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Research on Composite Damping Toolholder for Deep Cavity Machining of Titanium Alloy
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[ABSTRACT] Titanium alloy was widely used in the machining of aviation parts. In the deep cavity milling process of
titanium alloy parts, the tool rod with large aspect ratio will vibrate. Aiming at the vibration problem of the cutter with large
draw ratio, the dynamic model of the designed milling cutter was established based on the Euler-Bernoulli beam theory,
and the parameters affecting the dynamic performance of the cutter were analyzed. Based on the analysis of parameters,
design of four core shaft models, through the analysis it was concluded that the best core shaft. Then the toolholder model
was established, and the static stiffness, natural frequency and dynamic stiffness of the traditional metal toolholder and
damping toolholder were compared by finite element analysis. The results show that the static stiffness of the damping
toolholder is increased by 62%, the first natural frequency is increased by 21%, and the dynamic stiffness is increased
by 135%. The roughness of the machined surface with two kinds of toolholders was tested, and the roughness of the
designed composite damping cutter bar is reduced by 45.3%. The designed compound damping cutter bar has certain
engineering significance and academic value, and provides certain guidance for the design of machining tools with
large length diameter ratio.
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Table 1 Mechanical properties of materials

oo AR | BTUIMEEL | VAL HE/ .
E/GPa G/GPa u (grem™)
E‘Ié(ﬁpﬁgﬁ? 30 1 0.3 1.11
g4 1Y 540 207 0.3 145
E =288 G,=4.6 1,,=0.26
ﬁglggﬁ E~=13.8 G=3.0 1=0.26 1.65
E~=13.8 G,=3.0 16,,=0.40
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Table 2  First natural frequency of toolholders
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Fig.8 Modal vibration mode of composite toolholder
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Fig.10 Milling machining system
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