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Introducing A New Mathematical Model and Developing A Computer

Package For 3-D Machining of Fiber Reinforced Polymer Composites

8. M. R. Khalili , M. Zohour and A. Khorrami
Mechanical Engineering Department K. N. Toosi University of Technology

Abstract: Due to the widespread applications of fiber reinforced polymer composites in various indusiries, the machining of
these materials to reach the desired shapes, close tolerances and surface finish quality is of great importance. But the composite
materials are anisotropic and ave mostly prepared in laminated form and, therefore, they have special chip formation behaviour.
Among the effective parameters in machining of these materials, the angle between the fibre orientation and machining direction
and also the properties of fiber and matrix are of great significance. In the present paper, using the latest theories in the field of

" machining of FRP materials, a mathematical model to improve the feed rate as well as the cutting speed with respect 1o the fiber

orientation has been introduced and, a computer package was developed for the 3-dimensional CNC machining of fiber
composite materials. A number of composite pieces were  fabricated and machined to check the output of the programme and the
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work pieces. Besides the reduction in the machining time, the machined work pieces had desired surface qualily, while the
common defects like matrix burning, delamination and fiber puliout were conpletely absent.

Keyword: Fiber composite Materials, Machining, Software, Cutting force, fiber orientation
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1. fiber reinforced composites
2. hybrid composites
3.dimensional machining of

1. Konig, W., Wulf, Ch., Grass, P., and Wilerschied,
H., "Machining of Fibre Reinforced Plastic "Annals.
of CIRP, Vol. 34, No. 2. pp 537-548, 1985

2. Bhatnagar, N., Ramakrishnan, N., Naik, N.K., and
Komanduri, R., "On the Machining of Reinforced
Plastic (FRP) Composite Laminates;' Int. J. of
Machine Tools Manufacturing, Vol. 35, No. 5, pp
701-716, 1995

3. Wallbank, J., Pashby, LR., and Kim, Y.H, "A
Comparison Between the Chip Forming Behavior
and the Surface Integrity in Reinforced and Non-
Reinforced Polymeric Materials," Proceedings of the
Machining of Composite Materials Symposium,
ASM, Chicago, Illinois, pp 205-211, 1992

4. Koplev, A., Lystrup, Aa., and Vom, T., "The Cutting
Process, Chips and Cutting Forces in Machining
CFRP, J. of Composites, Vol. 14, No. 4, pp 371-376,
1983

5. Caprino, G., Santo, L., Nele, L., "On the Origin of _

Cutting Forces in Machining Unidirectional
Composite Material, "Engineering system Design
and Analysis, PD-Vol. 75, ASME, Vol. 3, pp 83- 89,

VYV

composite materials
4. glass reinforced polymer
5. chopped strand mat
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6. woven roving
7. high speed steel
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10. Boothroyd, G., Fundamentals of Metal Machining
and Machine Tools, McGraw Hill, 1981.
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