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ABSTRACT : The aim of this study was to investigate the hammer forging process of connecting rod of one high-power-den-
sity engine. The classical process design method was employed to design the hammer forging process, and the finite element
method was used to analyze the process. By using numerical simulation, the filled effect was analyzed, the geometrical evo-
lution of preform and defect were shown in numerical simulation results, and the geometry of preform and hammer process
were optimized. Experimental work verified the accuracy of numerical simulation results. The obtained forging of connecting
rod has homogeneous microstructure without any defects, which can satisfy all the technical requirements.
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Fig. 1 Forging of connecting rod
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Table 1 Chemical composition of 34CrNiMo6 steel in

wt%

C Cr Ni Mo Mn Si P S
0.37 1.44 1.37 0.25 0.66 0.26 0.011 0.013
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Fig. 2 Dimension of flash for finish forging process
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Fig. 3 Design of preform
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Fig. 4 Dimension Parameters of preform and 3D model
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Fig.5 Geometric dimension of press cavity
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initial preform
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Fig. 8 Filling effect after finishing forging process by using the

optimized preform
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Fig. 9 Geometry evolution and temperature distribution of billet

d

during finishing forging process

F 1150 C i MR e KR AU VFIRE . 288 iUE o
FERYHT 5 K AT s = an & 10 B, A 10 AT LR
W RIS 7150 3300 t,4 AT A - R LB T
;r{o

60
B00r - wgm

3000k — Tk 150
-
_ 2500f J40 5
R 2000} L &
\14\3 30 =
2 1500} =
120 3
1000f &
&

so0l i 110

=T 1520 35 30 35 405
AT / mm
K10 2By di Y 1 Mo e i £
Fig. 10 Curves of forging force and energy for finishing forging

process
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Fig. 11 Connecting rod obtained by experimental work and its

typical microstructure
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