Muon Cryosystem Design Note #13

Addendum
SUBSYSTEM: . CDM __lcwm %] Cryoplant
TITLE: CDM Built 400 Liter Liquid Helium Dewar
AUTHOR: R.I.Dachniwsky]
DATE March 3, 1986

DATE OF ADDENDUM: May 27, 1986

This addendum contains the Manufacturer’s Data Report, test
results, and mill certification sheets for the 400-L Viguid helium

dewar.

Reviewed by:

- ) oy
v . £/3 /6
Name Pate




EQRM U-1A MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS
{Alternative Form for Single Chamber, Completely Shop-Fabricated Vessels Onby)
As Required by the Provisions of the ASME Code Rules, Section Viii, Division 1
Robinson Mfg. Company 2210 So, Delaware St. Denver , Colorado 80223

{Nama and address of manufacturer)

1. Manufactured and certified by

s Manufactured for_CeDeMe Machining & Fabrication 1,950 Niagara St. Commerce City, Colo. 80022

(Name and address of purchaser)

3. Location of installation Uﬁkﬁm

{Name and address)

s Type Horize TIsb NA D1991 NA 19086

(Horiz ar veet., tank) (Mfge's senal No.t {CRN) {Drawing No.} (Nat'i. Bd. No.} (Year buitt)

5. The chaemical and physical properties of all paris meet the raquirements of material specifications of the ASME BOILER AND PRESSURE

VESSEL CODE. The design, construction, and work manship conform to ASME Rules, Section Vi, Division 1 1983
Year
. Summer 1985 NA Helium Duwar
Addenda (Date) Code Case Nos. Special Service per UG-1201d)

s snon _SA 2LO 30k S8 0375 NA 3Fte 6 Ft. L inches
Matl. (Spec. Na., Grade) Nom, Thi. {in.} Corr. Aliows. fin} 1' EELD m‘thﬁ Length lovaratl ) (ft & i)
DBL Bubt NA X NA NA 1 Single Butt NA 1

7. Seams:
Long. (Welded, Dbl., AT {Spotor Full) £6. (%) H.T. Temp. { F) Time (ht] Garth {Welded, Db, R.T. (Spot, Parual. No. of Courses
Sngt., Lap. Butt) Snyl., Lep. Bu & ar Fult}
8. Heads: {a) Matl 2)40 BOL; Ss (b) Matl. gﬁ%u QLLQ SS
(Spec. No., Grade) {Spec. Mo, Grade}
Locaton (Top. Mingmum Cosrosion Crown Kpuckiv Elepuical Concal Hanusphernicdl Flat Side fu Pressure
Bottom. Ends) Thickness Atlowance Radius Radus Ranhu Apex Angle Radius Diameter (Convex ar Concave)

w | Top <375 NA 80 ¢ 109 | NA NA NA NA Concave
o | Bottom | «375 NA 80 % 104 | NA NA NA NA Concave
¥ rernovabie, bolts used (describe other fastenings) é a8 l/Qw 13 gﬁ, 2?6 BOL!, SS

{Math, Spec. No., Gr., Size, Mo}

9. MAWP, E,Q’Q psi at max. temp. %& . O
Min, termp. {(when less than ~209F) mhgg 9F. Hydro,, LBt pressura 1«5@ S Psi.
16, Nozzles, inspection and safety valve openings:
Purpus: @m om Lentorcemen ow

{intet, OuifeleDram) No &‘7:: Size g@@i{w Mot (\;im ‘ !Md(l \ A|I:u.m'<1 bogation

Drain 111/t Weld 8h 276 3000# None Weld Rothom

Outled 1 11 1/2% Ceupe SA 182 None Weld Tap side |

Vent 1 |1/*  Coupe SA 182 None Weld Tap side
%@}ﬂ% 1 131 . Coup SA 182 None Weld Tap_side
17 u’&?ﬁ%ﬁéfts: Skirt mf? L.ugs ﬁg 2 MW,,,mOthe J— WV,NWW.«,,Wzg@m@Agmched - JEA W@l@ F?@p side

.} Resonibal fWhere and how!

12. Remarks: Manufacturer's Partial Data Feports properly identified and signed by Commissioned Inspectaers have been furnished for the following itermns of

the report:

{Name af pars, ttem number, Mfgr's. name and sdentdying stamp)

CERTIFICATE OF SHOP COMPLIANCE

We certify that the statements made in this report are correct and that all details of design, material, construction, and workmanship of this vessel con-

form to the ASME Code for Pressure Vessets, Section VI Division 1. U Certificate of Authotization No. B 19 89
Date MAY 28 1966 Co. name __Rabinson Mﬁ?&& Signed _”‘i_‘«»ft".w,,um
nufacturer L4

CERTIFICATE OF SHOP INSPECTIO
Vessel constructed by R@bim@n Mfg@ C@my at QZlG S@& D@l 8@22

J, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel (nspeciors and/or the State or Province of
Colos and employed by HSBI & T Coe -
Y 28 1986

my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME Code, Section VI, Division 1. By signing

have inspected the component described in this Manufacturer's Data Report on .18 , and state that, to the best of

this certificate neither the inspector nor his employer makes any warranty, expraessed or implied, concerning the prassure vessel described in this Manu-

facturer's Data Report. Furthermore, neither the Inspector nor his employer shali be liable in any manner for any personal injury or property damage

or a loss of any kind arising from or congpe: ted with thigi specEnon o 35&
Date MAY 2 8 1986 Signed Commissions cou /

\Aulhunl nspector} TNat' Board hioci endorsements), State, Prov and No {

(12/82) This form (E00117) may be obtainea from the Order Dept., ASME, 345 E. 47th St., New York, N.Y. 10017




MACHINING & FABRICATING CORP.

8570 VALENTIA STREET © COMMERCE CITY, COLORADO 80022 ¢ Phone: 289~5678

May 29, 1986

FERMI NATIONAL ACCELERATOR LAB

P.0. Box 500

Batavia, IL 60510

ATTN: Dick Mau

Dear Dick:

This is to certify that the Inner Shell on the LH
Dewar on Fermi P.O. #904680, CDM 50 #A762, was co%d

shocked with LNZ hefore the leak check test was done.

Thank you.

Sincerely,

/W;@:?M//// ,

Richard J. Jaeger
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CAPSUHELIC, ®

The Capsuhelic® gage is designed to give fast, accurate indica-
tion of differential pressures. The gage may be used as a readout
device when measuring flowing fluids, pressure drop across fil-
ters, liquid levels in storage tanks and many other appkis?
involving pressure, vacuum or differential pressure.
Using the basic design of Dwyer’s time-proven Magnehelic®
gage, the Capsuhelic® contains a simple, frictionless movement
that permits full scale readings as low as 0.5 inch water column.
The pressure being measured is held within a capsule which is an
integral part of the gage. This containment of the pressure per-
mits the use of the gage on system pressures of up to 500 psig,
even when differentials to be read are less than 0.1 inch W.C.
The diaphragm-actuated Capsuhelic® gage requires no filling
liquid which might limit its outdoor applications. Zero and
range adjustments are made from outside the gage, and there is
no need to disassemble the gage in normal service.

BLEED FITTINGS

The use of the Capsuhelic® gage in liquid
service requires that all entrapped gas be
vented from the sensing lines and the interior
of the gage. To make it casy and safe to
bleed this gas from the gage, use Dwyer
A-314 bleed fittings. Loosening the nut on
each fitting will allow the gas to escape. As
soon as liquid appears in the drain line, tight-
ening the nut will reseal the gage.

N 3 3 y
\‘\\\\\‘\“\un!nuhn/[//,,//

PHYSICAL DATA

Ambient temperature range:
320102000 &

ECYION ==
2 GAS)

For other fluids and for special
diaphragms, contact the factory.

pPressure Rating: Maximum op-
erating pressure 500 psig.

sh: Baked dark
ay hammerioid.

Gtandard Hanges: See facing
page.

Accuracy: Plus or minus 2% of
full scale at 70°F. (3% on ~0
range).

Housing: Die cast aluminum
with Teflon® impregnated hard
coat anodizing, standard. Op-
tional forged brass housing is
recommended for water or wa-
ter based fluids. For highly
corrosive gases or liquids, con-
sult factory before ordering.

Connections: Ya” NPT high and
Jow pressure taps, duplicated —
one pair top for air and gas, and
one pair bottom for liquids.
Standard Accessories: Two %"
NPT plugs for duplicate pres-
sure taps, four flush mounting
adapters with screws and four
surface mounting screws.
Dimensions: 57 diameter x 333"
length.

Weight: 3 ibs., 3 0z, aluminum
case; 7 ibs., 13 0z, brass case.

Teflon® is a trademark registered by DuPont.

OPTIONS AND ACCESSORIES

Adjusiable signal
cover; has external reset screw. Available for all
ranges. Can be ordered with gage of separately.
Transparent overlays— Furnished in red and green
to highlight and emphasize critical pressures.

Portable units — Combine carrying case with any
Capsuhelic® gage. Includes two sections of hose
complete with fittings.

flag — Integral with plastic gage

Forged brass case — For applications involving
water or water based liquids. To order, add suf-

fix “B” after 4000 series number

S on



Range spring calibration is screw ad-
justed. Rate adjust and rate adjust lock
are coaxial and are factory set and

Bezel provides flange for flush mounting
in panel.

“0" ring seal for cover assures dust tight
integrity of case.

Clear SAN plastic window is highly re-
sistant to breakage. Provides undistorted
viewing of pointer and scale.

Precision scale, litho-printed on alumi-
num, is accurate and easy to read.

Red tipped pointer of heat treated alumi-
num tubing is easy to see. It is rigidly
mounted on helix shaft.

Pointer stops of molded rubber prevent
pointer over-travel without damage.

Samarium cobalt magnet mounted at end
of range spring rotates helix without
mechanical linkages.

“Wishhone’ assembly provides mounting
for helix, helix bearings and pointer shaft.

Thin wall magnetic “window” is well
braced and of minimum area for maxi-
mum pressure capability.

Sapphire bearings for helix are shock-
resistant mounted. They provide virtually
friction-free rotation for helix. Rotation is
damped with high viscosity silicone fluid.

Helix is precision milled from an alloy of
high magnetic permeability, deburred
and annealed in a hydrogen atmosphere
for best magnetic qualities. Mounted in
sapphire bearings, helix rotates to align

with magnetic field of magnet and trans-
mit pressure indication to pointer.

Zero adjustment screw is conveniently
tocated in plastic cover, accessible with-

out removing cover. “Q” ring seal pro-
vides dust seal.

Patent No. 4,011,759

Top low pressure connection (for Air or
Gas) connects to chamber in back of dia-
phragm. High pressure air or gas port
(cut away; not shown) connects with
chamber in front of diaphragm through
passageways in case.

Precision made case is offered in two
materials. Standard is die cast aluminum
coated inside with Teflon® for resistance
to most oils and similar fluids. Optional
forged brass case is recommended when
using water or water based liquids. One
case size for all pressure ranges — can
be either surface or flush mounted.

Buna-N rubber diaphragm with integrally

" molded Q" ring is sealed between the

case and backplate. Diaphragm motion
is restricted to prevent damage due to
over-pressure. Double convolution allows
choice of effective areas to suit range at
time of assembly.

Diaphragm support plate of stainless
steel minimizes position or attitude sen-
sitivity.

Calibrated range spring is a flat leaf of
stainless steel. Small amplitude of mo-
tion assures consistency and long life. It
reacts to pressure on diaphragm. Live
length factory adjusted for calibration.

Range spring mounling plate provides
mounting for rate adjust screw and for
the calibration range spring and magnet
assembly.

" Bottom high pressure connection (for

Liquids) connects to chamber in front of
diaphragm. Low pressure liquid connec-
tion (not visible) connects with chamber
in back of diaphragm through passage-
ways in case.
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ARENETHTRYS

TECHNICAL DATA

PAT Brass & 3000 PSI
31658 (20,600 kPa)
Brass 2000 PS! —10° to 400°F
(13,700 kPa) (__230 to 20400)
ot 316SS 3000 PSI with Viton seals
{20,600 kPa)

*1f reverse flow occurs, differential pressure is limited to 150 PSI
(1000 kPa) max. (On/Off service only)

FLOW CAPACITY DATA

-2P4T
-2P4T2
-2P4T4

-4P4T

-4P4T1
-4P4T12
-4P4T4
-4P475

TTEPAT
~BPATMM

i «’GPST e

~APETA )

-8P6T
-8P612
-8P6T4

==10POT-MM -
2 =12P6 MM

i I Pt i Pttt

waiwwolbmhivoesrloon

-2PAT 01729 | 4.4 | ¥ SWAGELOK Y% SWAGELOK 2 i 1 %2 % *ha 1% 1% e %
-ePAT2 V 0172 4.4 1 % Male NPT Y% Male NPT 1, “Yoa % ’5/;2 “s 1, Th ‘37 '23,'32 %
" ?P4T4 o 0172 4.4 | % Female NPT % Female NPT 1%, *Tha *Ths e % 1‘%’32 ’é’,fﬂ 1%, e ‘,
-APAT 0.172 4.4 1 Y SWAGELOK Y% SWAGELOK 2% 1% %2 s % 1'%, 1k 1732 “ha %
-4P4TY 0.172 4.4 | Y Male NPT Y% SWAGELOK 2% Sha | Vha e % 1" 1% 1%, s ¥
-4P4T2 0.172 4.4 | Y, Male NPT Y% Male NPT 1%%. %4 4 Y % 117, 1% e “he %
-4P4T4 0.172 4.4 | Y Ferhale NPT Y% Female NPT 2% 1%a 1%a %o % 1'%, % 1% ¥, %
4P4T5 0.172 4.4 1 Y Male NPT Y% Female NPT 2 % | 1% e % 17 1% 1% U, A

T For a complete ordering number, add B for brass or SS for 316 stainless steel as a prefix to the catalog number. Example: 55-4P4T, B-4P4T2.

% Dimensions shown with SWAGELOK nuts finger-tight, when applicable. ® Body orifice 0.093" (2.4mm).




Watevials Research & Engineering, uc.

4747 Sugarloaf Road
Boulder, Colorado 80302
(303) 442-4242

May 13, 1986

Mr. Bob Cunico

Robinson Manufacturing Co.
2210 South Delaware Street
Denveyr, Colorado 80223

Dear Bob,

Enclosed are the results for the charpy impact tests that we
conducted, at near 4 degrees Kelvin as per ASTM E-23. The
table indicates the results of the impact energy required to
fracture the two groups of specimens. Two of the specimens, in
group 1, had shifted in the apparatus during impact. However, I
intentionally had you machine a couple of extras for each
orientation to account for this possibility. For +the wmore
important results, being the lower Charpy impact values in
group number 2, all five tests were valid.

The invoice for the mechanical testing performed is enclosed,
along with a description of our laboratory capabilities. We
can provide you with very competitive estimates, in the future,
for any type of mechanical test that you may have in mind, and
at all temperatures, from cryogenic to high the melting point
of steels. We thank you for providing this opportunity to work
with vou.

Sincerely Yours,

I / .
JoRITM, Arvidson

enclosures (4)




%
CHARPY IMPACT SPECIMEN MEASUREMENTS
FOR _ROBINSON MANUFACTURING €O,

Impact

Enerqgy

Specimen A B c D ft-1b

1-1 2,12"" 0.3930 0.3384 0.1969 .

1=2 2.12 0.3953 0.3387 0.1994 49.5
13 2.10 0.3970 0,3345 0.1945 45.0
14 2,10 0.3940 0.3403 0.2015 48.0

15 2.08 0.3939 0.3388 0.1983 X = 47.5
21 2.05 0.3332 0.4018 0.1975 42.0
22 2.08 0.3365 0.4001 0.1997 46.0
23 2,18 0.3329 0.3990 0.1996 47.0
24 2.14 0.3338 0.3969 0.1987 40.0
25 2.10 0.3340 0.3971 G.1978 41.0

/Y
\

%“@

) A

Welded 304 Stainless Steel with 3165 filler wire.”

. . &%
All measurements done in inches. 7

%

o ft

¢

Pohins ol MFE 22




Stiupped o

KILSBY~ROBERTS CO,

MATERIAL TEST REPORT
10UTH TUBE

ELLWOOD IVINS PLANT

HORSHAM, PA. 19044

o DENVER,

CQ__80239

f@cf" b= (C!/C}"

LC H JO[090

texy .

0CT 2 2

Date Shipped

& ey

FRORS

Customer's Order No.

5195922

Mill Order No.

6210110

Size:

Specisl Markings
SPECIFICATION AND SPE

. 250"

0D X ,028" AV WALL

Grada:

SCIAL REQUIREMENTS:

ASTM A~269 [ A~249 | A-554

RETIS S
Q&VVQEH

Y dod et VLY Biaat Lk shipeont of mats

sLst,,k G

ICATION OF COMEPLIAGL

ful Cunbaiine

1o s upphice bl speciiications ‘ahown an thie

Crabeitasts GI0T.
Gatulbdstid 2

Guah PE2

Qﬁl
M;;/M 491/

eSS e

GU3O e

p

MNaowe vwﬁkw J“} C@yé

304 WELDED

b e ]
[ PR S C R
Lot No. 0.0, WRa8" | shape | g3, | Yield Stgnath [Tengije Syrenathy Elosg. 5&?5%@?  Heat No.
10105 252 029 R’ L0200 40,000 90,000 50% B-73 341194
101104 . 250 130 R L0211 35,714 85,714 564 B-64 341194
Heat No, [ Mn 24 5 Si Cr o e Cug Cax Feo N
341194 | .039 | 1.37 | .030 | .015| .56 | 18.07 | .12 | 8.41 | .17 | .15 055 |
CHECK L0431 1,37 .029 | 0151 .56 18.06 o b2 8,43 . L7 .15 .058
CHECK
CHECK
THE FOLLOWING TESTS AND/OR CAPABILITIES MEET SPECIFICATION REQUIREMENTS AS INDICATED BE LOW
FLARE TEST ... ... ... N(/)ié ........ GRAINSIZE. ... ... .. ... b.I/A ....... HYDRO TEST ... ...... N/A‘ ...........
CLAT TEST. .. IS CORROSION-TEST. . v M enpvconrent TEST .. 0K
CANGE TEST. o oo e e YSRRREE BEND TEST . oo v eveenes N/A PASSIVATION TEST. . . ... .. NA
HEVERSE FLATTEST. . .. ... ... K ...... REVERSE BEND TEST. . . .. . o . N;/{% ..... ULTRASONICTEST . . .. ... .. N/A .......
fo. 2130 THISIS TO CERTIFY THAT THE CONTENTS OF THIS REPORT
ARE CORRECT AS CONTAINED IN THE RECORDS OF
s.0. A262 PLYMOUTH TUBE COMPANY.
fu 88

QUALITY CONTROL . %

o bl



and METAL

FHONE 615-323-2171

BIRCH STREET
P, 0. BOX 865
?& @AT BLOUNTVILLE, TENN. 37617
CERTIFICATION OF TEST AND CHEMICAL ANALYSES .
I 1 T |
STAINLESS TUBLAR :
S0LD TO  DENVER, COLO. SHIP TO
SHOP ORDER NO, 5571B SPECIFICATIONS AL312
CUST. P.O, NO, 1652 N
DATE SHIPPED TAG #
REVERSE TEST FLARING TEST HYDROSTATIC TEST BELOW
FLAT TEST OK __|AIR PRESSURE TEST
REVERSE FLAT FLANGE TEST | NONDESTRUCTIVE, RLECTRIC TEST
OTHER SPECIFIED TESTS
OTHER SPECIFIED REQUIREMENTS: ANNEALED AT 1950 F
OTHER DATA: #wPICKLED AND PASSLVATEDww '
MECHANICAL PROPERTIES
LCEM TYPE | IPS, SCH, | HARDNESS YIRLD TENSTLE % BLONG,
1 30k 8 5 RB 86 51,700 90,600 50 375 psi
2 30k 16 10 RE 8l 52,700 87,000 55 350 psi
CHEMICAT, ANALISIS
TTEM | HEAT ¢ MN P 5 SI CR NI MO cy co N
1 193593 | J061] L.76] .030) (016 .55 | 18,3k 8.21 .16 .27 09 | 078
9 172685 | 0221 1,66 L0291 01l .60 | 18,08] 8,88 o2l 033 o131 L087
2.0.838(
Wi CERTTFY THAT THE CHEMICAL, PHYSICAL OR MECHANICAL TESTS 5.0. A6 2.
REPORTED HEREIN ARE CORRECT AS SHOWN ON OUR RECORDS, y1rs 21160
AYTIS PIPE & MEPAL FARRICATORS
TESTING
'''' (D, fﬁiﬁ?éé%é;%n . SUPERVISOR

ANGFACTURER OF ALLOY PIPE & WELD FITTINGS

o
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11861 MOSTELLER ROAD
SHARONVILLE, OHIO 45241
TELEPHONE 513-771-2400
TELETYPE 810-464-8177

TELEX 21-4412
CABLE “BRICOP"

BRIGHTON CORPORATION
ESTABLISHED 1914

C D M MACHINING & FAB
4950 NIAGARA ST
COMMERCE CITY, CO 80022

ATTENTION : QUALITY CONTROL HANAGER

REFERENCE : CUSTOMER P/0 8956
BRIGHTON 570 gZ-16E19

GEMTLEMEN

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIAL
PROVIDED ONM YOUR REFERENCED PURCHASE ORDER.

LABOR & MATERIAL
2-304-5/6 80-10 HEAD 36.0000 OD 0.3750 THICK
28,0000 RD. 3.7500 ICR. WITH 1.5000 SF.

HEAT NUHWBER

o R avte s v e TR TR W DGR (R G T G TR W R Qo B

FO1BT936553

FEIBTI36553

ALL HEADS WERE COLD FORMED AND ARE INM COMPLIANCE WITH REGULATION
UG -~ 81 AND UG ~ 79 AS STATED IN SECTION VIII DIVISION I
OF THE ASME BOILER AND PRESSURE VESSEL CODE.

IF YOU HAVE ANY FURTHER QUESTIONS, PLEASE CONTACT ME.

VERY TRULY YOURS,

BRIGHTON CORPORATION

O il

) CARL KEITH ﬁﬁ Y EYA
- BAB1/86 5.0 . 4762,

Kt/ 2 2286
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11861 MOSTELLER ROAD
SHARONVILLE, OHIO 45241
TELEPHONE §13-771-2400
TELETYPE 810-464-8177

TELEX 21-4412
CABLE “BRICOP"

BRIGHTON CORPORATION
ESTABLISHED 1914

C D ¥ HMACHINING & FAB
4950 MIAGARA 8T
COMMERCE CITY, €O 8008

ATTENTION : QUALITY CONTROL MANAGER

REFERENCE : CUSTOMER P/0 5956
BRIGHTON $/70 2-16R20

GEMTLEMEN

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING HATERIAL
PROVIDED OR YOUR REFERENCED PURCHASE ORDER.

LABOR & MATERIAL
2-304~-5/8% A.5.H

JE. HEAD 42.0000 0D
42,0000 RD. 3.0

000 ICR. WITH 1.50

o 9
Fss 3
i
T3

HEAT NUMBER

e 2 G G S e B R G GO G S B ) GO SR O G S B

w5

FEIZ10~13086

7

FE1210~13086

ALL HEADS WERE COLD FORMED AND ARE IN COMPLIANCE WITH REGULATION
Ue — 81 AND UG - T9 AS STATED IN SECTION VIII DIVISION I
OF THE ASHME BOILER AND PRESSURE VESSEL GODE .

IF YOU HAVE ANY FURTHER QUESTIONS, PLEASE CONTACT HE.

VERY TRULY YOURS,
BRIGHTON CORPORATION

CARL KEITH

2/R1/86
PO, 8756
5.0, A762.
Rt 2-22 65
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