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Hussem is seekmg to reconstlﬁtte Iraq' s nuplear weapons program. One such potential indicator P
is the aluminum tubes issue discussed in this papet. While we continue to assess that this X
acquisition effortprobably is motivated by a conventional military rather than nuclear F
application, we judge that other iidicators collectively do indicate intention to rejuvenate Irag’s
muclear weapons program. \
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- Irag is continuing in its attempt to
oy tubes. These tubes could be
modi ﬁed 'foi use as centrifuge rotors. However, technical experts at DOE and the National
Laboratories believe other conventional military uses are more plausible. The tubes are very
 sipgilar to those used by Iraq in the past to manufacture rocket casings, including the Nassr-81
rocket. In 1996, Jraq derlared to the UN and the IAEA an in-country stockpile of over 65,000
such 7075-T6 aluminum alloy tubes. Regardless of their end use, any Iragi inventories of such
tubes (including rew acquisitions) are required to be declared and sub}ected to UN/IAEA
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tubes do not match what we would expect to see for centrifuge rotofs as we understand them.
One possibility is that Iraq could modify these tubes, or some portion of the tubes, to make

. centrifuge rotors. The other is that the tubes are intended for some other specialized military
application. Because we, observe that the characteristics of these atternpted orders align more
closely with a rocket motor casings application, DOE and the National Laboratories assess that

this is the more likely intended end use.

seemi mconsistent with a gas centrifuge application. First is the repoited pressure-testing of the
tubes. Materials intended for use in high-speed rotational equipment, such as centrifuges, would
typically be subjected to a battery of tests, such as spin testing, to determine ultimate tensile
strength, yield sirengtb, metallurgical flaws, a@d balance. The te;g;s conducted by Iraq haw:
focpsed the dime lnalconformz‘ 1o the specificatio i)




u(S/ANF.In contrast, the dimensions of the tubes are consistent with applications to rocket motors
previously declared by Iraq. According to research by DOE and National Laboratory technical
analysts, many conventional rocket motors are approximately 80-85 mm in outer diameter, 900
mm irtlength, and are composed of high-strength aluminum alloys.

o —{8//NFyThe Nassr-81 is made at Nassr State Establishment. Iraq has manufactured large
numbers of these 81-mm rockets since the 1980s. When inspected by the IAEA in 1996,
the Iraqis had sixty-six thousand four bundred and thirty-seven 7075 T6 aluminum tubes
with the same dimensions as the tubes originally sought by Iraq last year. IAEA
inspectors reportedly reviewed this case and determined that the factory was indeed
producing rockets for the Nassr-81. This 81-mm rocket was declared by Iraq in its 1996
“Full, Final, and Complete Disclosure” on missiles to the UN following the Gulf war,

' o _{S/AIE)-These procurements arebeing conducted at a security level consistent with much
of Iraq’s military and industrial procurement activities, and not at a level that we would
expect for WMD‘procuremcnts.

consmtent'mth rocket motor testing. Unlike centrifuges, which develop their stresses from the
high speed of rotation, solid-fuel rocket motors develop stresses from intemal pressme and
hydrostatxc testm _1s grplca.l for rocket motor cases. _

PENFThe tube wall thickness. The tube wall’s thickness does not correspond
at we Would expect to see in centrifuge designs — except possibly a Beams-type
centrifuge — 1t 1s tog th;ck or the dmgg ve ass;ss ﬂ:a‘t Iraq is most hkelyto bc pursumg
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the press ire ratmg of the tubes than the ultimate balance of tubes suggests that the end
use may not be a centrifuge rotor.

: PENELSurface finish of the tubes. Tube samples obtained purportedly were

ed on the outside rather than the inside. We assess that the requirement for

anodization is not necessary — and is even problematlc —for centnﬁlgas Bare
aluminum is resistant to UFg and anodization is unnecessary for corrosion resistance,
either for the aluminum rotors or for the thousands of feet of aluminum piping in a
centrifiige facility. Instead, anodization would likely introduce uncertainties into the
design that would need to be resolved before a centrifuge could be operated. In contrast,
anodization is a standard practice in missile construction in ordei to preclude galling of
aluminum parts as they pass each other during launch.




