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SHEARING:
Some results
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SHEARING:
Optical microscope images Courtesy: Huimin Wang

_sampleNo. | 1| 3 | 4

Burr height(um) 0 33.29 48.03

Burr height will increase with decreasing energy.
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OH IO Formi ng / Calibration Courtesy: Steve Woodward
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* Capacitor bank discharges large current into actuator
* Actuator transfers current to metal foil

* Foil explodes due to large current, creating a high-
pressure wave

* Pressure wave pushes flyer into part at high velocity
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OH IO Formi ng / Calibration Courtesy: Steve Woodward

BN SR Department of Materials Science and Engineering

Part is completely within dimensional tolerances

* Partremains in T6 temper condition throughout entire
process — no heat treatment required

* Exploding foil process shows significant improvements over
hydroforming or electromagnetic forming

* Hydroforming only:
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Pressure=Force/Area

Force= Mass*Acceleration

Acceleration= dV/dt where V is velocity, t is time

Mass= Density*Volume

Volume of tube ~ Area of curved surface*Thickness

=Pressure= (Density*Area*Thickness*dV/dt)/Area = (Density*dV/dt)*Thickness

Sample Calculation:

Density of copper= 8940 kg/m”3

Thickness of tube= 1.5875*10”(-3) m

dV/dt=19.6 * 1076 m/s"2

=>Pressure= 8940*.0015875*%19.6 Mpa= 278.1681 Mpa
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TUBE EXPANSION:

Result summary

116

59.5

29.7

414

29.7

214

571.9477

164.6301

3444389

421.5098

587.5592

421.5098

303.7142

Max dV/dt
exdluding first
value (m/s? )*105

19.6

245l

15

323

241

38.1

28

Peak Pressures!

Pressure

(Mpa)

278.1681

327.841

212.8838

458.4097

342.0332

540.7247

397.383

145

ilgl:)

143

1la

lé&a

g ls

aLor s

1.65

122

1.28

28.8%

23.5%

27.1%

42.2%

47.5%

20%

52.8%

46.6%

34%

13.8%

PDV 2 not
waorking

Noisy
velacity data

Current
Shortage
through tube

Cracking
Begins

noisy
velocity data

Noisy
velocity data



10 2 Jgk 2 M
OHIO CONCLUSIONS

DA UR'E Department of Materials Science and Engineering

* Very high pressures to move workpieces very fast
 PDV can be used for validating models for this process
* Quick estimates of pressure by PDV

* Optimization of process: velocity of impact, travel distance
before impact etc.



