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A Study on the Dynamic Characteristics of the Composite Boring Bar

Hui Yun Hwang, Jin Kook Kim and Dai Gil Lee
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ABSTRACT

Machining of deep holes with conventional boring bars frequently induce chatter vibration because of
their low dynamic stiffness which is defined as the product of static stiffness and damping of conventional

boring bar materials. In addition, the specific stiffness (£/pg) of boring bars is more important than the static
stiffness to increase the fundamental natural frequency of boring bars in high speed machining. Therefore,
boring bar materials should have high static stiffness and high damping as well as high specific stiffness. The
best way to meet requirements is to employ fiber reinforced composite materials for high speed boring bars
because composite materials have high static stiffness, high damping and high specific stiffness compared to
conventional boring bar materials. In this study, the dynamic characteristics of carbon fiber epoxy composite
boring bars were investigated. From the metal cutting test, it was found that the chatter was not initiated up to
the ratio of length to diameter of 10.7 at the rotating speed of 2,500 rpm.
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Fig. 1 Drawing of conventional tungsten carbide boring
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Fig. 2 Drawing of composite boring bar (Units in mm).
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Fig. 3 Section view of composite boring bar (A-A").
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Table. 1 Mechanical properties of carbon-fiber epoxy
composites (URN 300)

Longitudinal modulus (GPa) 382
Transverse modulus (GPa) 5.10
Shear modulus (GPa) 5.53
Poisson’s ratio 0.29
Density (kg/m®) 1,755
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Fig. 4 Drawing of composite boring bar specimen
{(Units in mm).
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Fig. 5 Fundamental natural frequency (e) and damping
ratio (a) of composite boring specimens with
respect to core diameter.
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Fig. 6 Fundamental natural frequency (m) and damping
ratio (o) of composite boring specimens with
respect to core materials.
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Fig. 7 Fundamental natural frequency (m) and damping
ratio (') of composite boring specimens with
respect to cover thickness.
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Fig. 8 Fundamental natural frequency () and damping
tatio {1} of composite boring specimens with
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