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Development and Study on Integrated Apparatus of
Metal Sheet Bulge Test with Forming Limit Diagram

Student : Yan-Yo Chen Adviser : Dr. Ching-Hua Hung

Department of Mechanical Engineering

National Chiao Tung University

Abstract

To obtain sheet metal’s material properties such as stress-strain
curve and fomring limit diagram. A more convenient and accurate
apparatus of material test for sheet metal has been designed and
manufactured. Firstly, a device of hydraulic bulge test was constructed to
obtain the stress-strain curve and compared- with that from uniaxial
tension test to verify the feasibility -of -hydraulic bulge test. Secondly,
hydraulic forming limit test was conducted based on a modified bulge test
apparatus with a circular die. A ‘new concept that using a PU layer to
uniformly transfer the hydraulic pressure to the sheet matel was proposed
so both the left side and part of the right side of forming limit
diagram(FLD) can be obtained. And the limit strain of the right side of
FLD under equal biaxial tension was also obtained after the bulge test.
The complete forming limit diagram was then compared with that from
traditional drawing test to verify the feasibility of hydraulic forming limit
test. Finally, an integrated testing apparatus for sheet metal with
capabilities to obtain both stress-strain curve and FLD has been
completed and verified.

Keywords : hydraulic bulge test, stress-strain curve, forming limit

diagram.(FLD)
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