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September 15, 1965

Argonne Hational Laboratory
9700 South Cass Avenue
Argonne, Illinois &0LkLO

Attention: G, C. Milak

Dear Gus:

The attached Table I contains data regarding the V-UO, cermet fuel grids
fabricated to date at 3Battelle-iorthwest in support o% the AlIL program,
All of the grids were furnace cooled from approximately 1100 C after
inpaction at 1600 C, except where indicated otherwise, and then stress
relieved by heating in hydrogen at 100 C/hour to 1750 C, holding there
for three to 12 hours and furnace cooling to room temperature.

The W particles used in six of the grids were Allied Chemical 100y zZranules,
The UO,~W used for four of the grids were 55 vol} V-coated particles pur-
chased {rom IMEC., The U0,-Gd C_~W particles used for three of the grids
vwere purchased from 3M, where %héy were processed as Lot liumber RP-211-1.
The 002- 0,-W particle: were also purchased from 3!, and were processed
as Lot“NumBef RP-211-2. The G4 0. and Dy 0. stabilized particles contained
a nominal 6,93 wgt? GE. GO, and ?.1§ wgts Dy2a3 in the substrate phase before

coating. The tungstenzcgating was 55 vol%s Analytical data available for
the stabilized particles are shown in Table II.

¢ All of the grids except Number 13 and Wumber 16 have been sent to ANL., We
will send these as soon as we finish dissolving the molybdenum manérels.

Ve are still having difficulty dissolving the molybdenum from the longer
grids,

Sincerely,
ORIGINAL SIGNED 8Y
b. W. BRITE

ity D. W. Brite
Ceramic Materials Development
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TARL®T T
AR

ANL CT'RM'PT GRID FANDICATION DATA

=Nl =53

Sertember 15, 1065

DIGTATCT
ACROZC I 'PACT
PLATS, PRESSURE
T1CrTS ¥PeT
1.970 28F
286
1.880 282
1,802 315
1.875 308
1,881 305
- 2sk
1,905 306
1.850 310
1.870 310
1.605 262
1.700 272
1.635 232
1.€00 272
217

FIUAL PINAL
* CAT CAT HOL™ LnneTy

Gn.D PARTICLE CAl C.D. LENCTT  DIAVETIR -

0, YN TYPD  INCINS  IMGERE INepTe INCHRS

1 W A 2-1/2 & 0.080 1.561

2 Ei B 2-3/8 L

3 v 3 2-3/8 &

4 o B 2-3/8 5 0.068 2,775

5 o C 2-3/8 L-1/2 0,063 2.230

¢ U0,= c 2-3/8 4-1/2 0,068 2.3k6

7 U0, =W o 2-3/8 h=1/2 0,070 2.135

5 U0, r 2-3/8 L-1/2  o0.072 2.610

9 u 12 2-3/8 L-1/2 0.070 2,367

10 ung-cd2p3-w C 2-3/8 L-1/2 0,069 1.921

11 U2,-0v, 3-w c 2-3/8 L-1/2 0,071 2.225

12 302-cd203-w Ci* 3 L-1/2 0,062 1.780

13 Y04 cH# 223/8 7 0.070 4,50

1k Ul CH* 3 7 0.062 2.835

15 wa;-ny203-w B¥  2.3/8  u-2/2 0,065 2,065

1€ 0,04 < CHx 2-3/8 7

* /. = Found ID can. Thin “o hexagonal shim used to form outer gzrid shape,

% - Pound ID can, converted to hexagonal ID with machined “‘o slabs.
’ ~ ilexaponal ID can machined from bar stock.
- Round 1ID can. Hexagonal shapeto be formed by machining after impaction.

*#

Impacted in 4 inca diameter die, using steel sleeve heated to approximately

300 € to fill clearance between billet and die.
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Depterber 15, 1965

TABL 1 (Continued)
TAPER  HOURGLASS
CRID IP AdY,  EFTECT,
TENP,  WRIGHD I IF ANY,
oc GRAMS  THCUDS LiiCil%S CRACKS? R ANS

1500 792 0.030 llone lio Shows that thin (0.010") o can te immacted
longitudinally without buckiing,

1600 No Lavite die lirer allowed rapid ejection of
impacted hilliet,

1600 o Firs* use of 0.06G" dinareter "o mandrels.
Shovs that critical L/ retio has not been
exceeded,

1€00 1540 0.005 0.010 o Graphite die liner used caused rreater
cooling of impacted billet wefore ejection
compared to lavite die liner,

1600 123k 0.011 0.017 Yes Pullout of ¥ narticles on sides due to

Circumferential pryins ‘o sides off hefore cernletely
. Only dissolved,

1600 1016 0,017 0.051 Yes ot firnace cooled cue to billet sticking
Radial  in die. Graphite die liner used,

1660 901 0.025 0.015 Yes 2illet stuck in die, grarhite .ie liner
Radial used.

1668 13€5 lione 0.020 Yes Lavite~copper foil die liner ullowed
Radial asy ejection., "andrel usseirly tiwr.sted

3/8" during iryaction.

1 1352 - — Jdo “iuchined hexaponal surfuces ~racrec cue
to hourgliassing of rancrel ecs e~;¢;.

1300 T72 0,030 0.010 o Papid ejection. One of bvetter ;rid:s,

1600 912 0.020 0.023 fio Rapid ejection. Cne of hetter - rics,

1600 417 0.075 0.010 No Leak in can botton causecd air drawn throurk
can to entrain fuel particles. “onceruentl
billet was not completely fillecd whern
impacted, resulting in & badly <isctorted or

1€00 1403 0.070 0.020 ilo Difficulties in dissolving the exiri=.ons
randrel~ have resulted in acic¢ attasecx of
the grid.

1500 776 0.010 o Grid is distorted due to sare cause &us
Grid 12. 1500 C temr. was used bLecause
of troutle with hecting equiprent.

1500 580 0.005 <0.005 No Very good hole straishtness.,

1600

DECLASSIFIED

Steel die liner was grooved on outer
surface to cause greater len;th reduction
of billet, thus maintaining correct rrid

dimensions.,
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Uraniim 81,53 w/o
Lrsprosda 7416 w/o
Denoitcy * 10.4 qg/cc
o/ 2,04
Chlorino < 5 2yent
fluoring <9 jeye)
fjer to minor axis <2:1 100 %
Lattice paranotor 56448 A
Spectrographic impuritics (exprosced in PEm)

A < ] Cr < 10 o) S0

AL 180 Cu <« 3 ) 36 R

3 0.5 o < 10 &1 70

Ca <20 o, 10 Ea . 3

Cad <1 kn < 3 an <« 70

Coatcd Loin

TUraniwa 23,8 w/o
Density® 14.4 g/cc
Chloriro 35 pmo
Fluorino 5 pma
Spectrogra hie impuritics (exrres:sed in pra)

il SRR | Cr < 10 L < 30

Al < 30 Cu 30 WL < 10

] < 1 e < 10 Si 1CO

Ca <10 o'y 20 Sn < 10

cad <« 1 in < 3 Zn <« 100

* Densities are determined by Mercury Porosimeter

DECLASSIFIED —




U TN T

TABLE I1 (Continued) Gepterber 15, 1965
Subztrate Data

10,.=0Gd 0. w i
L= LR J

Uraniuwm 2199 w/o
Gzdolinia 7.01 %
Dcnoity * 9.8 ¢g/cc
o/u 2,05
Chlorino S poje ]
Flvorina 5 i-ma
lajor to miror axis < 211 100 %
Lattice pararcter 5.453 A

spectrographic Inpurities (exrressed 4n ppm)

23 <« ) Cr < 10 o 40
Al 20 Ca <« 3 . < 3
B 0«6 Fo 30 si 50
Ca <« 30 ig 5 Sn <~ 3
Cd 1 Mn < 3 Zn < 70
Coated Data
Uraniua 21,8 w/o
Density * 14,6 q/ce
Chlorinc €0 pm
Fluorina 5 prm
Spectrographic irmpuritics (expressed in ppm)
Ag < % Cr <~ 10 ! - 30
%} 30 Cu 20 i . 10
23 < 3 Fe <« 10 Si 30
Ca <10 ¥g ~ 10 Sn - 10
A <« 3 My - 3 Zn 100

* Densities are determined by Mercury Porosimeter.
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