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Evaluation of Vibration Characteristics for Brazing Bonded Micro Endmill
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Fig. 1 Lifetime comparison (400 um endmill)

Table 1 Young’s modulus of the materials

Tungsten Stainless
Carbide Steel

Silver solder

Young’s
modulus

600 GPa 200 GPa 76.0 GPa

Density 14.7 glem®  8.00 glem® 10.5 glem’
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Fig. 2 End-mill modeling (From upper (a) WC solid,
(b) Brazing, (c) Modified brazing endmill)
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Fig. 3 Approximation of equivalent spring constant according to the

deflection of a beam
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Table 2 Natural frequencies of the endmill models

Solid Brazing Modified
endmill endmill brazing endmill
Natural Frequency ;319 10361 13478

(H2)

Shank:
i Fixed
i Support

Flute: 4
. X-axis force
3N X
Fig. 4 Initial condition of 650 pm endmill
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Fig. 5 X-Axis deformation response comparison according to

X-axis excitation frequency (0~10000 Hz)
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Fig. 6 Deformation response comparison within
spindle operation frequency (0~1000 Hz)
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