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The purpose of this Engineering Note is to summarize pressure tests that
were performed on a variety of vacuwn "conflat” flanges. Since manufacturers
offer no pressure ratings on vacuum components, it was necessary to perform
tests at the Lawrence Livermore National Lab (LLINL), High Pressure
Laboratory (HPL), Bldg. 343. This would assist designers in determining
working pressures and establishing safety guidelines when using.

All the test results are presented in memo format as was originally
issued.

The first series of tests involved testing a 112" diameter flange that was
welded to a valve and connected to a gas sample cylinder (Refer to memo
dated January 27, 1988 to C. Borzileri). Building 343 Test Request (T.R.) #6226
required the testing of both 11/," and 2%/, blank flanges.

The second series of tests are referenced to T.R. 6408 (Refer to memo
dated March 31, 1988 to J. Stapleton). These tests involved 4 573" flanges that
were connected to a 2 liter volume.

The final series of test involved pressure testing of 2%/," vacuum flanges
with viewports (Refer to the 3 memos to Brad Maker dated January 23,
February 6 and February 23, 1989) on several Bldg. 443 Test Requests.

The mode of failure for the blank flanges, regardless of size, is the
assembly bolis would stretch causing gas to vent through the gasket. On
several tests, a linear displacement tranducer was used to detect any growth of
the flange at test pressure, which proved minimal.

The flanges with Pyrex viewport of course failed at much lower
pressures than the blank leaked. It should be emphasized that the failure
pressure was very much dependent on the condition of the glass {i.c. scratches
or blemishes). Further recommendation for their use are detailed in
Enginecering Safety Note ENW §9-901.
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Each test was performed using helium. New gaskets and bolts were used
for each run. BResulis are summarized below.

T.R. #6202

The purpose of T.R. #6202 was to test the weld Jjoint between the valve
and flange and to determine the weakest point in the assembly. The flange
tested was an MDC Model No. F133000 (1-1/3" ¢ blank flange). The valve that
was threaded and then welded to the flange was a Whitey "DK" series shut-off
valve, Model No. SS~14DKMY rated for 3,000 psi.

Testing procedﬁre included pressurizing flange/valve assembly and then
isolating the flange from the valve and checking leak pressure across the
valve stem.

Five aszasemblies were tested. In all cases except one, the vacuum {lange
was the first to fail. The average pressure where leakage cccurs for the
tests performed was at 10,970 psi, with a range of 10,150 to 12,700 psi. With
the flange lsolated from pressure, leakage at the valve stem occurred at an
average of 12,200 psi, with a range of 9,700 to 13,100 psi. This valve
confirmed an industry standard of a 4 to 1 safety factor on valves.

It should be noted that failure in all cases were nobt catastrophle, but
took the form of small leaks. No faillure concerning the welcg were noted,
The stainless steel bolis used to assembla tho flange
8

inches in length under pressure allowing the {lange
other resulting in leakage at the gasket.

Ny Tou
to separate from sach

T.R. #6226

The purpose of T.R. #6226 was somewhat similar to T.R. #0202. However, B
both 1-1/3" @ and 2-3/4" ¢ flanges were tested. Also, tests were made for SRR
flanges with stainless steel and Grade 8 alloy bolts in order to make -
comparisons. In addition, a linear variable differsntial transformer (LVDT)
was used to measure flange movement when subjected to a pressure load. Three
testa were performed for each size flange and bolbt material in order to obtain
an average value.,

The 1-1/3" § flanges asseambled with stainless steel bolts leaked at an
average of 15,170 psi. The same size flange adsmmolad with alloy bolts leaked
at an average of 14,170 psi )

The 2-3/74" ¢ Planges (MDC Model Ho. F 275000} assembled with stainloss

steel bolts leaked at an average of 5,050 pai; abt 4,800 psi with those
asaembled with alloy bolts,

The LVDT measured movement in the center of the teat [lange and ranged
from 0.000% to 0.001 inch at full pressure. It should be noted that a new
flange was used for cach btest to eliminate any cumulative foblpue that nay
have occurred.
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T.R. #6196

The final porticn in this series involved proof-testlng the gas sample
bottles with the valves and flanges in poaltion. The cylinders were a Whitey
Part No. 304L-HDF4-500. Their volume was 0.5 liter and a 1800 psi maximum
operating pressure. Tesating pressure was 2,700 psi. A tetal of 9 vessels and
5 valve/flange assemblies were tested. An Engineering Safety Hote should have
accompanied this test request in order to certify these vessels. An
identifving T.RE. number was etched on each wvessel and released to the
customer. However, it was made clear that an Engineering Safety Note needed
to be provided in order to use the valve/flange assembly with the Whitey
vessel for their intended purpose.

Conclusion:

It should be noted that the inteniion of these tests were to provide 5
guidelines for usage of "confiat® flanges. Any medifications to hardware may:
alter test results and would require additional engineering and testing.
Therefore, it i3 necessary to understand under what conditions results were
derived from and decisions can be made accordingly. It should be further
emphasized that fallure wWas not catosiraphie, but rather teok the form of a
small lealk resulting from flange bolts stretching and allowing gas Lo pass
between the gasket and "kmife-edge® seal.

If there are any questlons regarding these tests, please contact me at

(415) 422..9596,

0264mt

Distribution:

D. Frischiknech: L-373
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B. Schlelcher L-122
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Mai Station L- 37 3
Ext: 29585

March 31, 1988

TO; verry Staplebon
FROM: Matt Traini - High Pressure Laboratory

SUBJECT: PRESSURE TESTIHNG OF 4 5/87 § “CONFLATY VACUUM FLANGES

The fellowing is an explanation of pressure tests performed on Y4 5/8%
"Coaflat® vacuwum flanges These tests are refercnced to Bldg. 343 Test

Request No. 64u8.

Two test assemblies were provided and the flanges were bolted together
vaing 12 point stainless steel capscrewa. Hach of the vensels were indtially
hydro tested to 1200 psi and no leaks were pro ﬂt, The purposo for the
initial hydro testing was to minimize any cata ic Cad
oceurred due to the relatively *aﬂgﬁ volume ( ely ? ?1ucr) of the
ot ded into “he aggsemblles
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pol. Pressure increased in 50 to 16
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Fellowing hydro teasting o]
were reassembled using new o
to a apecified btorgue of § -
100 poi dncrements until a hel
Following the series of test
reasgembled using grade § allo
apecificed borque of 30 fi-ibs
thru 6408H and are detailed at
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"It should be noted that
comparing allov bolta Lo stair
indicate the 18 no pressur

’1mjla” testa

New hardware was uscd for eazh te
before and after testing. HNo increase
the portion of the adapter where the ¢ Wi
after btesting. Ho growth was gvident., Ref
pressure/tine plots for cach Loni.

U’?;\f‘“ﬂ)ff vof Califorria

LLawrence Livermore
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National Laboratory




Test No.

614088
6408¢C
6408D
6408E
6408F
6408G
6408E

If there are any questionz regarding these tests,

Ext. 2-9596.

0281mt

Distribubtion:
C. Borzileri
D. Holten
3. Parker
3. Schleicher
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Aszembly Ho. Fluid Hardware ~ Leakage / Range
#1 Water 58T No leaks € 1200 psi
#2 Water SST No leaks € 1200 psi
#1 Helium SST 930 pei / 107° Torr
#2 Helium 33T 500 psi / 10“6 Torr
#2 Heliuvm S8T 525 psi / 10"6 Torr
#1 Helium Alloey 5506 psi / 10"6 Torr
T Helium Alloy 900 psi / 1078 Tore

L-384
L-iz22
L-373

L-122

please contact me at

TG T e

Matt Traini

High Pressure Laboratory
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MailStationt.- 373

Ext: 2-9596

January 23, 1989

TO: Brad Maker

FROM: Matt Traini
High Pressure Laboratory

SUBJECT: PRESSURE TESTING OF CONFLAT FLANGES WITH PIREX VIEWPORIS

The purpose of this memo is to summarize work performed under Bldg. 343
Test Request No. 6709. : '

Five VARIAN conflat flanges, 2 3/4" diameter, with Pyrex windows were to
be pressurized with helium gas to fallure. Pressure was linoreasoed in 10 psi -
inarements with a one minute hold at each pressurc. The flanges were
assembled using copper gaskebta. Following manufacturer's specifications, the
bolts were tightened to 16 ft-1bs. New bolts and gaskets were uged for each
flange.

The test results are summarized in the table below.

Flange Numbor Failure Pressure, psi Hature of Glags
6709 A ' 108 paig Normal
6709 3 ‘ 39 2 Scratches
6708 C 150 _ Normal
6709 D 116 Normal
6709 E 5h 1 Seratch

~ If there are any questions regarding these tests, please contact me at
Ext. 2-9596.

Ietd” "/ e
Matt Traini .
High Prcasure Laborabory

0358mb

Distribution:
D. Holten
0. Parker

Ui versity of California
L Lawrence Livermore
% National Laboratory
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MailStaticnL- 373

Ext: 2-9596
February 6, 1989
TO: Brad Maler, 1-125
FROM: Matt Traind

SUBJECT: Testing of MDC flanges with Pyrex viewports

The puzpose of this memo is to summarize work performed under Bldg, 343 Test Request
No. 6726.

Three MDC “conflat" flanges, part number VP-150 (2 3/4" diameter), were pressurized with
helium gas to failure. Pressure was increased in 10 psi incremenis with a 30 second hold at each
pressure. The flanges were assembled using copper gaskets and bolts weze tightened to 16 ft-Ibs.
New hardware wzs used on cach of the flanges and threads were Iubricated with "Silver Goop™.
Tests were similar to those performed previously under Test Request No. 6709 where VARIAN
flanges were used,

Mention shovld be made regarding the types of failure. With the VARIAN flanges (TR.6709),

the viewports fractured into smail picces. With the MDC flanges (TR 6726), the viewport actually
separated ntact from the seam of the flange,

Test results for the MDC flanges are summarized in the table below:

FLANGE NUUMBER FATLURE PRESSURE
GT2GA 190 psig
67268 110 psig
6726C 141 psig

If there are any questions tegarding these tests, please contact me at ext.2-9596.

T e
Mait Traind

Disdbution: ~ High Pressure Laboratory
D. Holten 1-122
O. Pagker 1L-373

University of Califorria

Ifﬁ Lawrence Livermore
A= Nai ional Laboratory
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MaiStatont- 313

Ext: 2-9596
February 23, 1989
TO: Brad Maker
FROM: Matt Traind

SUBJECT: PRESSURR TESTING OF CONFLAT FLAHGES WLTH PIREX VIEHWPORIS

The purpose of this memo is to summarize work performed under Bldg. 343
Test Reguest No., 6TH1. :

It was requested that three VARIAN flanges were pressurdized with helium A
gas to fallure. The flanges were 2-3/4% diameter. These tests were similap
to those previcusly performed under Test Requests 6709 and 6726. The .purpose;
for testing this set of flanges was to determine if there had been any oy
degradation caused by cleaning the flanges in a caustle solutlon. The flangos
werse assembled using copper gaskets and the hardware used for assembly were -
Jubricated with “Silver Goop¥. The bolis were btightened to 16 fi-ibs. ALl
three viewports fractured into small pleces upon fallure.

Regults for this series of tests as well as previous ones are summarizad
in the table below. ' .

FLANGE NUMBER NATURE -OF GLASS FATLURE PRESSURE; PSIG
6751 A ¥ormal _ 180 palg
B Hormal 250 -
C Normal 150
6726 A Normal 190 paig C
B - Normal 110
o Normal 114 ¥
6709 A Normal 108 paig i
B 2 Scratches 39
C Hormal ’ 140
D Normal 116
R 1 Serateh 54

Sl T

Matt Tradni
High Precosure Facillity

0358mt
Distribution:

D. Holten L-122
0. Parker L-373

Universityof California

||| B Lawrence Livermore
h— National Laboratorv
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This additional information regarding the proof and burst testing of new 8" Q.D.
vacuum "conflat” flanges with viewports is being added to the existing engineering
note. These series of tests were performed under Bldg. 343 Test Request number 1489

by Roger Carnahan.

Viewports from 2 manufacturers’ were supplied for the tests and results are
summarized below:

Flange Mfg. Proof Pressure/Hold Time Burst Pressure

MDC 15 psig/15 minutes

Varian 15 psig/15 minutes el e
MDC 54 psig

Two of the flanges were taken to proof test pressure with no leaks and the third to
burst. Upon burst, the entire viewport remained intact and separated from the scam of
the flange. This is the same type of failure that had occurred on the smaller 2 374"
diameter flanges (MDC) with viewports (see pg. 12).

It should also be stated that as an added safety precaution, a lexan shield should be
instatled over the viewport in the event of a failure.




