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Abstract

The ultrasonic-imposed metal
formation processes use ultrasonic energy to
act on die then using die to act on workpiece
for formation.

This project is scheduled to carry on the
research of ultrasonic assisted forming for
three years. For the first year, the unit of
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generating ultrasonic vibration had been
incorporated with a customer designed press
to form a ultrasonic forming test apparatus.
For the second year (this year), a heating
device has been designed and manufactured
to extend the high-temperature capacity of
the above test apparatus. A series of
experiments have been conducted with this
test apparatus to explore the stress reduce
effect (Blaha effect) of Aluminum alloy
(Al6061) under ultrasonic assisted forming
process. During experiments, different
heating temperature and forming speed
(loading strain-rate) were taken as controlled
parameters and results were analyzed and
discussed.
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Compressive Force, kg

Temp-20

1600
1400
1200 —strain rate-0.003 no
ultrasonic
1000 — strain rate-0.003
ultrasonic
800
strain rate-0.03 no
600 ultrasonic
-~ strain rate-0.03 ultrasonic
400
200
0

Displacement, mm

W= ER20°C > BigAgg RS REFL RS A F

Compressive Force, kg

Temp-100
1600
1400
1200 —strain rate-0.003 no
ultrasonic
1000 — strain rate-0.003 ultrasonic
800
strain rate-0.03 no
600 ultrasonic
— strain rate-0.03 ultrasonic
400
200
0
S R A S I

Displacement, mm
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§ 1000 L —— T-20 strain rate-0.003
© > T-20 strain rate-0.03
> 800 = i
) 1 T-100 strain rate-0.003
S 600 .
S / T-100 strain rate-0.03
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200 F
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S NN L S I PG
Displacement, mm
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2 1400
o 1200 [ /4 ;
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S 1000 | | )
° —T-20 ultrasonic
> 800 - .
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2 600 F ]
S T-100 ultrasonic
e 400 |~
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O 200 i
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