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rrom:  Hneeens  Wallo 27
SUBJECT: € |, minadiom uéSu‘m.ne.mU Tusing a.
SITE ALTERNATE
NAME 1 éumm i ]l Tubing ComP"‘?i____ NAME :
CITY:;B_g_'_\_Aagﬁov~+ STATE: _ Pl&_
OWNER (5) —_

Past: Svlmn-\c.ﬁr- ” Ius"‘_j_CJ. Current:

Owner contacted [ yes %o; if yes, date contacted _
TYPE_OF_OPERATION
X Research % Development 1 Facility Type

O Production scale testing ‘F{ Manufacturing

00 Pilat Scale O University

O Bench Scale Process O Research Organization

O Theaoretical Studies O Government Spansured Facility

0O Sample & Analysis O OCther

H Cxperimantal

0 Production,
O Dispaosal/Storage

TYPE _OF _CONTRACT

O Prime C gther information (i.e., cost
O Subccntractcr . + fixed fee, unit price,
O Purchase Order ‘ time & material, etc)

Contract/Purchase Order #

' CONTRACTING PERIOD: Qq-«l}/ 1940% (met Las. P_,;mmj_q“_ qbgip...'..l ~$le

OWNERSHIP:

AEC/MED AEC/MED GavT . BOVT CGNTRACTUR CONTRACTOR
OWNED LEASED OWNED  LEASED OWNED LEASED
LANDS O ju] o . O X O
BUILDINGS - O O o O X ]
ERQUIPMENT 0 0 O O X O
ORE OR RAW MATL [O O O O O O
FINAL PRODUCT 0 a g O O
WASTE & RESIDLUE [X O O O O a

MED M;"gp”u?_\_t»[ Lﬁ_&_q_(_q,_:"oz{ Q\SM H@QJ ¢_3_w ,q_‘ﬂi__________
Jmm;.u__ig_-_qlq__.dzm.m?, ! oy ajopinvmy $heath: .cs_muké_u.mc_c-w&-'“&

d__%_uxmmm_ ________
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Control ' - D Health Physics Protection o

X AEC/MED managed cperatlansiﬂdikﬁ O Little ar Nene
X AEC/MED respansible for X AEC/MED respcnsibilityérc*lni)
accauntability MetF LaS i Contractnr responsibility

O AEC/MED averviewed operatians
O Contractor had total control
0 unknawn

MATERIALS HANDLED:

Type (an basis of records reviawed)

u| No Radioactive
jz Natural Radioactive from Feed Matmrials Producktion
’ Cre
0 Refined Sourcs Material
O Residue
0O Natural Radicactive Material from Nen—-Nuclear Activities
0 Man~-Made '
K Qther_ Y vaw;vm
CcmmentﬁpanmmhL wov K__Wits vvasivm Vevy Snll Seale - vecsvda
&LSA_.Ly_:.lLLa.{s._iﬁ.ﬂL_Lﬁ.!\.t_ua.LhL_ihugl.c.sa_:i_ |_Wing mady Coe trg M L)

Buantities (cn the basis of records raviewed)

e e et e e i
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O None O Producticon GQuantities
Small Amounts

Comment £ x c.!.;_._u "L_j&__g‘_\g_ Jpr\g__m_g_i_g%_@ + &¢ &y vf ”10.“"\, ﬂ+¢l +-M_c

.57' '!!z.i:._.L.A:.&_._._p aagonne
OTHER PERTINENT/FACTS:

. Facility was Licensed

[ During. AEC/MED-Related Operations e
0 For Similar Activities

[J For Other Activities

Comment

/

0 Commercial Production Involving Radigactive Material during AEC/MED
Operations

0 Facility was Decontaminated and Released

O Availability of Close Qut Records

{/ercne ‘ - 0 Some Q] Sufficient

0 Radicactive Status:
YES MAYEE PROBABLY NOT
. NOT
Contaminated ’ _2<
FPotential far
Exposura : .
laccessiblea) e A _ JBZ




QUANTITY OF RECORDS AVAILABLE:

K Very Little g Saome

PROBABILITY OF FINDING ADDITICNAL RECORDS:

O Sufficient

p( Low u| quszble g High

. RECOMMENDATIONS:

% Elimi nate
o Consider for Remed1al Actien
0 Cellect Nnre Data
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Summary of memo to J.C.5terns from the Methods and Materials
Section of the MEY LABR, Dated MNovember 7, 1944

This memo describes 9 areas of study defined by the Methods and
Material section that are important to the development of nuclear
power:

Fhases of special materials and their allovys
Fabrication

Corrosion

Heat Transfer and Fluid Flow

Special Physical Tests

In the first area, several Federal agencies and laboratories plus
Educational institutions are listed. All of these were addressed
in other FUSRAFP investigations.

Fabrication is the only area where names of contractors are
listed that have experiance or eguipment that could be used.

Extrusion work was done at Wolverine.

Extrusion presses used for tests were located at:
B and T Metals, Columbus,0H
Revere Brass and Copper, Detroit, MI
Aluminum Co. of America, New Kensington
Extruded Metals Company, Grand Rapids, M1

Hot Piercing equipment available to the MET LAE included:

Wolverine
Globe Steel Tubes, Milwaukee (probably)

Cold rolling facilities available included:

"Westinghouse, Bloomfield, NJ
Callite Tungsten Co., Union City, NJ
Natiomnal Bureau of Standards

Hot rolling was done at:

Josyln Manufacturing, Fort Wayne, IN
Copperweld, Glassport, PA (facility offered only not used)

Forging was done at:

DOW Chemical, Midland, MI
Westinghouse, Bloomfield

Drawbench squipment is available at:

Wolverine
Extruded Metals
Globe

ALCOA
Copperweld



Summaril Tube Company in Bridgeport, FA made same light walled
stainless steel. Midwest Mapufacturing Co., Galesburg, IL was
reported to have done deep drawing of sheets, Equipment +or
similar operations were reported available at DOW, Westinghouse,
and Bite B {(Chicaqgo). Swagging equipment was available at the
Bureau of Standards, Westinghouse, and the Chicago Armory. Tube
reducing could be dones at Tube Reducing Corp., Wallingtaon, NJ.

It is noted that this memo does not specifically indicate any
radiocactive materials were processed only "materials of
interest". The Memo also specifically indicates the capablility
is "available" at some of these sites not that they were used.

Mo sites are mentioned in the other areas of this memo.
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For your information, I ax summarising our experience in

' the use of conterless grinding squipment ez uraniums I also reoome
mend the purchang of a Cinoimnatl centerless grinder for the Site B

(S3ATHONY TVNOVIVN 3Hi LY 0300

Although I did not seg this
I do not

wheel used was scaewhat

accurnsy on wranium Wit wes rather slow
cause of wheel wear. Hardsr wheels
d4id not see to offer much advantage, was realised that it wonld
be very desirable to make tests with a mumber of different typea of
wheols to Sry to determine the most satisfactory. On Pebruary 28,

& visit was made to the Zephyr leundry Maghine Company whioh had
recently started mamuifacturing oenterless grinderze 7The

aansger
offered us the opportunity to make Sests with different types of
wheels at some time in the future. -

On February 29, soms 1® dlameter piecea 6" long were ground
at the Intermational Rejister Compeny again with an sesursoy of about
«001l": The sems impression was gainsd here that time spent on detare
mining the most suitable type of wheel would be well worthwhile. 2Ihe
machine design pecple suggested cylindriosl grinding of these short
Pleces as a mors practical msthod if they were out of round slthoush

& roughing out in & furret lathe and finishing in a centerless grinder
also semaed practioals

On March 3, a 6 foot rod ws streaightened on an Adramson
- straightensr and ground over its entire length with en egournoy of
— about ,002" at Ulobe Steel Tubess The wheel used here did not require

A

CLASSIFICATION CHANGED

0 NOT CLASSIF
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Ce Mo Cooper duly 28, 1543

frequent dressing nor did it fill upe Althaigh it was somewtat oocerae,
it seomed to give the best results of any we had tried. It was a car-
‘borundun wheel mmber 36ME. On May 18, some short pleces of rod 2 ea
in diometer were ground et Globe preliminary to oladding with ateels

On May 25, scme I foot tubes wers soourately ground at Globe to be olad
with alumimme For successful oladding, experisnce has shown that the
tube should not or be cut of round more than adout +002%,

6 foot tube was groumd and this longer length,
handling, was sucosasfully olad with aluminum,

is used,

required, a good method seems to
on a turret lathe, and then finish on a
oxperimental rods and tubes of the sort
experiments, the centerless grindsr has been vw
production of tubes or rods of leng pfiger than s few feet, such

a8 will probably be used in Pef exponerdtial and later piles, there
seens to be no other available method than centerless grinding since a
oylindrical grinder is not well suited for sush work on pleses longer
than about 3 feets Therefors, to make use of the equipment for rege
ular experimental parts, as well as to inveatigate thoroughly its
applieability to long pleces and to special items sush as thin walled

tubing, I believe we should purchese a grinder that could be instsiled
An the Bite B shoap. "

grinder, For short
poently for Abbott's
yusefule For ascurste

L
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oo Chipman
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to €. M. Cooper

DEPARTMENT

From John P. Howe
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inRe:  History of
In accordance with your request of last week, Satdrda&, I am
subpitting this write up of the background and some of the decisions in
the development of the coating program.

- Development and Presgsent Status

: The writer was made coordinator of the work in coatings-on
October 19, 1942, Up to this point all the work in coatings had been

done in Mr. Creutz's group and the writer's work had been connested entirely
with testing of them under radiation. Shortly after the 19th a list of the
various methods of interest was drawn up and ways and means of exploring
them looked into. The following three months was a period of exploration
and erpans¢on.' Many methods were examined and thrown out. The following
excerpt from a report to the Committee on Coatings shows the status of the

work as of January 15, 1943, at which time the numbg;_gﬁ_mgjhgﬂs still
under consideration wag a maximum. . lCLASS c;ncnmmxn
m. Cre‘b.tz ‘. ' . ._ mm 7
| Atbwt gy co lllon
A, Chicago .

1. Hot—dipping methods
2. Electroplating methods - ;
. a, Particular attention to pl
3. Cementation or diffusion methods
a, Solid phase
(1) Attention to Be, 8i, Zi
b. Vapor phase ‘
(1) Attention to Be, Zr
4. MWechanieal methods
' a. Drawing of composite tubes at the Summerill i
Tubing Co. and Wolverine Tube Co.
B. H. B. Wahlin, Unlver51ty of Wisconsin
1. Hot-dipping methods
a, Attention to licuid cooled systems
2. Exploratory electroplating methods
3. Casting methods

- apen-ab o w th.
dtcitiontlan Braneh

II. R. Hoxeng, Ames, Iowa |

@ . A. Chémical methods S ST
1. Oxidized coats : { :
a. . Produced by high temperatures ) Protection against Bi as
b. Electro deposition ) well as against water and
' air important

Thiz dmmentconulns into mation nffe
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Carburized coats
Sulfidized
Inhibitors
a. Organic for water cooled pile
b. Other inhibitors to render oxidized or sulfidized
coats self-renewing for water cooled piles
5. Electrolytic inhibition

III. du Pont Co., Cleveland, Ohio

A. Electroplating methods
1. Ni plate on which any other plate may be deposited
2. Ni plate followed by heat treatment to produce en alloy
coat on which other metals may he plated
3. Pb and Pb-5n plate-inhibited with S0,7
B. Hot-dip methods
1. Application of any metal or alloy of proposed melting
point :
2. Cemented or galvanic coats from molten salt bath
a. Possible metals - Ni - Cu- Tg - ilo and Pd

IV. Battelle, Columbus, Ohio

A, Electropleting
1. Exploratory f

B. Hot-dip methods L N
1. Exploratory

C. Vapor-phase cementation
1. Program under consideration

V. General Electric Co., Nela Park, Cleveland, Ohio

A. Evaporated coats of Al, Cu

B, Assistance in heat treating
1. High freqguency induction
2. Argon atmosphere furnaces

VI. Testing of Coats

A, Prelimiﬁary in all groups mentioned above
B. Semi-final as to corrosion in Howe's group
C. Hetention of radioactivity in Coryell's group

z
A}
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C. . Cooper - -3 - April 30, 1943

Comments:

. | . The work of Ereutz and ¥ahlin can be considered as exnloratory in._ in J
lnature i This is the investigation of systems which are little known as yet
and attention is towardtffotectlve coats for liquid systems.

Hoxeng's work is also of an exploratory character, the idea being
to find what chemical substances afford protective coats and what may be
done in the way of inhibiting the corrosion of the metal, in ways analogous
in intent to those -used on iron-steel.

The work at du Pont is directed almost exclusively toward production
of coats for the helium cocled pile and the work may be considered quite far
slong towards a solution in both the hot dip and the electroplating work. 1In
view of the shapes which will have to be coated, it seems that only the hot
dip work can ceantribute significantly.

The work at Battelle has scarcely started, but would be a duplication
of effort if allowed to proceed in the fields of electroplating and heot dip.
There hackground in vapor phase cementation, however, is unique.

The arrangements with the General Electric Co. at Nela Park, Cleveland,
have been completely informal, and “have mérely provided some a351stance on
minor points. There is no need for extending this connection at the moment.”

Since the above date. the program has narrowed down to the following:

1. Hot dipping - Grasselli

2. [Electroplating - du Pont Electrochemical

3. Mechanical - E, Creutz, Aluminum Co. of Amerlca, Battells,
Wiolverine, Joslen T

All during the period mentioned above, chief attention was devoted
towards developing a suitable coat for the helium cooled pile. Some of the
work hed to do with water systems but these were not pushed nearly so hard.
The most importent developments up to February lst towards a coat for the high
temperatures existing in the helium cooled pile were:-

1. Electroplating - Ni-Cu composite coats, heat trested
2, Hot dip - Cu~Sn alloys
3. Mechanical - Al jackets

At that point the hot dipped coat looked rather good inasmuch as it had withstood

. gshort time tests at fairly high temperatures. The heat treated Ni-Cu composite
coat also seemed quite durable but was difficult to apply. Creutz's work had
shown that there was considerable dmnger ©f alloying if aluminum was applied to-
uranium in such a fashion so as to establish a good thermal contact.

Erevelation hEits
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The writer first learned of the decision to coat metal for the pile
at Site X shortly before February lst. This, of course, presented a different
set of conditions for the coats 5 withstand and at this point the Cu-Sn
system applied by hot dipping looked rather good beczuse it was anticipated
that if it could stand a few hours at a high temperature, it surely could
withstand & long time at lower temperatures. Greenewalt and Jones came to
Chicago on February 2 and during their stay some time was devoted to discussing
the coatings. Greenewalt was familiar with the work in the Grasselli Labora-
tory from reports which came to Wilmington and it was his opinien that the
hot dipped coats were the best for the air case. At that time the Cu-Sn system
wes rated as number one, Zn dip was number two, and terne coat as number three,
Jones and the writer were asked to go to Cleveland and line up a development
program to bring the methods to & production point as soon as possible.
Apparently, the Grasselli Chemicals Department of the du Pont Company had been
given a verbal commitment for the job of coating 54,000 hot dogs by hot dipping
methods. When Jones and the writer reached Clevelend on February 4, 1943, a
tentative program had been drawn up by the hot dipping group for the afore-
mentioned development, However, during a conference on the 4th, the problem
of producing a coat to withstand air at 200°C was laid before the electro-
plating group located at the same laboratory. This was their first indication
that such conditions were desirable inasmuch as it was the writer's first
trip to Cleveland following the decision to coat the metal for X. It is well
to point out that as of this date the next most probable pile was to be heliunm
cooled. This fact influenced the choice of the coating considerably since it
was desirable to get experience with that type of coat which would have some
future application beyond X.

Following the conference on the 4th of February, the elasctroplating
group set about developing a coating method which might be expected to with-
stand air at 200°C, Their two candidates were the heat treated Ni-Cu composite
‘cozt and a Ni-Cu-Pb-Cu-Ni composite plate.

During the next month, a large number of specimens were coated in
Cleveland by both groups and subjected to tests in eir at 200°C. Within two
weeks it became apparent that the Cu-Sn coats were subject to severe pinhole
" failure. Thus the Zn system was resorted to. Several modifications of the
Zn dipping procedure had previously been tried and the addition of sluminum
to the melt found beneficial., Some small specimens coated by this method have
continued to show no failures up to the present time. However, larger specimens
behaved poorly. The electroplating methods showed up very well inasmuch as
immediate success was had with composite coats having a minimum of 5 mils of
lend. On the 8th of March 1943, Woodhouse stated in a conference that the
electroplates snowed up much better than the hot dip coats ané conseyuently
concentrated effort should be placed on the electroplating. It is unfortunate
that heat treating the Ni-Cu composite coat proved to be tricky.

During this tlme/”ome work had gone ‘an under the . supervision of Mr... Creuts
Eln the production of & coat by jacketing methods., Drawing methods had been
tried at Summerill Tibing Companyfand Wolverine Tube Company. No method of end
closure had been developed, however. At the time Battelle began to do work
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- C. M. Cooper

for the project, they were encouraged to try aluminum jacketing also.

At a conference on February 11 in Chiecago between Greenewalt, Doan, Chipman,
Russell, Grenell and Howe, Grenell displayed some specimens which had been
jacketed by drawing methods without satisfactory end closures. Because such
a coating had no real bond between the coating material and the base metal,
Greenewalt was rather against the method. In the period following perhaps
insuffieient work was done on this particular method of coating, not so much
because of the objection raised by Greenewalt but because of the desire to
push the hot dipping and electroplating as fast as possible. Nevertheless, as
troubles began to show up in these two methods it became apparent that the
jacketing method should be developed and apparently the decision to do so

was reached in Chicago approximately the same time as was in Wllmlngton. The
latter was because of the recommendations of Jones.

On the 18th of March, the writer was shown some pieces of metal which
had been jacketed with aluminum by drawing methods followed by a flame weld
for end closure. High temperature tests were urged and Battelle promptly
jacketed a representative number of specimens and placed them on test at 200°C
and at 550°. At the present time, some of these have shown over one month's
service at 200° with no failures except in the case of leaks, Out of the tests
at 550°C came the knowledge that the metal tended to give off hydrogen. This
has been explored further at Battelle and we know just wherein this outgassing
may be dangerous. .

In summary, it may be pointed out that the problem has resisted being
frozen at every point.: It has been proven important to keep as many ‘alternative
methods in progress as possible. Admittedly, at some point-in a program
alternative methods should be frozen out and the most profitable line of attack
chosen. However, in the problem with which we have to do, we are far from this
state. While we may be able to freeze on methods which will carry us through
the next two or three months, neglect of others is apt to find us lacking when
the immediate problem is passed and another one presents itself, For these
reaons the vwriter would like to see a fairly large number of coating methods
studied for some little time.

I Horcrn

JPii/e
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50BJECT Bxportu,ﬁ@&z& at Cutside Comcanies

This {s {ith referenoe to your mexorsnduam of April 28,
1943, piving o 1isg 11 eomp«n at wnieh various membirs of the
istallurgieal growp o 9dnducting eiperizentul work froam tise

hyg 4 d nite provedure to ba
followed 1o all ownes whore\{t is gonduct experimental

or other work at locations outs of tho Mstallurgiosl
lLatoratory, ia order that the secus ba Adequately taien
care of, and has requestod that tie p. of his office te ob-
tatnad bnfore any work of ¢his kind 15 acdtus artaken, The neces-
sary forms far transmittiszg requests Jor approvil/af work to be done in
outside plants are now availstle, and I hsve di with you,

It ia, of aourse, too lats %o abtia tior approval on sush
waork ag haz already bean domw &t tle companled” indlested in your liss.
Howerar, a8 regards future work, I would like to request that aus of
the t*xo follewing altarmtiu bo adaptad by your groups

le Suspsnd all ectivitiss at the companies listad in
your macoracdum until you ssn prepare the forms requested
by the Ares Inglneer and ascuro his approwal oxn ecch
company.

2, If tio aature af the work in hand at azy of $he
conpanies indicated 1s too urgsnt to bs held up pending
obtaining tho approval of the Ares Englneer in the manner
indigated alove, 1t would bo desirabls to write a murorandum
for Nr. Compton's sigoature to ¥ajor Feterson stating the
spesial oircusstances and requeating interim appraml while
the naqessary roquest forms ars being prossoutad,



“Hidwest Hfge Coe
“Galeadurg, Illinols

' Globe Steel Tubes
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“naothorieed parson i pru hibited by Gw, _ ,
The following is & list of commeroial firms with whow Mre Cretts =~ - .
ond I lave had dealingse Also I mm listing the nemas of the parscmnel =~
with whon we have had ocontaots and the type of work which has been.donses

The nammes of the p.ﬂoml for whom olesrance hns been requested are

marind with an asterisk. ¥e would welo-me furthor discussion as &0 the
advisability of requesting clearance on the othars,
g_m Personmel sork beinr- dome

Ctto Klopssh, Gan, Mansgar
Jo Rodgers®, Chief Mot
Jo Selummre, Asst. Mst,

Rme B. Pratt Go.
Joliest, lllinois

Frank E. Clark, Pres.
Ae Jo Blassare, Vioe Pres.

Joslyn Xfge Co. Ae Jo Blossere, Vice Pres.
Chisazs and Fort Fayne B. Y cnlarse, Metallurgist

Cold drawing and ex-
trusion of tuballoy

and alumimme Jaoketing
¥aohining metal slugs

Bot rolling and ocld
straightening of tubmlloy

Le Frye, Gens lNgr. Fort Yayne

Be 8¢ Mattles, Mansger

Ho o Thrig, Dire of Hose
Miwaukes, Wisconsin Eoftwmn, Metallurgist

¥ O.Inry'
Be Jo Flatochere

" Johm Re Willarde

Adumimm Coe of Amar.
Bew Eenaington, Fae

B and T Netals Co. Mire Bonnells
Columbus, Ohieo Harvin Swxdthe
Surmerill Tubing Coe Jask Dods
Bridgepors, Pae

International Regintor Mre Baverline
Chlosgo Mre Gellagher

Johnson, Hgre
Chi cazo Fat Nowburn, Shwp Foremsn
Dow Chemisal Coe
Midland, Miahigan

" Yime Loose, Hotallurgist

/e
eo G. H. Cooper, Budinr Mls

Mathods for Al Jmeleting

Cold drawing and oold
streightening

Alwaimm tubing,
oorroeion, md jaoketing
of tuballoy

Extrusion of tuballoy
and of alumimmm

Cold drawing of tuballoy
Alumimsm shesthing

Centorless grinding of
tuballoy

Centarleas ;rinding

Welding tubslloy

John Chijpman



