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Development of Cast Iron Bonded Grinding Wheel
by Using Spheroidization Mechanism of Graphite
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ABSTRACT

Grinding has been adapted as a finishing process, which can carry out form and surface integrity at the same
time. Recently, high efficient and precise grinding technique is required because the needs for functional parts such
as silicon wafer, ceramic, and electric materials are increasing. Accordingly, the development of grinding wheel
appropriate to that purpose is very important. So, in this paper we newly developed a diamond grinding wheel by
applying the superior characteristics of spheroidal graphite of the cast iron sintered product. Especially, a electric
resistance sintering method was applied in which rapid heat treatment is possible. Finally, we have achieved
successful results that the grinding wheel has high hardness, durability and grinding ability, and satisfies above
conditions.
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Table 1 Segment Conditions
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Cast Iron + Carbonyl Fe (4:6)1 6 | 5| 2 1.53%
Cast Iron (100%) | 6]2] 2 3.82%
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Table 2 Experiment Conditions

we | FEEDCERT I82%, U= 6688gan
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Table 3 Electric Sintering Conditions

Current C12a
Force 100kg/ca’
Temp 997°C
Open Temp 300°C
Holding Time Osec
Total Sintering Time 937sec
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Fig 1 SEM Photo after Electric Resistance Sintering
(Cast Iron + Carbonyl Fe (4:6))

b) 4ton ¢) 1.5ton

a) 8ton

Fig 2 SEM Photo after Electric Resistance Sintering
(Cast Iron (100%))
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Table 4 Experiment Conditions

F 2 ZAR DCHHF 382%, Y5 6.688g/cr)
=) FIR DA B(CEHF 000% Y= 7.79/ar)
Segment & T 1 2] (34 x 7.5=2.55¢1f)
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a) SEM Photo b) Appearance

Fig 3 Manufactured 4” Cup Type Wheel
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Table 5 Hardness Test Results (Rockwell B-type)
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Table 6 Grinding Test Conditions

T A8 71A | Infeed Grinding Machine (A12k71)
- g F oA
B Aed 2385
£E YA 1000 rpm
F2E A5 300 rpm
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Fig 4 Appearance of Grinding Test
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a)Tungsten Carbide

b)Alumina Ceramic

Fig 5 Ground Workpiece
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Table 7 Experiment Results

w Alumina Ceramic | Tungsten Carbide ‘
Results R
Surface Ra 0.1746m 0.0088 a1 ‘
Roughness| rmax 2.1002m "7770,0869;411 !
G-Ratio more than 300 T
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