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Design on forging die of connecting rod for type-12 marine engine and
forging process verification example
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Abstract: For the connecting rod of type-12 marine engine, 500 t double crank mechanical press and 2500 t hot die forging press were adopted
for production, and the billet-making dies of three steps were designed, analyzed and demonstrated respectively by analyzing and expounding the
shape and structure of the forgings. Then, the small batch production verification was carried out by the three-step billet making and die forging
compound forming process to obtain that the design of step 3 for the preformed billet making die was particularly critical, which not only deter-
mined the metal filling performance of the final forging die, but also had a direct impact on the material utilization rate of the forgings, and pre-
vented the forgings from producting folding defects. After optimizing the forging process of the connecting rod for type-12 marine engine, the trial
production of sample on site was conducted. The results show that the material utilization rate for connecting rod of for type-12 marine engine
is 81.2% , the qualified rate is 99. 4%, and the forging process is scientific, reasonable and feasible. Thus, the research conclusion is of
great significance to the research, development and trial manufacture of small batch and multi-variety forgings.

Key words: connecting rod of type-12 marine engine; step-by-step billet making; die forging manufacturing process; material utilization

rate; metal filling performance
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Fig. 1  Forgings diagram of connecting rod for 12-type marine engine
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Fig. 2 Schematic diagram of billet making process for connecting rod of 12-type marine engine
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Fig. 3 Three-step billet making dies of connecting rod for 12-type marine engine
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Fig. 4 Forging die diagram of connecting rod for 12-type marine engine
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Table 1 Chemical compositions of 4Cr5MoSiV1 steel material ( %, mass fraction)

C Si Mn Cr AY

Mo S P Ni Cu

0.37~0.43 0.08~0.10 0.20~0.44 5.0~5.8 0.3~1.1

1.2~1.5

=0. 005 =0.02 =<0.25 =0.25
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Fig. 5 Die assembly diagram of final forging
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Fig. 6 Production process flow chart of connecting rod for 12-type marine engine
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Fig. 7 Real object of connecting rod for 12-type marine engine
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