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Abstract: Air-drop hammer press

and counterblow hammer press

are widely used power-drop forging

hammersemploying different forging blow mechanisms. It is important and necessary to analyze mechanical

vibrations of these two different hammers in their forging processes in order to develop high performance forging

hammers. In this study, these two forging hammers were mathematically modelled as mass-spring-damper systems.

For these two different types of forging hammers, the forging efficiency and mechanical vibrations due to hammer

forging blow were theoretically analyzed and compared. The force transmitted to the ground was also determined

and compared. Especially, effects of mass ratio and restitution coefficient on forging efficiency were investigated.
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Table 1 System data of the forging hammers

Parameter Symbol Unit Data
Upper ram mass m, ton 45
Lower ram mass My ton 45
Anvil mass my ton 700
Stiffness of the mount k MN/m 150
Damping of the mount c MN-s/m 10
Cross-section area of
o A, m? 1.767
the air cylinder
Cross-section area of
. . A, m? 0.05
hydraulic cylinder
Air cylinder pressure Pa kPa 600
Hydraulic cylinder
. P, kPa 8,829
static pressure
Hydraulic cylinder
. Dy kPa | 38,858
pressure in up-stroke
Ram stroke H m 0.7
Damping of hydraulic
. ping Y I kN-s/m 55
cylinder
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