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A Study on the Grinding Characteristics of Glass Fiber Reinforced
Plastics with Electrolytic In-process Dressing

Sang-Ook An* and Sang-Lai Noh**

ABSTRACT

GFRP have attracted increasing attention for use in load-bearing components, particularly in
the aerospace industry. This material has many excellent properties, such as high specific
strength, high specific modulus of elasticity, light weight and good corrosion resistance. But the
machining GFRP is often made difficult by the brittleness of glass fiber and the delamination of
composites.

In this study, the machinability of GFRP by mean of metal bonded superabrasive diamond
wheel and electrolytic dressing system was experimentally investigated. Using this system the
grinding force and surface roughness in the grinding of GFRP was improved.
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Table 1. Physical properties of GFRP Table 2. Experimental conditions
3 N 3 . . .
Specific weight (g/cm®) 2.5 Grinding Machine (Slwl}éaso_etﬁ)%nndmg Machine
Tensile strength (N/mm? 1800
Young's modulus (N/mm? 74000 Wheel D8000
Thermal coefficient of expansion (m/mK) 5 Wheel Speed 2850 rpm
Thermal conductivity CC) 08 Electrolytic Fluid Solution type (50:1)
Glass Fiber E-glass Electrolytic Dressing Ip=0~20 A
g Power Source T on/off = 1~20 sec
Electrode Copper
géisgrogf ;:;B ressing Surface roughness tester | Mitutoyo Surftest-402
Tool dynamometer %‘yﬁg 3£%TTp°nen$257B
P
Metal Bonded | S—
Wheel (+ e
lew 4 2¥AH ¥ 2%
=< + = Aareye] ma
4-1. A4 £4

Electrode (=)

Coolant Nozzle
™Workpiece

Fig. 2. Schematic of experimental setting for
grinding with electrolytic dressing.
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3.0 _{ ‘Wheel : D #8000 ¢ 180 Wheel speed : 2850 rpm
T Vw : 5.0 m/min Workpiece : GFRP
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Fig. 8. Relationship between normal grinding force
and grinding depth.
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ig. 4. Relationship between tangential grinding
force and grinding depth.
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Fig. 5. Relationship between normal grinding force
and stock removal.
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Fig. 7. Relationship between grinding froce and
grinding direction.
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Fig. 9. Relationship between surface roughness and
spark out times.
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Wheel: D 8000 ¢ 180 Workpiece : GFRP
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