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Abstract

In this paper, kinematic analysis of a double-action link-type die set for enclosed die forging is carried out.
The structure of the die set and its operational principle during enclosed die forging are introduced in detail. A
closed-form solution of the relative velocity of the middle plate with respéct to the upper plate after the upper
and lower dies are enclosed is given in terms of the link lengths and the distance from the lower pin to the
upper pin of the link system. The effect of the link lengths on both strokes and velocities is investigated. It has
been shown that the relative velocity of the middle plate with respect to the upper plate varies almost linearly

with the stroke of the upper plate.
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(a) A three-dimensional model

Upper hydraulic cylinder

Slider
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Upper plate —— Upper punc

Upper die

Lower die

Lower punch

Lower hydraulic cylinder

(b) Conceptual drawing
Fig. 1 Double-action link-type die set for enclosed die
forging
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Fig. 2 Operation of the enclosed die forging die set
from the top to the bottom

Table 1 Three different cases of the link system and their
working conditions

Case 1 Case 2 Case 3
I3 144.48 mm| 144.48 mm 144.48 mm
L 144.48 mm| 171.91 mm 123.76 mm
a 125.12 mm| 156.07 mm| 100.50 mm
b 125.12 mm 125.12 mm 125.12 mm
D, 20.00 mm| 20.00 mm 20.00 mm
D, 10.00 mm| 11.19 mm 8.81 mm
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Fig. 3 Mechanism of the link system
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