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Study on the Low Frequency Vibratory Drilling

PN - &= 2
Katsushige Adachi Akira Yoshikawa

The drilling process has a large share in machinings and the most economical method
of hole machinings., In the recent years, the improvement of manufacturing system in
machineshops has become a serious problem, As a mean to achieve the improvement, the
application of numerically controlled machine tools for automatic machining system is to
be considered, Therefore, it is very useful to find out the effectual methods for the
exhaust position and breaking of chip, In order to solve these problems in drilling,
some methods such as the use of special drill, vibratory drilling etc, have been adopted,

Under such a present day situation, this type of low frequency vibratory drilling was
chosen as one of the subjects of this study,

At first, the cutting mechanism of it was theoretically discussed, that is, it clari-
fied the relation between cutting force variations and chip breaking, cutting angle or
cutting speed and frequency rate with periodical variation of chip thickness by applying
low frequency vibrations having a phase difference,

Nextly, drilling test related to cutting resistance, chip shape and frequency rate
were examined, Moreover, the experimental results were compared with those in coventi-
onal drilling,

Obtained results are as follws :

(1) From this study, the difference between the cutting mechanism of low frequency vi-
bratory drilling and that of conventional drilling was clarified,

(2) The cutting angle, the cutting speed during low frequency vibratory drilling
changed periodically and these changes were remarkably recognized at the part of
drill center,

(3) The relation between the cutting depth and cutting force(static and dynamic com-

ponents) was clarified,
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Table1 Cutting conditions

E: N 2 Drill dia, d(mm) 8(SKH 9)

; i i [ A + Revolution n(rpm) 440

| Feed rate "+ s(mm/rev) |0.08

i Amplitude  a(mm) 0.08

! Frequency rate Wi .| Conventional : 0
(cycle/rev) Vibratory :1,2,3

Workpiece (6-4) Brass
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Fig.10 Measured results of cutting force (thrust, torque)
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Fig.11 Wave from of thrust and torque in vibratory drilling(in cases of Wf=1 and W{=2)
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Fig.14 Calculated cutting force Fc and thrust force Fc at the points of A(Downward cut)and B
(Upward cut)
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