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Study on Thickness Distribution of Single Point Incremental Hydroforming
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Abstract: To analyze and enhance the performances of single point incremental forming for com-
plex shaped parts, a new process combining SPIF and hydroforming was presented for manufacturing
multi-featured parts with spire structures. The forming processes of the target parts were designed,
the theoretical prediction model of thickness was established, and the effects of different hydraulic pa-
rameters on the thickness distribution of the target parts in different forming stages were analyzed.
The experimental results show that complex shaped parts may be formed using the new processes and
appropriate hydraulic pressures; the geometric errors between the experimental and theoretical pro-
files may be reduced from 11.44 % to 5.18% with assistance compared to SPIF without hydraulic assis-
tance; the thickness distribution patterns are related to the assisted pressure, forming heights, form-
ing shape, etc., and the established theoretical model may be used to predict the thickness distribution
of complex shaped parts.

Key words: complex shape; single point incremental forming (SPIF); hydroforming; thickness
distribution
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