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• ' - DECLASSIFIED-2- ww_3009

An X-8001 clad, X & E natural uranium fuel element irradiated in tube 2762D to

MWD/T was discharged in Feb_ary 1959 and sent to Radiometallur_ Laboratory _j
for examination at the request of Irradiation Processing Department. .!

SU_A_ A_ COXCLUSIOXS

After discharging tube 27621)which was loaded with X-8001 clad fuel elements, a fuel

element (KIDISD) was observed to be very badly pitted. Visual and photographic
inspection revealed the pits had penetrated into the AISi layer. The pitting appear-
ed as the result of erosion-corrosJon as there vas no evidence of intergranular or

txansgranular corrosion and no mechanical deformation. Chemical avalyses for %Wi
and Fe indicated normJl concentrations.

DETAILS

One Z & E element (lot number - KLOISD) from tube 2762D representing the severest

pittin6 attack on a charge of X-8001 aluminum alloy clad fuel elements was received
by Radiometallur_ for exami_tion on May 5, 1959. Visual inspection of the element
showed the pits had extended from one end to the other and covered approx_tely one
half of the surface area. (Fi6ure I.) The location of the rib marks revealed that

the pits vere on the top side of the element. The deepest pits appeared to have
penetrated into the AlSi. ,_!

Tvo transverse samples were sectioned from the deepest pitted area (Figure I) for

metallographic exami_tion. Photomicrographs of sample 303A (Figure II) revealed
that the deepest pits go through the AlSi and bond layer and into the uranium. .:._

Matallos_aphic examlDstlon, o,:sample 303ASA (Figure II_.)also shoved the pits had
penetrated to the uranium.

A canvLll specimen vss removed from pitted ares of scruple303J_ for aetallogrsphlc
exaalDstion. There was no evidence of intergrsnular or trans_umlar corrosion

(Figure IV) and the grain structure did not appear to be mechanically deformed or
worked.

Two _ ca_Ll_ speci_en_ were taken from the pitted and non-pitted (180e i_

' pits) areas of sample 303A2 for vet che:icsl analysis of the iron and nlekel
conten_. The iron con_ent (Table I) from the pitted specimen _as approxi_tely "

..twJ.ce as SX'e&_ as. the non-pitted specimen.• ,; [



The high content of nickel in both specimens and iron in one speciLen is unexpected,
therefore, three more cant11 specimens from the pitted side only _e_ analyzed. The
results are also shown in Table II.

The nickel and iron content of the last three canwlll specimens is normal for X-._SO1 _|
aluminum alloy. Explanation of the high percentage of iron in sample 303A2 (Pitte_ _u_a
area) is not definite but could have been picked up while removln_ specimen from

the fuel element. _|

4|

iq. g. NcJMhan, Engineer _;
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X-8001 Aluminum Clad Element as Received _ .-:-'"
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FIGURE 2

Photomicrographs of the Same Deep Pit (Sample 303 A 4)
Showing Depth of Penetration.
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FIGURE 3

Photographs of Sample 303 A 5 A Showing Depth of
Penetration had Reached the Uranium.
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