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Department units

The dep. includes the following units

|. Photography unit: this unit aims at registration and documentation at the

experiment concerning physical phenomena for the purpose ot processiig
and montage.

2. Functional Material Development Laboratory: It offers experimentai
facilities to investigate the behavior of various materials when subjected 1.

dynamical pressures. This lab. facilitates the preparation and development of
ceramic pressure sensors ( piezo electric , quartz, .... etc ).

. Flash x-ray wunit: items at studying materials property velocity
calculation for moving objects and behavior of moving objects by using '
radiography.

4. Electronic unit: the unit is interested in testing and measurement of
clectrical properties (resistance, inductance, capacitance, voltage, aiic
current) as well as the repairing of electronic devices and computers.

5. Software unit: this unit the physical problems and the factor aftecting
them are treated theoretically making scientific program.
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1-CAPACITOR

max. charging voltage
Capacitance
Energy

2-PULSER

output voltage  ( Energy)
number of stages

max . charging voltage

per stage

current

regulater voltage

S0 kV

S’nF
0.25 J

00KV (keV)
Y
34 kY

6720 A
35 kV

|

X-Ray Tube

'

Vacuum
System
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type _ diode type
Co 8 mm (cathode Diam )
Ag | 2mm (Anode Diam)
Pulse width 400 ns

Pulse at fwhm 120 ns

Nominal dose rate  12.5x 10’ R/Sec
at exit port .

4- figure of merit

k=1.7x10° V% ( (Q=| idfy .
=1.7x10° (0.3) ***6720%400%10 ' (
K=0.182
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The Rail gun project : The objective of the 01 (g Aduld @h‘; PEUFTTR R | '
project is the lunch a 500 gm projectile using

i LD A il A Hadauly a8
an electric discharge tech. With a speed of 24 D LA 4 ! o=

less than 2 Km/s. S <\AaA L/ als ¥ e




Flash x-ray system
Aim:
This sf/stem will be used for the photography of the movement of a projectile.

Components

I- Voltage generator (Marx).
The design depends upon a multi-spark gaps to generate a short time with 9 capacitors
of (5 nf) capacitance with 50 kV each .

2- Power supply (34 kV):

A- Output Voltage (1 - 34 kV).
B- Current : 7m A
C- Operating voltage (220 v) . I

3-Spark-gap unit which cnsists of :

A- Single shot genarator currant.
B- Harmonic circuit.
C- Contro! unit.

4- delay time system — depends on :

A- Projectile velocity .
B- Distance between photo detecter and pulse generator.

5- X-ray tube.

A- Anode.

B- Cathode .

C- X-ray tube chamber.
D- X-ray tube acceleraior.
k- X-ray tube Insulator.

6- Discharge system.

A- diffusion pump.
B- Rotary pump.
C- Pressure measuremcnts {Low and high)




7-System specitications .

1-CAPACITOR

max. charging voltage S0 kV
Capacitance SnF

Energy 6.251]
2-PULSER

output voltage  (Energy) 300kV (keV)
number of stages 9 q
max . charging volitage 34 kV

per stage

current 6720 A
regulator voltage 35kV
3-.x-ray_tupe

type diode type
Co § mm (cathode Diam )

Ae 2mm (Anode Diam)

Pulse width 400 ns
~ Pulse at fwhm 120 ns
Nominal dose rate ~ 12.5 x 10’ R/Sec

at exit port

. 4- figure of merit
k=1.7x 10 V2% Q= idy
=1.7x 10°  (0.3) %% * 6720*400*10 *
K=0.182

8- Future experiments.

The calibratton and 1ntial operation of the system are currently under
Investigation.




Declared information Concerning the Rail Gun Project

1. The project has been declared to the UNMOVIC, SC and IAEA within
the (final and complete declaration of IAEC activities] report for the
period (1991-2002) through the Ex-National Monitoring Directorate
(NMD) on [7the Dec. 2002]. |
2. In the above mentioned declaration the projéct defined as “The
objective of the Project is the launch a 500 gm projectile using an
electronic discharge tech. Within a speed of less than 2 km/s. In
addition to that some information referred to the activities related td the
project in the pages: [38 -39 -52-66/119/121 - 122 - 125 - 127 -
128 /145]. :
3. During the first IAEA inspection at [AEC (Nov. 2002), a detailed

mission report concerning the project have been submitted to the

‘inspection team leader [Mr. Jack Bort].
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The Rialgun Project

Objective

To launch a(500¢) projectile using an electric discharge techinque with a speed of
less than 2 km/s . |

Project components :

1- mechanical parts which consist of:

A- Compressed air system to obtian projectile intial velocity of (200-300 m/s).

B- Rail length of ( 1m —4m ) and present experiments are carried out with 2m length Rail .
C- Construction of various geometrical projectiles (polycarbonate with Aluminum fuse)
(Cupper and phosphoric brass) are used as tuses also .

2- Electrical parts which consist of :

A-  Lab. power supply ( 15kV , 1 A) for charging the bank of capacitors.
B- Three capacitor banks of 390 capaictors with total 5000 s capacitance. Their

individual iuductance ranges between ( 600 — 1600 nH ) . The energy is discharged via
triggered spark gaps opareting at 10 kV with a delay time of approximately 750 fis .

C- Electrical measurements utelizes a plused current probes (Rogowiski coils) and a muzzel -
voltage measurements under development .

D- Projectile velocity measurment system .
E- Pressure measurement system.
F- X - Ray shdow photogtaphy of projectile movement system .

3- Lab. Scale Homo-Polar Generator (0.15 MJ) is Under construction which contains :

1-  Generator body .

2- Inductor.

3- Switch.

4-Electrical energy supply.
5-Prime mover.

6-Power supply and transformer.
7-Control system.

8-Cooling system.

9- Alr compressor .




o

~ 4- Modelling and design of ( 1.5 MJ ) HPG is under investigation it is intended be used

* instead of the capacitors bank which 1s now currently used in our labs. , Future target 1s to
reach 15 MJ .

Results

Maximum velocity of 885 m/s for a projectile with a mass of about 30g has been
achieved with an efficiency of lees than 3%.
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