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Testa in _d_Achalwatnum-Jacketed, AI-St bonded u:ant_ fuel elements yore
baked at wLrtous temperatures bays shovn _here is a t/me-temperature re-

. lattonsbAp for Al-5t layer decomposition. For heat transfer and secondary
coolant barrier considerations, the extent of bondlng layer deterioratton_
_urtng fuel eleaent irradiation is /:l_rtant. CUrren_Ts A1-St bonde_ t_el
elmwnts ahoy evidence of spire bond sel_ratton, ..and to a lesser degree,
can bond separation follovlng irrsdtatio_.__, S_h evidence has .aroused
eoncern for the ability of the current_7 produced AI-St _onded _el elements
to vtthstan_ t_ature reactor operating conditions.

Severe,.].'potentlaA uz_mitm fabrication and cannl_ process __ts are
hetng develope_ to further advance t_el element stabtlAt7 and performance.
0ptl_zstton of process conditions base_ on these t_rprove:ents may provide
the necessary :szSin of asfet7 for good bond layer integrity. Before a
decision can be made to continue iaprovement ot' the present process or con-
vert to a nev canning process, more inforastlon on the stability of the
present t_el eleaent bond is needed. This report presents the design of a
test to more i_ evalwate AI-SI bond integrity under antlclpate_ future
reactor operating conditions.

__S , ,,

The objectives of this test are to determine the _Lmtt_tlons_ if a_r, of
AI-Bt as a fuel element core-to-_acket bondt_ :editm, and _ co:pare "' ,
et_blll.tM of a_dard qual_itys,D,_ optimUm,,qua_ty AI-S_ bon_ layers at va_i-
ou, speckle _ers (upit0 _o _/_.); ,'.andexposure,,(up to l_0o _/_).

SUMMARY_ST
-- -

Thirty-four (3_') colusma of I & E l_el elemmts representing three enrich-
ment levels, each _on_ standard qualt_j and opttnmm qus_Lt_ A_-Si
core-to-,_e, eket bonds ",rAZl be lrrad_ted to incremntsJ, exposure Sosla to
1600 _,E,'D/Tin C Reactor ribless tube facility. _Bona_rs of ,_eleeted
elements of each category _rAll be exaalnea in 'the Rad.iometa._ur_r Laboratory
to detered_ relative A_-SI 'bond stabilAt_.

'e In the sense '_;]_,t;bond separatton: extensive alwain_ or urania (LtfTu-
sion, or for:ation of vot_ areas vhlch :a_ decrease heat eon4uc_ance are
forms of _e_erior_tton.

1. _-_97_ C, "Production Test IP_2_7-A-8-FP, Irradiation of _._ En-
riched Self-Supported Z & E Fuel F_ements in Rlbless Process Tubes.".
a.s. WaZl. 'r/_/_9. (secret)

2. Ng-_I06, "Ra,Ll,_ta,l,tur_r _m_na_Ion o_ 1.k7 Percen't _r_ed _ &
F_el_eaea_s Unaerr'A'-_-2_?-A"., a. _eats. _ 19, 196o., (coaz.)

04/20/1994







Qlam_tty control monure8 _ be &pplled in i_brlc_tion of _ l%tel elements.
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