength
MP
(Lapped, 4-point bending) a 380 670 320
Fracture toughness, K¢ MPa - m!? 5.1 6.8 4.8
Young’s modulus GPa 200 170 210
1

Thermal conductivity W/m- K 29 6.0 28
Thermal ansion

erma’ expanst 10-5/K 5.3 8.6 4.1
coefficient B
Sintering Cold pressed
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Fig. 1 SEM photographs of fractured surfaces of various ferrites
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Table 2 Grinding conditions

Grinding method Wet surface grinding, Up cut

SD120R (75, 100, 125)B
Dimension : 200°x 107 x50.8"

Grinding wheel Diamond grain A B C
Bulk specific gravity 1.86 1.66 1.79
Friability (wt% :4min) 17.8 | 276 | 39.8

Peripheral wheel speed, V, 1800 m/min

workpiece speed, V., 1.5~18 m/min

Wheel depth of cut, h 20~200 pm

Grinding width, b 5 mm

Grinding fluid Soluble type KS W2 2% dilution, 8§ 1 /min

Workpiece size for grinding LO0UEnstn) 5 svidthy o 9hetshd)

force and wheel wear test

Dressing Vitrified silicon carbide (#180), Rotary wheel

* Plastic plate (Height from top of
fixture < 3 mm, width = 2 mm)

L RN

! RN
] VY - 1
' 1 [ ]
' 1)
I o

Steel fixture
@ Fixing of plastic plate @ Traverse grinding for the base surface of 7

plastic plate before grinding ferrite

| |

@ Grinding the plastic plate with new wheel, @ Grinding of ferrite
h=25pm
* Ground previously * Grinding with 2 —
by new wheel ,wheel weared
\ : ®® ©O0 ®
™ | * ® designates the zone unremoved due to wheel
wear.
| ] *@® to © and ® to © should be overlapped

respectively after measuring the ground profiles.
® Grinding the plastic plate after grinding ferrite, ® Measuring the difference of the ground
h=25 m profiles with surface roughness tester

Fig. 3 Illustration of measuring radial wheel wear
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Table 3 Specification of testing instruments

Universal testing instrument Tool dynamometer
Model No. Instron 4467 Model No. Kistler 9257A
Capacity 30 kN Range (F,,F,,F,) —5~5 kN
. 30 kN up to Calibrated 0~500 N (F,Fy)
Force rating R .
500 mm/min partial range 0~1000 N (F,)
Load weighti
oac weighting 40.01% Overload —7.5~7.5 kN
accuracy
Crosshead d
rosshead spee +0.1% Threshold <0.01 N
accuracy |
. e —7.5 pC/N (FyFy)
Speed range 0.001~500 mm/min Sensitivit
peed rang / y 3.7 pC/N(F,)
Capacity 1000 kg Linearity <+1%
Capacity 500 kg Hysteresis <0.5%
Linearity Cross talk <%2%
+ [s)
Tension- S0.25% Rigidity (C,,Cy) >1 kN/um
R bili
compression cell epeatabtiity (C) >2 kN/pm
+0.25%
- Natural KH
Hysteresis 0.2% frequency 3.5 kHz
Output sensitivity 5 channel .
2 mV/V ir Kistler 5019A
charge amplifier
Data acquisition
Data treament by computer
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Table 4 Conditions for bending test

Test method 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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Bending strength (MPa)
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150 | 1 ] ] 1
10 20 30 40 50 60
Depth of cut, b (um)
[ | | | | ]
18 9 6 45 36 3
Workpiece speed, Vw (m/min)
Wheel : SD120R100B, Vz=1800 m/min

Stock removal rate=180 mm®*/mm - s

Fig. 4 Effect of depth of cut and workpiece speed on
bending strength after grinding in constant

stock removal rate
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Fig. 5 Effect of depth of cut on bending strength of

various ferrites after grinding
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Fig. 8 SEM photographs of diamond grains with different toughness
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