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Technology to Enhance Deep-drawability by Strain Dispersion Using Stress
Relaxation Phenomenon
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When the introduction of strain is temporarily
stopped during tensile testing of a metal, a stress
relaxation phenomenon is known to occur whereby
the stress diminishes with the passage of time. This
phenomenon has been explained as the change of
elastic strain into plastic strain.

The present report suggests the application of
the stress relaxation phenomenon to stamping for
the purpose of strain dispersion. A new step motion
that pauses the die during forming was devised and
succeeded in modifying the deep-draw forming limit.

Verification was conducted by tensile testing
in addition to actual stamping tests. As a result, it
was concluded that the mechanism that modifies the
deep-draw forming limit arises from the use of step
motion for the dispersion of strain, and this was also
confirmed to be dependent on the stop time and the
temperature.
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Fig. 1 Maxwell's model
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Fig. 2 Concept of forming
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Table 1 Test conditions
ltem Data
Blank holding force 100 [kN]
Strokes per minute 1

JAC440W 1.4t
JAC590Y 1.4t

Blank material
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Fig. 3 Motion profile of crank motion
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Fig. 4 Motion profile of step motion
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Fig. 7 Results of forming test
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Fig. 8 Forming load in crank motion and step motion
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Fig. 9 Forming load in step motion (Time-Load)
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Fig. 10 Influence of stop time
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Fig. 12 Comparison of thickness distribution in
constant speed and step motion (¢=22%)
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Fig. 13 Comparison of thickness distribution in
1 second stop and 5 second stop (¢=22%)
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Fig. 14 Time per load relaxation behavior
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Fig. 15 Image of Bordoni peaks
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