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6. Conclusions

Useful wrinkles instead of the harmful wrinkles should be
formed under the two-step variation method in both the
pre-forming stage and the finishing stage. By using the use-
ful wrinkles, the quantity of the pre-forming dies can be
decreased and the cost of the tooling can be reduced. Based
on the useful wrinkles and using aluminum alloy with a bad
cold formability and the concept of the useful wrinkles, multi-
stages tube hydroforming can be done by controlling birth
time and dead time for all the contact pairs in simulation.
All the tools including the pre-forming die cavity and the cali-
bration die cavity can be built in one simulation, which will
make the operation more simple and the obtained results
more accurate.
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