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There nere nd cases of wrmusual blistering of slugs being followed under Produc-
tion Testay Two normal production tubes wers borescoped following trouble
with dischatge, In Tube 3168-D a distorted slug became stuck in tha region

of shorp curvature near the inmer end of the rear gun barrel; this is the
first tine this phonomenon has nccurred,

xanination of irradiated slugm of rolled metal after normal exposure indicates
that rolled matorial has no particular advantages over extruded material from
the standpoint of blistering. Hovever, no extensively blisterod pleces vere
found in either thes rollod slugs or the extruded control alugs, Nemaining
tubea of rolled netal n:o'e boing held for more oxtended exposure,

Inspection of,a large murber of Van Utone flanges in the D and F Piles has
confirned that ths inlet flangos are in generally good condition but that the
rear Van Stone flanges of tubes in the 0,140~inch orifice some of both piles

“ wore badly corr&oed and generally contained deep pits that extendod about half-
vay through the flange,

@ho Van Stone test units are to be installsy unsidelded in the risor room at
the reas® of the D Plle, since the shielding required in thn X Sample Moo
oxcecded the allowable floor loading,

Recent exporimental dbservations indicato that solid alumium dwsy slugs may
bo used in place of porforated tubuler alugs in proceas tubas anywhere in the
pile without oncountering erosion by chattering,

e — VL1 By

. 1
DISTRIBUTION OF THIS DOCUMENT 1S UNLIMITED 3

gy
h 5 3



© o 'l e @
— . " HEW-7LT8
o 2= 7-25-47.
Detadls . ®
Belov are the results of expésed slug cxaminations during the monthy,
5 : |
® Pover, Expeure Dliotersd Sorza Faten (mllgofho,d
274D Corr, s, 32 6o 2 U o 0,04 0,08
3569-D Four Inehh 37 31 L 2 0 0 0.06 0,07,
Peg, ilatal 5 13 1 0 S ———
24,75-F ©Press, Drop 25 1 4 28 © 0 —— geta
2375=-F Press, Brop 25 3196 3 29 (o] 0 e ceen t,
2575-F Press, DTOP 25 196 & 28 (o] 0 ® K- sBme
2161-D "yR" 25 352 2 28 2 0 o aeen
a7
2172 ? %5 2, 110 2 ocen  esse
475 .
g’% e B g ") 2 a7 0 ?O eeme oo ¥
22;21 o "ne 26 p 7L} 2 43 0 0 @ sewa ocoon .

@ .

®
In the above table "UR® refers to bonded slugs which were jmeviously unbonded
and which rre believed to consis$ of rolled metaly "R™ rofera to alucs of rolied
virgin meta2; and "N refers to slugs of extruded virgin motal {rom billets
vwhich wers companion billets to those used for "V alugs,

Anspection of Van Stone Flanses
A tabular sumary of Van Stone flgpge ingpoctions during Jung, is civen Yeloms
@ Oriftce © :
Tube # Jona_,. Esfa Deoth General Conditfon
@®

3157-D Front ,200 Shal loxf Very little corrosion

Rear Shallow Lod, degree of proferential corrosion
3159-D Front 200 Shallow Very little corroaion

Rear © 15 mlls iod, amount of corrosicn on lower half
3156-D Fron% ,175 Shallow Very 1ittle corrosion .
3154=D Front ,L17% Shallow Very little corrosion
2596«D Fromt 140 Shallow Some corrosion and small pits

Rear 35 oils Dad eorr, on most of {lamce, one very lisge pit
2494-D Front 4175 sdnor corr, and pits

Foar Lad corr, somo doep pita
1874-D ReaP 240 Shallom Somo corr, and shallow p2ts on flance
3074~D Rear 240 Shallon Shallow pits on Lotton of flance
3855<D Rear 175 xod, amount of corrosion '
3861-D Foar 175 Seop llunarous pits at bottom of flance
3888-D Ronr G175 Preferential correg all around flang®

35000 Roar 140 30 nlls Lxtromely bad corre )
2052-D Raar @140 Shallow Soe preferontisl corre small pits at bottom
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, ' Orifice
Tubed a0 .., Eal. 28k o  Costesal. Condition
2001«D Rens L175 Shallen Somo preferenglal corre Al around flange
3061-D Frout 4175 $light pitting on flange
3496-D Front ,140 Slight pitting at botton of flange
4561aF Front 40 Fair shape, scoDe corrosion
Rear o140 33 nf1s jumercus deep pits, entire flance attacked
LCCEWP Front G140 %air chapeg some small pits
Rear o140 a5 ndls Sons ury deep pitay other corps nmoderate
4679eF Front (140 A few moderate pits
Reapr o140 Ko extremsly deep pits but pedly eorroded
3586~F Front o340 Fair shape, some small pits
Dear G140 33 nlls Several large deep pits
2392eF Front G140 foi> shape, somo small pits at botton of flangs
fsar G140 2% ol1g Som® pits, moderate amount of corrosien

4355«F Fron% 1.0 Sona erential corrg ¢ne fairly deep :
Resr. 1140 23 ai1e®  Damy orroded > oo d B

Photographs of the rear Van Stone {langes of six tubes In ths F Pile were taken

during the shutedom? of Juns 25 and 8f one tube in the D Plle 6n Jung 17, Theee

* {ubes wers lhmbors 3157-D, A3I55<F, A392-F, 4561-F, L5868y 4G58-Fy and L579<Fe
A report including these photographs ia to be prepared,

4 micrometes depth gage mas devised and found useful for measuwting depth of plitg
in some Ven Stone flanges where the pits were suitably located, Tube 4504-F

had pits 20 to 25 cils deeper than the exposed surface, and Tube 4568-F had pits
20 mls deeper than the exposed surface. The cladding was msasured as 4 mils
thick on these tubes, so the pitting on the rear Wan Stone flanges of Tubes .586-F
and ,665eF 19 reposted to be at Yqast 30 and 25 mils deep, respectiwely,

Jan Stone Flance Test Unita ®

®
Tt wis found that the shieiding required for the test appatatus to be Installsd
in the 105-D "X" sample room mould be aso Noavy that it would exceed allowable

floor loading, Thereforey 1% was decided to place the hot f2ow laboratary In
the riscr roon at 105aD,

The change to the $iser roon has several advantages, 3t uilY %e a much safer
Installation, since the entire undt will be contained behind the dfncharpu-ares
shielding, It will be o loss expensive procedurs, gince shielding will be elims
inated. It should be g more trouble~free ingtallation, since all effluent will
be discharged into the cushion chamber and thence into tho retontion basing

this will eliminate any possibility of gas=-surges back throuch the severs,
Finally, 4% vill more closely duplicate rear~face conditions than the first

proposaly oince the local leve} of radiation around the Van Stone flange wil}
be quito highe




Rischarre of Stuck Slucs o Problem Asgipmment No, 7-P

A settion of procesd tublng was placed in a gun barrel and one of the %ew "300 Area
Typo® lead slups was mushroomed -in it at a force of 8500 pounds, I was found
possible to push cut the slug with a force of 2500 pounds, The tube in ¢this

test did fiot jam in the punbarrel, and could be moved frecly Ly hand after the

slug had mushroomed, A cimilay test is plannoed with the process tube sgzounded
by graphites . e

Doslgn vag started on an "expandin® mandrel® £8r supporting a procass tibe, This
dovice wi]l be usgful in festing the tensils strength of a tube, in testing vaylous
goposula {o¥ supporting she ®nrge end of a process tubog and if cuccegsful can

developed into equipnont to be turned over to the "P" Departmemt fop supporting
process tubes mhere high pushing forces are roquired,

%490 groups of tests wers run cn the new "300 Area Type® lead dummy sluge deing
Sabricated by the "P" Department and a report iscued stating that the slugs ape
agceptable, 4 test précedure for uso in the 300 area %10 drawn Upe

Swalterine - Production Teot 305-09-p g ®

51 ¢ubos vhich had beon thorpod with 5d¥id alumimm dumies at startup &n 394%,
and operated with 0,140-inch orifices, were changed %o darges orifiteo on
February 26, 1947,® These tublds were discharped on June 25 ahd were boreacopod
from both the charge amd diccharge elevators, liono of the tubes shoned any
indication of chattering, Tho tubes inaspected, togother with the arifice vhiech
had Lecn used since February 26, are as followsy 4355-F, 4392¢F (0.175«inch

criii;icjegy 45C-Fy, 4586«F (0o200-inch orifice )y and 4ECEeFy LET9eF (0,240«dnch
orifics), )

" , . .

®
Tube 4392=F%ras borescoped on Juno 25 to determine tho ®ocatfon and oxtert 8f
&anapge done by the ploce which was found stuck in it during discharge. The
upstrean end of tha stuck slug was 19 foet 8 inchos fron the upstrean Van Stone
flance, The tube was badly scratched from the point of contact to the dowmstream
end, Tube 3188-D, vhich apparently stuck temporarily after tnolve slugs of
tepulnr netal wore charged, was borescoped from the reur to dotermine if the
causte of sticking could be found, At a point eight feet fron the rear flange .
vide streaks and esrutches started ond contimmued toward the roar, This scratche ©®
ing Vecane viorse, and between six ani seven feet fronm the rears gell marks
estimnted to be 250 tha thickness of tho tube and 1/4-inch wido were found,

This gnlling docreased until anly ligcht ocratches were vialblo for tho last
five feets )

0n June 11, the liog 8 liorlzontal Rod thimblo at 100¢F wrans Yoreceoped %0 detcrine
Yov much damage hod boon done by the sticking rode The lifck plate was bedly
galled over ita entire length, 7The galled portion was about 1/4einch or more

in vidth and approxinatoly )}/S-inch in depth, Tho firot graphite block on the
track appeared to be slightly higher than the second graphite blocke Thia would

agrravato tho above condition, Tho remaining portion of the phinmblo vhich mas
exaninody about 16 footy looked alright,
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Tubes 407%+D and F wore teaversed on June 3nd and 25thy respoetively, ¢ Moasuse
vertical dowinge The maximm differences in elevation found werd 47 and 44 ®
sixteanths inches, rospectively, o :

[
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Suzpaze

Jacking tests on cefitral tubes In the P P2l Indleate a rato of reduction of
tlearance botuween the gunbarrels and the graphite of only zéro %a O,leinch
efter almost ono year of opemation, This low rate &L emxiwise expansien of
pile praphite could be explained by slippage betveen fraphite layerg in the
central zona of the pile,

Physical Snspectlon of the pile and readings fron phusb bobds both indieate

outward ootion of the top front corner of the far gide ehiedd, Additionsld
instrunentatlion 1s boing Installed, ¢ .

Detalle ®
The cun barrel sumeclearances mnd overall lsngths of Tubes 2373eD,y 2474+D,,

2E74-D and 307/»D stere moasurod during Juneq These nmoasuroments gB ¢
to tne provious sois of moasurefents are given Bolow in 32nda of an inche

®

Reductfon in i‘u‘gﬂ e 0 ° ¢ °,
Tube Longth oot AR LY. B T 0 a "
doa ¥ 347 32 3 2 &
o Barsed TV 196 16 29 B B
| | g
g Clearance T, 1947 15 12 B o
Swa 1947 3 17 1

The rate of reductlon of oun barrel sme-clearance of theso centrnl €ubes ig
lowor than that proviously reported for fringe tubes, This could be e
Yy sllppace betneen craphite layers in the centrad zone of the pile,

™ comnoctfion with tabe replacenert the wall thickness of severnl spare o
barrels war measurodes 7The inside of ooms gun barrels was found to be as much
as 0,050 inches eccontric from tho outoidee This would cause binding vhen o
new tubo is insertod through the pun barrol into the graphite because there
40 a noninal ¢learance of only 0,015 inches botween tube and gun barrel and
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tetween tube end praphite,

Mhtnard movemsnt of the top {ront eorners of the far sicde shield is Indieated
hy plumb bolLs at Loth U and § piless The appoarance of the necoprene ceal and
general alipnment support the conclusion that the dowel pins betveon the top
and far side have shcared from the front cornmer back boyond the middle of the
shield, Under these conditions tho top front corner of the far side would be
held in placo by the sigldity of the shield alonog “icromoter btrackets aré
being installed at %oth D anl F Piles %o check the novemer® indicated by the

plunb bobs, ®
TADIATECN STUDIES - 8, C, Chatten and 3, SsJones
. S -

®

Design and development work comnected with tho underwater laboratory ia proceeds
ing on the conbination tensilo and bend testing :achiney the hardness testing
nachizne, and the machine for quantitative neasuremont of slug tlistering, The
hardnese testing inchine is expected 4o be rendy fop uoe in September, 1947,
Dosign of facilities fo? opening irradiated roceptacle sltrs is progres

aing
nith effort dirocted toward having the facility geady for operation ty October ¥,
1947,

The terperatures of the thermo®ouple slurs have® remained cubgtantlally constant,,
though thore has boan & slicht uprard drift during tlo lact fou rmontha unoxe

plainable by vorlatlan In inloh vategy temperuture or chanco In qverage tubg
activity, @®

Setadla ®
® Uindermater Tabombot

[ ]
The cobinatdon Tonsile and Dend testing machine 1s being designed o doformatien
of Uraniun after exposure in pillesy Design and fabrication of stress &nd strain
neaguredent ejuipmont has been roquested from the Genernl Engineering and Congult=
ing leboratory in Schenectady, C, L, lacy reported on his return {rom a visit
to Schenectady that Kushni was vorking on tho deaign phases of tlis problea and
we gould expegh a rroposal during the first week in July, 1947. ZIngineering
work on this machino will continus hero when Schenectady design is received
and approveds ileanmhiles orders are being placed for fabrieation and procures
nont of conponert parts of this iachine which will not be altered by dosign
furndsred by the Gereral Trginecring and Consulting laborgtory,

4 tontadi¥e ~hipping date of August 13 1947 has been set by.the ‘ilson iechanfcal
instruzert Laupany for a Universal Testing Unit (Rockwell llardnosa), Tids
nachine 15 being purchased for adaptation to undermuter hardness determinations
on irrediated wanium, CInglneering design on tlis adaptation is proceeding here
fron dravings of tho U, T, U, furnished by the .ilson Company. LEwery effort

i3 teing made to have the installatlon set wp and ready for operation upoR

the arrival of the Hardness Nachine in August,

ahe Instrument Dovelopnont Croup 12 worldng on tho dosicn of a maehino €0 repsoe
Cuce the gupface contour of Iriaciated ureniun s3ugse @ %allo 4op apparatus
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olmuiating the attiom of the recerding dovide of this propssed rmchine hes beem
doveloped, 7This apparatus seens to havo considersble merit and €5 be adaptable
to undorviater uso, A scall Atlas Dench lethe has been ordered, ihen the lathe
18 received, a recording ncchardsn using the principles nontioned abom will bte
incorporated and the asoombly fitted for undervater operation, The equipnent
a3 contemplated will repyoduce contowr to within & ,005%,

4 pregram of production tests for undervater hot Jabamtory investigations of
properties of irradiated materials is being doveloped togother with the iobe
edlurgical and Rescarch croups, It 13 folt that tho undemmter lLaboratory

facilities as mentionod above should be considered as a research tacd naking ¢
it poasible t8 produce quantitative data on the physical propertiel of irradiated
natorlals at high lovels of activity, idth this in mind, 4t 4a obvicus that She

work of tho urdervater hot laborntory must be closely coordinatod with tho axiste

ing prograns of "cold" metallurpical work,

£ag Ooongr sr Iieceptacla Slueag ® ®

Enginesring Design 13 boing directed towards having a can opener ready for
eﬁ:mtion by Cctober 1, 1947, This apparatus will canalst of gaverhl lend ecaske
the largest weighing apyroximately 3500 pounds, desicned for rencte removnl of
drradiated samples fron g receptacle slug. At this time, it i3 planned ta lo€ate

the apraratus in tho vicinity of the 105-F transfer aren existing Ry I, tracka

to make use of the hoavy holoting facilities thore, This job 1a not Lelng .
deaigned for undervato» cperation since certaln samplos mmsp be koph dry,

>

Driefly 4he operntion as nlanned consists of tranafersing tho receptacle shyg

fron hasin to cutting cask, clinching the receptacls alug inside thd cutting

caske Tovolving tho slug, and cutting off the cap by use of a rolling pipe ’
cutting tool, 7The cap would be rotrieved ifhto a third cask and the sample

isto a fourth, The original transfer cask would be used to retwrn ths expiy
receptacle clug wndoruater, ®

@

S 7 ¢ _(Production Test lo, 10580«

The orifice on T'be 2679eF, containing tho socond thermosouplo alug e3sently,,
vas ehanged from 0,175-inch to 0,240-dnch on June & in order to 4mvestipate
the ¥oriation in slug axial %cmperature resulting fron purging cf the tuboe
Tube 1367 still has @ Qy175einch orifice,

The elug axlal temperatures under equilibrium comditlons are ghown a Table ¥
Tl raticof slug tomperature elewvation o:uva local mater temperature to vuatep
temperature rise has in general shovm a slight increase (less than 107) in
nagnitude during the last thyee months, in 1ddition to ehanges resulting from
orifice changes, This may be caused by small changes in (a) thermal conductivity
~f the irradiated uraniums (b) calibration cf the thermocouple, ar (c) activity
Jistribution along tho tube as a result of rod movement, The &ncrease in apparen%
reslstance is sonmevhat greater than appears by conmpardson mth provicusly

reported data because of @ ongll change in the method for estinating the local
vate? temperaturc, . *
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®
L]
Tube Yo, 1367 %M 1367 2™
Date Juthe 10 June 24
® ‘
8 1
Espomre (N8B 21 98 , B
Tos% ation - weeka a.7 9.3 22,7 1.8
Slug Axtal Temp, %G, 118 115 .
Inlet ‘«ater Tomp, °C, Y. 16,0
IDCG. vatop Temp. °C. @
{rom adjacent tuboeg J2 279 3348 el
fyon toat tubes ® 30645 32, 383 .o
.a}uc Toap, above loea} ;.nte!'hs) ® &
based on &), tubes “ €549 67,2 89,2 8648
basod on ®est tube . ’ &5 a3 8Le7 4
Lotal 1ater Toupe above 3rles Vates (at,)
based on adj, tubes 17,6 1344 17.8 1le4
Yaged on test tube 2240+ 17,5 2.3 17,0
Ratict (at/et,) o8
’4), tuios LS8 6,50 2.0 €edd
€os® tube 370 LTA 3,00 4ed8
W\ 5 (]

O

Data ch vate® ratos throuch flou latoratory tabes Yoaded in g manne® similap So
Tubes 1367ef and 2679-F (containing thormocouplo slugs) wore roported last morth,

An dnalysis of the orfginal data indicates that the presoure drop {roa the header

®o the inlot nozzle is proportional to«tho square of tho flow rates vhen the Clom: ¢
48 oxpressed ad gep.n, and the pressure drop is in lbe,/sq. in, thds proportionality
constant 13 0,373, 0,735, 1.21, ard 2,78 for orifices of dianeter 0240, 04200,
0s1759 and 0,240 inches, respectively, Llecause of tho resistan®e of tho nigtadil,
cone ocroon, and enpty orifice holder, the above‘’wvnlues should be sonevhat greater
than tho theorotical proportionality constant for tho orifico alono, These thoorete
deal volucs,as civen in Document 742092, oods to Squires, July 169 19454 are

03159 04700, 1e23p and 341)y for the same respective ariz‘ice diaetors, The

o sots of mmbers aro in reasonablo acreodont but tho roason for the definite
divergenco a8 a function of orifice size is ao% knowmng

Tho prossure recovery fron Fanellit sonnectfon €4 inlot nogzle is GeX'y 5.0%e and
S5¢J & the prossuro drop Sron heade® to inlo% nozzlo, or 540 5e57:9 a8 5.5.'3.
of the pregsure drop fron hoader to Panellit connegtion, for trlo 09240, 0,2004
und 0,175-inch ordficung respectivoly, Corresponding values for o C,L40-inch
09T2fico zone aro erraticy and tary $ron 2660 tp 4.00 of tho prossure drope

o
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The procoure drop from inlet to esdt nozede is proportlonal o the 1.U poier
5 the £low rato; uhon the flow Jo expresced us .Dn.0. and thie n~reasure drop

in o in lbo/or. Sn., thin proportionality constnant ¢ivided empiricelly by G,082

“9 L.C7 far a stvmdard champe, 0,7 for tha loading: usod in Tuva L3C7=F, wl

2050 For the lowiiry usad in Tubs 287)-F, Correspondine volues predietod

Croit Tacwaent 7-70M2 are 1,07, 0,7C, and 0,84, respectlvely, In predictiig

Lhe proportisnulity constant for t.\c loading - Tube 267-F, it wag estimted

tint cach 230lid ulus Lwerted in the 33d1e Al a colirm of ;~~-fs:"tau slurs

had o c ~easure effect nlout opdwvalert o use »f Lhroc acdéitional solid alygs

ar the end of a solid eslumng thds was aprarently too congsrervative an approxdiett -
tor tio redicted pregsure drop 18 ~reuter thon the oboservod presgure drop owern
Lhought the effect of the capillary tube which carries tle thernocouple m'\rm Ay
Lhe offcet of any S4ln -hieh might be present had been nerlected.

o
tanl 4 e ‘\fﬂ [ caduct s

Nienty-one stocl clx.ca uere cwmed cueces 1y and shdpned Lo 105=F, Theee
seta of ~luminus tules contalidng conper mro were asseabilod for teacuriny
noutren flux vicdaticon in Lhe autor porforute gection of the =ubdg;, Theso
1M s are o Lo clureed into Tubes 3173~F and 3101-F ou Judy 2nd,

iy Gororation dn ‘Lo Drashite: [[2‘93190 Mt.g 203-104-P)

Piping connectiont iave beon noade for connoctinc the speaindl pigtndd presoure
tmrs to iielaou [igous in .,ne control roan,. Thic gpedial pigtall 45 o bo installod
on Tulte 300E-F on July 2 < Y

CAzcellancougs

(W8

The results of caleulatisna on pregssure drop in pdle cross-~headers hnve bhen
Teported in Docment Hi.-?15,;, Loudglard Jonoce 8- dlsan, July 2 1947,
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