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I NCH- POUND

M L- G 24696B( SH)
AMENDMENT 1
18 February 1998

M LI TARY SPECI FI CATI ON
GASKET, SHEET, NON- ASBESTOS

This anendment fornms a part of ML-G 24696B(SH), dated 25 May 1995, and
is approved for use by the Naval Sea Systens Conmand, Departnent of the
Navy, and is available for use by all Departments and Agencies of the
Depart ment of Defense.

PAGE 5
Add as new par agr aphs:

"3.11.2.3 Water exposure (appendix J only). The gasket material shal
provide a seal on two standard piping flange assenblies for 100 hours at 1800
| b/in? gauge and be maintained at a tenperature of 300°F (149°C) during thernal
cycles. A mininumcool down tine between cycles is 8 hours. Appearance of
water or wetting at the fluid boundary forned by the gasket is cause for
either rejection of the gasket or retorquing of the flange bolts
(see 4.5.9.1).

3.11.2.3.1 Blowout test. Gasket materials shall be tested according to
the bl owout test in appendix J, at 450°F and shall maintain integrity to a
limt of 4500 |b/in? gauge."
PAGE 6
3.11.4, line 5: Delete "150" and substitute "600"
PAGE 12

4.5.9.1, line 3: Delete "appendices C and E' and substitute "appendi ces
C, E and J".

Delete 4.5.9.1.1 and substitute:
"4.5.9.1.1 Flange assenblies for steamand water. Both raised-face and

flat-faced flanges shall be used in test assenblies. The requirements and
configurations for each are described bel ow "
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PAGE 13
Add as new par agr aphs:
"4.5.9.1.1.1 Raised-faced flange assenblies for steam and water. Four

standard fl ange assenblies are required as test fixtures. The flange assenbly
descri bed in appendices B and C and shown on figure 1 shall be as follows:

(a) 1l-inch carbon steel flange in accordance with ANSI B16.5
cl ass 300.

(b) 8-inch carbon steel flange in accordance with ANSI B16.5
cl ass 300.

The flange assenblies described in appendices B and C shall have face surface
finish roughness averages between 150 and 500 mi croi nches.

The flange assenblies described in appendix J shall be as follows:

(a) 8-inch steel flange in accordance with ANSI B16.5 cl ass 2500.
(b) 2-inch steel flange in accordance with ANSI B16.5 cl ass 2500.

The flange assenblies described in appendix J shall have face surface finish
roughness average of 125 microinches. Raised face flanges used as test
assenblies shall have surfaces serrated with a concentric or phonograph
pattern in accordance with ANSI B16. 5.

4.5.9.1.1.2 Flat-faced flange assenbly for steam and water. The flat-
faced flange assenmbly for steam and water tests shall be as described in
appendi ces D and E."

Add as new paragraph

"4.5.9.3.2 Flat-faced flange for hydraulic oil. The flat-faced flange
assenbly for hydraulic oil tests shall be as described in appendix I."

PACGE 14

4.5.9.4.1, line 2: Delete "three" and substitute "five". Line 3:
Del ete "(appendices D and E)" and substitute "(appendices D, E, and J)".

PAGE 16
6.1, Intended use., lines 2 and 3: Delete “425'F (218°C), and” and
substitute “366°F (186°C),”. Line 4: between “(149°C)” and “.” add “and for

hi gh pressure water punp casing gaskets up to 1800 | b/in? gauge, 300°F
(149°0."

6.2, Acquisition requirenents., (d), between “and” and “M L-G 24696/ 1A’
insert “the associated PIN nunber of”.
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FI GURE 1, table: Del ete and substitute:

Fl ange data Gasket specinen di nension
(all flanges are ANSI B16.5) (i nches)
Fl ange Assenbl y
Appendi x si ze Fl ange vol . 1/
(i nches) face Class | (liters) Id (0] Thi ckness
B, C 1 Rai sed 300 2.54 1.31 2.88 1/ 32
B, C 8 Rai sed 300 20. 32 8.62 | 12.12 1/8
D, E H 3 Fl at 150 4.5 3.50 5. 38 1/ 16
F 1 Rai sed 150 2.3 1.31 2.88 1/ 32
F 3 Rai sed 150 4.5 3.50 5. 38 1/ 16
G 1 Rai sed 600 2.3 1.31 2.88 1/ 32
I 3 Fl at 600 4.5 3.50 5.38 1/ 16
J 8 Rai sed 2500 20. 32 6.8 8.8 1/ 16
J 2 Rai sed 2500 M n. 2.38 3.63 1/ 16

1/ Tol erance value is plus or mnus 2 percent.
PAGE 28
30.1, Steps., (f), line 4: between “tenperature.” and “Since” add
“System pressure may fluctuate due to tenperature controllers and band heater
response time. Accordingly, the test loop may be nodified to include an
accunul ator to stabilize pressure variations.”
PAGE 45 (new)

Add as new appendi x:
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HI GH PRESSURE TEST
10. SCOPE

10.1 Scope. This appendi x describes a high pressure test for
determ ning the performance of gasket materials covered under this
specification. This appendix is a mandatory part of this specification. The
i nformati on contained herein is intended for conpliance.

10.2 Plan. This test procedure places gasket material in test flanges
and tests for | eakage under high pressure and thermal cycling. A bl ow out
test is perforned to deternine the nmaxi mum pressure the gasket material can
wi thstand. All candi date gaskets will be subjected to both tests.

10.2.1 High pressure performance test. This test determ nes whether a
1/16-inch thick gasket material will satisfactorily nmaintain a seal over a 100
hour test period, while being subjected to thermal and pressure cycles. Wter
under el evated pressure and tenperature (1800 |b/in? 300°F) is applied to a
test assenbly and nonitored for | eakage over the test period.

10.2.2 Blowout test. This test determi nes the nmaxi mum pressure that
may be applied to a gasket material that has been clanped between two fl ange
plates. Pressure within the test assenbly is increased until the gasket
material is physically forced away fromthe flange sealing surfaces. Since
pressure and tenperature are both factors which contribute to gasket
[imtations, the blowout test is conducted as tenperatures and pressures
above the maxi mum operating tenperatures and pressures. This test is for high
pressure punp gaskets that nust performat 1800 | b/in? gauge and 300°F, with a
reasonabl e safety margin. The bl ow out tests use 1/16 inch thick gasket
material which is considered to be a worst-case thickness. The tenperature
shal | be nmaintained at 450°F and the pressure will be increased increnentally
until bl ow out occurs or 5000 |b/in? gauge is achieved.

20. APPLI CABLE DOCUMENTS

20.1 Governnent docunents.

20.1.1 Specifications, standards and handbooks. The follow ng
speci fications, standards, and handbooks forma part of this document to the
extent specified herein. Unless otherw se specified, the issues of these
docunents are those listed in the issue of the Departnment of Defense |ndex of
Speci fications and Standards (DoDI SS) and suppl ement thereto, cited in the
solicitation (see 6.2).

FEDERAL
A- A-59004 - Anti-Galling Conpound; Thread Lubricant, Seizing
Resi st ant and CACH Cont ai ni ng.

(Unl ess otherw se indicated, copies of the above specifications,
st andards, and hanbooks are avail able fromthe Standardi zati on Docunent Order
Desk, 700 Robbi ns Avenue, Building 4D, Phil adel phia, PA 19111-5094.)
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20.2 Non- Governnent publications. The follow ng documents forma part
of this docunent to the extent specified herein. Unless otherw se specified,
the i ssues of the docunents which are DoD adopted are those listed in the
i ssue of the DoDISS cited in the solicitation. Unless otherw se specified,
the issues of docunents not listed in the DoDI SS are the issues of the
docunent cited in the solicitation (see 6.2).

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANS|I Bl.1 - Screw Threads.

(Application for copies should be addressed to the Anerican Nationa
Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036.)

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI AL ( ASTM
ASTM A 193 - Alloy Steel and Stainless Steel Bolting Materials
for High-Tenperature Service, Standard
Speci fication for.
ASTM A 194 - Carbon and Alloy Steel Nuts for Bolts for High-
Pressure and Hi gh- Tenperature Service, Standard
Speci fication for.

(Application for copies should be addressed to the Anerican Society
for Testing and Materials, 100 Barr Harbor Drive, Wst Conshohocken, PA
19428-2959.)

30. FLANGE BOLT, PRE-LOAD CALI BRATI ON TEST

Fasteners used in the high pressure perfornmance test (2-inch dianmeter) and the
bl ow-out test (1-inch dianeter) require the follow ng calibration prior to
installation in the test fixture. This procedure uses calibrated |oad cells
and neasured bolt torque values to mininize the variability of flange bolt
pre-load conditions. It is intended to be performed once prior to perfornmance
and/or bl ow out testing. Bolt, nut, and washer hardware are arranged and
marked in fastener sets that are calibrated to determine the bolt torque
required for a specified bolt |oad.

(a) Use ASTM A 193 grade B7 or B 16 bolts and ASTM A 194 grade 2H 4
or 7 nuts in these procedures. Bolts shall be threaded in
accordance with ANSI Bl.1, class 2A with 8-pitch thread
series. Threads for nuts shall be in accordance with B1.1, 8-
UN series, class 2B fit. These fasteners shall be free from
ni cks, burrs, and general wear. Use hardened steel washers.
Har dwar e shall be uncoated steel. The bolts should be
purchased fromthe sane manufacturer's lot. The nuts should
al so be purchased from a honpgeneous | ot.

(b) Pair up each nut with a bolt and | abel each nut and bolt in a
pair with the sane nuneral. Maintain this pairing throughout
the tests. Do not over stress fasteners at any tine during
testing. Use care in the handling and storage of fasteners to
avoi d damage

Bolt calibration paraneters

Bolt di anmeter Target torque Target bolt |oad
1 inch 45 ft-1b 3,648 | b
2 inches 316 ft-Ib 12,800 I b
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(c) Install the bolt, washers, and nut fastener assenbly to be
verified in the test fixture as shown on figure 6. Lubricate
the bolt threads, the bearing faces of the nuts, and the
bearing faces of the washers with material in accordance with
A- A-59004. Do not lubricate the bearing face of the bolt
head. Label the hardware assenbly. The hardware used during
the verification test shall remain as an assenbly for the
bl ow- out or perfornance tests.

Load cell Bol t
assenbl y

Fl at washer
Load
di spl ay

l« St eel bl ock

Fl at washer
Nut

FIGURE 6. Calibration fixture.

(d) Restrain the bolt head fromrotation and tighten the nut to the
target torque (316 ft-1b or 45 ft-1b).

(e) Loosen the hardware assenbly. W pe off excess |ube and
rel ubricate.

(f) Repeat steps (d) and (e) two nore tines for a total of three
torque applications. During the third cycle adjust bolt
torque until the load cell indicates the target |load (12,800 *
5%Ib or 3,648 + 5% 1b). Record this torque value for use
when this specific fastener assenbly is used in the gasket
test fixture.

(g) Repeat steps (b) through (f) for each bolt, washers, and nut
fastener assenbly to be used for the test programrecording
the bolt torque value for each fastener assenbly.

(h) If new hardware is required after this initial calibration
procedure the new fastener assenblies nust be calibrated by
repeating steps (b) through (Qg).

40. H GH PRESSURE PERFORMANCE TEST
The foll owi ng steps shall be perforned for the high pressure perfornmance test:

40.1 Test apparatus. The test fixture shall consist of two eight-inch
ANSI cl ass 2500, raised face pipe flanges with an eight-inch di aneter pipe
ext endi ng between the flanges in sufficient length to neet the volunetric
requi rements. The flanges shall be in accordance with ASME/ ANSI B16.5. The
test assenbly volunme shall be at least 1 liter for every 10 mm of pipe
di ameter (155 cubic inches for each 1 inch of pipe dianmeter). The volune of
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the 8-inch test assenbly shall be at |east 20.32 liter (1240 cubic inches).
The test fixture shall have heaters (thernostatically controlled) to maintain
the tenperature at 300 + 10°F. Flanges are to have a contact surface 1 inch

wi de, nodified to accommpdate a 6.8 inch ID and 8.8 inch OD gasket, and with a
face surface finish roughness average of 125 m croinches.

40.2 Test procedure.

(a) Cdean flange surfaces of the eight-inch flanges.

(b) Prepare gasket materials by cutting to ID and OD, 6.8 x 8.8
i nches, respectively.

(c) Place gasket materials on stationary flange assenblies.

(d) Place novable flange assenblies in place, ensuring that the
gasket materials remain centered

(e) Use paired bolts and nuts described in section 30, appendix J

t hat have been calibrated in accordance with that procedure.
Use SAE grade 5 washers made from plain, uncoated hardened
steel .

(f) Lubricate the bolt threads, the bearing faces of the nuts, and
the bearing faces of the washers with material in accordance
with A-A-59004. Do not lubricate the bearing face of the bolt
head.

(g) Use two washers against the noving fastener (the nut), to
reduce friction.

(h) Hand tighten nuts.

(i) Restrain the bolt head fromrotation and tighten nuts in the
sequence shown on figure 7. Use a four step tightening
sequence. Apply 25 percent of the final torque value on each
nut during each step. The final torque value is deternined by
section 30 (g), appendix J, the bolt calibration procedure.
VWait a mininumof two mnutes between each tightening step

FIGURE 7. Bolt tightening sequence.
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(j) Wit a mnimmof five mnutes after the final step of the
ti ghteni ng sequence, and performa series of check passes.
Duri ng each check pass, apply the final torque (from section
30 (g), appendix J). Begin the check pass sequence with
position 1, shown on figure 7. Proceed to the adjacent
fastener in a clockwi se pattern around to position 1, which
shal | be checked a second tinme to minimze the effects of
stress redistribution anong fasteners. Wit a mininumof two
m nutes, and repeat the check pass described above. Wit a
m ni mum of two m nutes, and again repeat the check pass
descri bed above. Repeat the check pass process until no
bol t-nut movement is noted. Record the nunber of check

passes.

(k) Fill test assenbly with fresh water and pressurize to 100 | b/in?
gauge. Check gasket joints for |eakage and adjust bolt torque to
stop | eakage if necessary. Increase pressure in 300 |b/in? gauge

increments to 1000 | b/in? gauge, checking for and stopping | eakage
if observed. At 1000 |b/in? gauge, place insulating boxes in

pl ace and energi ze heaters. Regulate pressure and tenperature
until 1800 | b/in? gauge and 300°F i s obtained. System pressure nmay
fluctuate due to tenperature controllers and band heater response
time. Accordingly, the test loop may be nodified to include an

accunul ator to stabilize pressure variations. |If there is no
| eakage at 1000 | b/in?gauge, |eakage is not expected at higher
pressure and tenperatures. |f |eakage does occur, adjustments in

bolt torque (not to exceed torque values fromsection 30 (Qg),
appendi x J, the bolt calibration procedure), may be performed up
to the end of the second thermal cycle. |f |eakage cannot be
stopped, the test should be ternminated and the gasket nateri al

di squalified fromfurther testing.

(1) The first 30-hour test period begins when the pressure is
stabilized at 1800 + 50 |b/in®gauge, and tenperature is at 300 +
10°F. At the end of the 30-hour test period, secure the heaters
and allow the test fixture to cool for eight hours.

(m At the end of the eight-hour period, energize the heaters and again
establish 1800 | b/in® gauge and 300°F. Adjustnents to bolt torque
(not to exceed torque values fromsection 30 (g), appendix J, the
bolt calibration procedure), to control |eakage may be perfornmed
if required. Continue the pressure and tenperature test for 30
addi ti onal hours. At the end of the 30-hour test period secure
the heaters and allow the test fixture to cool for eight hours.
After the cooling cycle, energize the heaters and continue the
pressure and tenperature test for 40 hours. No adjustnents to
bolt torque shall be performed after the second heating cycle.
Pressure adjustnents to the test fixture should not be required
after the second heating period except for mnor changes due to
at nospheric conditions.

(n) Record any pressure |oss greater than 180 | b/in? gauge during the
test period. Confirmthat any pressure |oss greater than 180
| b/in? gauge is the result of |eakage by visual inspection. Any
such pressure | oss shall be cause to stop the test and will result
in disqualification of the gasket materi al

(0) Upon conpletion of the 100-hour test period, record the test
fixture pressure, secure the heaters, and allow the test assenbly
to cool.
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(p) After the assenbly cools to roomtenperature, drain the test
assenbly and renove the flange bolts and novabl e flange
assenblies. Renpbve the gasket materials and observe adhesion
effects and condition of gasket materials.

Note: Alternate thermal cycling periods during testing may be substituted
provided the followi ng conditions are net:

Total hot cycle testing must anpunt to 100 hours.

m ni mum of 3 thermal cycles nmust be used.

ni mum cool down tine between cycles is 8 hours.

| other conditions described in 40.2 (I) and (m nmnust be
ol | oned wi t hout devi ati on.

50. BLOW QUT TESTS

50.1 Test apparatus. The test fixture shall consist of standard two-
i nch ANSI cl ass 2500, pipe flanges with a face surface finish roughness
average of 125 microinches, and with two-inch pipe stubs (capped) extending
fromthe flange assenbly in sufficient length to attach band heaters, pressure
gauges, and tenperature nmonitors. The two-inch pipe stubs should be of
m ni mum | ength since the test fixture does not have any specific vol unme
requirenents.

A nitrogen flask may be used to pressurize the test fixture. A boost punp may

al so be required to achieve sufficient pressure to create a bl ow out depending
upon the fixture volune. |Insulation containers nmay be placed over the test
fixture to attain tenperature requirenments. For safety purposes, a bl ow out
shield or cylinder should be positioned around the test fixture prior to the bl ow
out test.

50.2 Procedure.

(a) Cean surfaces of the two-inch ANSI fl ange.

(b) Prepare gasket material by cutting to ID and OD, 2.38 x 3.63
i nches, respectively.

(c) Place gasket material on bottom flange assenbly.

(d) Install the top flange assenbly. Ensure that the gasket nmateria
remai ns centered.

(e) Use paired bolts and nuts described in section 30, appendix J,

t hat have been calibrated in accordance with that procedure. Use
SAE grade 5 washers nmade from plain, uncoated hardened steel
(f) Lubricate the bolt threads, the bearing faces of the nuts, and the
bearing faces of the washers with material in accordance with
A- A-59004. Do not lubricate the bearing face of the bolt head.
(g) Use two washers against the noving fastener (the nut) to reduce
friction.
(h) Hand tighten nuts.
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FIGURE 8. Bolt tightening sequence.

Restrain the bolt head fromrotation and tighten nuts in the
sequence shown on figure 8. Use a four-step tightening
sequence. Apply 25 percent of the final torque value on each
nut during each step. The final torque value is deternined by
section 30 (g), appendix J, the bolt calibration procedure.
Wait a mininumof two mnutes between each tightening step

Wait a mininumof five mnutes after the final step of the
ti ghteni ng sequence, and perform a series of check passes.
During each check pass, apply the final torque (from section
30 (g), appendix J). Begin the check pass sequence with
position 1, shown on figure 8.  Proceed to the adjacent
fastener in a clockw se pattern around to position 1, which
shal | be checked a second tinme to mnimze the effects of
stress redistribution anong fasteners. Wit a mininumof two
m nutes, and repeat the check pass described above. Wit a
m ni mum of two m nutes, and again repeat the check pass
descri bed above. Repeat the check pass process until no
bol t-nut movement is noted. Record the nunmber of check
passes.

Secure band heaters to the flange assenmbly and place insul ating
boxes over the assenbly.

Ener gi ze band heaters and heat the assenbly to 450°F. Maintain
this tenmperature for a period of one hour

10
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(m Secure band heaters, renopve insul ating boxes fromthe flange
assenbly. Place bl ow out shield around the flange assenbly.

(n) Open nitrogen supply valve and nonitor assenbly pressure unti
a bl owout occurs or until 5000 |b/in? gauge is reached. Do
not exceed 5000 | b/in? gauge. |f necessary, start boost punp
to obtain a blow out or to reach 5000 | b/in? gauge.

(o) Record tenperature and bl ow out pressure or maximum pressure
attained."

Preparing activity:
Navy - SH
(Project 5330-1044)
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