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PIIE ENGINEERTNG - GROUP I

Corrosion Leboratory Testing Details - J. F. Sullivan

Corrosion rate measurements were started this month on e rumber of different
aluninum alloys. These +asts include both galvenic corrosion cups (coupled
dissimilar metels) end jndividual immersion weight los8 gamples. Thoss testis,
which will continue over a 81x month period, are es follows?

GALVANIC CORROSION CUPS

Couple No. Tomp. Range
2s-Eik  r 35-mk 5 17°-90°C
" " 528-3314- 5 it
n [ 533-"1\6 5 "
" 1 %S—H36 5 1
1" 1] 615_416 5 L1
1" " 635_:1\6 5 “ "
725-E " 25-mk 5 : "
1 " 3s_m)+ 5 1
" " 505-H3k 5 "
1" " 533_'.1\5 :/; ]
1 1 %5_336 5 n
1" " 615_.1-,6 5 1"
" u 635_,16 5 "
WEIGHT 10SS CUPS (Individuel Tnmersion)
Alloy No, of Samnles Tenp,. Range
2sS-Hik 25 17°-90°C
3s-Hh4 25 "
525-H3h 25 "
528-T 25 "
56S-H36 25 "
£18-T6 25 "
63s-76 25 "
125-H 25 "

Pile Dorescopic Inspections - J. F. Sullivan

During the October 10th shutdown the first 8 foot section of tube 3867-D,
which is e 28 aluminum tube, wes vorescoped to ascertain the severity of
corrosion on nonclad tubing under opsraving corditions. This tube in the
pile since September 16, 1947 was found to be in fair shepe, the corrosion
eppeering to be nc more serious then in alclad tubes. At the present time
there arc approximately 30-25 aluminum tubes in the piles and plans are
wnder way to borescope a reprosentativeo number of tkem.
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51w Deformation Details - E. A. Eschbach

P. T. 105-224-P - High Nickel Uranium

The finel tube of this production teat has been discharged at 400 MD[T. The
slug measurements are in progress.

P. 7. 105-235-P - Effect of Transformetion

Meesurenents were made on four tubes of this metel which were discharged at
3k ¥D/T. The dimensicnal instability of gome of this metal necessitated that
the remeinder of the tubes be discharged at an expcsure level of 3L4O MD/T.

P. T. 105-238-P - Exposure of Slugs Febricated from Forged Uranium

A tube was pushed at 250 MWD/T but measurements could not be completed due
to en instrument breaskdown. Initial observations indicate that this metal
will reach the same =s alphe rolied metal.

». o, 105-241-P - Exposure of Quenched Siugs ¢

Cursory observation of a tube pushed at 209 MHD/&E& indicate that this metal
will be essentially the seme as group V metal.

P. T. 105-277-F - Exposure of Induction Heated Metal

Ven Stone Flange Corrosion Details - J. F. Sulliven

Van Stone Inspection on H Pile

Inspections of 52 van stone flanges (24 front and 28 rear ) on the H-pile were
rmede this month by the Pile Technology Division for corrosion reference. A
series of sixteen thickness measurements were recorded for each flange. This
will eneble Technical to ascertain the van stone corrosion rate under the new
type nozzles.

Inspections on P. T. 105-114-P

Magnesium Gaskets

Four rear face and one front face van stone Talnges with magnesium gaskets on

them since October 22, 1948 were inspected during this past month. In all cases

the gasket had corroded nearly awey but the van stone wes perfectly protected.

This form of van stone flange protection is not satisfactory because the gaskets

corrode eway and causes water leaks.
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Alisainum Gasket

The rear van stone flange on tube 1352-F under test with en aluminum gasket since
* Yevenber 17, 1947 was inspected at F Pile. The inspection indicates that the
elunminus geskets do not protect the van stone flsnges. More aluminum gasket
inspections ere plenned.

Aluminum Dummy Pattern irn Stainless Steel Nozzle.

The elwninum dummy petterns (1 double diemeter piece and oro so0lid piece) in

five rear face stainless steel nozzles were inspected to determine the severity
of aluminum corrosion umder these conditions. DBoth aluminum pieces were found

to be budly pitted with the excoption of about two inches on the double diameter
piece at the flange where the water veloclty was very high; here no pits or
corrosion products were found. These pieces have been exposed since May 26, 19u8,

Gelvanizing Baths Specifications

When the front fece nozzles on the E Pile were galvenized, Technical set a maxi-
mm of i ieed in tle geaivanzing bath, During, the gelvanizing operation it

wazs {ound that the lead bath analyzed more than onc percent during one days
operation during which time epproxzimately cne hundred nozzles were dipped. Tests
ere in progress to test the effect of more than 1% of lesd in reducing the 1ife
of the galvanized coatings on +he inlet nozzles.

TR Rcar Face Inspechions -

Tn an effort to determine whether the pits on the rear ven stone flanges of
+he DR pile, caused by stegnent water, arc increasing in depth Technical has
been moritoring the thickmess of a representative number of flanges for the
past two months. Twenty-three van stones flanges have been "miked" end the
resulis indicete no noticeshble Increzse in pit depth. Further inspecticns

nre plemned around the first of the year.

P. %. 105-103-F (Supplement A) Corrosion Rate at Elevated Temperature

H.H., Greenfield

This production test has been epproved end is now well wmder wey. All the
crifices have been chenged and ell but one of the rear ven stone flanges have
been inspected. The corrosion tubec ere being charged as <heir dates come
up. Charging will be completed by the first of the year.

Corrcsion Tubes for H Pile Gtartim

o

4la 1
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Eight tubes have Leen charged for corrosion studies -t B P2 wmder P. T. 105-9-P
Pcur of the tubes are in the 0.285 orifice zone and the rest distributed over the
o

ther orifice zones.

Corrosion Rate of Slugs Discharged Under P. T. 105-9-P

The avercge wnd maximum corrosion rate of slugs discharged at the three pile
ereas during the mentk are chevn iz the following table. These currousion rates
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are of the semc order of ESgnitude as those for the four erd eight inch slugs
mocsured 4o dote wnder P. T. 185-9-P, )
Siug Sizo Corrosion Rote (mils/zo)

Tubo Arog Exposure: (MWD) (inches) Avercge Moximum
137h B 18,2 b 0.10 0.17
1478 B 18.2 L 0.09 0.18
1681 F 52.3 4 0,07 0.13
0554 D 2%6.5 3 0.62 0.03

The test on the effect of hot unirrcdiated procese veter (90°C) saturated with
COy in contact with a magnesium tube cnd a graphite tube block showed extensive
deGp pitting and etching o8 well as depositiou or vhite corrosion products over
the entire surfaco of the tube. The test on the efﬁgct of dry COe end grephite
1n contact with a magnesium tube +hat wos hected to-5C°C by hot wirradiated
srocess water flowing through it showed no evidence of corrosion by pitting

or etching of the surface of the motal in contect with the graphite and dry

CO, otmosphere. The inside of the tube in contect with the hot unirradisted
procees wotor wos pitted and etched by the weter. The test results on o neg-
nesiim tube after two weeks of being poerticlly immersod in cold stagnant un-
tirradiated process water, saturcatod with CO, end in contact with a graphite tube
wisek worc about the samc as that £5r hot wunirradicted process waler satursted
with COz. 1ittle chonge in the amount of pitting and etching as well as de-
position of corrosion products from cue wwock exposurc (SepiembeT Monthly Report)
wro3 Chsorved ciier iIWo WoSKS GIpOSUIS. The pE of the stagnant water used
wes T.4t. The result of the test on an aluminum tube after two weeks of being
partially immersed in cold stagnant wirradiated process water, saturated with
COp and in contact with e graphite tube block showed general pitting where

+ was in direct contact with the weter and graphite. Little chenge in the
amount of pitting and etcling as well as deposition of corrosion products from
ono Week exposure was observed after two Weeks exposure., The pd of the stagnant
water used wes 5.3. Photographs of the tubes and equipment used are contained
ir document CEH-15,51E.

Added Control Ink Fecility - WK Alexander - IC Wood

Work during the month on this project comsisted iergely of doveloping a method
of memsuring the concentration of the Potassium tetra borate solution. Work

is being done toward developing e colormetric method. Posassium dichromate will
be used es the coloring egent. It will be mixed with the dry borate. The

1ight absorption will be measured with a X025 Photo tube end recorded with a
stenderd pH recorder which will be celibreted directly in Iz values. It hes

It he
beon determined thet with epproximately 0,05t chrozete in the soclution 1izht
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of 3700 X ig sbgorbod voiry effectively.

ight of this wave length is obtained by using an incandescent 1ight and two
filters, one pyrex glass and the other deep violet.

Tests with boric acid indicated it would be satisfactory if the termperature
wvere kept above the crystalization point. It wes found that when cooled down

tthn hamda eens1l asvwendnldon P e ma - sere ch bshme
tHS COT Ll WoOULl Cajovaaesny vuv e A e vurso e

Tests were run in the 305 pile to determine the poisoning strength of Borate
solution. The table below shows the obgerved abscrption values for various
solutions.
Nominel iE actual ih
70 X839 SEoo 4 Black cer tubs por tube [cale) :
1l 30.8 20.9 7.67
2 5.0 30.6 1.k
3 55.5 37.7 1.39
L 62.5 Lok ¢ 15.6
5 68.0 46,2 17.0
6 72.8 9.k 18.1
7 6.5 52.0 19.0 .
8 80.0 Sh.k 20.0
2 83,0 5.3 20.7
10 85.6 58.2 21.4

It is plammed to use 10 tubes which should give over 200 ih sdditionsl control.

Thimble Replacement

A document has been prepered which presents a prelizinary survey of th
problems. It is pointed out that it w11l not be possible to replace the
) 4=hles with cnes made from some othor metal since no such motsals with
suiteble properties are eveilable. It, therefore, secems edvisable to work
on removing the thimbles entirely. This will necessitate doveloping a
replecement 3-X. It hes not been determined just what type of 3-X will be
best and it appears thet the use of sozme type of bells will be most eesily
developed and most practical.

Borescope Equipment end Repair - L. W. Lang

All borescope equipment was inspected, end those perts not in goed working
order were sent to the 30C Area Optical Shop for Repair. An inventory of

cech piece, its lccetion and conditicn wes started. More edequete storege
facilities heve been arranged in the 105 Building in the 100-D Arca. In

+he future the borescope will be stored at +he O-level near, oliminating the
necessity of wrapping to remove from the work area and storing inconveniently
in Filter Cell No. 1. Better facilities have been made, also, at O-level near
for pesembling and minor repair.

I/ o o s
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New transformers are being made to teke the place of the present inadequate
ones which in the past have been responsible for burning ott several of the
viewers bulbs. It is plerned to have a tool kit, a transformer, and one
complete borescope in each aree, and with the "P" Division's approval to
store at O-level near in all arees.

Water Recirculation Cooling Test - D. F. Snoeberger

The analytical program for the test (Doc. EW-1406%) was discussed and minor
changes made at a meeting of Technical, H., I., and Design personneal ("Minutes
of Meeting Held October 4, 1949"). Further detells ere to be worked out with
Mr. D. B. Elderkin.

Try steam from the 100 Area power plants condensed in a surface condenser to
evoid solution of all of the COp with the steam is considered a satisfactory
feed water for the test system. This and the low COp content of the atmesphere
et Henford (0.07T% measured October 1949, equivelent %o sbout 2 ppm CO, in pure
water at equilibrium) end tests on samples of condensete containirg total C

in the steam, which have dropped from 36 ppm COp (pH 5.0) to 10 ppm COp (pH 6.0)
on standing in partly filled bottles, indicate that it will nct be necessary

+o redistill or degas as part of the water treatment.
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PILE ENGINEERING - GROUP II
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¥ile Expansion - H. L. Mars

B Pile

Since reaching 60% CO, atmosphere on August 15, 1949, the center of the Top has
gone down .04 to .C6 Inches as shown by Wye levels and confirmed by dial gauges
£80V & AB1V. The m1ddle of the top edge of the Far Side has moved in about .1l
inches. Ames dial gauge ASOH was instelled at the center of the upper edge of
the Neaer Side in May 1949. It showed en outward motion of .07 inches during
Juns of 154%9, but no outward movement since then.

D Pile

One set of Wye level data indicates an .04 inch upward motion of the center
of the Top during the last month. This is not confirmed by dial gauges and
it will be necessary to examine subsequent data to ascertain movement if any.
The Near Side diel gauge AB80H was installed in April 1949, Since that time
it shows en outward movement of .02". The Far Side gauge at top center of
Far Side shows an outward movement of ,06" in the last two months.

¥ Pile

Wye level data of .he center of the Top is guestioneble and is not confirmed

by geuvges MOSY and AOOV. ieasurements of bowing of Tube 46Tk taken in October
indicate a drop of 1/4" at the maximm elevetion since May 1949. This confirms
Wyc levsl measurements which show a similar l/h" decresse since 60% TO, was
reached at the end of Moy. Ames ABCH was installed et the center of tﬁe upper
edge of the Noer Side in May 1549 and since that time shows en inwerd motion of
.0k inch. Readings on mike bracket M25E at the top center of the Fer Side

show no net outward motion during the last month but readings ars srratic and
edditional data 1s necessary.

g Flle

Base reedings were tckez at E Pille prior to stertup. Motion data will be
included in subsequent reporis. X Pile umit moticn lnstrument description,
equations for motion, and base readings were entered in Notebook HW-2958-T.
Crephs Tollowing H Pile unit motion are being plotted.

File Votion Instruments

Plumb bob P-1 for B, D, & 7 Piles 1s being fabricated and will ®e installed
25 zhutdown time is availeble., Pieces to extend range of Brown unit motion
‘nstruments at D Pile are being fabricated and will be installed when shut-
dovn time is available. Dociment HW-14912 containing recommendations for DR

Pile unit motion instrument changes was issued.

“
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Carbon Dioxide Experiment - S. S. Jones

The carbon dioxide in the D Pile atmosphere was increased from 4O to 43% on
October 315t as the first step in a plenned increass (o 60%.

T AR
avey e

K .r"'"..':

The E Pile was sturted up with 100% CO,. At 100 M power jevel the central
grephite temperature vwas 54°¢. The graphite termperature at the B Pile when
5% aining SO MW was aboul 32°C. This emounts to en increase in the
graphite temperaturs alsvation sbove local vater of from T to 35°C.

Special Instruments £or Grephite Expansion Measurements ~ WM Eeussler-PA Johnson

The mercury level manometer was tried out in the nine tube mock up. Several
sefects were found. The ipstrusent has been returnsd for redesign of +he "heald”

which 15 inserted in the tube.

A new tepe and probes were obteined for measuring endwise expansion of the
graphite. Small modifications were made to the 16" end 32" curvaeture geges

so that they could be used in process tubes. They were recalibrated and are
reedy for use. ¢

Grechite Core Sapple - T- T- Backmn

'

:
i

During the shutdown of Octover 12, 1549 the distance in the "A" test hole of
the D Pile from the far aide of the shield to the far side of tube bearing
wiock 2282 was measured in accordance with P. T. 105-276-F. During the
shutdown of October 26, 1949 the core cutter wes inserted and a solid core
7/16" aia:; was cut end removed from tube beering bleck 2282,

Verticel Thimble Temperature

e - e 0 ETT T

A chromel-zlumel thermocourls was installed in Ko. 2% wertical thimdle of F
Pile according to P. T. 105-272-F during the shutdown of October 6, 1949.
Terperatures of this +thermccoupls, snd of thermocounis 12 § wers recordad

continuously, and later imposed onto the sexe greph.

The maximum temperature of both thermocouples wes reached approximately ten
Lours after the poison push stertup of October 7, 19%9, and were as follows:

#26 thimble - 296°C, #13 graphite - 285°C. After three days of steady operatiocn
at 275 M4 the two thermocouples steedied at the Tellowing approximate tempera-
tures: £26 - 270°C, #13 - 255°C. The thermocoupie was removed from #26 thimble,
end tne rod restored to normal operation during the shutdown of October 18, 1949,
Deteils are reported in "Finel Report Production Test 105-272-P".

The 100-F Meintenence Shop reworked & fcot sample section of wertical thimble
+c dercnstrate & methed of atiaching nermanent thermceouples +ts g thimbdle,

-

The sexple sppeared to bve satisfactory, and & full thimble with thermocouples
instalied ies pisnned for the future.
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H iile Dry Coerfficient Test < S. 5. Jones

Thrae 8 irch uranium slugs were guccessfully drilled and canned to obtain
thermocouple slugs for measuring changes in the temperature of the heavy
metal slugs in the center of a dry Banford pile cherged to 4ry critical. A
total of ten 4 inch urenium slugs were succegsfully drilled and cenned, These

were used to shield the thermocouple slug from the Wilkins heating effect.

Two of these special thermocouple slug assemblies were charged into the center
of tubes 247h-H and 2680-F sfter completicn of chorging o dry critical. This
esserbly was then used to measure the temperature coefficient of the metal in
the dry pile. Then by holding the metal temperature constant as measured by
these assemblies, it was possible to dotermine the graphite coefficient of the
dry pile. This wes found to be negative in agreement with other known gas
cooled graphite moderated uits. The details of the coefficiant effects will
be reported by U. M. Stegbler while the heet iransfer snalysis will be reported
ty M. W. Carbon.

Five days after cherging the two thermocouple slug assemblies were discharged
and collected in a metal storage box for possible future use. There is now on
hend the following special equipment for temperature measurement:

1. Two thermocouple slug assexmblies convaining
shesthed thermocouple wires.

2. One &' inch thermocouple slug.

3. Three L4 inch canned urenium slugs with 3/16" Dia. holes extending

axialiy through their center.

— - o e o v e - .
coooer constantan aluminum

2o
Aot

§

H Pile Heat Trensfer Analysis - M. W. Carbon

4 neet trarsfer analysis of data from the dry coefficient test has been reported
. EW-15009. Calculations of the graphite tecperature and heat transfer
cients ot tho H Pile were reported in En-15028,

Tete Experiment - J. B. Lanbert - W, H. Welch

=-5 was cherged into process Tube 1071 F on October £, 1949 and discharged on
October 18, 104G, Totel irredieticn time ab 275 1% was 10.6 days.

5-4 wes cherged into Tube 1071 F on Gctober 18.

5-2 is irrediating in Tube 0865-F. Special inlet erd outlet nozzles were in-
ctalled cn the third tube {1077-F} =esigzed for beta sxperiments. Nine siugs

conteining spring units have been received froz Schezectady. These are to be

iyredisted et pile temperature to determine the effect if eny of irradiation on
the properties of springs.
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PEYSICAL CHEMISTRY GROUP

#-Rev Diffraction Studies - D. H. Curtiss - E. P. Warekois

Graphite Core Sample

A solid core of graphite about 7/16 inches in diameter end 0,9 inchos long was
cut from tube block 2282-D over the A test hole by T. P. Heckman et al under
. T. 105-276-F, This tube block contained a metal tube since startup and had
en eccimuieted exposure of approximately 3300 MD/CT.

Y-ray measurements of th Co-spacihz were mede along the length of this sample
and on & sample mined from the bore of the same tube block with the following
results which are presented below and in graphical form.

Distance from ZX-ray Equivalent physical
vore (inches) Co-spacing (R) Expensicn (%) Expansion (%)

0 7.7 4.5 * 1.67

0.35 7.43 10.9 o 1.34

0.8 T.26 8.35 1.00

1.2% T.12 6,25 0.85

*#Surface cf tube block

The equivalent physical expansion was calculated from the relationship between
X-ray and physical expansion previously obteined from test hole and capsule
semples. About SX of the difference in expansion from the bore to the surface
could be ceused by the difference in effeclivo dameging flux at the two points. ,
The remainder must be attributed tc the texporaturs 3ifference at the two roints.

The graghite at the bore hes expanded in 3300 HD/CT en amownt eguivalsnt to
capsuls saxples after about %00 MD/CT aithough the fiux is about the seme.
The difference must be attributed to the terp rature difference between the
two locations, and illustrates the lmportance of higher temperatures in re-
ducing the rste of damage. Similerly the grephite at the surface of thse dlock
expanded in 3300 MD/CT =an emoumt eguivalemi to test nole semples after 1000 ¥0/CT.
The test hole camples are ezposed at a slightly lower flux snd at & much lower
temperature.,
A serple mined from 3L69-D with an exposure of sboul 1508 HD/CT ags e metal colurm
end 1830 ¥D/CT &s ex espty rosition (ges tube) gave & Co-spacing of 7.1k = .01
which is equivelent in damage to the greyhite from the surface of the tube block
(erd cof core saxmple’, elthough the nined semple received & large portion of 1its
expcsure et a relatively low temperature and high flux, The long exposurs os &
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ges tube, at temperatures of 200°C to 275°C, apparently results in considerable
ennealing, although more controlled exposures are necessary before quantitative
results can be obtained., An apparent contraction in the Co-spacing was detected
on this sumple of graphite, and was estimated as 0.65%. With a Co-spacing ex-
pansion of 6.1%, & net increasre in the volume of the wnit cell can be calculated
to be about 5%.

WSF Expansion

From & plot of per cent physical expansion vs. degree of particle orientation, e
value of 0.4% expension/1000 MD/CT in a transverse direction is predicted for
WSF grerhite. This 1s less than the experimentally determined values of 0.85%/
1600 MD/CT for KC snd 0.6%/1000 MD/CT for CSF graphite,

Thermal Armealing - H. H. Burton - H. A. Baskin

Final results for the thermal annealing of an Irradiated KC parallel-cut 2
of grephite are tebulated below. The specimen had received an exposure of
700 MD/CT at & paximm temperature of 150°C exd 1666 M!)/CT et 30°C. The ex-

periment was a "dry mm" to determine the minimum amount of time required for

nearly complete thermal annealing at 275°C & large group of somples with varied
exposures.

amnlae
ample

Per Cent tecovery

Tctel time Electrical Thermal
et 275°C Resistivity ~Conductivity Physicel X-roy
Hourg Ratio Ratio Expansion Exvansion
1 12,5 9.6 1.k _———-
17 1346 1340 iz.9 ——-- B
82 1463 110 13.7 am--
242 1465 1,1 . 1465 26

From e plot of the ebove date, 120 hours is sdoguato for a virtuslly complete
8

thermal apmeal et 275°C for samples with an exposure of 2366 MD/CT or les

Seven groups of samples with en exposure gredient from 2366 MD/CT to virgin
materisl have been selected and the initial walues of resistivity, thermal

conductivity, Co-specing, and length have teen determined. The semples will
be thermnlly anneelnd et 375" C for S deys, rameasured, and exposed For pericds

of one, *wo and three months in the ambient pile temperature B test-hole
facility a. F Pile. Recovery following the thermal treetzent and continued
expusure shculd then be attributablie to nuc. ear anrnealing. Present B test-
hcle temperatures of 332-33L°C allow a safety rargin -of 30°.
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Bty Process Tube Temperaturee - H. H. Burton

]
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On October 12, a thermocoupie rounted in a stendard graphite sample was placéd
in unccoled empty process tube 1582-D for temperature measurements. After 13

hours of operation the couple failed, but sufficient data was obtained to show
tha’ at 250 megawatts & maximum temperature of 286%C was reeched 11 hours after

fe-up and thet equilibrium at this power level might have been established at
eee=s, 235°C.

Oxidation

A rough determinetior wus mede of the effect of progreesive oxidation on the
electrical resistivity and thermal conductivity of CSF graphite. Three trans-
verse samples cut from the same bar were oxidized eariier to 5.55, 9.20, and
11.35% of total. Values for R and K are listed below. Virgin velues are
evereges for adjacent samples.

Thermal Conductivity

Per Cent Oxidized Electrical Resistivity (ohm:gxgl cal/deg cm sec
Virgin b0 x 10 c 0.278
2.55 14,2 X 1074 0.156
9.20 1%.12 X 1074 0.1957
11.35 19.20 X 1074 0.1176

Apparatus is being assembled to measure continually the resistivity of e sample
during oxidation.

Length Chenges During Thermel Annealing - Go P. Kerr

Interferometric measurements were completed on a transverse gsample of XC graphite
exposed 1215 I-‘ED/CT in a cooled test hole at about 25°C, Contraction on annealing
began at about 170°C; the fractional contragtion gradually increased from

8,5 % 10-0 per deg C et 200°C to 18.5 x 10-0 per deg C at 600°C. The total
contraction at 600°C was 4.95 x 10~3 which represents about 159 recovery in
expansion in agreement with Z-ray ennealing deta on the same sample teken

bafore end after ennesling. An expansion of 2.0 x 1075 was reported for
perallel cut KC on thermal anncaling o 600°C efter an exposure of 1215 MD/CT

4in a cooled test hole and 910 MD/CT in & capsule. Plots of the fractional
dimensional chenge / °C are widely different in character for these two semples;
Y-ray annealing date over the same termerature range are necessary to explain
the dimensionsl changes on annealinge

Thernel expansicn coefficients (_.,(.a.nd ? ) obtained from these rumns on exposed
vC grarh‘.‘}n ar w +~ £2

phite ere givon to fit the eguation L = 1o {3 + Lt + /‘-} t2) over the
terperature range 25°C to 630°Ce
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Az 18 3 %109 3
£ 5
Parallel KC 1.20 2.5 . e
Traneverse KC 5,14 2.0 : x
ﬁlues for 4 are epproximately in the same ratio as the particle orienta- “
Seswetor KO grephite. . o
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