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ENGINEERING DEPARTMENT
PROCESS SPECIFICATIONS oz

TRI.PLE DIP CANNING PROCESS FOR ALPHA FABRICATED URANIUM

The attached specifications have been provided in accordamnce with the
esponsibilities established for the Engmeermg Department by Organiza-

t10n and Policy Guide Number 03.1.2. .
Spt=c1flcatlon . R . ]
No. Title ' : Pages — Date Issued
1.0 Bare Uranium Slug Specifications — 2 - Deec, 28 1953
2,0  Slug Degrease ‘ - 1L _ . Oect. 8, 1953
'3.0  Slyg Pickle . -z 1 = 7 Dee. 28, 1953
4.0 Aluminum Cap and Can == 2 I Dee. 28, 1953
5.0 Aluminum Cap and Can Preparatmﬂ Z " Dec. 28,1953
8.0  Canning Sleeve . 2 - Dec. 28, 1953
9.0 Triple Dip Canning Time Cycle z 1 - Dec, 28, 1953
10.0  Bronze Bath ' 2 - June 15, 1953
11.0 Tin Bath ) 2 Oct, 8, 1953
-12.0_ Centrifuge ’ 1 - Oect. B, 1953
13.0 Aluminum-=-Silicon Dip Bath 2 . ~ Dec. 28, 1953 .
14.0  Aluminum-Silicon Canning Bath 3 ~ Dec. 28, 1953
-15.0 Canning Bath Procedure _ 27 7 June 15, 1953
16. 0. Quench _ 1 . = Dec. 28, 19563
17.0 Facing N 1 Oct. 8, 1953
18.0 Canned Assembly Specifications 2 - = Dec. 28, 1853
19.0 Welding i 2 - Dec. 28, 1953
== 20.0 Bond Test 3 % July 1, 1954
21.0 Penetration Etch 1 Dec. 28, 1953
22,0 Autoclave : 1. _ Dec. ?.f8_,‘ 1953
- 23.0 Causes for Rejection (Canned Assemblies)3 ©_ July 1, 1954
24,0 Storage - 1 . Dec. 28, 1953 .
T = - o= Date
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ENGINEERING DEPARTMENT u[[mmﬂ[[]

PROCESS SPECIFICATIONS

Olisolete as of._ .::&:ﬂ..ﬁ-....
Date

TRIPLE DIP CANNING PROCESS FOR ALPHA FABRICATED URANIUM

The attached specifications have been provided in accordance with the
responsibilities established for the Engineering Department by Organiza-
tion &nd Policy Guide Number 08. 1. 2.
Specification

No, Title : — _ Pages Date Issued

L0 Bare Uranium Slug Specifications Dec. 28, 1953
,. 0 Slug Degrease Oct. 8, 1953
3.0 Slug Pickle Dec. 28, 1953
4.0 Aluminum Cap and Can "Dec, 28, 1953
6.0 Aluminum Cap and Can Preparation ‘Dec. 28,1953
8.0 Canning Sleeve Dec, 28, 1953
9.0 Triple Dip Canning Time Cycle Dec, 28, 1853
10,0 Bronze Bath - “June 15, 1953
1.0 Tin Bath Oct., 8, 1853
12.0 Centrifuge Oct. 8, 1953
13,0 Alumingm-Silicon Dip Bath Dec. 28, 1953
14,0 Aluminum-Silicon Canning Bath Dec. 28, 1953
15,0 Canning Bath Procedure June 15, 1953
16. 0 Quench . Dec. 28, 1953
17.0 Facing -Oct, 8, 1953
18. @ Canned Assembly Specifications "Dec, 28, 1953
19. 0 Welding ‘Dec. 28, 1953
20.0 Frost Test Oct. 8, 1953
21.0 Penetration Etch Dec, 28, 1953
24.0  Autoclave "Dec. 28, 1953
23. 0 Causes for Rejection (Canned Assemblies) -Dec. 28, 1953

W s NI e (s N WON = NN =N N = =N

24.0 Storage Dec 28, 1953 .
Date _
Issued by: %W Manager, Fuel Technology Z—jS~&

. Manager, Technical _J __/OC F‘f‘

‘/Oﬁé)% Manager, EngineerlngQ - 15 *".S-%

Accepted by,%&f a‘vvﬁzbu ___Manager, Manufacturing 3~ ~29-54
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ENGINEERING DEPARTMENT
PROCESS SPECIFICATIONS
TRIPLE DIP CANNING PROCESS FOR ALPHA FABRICATED URANIUM

HW-23402

DECLASSIFIED

The attached specifications have been provided in accordance with the
responsibilities established for the Engineering Department by Organiza-
tion and Policy Guide Number 03.1. 2.

Specification

No. - Title Pages Date Issued
1.0 Uranium Slug Machining Specifications 4, 5, 6 ~ Feb. 4, 1953
2.0 Blug Degrease Oct. 8, 1952
3.0 Slug Pickle 8, 9 -~ QOct. 8,1952
4,0 Aluminum Can Specifications 10,11,11A Feb. 4, 1953
5.0 Aluminum Can Preparation 12,13,14  Junelb, 1953
6.0 - Aluminum Cap Specifications 15, 16, 16A Feb. 4, 1953
7.0 Aluminum Cap Preparation 17,18,19 Junel5, 1953
8.0 ~ Steel Sleeve 20,21 — Oct. 8, 1952
9.0 ~Triple Dip Canning Time Cycle 22,23 Oct. 23, 1953
10. 0 ~Bronze Bath 24,25 . Junelb, 1953
1.0 Tin Bath T 26,27 Mar. 30,1953
12.0 Centrifuge = 28 . Oct. 8, 1952
13.0 . Aluminum-Silicon Dip Bath 29,30 = Mar. 30,1953
14.0 Aluminum-Silicon Canning Bath 31,32 QOct. 23,1953
15.0 Canning Bath Procedure 33, 34 Junels, 1953
16,0 Quench 35 - Oct. 8, 1952
17.0 ~ Facing 36 ~ Oct. 8, 1952
18.0 Canned Assembly Specifications 37,38 _ Dec, 9, 1952
100 T Welding = 39,40 ~ Nov. 11, 1853
20.0  Frost Test - 41,42 Oct. 8, 1952
21. 0 - Penetration Eich 43 7 Oct. 8, 1952
22.0 7 Autoclave 44 Oct. 8, 1952

23.0 Causes for Rejection (Canned : :
Assemblies) 45,46 Mar. 30,1953
24.0 Storage 47 Oct. 8, 1952
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ENGINEERING DEPARTMENT

PROCESS SPECIFICATIONS

Data’

TRIPLE DIP CANNING PROCESS FOR ALPHA:FABRICATED URANIUM

The attached specifications have been provided in accordance with the
responsibilities established for the Engineering Department by Organiza- ~
tion and Policy Guide Number 03.1,2, : -

Specification
No, - Title . Pageg .. Date Issued
1.0 Uranium Slug Machining Specifications 4,5,6 . Feb, 4, 1853
2,0 . Slug Degrease’ o - - = 7 — Qct, 8, 1952
3,0 Slug Pickle N 8,9 - Oct,” 8, 1952
4,0 Aluminum Can Specifications 10,11,11A Feb, 4, 1953
5,0  Aluminum Can Preparation - 12,13,14 - June 15, 1953
8.0 - Aluminum Cap Specifications = 15,16,16 A Feb, 4, 1953
7,0 Aluminum Cap Preparation 17,18,19 — June 15, 19853
8,0  Steel Sleeve . 20, 21 Oct. 8, 1952
3,0 _ Triple Dip Canning Time Cycle - 22,23 ~ June 15, 1953
10,0 Bronze Bath - 24, 25 June 15, 1953
11.0-° Tin Bath 26,27 Mar, 30, 1953
12,0 Centrifuge A 28 " QOct, 8, 1952
13,0 _  Aluminum-Silicon Dip Bath - 29,30 Mar, 30, 1953
14,0 Aluminum-Silicon Canning Bath 31,32 Oct, 8, 1952
15,0 Canning Bath Procedure T 33,34  Junelb, 1953
16,0 . Quench < 35 - Oct., 8, 1952
17,0 Facing 36 ~ Oct, 8,71952
18,0 Canned Assembly Specifications - 37,38  Dec, 9, 1932
19,0 Welding - 39,40  Dec., 9, 1952
20,0Z. Frost Test = 41,42 Qct, 8, 1952
21,0_ Penetration Etch - 43 ~ Oct, 8, 1952
22,0 Autoclave 44 - Oct, 8, 1952
aa Causes for Rejection (Canned - ]
23.0 Assemblies) 45,46  Mar, 30, 1953
24,0 Storage 47 Oct, 8, 1952
: Date
Issued by: Manager, Fuel Technology &=2-{ -55 )
Approved by: (0 . Mo A I Manager, Technical 6“2@'5—5
Approved by: anager; Engineering 2-- /__,: ] =2
/
Accepted by: 4 7 Manager, Manufacturing 2’/ '\./ )
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ENGINEERING DEPARTMENT

PROCESS SPECIFICATIONS

TRIPLE DIP CANNING PROCESS FOR ALPHA FABRICATED URANIUM

The attached specification

responsibilities establishe
tion and Policy Guide Number 03.1. 2.

s have been provided in accordance_with the
d for the Engineering Department by Organiza-

Specification - ST ~
No. Title _ Pages~ Date Issued
1.0 Uranium Slug Machining Specifications 4,5,6 Feb.4, 1953
2.0 Slug Degrease : L= 7 Oct. 8, 1952
3.0 _ Slug Pickle - 8,9 ~ Oct. 8, 1952
4.0 Aluminum Can Specifications = 10,11, 11A Feb. 4, 1953
5.0 _ Aluminum Can Preparation - 12,13,14 Oct. 8, 1952
5.0 Aluminum Cap Specifications - 15,16, 16AFeb. 4, 1953
7.0 ~ Aluminum Cap Preparation 17,18,18 Oct. 8, 1952
8.0 Steel Sleeve - 20,21 ~ Oct. 8, 1952
9.0 Triple Dip Canning Time Cycle 22,23 ~ Dec.9, 1952

10.0 - Bronze Bath 24,25 Dec. 9, 1952
1.0 Tin Bath - 26,27 Mar. 30, 1953
12.0 Centrifuge : 28 © Qct. 8, 1952
13.0 _ Aluminum-Silicon Dip Bath 29,30 Mar. 30, 1853
14,0 Aluminum-Silicon Canning Bath 31,32 Oct. 8, 1952
15.0 ° Canning Bath Procedure _ 33,34 - Oct, 8, 1952
16.0 Quench ' 35 =~ Oct. 8, 1952
17.0 Facing = 36 - Oct. 8, 1952
18.0 — Canned Assembly Specifications 37,38 _ Dec.9, 1952
19.0 Welding 39,40 - Dec. 9, 1952
20.0 Frost Test 41,42 - Oct. 8, 1952
21. 0 Penetration Etch B 43 . Qct., 8, 1952
22.0 Autoclave 44 - Oct. 8, 1952
23.0° Causes for Rejection (Canned -

Assemblies) 45,46 Mar. 30, 1953
24.0 . Storage - = 47 Oct. 8, 1952

~  Date
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ENGINEERING DEPARTMENT

PROCESS SPECIFICATIONS ‘
TRIPLE DIP CANNING PROCESS FOR ALPHA FABRICATED URANIUM
The attached specifications have been provided in accordance with the

responsibilities established for the Engineering Department by Organiza~
tion and Policy Guide Number 03.1. 2. ;

Specification = - - -
No. Title Pages Date Issued
1.0 Uranium Slug Machining Specifications 4,5,6 Dec.9, 1952
2.0 Slug Degrease =7 Oct. 8, 1952
3.0 Slug Pickle - 8,9 Oct. 8, 1952
4.0 Aluminum Can Specifications 10,711, 11ADec. 8, 1952
5.0 Aluminum Can Preparation 12,13,14 Oct. 8, 1952
6.0 Aluminum Cap Specifications - 15,16,16A'Dec. 9, 1852
7.0 Aluminum Cap Preparation ~ 17,18,190ct. 8, 1952
8.0 Steel Sleeve 20,21 Oct. 8, 1952
9.0 Triple Dip Canning Time Cycle 22,23 Dec.9, 1952

10. 0 Bronze Bath - 24,25 Dec.9, 1952
1.0 Tin Bath 26,27 OQOct, 8, 1952
12,0 - Centrifuge 28 Oct. 8, 19562
13.0 Aluminum -Silicon Dip Bath 29,30 Oct. 8, 1952
14. 0 Aluminum -Silicon Canning Bath 31,32 Oct, 8, 1952
15.0 Canning Bath Procedure A 33,34 Oct. 8, 1952
16,0 Quench 35. QOct. 8, 1952
17. 0 Facing 36 Oct. 8, 1952
18. 0 Canned Assembly Specifications 37,38 Dec.9, 1952
18.0 Welding 39,40 ©Dec.9, 1852
20.0 Frost Test 41,42 Oct, 8, 1952
21,0 Penetration Eich 43 Qct, 8, 1952
22.0 Autoclave o 44 Oct, 8, 1952
23.0 Causes for Rejection (Canned ~ = - o
Assemblies) _ 45,46 Dec.9, 1952
24,0 Storage L o 47 Oct. 8, 1952

Date
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ENGINEERING DEPARTMENT
PROCES$ SPECIFICATIONS
TRIPLE DIP CANNING PROCESS FOR ALPHA FABRICA’I‘ED URANIUM

Specif: ication
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The attached specifications have been provided in accordance with the-
responsibilities established for the Engmeermg Department by Orgam*
zation and Policy Guide Number 03,1, 2 -
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4,5,6 Oct. 8, 1952
7 _Oct, 8, 1952
8,9 _Oct, 8, 1952
10,11 Oct. 8, 1952
12,13, 140ct 8, 1952
15,18 Oct. 8, 1952
17, 18,190ct. 8, 1952
20,21 Oct. 8, 1952
22,23 ~Oct. 8, 1952
24,25 -Oct, 8, 1952
26,27 _Oct. 8,1952
28 . _Oct, 8, 1952
29,30 —Oct. 8, 1952
31,32 --Oct. 8, 1952
33,34 Oct, 8, 1952
35 "Oct. 8, 1952
36 ~ =Oct. 8, 1952
37,38 " Oct, 8, 1952
39,40 Oct. 8, 1952
41,42 Oct. 8, 1952
43 . _Oct, 8, 1952
44 “Oct, 8, 1952
45,46 Oct, 8, 1952
47 Oct, 8, 1952
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NOTICE OF DISCONTINUANCE OF REVISIONS -

The Triple Dip Process for Alpha Fabricated Uranium was replaced as the standard
production canning process for uranium cores on March 15, 1954, by the Lead Dip
Canning Process for Beta Treated Uranium ("F' Process Specifications, HW-29341),
At the present time there are no indications that the triple dip process will be used
again for production canning. It is needless, therefore, to expend time and money to
continually keep these specifications up-to-date with changes in the canning technology.
These specifications will be revised and brought up~to-date at any time the use of the
triple dip proces§ is contemplated, using the indicated revisions in HW-29341 as a

guide. - - — -
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HANFORD ATOMIC PRODUCTS OPERATION —

ENGINEERING DEPARTMENT

Process Specifications _
Triple Dip Canning Process For Alpha Fabricated Uraniw

Subject o . = Specification No.
BARE URANIUM SLUG SPECIFICATION 1.0

(page 1 of 1 pages)
Ref. Documehnts - Date

December 28, 1953

HW-30263 Acceptance Specifications for Hanford Atomic Products Operation
Slug Cores (Specification 1, Uranium Slug Cores to Be Triple-Dip
Canned)

BASIS: | o | o

1.0 . -

A. The slug size and weight are controlled to maintain pile reactivity
and to facilitate canning. Oversize slugs may cause canning rejects
and undersize slugs lower the reactivity of the canned assembly.

B. Defects such as cracks, folds, and seams indicate an unsound
condition in the uranium which may contribute to the severity of
slug failures and may cause pile failure.

C. The warp of the slug is controlled to minimize non -sea&ing of the
slugs and penetration of the aluminum can wall during canning,

SPECIFICATIONS:

1.01 = i

o II

L

The new, "as-received,' uranium slugs to be canned by the tripie dip process
shall conform with Specification 1 - Uranium Slug Cores to Be Triple Dip

Canned, Document HW-30263, ) ] )
1. 02 - ' - - -

All recover%d triple dip canned uranium sl{xgs shall be re-canned by use. .
of the lead dip process only (HW-29341, "F'" Canning Process).

DECLASSIFIED
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- ENGINEERING DEPARTMENT o
Process Specifications __ -

Triple Dip Canning Process For Alpha Fabricated Uranium

Subject - '; S;;eé;lfication No.
URANIUM SLUG MACHINING SPECIFICATIONS _ =L0

(pagel of 3 pages)
Ref. Documents » Date— ‘

i

A February 4, 1953
1. HW-9815 Operating Process For Machining ~ -

Uranitim Slugs : A - -
2. HW-22478 Authorization for Process Change - - - : E
300 Area : i _ '
3. HW-19156 Specifications, Acceptance and Sampling

Proceédures for Essential Materials (HW Material No. 338)

BASIS: _ = -

. 1. 01 Size; Weight, and Finish:

The slug weight is important to the process since it affects the canned
slug reactivity and, subsequently, the pile reactivity. The minimum ™
weight of the "Z" slug is based on the minimum reactivity désired in a
canned slug. - K i

The slug size is specified so that proper assembly of the components may
be accomplished during the canning operation. -

The surface finish of the bare slug is based on production records and has
no technical basis other than the fact that it has been used and has not

caused any known difficulties. = o - : -

Slug Radius -
The slug-radius is a compromise between reacfivity loss and canning
difficulties. Any removal of uranium from the bare slug lowers the reac-
tivity of the canned slugs. An unbroken wire edge is believed to be detri-
mental from a canning standpoint and will cause non-seating up to 0. 050"
with the present can design Pages 1l and 11 A. _ i

A bevel is acceptable provided that the mode oif__fabrication Eroducestno
wire edge. : ' o=

ing 3
The following copies of this gaé% /

USRS

24, 25 :
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ENGINEERING DEPARTMENT
Process Specifications o, ,‘g Qo 5/-6 -56
Triple Dip Canning Process For Alpha Fabricatéd Uranium

Subject ' _ - . Specification No..

. . . - L0
URANIUM SLUG MACHINING SPECIFICATIONS Z (pagel of 3 pages)

Ref., Documents o ‘ . o= . = Date ©
C December 9, 1952

1. HW-9815 Operating Process For Machining
Uranium Slugs _ _

2. HW-22478 Authorization for Process Change -~ B
300 Area _ :

3. HW-18156 Specifications, Acceptance and Sampling
Procedures for Essential Materials (HW Material No. 338)

BASIS: -

oy

1. 01 Size, Weight, and Finish: : ;

The slug weight is important to the process since it affects the canned
slug reactivity and, subsequently, the pile reactivity. The minimum
weight of the "Z'" slug is based on the minimum reactivity desired in a
canned slug. ‘ -

The slug size is specified so that proper as._sembly of thé componénts may
be accomplished during the canning operation. N

The surface finish of the bare slug is based on production records and has
no technical basis other than the fact that it has been used and has not
caused any known difficulties.

slug Radius

The slug radius is a compromise between reactivity loss and canning
difficulties. Any removal of uranium from the bare slug lowers the regc-
tivity of the canned slugs. An unbroken wire edge is believed to be detri-
mental from a canning standpoint and will cause non-seating up to 0. 050"
with the present can design (Drawing H-3-4943 and H-3-6081)

A bevel is acceptable provided that the mode of fabrication produces no
wire edge. .

- — - DESIROYED. SEE CERTIFICATK oF DESTRUGTION g R/S¥ —
~ DECLASSIFIED

Redd 1-14-59 _ ‘_ o :
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' ENGINEERING DEPARTMENT = -
- Prg'oc_essASpecifipaﬁonsi o - _—

: Tf_i?ple' Dip Canniﬁg Process For Alpha Fabricated Uranium
Subject: © B o Specification No. 7~ .
URANIUM SLUG MACHINING SPECIFICATIONS =~ 10

. , _ (page 1 of 3 pages)
Ref. Documents R Daie o "
B S o =+ - "October 8, 1952
1. HW-9815 Operating Process For Machining ST = T
Uranium Slugs ) o o T T = o -
2, HW-22478 Authorization for Process Change - ’
300 Area L - -
3. HW-19156 Specifications, Acceptance and Sampling B
Procédures for Essential Materials (HW Material No. 338)
BASIS: - . B :

1,01 Size, Weight, and Finish;

The slug weight is important to the process since it affects the canned
slug reactivity and, subsequently, the pile reactivity. The minimum
weight of the "Z'" slug is based on the minimun reactivity desired in a
canned slug. ‘ - — R

The slug size is specified so that proper assembly of theAcc:mponents may
be accomplished during the canning operation. - :

The. surface finish of the bare slug is based on production records and has
no technical basis other than the fact that it has been used and has not |

caused dny known difficulties. =
Slug Radius ST T o

The slug radius is a compromise betweén reactivity loss'and canning
difficulties. Any removal of uranium from the bare slug lowers the reac= -
tivity of the canned slug.’ An unbroken wire edge is believed to be detri-
mental from a canning standpoint and will cause non-seating up to 0. 050"
with the present can design (Drawing H-3-4943).

 DESTROYED. SEE CERTIVICATE OF DESTRUCTION # X/ ¥ 7
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LR ﬁg,;g;vO‘zﬂD = Specification No,

(PRODUCTION M43

BREPRODUVE - =10 i

(page 2 of 3 pages)
February 4, 1953

n-

Slug Defects R =

Any grossdefect or any indication of cracking in the bare slug denotes an
unsound condition which may cause failure during irradiation.”

The tube gage dimension for the four-inch slug and the warp s_pecification
for the eight-inch slug are specified to prevent the canning of extreme -
"dog-leg'' or warped slugs which may cause penetration of the aluminum
jacket during canning. i B
.02 . ' L=

The coolafit used affects the quality and reactivity of the uranium slug,
the recovery value of the machined turnings; and the relative safety of the
machining operation. For these reasons the coolant should have a low
miclear cross-section, prevent the oxidation of the turnings, and extend
tool life. The present coclant has been selected as the best available
after exteisive investigation.

Tungsten-carbide tool tips are being used for_the machining operation
because of the following reasons: -

8.) They produce a satisfactory product. - =

k) They have a reasonably long life. - -

¢) The tool tips have a high nuclear cross -gection, but this fact has
not caused any known reactivity lossv - C= -

d) The tool tips are magnetic and can be separated from the turnings
by magnetic means: - ‘ - = —_—

SPECIFICATIONS:

1. 01 The dimensional and surface specifications for the bare uranium
slug shall conform to Page 6.

1. 02 The coolant used must have a minimum dih value of minus 0. 012 _
per gram, as used. ‘
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Specification No,

1,0
(page 2 of 3 pages)

Slug Defects ' o .= : -

Any’:gross defect or any indication of cracking in the bare slug denotes an
unsound condition which may cause failure during irradiation,

The tube gage dimension for the four-inch slug and the warp specification
for the eight-inch slug are specified to prevent the canning of extreme
""dog-leg'" or warped slugs which may cause penetration of the aluminum
jacket during canning,

1,02

The_coolant used affects the quality and reactivity of the uranium slug,
the recovery value of the machined turnings; and the relative{gafety of the
machining operation. For these reasons the coolant should have a low
nuclear cross-section, prevent the oxidation of the turnings, and extend
tool life. The present coolant has beenselected as the best available

after extensive investigation. : -

Tungsten-carbide tool tips are being used for the machining operation
because of the following reasons: T ) i

a) They produce a satisfactory product.

b) They have a reasonably long life,

'¢) The tool tips have a high nuclear cross-section, but this fact has

- not caused any known reactivity loss. :

d) The tool tips are magnetic and can be separated from the turnings
by magnetic means, = - )

SPECIFICATIONS: , - - . .

= —_ - =

1.0l The dimensional and surface specifications for the bare uranium
. slug shall conform to Drawing No, H-3-4965, Revision 1 (attached).
Slug type nomenclature for Drawing H-3-4965 is as follows:

L. "FM" and "M" slugs are standard full dirmfiensioned, as
- machined slugs (four and eight inch respectively),

2. "FZM" and "ZM" slugs are slugs that have been machined
undersize in length and/or diameter (four and eight inch
respectively).

3. "FZR" and "ZR" siugg§ areé slugs that have been through the

‘ Slug Rexovery Process (four and eight inch respectively).

1. 02 _The coolant used must have a minimum dih value éf minus 0, 012 per
gram, as used, - :

CATE OF DESTRUCTION # Vi ¢ :

PESTROYED. SEE CERTIF
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Speciflca’non No.

(page 2. of 3 pages)

iy |Il

A bevel is acceptable prov1ded that the mode of fabrlcatlon produces no
wire edge.A

Slug Defects o ‘ - | o

Any gross defect or any mdlcation of cracking in the bare slug denotes an
unsound condition which may cause failure during irradiation.

The tube gage d1mens1on is specified to prevent “the canning of extreme
""dog-leg" or warped slugs which may cause penetration of the aluminum
jacket during canning.

S

.oz E R WO IT as o . s .=z

L02 e e

The ('oolant used affects the quality and reactivity of the uranium slug,
the recovery value of the machined turnings; and the relative safety of the
machining operation. For these reasons the coolant should have a low
nuclear cross-~section, prevent the oxidation of the turnings;” and extend

tool life, —The present coolant has been selected as the best available
after extenswe mveshgatlon, A

= R S o e

i

—_ - -

Tungs sten-carbide tool tips are being used for the machmmg operatlon
because &f the following reasons:

a) They produce a satisfactory product. —

b) They have a reasonably long life. -

@%’ The tool tips have a high nuclear. cross-sectlon, but” thls fact has
not caused any known reactivity loss, -

d) The tool tips are magneti¢ and can be separated from. the turnings
‘ by magnetic means. )

SPEC IFICATIONS:

iy I'

"‘rq."lF: i

1. 01 The, dimensmnal and surface spemflcatlons for the bare uranium’
slug shall conform to Drawing No, H-3-4965 (attached) o B

1. 02 The coolant used must have a mmimum d1h value of rmnus 0, 012" per
gram, as ‘used.

(44
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" “HANFORD ATOMIC PRODUCTS OPERATION

= ENGINEERING DEPARTMENT _

x " Procéss Specifications : }
Triple Dip Canning Process For Alpha Fabricated Uranium

Subject = = Specificati‘én No. B
SLUG PICKLE - 3.0 ) ’
- - - - (page 1l of 1 page)

=

Ref. Documen

5 . = Date -

i

= December 28, 1953

1. HW-9401 Operating Process for Canning Four-Inch Slugs -
2. HW-19156 Specifications, Acceptance and Sampling Procedure for
Essential Materials (HW Material Numbers 10 - Nifric Acid)

|
I

R

BASIS: = ;
3. 01 - A ;

Bl

The slug is etched to remove the oxide film so that complete wetiing may be
obtained in the first molten bath. The acid concentration and temperature
should be such that the oxide film is removed. Impurities in the nitric acid,
such as phosphoric acid, iron, uranium, and metals precipitable as hydrox-
ides, have caused incomplete wetting and should be limited. To minimize
the loss of uranium the slugs should be pickled for the minimum time
necessary to remove the oxide. The slugs should be rinsed freeof acid

and dried as quickly as possible to retard the reappearance of the oxide film.
The slugs should be canned before an excess oxide film reappears so that
proper wetting will be obtained, - T -

The second major use of the etching procedure is to reveal certain types of
defects found in bare uranium slugs. Slugs with cracks, seams, or lamina~-
tions should be detected and rejected after the pickle operation. -

SPECIFICATIONS:
3.0l

The uranium slug.to be canned shall be pickled in nitric acid, (HW Material
No. 10, IDocument HW -19156) rinsed in water and hot-air dried. The compo-
sition, temperature, and concentration of the nitric_acid and the etching time
shall be such that the pickled slug will wet completely as determined by
visual observation in the first molten bath,

(5 [
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) T . - Date
mﬂm o T HW-23402
REPROBUCTION MAA™TR DT "RAVED AR CLABSITIRD SCRAP‘.~.-1”3_72-T{-&“;5F{,; - B
T 7 7 UTHANFORD WORRS T T o~
=-  ENGINEERING DEPARTMENT DEG!.ASS ": ,[ﬂ
%7~ “Process Specifications » = "

Subjects _
- SLUG PICKLE
Ref, Doduments

1. Hw-ﬁbl Process for Canning Uranium Four-inch Siugs:™

rTI;iple Dip Canning Process For Alpha Fabricated Uranium

Dale )
October 8, 1952

2. 'HW-19156 Specifications, Acceptance and Sampling Procedure for;

IE§§§§htia1 Materials.

BASIS: = o
3.0, = o T T ; ]
The etching bath is used to remove the oxide film

from the uranium élugsz

el
ik

N —

B

Lot

so that complete wetting and transformation of the slugs may be obtained
--in the fifst moliten bath., The acid concentration and temperature have
been selected to result in satisfactory removal of the oxide film. Impuri-
ties such as phosphoric acid, iron, uranium, and other metals precipitable
as hydroxides have caused incomplete wetting and maximum amounts have

been specified,

The second major use of the etching bath is to reveal certain types of de-
fects found in bare uranium slugs. Slugs with cracks, laps, or folds

should be detected and rejected after the pickle operation. —

3.0z . __ .

i

il

=

The slués should be rinsed free of acid and dri;d és quici«:ly as possﬁale to
retard the reappearance of the oxide film. :

3.03

The slués should be cénned pefore an excess oxide film rea_ppears so that
proper wetting will be obtained. .

o}
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The maximum welght loss durmg plckle is spec1f1ed to prevent excessnie
etching which lowers the canned slug reactlvity.

SPEC IFIEATIONso T S

3. 01 Etchant Nitric Acid (I-IW Material No. 10 Document HW 19156)

‘1; Goncentration: 50% + 5% by weight
b) Temperature: 65°C + 50C
c) Contaminants:

1) Fe 0.25% by weight maximum

- 2) U 6% by weight maximum )

= 3; Total other metals precipitable as hydromdes 0. 25% by
- weight maximum
~__4) Phosphate ion 0.1% by weight maximum
d) Immersion time: Such that the oxide film is removed (1 mmute
© minimum),

3.02 'I‘he slugs shall be rinsed free of acid and air dried w1th1n 20
a mmutes after rinsing.

3.03 Slugs with a tarnish, such that wetting and subsequent ‘transformation
in the first molten bath may be impaired, shall be re<eiched. --

3.04 The_manmum weight loss of any slug durmg plckle shall be 0, 25%.
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n - HANFORD WORKS :
o ENGINEERING DEPARTMENT ” L
D - Process Specifications @ g &o% B v 54
“Triple Dip Canning Process For Alpha Fabricated U;-aniu'm =
Subject: ™ - o 7 T Spécification No,
SLUG DEGREASE T T 2.0
Ref, Doéum‘ents o S Dale
= - = “October 8 1952
1. HW-9401 Process For Cannmg Uranium Four-inch Slugs ' :._ B
2, HW-19156 Specifications, Acceptance and Sampling )
Procedures For Essentlal Materlals. - -
3 - - - - -
° 200l H = o
The degreasmg operatlon is necessary to promu ‘gte proper efchmg of the )
uranium-slugs. The degreaser removes foreign material and machining
W oil that would contaminate the etching bath and may inhibit slug wetting
’ in the first molten bath. Requirements of the degreasing agent are that
it should not lower the reactivity or the quality™of the canned slug. For
this réadon, highly stabilized degreasing agents are preferred since they
lessen the possibility of the chemical break-down and permit safer opera-
tion. Highly stabilized trichloroethylene has bgen selected for this opera-
since it meets the aboyve requirements. o = - o ‘
SPECIFICATION: = : -
2, 0l The solvent used in the solvent vapor deg;easer shall be tri- = - )
chloroethylene (HW Material No. 323, Document HW-19156). The
. solvent vapor degreaser shall be operated according to the manu-
_facturer's recommendations for the removal of oil a.nd dirt.
- - N il
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“HANFORD ATOMIC PRODUCTS OPERATION - ]

.. . ENGINEERING DEPARTMENT. » : B

- Process Specifications - | =
Triple Dip Canning Process For Alpha Fabricated Uranium

Subject —; ! . N ( = _ Specification No.
ALUMINUM CAP AND CAN - 4,0 -

- = (page 1 of 2 pages)
Ref. Documents - —  Date

~  TDecember 28, 1953

1. HW-19156 Specifications, Acceptance and Sampling Procedure for
+-Essential Materials (HW Material Nos. 302 and 303 - Alumi-
" num Can and Cap, respectively) . - -
2. HW-29441 Corrosion Evaluation of Impact Extruded Slug Caps ‘

BASIS:  © - : -
4.01 — - — ST
The dimensions and composition of the aluminum components must be B -

controlled for the following reasons: '

a) The component parts must be properly assembled d;_ring the
o ca_ining operation. : =
b) High reactivity of the canned assembly is required.

c) The aluminum jacket must be of sufficient strength and thickness -7
to withstand the corrosion and the physical forces encountered ‘
before and during pile irradiation. ~

d) The aluminum caps should not be crack-sensitive, It has beeﬁ
found that the ratio of iron to silicon should be greater than 2 to
1 to prevent cracking during the weldingj_operation. ' '

Any perforations or defects in the aluminum components may allow water
to attack the uranium slug causing autoclave and pile failures.

Corrosion tests {Document HW-29441) have shown that aluminum caps con=
taining secdfid phase material in a continuous pattern are highly susceptible
to loealized penetration due to corrosion. - - -
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Date

-10- 3 95\ Hw-234
S1FTRD SCRAR.

Dﬂn—vﬂf}‘mﬂ S o, ASE -
REPRODUICTICHN AL " HANFORD WORKS = )

ENGINEERING DEPARTMENT

Process 'Specificationsf =z

Tmple Dip Canning Process For Alpha Fabrlcated Uranium

Su ;e*cb - | - Spemflcatzon No.
ALUMINUM CAN SPECIFICATIONS - 4.0

o (page 1 of 3 pages)
Ref. Documenis = _ Date;

_— - = = February 4, 1953

1. EHW-~-9401 Process For Canning Uranium Four-inch Slugs - N
2. HW -19156 Specifications, Acceptance and Samplmg Procedure
for Essential Materials A =

BASLD :

gy 8458 e - -

4,01 : ’ ' i -

The dimetnisions and comp051t10n of the aluminum can must be controlled
for the following reasons:

a) The component parts must be properly assembled durmg the can-
ning operation.

b) High reactivity of the canned assembly is required.

¢) The aluminum jacket must be of sufficient strength and thickness
to withstard the corrosion and the physical forces’ encountered be -
fore and during pile irradiation. — _

4, 02 ’ : -

Any perforation or defect in the can wall may allow water to. attack the
uranium slug, causing autoclave and pile failures. :

SPECIFICATIONS: ‘ ' : —

4,01 The alummum can used to encase the four -inch uranium slug shall
conform with Page 11 and the can used to encase the eight-inch
uranium slug shall conform with Page IIA (HW Materlal No. 302
Document HW -19156).

4,02 The aluminum can used shall be free of visible cracks, seams,”
holes, porosity, folds, laminations, and imbedded foreign materials.

The follo;vmg ;opzes oi;l th;s }J}gz }[ -
2t 15, 16, 19 P
. 26 2 .
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Process Specifications H

 Triple Dip Camning Process For Alpha Fabricated Uranium

Subjects B _ Specification No,
ALUMINUM CAN SPECIFICATIONS _ 4,0 )

) (page 1 of 3 pages)
Ref. Documents ' ‘ ) — Date

December 9, 19 52

1. HW-940l1 Process For Canning Uranium Four -inch Slugs
2. HW-19156 Specifications, Acceptance ahd Samplmg Procedure
for Essential Materials

BASIS:

4,0l

The dimensions and composition of the aluminum can must be controlled
for the following reasons:

a) The component parts must be properly assembled during the can-
ning operation.

b) High reactivity of the canned assembly is requlred

¢) The aluminum jacket must be of sufficient strength and thickness
to withstand the corrosion and the physical forces encountered be-~
fore and during pile irradiation.

4,02

Any perforatlon or defect in the cam Wall may allow water to attack the
uranium slug, causing autoclave and pile failures. =

SPECIFICATIONS: ‘

4.0l The aluminum can used to encase the four-inch uranium slug shall
conform with Drawmg H-3-4948(attached) and the chn used to éncase
. the eight~inch uraninm slug shall conform .with Drawing H-3-6081
- (attached). (HW Matérial No. 302 Document HW - -19156),. o

4,02 The aluminum can used shall be free of visible cracks, seams,
holes, porosity, folds, laminations, and imbedded foreign materials.

DSTROYED. SER CERTIFICATE OF DESTRUCTION ¢ 2. /o/ ;
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HANFORD WORKS

ENGINEERING DEPAR TMENT A -

Process Speciflcatlons

Triple Dip Canning Process For _A_ipha. Fabricated Uranium

;e>ct° : % $péj’:ificatiori No.
ALUMINUM CAN SPECIFICATIONS | Sz 40
- . ' (page 1 of 2 pages)

Ref. DoCuments - e - Date
. ; : . "~ October 8, 1952

1. HW- 9401 Process For Canning Uramum Four-inch Sligs

2. HW-19156 Specifications, Acceptance and Sampling Procedure
for Essentlal Materials S -

BASIS:

4,01" . - e o

The dlmensmns and comp051t10n of the alummum can must be controlled
for the following reasons: A ]

a) The component parts must be properly assembled durmg the can-
ning operation.

b) High reactivity of the canned assembly is required.’

¢) The aluminum jacket must be of sufficient strength and thickness
fo withstand the corrosion and the physical forces encountered be-
ﬂgre and durmg p11e 1rradlat10n.

4 Ola — ‘ ’ ’ ’ ) B _

Any perforatlon or defect in the can wall may allow water 16 attack the
uranium slug, causing autoclave and pile failures.

SPECIFICATIONS:

"

4, 0l The aluminum can used to encase the four -mch uranium slug shall  _
conform with Drawing H~3-4943 attached. (HW Material No. 302

~“*Document HW=19156)

4.02 The aluminum can used shall be free of visible cracks, seams,
holes, porosity, folds, lammatlons, and 1mbedded forelgn materlals.,

. . 2

B mcsmom SR cnnrmcm; oF nnsmucmzc x#2/ ‘/ 9" .
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Specification No,

4.0
(page 2 of 2 pages)
Date
December 28, 1853
SPECIFICATIONS: i}
4, 01 : - - - - -

The aluminum components used to encase the uranium slug shall cont,‘orn; )
to the specifications for Essential Materials 302 and 303, Document HW-19156.

DFCI ASSIFIFN _—
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-HANFORD ATOMIC rPRODUCTS QPERATION

ENGINEERING DEPARTMENT

_ Process Specifications  ~ -
Triple Dip Canning Process for Alpha Fabricated Uranium

Subject o - Speciﬁcaﬁgion No.
ALUMINUM CAP AND CAN PREPARATION - 5.0
(page 1 of 2 pages)

Ref. Documehts Date =~
i = Décember 28, 1853

. HW-9401 Operating Process for Canning Four~Inch Slugs
HW -19156 Specifications, Acceptance and Sampling Procedures for
Essential Materials A
HW-27734 Evaluation of Etchants for Deoxidizing Aluminum Components
HW-28371 Interim Report on PT 313-105 -16M, Evaluation of Diversey
514 as an Etchant in the Aluminum Component Cleaning
~ Process
5. HW-27428 Hydrofluosilic Acid as a Can and Cap Eichant

BASIS: -
5.01 = =

The aluminum components should be prepared by cleaning and etching so _
that they will wet properly in the molten aluminum-silicon (References 1 - 5).
Proper wetting of the components by the aluminum-silicon is essential
because of heat transfer considerations, bond strength, and corrosion
resistance. B -

IFPO N

5.02 . .

i

= i W

The componé;nt preparation should not alter the dimensional characteristics
of the caps and cans because of the basis found in Specification 4. 0.

5. 03 . . _?;_ ' ' . = —

A high reactivity of the canned assembly is desired because of economic
and technical considerations. The corrosion resistance of the components
must be maintained so that the fuel slug jacket will not fail due to corrosion
under pile irradiation. :

DECLASSIED
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ENGINEERING DEPARTMENT

Process Specifications

Triple Dip Canning Process Tor Alpha Fabricated Uranium

Subject . Specification No,
ALUMINUM CAN PREPARATION ; . 5,0
' T (page 1 of 3 pages)
Date . -

Ref, Documents June 15, 1953

1, HW-9401 Process For Canning Uranium Four~inch Slugs,

9., HW-19156 Specifications Acceptance and Sampling Procedures for
Essential Materials. : '

3, HW-10605 Aluminum Component Preparation and Use,

4 HW-27734 Evaluation of Eichanis for Deoxidizing Aluminum Com=

ponents,

5. HW-28371 Interim Report on PT 313-105-16 M, Evaluation of Diver-
sey 514 as an Etchant in the Aluminum Component Cleaning Process.

., HW-27428 Hydrofluosilicic Acid as a Cap and Can Etchant,

BASIS:

5,01 -

a) The degreasing operation removes oil and dirt which wovld other-
wise reduce the effectiveness of the alkaline wash, Highly stabi-
lized degreasing agents are preferred to lessen the possibility of
chemical breakdown and permit safer operation, _ i

b) The wash solution remaves the remainder of the oil and dirt so
that proper etching and aluminum-silicon wetting may be obtained,
The temperature of the can and wash solutions, and the time of
immersion are critical, If either the solution or can temperature
is too high, or the time of jmmersion too long, a film will be
formed which will inhibit can wetting in the canning bath, If the
solution temperature is too low or the time of immersion too short,
the oil and dirt will not be properly removed and poor wetting of
the can may result, ‘

¢) The hot rinse removes the majority of the wash solution, The
cold rinse removes the remaining wash solution and cools the cans
to the etching temperature, -

The following copies of this page -

were destroyed. 5—/57F
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. mﬂ' BEG[ HW-23402
: ASSIFIEH . Specification No.
5.0
] (page 2 of 2 pages) -

Date :
December 28, 1953 !

SPECIFICATIONS: ) -
5. 01 - = -
The aluminum caps and cans shall be cleaned and etched in such a manner
that they will wet in the molten aluminum-silicon. ) -

5.02

The component preparation shall not alter the dimensional characteristics
of the components to the extent that they fail to meet specifications for
Essential Materials 302 and 303, Document HW-19156.

5.08 . & L

The component preparation shall not adversely affect the reac’tivity or
corrosion characteristics of the aluminum components. -




- | ;2. -2 5.5 =
- - . I——-«—-‘"""_"""".".
. Qbsolete as O Date

REPRODUCIION MASTER DESTROYED AS GLASSIFIED SCRAD. . 9 e 5

e -01‘!.

uﬂm 13- . HW-23402
. .y

4)

@)

£)

)
5,02

B 11

(pageé 2 of 3 pages)
June 15, 1953

Three etchants are specified since it is. operatlonally desirable

10 maintain alternate processes., The etch removes the irregular
oxide film to promote even wetting of the cans, Time of etch, the
temperature of the acid, and the period of use are specified to
promote satisfactory etching and subsequent aluminum-silicon
wettmg

The rinse after etching removes adhermg acid and mmlmlzes the
acid carry-over to the dehydrant,

The cans are dehydrated afier rinsing to prevent the reaction
between water and the aluminum that would cause uneven oxidation
of the surface before canning, and to minimize the deposition of
dissolved minerals on the surface of the can,

The can should be dried as soon as possible to inhibit reoxidation,

The purpose of the can preparation is to provide a satisfactory can sur-
face for wetting by the aluminum-silicon, Proper wetting of the can by
the molten aluminum-gilicon is essential to ensure adequate bonding
between the can, cap, and slug, _

bl

SPECIFICATIONS: . :

5,01 The can preparation shall be as follows:

a)

b)

¢)

Degrease ~ The solvent used in the solvent vapor degreaser shall
be trichloroethylene (HW Material No, 323, Document HW-19156),
The solvent vapor degreaser shall be operated according to the
manufacturer's recommendations for the removal of oil and dirt.
Wash - Solution Coinposition: 0, 1% « 0, 01% Duponol ME by weight
(HW Material No. 335, Document
HW-19156)
0,1% + 0, 01% Sodium pyrophosphate
by weight (HW Material No, 320,
Document HW-19156)
Can Temperature: 35°C Maximum before wash,
Solution Temperature: 60°C £ 5°C, - :
Immersion time: 6 1/2 minutes + 1/ 2 minute, o
Period of Use: Change dally(5
Ringe « Hot water rinse (60
at tap water te;mperature.,

Ct5b C) followed by a cold water rinse

DECLASS'HED The following cop:@ of this page ~ m
. . were destroyed §-75= 54( -
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" Obsolete as of 2.
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- 5.0
SET T e . & .. (page 2 of 3 pages)
¢) The rinse after etching removes adhering acid and minimizes the
acid carry-over tothe dehydrant. - '
f) The cans are dehydrated after rinsing to.prevent the reaction be-
" tween water and the aluminum that would cause uneven oxidation
of the surface before canning, and to minimize the deposition of
dissolved minerals on the surface of the _can.

g) The can should be dried as soon as possible to inhibif reoxidation,

The purpose of the can preparation is to providera satisfactory can sur-
face for wetting by the aluminum-~silicon, Propér wetting of the can by
the molten aluminum-silicon is essential to ensure adequate bonding -
between the can, cap, and slug. o :

— - -

SPECIFICATIONS: |

RS IR ]

5. 01 The?:an éféparationlsha@i be as fqlvlbw;éz = -

2) Degrease - The solvent used in the solvent vapor degreaser shall
" e trichloroethylene (HW Material No. 323, Document HW-19156).
The solvent vapor degreaser shall be operated according to the
manufacturer’s recommendations for thé removal of oil and dirt.

b) Wash - Solution Composition: 0.1% £ 0.01% Duponol ME by weight
T ) o T T (AW Material No. 335, Document
R HW -19156) ) o
0.1% # 0. 01% Sodium pyrophosphate
. by weight (HW Material No. 320,
S - LrromE=m oo - Document HW-19158) o
Can Temperature: 35°C Maximum before wash, _
+:-. Solution Temperature: 60°C + 5°C. . ’
Immersion time: 6 1/2 minutes + 1/2 minute.
. - Period of Uses: Change daily. . . N _ _ ]
¢) Rinse - Hot water rinse (60A°C + 5°C)followed by a cold water rinse
at tap water temperature. - - "
d) Etch - Etchant; Phosphoric Acid (HW Material No. 317, Document
HW-198156) =~ I ‘
Composition: 2078 + 2% gy weight
Temperature; 25 Cx5°C .. = .
Immersion Time: 4 minutes & 1/4 minute
- Period of Usey 6 days - "
@) Rinse - Cold water rinse at tap water teémperature. -
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RO Process Spec1f1cations
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Triple Dip Canning Process For Alpha Frabricated Uranium

s|v,|

Subjéet — T T L Spec ficatlon No.
ALUMINUM CAN PREPARATION 5.0 -
- = - e (page lof 3 pages)

Ref. Doc‘ixments : S Date
- Co . “October 8, 1952

1. HW- 9401 Process For Cannmg Uramum Four-inch Slugs,

2. HW-19156 Specifications Acceptance and Sampling Procedures for
Essertial Materials, - - = L=

3. ’HW-_OGOS Aluminum Component Preparatlon and Use, :

pros

1§ ||

—

H
woH

i;‘%-u .
1 '| | I

5, 01

ks

.2). The degreasing operation removes oil and dirt which would other-~
Wise reduce the effectiveness of the alkaline wash. Highly stabi-

_lized degreasing agents are preferred to lessen the p0551b111ty of
chemical breakdown and permit safer operation.

b) The wash solution removes the remainder of the oil and dirt so
~ that proper etching and aluminum-silicdn wetting may be obtained.
The temperature of the can and wash solution, and the time of
immersion are critical. If either the solution or cah temperature

. 15 too high, or the time of immersion tdo long, a film will be
formed which will inhibit can wetting int “the _canning bath, If the

= - Z8lution temperature is too low or the fime of immersion too short,
" the oil and dirt will not be properly removed and podr wetting of
- the can may result.

c) The hot rinse removes the ma;]omty of the wash solution, The
cold rinse removes the remaining wash - ‘solution and cools the cans
to the etching temperature,

d) The etch removes the irregular oxlde film to promote even wetting

.--= of the cans. Time of etch, the temperature of the acid, and the

.~ -period of use are specified to promote satisfactory etching and

_A ‘Bubsequent alummum-sﬂ;con__wettm@

-
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June 15, 1953
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f

d) Three etchants are gpecified since it is operationally desirable to

maintain alternate processes. The etch removes the irregular

oxide film to promote even wetting of the caps in the canning bath,
Time of etch, the temperature of the acid, and the period of use
are specified to promote satisfactory etching and subsequent wet-
ting in the aluminum- silicon baths, ‘

e) The rinse after etching removes -adhering acid and minimizes the
acid carry-over to the dehydrant, — —

fy The caps are dehydrated after rinsing to’prevent the reaction be-
iween water and the aluminum that would cause uneven oxidation
of the surface before canning, and to minimize the deposition of
digsolved minerals on the gurface of the cap. - :

g) The caps should be dried as soon as possible to inhibit reoxidation,

7,02

The purpose of the cap preparation is to provide a satisfactory cap sur-
face for wetting by the aluminum-silicon, Proper wetting of the cap by
the molten aluminum-~silicon is essential to ensure adequate bonding
between the cap, can, and slug. ’ T -

SPECIFICATIONS:

7,01 The cap preparation shall be as follows:

s) The solvent used in the solvent vapor degreaser shall be tri-
chloroethylene (HW Material No. 323, Document HW 19158), The
golvent vapor degreaser shall be operated according to the manu-
facturer's recommendations for the removal of oil and dirt,

b) Wash - Solution Composition: 0. 1% & 0.01% Duponol ME by weight

(HW Material No, 335, Document
HW-19156) -
0,1% + 0,01% Sodium pyrophosphate
by weight (HW Material No, 320,
Document HW-18156)

Cap Temperature: 359C Max, before wash.

Solution Temperature; 80°C + 57C. .

Immersion Time: 6 1/2 minutes 1/2 minute,

Period of Use: change daély

c) Rinse - Hot water rinse (60 C £ 5°C) followed by acold water

rinse at tap water temperature,

The following copies of thig page
s, .

were aestroyed.
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: djy Etch - Alternate etchants: :
; Phosphoric Acid (HW Material No, 317, Document HW-19156)

1 Compositions 20% & 2% by weight
Temperature: 25°C & 5°C :
Immersion Time: 8 minutes £ 1/4 minute
Period of Use: 6 days maximum -

Diversey 514 (HW Material No. 324, Document HW-19156)

Composition: 14 ounces per gallon minimum
Temperature: 25C £ 5C .
Immersion Time; 5 minutes + 1/4 minute
Period of Use: 6 days maximum

Fluosilicic Acid (H,SiFg) (HW Material No, 312, Document HW-
19156) T = ,

Composition: 1,4% % 0,2% by weight
Temperature: 25C % 5C

. lmmersion Time: 8 minutes i 1/2 minute
Period of Use: 16 hours maximum =

@) Rinse ~ Cold water rinse at tap water temperature,
[y Dehydrate - Dehydrants Methanol (HW Material No, 314, Docu~
ment HW-19156) Maximum water content 18% by weight
_ Minimum pH 5,0 : - .
g) Dry - Cans are to be air dried within 30 minutes after methanol
rinse.

5,02 The cans shall be used within four hours after preparation,

o E—
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f) Dehydrate ~ Dehydrant: Methanol (HW Material No., 314, Docu-

ment HW~19156) Maximum water content 18% by weight
‘ Minimum pH 5. 0 T B
g) Dry - Cans are to be air dried within 30 minutes after methanol
rinse,
5, 02 The cans shall be used within four hours after preparation,
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Process Specifications . B

Triple Dip Canning Process For Alpha Fabricated Uranium

Subject _ ‘ ~ Specification No.

ALUMINUM CAP SPECIFICATIONS B - = 6.0 A
T (page'l of 3 pages)

Ref. Documents ' Date . -

February 4, 1953

1. HW-9401 Process For Canning Uranium Four-inch Slugs.—
2. HW-19156 Specifications, Acceptance and Sampling Procedures For
Essential Materials. R o

BASIS: o ) —

6.0l - - : - .

The dimensions and composition of the aluminunijx cap must bé controlled
for the following reasons: . - -

a) The component parts must be properly assembled during the can-
ning operation. . -

b) High reactivity of the canned assembly is required. — e

¢) The aluminum cap must be of sufficient strength and thickness %o
withstand the corrosion and the physical forces encountered be - .
fore and during pile irradiation. L . s '

d) The diameter of the aluminum cap has been selected_to minimize
the width of the bonding layer between the cap and can.

6. 02 - - }
Any perforation in the cap may allow water to attack the uranium slug

resulting in autoclave and pile failures. - - = _

SPECIFICATIONS:

6.0l The aluminum cap used in the canning operation of thé four-inch
uranium slug shall conform with Page 16 ‘and the cap used in the
canning operation of the eight-inch slug shall conform with Page
16 'A. HW Material No. 303, Document HW -19156. _ )

6.02 The aluminum cap used shall be free of visible cracks, seams,

holes, porosity, or folds. - - - -
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Process Specifications

Triple Dip Canning Process For Alpha Fabricated Uranium

Subjéct _ _ B Specification No,
ALUMINUM CAP SPECIFICATIONS _ . 6.0 )

T T 7 (page 1l of 3 pages)
Ref. Documents o o - Date

- -+ = December 9, 1952

L. }RN-9401 Process For Canning Uranium Four-inch Slugs. .
2. HW-19156 Specifications, Acceptance and Sampling Procedures For
Essential Materials. - - = - oo -

BASIS;

6. 01

The dimensions and composition of the aluminum cap must be controlled
for the following reasons:

a) The component parts must be properly assembled during the can-
ning operation. ~

b) High reactivity of the canned assembly is required.

c) The aluminum cap must be of sufficient strength and thickness to
withstand the corrosion and the physical forces encountered be-
fore and during pile irradiation, -

_d) The diameter of the aluminum cap has been selected to minimize
the width of the bonding layer between the cap and can.

8.02 - -

Any perforation in the cap may allow water to attack the uranium slug
resulting in autoclave and pile failures. = -

SPECIFICATIONS: .

6.0l The aluminum cap used in the canning operation of the four-inch
uranium slug shall conform with Drawing H-3-4920, Revision 1
(attached) and the cap used in the canning operation of the eight-inch
_slug shall conform with Drawing H-3-4921 (attached). HW Material
No. 303, Documenf HW -19156. i o :

6. 02 The aluminum cap used shall be free of visible cracks, seams,
_ holes, porosity, or folds,

Fecil 1-14-563
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o Process Specifications ~ -

_Tlffle Dip Canning Process For Alphé lFa}faricated ﬁranium _

==

Subject - T T _____ = _ Specification No.
ALUMINUM CAP SPECIFICATIONS - 26,0
- o : - (pagel of 2 pages)
Ref. Documents _ : Date =
o - .. .~ _ .. - _ "October 8, 1952

1. HW-9401 Process For Canning Uranium F_our:-inch Slugs.

2. HW-19156 Specifications, Acceptance and Sampling Procedures For
Es;g._enf’gial Materials, . N

BASIS: ~ ] h
6.0l = - ) == - 4

The dimeﬁsioné and composition of the aluminun; cap must be controlled

for the following reasons:

a) The component parts must be properly aésembled during the can-

=~ nihg operation. ’ ' :

b) High reactivity of the canned assembly is required.

¢) The aluminum cap must be of sufficient strength and thickness to

~withstand the corrosion and the physical forces encointered be-

fore and during pile irradiation. 0 :

d) The diameter of the aluminum cap has been selected to minimize
the width of the bonding layer between the cap and can.

6,02 . = . , ) . I : R
Any perforation in the cap may allow water {0 aftack the uranium slug

s

resulting in autoclave and pile failures. ~ . - =
SPECIFIGATIONS: ~ SO T
PR ' ’ - = —e = =

6.0l The aluminum cap used in the canning operation of the four-inch
urahium slug shall conform with Drawing H-3-4920, (Revision 1)

" attdched, (HW Material No. 303, Document HW-19156). T '
6.02 The aluminum cap used shall be free of visible cracks, seams,

e

holes, porosity, or folds.
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Process Specifications =

Triple Dip Canning Process For Alpha Fabricated Uranium

Subject = Specification No,
ALU‘MINTJM CAP PREPARATION ‘ 7,0
—_— T T 777 (pag& 1 of 3 pages)
Ref, Documents Date” -
. - ~ June 15, 1953
1, HW-9401 Process for Canning Uranium Four-Inch Slugg, }
2, HW-19156 Specifications, Acceptance and Sampling Procedures For
Essential Materials.
3, HW-10605 Aluminum Component Preparation and Use -
4, HW-27734 Evaluation of Etchants for Deoxidizing Aluminum Com-
ponents '
5, “HW 28371 Interim Report on PT 313-105-16M, Evaluation of Diver-
sey 514 as an Etchant in the Aluminum Component Cleaning Process.
6, HW-27428 Hydrofluosilicic Acid as a Cap and Can Etchant :
BASIS s : _
7,01 - o

a) The degreasing operation removes oil and dirt which would other-~
wise reduce the effectiveness of the alkaline wash, Highly stabi-
lized degreasing agents are preferred to lessen the possibility of
chemical breakdown and permit safer operation,

b) The wash solution removes the remainder of the oil and dirt so
that proper etching and aluminum-silicon wetting may be obtained,
The temperature of the cap and wash solution, and the time of
immersion are critical, If either the cap or solution temperature
is too high or the time of immersion tog long, a film will be formed
which will inhibit cap wetting in the canning bath, If the solution
temperature is too low or the time of immersion too short, the oil
and dirt will not be properly removed and poor wetting of the cap
may result, e, — _

c) The hot rinse removes the majority of the wash solution, The

solution and cools the caps

cold rinse removes the remaining wash
tc the etching temperature,

1 1 I

. -
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¥ Process Specifications ~ -

Triﬁie Dip Canning Process For AIIS'ha Fat;:rieated Uranium

Subject: . Specification No.
ALUMINUM CAP PREPARATION _ - T o - -
, T (pagel of 3 pages)
Ref. Documents ‘ S Date_ -
' ~ - October 8, 1852
1. HW-9401 Process for Canning Uranium Four~Inch Slugs.
2. HW-19156 Specifications, Acceptance and Sampling Procedures For

Esgsential Materials.

3. HW

BASIS;

7.01
a)

b)

-10605 Aluminum Component Preparation and Use, -

Itk

The degreasing operation removes oil and dirt which would other-
wise reduce the effectiveness of the alkaline wash. Highly stabi-
-lized degreasing agents are preferred to lessen the possibility of
chemical breakdown and permit safer operation.

The wash solution removes the remainder of the oil and dirt so

“°-_that proper etching and aluminum-silicon wetting may be obtained.

The temperature of the cap and wash solution, and the time of

~ifimersion are critical, If either the cap or solution temperature

~ tion temperature is too low or the time 0

is"toq high or the time of immersion too'long, a film will be form-
eﬁ which will inhibit cap wetting in the canning bath. If the solu-

f immersion too short, the

c)

d )
[ s
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‘oil and dirt will not be properly removed and poor wetting of the
cap may result. '

The hot rinse removes the majority of the wash solution. The cold
rinse removes the remaining wash solution and cools the caps to
the etching temperature. T - -
Two etchants are specified since it is operationally desirable to
maintain alternate processes. The etch removes the irregular
oxide film to promote even wetting of the caps in the canning bath.
Time of etch, the temperature of the acid, and the period of use
are specified te promote satisfactory etching and subsequent wet-
ting in the aluminum-silicon baths. = -
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e) The rinse after etching removes adheriiig acid and minimizes the
acid carry-over to the dehydrant.

' f) The caps are dehydrated after rinsing to prevent the reaction be-

tween water and the aluminum that would cause uneven oxidation __

of the surface before canning, and to minimize the depos1t10n of

dissolved minerals on the surface of the cap.

g) The caps should be dried as soon as possible to mhlblt reoxidation,

7. 02
The purpose of the cap preparation is to provide a satisfactory cap sur-

face for wetting by the aluminum-silicon. Proper wetting of the cap by
the moltén aluminum-silicon is essential to ensiire adequate bonding

between the cap, can, and slug. _ ‘ _ o

SPECIFICATIONS: ) R _ - -

7.0l The cap preparation shall be as follows: _ .

a) The solvent used in the solvent vapor dégreaser shall be tri-
chloroethylene (HW Material No. 323, Document HW=18156)., The
solvent vapor degreaser shall be operated according to the manu-~
facturer’s recommendations for the removal of oil and dirt, .

lo) Wash - Solution Composition: 0. 1% + 0. 01% Duponol ME by weight

; : (HW Material No. 335, Document

o ’ o HW-19156)

0.1% + 0, 01% Sodium pyrophosphate

by welght (HW Material No. 320,

- Document HW~ 19156)

Cap Temperature- 35°C Maxo before wash,
Solution Temperature: 60 °c + 5%, - -

-~ — Immersion time: 6 1/2 minutes * lf 2 minute. ‘

~ ... Period of Use: change dally

g)- Rmse - Hot water rinse {60°C + 5 C) followed by a cold water rinse -
at tap water temperature,

d) Etch - Alternate Cap Eichants: Phosphorlc Acid (HW Material No. Cj
317, Document HW~19156)

Composition: 20% + Zga by weight -
= Temperature: 25% + 5 C ’ B

o)

<2
Immersion time: 8 minutes * 1/4 rmnute - ;ﬁ_
:rﬂ
c:

Period of use: 6 days
Etchant; Hydrofluosilicic acid (H, §1F6) (HW Materlal No. 312

Document HW - 19156)

bl
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(page 3 of 3 pages)
Jurie 15, 1953

dj Etch - Alternate cap etchants: . - B
Phosphorlc Acid (HW Material No. 317 Document HW-19156) ~ ~

Compositions 2007& + 2% by weight

Temperature: 25°C + 5 °¢

Immersion time; 8 minutes & 1/4 mmute

Period of use: 6 days =

Fhimsﬂicic Acid (H,SiFg) (HW Material No,, 312, Docament HW-
19156)

- Composition: 1.4% + O g%
Temperature: 25 C +-5 C ‘"
Immersion Time: 8 minutes + 1/2 minute
Period of Use: 16 hours maximum -

Diversey 514 (HW Material No. 324, Document HW-19156)

Composition: 14 ounces per gallon minimum
Temperature: 25C £ 5C

Immersion Time: 5 minutes + 1/4 minute
Period of Use: 6 days maximum - -

Rinse ~ Cold water rinse at tap water temperature,
f) Dehydrate -~ Dehydrant: Methanol (HW Materlal No. 314, Document
HW-19156)
Maximum water content 18% by Welght -
= Minimum pH 5,0 -
&) Dry Caps to be air dried within 30 minutes after methanol rinse,

7,02 The caps shall be used within four hours after preparatmn

- ,5&\
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) Compositlon‘, 1% + 0. 1% by weight

_ Temperature: 25°C + 5°C

. Immersion Time: 8§ minutes + 1/4 minute

Period of Use: 1000 caps per 10 liter batch.
e) Rinse - Cold water rinse at tap water temperature,
f) Dehydrate - Dehydrant; Methanol (HW Material No. 314, Document
. HW-19156)
- Maximum water content 18% by weight
" I Minimum pH 5.0

£) Dry Caps to be air dried within 30 minutes after methanol rinse.
7.02 The caps shall be used within four hours after preparation,
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HANFORD ATOMIC PRODUCTS OPERATION

ENGINEERING DEPARTMENT

Process Specifications -
Triple Dip Canning Process For Alpha Fabricated Uranium

.S_t_l_lgject Spec}ficgtion No,
CANNING SLEEVE _ 8.0

(page 1 of 2 pages)
Ref, DOt:umeg;_ts ’ Date T

December 28, 1953

1, HW-9401 Operating Process for Canning Four-Inch Slugs

2, HW-19156 Specifications, Acceptance and Sampling Procedures for
Essentigl Materials (HW Material No. 321 ~ Canning Sleeve)

3. HW-18240 Elimination of Al-Si Réjects~Victor Cans ‘

BARIS: .
8. 01 - . =

A sleeve is required during the canning operation to protect the exterior of
the aluminum can from the attack of the molten aluminum-silicon. The wall
thickness of the sleeve is controlled because it affects the residual wall _
thickness of the can after canning.

The optimum difference between the inside diameter of the sleeve and the
outside diameter of the aluminum can has been determined o be 0, 012" to,
0. 014" (Document HW ~18240). If the difference is greater than 0. 014
aluminum-gilicon ""slopovers,' may result, and if the difference is smaller
than 0. 012" wrinkled cans may be caused. A ferrous material is specified
for sleeves because its resistance to molten aluminum-silicon is adequate
and its thermal conductivity is satisfactory for the preheating of the alumi~
nurn can, -

8.02 = ' ‘ =

The canned assembly must resist corrosive attack before and during pile
irradiation. Foreign materials that are not removed from the assembly
surface during the penetration etch may accelerate the corrosion of the
aluminum components to the extent that the pile water may attack the uranium
and causie the slug to fail,

il
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STEEL SLEEVE = -7 B0 L

- , L (page 1 of 2 pages)
Eef. Docur:ﬁents ' .= Date ™

- N

e - E = -

October 8, 1952

1. HW-9401 Operatmg Process for Cannmg Four-mch Slugs ~

2, HW-18156 Specifications, Acceptance and Sampling Procedures For
Essential Materials (HW Material No." 321)

3. HW —-182.40 Elimination of Al-Si Regects Victor Cans - T =

BASIS° ST T

i

.Ll;

-
vl |

8 01 ! —:: - " I‘ ’ e r ‘ - [UR B .v T g

SlnIIEN o oamee .

A -

= oo

Illl"?l 1

A sleeve is requlred durmg the canmng operatlon to protect the exterior
of the aluminum can from the attack of the molten aluminum-silicon. The
wall thickness of the steel sleeve affects the aluminum can temperature and

therefore rmust be controlled, since the alummum can tempera’cure at the
time of canmng is cr1t1cal

outsuie dlam“eter of the aluminum can has been determined to be 0. 012" to
0. 014" (DoTument HW-18240). If the difference ig greater tham 0. 014"
aluminum-silicon "'slopovers" may result, and if the dlfference is smaller
than 0 OlZ'rwrmkled cans may be caused,

8.02 T e R o 0e e T - - -

The ccmned assembly must resist corrosive attack before and. durmg pile
irradiation; Foreign materials that are not rémoved during the penetra-
tion etch may accelerate corrosion in such a manner so as to reduce the
residual aluminum can thickness to a dangerously low value.
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SPECIFICATIONS - =

8.01 A steel sleeve w:.th a wall thlckness of 0 150" + 0. 015" shall be used
to protect the aluminum can during the canning operation.

8.02 The sleeve or any material used to prepare the sleeve shall not
~ deposit any foreign material on the exterior of the aluminum can
- which cannot be removed during the penetration etch (Process
Specification 21. 0).
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during the canning operation,
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HW-23402

Specification No.
8.0
(page 2 of 2 pages)

Date _ )
December 28, 1953

A steel or cast iron sleeve shall be used to protect the aluminum can

The sleeve of any material used to prepare the sleeve shall not deposit any
foreign material on the exterior of the aluminum can which cannot be
removed during the penetration etch (Process Specification 21, 0).
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HANFORD ATOMIC PRODUCTS QPERATION
ENGINEERING DEPARTMENT

Process Specifications
Triple Dip Canning Process For Alpha Fabricated Uranium

Subject - Specification No.
TRIPLE DIP CANNING TIME CYCLE 9.0
(page 1 of 1 page)

Ref, Doc:umex)ts Date

December 28, 1953
1. HW-9401 Operating Process for Canning Four-Inch Slugs -

BASIS: = - - -

9.0l — - -

The triplg dip canning process and time cycle are based on operating experi-
ence and production tests. Detailed bases for each bath are fownd on the follow~
ing pages., - o N -

9.02 i ‘ B

The carry times during the canning process should be maintained at a
minimum to ensure a uniform product.

SPECIFICATIONS:
9.01 - o o - o= -

The triplp dip process for canning uranium slugs shall follow the flow sheet
below: The slugs shall be dipped in each bath for the time indicated and the
components assembled in the canning bath, Detailed bath specifications

are found on the following ga%es. .
Bronze Bath [Carryl {Tin Bat Carry_’ Centfifuge*Carry 1-31 Dip Bat

At Slug > T 30-40 [ 5 -8 2 -7
econds - _{

Sseconds seconds. cands.
minimum . =
8" Slug = =
90 seconds
minimum

TCan Proheat
40 - 50 3ec.
. [/Can Submergé
25 - 45 3ec,
: 1-8i Canning Bath|} Carry _4Quench
20 deconds
f» t Carry > ﬁdaxizgym

' ' Cap
9.02 Maximum carry time 10 seconds, - -
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HANFORD ATOMIC PRODUCTS OPERATION

ENGINEERING DEPARTMENT

Process Specifications ~ =

Triple Dip Canning Process For Alpha Fabricated Uranium

Subject N : Specification No.
TRIPLE DIP CANNING TIME CYCLE - - 8.0 -
(page 1 of 2 pages)

Ref. Documents Date
’ ' - - Octobér 23, 1953

1, HW -9401 Operating Process for Canning Four-inch Slugs

BASIS:
9. 0L

The triple-dip canning process and time cycle are based on operating
experience and production tests. Records and test data were obtained
using the present type furnaces, Type HD 2430 Hevi-Duty elecirical re-
sistance furnaces (or equivalent) and by measuring bath temperatures in
the following manner: The bath temperature for the bronze, tin, and
aluminum-silicon dip baths is obtained by locating the thermocouple 1" to

31" inward from the crucible wall at a depth of 10" to 14" from the top of

the pot. The temperature of the canning bath is obtained by locating the
thermocouple approximately midway between two adjacent canning jacks,

1" to 2" inward from the crucible wall at a depth of 3" to 6'" from the

top of the pot. Since the following Specifications are based on past records
and test data, they are only applicable to the present equipment and pro-
cedures; and any change of equipment or in procedure will have to be evalu-
ated and new specifications determined.

The specifications are also applicable for a Model CG-1 Ajax induction”
furnace when used for a canning bath. The bath temperature shall be

measured by a thermocouple located at the center of the channel side of
the furnace, six to eight inches inward from the crucible wall at a depth
of six to eight inches in the melt. )

Detaiied bases for each bath are found on the following pages.’
9.02 - _

The carry times during the canning process should be maintained at a
minimum to ensure a uniform product.

The following copies of this page J
were destroyed. 5155
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Process Specifications

Trfiple Dip Canning Process For Alpha Fabricated Uranium

Subject _ : Specification No.

TRIFLE DIP CANNING TIME CYCLE N _9.0
S {(page 1 of 2 pages)
Ref. Documents , - Date

June 185, 1953
1, HW-9401 Operating Process for Canning Four-inch Slugs -

B AS Iu) W o

9,01, - e

The triple~dip canning process and time cycle are based on operating
experience and production tests. Records and test data were obtained
using the present type furnaces, Type HD 2430 Hevi-Duty electrical re-
sistance furnaces (or equivalent) and by measuring bath temperatures in
the following manners The bath temperature for the bronze, tin, and .
aluminum-silicon dip baths is obtained by locating the thermocouple 1" to .
3" inward from the crucible wall at a depth of 10" to 14" from the top of

the pot, The temperature of the canning bath is obtained by locating the
thermocouple approximately midway between two adjacent canning jacks,

I'" to 2" igward from the crucible wall at a depth of 3" to 6" from the

top of the pot. Since the following Specifications are based on past records
and test data, they are only applicable to the present equipment and pro-
cedures; and any change of equipment or in procedure will have to be evalu-
ated and ifiew specifications determined.

Detailed bases for each bath are found on the following pages.
9. 02 =

The carry times during the canning process should be maintained at a
miniraum to ensure a uniform product,
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- ENGINEERING DEPARTMENT

_ Process Specifications

TFiple Dip Canning Process For Alpha Fabricated Uranium - - -

Subject = Specification No,
TRIPLE DIP CANNING TIME CYCLE - - -9.0 _

- (page 1 of 2 pages)
Ref. Documents ' - Date )

e ' A October 8, 1952
1. HW-940l Operating Process for Canning Four-inch Slugs- o

BASIS: -

9.01 o7 ' ) f_ C ‘r‘: .- -

The triple-dip canning process and time cycle are based on operating™~
experience and production tests.  Records and test data were obtained
using the present type furnaces, Type HD 2430 Hevi-Duty electrical re-
sistance furnaces (or equivalent) and by measuring bath temperatures in
the following manner: The bath temperature for the bronze,=tin, and
aluminum-silicon dip baths is obtained by locatifig the thermocouple I'' to
3" inward from the crucible wall at a depth of 10" to 14" from the top of

the pot. The temperature of the canning bath is obtained by locating the '
thermocouple approximately midway between two adjacent canning jacks,

I'" to 2" inward from the crucible wall at a depth of 3! to 6" from the

top of the_pot, Since the following Specifications are based on past records
and test data, they are only applicable to the present equipment and pro-
cedures; and any change of equipment or in procedure will have to be evalu~- -
ated and hew specifications determined. -~ =~ — = ‘ ‘

Detailed bases for each bath are found on the following pages.
9,02 : - =

The carry times during the canning process should be maintained at a= - - i
minimum to ensure a uniform product. T ;
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HW~23402

Specification No.

9.0

(page 2 oi‘ 2 pages)

Date

ctoberi &3, 11953

9,01 The triple~dip process for canning uranium slugs shal! follow the

flow sheet below: The slugs shall be dipped ineach bath for the time
indicated and the components assembled in the canning bath, Detailed
bath specifications are found on the following pages.’

H

Yos

9. 02 Maximum carry time 10 Seconds.

DECLASSIFIED

Bronze Baih>CarryTin Bath>Carryt>Fentritugel>Carryl>A1-51 Dip Bath
" 4" slug 30-40 5-8 5-7
78 Second Seconds Seconds Seconds
Minimum -
3“ slug .
§Pcond - - B -
N inm' {rowm , _
Can Preheat
I,ew:so Sec. , - )
' Can Submerge
25-45 Sec, N B
Al-8i Canning Bath>{Carry}» Quench
— 20 Second * 4
H Carry > Maximum

{ this pa.gG
The following copies © »
¢ were ﬁcfs'mccx:?"‘1 5~ ‘}
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HW ~23402
B Obg, - - - _ .
lota as (0 Speczfxcation No.,
T i’vlj; . 8.0
W%Ww ‘;3* . (page 2 of 2 pages) |
(0-2%-53, ) June 15, 1953 -

SPECIFICATIONS:

9,01 The triple~dip process for canning uranium slugs shall follow the
flow sheet below: The slugs shall be dipped in-each bath for the time
indicated and the components assembled in the canning bath, . Detailed
bath Specxfications are found on the following pages.

'Bronze Bat arryl>{Tin Bat »barrzPCentrifugebEarryﬁrl~Si Dip Bath—{
S

4" slu 30-40 5~8 5-7
70 Second Seconds Seconds | Seconds
Hﬁiimum A ]
g slug . : CoL .
. 90§ econd - )
| Minimmm ,
e — B —
Can Prehea.t
| 48-50 Sec..
Cah Submerge i
. 25 "45 Se(:q \ -
Al-81 Canning Bath->|Carryp| Quench
, - 20 Sécond :
f-?l Cara 5> Maximum

g, 02 Maximum carry time 10 Seconds.

DE@LA%‘F'ED The following copies of this page
. L \ were destroyed, 12-/%>53
: [thri 12, 16, 177 Fnas 2.2

dand 2.5
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(page 2 of 2 pages)

SPECIFICATIONS: o _ -

9. 01 The triple-dip process for canning uranium slugs shall follow the
flow sheet below: The slugs shall be dipped in each bath for the time
indicated and the components assembled in the canning bath. Detailed
bath specifications are found on the following pages.’

Bronze Bath—=>Carry>Tin Bathébarrxl-—>0entrifuge-> arryt=Al-Si Dip Bath—

4" slu 30-40 5-8 L‘ 5-7 f
70 Second .Beconds Seconds - Seconds

Minimum = T

8" _sIug

90 Second

Minimum

. |Can Preheat

40-50 Sec. :

u j'Can Submerge '
25-45 Sec. N - -~

Al-Si Canning Bath-> CarrypQuench

. 20 Second

j—>| Carry || — > Maximum

Cap Preheat| |Scrape| {Swir

4" slug 2-3 2-3
” 20-25 sec. [»| Sec. | Sec. W
. 8" slu ‘

25-30 sec. B =

9,02 Maximum carry time 10 Seconds,

il El prsTROYED A% crASSIFIED SoRAR. 7, 075
DECLASS!FIED

e 2,2% 25 "7%/’7/*-
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e (page 2 of 2 pages)
SPECIFICATIONS: o

9. 01 - The triple~dip process for canning uranium slugs shall follow the
flow sheet below: The slugs shall be dipped in each bath for the time
indicated and the components assembled in the canning bath, Detailed
bath specifications are found on the following pages.

Bronze Batt Bath—>’carry->Tm BatﬁrcarryéCentrlfugeérlarr"T‘AI Si Dip Bath-f

70 Second 30-40 ) P
Mmimum N Seconds| | ' . Seconds econd _ .
Tan Proheat o _ - .

40-50 Sec, | S : )
... . JCaiSUbmerge s T =
= | _25-45 Sec. | - - : R
_ AI-Si Canning Baﬁ —>|Carry’r>|Quenchl 3 R
= o 20 Second  _ - : ’
}*TCa r5 e — Maximum - _
g Cap Preheat
= . 4 _20-25
j Seconds | - ==
9,02 Max1mum carry time 10 Seconds. -
Lo -1 . brsrn , ) _ A- o |
- OYED, SEE CERIIFICATR gy DESTRUCTION 4 2 (49
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HANFORD WORKS

ENGINEERING DEPARTMENT -

Process Specifications

Triple Dip Canning Process For Alpha Fabricated Uranium

Subject - N o S Specification No,
BRONZE BATH : C 10,0

(page 1 of 2 pages)
Ref. Documents i ‘ Date

. June 15, 1953

1. FW-9401 Operating Process for Canning Fo;r -inch Slugs
2. HW-19156 Specifications, Acceptance and Samplmg Procedures for
Hissential Materials

BASIS:

< 10, 01

The bronze bath is the initial part of the uranium beta heat treatment and
prepares the uranium slug surface for wetting by the succeeding metal
baths. The bath composition is limited only by the copper content and
the essential material specifications. The copper content is critical since
a higher percentage of copper may result in solid alpha copper particles
being formed; while a lower percentage of copper may cause excessive
tin carry-over and canning defects. Past experience has shown that tin
carry-over can also be reduced by using a high percentage of recovered
bronze to make up the bronze charge. The essential material specifica-
tions are necessary to prevent the inclusion of high nuclear cross-section
elements’in the canned slug assembly, and to prevent the 1nclusmn of
<1alements that would form high melting point alloys.

0. 02 o

10, 03 -
The temperature of the bronze bath is critical because it is the 1n1tia1
stage of the uranium heat treatment. The uranium-is heated to the
beta range in the bronze bath and quenched to the alpha range in the tin
bath. The lower limit of the temperature and the time of slug immersion
are specified to ensure complete transformation of the uranium slug,
The upper limit of the temperature is specified to prevent the overheating
of the uranium into the gamma range, causing excessive grain growth.

~ DECUASSFED oo
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.. Process Spe01f1cat10ns

Trlple D1p Canmng Process For Alpha Fabrlcated Uramum -

Subject : o P : Spemflcatlo TNo. o
| BRONZE BATH = S N
: = o . S (page lof 2 pages)
| Ref. Docgments T T 7" E. . Date ="' :
- " "Octoe ober8 9=

l. HW- 9401 Operating Process for Canning Four-inch Slugs
2, HW-19156 Bpecifications, Acceptance and Samplmg Procedures for
Essential Materials

BASis: = ST S TR : - =

|'!|i ,’

hi
i

B
Wi
L3

i

. 10. 01

. ' The bronze bath is the initial part of the uranium beta heat treatment and
prepares the uranium slug surface for wettinng by the succeeding metal
baths. The bath composition is limited only by the copper content and
the essential material specifications. The copp&r content is critical since
a higher percentage of copper may result in solid alpha copper particles
being formed; while a lower percentage of copper may cause excessive
tin carry-over and canning defects. Past experience has shown that tin
carry-over can also be reduced by using a high percentage of recovered -
bronze to make up the bronze charge. The gssential materidl specifica=" S
tions arehecéssary to prevent the inclusion. of high nuclear c¢ross-section
elements-in the canned slug assembly, and to prevent the 1nclusmn of
Tlements that would form high melting pomt alloys
0. 07 -2 S

10,03 . .. . a o
The temperature of the bronze bath is critical because it i is the initial
stage of the uranium heat treatment. The uranium is heated to the

beta 1rangé in the bronze bath and quenched to the alpha range in the tin
bath. The lower limit of the temperature and the time of slug immersion
are specified {o ensure complete transformation of the uranium slug.

The upper limit of the temperature is specified to prevent the overheating

of thP uramum mto the gamma range, causmg excesswe gram growth,
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— - Specification No,
GLASSIFIED
) » (page 2 of 2 pages)
June 15, 1953

10,04

The slug%.‘gitation in the bronze bath is specified to promote uniform heat~
ing, complete transformation, and complete wetting of the slug,

10,05

The uranium slug is agitated through the flux layer to promote complete
and umform wetting of the slug,

10,06 o ” _ ~ - Sz

The flux composition is specified to maintain a f1u1d mixture at operating
temperatures that will prevent surface oxidation of the bronze bath and

prevent oxidation of the slug during the transfer to the tin bath, The flux
should be changed at any time the slugs fa11 to Wet properly in the bronze
bath,

il
|| -

SPECIFICATIONS:

10,01 Bath Composition; The bronze bath shall be composed of copper
(HW Material No, 311, Document HW-19156), tin (HW Material
No. 322, Document HW-19156), and normal contaminating ele-
ments of uranium, iron, nickel, and chromium,

Composition Limits: Copper 45% to 49% by weight
10,02 Bronze Temperaturae: 730°C to 750°C - -z

10,03 Slug immersion time in bronze: 4% glug - 55 seconds_minimum
= 8" slug - 75 seconds minimum

10,04 Slug agitation in bronze:
; Rate: 45 complete cycles per m1nute.
Length of Stroke: 4 inch minimum (stroke defined as total
displacement in either direction),

10,05 The slug shall be agltaied through the flux layer in such a manner
that the complete slug is alternately in the bronze and then in the
flux, or flux and air, - =

Time: 15 second minimum
Rate; 60 £ 12 cycles per minute .

10,085 The bath shall be covered with a flux layer, a minimim of 1/2"
thick, composed of a eutectic mixture of BaCly, KCI, and NaCl
(HW Material Number 319), ) _

DECLASSIFIED
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10. 04

The slug agitation in the bronze bath is specified to promote uniform heat-
ing, complete transformation, and complete wetting of the slug.

10. 05 T

The uranium slug is agitated through the flux layer to promote complete

and uniform wetting of the slug.
10. 06

The flux composition is specified to maintain a fluid mixture at operating
temperatures that will prevent surface oxidation of the bronze bath and
prevent oxidation of the slug during the transfer to the tin bath. The flux

should be changed at any time the slugs fail to wet properly in the bronze
bath,

SPECIFICATIONS: B -

10. 01 Bath Composition: The bronze bath shall be composed of copper
(HW Material No, 311, Document HW-19156), tin (HW Material No.
322, Document HW-19156), and normal contaminating elements of
- uranium, iron, nickel, and chromium.

Composition Limits: Copper45% to 49% by weight.
10. 02 Bronze Temperature: 730°C to 750°C o

10. 03 Slug immersion time in bronze: 4'" slug - 55 seconds minimum
8" slug - 75 seconds minimum
10, 04 Slug agitation in bronze:
- Rate: 45 complefe cycles per minute. -
Length of Stroke: 4 inch minimum (stroke defined as total
displacement in either direction).

10, 05 The slug shall be agitated through the flux layer in such a manner

that the complete slug is alternately in the bronze and then in the
flux, or flux and air. -

Time: 15 second minimum -
Rate: 60 + 12 cycles per minute.

£—=10.06 The bath shall be covered with a flux layer, a minimum of 1/2"
Lt thick, composed of BaCl,, KCl, and NaCl (HW Material Nos, 308,

A 316, and 318 respectively, Document HW-19156)

gg: Acceptable Compositions: (As prepared)

cs2 BaCl, (anhydrous) 48,1 i 0.5% BaCl, (dihydrate) 52.0% & 0. 5%
g KCl ) 30. 7%z 0. 5% KCI' " 28.6% % 0. 5%
c.._:; NaCl [ . 21, 2%+ 0.5% NaCl . 19.4% £ 0.5%
S PESTROYED A% CLASSIFIED scmap. /253
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' HANFORD WORKS

ENGINEERING DEPARTMENT

Process Specifications

Triple Dip Canning Process For Alpha Fabricated Uranium

Subject _ Specification No.
TIN BATH ‘ - ‘ - © T 1o

(page 1 of 2 pages)
Ref. Dociuments - Date
October 8, 1952

1. HW- 9401 Operating Process for Canning Four inch Slugs
2. HW-19156 Specifications, Acceptance and Samplmg Procegdures for
Essennal Matemals

BASIS; S ‘ . .

11, 01 - -
11, 02 ' | A
11, 03

The tin bath quenches the slug to complete the heat treatment of the
uranium and cools the slug to the canning temperature. The tin bath

also reduces the amount of copper, and bronze flux which are carr1ed
over to the aluminum-=-silicon baths.

The amount of copper is specified since it forms high meltiqg point -
inter-métallic alloys with aluminum, it interferes with the separation
process,” and it lowers the reactivity of the canned assembly.

The amoint of aluminum required is variable, and only enough should
- be added to protect the tin bath from oxidation.

o4 S S e e = e e -

Any dirt, flux, and oxide on the surface of the tin bath may interfere -
with slug wettmg and adhere to the slug, causmg cannmg dlfflcultles. ]

11.05 : - T -

The slug is aoqtated in the tin bath to flush off adhering bronze flux
and copp®r. T

3||!. i
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10, 04

The slug agltatlon in the bronze bath is speclfied to promote uniform heat-
ing, ‘complete transformatlon, and complete wettmg of the slug.

10, 65

|iI “'

The urafium slug is agitated' through the flux léyer to promo__te compléte
and uniform wetting of the slug.

10. 08

The flux composition is specified to maintain a fluid mixturé at operating
temperatures that will prevent surface oxidation of the bronze bath and

prevent oxidation of the slug during the transfer to the tin bath. The flux
should be changed at any time the slugs fail to wet properly in the bronze

bath. B ‘ o ‘ ) ) o

SPEL.,IFICATIONS _ o

10. 01 Bath Composition; The bronze bath shall be composed of copper
(HW Material No. 311, Document HW-19156), tin (HW Material No.
322, Document HW- 19156), and normal contaminating elements of
uranium, iron, nickel, and chromium.

S . Composition Limits: Copper 45% to 49% by welght

10. 02 Bronze Temperature: 730 °C to 755°C -

10. 03 _Slug immersion time in bronze: 55 secoi;d minimum_

10. 04 Slug agitation in bronze:

e -- Rate: 45 complete cycles per minute -
: Length of Stroke: 4 inch minimum (stroke defined as total
= _ . . displacemient in either derCt].On)

10. 05 The slug shall be agltated through the flux layer in such a manner
that the complete slug is alternately in the bronze and then in the
flux, or flux and air,

Time: 15 second minimum - C
_ Rate: 60+ 12 cycles per minute. =
10, 08 The bath shall be covered with a flux layer, a mimmum of 1/2"

thick, composed of BaCl,, KCl, and NaCl (HW Material Nos. 308,

- 318, and 318 respectlvelyz, Document HW - 19156)

Acceptable Compositions: (As prepared)
BaCl , {(anhydrous) 48.1 # 0,5% BaCl (dihydrate) 52.0% % 0.5%
KCl 30. 7%= 0. 5% gCl 2 E 28.6% % 0.5%
NaCl 21, 2% 0, 5% NaCl . - 10.4% = 0,5%

. . . " o . . =

i e
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B A Spécification No.
ECLASSIFIED
(page 2 of 2 pages)

March 30, 1953

11,01

11, 02
11, 03
11. 04

11. 05

The tin bath shall be composed of {in (HW Material No. 322,
Document HW=-19156), aluminum (HW Material No. 304, Document
HW-19156), and normal contaminating elements of uranium,
copper, iron, chromium, and nickel, - -

Composition Limits: -
a) Copper 5% maximum by welght
b) Aluminum $hdll be added to the tin bath as necessary
to inhibit surface ox1dat10n of the bath,

Bath temperature: 585° - 600°C.~ = =
Immersion time: 30 fo 40 seconds —

Dirt, flux, and oxide shall be kept skimmed from the surface of
the tin bath during canning,

Slug agltatlom
. a) Rate; 84 £ 12 cycles per minute —
- b) Length of stroke: 2 1/2 inch minumum
c) Time of agitation: 5 second minumum

e . /€ dask ¥-6 - 5L
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SPECIFICATIONS: -

o

11. 01 The tin bath shall be composed of tin (HW Material No, 322,
Document HW-19156), aluminum (HW Material No. 304, Document
HW- 191o6) and normal contaminating elements of uranium,
copper, iron, chromlum, and nickel,

Composition Limits:
a) Copper 5% maximum by weight
_ b; Aluminum $hdll be added to the tin bath as necessary
= ~ to inhibit surface oxidation of the bath,

11, 02 Bath temperature: 595°C + 5°C - )
11. 03 Immersion time: 30 to 40 seconds

-

11. 04 Dirt, flux, and oxide shall be kept skimmed from the surface of
the tin bath during canning,. A .

11, 05 _Slgg agitation: ‘ - T -

a) Rate: 84 £ 12 cycles per minute ‘

b) Length of stroke: 2 1/2 inch mintmum =

¢} Time of agitations 5 second minumum

-

. - - Z- ‘-_ _;Z
DESTROYED. SEE CERTIFICALS OF pesmasorion # 20 ¢ ¢

]
1
h b

_——

C T RUSHD

. H

e |3 4 ] |

LIt Rt 4o B¢




— USER

J—

e Al
i

c - HANFORD WORKS

ENGINEERING DEPARTMENT

I

- Process Specifications B

Triple Dip Canning Process For Alpha Fabricated Uranium

Subject: ‘ Specification No,
CENTRIFUGE ‘ = ST 12,0
Ref, Doc-,uments - £

Date
] ﬁc_’cober 8, 1952
1. HW-9401 Operating Process for Canning F01i1_r~inch~.Slugs‘:

BASIS: e o
12. 01

12. 02 .
12.03  _ N

The centrifuge has been part of the process since it was originated
and is considered necessary for the following reasons: -
a) It reduces material carry-over from the bronze and tin
' baths to the aluminum-=~silicon baths. -
b) It may have unknown effects on slug quality and should
not be removed without conclusive iest data, -

SPECIFICATIONS:

12.0L Speed: 500 rpm mihimum. _ - )
12. 02 Length of moment arm: 4 inches minimum
12.09 Time: 5 to 8 seconds, '
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HANFORD ATOMIC PRODUCTS OPERATION
ENGINEERING DEPARTMENT

Process Specifications
Triple Dip Canning Proc¢ess For Alpha Fabricated Uranium

Subject .. _ A ~ Specifixca‘_c_ion No.
ALUMINITM-SILICON DIP BATH - 13.0

. (page 1 of 2 pages)
Ref. Documents Date

~  December 28, 1953

1. HW-0401 Operating Process for Canning'Foﬁ_r-Iﬁch Slugs
2. HW-19156 Specifications, Acceptance and Sampling Procedures for
Essential Materials

BASIS: -
13.01 ._.

The purpose of the aluminum-silicon dip bath is to reduce the tin carry-
over to the aluminum-~silicon canning bath and to form compound layers
petween the aluminum-silicon and the uranium. '

Excess tin is believed to prevent the formation of the uranium compound
layers and tc interfere with the wetting of the slug by the molten
aluminum-silicon,

The compound layers hetween the aluminum-~silicon and the uranium are
a normal conseqyence of the triple dip procéss; and are considered
desirable since they form a metallurgical bond between the aluminum-
silicon and the uranium, and because it is believed they provide a second~
ary barrier to protect the uranium from attack by water. -

13. 02 o _ i

The temperature of the dip bath maintains the slug at the canning
temperature, ' — -

13,03 . - . _

Any dirt and oxide on the surface of the dip bath may be included in the
canned assembly and interfere with the ponding between the cap, can,
and slug.
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ENGINEERING DEPARTMENT

Process Specifications

Tf‘iple Dip Canning Process For Alpha Fabricated Urgnium

ubjects S o Specification No.
ALUMINUM-SILICON DIP BATH 13.0
(page 1 of 2 pages)
Ref. Documents ; . Date

] _ October 8, 1952

1. HW-9401 Operating Process for Canning Four-inch Slugs

2. HW-19156 Specifications, Acceptance and Samplmg Procedures for
Essential Materials

BASIS: - . - z
13,01

The purpose of the aluminum-silicon dip bath i$ to reduce the tin carry-
over to the aluminum-silicon canning bath and to form compound layers B
between the aluminum-silicon and the uranium.

Excess tin is believed to prevent the formation of the uraniium compound

. layers and to interfere with the wetting of the slug by the molten

aluminum-silicon.

The compound layers between the aluminum-silicon and the uranium are
a normal consequence of the iriple-dip process; and are considered .-
desirable since they form a metallurgical bond between the aluminum-
silicon and the uranium, and because it is believed they provide a second-
ary barrier to protect the uranium from attack by water, )

.13. 0z

The temperature of the dip bath maintains the slug at the canmng
temperature,

13. 03 : -

Any dirt and oxide on the surface of the dip bath may be included in the
canned assembly and interfere with the bonding between the cap, can,
and slug, .
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Specification No.

- -13.0
(page 2 of 2 pages)

Date
December 28,

53

13. 04 =

The slug is agitated in the dip bath to remove as much tin as possible -
from the surface of the slug and to form uniform compound layers. The
time is-critical since a shorter time may not permit adequate tin
removal and a longer time may form excessively thick, brittle‘compound
layers. . - .. . o n L

SPECIFICATIONS:

13. 01

The dip bath shall be composed of aluminum and silicon and the normal con-
taminating elements of uranium, tin, copper, irom, chromium, and nickel
that are picked up during use. " : '

The dip bath shall be made up from aluminum silicon alloy (HW Material - -
No. 308, Document HW-19156) with the silicon content adjusted by the addition -
of aluminum, silicon, or master alloy of aluminum and silicon-of sufficient ‘
purity that the composition of the virgin bath will conform to the specification
for HW Material No. 306 except for the silicon content or aluminum-silicon
alloy bailed from the canning bath may be used. _ -

13. 02 i — iz R .
Bath temperature: 585° - 600°C. o _ )
13.03 -

Dirt and oxide shall be kept skimmed from the surface of the dip
bath during canning. - . .

13. 04 = ~ -
Slug agitation in the dip bath: -

" a) Rate: 50 to 90 cycles per minute — A , B
b) Length of stroke: 4'" minimum y - ‘

13. 05 = - - - -
Dip Time 2 to 7 seconds. :

2
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" 13.0
(page 2 of 2 pages)
March 30, 1953

13:04

The slug is agitated in the dip bath to remove as much tin as possible
from the surface of the slug and to form uniform compound layers, The
time is critical since a shorter time may not permit adequate tin
removal and a longer time may form excessively thick, brittle compound
layers., — = :

SPECIFICATIONS:

13. 01 The dip bath shall be composed of virgin aluminum-silicon (HW
Material No. 306, Document HW -19156) or aluminum-silicon
bailed from the canning bath plus normal contaminating elements
of uranium, tin, copper, iron, chromium, and nickel.

13. 02 Bath temperature: 585° - 600°C. o -

13. 03 Dift and oxide shall be kept skimmed from the surface of the dip
bath during canning. .

. 13. 04 Slug agitation in the dip bath:
a) Rate: 50 to 90 cycles per minute:
b) Length of stroke: 4" minimum

13. 05 Dip Time b to 7 seconds,

The following copies of this page
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13:04 .

The slug is ag1tated in the d1p bath to remove asg’ much tin as p0531b1e
from. the surface of the slug and to form uniform compound layers. The
time is cFitical since a shorter time may not permit adequate tin

removal and a longer time may form excesswely thick, brlttle compound
layers.

lh!!i 1

o

SERR

SPEbIFICATIONS

13. 0 The dip bath shall be composed of virgin alummum-sﬂicon (HW
Matemal No. 306, Document HW-19156) or aluminum-silicon
bailed from the canning bath plus normal contaminating elements
_of uranium, tin, copper, iron, chrommm, and nlckel

13. 02 Bath temperature: 595°C + 5°C

13. 0.3 Dn_:‘t and oxide shall be kept skimmed from the surface of the d1p
bath during canning,

13. 04 Slug agitation in the dip bath: :
a) Rate: 50 to 90 cycles per minute
b) Length of stroke: 4" minimum

13. 05 Dip Time 5 to 7 seconds,
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ENGINEERING DEPARTMENT

Process Specifications
Triple Dip Canning Process For Alpha Fabricated Uranium

Subject - . Specification No.
ALUMINUM~SILICON CANNING BATH ' 14.0

(page 1 of 3 pages)

Ref. Documeénts : Date

= December 28, 1953

1. HW-9401 Operating Process for Canning Four-Inch Slugs -
2, HW-19156 Specifications, Acceptance and Sampling Procedures for
Essential Materials

BASIS: - :

14, 01 : : . : : =
14, 02 i -
14. 03 -

The composition and temperature of the aluminum-silicon canning bath
have been selected to obtain the maximum bonding between the cap, can,
and slug with the minimum penetration of the aluminum components.

The lower temperature range specified for the Ajax induction furnace was
indicated by statistical analysis of can wall penetration data.

The tin gpecification is included for the following reasons:

a) See Basis 13, 01
b) The tin limit effectively controls the other contaminating elements
in the canning bath and has proven to be satisfactory on:a pro-
" duction hdsis,” Beforé the tin 1imit gan be removed, 'an-investiga-
tion of the effects of {he other contaminanfs will have to be made
and limits determined.

The silicon content is specified as a temperature spread obtained by a
thermal analysis technique. The thermal analysis technique,* as now
used, consists of ladling approximately three pounds of aluminum-silicon
into a graphite crucible (4 5/8"outside diameter, 3 7 /8" inside diameter,
calibrated chromel-alumel thermocouple. The thermocouple is enclosed
within the sample and rotated in a circularpath 11/2" in diameter,

at approximately 160 rpm, Care must be taken to maintain contact
between the thermocouple bead and the bottom of the protecting tube.

*This analytical method will be removed from the Process Specifications
when the appropriate analytical methods manual is issued. :

DECLASSFED
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Process Specifications

Triple Dip Canning Process For Alpha Fabricated Uranium o - -

Subject ‘ - Specification No.
ALUMINUM-SILICON CANNING BATH - 4.0

- (pag€l of 2 pages)
Ref. Documents - - Date_

October 23, 1853

1. HW-9401 Operating Process for Canning Fouf—inch Slugs
2. HW-19156 Specifications, Acceptance and Sampling Procedures for.
Essential Materials . - - -

BASIS:

14, 01 " . ) , =

14. 02 - - - _
14,03 ] _
The composition and temperature of the aluminum-silicon canning bath
have been selected to obtain the maximum bonding between the cap, can,
and slug with the minimum penetration of the aluminum components.

The lower temperature range specified for the Ajax induction furnace was
indicated by statistical analysis of can wall penetration data..

The tin specification is included for the following reasons:
a) See Basis 13. 01 A L - .
b) The tin limit effectively controls the other contaminating elements
i1 the canning bath and has proven to be satisfactory on a pro~ -
duction basis. Before the f{in limit can be removed, an investiga-
tion of the effects of the other contaminants will have to be made
and limits determined. -

The silicon content is specified as a temperature spread obtained by a
thermal analysis technique. The thermal analysis technique, as now
used, corsists of ladling approximately three pounds of aluminum-silicon
into a graphite crucible (4 5/8" outside diameter, 3 7/8" inside diameter,
and 5 3/4" high) and measuring the temperature of the sample with a
calibrated chromel-alumel thermocouple. The thermocouple is enclosed
in a ceramic protecting tube that is immersed to a depth of approx. FA
within the sample and rotated in a circular pathl 1/ 2" in diameter,

at approximately 160 rpm. Care miist be taken to maintain ctontact
between the thermocouple bead and the bottom of the protecting tube.
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ENGINEERING DEPARTMENT . - -

Process Specifications’ . : -

Triple Dip Canning Process For Alpha Fabricated Uranium

Subject: , o
ALUMINUM-SILICON CANNING BATH

§ Specification No.

~14.0
_ (page 1 of 2 pages)
- Datd = -
o ) - ST EE October 8, 1952
1. HW-9401 Operating Process for Canning Four-inch Slugs sl .
2. HW-19156 Specifications, Acceptance -and Sampling Procedures for
E ssenf:ial Materials = -

e ' - -~

R_ef. Ddc-;ments

it illf.i[ "y
I

BASIS: .
14, OL : w e } - — =
14,02 : =

. 14, 03

The composition and temperature of the aluminu@-silicon cainni'ng bath
were developed to obtain the maximum bonding between the cap, can, and
slug with the minimum penetration of the aluminum components.

L

The tin $pecification is included for the following reasons: ~
‘a) See Basis 13.01 : - - - , S
b) The tin limit effectively controls the other contamingting elements B
" in the canning bath and has proven to be satisfactory on a pro= '
duction basis. Before the tin limit can be removed, an investiga-
tion of the effects of the other contaminants will have to be made
and limits determined. ' : z -
The silicon content is specified as a temperature spread obfained by a
thermal analysis technique. The thermal analysis technique, as now
. used, consists of ladling approximately three pounds of aluminum-silicon
-into a graphite cirucible (4 5 /8" outside diameter, 3 7 /8" inside diameter,
and 5 3/4" high) and measuring the temperature of the sample with a
calibratéd chromel-alumel thermocouple. The thermocouple is enclosed
in a ceramic protecting tube that is immerged to a depth of approx, 2"
within the sample and rotated in a circular path 11/2" in didmeter,
‘at approximately 160 rpm. Care must be taken to maintain contact .= .
petween the thermocouple bead and the botiom of the protecting tube. " :
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Specification No. -
14.0
(page 2 of 3 pages)

Date - :
December 28, 18953

The temperature spread is obtained by subtracting the solidus temperature,
shown by the thermal arrest; from the liquidus temperature, shown by the
initial change of slope of the cooling curve. This method of determining

the approximate silicon content of the canning bath is specified for the
following reasons: : }

a) The method has proven to be satisfactory for production testing.
b) Consistent results are obtainable using this method.
c) No better test on a production basis is available.

it is possible“to obtain a similar temperature spread in a hypereutectic - -
alloy and if there is any reason to suspect that the composition is in the
hypereutectic range it should be checked. This can be done by adding a
small amount of aluminum and if the temperature spread is reduced the
composition is hypereutectic and must be further adjusted. -

SPEC IFICAT_}ONS :
14, 01 = o - - -
The canning bath shall be composed of aluminum and silicon and the normal

contaminating elements of uranium, tin, copper, iron, chromium, and nickel
that are picked up during use. : :

The canning bath shall be made up from aluminum silicon alloy (HW Material
No. 306, Document HW-19156) with the silicon content adjusted by the addition
of aluminum, silicon, or master alloy of aluminum and silicon of sufficient
purity that the composition of the virgin bath will conform to the specification
for HW Material No. 306 except for the silicon content.
Composition Limits: - -
a) Silicon content: The, silicon content ‘shall be determined by a
thermal analysis technique. :
Acceptable temperature spread range between liquidus and
solidus temperatures: 6.3°C to 10. 2°C (These temperature -
sprea/ads correspond to an approximate silicon ramnge of 1L 5% to
- - 10. 9%.
b) Tin content: 0.3% max. by weight

The furnace used for the canning bath shall be either a Type HD2430 Hevi-
Duty electrical resistance furnace, a model CG-1 Ajax induction furnace, or
an equivalent furnace. The temperature of the resistance canning furnace
is obtained by locating the thermocouple approximately midway between the
two canning jacks one to two inches inward from the crucible wall at a depth
of three to six inches. For the induction canning furnace, the thermocouple
is located at the center of the channel side, six to eight inches outward from

' the crucible wall at a depth of six to eight inches. - ‘
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Specification No.

14,0
(page 2 of 2 pages)

Date
October 23, 1953

The teyaperature spread is obtained by subtracting the solidus temperature,
shown by the thermal arrest; from the liquidus temperature, shown by the
initial change of slope of the cooling curve. This method of determining
the approximate silicon content of the canning bath is specified for the
following reasons: A

a) The method has proven to be satisfactory for production testing.

b) Consistent results are obtainable using this method.

¢) No better test on a production basis is available. _

It is possible to obtain a similar temperature spread in a hypereutectic
alloy and if there is any reason to suspect that the composition is in the
hypereutectic range it should be checked. This can be done by adding a
small amount of aluminum and if the temperature spread is reduced the
composition is hypereutectic and must be further adjusted.

SPECIFICATIONS:

14. 01 The canning bath shall be composed of aluminum-silicon (HW Materi-"' .
al No. 308, Document HW-19156), aluminum (purity equal to the
analysis of HW Material Nos. 302 or 303, Document HW-19156),
and normal contaminating elements of uranium, tin, copper, iron,
chromium, and nickel.

Composition Limits: i

~ a) Silicon content; The silicon content shall be determined
by a thermal analysis technique, L A
Acceptable temperature spread range between liquidus
and solidus temperatures: 6. 3°C to 10, 2°C (These -
temperature spreads correspond to an approximate

N silicon range of 11. 5% to 10. 9%.

b) Tin content: 0.3% max. by weight

14, 02 Bath temperature: 596C. Max. (Resistance furnace)
594C Max. (Induction furnace)

14. 03 Canning time: 20 second maximum -

(From slug immersion into canning bath to quench).
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Specification No.

The temperature spread is obtained by subtracting the solidus temperature,
shown by the thermal arrest; from the liquidus temperature, shown by the
initial change of slope of the cooling curve, This method of determining
the appréXimate silicon content of the canning bath is specified for the
following reasons: :

a) The method has proven to be satisfactory for production testing.

1) Consistent results are obtainable using this method.

¢) No better test on a production basis is available.

It is possible to obtain a similar temperature spread in a hypereutectic
alloy and if there is any reason to suspect that the composition is in the
hypereutectic range it should be checked. This can be done by adding a
small amount of aluminum and if the temperature spread is reduced the
composition is hypereutectic and must be further adjusted.

SPECIFICATIONS: - A - -

- - o m——— - e

14. 01l The canning bath shall be composed of aluminum-silicon (HW Materi- -
al No, 306, Document HW -19156), aluminum (purity equal to the
analysis of HW Material Nos. 302 or 303, Document HW -19156),
. ard normal contaminating elements of ‘uranium, tin, copper, iron,
chromium, and nickel, -
~. - Composition Limits: - ' :
_ a) Silicon content: The silicon content shall be deter-
. ~_ mined by a thermal analysis technique. '
: Acceptable temperature spread range between o
- liquidus and solidus temperatures: 6.3°C to 10.27C
(These temperature spreads correspond to an approxi-
mate silicon range of 11. 5% to 10. 9%.
b) Tin content: Broad Limit - 0. 3% max. by weight
Narrow Limit - 0. 2% max. by weight,

14, 02 Bath temperature: 585°C to 596°C : - - -

14,03 Ca.:ﬁning' time: 20 second maximum
(From slug immersion into canning bath to quench).

L= L we ; ' ARIFIFR - The following coples of this page
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Specification No.
14.0
(page 3 of 3 pages)

Date .
December 28, 1953

14, 02 ' - =

Bath temperature: 596C Max. (Registance furnace)
594C Max. (Induction furnace)

14@ 03 B . . B - . —__ z

Canning time: 20 second maximum
(From slug immersion into canning bath to quench),.
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- - Process Specifications A
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____Jga;c;t:_‘ B ‘ Spécification No.
CANNING BATH PROCEDURE , - 15,0. ..
\pag‘e 1 of 2 pages)

Ref, Documents T E Date
i ~June 15, 1953
i, HW- 9401 Operating Process for Canning Four inch Slugs
~ HW-22677 Preliminary Evaluation of Cap Preheating Methods -
HW- 28123 Use of Low Frequency Vibration to Promote Wettmg of
- Caps _ -

BASIS: - ‘ =

[ U

15,01 . _

The canning time cycle controls the penetration of the aluminum cang
the width of the aluminum-silicon bond between _the cap and can; and the
quality of the bond between the cap, can, and slug,

15,02

The conchtlons of preheating and submerging the can=sleeve assembly
affect the penetration of the can and the seating of the uranium slug,
Quick submersion avoids excessive can wall erosion and results in better
aluminum-silicon wetting of the can bottom,

15,08 - . o - =

Any dirt and oxide on the surface of the canning bath may be included in
the canned assembly and interfere with the bonding between the slug, can,
and cap, or cause penetration of the can wall, corrosion and poor welds,

15. 04

The slug is dipped in the canning bath to mamtam the slug at canning
temperature and to flush off the lower purity aluminum-silicon carried
over from the dip bath,

15,05 = S = = SRS

The method of cap preheat and insertion affects the width of the aluminum-
silidon bond between the cap, can,and slug, Methods that have proven to
be satisfactory are described in Documents HW-9401, HW-28123, and

: S DECLASS’FIED Uy doot . #-6 - 56
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CAN:NING BATH PROCEDURE - = 15.0
(page 1 of 2 pages)

Ref. D

:|. mi,: P

enj:s ) - . Date
. - - - = - T‘obers 1952

1, EW- 9401 Operating Process for Canning Fou¥~inch Slugs ) -
HW-22677 Preliminary Evaluation of Cap Preheating Methods - o

BASIS: i . - S

15, 01

- The canmng time cycle controls the penetratlon ‘of the aluminum can;
the width of the aluminum-silicon bond between the cap and can; and the
quality of the bond between the cap, can and slug

15, 02 ' , : -

The condltlons of preheatmg and submergmg the can- sleeve assembly
affect the penetration of the can and the seating of the uranidm slug
Quick submersion avoids excessive can wall erosion and results in better
aluminum-silicon wetting of the can bottom.,

15,03 ' -

Any dirt'and oxide on the surface of the canning  bath may be included in
the cannéd assembly and interfere with the bonding between the slug, can,
and cap, or cause penetration of the can wall, corrosion and poor welds,

15, 04 B

The =1ug is dipped in the canning bath to maintain the slug at canning
temperature and to flush off the lower purlty aluminum-silicon carried
over from the dip bath. _ _ _

15, 0.» :

The method of cap preheat and insertion affects the width of the aluminum-
silicon bond between the cap, can and slug., The present method, if care-
fully followed, gives satisfactory results under production conditions and
test vond;tlons. (Document HW-22677)

Crpira 7 12, /¢, 19 22, ZY, 2 S ﬂ@/’%
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HW- 22677 Basically, these methods consist of preheating the aluminum
cap, and wetting the cap surface with molten aluminum-silicon by mechan-
ical abrasion or low frequency vibration,

A general cap wetting specification is given since Specification 18 01
controls the amount of cap erosion; and welding serves as a controlling
test for cap wetting, If the cap is not wet on the sides, the weld will be
uneven, contain oxide inclusions and pinholes, or will have-other defects
that can be detected by visual inspection, L ER

SPECIFICATIONS:

15,01 The agsembly of the component parts shall follow the canning
time cycle, Specification No, 11,0, oL oo

15,02 The can-sleeve agsembly shall be immersed in the molten bath in
a vertical position to within 1/2 inch of the mouth and shall be ,
preheated for the specified time, After preheating, the can-gleeve
. agsembly shall be quickly submerged and held for the specified
time,

15,03 The surface of the canning bath shall be skimmed of dirt and oxide
immediately prior to the slug immersion into the bath,

15,04 The slug shall be submerged in the canning bath, then oriented
coaxial with the can, and inserted carefully in the submerged can,

15,05 The cap shall be preheated and wet on the sides and bottom by
molten aluminum-gilicon prior to insertion into the aluminum can,
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SPECIFICATIONS:

15. 01

15, 02

15. 03
15. 04

15. 05

The assembly of the component parts shall follow the canning time
cycle, Specification No. 1L. 0.

‘The can-sleeve assembly shall be 1mmersed in the molten bath in
a vertical position to within 1/2 inch of the mouth and shall be pre-
heated for the specified time. After preheating, the can-sleeve
assembly shall be quickly submerged and held for the spec1f1ed
time.

The surface of the canning bath shall be skimmed of dirt and oxide
immediately prior to the slug immersion into the bath.

The. slug shall be submerged in the canning bath, then oriented
coaxial with the can, and inserted carefully in the subx:nerged can.

The cap shall be preheated by being held motionless in the canning
bath., After preheat, the cap shall be removed from the bath and
the bottom scraped on a transite board. The cap shall then be re-
submerged in the bath for approximately three seconds, during

--which it is given three vigorous swirls approximately 3 inches

in diameter, Without removing the cap from the bath, it shall

~be_carefully inserted in the submerged can with enough force to

.y e 5
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- HANFORD ATOMIC PRODUCTS OPERATION

ENGINEERING DEPARTMEN’f

Process Specifications ' -
Triple Dip Canning Process For Alpha Fabricated Uranium

Subject ) = Specification No,
QUENCH  _— - = 18.0

{page 1 of 1 page)
Ref. Documentis _ ~ Date

Deécember 28, 1953
1. HW-9401 Operating Process for Canning Four-inch Slugs

16, 01 = ' - = = -
The canned assemblies are quenched to permit handling,
16.02 . E] : - - _

The aluminum-silicon is kept dry until it has solidified to prevent the
formation of steam which may cause cocked caps and the formation of
gas pockets in the bonding layer between the cap and can,

SPECIFICATIONS:

16. 01 % 2 = :—
Quench: The canned assemblies shall be water quenched,

16.02 = , o

Depth of Immersion: The canned assembly shall beAbottom-—quen_ched
so that the molten aluminum-~silicon does not contact the water until
after it has solidified.

DECLASSIFED
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REPRODUCTION MASTER DESTROWLD AS CLASETFIED smayq VR
HANFORD WORKS

ENGINEERING DEPARTMENT

Process Specificationg

Triple Dip Canning Process For Alpha Fabricated Uranium

Subject: ~ o Specification No.
QUENCH - 16,0

Ref, Doc:'ﬁments

) L i - October 8, 1952
1. HW-9401 Operating Process for Canning Four-inch Slugs

_ ‘ . Date

BASIS:

——— N - - -

16, 01

The canned assemblies are quenched to permit handling.

16. 02 o — o
. The aluminum-silicon is kept dry until it has solidified to prevent the

formation of steam which may cause cocked caps and the formation of

gas pockets in the bonding layer between the cap and can.

SPECIFICATIONS:

16. 01 Quénch: Water

16. 02 Depth of Immersion: The canned assembly shall be bottom-quenched
so that the molten aluminum-silicon does not contact the water
until after it has solidified.

- The following\ éopies of this page _
9 - were destroyed. &° '/5"5_
- 2 12, Jo [T ER T
24, 25 ‘
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e - HANFORD WORKS

ENGINEERING DEPARTMENT _ =

Process Specifications

Triple Dip Canning Process For Alpha Fabricated Uranium

Subjects — ‘ - Specification No.
FACING N ' S 17,0
Ref. Doc’;?}lhlents ‘ T Date

October 8, 1952
1. F¥IW-9401 Operating Process for Canning Four-inch Slugs

BASIS:

17.01 ' ' - _ .

The facmg of the canned slug removes the excess aluminum cap and

aluminum-silicon remaining from the canning of the assembly. The
‘ facing should be done in such a manner that the bond between the cap

and the uranium is not fractured and that the aluminum-silicon bonding

layer between the cap and can is clearly visible.

It is nec&ssary fo have a sound bond between the cap and the uranium
slug because of heat transfer considerations and to add protection for the
uranium from attack by water.

The bonding layer should be clearly visible for the follow:mg reasons:
a) The accuracy of the bonding layer 1nspect10n depends on the clarity
of the bonding layer.
-b) Certam types of cocked caps are more eas:.ly detected.

A standard General Electric £-5 finish or smoother should be adequate for
bonding layer clarity and also will facilitate the_welding operation. -

SPECIFICATIONS: N - = =

17.01 The caps shall be faced to such a finish that the aluminum-=-silicon
bondmg layer between the cap and can is €learly visible and can be B}
measured for width.

1
| F
|
|
|
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o wam  DECLISIFED

HANFORD ATOMIC PRODUCTS OPERATION
ENGINEERING DEPARTMENT

Process Specifications
Triple Dip Canning Process For Alpha Fabricated Uranium

Subject Spe‘ciﬁgation No,
CANNED ASSEMBLY SPECIFICATIONS ) 18. 0

- {pagel of 2 pages)
Ref, Documents ‘Date

Dédember 28, 1953
1, HW~8401 Operating Process for Canning Four-Inch Slugs

BASIS: i
18. 01 — : T -

The cap thickness (aluminum cap thickness plus Al-Si thickness) is specified
to provide adequate protection of the uranium slug while not causing excess
reactivity loss. At the present time there is no non-destructive test for
aluminum cap thickness or cacked caps.

The degree of non-seating is limited to prevent excessive reactivity
losses in the piles. - .

The width of the bond between the cap and can affects the amount of non-
aluminum elements present in the weld bead, Such elements are un~
desirable since they may lower the corrpsion resistance of the weld bead,
If the bond is too wide, the weld may not weld the can to the cap. The

0. 040" maximum bonding layer width has been specified as a practical
limit and will be lowered at such time as the cap wetting technique is
perfected. ; '

SPECIFICATIONS:
18, 01 B : T
The canned assembly after facing shall conform to page 2 of this specification.

- DECLASSIFIED
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HANFORD WORKS

ENGINEERING DEPARTMENT

Process Specifications

Triple Dip Canning Process For Alpha Fabricated Uranium

Bu ;ec ~ . Specification No.
CANNED ASSEMBLY SPECIFICATIONS ' 18.0

(page 1 of 2 pages)

Ref., Documents - Date
' - December 9, 1952

1. HW-9401 Operating Process for Canning Four-inch Slugs
BASIS:

18. 01 _ ; . -

The cap thickness is specified to provide adequate protection of the urani-
um slug while not causing excess reactivity loss. At the present time
there is no non-destructive test for aluminum cap thlckness or cocked
caps. :

The degree of non-~seating is limited to prevent excessive react1v1ty

losses in the piles. - 7

Keeef /- 1452

The width of the bond between the cap and can affects the amount of non-
aluminum elements present in the weld bead. Such elements are un-
desirable since they may lower the corrosion resistance of the weld bead.
If the hond is too wide, the weld may not weld the can to the cap. The

0. 040" maximum bonding layer width has been specified as a practical
limit and will be lowered at such time as the cap wetting technique is
perfected

SPECIFICATIONS:

18, 01 The canned assembly after facing shall conform to Drawing -
- H-3-4957 (Revision 2) attached.

~ The following copies of this page
= : - were destroyed. 3-25-5¢
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- . HANFORD WORKS - -
© - . ENGINEERING DEPARTMENT i
_ - Process Specifications B

= s P b

... Triple Dip Cénni_ngf Process For Alpha Fabricated Uranium

Subject: ™ C e me. %. .. Specification No,

CANNED ASSEMBLY SPECIFICATIONS C TTis.0 .
& (page 1 of 2 pages)

Ref. Documents ~ " "Dafe
= T e S “October 8, 1952

1. HW-9401 Operating Process for Canning Four-inch Slugs’

BASIS: : o B Lo -

18,01 = - Sl T T

The cap '_fhickness is specified to provide adequdte protection of the urani-
um slug while not causing excess reactivity loss. At the present time

‘ there is no non-~destructive test for aluminum cap thickness or cocked
caps, = ' : ! o .

- P e, - B - B B

The degree of non-seating is limited td'pr“'e'vent excessive reactivity
losses i the piles, o ‘ ‘ B

The width of the bond between the cap and can affects the amount of non-
aluminum elements present in the weld bead. Such elements are un--
desirable since they may lower the corrosion resistance of the weld bead.
If the bond is too. wide, the weld may not weld the can to the ©tap. The
0. 040" maximum bonding layer width has been specified as a practical

limit and will be loweredg.t such time as the cap wetting technique is . .

perfeacted? -

b el

SPECIFICATIONS; ' -~ =% == =7 =~

18. 01 The canned as}éeml;lir after facing shall conform to Dréwing B
_ H-3-4957 (Rev,ml) attached, » = = -
o o T T g
: B DRSTROYED. SBE CRRIIFICATE OF prsRICTION & - ¢q
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MAXIMUM  VISIBLE BOND -
TRICKNESS . 0.040 " -
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0.245" MAX
LEGEND
Y = W AW - -
Leﬁ%%& DIMENSION :
Py 01985 £ 0.5 ) _ _ . _
At 0.240" t0.020 ,

CANNED SLUG SPECI\FICATIONS
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HANFORD ATOMIC PRODUCTS OPERATION

ENGINEERING DEPARTMENT

Process Specifications
Triple Dip Canning Process For Alpha Fabricated Uranium

Subject " _Bpecification No,
WELDING N 19.0

(page 1 of 2 pages)
Ref, Documents Date

December 28, 1953

1. HW-9401 Operating Process for Canring Four-Inch Slugs

2, HW-18158 Specifications, Acceptance and Sampling Procedures for
Essential Materials (HW Material No, 307 - Argon)

3. HW=-21744 Final Report, Production Test 313-116-M

4. HW-27297 Final Report, Production Test 313-120-M

BASIS: =
19. 01 i - - ~

An inert-arc type welding method was selected after extensive and continued
experimentation. .

19. 02 - - = -

Present inspection methods can determine, without regard to the welding
procedure, whether or not a weld is acceptable. Destructive testing has
shown that a weld with the specified weld dimensions will have the cap joined
to the can, the percentage of bonding layer constituents on the outer weld
surface reduced to a minimum, and the bonding layer penetrated to the
specified weld depth as a test for voids and 1mpurities°

18,03 -

Defects such as pinholes, porosity, cracking, and other discontinuities

in the weld and in the underlying bond can be the cause of pile failures and
autoclave failures. Excess weld overhang is undesirable since it restricts
the cooling water flow and is a possible cause of slug cavitation.

19, 04 . - i Z

The welding operation acts as a test to reject slugs with poor bonds between
the cap and can. A poor bond between the cap and can may provide an
entrance I6r water to attack the uranium slug. Patching of the weld may
cause a porous area in the weld bead.

DECLASSIFIED
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Obsolete as oi-Lln-—.—%m ‘ - =
e  JELSSEED ™

AOEDR DSS"‘R{)YBD A3 CL AﬁSIFIB ........

REPRODUCIION X
HANFORD WORKS

ENGINEERING DEPARTMENT

Process Specifications - .=

Triple Bip Canning Process For Alpha Fabricéted Uranium

Subject - o _ = Specification No. ~
WELDING ' _18.0 .
= ' 7 (pagel o'ffz pages)
Ref. Documénts o i " Daite
] November 11, 1953
1. HW 9401 Operating Process for Canning Four-inch Slugs -
2. HW-19156 Specifications, Acceptance and Sampling Procedures for
Essential Materials
3. HW-21744 Final Report, Production Test 313-116-M
4, HW-27297 Final Report, Production Test 313-120-M
BASIS: - o PR -k =
19. 01 . . - -

An alternatifig current, inert arc, type welding me‘chod was selected after
extensive and continued experlmentation.

19. 02 s

Continued operating experienee has revealed that a general welding method,
rather than a detailed welding procedure, can be specified for the welding
operation. Present inspection methods can determine, without regard to
the welding procedure, whether a weld is acceptable. Destructive testing
has shown that a weld with the specified weld dimensions will have the

cap joined to the can, the percentage of bonding layer constituerits on the
outer weld surface reduced to a minimum, and the bonding layer pene-
trated to the specified weld depth as a test for voids and impurities,

19. 03

Defects such as pinholes, porosity, cracking, and Sther discontinuities

in the weld and in the underlying bond can be the cause of pile failures and
autoclave failures. Ezxcess weld overhang is undesirable since it restricts
the cooling water flow and is a possible cause of slug cavitation,

19, 04 = '

The welding operation acts as a test to reject slugs with poor bonds
between the cap and can. A poor bond between the cap and can may pro--
vide an entrance for water to attack the uranium slug. Patching of the

weld may cause a porous area in the weld bead.
copies of this ‘
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— HANFORD WORKS

ENGINEERING DEPARTMENT - L

Process Specifications

Triple Dip Caphing Process For Alpha Fabricated Uranium

Subject - IR _ ~ Specification No, |
WELDING -~ 7 .2 . i 2 ~Zwo

B o ' (f)agélonpgges)
Ref, Documents . - R Date

October 8, 1952

1. HW-9401 Operating Process for Canning Four-inch Slugs

2. HW-19156 Specifications, Acceptance and Sampling Procedures for
Eissential Matefials - -

3. HW-21744 Final Report, Production Test 313-116-M .

4. HW-24486 Interim Report #1 on Production Test 313-120-M B

BASIS: o e = - s

19. 01 - .. o - - == = = el — i T R e

An alterndting current, inert arc, type welding machine was selected
after exténsive and continued experimentation.

19, 02

An acceptable -combj.pa:t;ion of wélding variables is necessary to obtain a’
satisfactory weld bead with regard to penetration, width, and continuity,

19. 03 -

Defects stich as pinholes, porosity, cracking, arfd other discz}ntinfuitie_g N
in the weld and in the underlying bond can be the cause of pile failures
and autoclave failures. Excess weld overhang is undesirable since it

restricts the cooling water flow and is a possible cause of slug cavitation.

19,04 = - - i .

=

|

The welding operation acts as a test to reject slugs with poor bonds
between the cap and can. A poor bond between the cap and can may
provide an entrance for water to attack the uranium slug, Patching of
the weld may cause a porous area in the weld bead, - )

- - = —

T RUSHE)

ki |

3,4, 6

o ICLISSFED . 55 £ o

= - ' = The following copies of this page
: ‘ “were destroyed. / 2~1{-53

téAw//J/_é//z.Z/)
. 2 4,,4},25,
- 675 dod” 426 - 86



—EUSFED

Specification No.

1.0
(page 2 of 2 pages)
Date
December 28, 1953
SPECIFICATIONS: , : .
19, 01 = z - -

An inert-arc type welding method using argon (HW Material No. 307,
Document-19156) shall be used in the welding operation.

19, 02 -
The weld bead produced shall have the following dimensionss

Width -~ 0,125" to 0.187" (Distance measured on a radius at the cap
surface). )
Penetration - 0. 050" minimum (Distance from the top of the can to
‘ the root of weld bead as measured on
a line parallel to the longitudinal slug
axis. )

19. 03 - ‘ =

The weld bead produced shall be smooth, even, and free from pinholes, -
porosity,cracks, and other discontinuities. The final weld bead shall pass
a ring gage 1l.4505" maximum inside diameter. '

19 » 04 = 3 4 -

Any evidence of a poor bond between the cap and can during welding is
cause for réjection. of the slug. Deéfective welds shall not be repaired by
patching or any other method. ) :

DECLASGFEp ~— et
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Specification No,
19.0

T

SPECIFICATIONS :

19.01 . - - —

An alte‘rnating current, inert arc, type welding method using argon (HW
Material No. 307, Document HW-19156) shall be used in the welding
operation, ' B -

i
T

19. 0z =
The weld bead produced shall have the following dimensions:

Width - 0.125" to 0.187" (Distance measured on a line perpendicular
to the longitudinal slug axis. )

Penetration ~ 0. 050" minimum (Distance from the top of the cap to the
-root of weld bead as measured on a line
parallel to the longitudinal slug axis. )

19. 03 - ' .= -

The weld bead produced shall be smooth, even, and free from pinholes, -
porosity cracks, and other discontinuities. The final weld bead shall
pass a ringgage that has an inside diameter of 1. 450" £ 0, 005",

19. 04 - . ‘ A = = L

Any evidence of a poor bond between the cap and can during welding shall
cause rejection of the slug. Defective welds shall not be repaired by
patching or any other method.

The following copies of this page
were destroyed. 5—/5-5¢
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Specification No.

19. 0
(page 2 of 2 pages)

SPECIFICATIONS:

19, 01 An alternating current, inert arc, type welding method using argon
(HW Material No. 307, Document HW -18156) shall be used in the
welding operation.

19, 02 Welding Variables: Acceptable combinations of amperage, arc
path, rpm, and argon flow are found in Table I.

Time for number
of revolutions Type of Amperage Argon flow
- Revolutions * 2 seconds weld pass + 3 amps Liters per minute

4"slug 8'slug
4 60 1-2% 85 100 3.5 Minimum
6 60 1-2 1056 120 3. 5 Minimum
6 60 1= Tokak 115 - 130 3.5 Minimum
7 60 1-2 110 125 3. 5 Minimum
7 60 1-1 120 135 3.5 Minimum
8 60 1-2 115 130 . 3.5 Minimum
8 60 1-1 125 140 3.5 Minimum

*One preheat pass, approx. 3/8" from slug edge, followed by two
welding passes,
®kOne preheat pass, approx. 3/8" from slug edge, followed by one
welding pass.

18. 03 The weld bead produced shall be smooth, even, and free from
pinholes, porosity, cracks, and other discontinuities. The final
weld bead shall pass a ring gage that has an Inside diameter of
1.450" £+ 0. 0005",

18, 04 Any evidence of a poor bond betw‘een;the cap and cah during welding
shall cause rejection of the slug. Defective welds shall not be
repaired by patching, or any other method.

The following copics of this pag—

were destroyed. /2-/(-§3
34, bkl 16, 19, 2,
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e DECLISSEE

- . . - L - = 19,0
_ SR : (page 2 of 2 pages)

SPECIFICATIONS:

19. 01 An alternating current, inert arc, type Welding method using argon
(HW Material No. 307, Document HW-19156) shall be used in the
Weldmg operation,

19. 02 Welding Variables; Acceptable combinations of amperage, arc
path, rpm, and argon flow are found in Table L.
> Time for number ) -
__of revolutions Type of Amperage Argon flow
Revolutions + 2 setonds  weld pass + 3 amps Liters per minute

4 60 1-2% 85 3.5 Minimum
8 60 1-2 -105 3.5 Minimum
8 60 ] -1k 115 3.5 Minimum
7 60 1-2 110 . 3.5 Minimum -
7 60 1-1 120 3.5 Minimum
8 60 ; 1-2 115 3.5 Minimum
8 60 1-1 " 125 3.5 Minimum

*One preheat pass, approx. 3/8" from slug edge followed by two welding
passes,”
*¥One preheat pass, approx 3/8" from slug edge, followed by one
welding pass.

19,03 The weld head produced shall be smooth, even, and free from
pinholes, porosity, cracks, and other discontinuities,” The final
weld bead shall pass a ring gage that has™an inside diameter of-
1. 450" + 0, 0005,

19, 04 Any evidence of a poor bond between the cap and can durmg welding
shall cause rejection of the slug, Defective welds shall not be
repaired by patching, or any other method. ‘
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-HANFORD ATOMIC PRODUCTS OPERATION

——— ENGINEERING DEPARTMENT ) . -

- Process Spec1f1cat10ns -
TAriplee Dip Canning Proc¢ess for Alpha Fabricated Uranium

Sul:J]_ o o o _Spgcificatiorl No.
BOND TEST . L~ S 20.0 _
- ) - B (page lof 3 pages)

Ref, Dquments ‘Date -

TJaly 1, 1954

1. HW~9401 Operating Process for Canning Four-Inch Slugs

2, HW—19156, Specifications, Acceptance, and Sampling Procedures for
Essential Materials, (HW Materials Nos. 301 and 310_- Acenaphthene
and Carbon Tetrachlorlde, respectlvely) )

} 3. HW-23402, "A" Canning Process - :

4, HW-32186, Development of Ulirasonic Unbond Test

o BASIS: - :

The slugs are tested for completeness- of bondmg between the slug core

and the side wall of the slug can., Slugs having an unbonded area larger

than oné square centimeter have been rejected in the past by means of the

frost test to ensure that localized corrosion does not result from thermo-
- galvanic action near the defective area in which the heat transfer is limited,

The frost test equipment for testing bonding iscalibrated using slugs with
voids in the braze layers that are approximately one square centimeter in
area, the exact size of which can be readily established by means of
autoradiography. The frost test, then, essentially rejects all slugs having ~
void areas one square centimeter or larger and all slugs having other
unbonded areas of this approximate size dependmg on thelr_relatlve_
insulating effect.

The ultrasonic bond test equipment is designed to measure’ the total unbonded
area in the side wall of the slug rather than the areas of discrete defecis.
The rejection limit when using the ultrasonic test is essentially the response
} to a on€ square centimeter unbonded area in conjunction with a small
allowance for the sum of minute unbonded areas found in pieces of acceptable
quality,

DFCUSSFE) — om—

‘-




b e

i
|
t

T % ] N #* . - o
Ohsolete as of__ 220> 8% e SR
. Date :

L) - \".“ " ) - HwW-25402
\.h%%\‘ ‘ The followirg copies m
HANFORD WORKS were destroyed. -9 -5y

Sl 16177 20,5574

ENGINEERING DEPARTMENT

Process Specifications

Triple Dip Canning Process For Alpha Fabricated Uraniuni

Subject: ’ . Specification No.
FROST TEST ’ ‘ ‘ T 20,0 .

S ) . (page 1 of 2 pages)
Ref. Documents S Date

- October 8, 1952

1. HW-9401, Operating Process for Canning Fotr-inch Slugs.

2. HW-19156, Specifications, Acceptance and Sampling Procedures for
Essential Materials. .z : :

BASIS: . = =

20. 01 ] ; .

The slugs are coated with a substance that will melt under test condi-~
. tions to indicate a poorly bonded area between the can, slug, and, or -

cap.  If the frost material is removed, an accurate test canrot be -

obtained. '

20,02 . T - -

The slug temperature at the time of testing is critical since the machine
is calibrated at a specific temperature. If the slugs are at a’low tempera-
ture,unbonded slugs may not be found; and if the slug temperature is too
high, acceptable slugs may be rejected. . . L o

= =

20,03 © e . .

(a), (b) The operating conditions of the Frost Test Machine are estab-
lished to obtain maximum sensitivity. - i -
(e) Pilot slugs are used to check the accuracy of the machine.
(d) Slugs that show an indication of an unbonded area are rejected because
of heat transfer considerations. '

20,04 - . L o B

The slugs should be defrosted to promote proper etching.

IBEFXGPLCTION MASTER DESTROYED AL CLASSIFIED SCRAP...?.‘.'.‘X" §¥
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- 20.0°
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Date
T‘l_l 1954

.o B
ao
3
I

Pilot slugs (secondary standards) are used during normal o_peratlon‘ to
check the accuracy of the frost test equipment.. Duplication of response
may be checked using slugs with areas. exceedmg the max1mum areas
spe'mfled for standard slugs. :

Pilot slugs may be used instead of standard slugs for rdutlﬁe checking of
the ultrasonic test unit insofar as ensuring that slugs having unbonded areas
as large or larger than in standard slugs are rejected. Several auxiliary '
methods may be used to ensure that slugs with less total unbOnded area
than the standard slugs are not rejected.

SPECIFICATIONS: T : z )

20,01 ° - ]

Slugs shall be tested for the presence of deleterious unbonded areas by
either the frost test procedure or the use of the ultrasonic test device.

20. 02 | -

Frost Test Procedure v R -

a) The slugs shall be sprayed with a mixture of acenaphthene (HW.
Material No. 301, Document HW-19156) dissolved in carbon tetrachloride
(HW Material No, 310, Document HW-19156) or equivalent solvent.
The slugs shall be handled so that the sprayed coating is not removed
prior to the frost test. -

b) After the spraying operation, the slugs "shall be brought toa mlmmum
temperature of 25 C and tasted at that temperature, - -

c) Frost test:

(1) Power input: As required by the coil calibration to reproduce
established melted areas on standard slugs at 26 C +1C.

(_2) Travel Rate: 5.20 + 0,05 inches per second.” - -

"(3) Pilot Slug Check: Pilot slugs shall be used to check the accuracy
of the machine. The outlined areas on consecutive pilot slugs -
tested are to be rotated 90 degrees from the previous pilot slug
to check the centering of the slugs in the coil. If the melted areas
on pilot slugs do not correspond tp areas outlined thereon, showing
the machine to be in error, frost testing shall be discontinued
until the cause of the trouble can be located and corrected. In

T )
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Obsolete as of. Q L= S -

- pata

SPECIFICATIONS:

20. 01 The slugs shall be sprayed with a mixture of acenaphthene .
(HW Material No. 301, Document HW-19156) dissolved in carbon
tetrachloride (HW "Material No. 310, Document HW-19156) or equi-
valent solvent. The slugs shall be handled so that the sprayed
coating is not removed prior to the frost test.

20, 02 After the spraying ope‘ratlon, the slugs shall be brought to a mini-
mum temperature of 25 OC and tested at that temperature.

20, 03 Frost Test:
a) Power input: As required by the coil calibration to repro-
- duge est%bllshed melted areas on standard slugs at
26°C £.1°C
b) Travel Rate- 5.20 + 0, 05 inches per second.
c) Pilot Slug Check: Pilot slugs shall be used to check the
accuracy of the machine. The outlined areas Qn con--
S = secutive pilot slugs tested are to be rotated 90~ from the
T previous pilot slug to check the centering of the slugs in
- the coil. If the melted areas on Pilot slugs do not corre-~
= _ -spond to areas outlined thereon, showing the ‘machine to
Z be in error, frost testing shall be discontinued until the
cause of the trouble can be located and corrected. -
In such case, all slugs tested subsequent to the most
recent satisfactory standard shall be retested.
~ d) Slug acceptability: Any slug showing a melted area of any
- size shall be rejected.

20,04 After frost test the slugs shall be defrosted -

- - - -
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Specification No.
= T = 20.07 R
. (page 3of 3 pages)

Date o
- '—T—l 1954 : B

this case, all slugs tested subsequent to the most recent
— satisfactory pilot slug check shall be retested. ”

- -(4) Slug acceptability: Any slug showmg a melted area of any size
- shall be rejected.

d) Af’cer frost test the slugs shall be defrosted. = _
20.03 . =
Ultrasomc Test Procedure - -

a) "The ultrasonic bond test equipment shall be adjusted so that the
- sindicator will indicate rejection when standard slugs are tested.

b) Standard slugs or pilot slugs shall be used to check the accuracy of the
%equipment. If the machine is found to be in error, all slugs tested
subsgquent to the most recent satlsfactory slug check shall be retested.

20,04 - o — : : - -

Sta ndard Slugs )

a) Standard slugs for the calibration of the frost test equlpment shall
be slugs with void areas in the braze layer or unbonded areas of
“equivalent heat transfer effect of 1.0 +...05 square centlmeters in

‘area. —-

b) Standard slugs for the calibration of the ultrasonlc bond tester shall
' ‘be slugs with one braze layer void of 1.0 + .05 square centimeters
in area. The equipment response (count)"i'rom scanning the_whole . .
<slug shall not exceed the response from scanning this specified

.defect by more than 20 per cent.
20.05 . , B

Pilot Slugs B ' - B .
a) The size of any individual unbonded test area on frost test pllot slugs
“shall be at least one square centimeter in area, F;’ost test pilot slugs
~shall be calibrated using standard slugs. E ’

b) Pilot slugs used for the ultrasonic bond test shall meet the standard
sslug specification except the unbonded area need not be present as a
_~void in the braze layer. The size of the unbonded area shall be
‘Verlfled by the countmg method using standard slugs for comparlson

T T
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~ HANFORD ATOMIC PRODUCTS OPERATION

IECLISSFED

HW-23402

ENGINEERING DEPARTMENT

- Process Specifications
Triple Dip Canning Procéss For Alpha Fabricated Uranium

Subject 2 : - Specification No.
PENETRATION ETCH 21,0 -
' (page 1 of 1 page)

Ref. Documeénts o ' ’ ' ~ Date -

December 28, 1953

1. HW-9401 Operating Process for Canning Four-Inch Slugs
2. HW-]9156 Specification, Acceptance and Sampling Procedures for
Essential Materials (HW Material No. 10 ~ Nitric Acid)

BASIS: o ) .
21, 01 = , = -

The etch reveals any aluminum-silicon which has penetrated or has been
soldered to the outside of the can and indicates the approximate concentra-
tion of the bonding metal in the weld. Slugs having such defects are poten-
tial pile failures because of the poor corrosion resistance of these areas.
The slugs are rinsed and dried to permit handling and facilitate the sub- -
sequent visual inspection, B

21. 02 o

The immersion time is limited to prevent excessive removal of the can and -
weld metal. '

SPECIFICATIONS:

21. 01 - ‘ | - S -

The canned slugs shall be etched in nitric acid, (HW Material No, 10,
Document HW-18166) rinsed, and dried. The standard for the etchant will
be to equal or heighten the contrast obtained by etching an Al-Si reject for
10 minutes in a freshly prepared 40% 1 % nitric acid solution, by weight,
at 80C.

21, 02
Maximum etching time; 20 minutes.

DECASSFED
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ENGINEERING DEPARTMENT ~ _ . R

T -Prqcess Specifi‘cations:j :

‘ ﬁlple Dip Caﬁniﬁ’g‘__f’roc‘ess For Alpﬂé. Fabricated Ux_?_anium = -
Subjects © LTt SooTE Lo “Specification No.
PENETE;:’;TION“E@CH 0 R — - . _.2L0
-Ref, Dociiiments T S :D_a__ég s

o _ . B - October 8, 1952

1. HW-9401 Operating Process for Canning Foiij_ii' -inch 'Slugs; _
2. HW-18156 Specification, Acceptance and Sampling Procedures for"
Fssential Materials, T -

BASIS; - ) =

21.01

The etch reveals any aluminum-silicon which has penetrated or has been

. soldered to the outside of the can and indicates the approximate con-
centration of the bonding metal in the weld. Slugs having such defects
are potential pile failures because of the poor corrosion resistance of -
these areas. The slugs are rinsed and dried to permit handling and
facilitate the subsequent visual inspection. = CT ’

21,02 . e e e e e = e e -

The imniersiontime is limited to prevent excessive removal of the can
and weld metal. : . A

SPECIFICATIONS:

21. 01 The canned slugs shall be etched in nitric acid, (HW Material
No7 10, Document HW-19156), rinsed, and dried. After etching,
any aluminum-silicon on the surface’of the canned assembly shall

- bedarkened and the aluminum can shall have a bright clean finish.
--The standard for the etchant will be to equal or heighten the com-
trast obtained by etching an Al-Si reject for 10 minutes in a freshly

prepared 40% nitric acid solution,” by weight, at 80°C.’

2. 02 Maximum time of immersion; 20 minutes, o DE CLASS'HED ‘
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- HANFORD ATOMIC PRODUCTS OPERATION
ENGINEERING DEPARTMENT

Process Specification
Triple Dip Canning Process For Alpha Fabricated Uranium

Subject - . ‘ T ~  $Specification No.

AUTOCLAVE _ o 22.0
| : (page 1 of 1 pages)

Ref. Documeénts ~ Date '

De ember 28, 1953
l. HW- 9401 Operating Process for Canning Four-Inch Slugs

2. HW-29952 Lahoratory Comparison of Bteam and Water Autoclaving
BASIS:
22,01

The autoclave test is designed to reject canned slugs with unsound closures,
cans, and/or caps. Such slugs are potential pile failures., It has been
experimentally determined that either steam or water autoclaving is an
acceptable test method (Décumert HW - 24952)

22. 02 o= . : B < -
Subsequent handling of slugs after autoclaving, other than normal inspsection
and storage, may alter the thickness of the aluminum jacket and ox1de film
found on the slug. -
SPECIFICATIONS:

22. 01 _

Temperaturé: Steam or water temperature 165C to 180C,

NI |
-0 |

UEEE

Duration of Test: 40 hours minimum A i
22, 02 L - :

The autoclave test shall be the final operation prior to the storage and
shipment of the canned slug.

DECLASSIFED




DRSS e
ﬂnm ~44- - - ﬁw 23402 - ?3}3&

Eﬁkﬁ%ﬁ%’”ﬁﬁ?ﬁ?ﬁ?ﬁﬁé‘:ﬁﬂ&ﬁ@m AR SR

o HANFORD WORKS ~ - -
- ENGINEERING DEPARTMENT .
_n» B ~ Process Specificati,ong o : S
?ple Dip Canning Process For Alpha Fabmcated Uranium .
ubj_ect° __ o P el Sp?ic:lflcatlon No.
AUTOCLAVE ‘ - = ) ‘T’ 22.0
‘Ref. Doé;ur'nents S - Date
- == ‘October 8, 1952

1. HW-940] Operating Process for Canning Four~inch Slugs.

22,01 ' ‘

+  The autoclave test is designed to reject canned -_slugsA with-un_sound
closures, cans, and, or caps.” Such slugs are potential pile failures.

22,02 & SR T Sz T oE LT

Subs.@quent handling of slugs after autoclave, other than normal 1nspection
and storage, may alter the thickness of the alurninum jackef and oxide
film found on the slug

SPECIFI‘C‘ATIONS- - » o =z -
22.01 Stdam pressures 90-125 psig T ) Tz T
Duration of Test: 40 hours minimum L7 T oot T
* 22,02 The autoclave test shall be the final operatlon prior to the storage
- and shlpment of the canned slugs. . =~ . v E - At ¢
= - - - - The following copiea of this page
: - G e - =200 were destroyed. 5"’5"522
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= HANFORD ATOMIC PRODUCTS OPERATION
ENGINEERING DEPARTMENT

Process Speclflcahons o =

—_— P

Trlple Dip Canning Process for Alpha Fabricated Uranium

Sul)Ject - Specificafion No,
CAUSES FOR REJECTION (CANNED ASSEMBLIES) 23.0
S - - i (page 1 of 3 pages)
Re*i‘ Documents ‘ - ‘ = .+ Date : .
o T T 7T Julyl, 1954

1. BW- ¥-9401, Operating Process for Canning Four»Inch Slugs -

2. I-IW-23543 Final Report Production Test LOS -468P, M_chamcal Damage
to Slug; Cans During Charging A ) ) :

3. HW-234GZ AW Canning Process °~ = 1T o

I'!i l'

BASIS-
23.01 _ |
The defects below are causes for re;;ecucm becauses

i

a) Specific bases are contained in each specification. -

- b) (1) The thickness of aluminum jacket protecting the uranium slug may
. be reduced to a dangerously low value if the ;spec;.flcatlon limits
are exceeded, - -

The cap end is included in the 0 004-inch specification to re;ect
- slugs that may have damaged weld beads and because of the danger
of a deep marred surface coinciding with a cocked cap. -

{2) The O. 035-inch marred surface specification for the base end of
~ the slug is predicated on the requirement of a minimum of 0, 035-
inch of aluminum plus a 25 per cent safety factor between the
exterior of can base and the bottom of the extrusion dimple in

T T ’rhe inferior of the can,

{3) The base end bevel specification limits damage. otherwise .
~ = permitted on the base of slug, that would extend into the side wall
of the can or would result from: dropping the slug.

(4) Any foreignmaterial imbedded in the surface miay cause’
: accelerated local corrosion, . _ -

RS
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- HANFORD ATOMIC PRODUCTS OPERATION
_  ENGINEERING DEPARTMENT

Process Specifications
Triple Dip Canning Process For Alpha Fabricated Uranium

Subject - ‘ N Specification No,
CAUSES FOR REJECTION (CANNED ASSEMBLIES) 23.0
(page 1 of 3 pages)

Ref. Dorpuments ’ ‘ ‘ Date
December 28, 1953

1. HW-9401 Operating Process for Canning Four-~Inch Slugs - :
2., HW-23543 Final Report Production Test 105*-4:68Pil Mechanical Damage

to Slug Cans during Chapging The following copies of this page
were destroyed, ¢~ 2Y-5f
BASIS: : : TR thao 12 1609t 23 254

23.01 © 0.8 dast. Y4-6-~50
The defects below are causes for rejection becauge: - :
a) Speeific bases are contained in each specification.

b) (1) The thickness of the aluminum jacket protecting the uranfum
‘slug may be reduced to a dangerously low value if the specifica-
tion limits are exceeded.

The cap end is included in the 0, 004" specification to reject
slugs that may have damaged weld beads and because of the
danger of a deep marred surface coificiding with a cocked cap.

The base end bevel is included in the 0. 004" specification as a
measure to reject slugs that have been dropped, Such slugs
have damaged cang or caps that may be more susceptible to
corrosion and failure in the pile. -

(2) The 0. 035" marred surface specification for the base end of
the slug is predicated on the requirement of a minimum of
0. 035" of aluminum plus a 25% safety factor between the exterior
of the can base and the bottom of the extrusion dimple in the
interior of the can.

(3) Any foreign material imbedded in the surface may cause
dccelerated local corrosion. ‘

¢) The presence of aluminum-gilicon on the exterior of the canned
assembly lowers the corrosion resistance of the slug, - ’
LASSIFIED scpar. 2.4 57
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Process Specifications

Triple Dip Canning Process For Alpha Fabricated Uranium

Subject - o ‘ Speéification No,
CAUSES FOR REJECTION (CANNED ASSEMBLIES) 23,0 .
{(page 1 of 2 pages)
Ref. Documents S ~ 7 Date
March 30, 1953

1. HW-9401 Ogerating Process for Canning Fofir-inch Slugs.
2. HW-23543 Final Report Production Test 105-468P, Mechanical
Damage to Slug Cans During Charging. C - -

BASIS: ~ ‘ : - -

23,01

The defects below are causes for rejection because:
a) Specific bases are contained in €ach specification. \
b) (1) The aluminum jacket protecting the uranium slug may be reduced
to a dangerous low value if the specification limits are exceeded,

The base end bevel is included in the 0. 004" specification as a
measure to reject slugs that have been dropped. Such slugs have
been physically shocked and may have weakened or cracked
bonding layers. : -7 - -

The cap end is included in the 0. 004" specification to reject
slugs which may have damaged weld beads and because of the
~ danger of a deep marred surface coinciding with a cocked cap.
(2) The 0. 035" specification for the base end of the slug is based
~~ —on the figure of 0. 035" minimum required aluminum thickness
with a 23 per cent safety factor. - :
(3) Any foreign material imbedded in a surface mar. may cause
" accelerated local corrosion. ; oo N
c) The corrosion resistance of the canned assembly has been lowered.
d) The poor bond may provide an entrance.for water tq attack the
uranium slug. - - =
e) The discontinuities may provide an entrance for water to attack
the uranium slug. - A
f) The cracked or cocked cap may provide an entrance for water to
enter the assembly and also lowers theé strength of the cap.
g) Any warped or oversize canned slug will restrict cooling water
flow through the pile tubes and in extreme cases may block the

tube. - N
The following copies of this pa e -

were destroyed. 5—)35=5¢

. 2 J2, Vo) 19 thlie, =
- @Zf% Wm;c[j-/g e

V. /8 Qost. 4-( -5)




 DECLASSIFIED ... ...

Date
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ENGINEERING DEPARTMENT - o

Process Specifications

Triple Dip Canning Precess For Alpha Fabricated Uranium

¢

Subject i . _ Specification No,
CAUSES FOR REJECTION (CANNED ASSEMBLIES) ) 23.0 -
(page 1 of 2 pages)

-Date
December 9, 1952

L. HW-9401 Operating Process for Canning Four-inch Slugs.
2. HW-23543 Final Report Production Test 105-468P, Mechanical
Damage to Slug Cans During Charging, z

Ref, Documentis

‘“'!

BASIS: .
23, 01 '

The defects below are causes for rejection because: = - -
a&. Specific bases are contained in each specification.
b. (1) The aluminum jacket protecting the uranium slug may be reduced
" to a dangerous low value if the specificationlimits are exceeded,

The base:end bevel.isincluded in the 0. 004" specification as a
measure to reject slugs that-have been dropped. Such slugs have
been physically shocked and may have weakened or cracked
bonding layers.

The cap end is included in the 0.004" specification to reject
slugs which may have damaged weld beads and because of the-
.danger of & deep marred surface coinciding with a cocked cap.
(2) The 0. 036" specification for the base end of the slug is based
on the figure of 0. 035" minimum required aluminum thickness
with a 23 percent safety factor. .
(3) Any foreign material imbedded in a surface mar may cause
accelerated local corrosion,
c. The corrosion resistance of the canned assembly has been lowered,
d. The poor bond may provide an entrance for water to attack the
uranium slug, B
e. The discontinuities may provide an entrance for water to attack
the uranium slug. : )

f. The cracked or cocked cap may provide an entrance for water to
enter the assembly and also lowers the strength of the cap.

g. Any warped or oversize canned slug will restrict cooling water
flow through the pile tubes and in extreme cases may block the
tube, ' - = :

DECLA SSIFIEDEsmom. SEE CERTIFICATE OF DESTRUCTION ML?&
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h) There is evidence of an unsound bond between the can and slug
which may cause the slug to failunder irradiation. -
i) The corrosion re51stance of the canned assembly has been
lowered. -
j) The dih of canned slugs as measured in the Hanford 305 pile is
a measure of the relative reactivity of the slugs in the Hanford
105 reactors. The higher the dih value (the value may be positive
since the material tested is compared to a standard) the greater
the reactivity of the slugs under irradiation. The limits imposed
Wwere selected as a compromise between canning eff1c1ency and
pile operating efficiency.

SPECIFICATIONS: e "

23. 01 Causes for rejection:

a) Failure to meet process specifications.,”

b) Marred surface (cause for rejection)

(1) Any scratch, dent, or hole greater than the specified

. limit on the cap end cylindrical surface, or base end _
bevel of the canned slug B

- : Broad Limit: 0. 004" in depth -
Narrow Limit; 0.003" in depth

(2) Any seratch, dent, or hole greater than 0. 035" in depth on
the base end of the slugs.
(3) Any scratch, dent, or hole on the surface of the canned
assembly that contains any foreign material,
c) Any evidence of aluminum-silicon penetration or slopover.
d) Any evidence of a poor bond between the cap and can during —
welding.
e) Any pinholes, porosity, cracking, or other dlscontlnultles
- in the weld bead. =
f) Any evidence of a cracked or cocked cap
g) Failure of an autoclaved slug to pass through a 1. 455‘%0 0005"
: tube gage 1/2 inch longer than the final canned slug length. =
h) Any swelling, wrinkling, or rupture of a can wall or cap
of an autoclaved slug.
i) Any evidence of corrosive pitting.
i) Lots having a dih of below minus 0. 460 per strmger of 22
four inch slugs and 11 eight inch slugs sampled randomly. In
addition, the monthly average of the dih values for all lots
canned during any consecutive 30 calendar day peridd shall not
be less than -0.210. _

The followzng copies of this pago
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“7I“r1p1 D1p V'Cé.wl;n)ing Process For AfphéI Fabricated Uraniu _ :
Subject: o o - Specification No. i
CAUSES FOR REJECTION (CANNED ASSEMBLIES) T23.0

2 A (page 1 of 2 pages) |
Ref. Documents . . .. . . .  _ . Date o

- = . R T : - October 8, 1952
1, HW-9401 Operating Process for Canning Four-inch Slugs. .
2, HW-23543 Final Report Production Test 105-468P, Mechanical _ ... .

Damage to Slug Cans During Charging. =~ — - o - )
BASIS: R _ o .

23,01 B o - . .

The defects below are causes for rejection because; -

&, Specific bases are contained in each specification.

b. The aluminum can wall thickness protecting the uranium slug )
has been reduced to a potentially dangerous value, — o

¢. The corrosion resistance of the canned assembly has been lowered.

d. The poor bond may provide an entrance for water to attack the
uranium slug, , _ _ ,

@. The discontinuities may provide an entrdance for wate¥ to attack
the uranium slug.

f. The cracked or cocked cap may provide an entrance for water to
‘efiter the assembly and also lowers the sirength of the cap.

g. Any warped or oversize canned slug will restrict cooling water
flow through the pile tubes and in extreme cases may block the.
tube, . - -

h. There is evidence of an unsound bond between the can and slug

~which may cause the slug to fail under irradiation. -

i. The corrosion resistance of the canned assembly has been
lowered. - :

J. Slugs with low reactivity may reduce the efficiency of the piles.

* PR . =N = -

LR U

nnsmucmi?#_ ‘2// L'M{

PESIROYED. SEE CERTIFICALE OF

S DRSS

I T Tei T ITSATRTATTEE . amee wegen

ﬁ '1} v b
t i|




HW-23402"

Specification No,
‘ 23.0° "
(page 2 of 3 pages)

Date ? o
oo o ﬂyl 1954 )

ol o
|

- d) The poor bond may provide an entrance for water to attack the
uranium slug.

e) 'I‘he discontinuities may provide an entrance for water to attack the
uranium slug

) “A defective component may ‘allow water to enter th: assembly and
cause the slug to fail.

g) Any warped or oversize canned slug w111 restrict coolmg water flow
through the pile tubes and in extreme cases may block the tube. o

h) There is evidence of an unsound bond between the oan and slug which
may cause the slug to fail under irradiation,

i) The dih of canned slugs as measured in the Hanford 305 pile is a

.. Ieasure of the relative reactivity of the slugs in the Hanford production
“reactors. -The hlgher the dih value (the value may bhe positive since.
the material tested is compared to a sfandard) the greater the
reactivity of the slugs under irradiation. The limits imposed were
selected as a compromise between canmng efflclency and plle
operatmg efficiency.

SPECIFICATIONS:
23.01 _

I

hige |
I

Causes for regectmn«
a) Fa1lure to meet process speclflcatmns

b) Marred surface =

(1) Any scratch or dent greater than 0.004-inch in depth on the
cap end or side wall of the slug. -

;(;2.) Any scratch or dent greater than 0._035 1nch in depth on the
base end of the slug, _ B _.

Any scratch or dent greater than 0. 035—1nch in ‘depth on the base- end
bevel that has not resulted from dropping the slug providing the ‘
defect does not extend into the sidée wall. Defects caused by

- dropping the slug or which extend into side wall of the slug shall
not be greater than 0. 004-inch in depth.

{4) Any scratch or dent on the surface of the canned assembly that
contains any foreign material. =

-
-’
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Date

December 28, 1953

d) The poor bond may provide an entrance for water to attack the
uranium slug, c

e) The discontinuities may provide an entrance for water to attack
the uranium slug. '

f) A defective component may allow water to enter the assembly and
cause the slug to fail.

g) Any warped or oversize canned slug will restrict cooling water
flow through the pile tubes and in extreme cases may block the
tube, :

h) There is evidence of an unsound bond between the can and slug
which may cause the slug to fail under irradiation.

i) The corrosion resistance of the canned assembly has been lowered.

§) The dih of canned slugs as measured in the Hanford 305 pile is a
measure of the relative reactivity of the slugs in the Hanford
production reactors. The higher the dih value (the value may be
positive since the material tested is compared to a standard) the
greater the reactivity of the slugs under irradiation. The limits
imposed were selected as a compromise between canning efficipncy

and pile operating efficiency, The following coples-of th] )
) : 8 page

SPECIFICATIONS: , . Were destroyed. 9-3¢ -5y
23. 01 - 2T ) e, /9,22 26-4
Causes for ré&jection: : L% dot, ¢ -8 - S6

a) Failure to meet process specifications. - —
b) Marred surface.

(1) Any scratch or dent greater than 0.004" in depth omr the cap
end, cylindrical surface, or base end bevel of the canned slug,

(2) Any scratch or dent greater than 0. 035" in depth on? the base
end of the slug.

(3) Any scratch or dent on the surface of the canned assembly that
contains any foreign material, :
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h. There is evidence of an unsound bond between the can and slug
which may cause the slug to fail under irradiation,

i, The corrosion resistance of the canned assembly has been
lowered. :

j. Slugs with low reactivity may reduce the efficienicy of the piles.

SPECIFICATIONS: o _ —_ -

23.01 Causes for rejection:
a. Failure to meet process specifications.
b. Marred surface (cause for rejection)

(1) Any scratch, dent, or hole greater than the specified
limit on the cap end, cylindrical surface, or base end
bevel of the canned slug." :

Broad Limit: 0. 004" in depth
Narrow Limit: 0.003" in depth

. (2) Any scratch, dent, or hole greater than 0. 035" in depth on
the base end of the slugs.
(3) Any scratch, dent, or hole on the surface of the canned
assembly that contains any foreign material.
¢. Any evidence of aluminum-silicon penetration or slopover,
d. Any evidence of a poor bond between the cap and can during
welding, - -
e. Any pinholes, porosity, cracking, or other discontinuities
in the weld bead.
- f. Any evidence of a cracked or cocked cap.
g. Failure of an autoclaved slug to pass through a 1. 455" tube
age’1/2 inch longer.than the Final canned slug lengih,
h "%ny' swelling, wrinkling, or ruptire of a cam Wall %tr' cap
of an autoclaved slug. . :
i. Any evidence of corrosive pitting, )
J. Lots having a dih of below minus 0. 290 per stringer of 22~
four inch slugs or 11 eight-inch $lugs sampled randomly.
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23. 01 Cause for reJectlorv -
a. Failure to. meet process speclflcatmns. .
.-+ - b, Marred surface - any scratch, dent, or hole greater than
E ‘0, 004" in depth.
Note: Slugs having scratches, dents, or holes greater than
0. 003" in depth must be stamped with an identifying
mark and a production record must be maintained of
the number of such slugs shipped to the pile areas.
~ ¢. Any evidence of aluminum-silicon penetration or slopover.
.. ds Any evidence of a poor bond between the cap and can during
" welding.
e, Any pinholes, porosity, cracking, or other dlscontlnulties
; in the weld bead.
=< ... f, Any evidence of a cracked or cocked cap,
~ g. Failure of an autoclaved slug to pass through a 1, 455" tube
) gage 4 1/2 inches long.
_ 4 _h, Any swelling, wrinkling, or rupture of a can wall or cap
-7 == 77 7of an autoclaved slug.
' ® ==, Any evidence of corrosive pitting. o
e m=.oj, Liots having a dih of below minus 0. 290 per strmger of 22
¥ - four inch slugs sampled randomly shall be held for inspection
B by the Technical Section before shipment to the 100 areas.
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c) Any evidence of alummum-sﬂlcon penetratlon or slopover

d) Ev1dcnce of a poor bond between the cap and can durmg welding,.

- e)
)
L
-

i)
)

P1nholes, porosity, crackmg, or other- dzscontinuif.les in the weld

bead.

Ev1dcnce of a defectlve can or cap such as seams, 1am1nat10ns, or

holes,.

Failure of an autoclaved slug to pass through a 1. 4555~-inch maximum
inside diameter tube. gage 1/2 inch long_er than the f:.nal canned slug

length.

Any swelling, wrinkling, or rupture of 2 can wall or cap of an

‘autoclaved slug.

Evidence of corrosive pitting.

Lots having a dih of below minus 0.460 per stringer of 22 four-inch
Blugs or 1l eight-inch slugs sampled randomly.

In addition, the

monthly average of the dih values for all lots shippéd to any pile area
during any consecutlve 30 calendar day period shall not be less than

-0. 210.
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Any evidence of aluminum-silicon penetration or slopover.
Evidence of a poor bond between the cap and can during welding,

Pinholes, porosity, cracking, or other discontinuities in the
weld bead.

Evidence of a defective.can or cap such as seams, laminations,
or holes. g o . B -

Fadilure of an autoclaved slug to pass through a 1. 4555" max.
inside diameter tube gage 1/2 inch longer than the final canned
slug length. :

Any swelling, wrinkling, or rupture of a can wall or cap of an
autoclaved slug, . - -

Evidence of corrosive pitting.

Liots having a dih of below minus 0.460 per stringer of 22 four~
inch slugs and 11 eight-inch slugs sampled randomly. In addition,
the monthly average of the dih values for all lots shipped to any
pile area during any consecutive 30 calendar day period shall

not be less than -0. 210. ‘
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- HANFORD ATOMIC PRODUCTS OPERATION

'ENGINEERING DEPARTMENT

Process Specifications N T

Triple Dip Canning Process For Alpha Fabricated Uranium

Subject - : - = Specification No.
STORAGE 24,0

. _ {page 1 of 1 page)
Ref, Documents : L .. .. — Daste )

B Decembe}__“ 28,' 1953
1. HW-21008 Corrosion of Unirradiated Process Slugs During Storage

at 105DR . ]
2. HW-21275 Corrosion of Process Slugs during Stgrage N
BASIS: . | : oz
24. 01 = = - =

The slugs should be stored in such a manner that the slug quality is not
lowered. Improper handling (such as storing in wet or dirty containers)
may lead to serious corrosion or méchanical damage.

SPECIFICATION: | . | )
24. 01 - ' ' ' T

i

The canned slugs shall be stored in such a manner that their condition at

the time of shipment will meet the requirements of all previous specifications
listed in this document,
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L HW 21009 Corrosmn of Un1rrad1ated Process Slugs Durmg Storage

“at’ 105DR.
HW 21275 ("‘orrosmn of Process Slugs Durmg Storage =

s

i'|i| l'| S H .

l BASIS: ~ Sl _ B
If proress slug' are 1mproper1y stored prlor to chargmg, harmful corro- A
sion of the can wall may occur, especially severe pitting,

24,02 2 o ~ : | = - ‘
Foreign confe.;mnants contamed in the hners and pads affect %ﬁ e type and

severity of the corrosive attack.

24,08 — - S . ‘

1 Storage t1me should be kept to a minimum to reduce total c,orrosion )
Slugs which show ev1dence of corrosive attack may fail durmg irradiation.

- - = == - . R

i 4

SPEC’ IFICATIC»NS $

24, 01 Slugs shall be shlpped and stored in dry containers at all times.

24,02 Lmers ‘and pads, if used, shall be kept cléan., The surface of the
linér or pad that contact the canned assembly shall be free of glue,

24,03 Slugs that are stored longer than three months shall be inspected
~for corrosive attack before shipment and those slugs that have
corrosion product build-up, or show ev1dence of pitting or etching

attack shall be reJected
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