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Determination of Blow Efficiency of the Forging Hammer
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Abstract

Copper blow test to measure the forging capability of 35 ton counterblow hammer and upset of
plasticine on the model hammer to investigate the change of the blow efficiency during the forging
process have been performed together with finite element analyses of these experiments. The
blow efficiency of the hammer has been found to be dependent on the friction and on the contact
area between the die and the workpiece. The effects of the volume and the aspect ratio of the
billet have not been found. Inferring from the experimental results and Schey’s empirical formula
on the forging load, we expect that the efficiency also varies with the flow stress of the workpiece
material and with the shape complexity of the forging product.
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Fig. 1 Cylindrical copper specimen for upset test
under 35 ton counterblow hammer
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Fig. 2 Configuration of upset test specimens

Table 1 Dimensions of plasticine billets used in

experiments
Volume 2.12x10* mm® 4.08 x10* mm?
D30x H30 D48.4x H22.2
Dimension D36 x H20.8 D30 x H49.9
(mm) D48.4 x H11.5
D26 x H40
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Table 2 Characteristics of 35 ton counterblow hammer and the model hammer

Hammer 35t counterblow hammer Model anvil hammer
Blow energy of hammer 350,000 joule (175,000) 1.1joule
Mass of upper ram/die 45.4 ton (22.7) 3kg

Mass of lower ram/die

47.6 ton (23.8)
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m = 0.59

(a) No lubrication (m=0.59)
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(b) Lubricated with MoS, (m=0.09)
Fig. 3 Deformed profile of copper specimens
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Table 3 Comparison of simulation conditions in previous® and present analysis
Previous work® Present work
Number of elements 48 102

Reduction in height for each
calculation step

2.08% (m=0.59)
4.17% (m=0.09)
of initial
height

1% (m=0.09, 0.59) of initial height

Type of simulation

Press forging

Hammer forging

Remarks

Analysis condition A in this work

Analysis condition B in this work

Table 4 Deformation energy calculated with different analysis conditions

Friction constant m=0.59 m=0.09
DEFORM simulation with condition B 313,950 joule 338,800 joule
DEFORM simulation with condition A 296,940 joule 318,540 joule
Previous work® 288,000 joule 320,000 joule
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Fig. 4 Calculated load-stroke curve in copper upset

test . under 35ton counterblow hammer.
(Calculeated load is a half of real one because
only one specimen is considered in the FE
analysis)
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Fig. 5 The characteristic curve for the blow effi-
ciency of the hammer

Table 5 Shape complexity factor for the estima-
tion of the forging load

Process Shapes Value of C
Upsetting 1.2~25
Simple shapes
without flash 3~5
Closed-die with flash 5~8
forging Complex shapes 812
with flash
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