








results: titanium forming

Quasi-Static

5.6 kJ 6.4 kJ 7.2 kJ 8.0 kJ 8.8 kJ

Notice shearing decreases as
power increases
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results: aluminum formin

* 0.381 mm thick AA 3003 H19

* quasistatic tensile elongation
limit: 7%

* formed into a die with strain at
full conformity=22%
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current and voltage

300
sl Burst Current ~130 kAmps B
—~— Current (kKAmps)

100 /\ \ . / .
; 0 ettt e o Sl ——
= <100 —
E =200 —

ol /\L\Voltage (10 kV) .

-400|— —

-500 | | \ | | | | \ |

-200 -150 -100 -50 0 50 100 150 200 250 300

Time (microsecon ds)

gLl DEPARTMENT OF

%(B ‘mﬁm# %@gﬁaltage histories for input.energy of 6.4 kJ into a 0.005” thick

UNIVERSITY

210LIMINUM



velocity

Frequency [(Hz)
(-]
(L]
[

o
[

350

300

250

200

100

0.5 1

LN [EPARTMENT OF
@51(®] \ATERIALS SCIENCE
AND ENGINEERING

UNIVERSITY

1.5

Velocity (mvs)



other variants and applications
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augmentation

Radial expansion of a urethane rod by passing rapidly vaporizing
an aluminum wire surrounded by an oxidizer fuel mixture
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Forming, embossing
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0.5 mm thick grade 2 CP titanium formed into a cellphone case die using
vaporization of a 0.127 mm thick aluminum foil with input enegy of 5.6 kJ
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shearing

* 0.7 mm thick spring steel sheets sheared

2X0.0254 mm 2X0.0254 mm 2X0.0254 mm 0.0508 mm
4.0kJ 3.2kJ 2.8kJ 2.4kJ

cross section of
the straight edge
of sample 12
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2 aluminum plates welded 3 aluminum plates welded at

at 4 kj input energy . 4.8 kj input energy
welding

— 4 aluminum plates welded AA6061 T6 welded with AZ91D

8@} \iateriALS scienceat 4.8 kj input energy (mag alloy)
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rapid metal vaporization: an exciting
impulse metalworking technique

Trip steel sheet Aluminumfoil
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Conclusions

* Formability increases with forming speed

* Rapidly vaporizing metallic foil, strips and wires is a
robust method for high velocity metalworking

* The cost for consumables is very less
* Low to no standoff required

* Same basic equipment can be used for forming,
shearing, welding etc

* Industrial adaptation possible
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Question?

e vivek.4@osu.edu
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