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_I_ OF I_O_IOU T_ST IP-2_-A-6-1_p
_VALUATION 'OF X-8001 ALLOY AL_ C0H-

• I_TBO_IOW

Problems w_.th segroBation and n_-u_Lfoz_m dispe,_ton ammociate_ with K-8001
ccupononts and their possible in-reactor implications prompted FPD to lnvestlsate
component fabrication techniques. As a result, it was found that sesre6aticn ard
dispor_ion problems appeared to decrease as startlng Ingot sAzes also decreased.
The ult_te in this direction v as, of course, castln_ individual extrusion blan_
for each component piece. Solid cans fabricated in this manner have shown no

•delRterious cog's'oaten effects in autoclaves up to four months in 360 C water. Flew
loop tests in process water at about 120 C have shown nothin_ unto_ar_ so far but
are not complete. Metallurgically, se_re_tlon and dispersion problems normall_
associated with X-8001 bloom stock produced by standard fabrication techniques wore
absent. Costl_ additional scalpln_ of the bloom stock to produce uniform alloy
for present X-8001 components by standard fabrication techniques_s not necessary.

In view of the potential improvement in Jacket corrosion resistance resultin_ from
the more unlfca-mstructure of the X-8001 alloy fabricated by this proc_ss, it appears

expedient to evaluate the In-reactor performance. The purpose of this report Is to
present the design of a test for this evaluation.

The objective of this test is to determine the quality and erosion resistance of
caps and cans produced from cast X-8001 alloy blanks through fabrication and
irradiation of limited quantities in accordance with the testin_ procedure herein
defined.

I

Components which were fabricated from 1-8001 alloy cast blanks have been mub3ected
to rigorous out-of-reactor tests and have indicated equivalence or possible superior-

ity to standard 1-8001 alloy components. It is, therefore, proposed that; (I) slX
enriched charge of (0.91_ U235) teat material alternated with standard control

• material be irradiated; two to 500 Mb_D_, and four to 800 k_dD/T Koal exposures in
an old reactor, to compare corrosion resistance and (2) up to 2_0 chm'_s of teat
enriched fuel elemant8 be irradiated to normal variable _oal exposure fox" enriched
I & E in the same reactor, to further evaluate the performance of the components
_brlc_ted from cast blanks.



i , , , LI kJhl, , IL

,41

a
Pa_,3

|

Provided the results of this test lndtoat4 X_3401 all_ e_ts fabrtoat_ f_ cast "
blanb are equivalent or superior to the steadard Alcoa oont_o):s, they will be can-
sidezai4L amoeptable Jao]mtla8 for _roduotion fuel eloasnts.

_ASlB

The ea_rl7 s];mnra_lo oocurA_nce of sevez_ groove ptttln_ c]Lurt_ lZTa(Llatlon oertomely
cballensod the use of X-8001 nickel aluminum alloy as a fuel elemnt cl_ddlng mterlal.
Althoush the actual cause of the _.oove pitting has not been determined', neQ-unlforl
Alsperslon of the nickel in the alloy is suspected as a contributing factor. The

• cause of the noQ-unlfca_ nickel dispersion or segregation has been determlnoa and
vlr%ually eliminated by adaltlonal scalplng of the X-SO01 alloy bloom stock be'Poz'e
rolltn8 and ilpact extrusion of counts. The additional scalping has resulted
in an lnorease In the cost of 1-8001 allc_ c c_pononts.

Investt_tton of alternate component fabrication techniques has shc_n that nickel
dispersion apps_ently Lml_oves as the stea-tln_ 1-8001 alloy ingot size is decreased.
On thls basis, components have been fabricated from cast blanks for PAPS evaluation.

Preliminary tests on the cut blanks and on components fabricated from cast blanks

include motallo_raphy_ chemical analysis, impurities distribution, grain orientation,
_rain size, Etch temperature autoclave tests in 360 C _ater for four months and
as yet l_ompl_te flow loop tests in _rocess water at about 120 C. On the basis of
these tests cc_p_ents frc_ cast blanks vere found to have acre unlfor_ ni,:kel dlsper-
sl_, appear to have improved corrosion characteristics and in other respects _ro
not significantly dt'fferent fro_ X-8001 alloy components fabricated by stantard
fabrication technA_ues.

1. Coml_nents

a. Cap and Cans - Fabricated from cast X-8001 blanks for _lx inch enriched
ursntua OIIE size I & E corns. Coapcments from cast blanks aust pass
%ualtty controls applled to normsl components. Coapcnen_ Code M-2.

b. Cores - Standard six inch length, enriched (0.9_5 U-235) uranium, "0" size
I & E Cores, which shall _et all _APO specifications as to physical and
chemical properties and fabrication techniques.

2. aszeab_

All fuel elements shall be fabrlcateA by the "F" pro_ess (Lead Dip Process For
• _eat Treated Uranium, _g-_7029)

1. _g-_OlO, _Production Test IP. 12_-A, Investigation of ConAitione LeadAn_ To
The Severe Pittl_ of M-588 Allny Slu_ Jackets", 'N. R. Mlller, 12-3-_7, R_n_t
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3: _lumllty of Nm_rlal _/', L

All 8tAndsz_ quallt4V oon_ol noasures v111 be applied In fsb:lo&tlon of fuel
elomento.

:,

• . quantltF ,oF Nmtertm.Z _._

A_lastel_V 8,000 aoooptable I & E enrlobed fuel elements vtll be require4
for this evaluation. The bulk of thls aatertel will be lot ohsr_ed to
evaluate perT_mnoe to 6_sl exposure, k total of 108 aooep_ble pteoee will
be reo.utred to: nsaaured tubes to monttm" corrosion of the Js_ketinK natertal.

t

@ta_ e_trol elements will be _ackntod In X-8001 alloy components fabrlcate_l

by &lumlnum Ccmpa_ of AmJrlca. _ total of 108 aceeptablo I & E enriched Ibuel

elements will be .required for 8tsnda_ controls.

°_TING

PTo-Izq_dlatlon ToetlnK and )4eaeurement4

I. Pro-exposure measurement8 or wolKht, length, warp and external dlanotor
vlll be ro%ulred cn all fuel element8 fur tl_ sell scale test.

2. Chareln8 order vlll be stamped on all measured pieces.

IrTsdlatlon

Six oharKoe oontainin8 alter_atel7 oharSod s_ndar_ and test plecee will be
lrTsdlat_d in an old Reactor, two to 500 )4i_/T and four to 800 )4_/T _1
exposures for corrosion evaluation. In addition, up "_o 2_0 ohargo8 of test
elements will be irradiated _n the same reacto_ o to normal variable 6_al for enrtcbe(t
I & E fuel elements.

P_ost Exlmeure Measurements

i. All fuel elements from measured cba_e wlll be visual17 Inspected for
surface conditions.

2. Post exposure measurements of length warp and diameter are required for all
measured fUel elements. WelKhts of pieces In positions 1 throuKh 17 in ee_h
tube m re_ulred.

• 3. All measured fuel elements will be weaseled to de_ersdne specific exposure
aD'/ specific power.

TEST AUDIT
,,

Notebook E#-59_30 Is to be used to record all data pertalnln8 to this produc-
tion test. Ar_ unusual tnci&ents whether or not they seem important at the
tlmej are to be recorded In the notebook. The Appendix to thl8 report Is a
_ulde for the preparation of the notebook.
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1. Fuelmmnt Oore

B. Outinlr l_a _
1. Site

" 2. Dinsot or ingot +',
3. Mold slsm :

• &. Mold type (teuporature distributJ_n) •
5. Mold liner i
6. Piok£od or unpiokled dorbio8

0. Psbrio st ion Dsta
1. Site

2. Type of f_brioation (rolledp extruded, ere.) i:
J. _ttendant _onditions

V. Rest Treatnent
1. Site
2. Peel of material rhea treated •_i
_3. *ttendmt conditions

B. Fintshinl_ Date (Hsohined or Centerle88 Ground)

F. Finlllwd Dluenelono (Pre-_leably) '_

O. Propertiee
1. OrtentatJ_n date
2. Tensile data

3. Other otSntfioant properties +_

H. Pre-uembly treatnont (inoludln8 inspection)

II. Cm
4

A. Chemio_ Coaq_olttion

S. rabrlo_+.ionData ii1. Site
2. Type of febrioation

3. _ttendmt oondttinns

C. Heat treatment . ,:,i.

D. Finiohed Dtmonoiona (Pro-uoeutbly)



' BECLASSIFIECI'
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1. ltardm,ss ;_

3. other ":i}
r. Pre-_ssanhly Treatment (IneludAng Inepeetion) _

Ill. _ssenbly Proeese .,

A. Proeees Used
B, Br2oF Explanation oF Prooess
O. _ttendent Conditions

IV. Post Aseeuhly Trestnent .

A, Protoet2Te Costing ._
B. _toolavtn_ ,_,
C. Other Treatmmt
D. Inspection

V. Pre-lrrsdtatton gxmaJ.nat ion

A. Dis_slons
D. Warp

vz. Zdi ion
t,.'l

I, Coolmt Teupereture
1. Inlet
2. Outlet :*

B, Pmmlllt end orosehesdor pressures
C. Numberof shutdowns (oontrolled md corse)
D, Other '

VII, Post Irradiation Bxantnat2on

J, Visual •
B, Warp (rod other profilonoter date)
C, Frscture dats "'
D. Other

VIII, Log. Jhmntng aooount with dates reoordtnl the profFress of the PT, unmm81
inotdmts (such as a eli_ht ohmLm in process durtn8 aseeably), end other
devtstions vhether or not they soma pertinent st the tim of ooeurrenoe. /






