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A Study on the Flow Control Forming Process and Experiment

Device of Drum Clutch for Automatic Transmission
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ABSTRACT

This paper presents the development of the FCF method for the manufacturing of final products using
numbers related to the minimum amount of work. The utilized product is a drum clutch, which is part of the
transmission of an automobile. A double acting press is secured first and a prediction of the forming load on
the practical material is made through an experiment with a plasticine model. Also, a finite element simulation
using product shape and properties is performed, as well as a press experiment. A double acting press is
manufactured that is suitable for a double acting experiment with a conventional hydraulic press(200 tons). A
peripheral device for the press is additionally designed for experimental purposes. And, the press has as its
essential points the drive speed, stroke control, etc., all of which influence the forming and is modified.
Especially, a laser system is used for velocity measurement of two punches. The forming load of a practical
material is predicted in order to derive a forming load formula for cold conditions on the basis of approximate
similarity theory. Finite element analysis of the relative velocity ratio(RVR), etc., for most suitable flow
defect(unfilling, etc.) prevention is achieved as well. The results are verified through a press experiment.
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Fig. 3 Set-up of the repaired press for model
material experiment
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Table 1 Comparison of tooth/hub height, max. punch
load to relative velocity ratio by 3-D FEM

and model material experiment

. FEM Model material experiment
Relative
velm.:lty Tooth Ha Max. Tooth Hub Masx. Defect
(‘;\t/lflz)) height | height pl‘;‘;fih height | height P]‘;Z;h iy
(mm) (mm) (egf) (mm) (mm) (ked)
1.5 36.7 25.6 455 38.3 26.0 49.5 unlg\lll?ng
25 320 | 264 | 415 | 525 | zro | 428 o

defect

Tooth
unfilling

3.5 29.0 26.5 37.5 28.2 26.5 40.6
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