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MEMORANDUM 

TO: FILE 22-- _____ 

FROM: 

TYPE OF OPERATION _____-------_---- 
x Research & Development 0 Facility Type 

0 Production scale testing 
0 Pilot Scale 
0 Bench Scale Process 
0 Theoretical Studies 
0 s ample SC Analysis 

q ~ro%%i:;“t”’ 
0 Di reposal /Storage 

0 Research Organization 
a Government Sponsored Facility 
q Other __I-----___--__---~~ 

TYPE OF CONTRACT ---------------- 

q Prime 0 Other information (i.e., cost 
0 Subcontract& + fixed fee, unit price, _. 
0 Purchase Order time & material, etc:) 

., 
:, ., ~,---------------------------- 

Contract/Purchase Order # 
---------------------------- 

---_---------------------------- 

OWNERSHIP: 

CIECfNED CIECfMED GOUT GOUT 
OWNED LEASED !WS ---z-s LEA=ED ----- ------ 

LANDS 
: : 

13 
BUILDINGS 

: 

q .i,,, 

EQUIPMENT a : 
+"', ,:,; s 

ORE OR RAW MATL 0’ cl 
FINAL PRODUCT .e3t : 
WdsTE & RESIDUE pd rJ .: 

D 

CONTi?ACTDR CUNTRPCTOR 
OWNED ___-----_- LEASZS 



..< . i 
. - 

fiEC/MED INVOL’J=%XLCLZIE 

Control q Health Physics Protection , 
$ CIECfMED managed operations m‘t# G Littl’e or None 
R AECfF1ED responsible for 

accountability Fisk L&S 
gfAEC/MED reeponsibility(plr+ L*i) 

’ 0 AECfMED overviewed operations 
G Contractoi 'responsibility ' 

0 Contractor had total control 
0 unknown 

MALEm.LSAANDLED~ 
. 

Iy~e_ (on basis of records reviewed) 

~1 No Radioactive 

9. 
Natural Radioactive from Feed Materials Production 

0 Ore 
0 Refined Source Material 
0 Residue 

0 Natural Radioactive Material from Non-Nuclear Activities 
0 Man-Made 

Quantities (on the basis of iecords reviewed) 
", 

0 None •l Production Quantities 
Small Amounts 

c Facility was Licensed 

c] During.AEC/MED-Related Operations I" 
m Far Similar ktivities 
0 For Other Activities 
Comment ---------------------------------------------------------------- 

0 Commercial Production Involving Radioactive Material during AECAIED 
Operations 

0 Facility was Decontaminated and Released 

q Availability of Close Out Records ,., 

t 
None 0 Same 0 Sufficient 

Cl Radioactive Status: 
YES PlAYBE PROBABLY NOT, 

NOT 
Contaminated 

Potential for --- --- 
--- x 

Exposure 
(accessible) ___ 1-- --- x --- 



. .,,~. , 
‘. . ‘... 
. . 1 

QUAPJTITY OF RECORDS &JAILAfiLE: --__---____---~_-__-~~~~~~~~~ 

‘PQ Very Little * Some q Sufficient 

PROBABILITY OF FINDING ADDITIONAL RECORDS: -_------_--------__---------------------- 

LOW q Po,+ki.bi k q High 

RECOMMENDATIONS: 

El i mi nate 
q Consider id* ‘qemedial Action 
[3 Collect More Data I” 

041avn * I uuAr.;h#.4.3. 
REFERENCES: 
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Summary of memo to J.C.Sterns from the Methods and Materials 
Section of the MET LAB, Dated November 7, 1944 

This memo describes 5 areas of study defined by the Methods and 
Material section that are important to the development of nuclear 
p0W3- : 

Phases of special materials and their alloys 
Fabrication 
Corrosion 
Heat Transfer and Fluid Flow 
Special Physical Tezts 

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

Fabrication is the only a,rea where names of contractors are 
listed that have experiance or equipment that could be used. 

Extrusion work wacj done at Wolverine. 
Extrusion presses used for tests were located at: 

N and T Metals, Columbus,OH 
Revere Brass and Copper, Detroit, M I 
Aluminum Co. of America, New Kensington 
Extruded Metals Company, Grand Rapids, M I 

Hot Piercing equipment available to the MET.LAH included: 

kJolverine 
Globe Steel Tubes, Milwaukeelprobably) 

Cold rolling facilities available included: 

Westinghouse, Bloomfield, NJ 
.Callite Tungsten Co., Unioti,City, NJ 
National Bureau of Standards 

tiwt rolling was done at: 

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

Forging war, done at: 

DOW Chemical, Midland, M I 
Westinyhouse, Bloomfield 

Drawbench equipment is available at: 

Wolverine 
Extruded Metal 5 
Globe 
ALCnR 
Copperweld 



Summeri 1 Tube Company in Hridgeport, F’A made some light wall ed 
stainle55 steel. Midwest Manufacturing Co. , Gal esburg , IL was 
reported to have done deep drawing of sheets. Equipment fnr 
similar operations were reported available at DOW, Westinghouse, 
and Site I3 (Chicago). Swagging equipment was available at the 
Hurea~.~ of Standards, Westinghouse, and the Chicago Armory. Tube 
reducing could be done at Tube Reducing Corp., Wallington, NJ. 

It is noted that this memo does not specifically indicate any 
radioactive material5 were proceswd only “material 5 of 
interest”. The Memo alro specifically indicates the capablility 
is “available” at some of these sites not that they were used. 

No sites are mentioned in the other areas of this memo. 
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D E P A R T L IL N T  

D E P A R T IIm d T  

C P  
c o n ta in lng ,_o,  fig u r e s  

r G f% p y N o ..J-ofxziies, Ser ies. .&,  
o A T E  Apr i l  3 0 , 1 9 4 3  

& A d ? ; 1 4 3  

In  a c c o r d a n c e  wi th your  r e q u e s t o f last w e e k , S a G d a y , I a m  
s u b m i ttin g  th is  wr i te u p  o f th e  b a c k g r o u n d  a n d  s o m e  o f th e  dec is ions  in  
th e  d e v e l o p m e n t o f th e  c o a tin g  p r o g r a m . 

D e v e l o u m e n t a n d  P resent  S ta tus  

!Che  wri ter  w a s  m a d e  coord ina to r  o f th e  work  in  c o a tin g s - o n  
O c to b e r  1 9 , 1 9 4 2 . U p  to  th is  p o i n t a l l  th e  work  in  c o a tin g s  h a d  b e e n  
d o n e  in  M r. C r e u ts's g r o u p  a n d  th e  writer 's work  h a d  b e e n  c o n n e c te d  e n tirely 
wi th tes t ing  o f th e m  u n d e r  rad ia t ion.  S h o r tly a fte r  th e  1 9 th  a  list o f th e  
var ious  m e th o d s  o f interest  w a s  d r a w n  u p  a n d  ways  a n d  m e a n s  o f exp lo r ing  
th e m  l o o k e d  into. 
a n d  e x p a n s i o n . 

T h e  fo l l ow ing  th r e e  m o n ths  w a s  a  pe r i od  o f exp lo ra t ion  
M a n y  m e th o d s  w e r e  e x a m i n e d  a n d  th r o w n  o u t. T h e  fo l l ow ing  

excerp t  f rom a  repor t  to  th e  C o m m i tte e  o n  C o a tin g s .shows th e  status o f th e  

H o t -d ipp ing  m e th o d s  I 
2 . E lect rop la t ing m e th o d s  

C e m e n ta tio n  o r  d i f fus ion m e th o d s  
a . So l i d  p h a s e  

.(l) A tte n tio n  to  B e , S i, Zi  
b . V a p o r  p h a s e  

(1)  A tte n tio n to  B e , Zr 
4 . Mechan i ca l  m e th o d s  

a . D raw ing  o f compos i te  tu b e s & th e ~ Y % + n e r i l l J  
cb ing  C o . a l id  W o lver ine  T u b e  C o . 

B . H . B . W shl in,  Univers i ty>of  W iscons in  ' 
1 . H o t -d ipp ing  m e th o d s  

a . A tte n tio n  to  l iqu id  c o o l e d  systems,  
2 . Exp lo ra to ry  e lec t rop la t ing n e th o d s  ' 
3 . C a s tin g  m e th o d s  

II. R . H o x e n g , A m e s , Io w a  

A . .Chsmica l .methods  -.~  
1 . Cx id i ied 'coats  

a . .P r o d u c e d  by  h i g h  & m p e r a tu res  ) P rotect ion aga ins t  B i as  
b . E lectra depos i t i on  ) wel l .  as  aga ins t  w a ter  a n d  

a i r  impor tan t  
-  . 
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a. Organic for water cooled pile 
b. Other inhibitors to render oxidized or sulfidised 

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 an alloy 

coat on which other metals may be plated 
3. Pb and Pb-Sn plate?inh-ibited with SO4" 

B. Bot-dip methods 
1. Application of sny metal or alloy of proposed melting 

point 
2. Cemented or galvanic coats from molten salt bath 

a. Possible metals - Iii - Cu- Ta - tie and Pd, 

IV. Battelle, Columbus, Ohio 

A. Electroplating 
1. Exploratory 

B. Hot-dip methods 
1. Fxploratory 

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 frequency induction 
2. krgon atmosphere furnaces 

VI. Testing of Coats 

A. Preliminary in all groups mentioned above 
B. Semi-final as to corrosion in Howe's group 
C. Betention of radioactivity in Coryell's group 
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0 L.~ 
The work of Creutz~_snd flahlin can be considered as exploratory in..J 

&ure> This is theciGestigation of systems which are'l_itt;e known as yet 
and attention is toward protective coats for liquid systemsi c 

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 waysanalogous 
in intent to those used on iron-steel. 

The work at du Pant is directed almost exclusively toward production 
of coats for the helium cooled pile and the work may be considered quite far 
along towards a solution in both the hot dip and the electroplating work. In 
view of the shapes which will have to be coated, it seems that only the hot 
dip work can contribute 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 hot dip. 
Tnere background in vapor phase cementation, however, is unique. 

. 
The arrangements with the Cene_ral. Electric Co. at Nela Park, Cleveland, 

have been completely informal, and have merely provided some assistance on 
minor points. There is no need for extending this connection at the moment." 

Since the above da&the program has narrowed down to the~folloeing: 

1. Hot dipping - Grasselli 
2. hlectroplating - du Pont Electrochemical 
3: Mechanical - E. Creutz, Aluminum Co. of America, Eattelle, 

Wolverine, Joslen 

All during the period mentioned above , chief attention aas devoted 
toxards developing a suitable coat for the helium cooled pile. Some of the 
work had to do mith water systems but these were not pushed nearly so hard. 
The most importent developments up to February 1st towards a coat for the high 
temperatures existing in the helium cooled pile were:- 

1. KLectroplating - Ni-Cu composite coats, heat treated 
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 

a 
short 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 slas considerable ,danger of alloying if aluminum was applied tom 
uranium in such a fashion so as to establish a good thermal contact. 



4- April 30, 1943 

The writer first learned of the decision to coat metal for the pile 
at Site X shortly before February 1st. This, of course, presented a different 
set of conditions for the coats to withstand and at this point the Cu-Sn 
system applied by hot dipping looked rather good because it was anticipated 
that if it could stand a few hours at a high temperature, it surely could 
withstvld a 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 opinion that the 
hot dipped coats were the best for the air case. At that time the Cu-Sn system 
was 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 a production point as soon as possible. 
Apparently, the Crasselli 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. Fihen Jones and the writer reached Cleveland 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 themetal for X. It is well 
to point out that as of this date the next most probable pile was to be helium 
cooled. This fact influenced the choice of the coating considerably since it 
was desirable to get experience with that type of coat rhich would have some 
future application beyond X. 

Following the conference on the 4th of F&ruary, the electroplating 
group set about developing a coating method which might be expected to with- 
stand air at 2OOOC. Their two candidates were the heat treated Ni-Cu composite 
cost and a Ni-Cu-Pb-Cu-Ni composite plate. 

Euring the next month, a large number of specimens were coated in 
Cleveland by both groups and subjected to tests in air at 2OoOC. Piithin 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 aluminum 
to the melt found benefidial. time 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 nils of 
lead. On the 8th of Nhrch 1943, Woodhouse stated in a conference that the 
electroplates snowed up much better than the hot dip coats and consequently 
concentrated effort should be placed on the electroplating. It is unfortunate 
that heat treating the Ni-Gu composite coat, proved to be tricky. 

During this tine/%iie-tio~rk had-@ne'on under thesupe,rvision~of.?ilr...Creut~ 
[in tine production of a coat by jacketing methods. Drawing methods had been 

tried at Summeriil 'I&i@ Companyland Wolverine Tube Company. No method of end 
closu>emtiiid been.deTeloped, however. At the time..Battelle begsn to do work 

..~ .~ ,.... -,..~~ -, .. ,~ ~' 
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for the project, they were encouraged to try aluminum jacketing also. 
:qt, a conference on February 11 In Q&ago between Greenewalt, !&an, Chipman, 
Hussell, 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, 
Greenevalt was rather against the method. In the period following perhaps 
insufficient 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 Irilmington. 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 ZOO'C 
and at 550°. At the present time, some of these have shown over one month's 
service at 2000 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 furt:?er at Buttelle and we, knok j&t wherein this outgassing 
may be dangerous. 

In summary, it'may be pointed outlthat the problem has resisted being 
frozen at. every point.?, It has been provefi important to keep as many,.alternative 
methods in progress as possible. Adqittedly.,.atq.some point-in a program 
alternative methods should be frozen out and the most profitable line of attack 
chosen. However, izi 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 lucki'ng when 
the immediate problem is uassed and another one presents itself. For these 
renons the v:riter would like to see a fairly large number.of coating methods 
studied for some little time. 

JPli/c 
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