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Abstract. On the basis of computer simulation, upgrad-
ing procedures of hot aluminum-alloy forging process tech-
nology have been developed to improve the cost effective-
ness of forged parts. This article outlines the following pat-
terns of upgrading: the analysis of a parallel process, devel-
opment of the virtual process structure, SolidWorks-based 
design of forging and die models, computer simulation for-
mulation, simulation parameter setting, start-up and analysis 
of the process computational model, analysis of the virtual 
process technology, and formulation of recommendations on 
upgrading of the existing process followed by pilot testing of 
the process technology. The process technology of forming 
“Disc” forgings from AB aluminum alloy examplifies the 
parallel process. It was specified that upgrading should im-
prove the process cost effictiveness and skip replacement of 
the deforming equipment in the use and extensive modifica-
tion of pressing tools as well as changes in forging shape and 
sizes. The analysis of the parallel process technology has 
made it possible to formulate a problem of finding a possibil-
ity to reduce the number of transitions during forming by 
improving forming friction conditions and forming velocity 
conditions. After the analysis, 3D models of forgings and 
dies were designed according to the drawings with the aid of 
the SolidWorks software. The models were file-uploaded into 
the DEFORM-3D preprocessor program. From here on, ac-
cording to the factory process specifications, the temperature, 
speed and power conditions of deformation were set as fol-
lows: die heating temperature 360-450ºC, billet heating tem-
perature 400-470ºC, forming speed 2-10 mm/s. The strain 
resistance value, however, was borrowed from the literature. 
A forming process database was obtained in the output. As a 
result, we found out that a uniform die cavity fill for one tran-
sition can be achieved at upper-end and lateral friction coeffi-
cients of 0.3-0.4, with the press stroke speed no more than 5 
mm/s. The software features also enabled the study of the 
metal flow and to follow the die fill with reference to the 
change in the forming force at different stages. Using new 
process technologies, one transition of on-plant forming re-
sulted in forgings with the shape and properties complying 
with the regulatory requirements with reduction on the cost 
of forgings of no less than 10%. 

Keywords: Aluminum alloys, hot forging, computer 
simulation, forgings. 
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