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Forced Insertion Device Utilizing Ultrasonic Vibration

Eiji Fukatsu e EG SyS Gr.

Abstract

Until now, a hydraulic press was used for forced insertion of plugs in the oil passage holes of
motorcycle crankcases. However, there were a number of problems with this method, such as the
size of the press needed to apply the necessary pressure and the deformation of the work pieces
(crankcases) due to the amount of force applied. To solve these problems, we developed a new
type of forced insertion device that utilizes ultrasonic vibration to reduce the amount of insertion
force necessary.

In experiments with a test unit, a combination of pressure from an air cylinder and ultrasonic
vibration applied at the tip of the insertion device enabled a reduction of force necessary to insert
a @ 79 ball plug from the previous 2,000N to just 700N. Also the resulting extraction load is
greater than with insertion by the conventional method. In a test with a ¢ 12 tapered plug it was
possible to insert it with 1,000N without the occurrence of undesirable effects like pressure
leakage and biting.

Based on these tests a new forced insertion tool was built. This device eliminated the use of the
hydraulic unit, enabled the use of lighter jigs, greater freedom of work positioning as well as less

electricity consumption. We are now in the process of shifting operations to this new device.
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15.36 2m 36 m 77%
(4.8m™ 3.2m) (2m™ 1.8m)

17KVA 7.5KVA 56%
1009%( ) 96% 4%
100%( ) 42% 58%

300kgx2 15kgx2 95%
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