Downloaded from http://www.everyspec.com

[ 1 NCH POUND |
M L- PRF- 32034 ( SH)
28 COctober 1998

PERFORMANCE SPECI FI CATI ON
VALVE PACKI NG MATERI AL, NON- ASBESTOS

This specification is approved for use by the Naval Sea Systens Conmand,
Departnment of the Navy, and is available for use by all Departnents and Agencies
of the Departnment of Defense.

1. SCCPE

1.1 Scope. This specification establishes the requirenents for
classification of non-asbestos packing for valves handling various fluids and
gases on naval ships, in the sizes and forns as specified (see 6.2).

2. APPL| CABLE DOCUMENTS

2.1 GCeneral. The docunments listed in this section are specified in
sections 3 and 4 of this specification. This section does not include docunents
cited in other sections of this specification or recommended for additiona
informati on or as exanples. Wile every effort has been nade to ensure the
conpl eteness of this list, document users are cautioned that they nust neet al
speci fied requirenments docunents cited in sections 3 and 4 of this specification
whet her or not they are I|isted.

2.2 Non-Governnent publications. The follow ng docunents 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 issue of the
DoDI SS cited in the solicitation. Unless otherw se specified, the issues of
docunments not listed in the DoDI SS are the issues of the docunents cited in the
solicitation (see 6.2).

Beneficial comments (recomendations, additions, deletions) and any pertinent
data which may be of use in inproving this docunment should be addressed to:
Commander, SEA 03Q Naval Sea Systens Command, Departnent of the Navy, 2531
Jefferson Davis Hi ghway, Arlington, VA 22242-5160 by using the

St andar di zati on Docunent | nprovenent Proposal (DD Form 1426) appearing at the
end of this docunment or by letter.

AVBC N A FSC 5330
DI STRI BUTI ON STATEMENT A.  Approved for public release; distribution is unlimted.
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AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 129 - Standard Test Method for Sul phur in Petrol eum
Products (General Bonb Method). (DoD adopted)

ASTM D 512 - Standard Test Methods for Chloride lon in
Water. (DoD adopt ed)

ASTM D 1179 - Standard Test Methods for Fluoride lon in
Water. (DoD adopt ed)

ASTM D 1246 - Standard Test Method for Bromide lon in Water.
(DoD adopt ed)

ASTM D 3850 - Standard Test Method for Rapid Thermal
Degradation of Solid Electrical Insulating
Materials by Thernmogravinmetric Method (TGA). (DoD
adopt ed)

ASTM E 144 - Standard Practice for Safe Use of Oxygen
Conmbust i on Bonbs.

ASTM F 146 - Standard Test Methods for Fluid Resistance of
Gasket Materials. (DoD adopted)

ASTM F 152 - Standard Test Methods for Tension Testing of

Nonmetal I ic Gasket Materials. (DoD adopted)

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

2.3 Oder of precedence. |In the event of a conflict between the text of
this docunent and the references cited herein, the text of this docunment takes
precedence. Nothing in this docunent, however, supersedes applicable | anws and
regul ati ons unl ess a specific exenption has been obtai ned.

3.  REQUI REMENTS

3.1 First article. Wen specified (see 6.2), a sanple shall be subjected
to first article inspection in accordance with 4. 2.

3.2 Naterial

3.2.1 Conposition. The packing material and construction shall conformto
that of the sanple subjected to first article inspection (see 4.2).

3.2.2 Recycled, recovered, or environnentally preferable material s.
Recycl ed, recovered, or environnentally preferable materials should be used to the
maxi mum ext ent possi ble provided that the material nmeets or exceeds the
operational and mai ntenance requirenents, and pronotes economi cally advant ageous
life cycle costs.

3.3 Performance characteristics.

3.3.1 Flexibility. The packing shall be flexible enough to be readily
fornmed into coils to fit a rod with a dianmeter which is equal to five tinmes the
size (cross-sectional width) of the packing. Any signs of voids or separations
bet ween the rod and the packing shall be cause for disqualification (see 4.5.1).

3.3.2 Packing and fluid conpatibility. The packing material shall be
imersed in the fluids specified in table I and shall neet the requirenents of
3.3.2.1 through 3.3.2.4.
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TABLE I. Inmmrersion fluids for conpatibility tests.

Fluid type
Distilled water
ASTM no. 1 oi
ASTM ref erence fuel B
ASTM no. 3 oi

3.3.2.1 Flexibility and fluid conpatibility. Fluid nedia effect on
flexibility shall be determ ned before and after fluid i nmersion (see 4.5.2.1).
Any signs of voids or separations between the rod and the packing shall be cause
for disqualification of a material for use in the fluid which caused the change.

3.3.2.2 Dinensional stability and fluid conpatibility. Fluid nmedia effect
on di mensional stability shall be determ ned by conparing cross-sectiona
di mensi ons of a sample of 1/2-inch square packing after fluid imersion with
packi ng di nensions before imersion (see 4.5.2.2). A 2 percent or greater change
fromthe original dinmensions shall be cause for disqualification of a material for
use in the fluid which caused the change.

3.3.2.3 Tensile strength and fluid conpatibility. Fluid nmedia effect on
tensile strength shall be determ ned by conparing tensile strength nmeasurenents
before and after fluid imersion (see 4.5.2.3). A tensile strength which is |ess
than 95 percent of the tensile strength of the reference (pre-inmersion) material
shal |l be cause for disqualification of a material for use in the fluid which
caused t he change.

3.3.2.4 Loss of lubricating substance. Fluid nedia effect on lubricating
subst ance shall be determ ned by measuring the anmount of |ubricant |ost after
fluid imersion (see 4.5.2.4). Any loss in weight greater than 10 percent shal
be cause for disqualification of a material for use in the fluid which caused the
change.

3.3.3 Thernogravinetric analyzer (TG analysis. Thernogravinetric
anal yses shall be conducted to determ ne weight |oss as a function of heat (see
4.5.3). Material weight loss as a function of heat shall be recorded and conpared

with original (pre-heating) material neasurenents. If weight |oss exceeds 10
percent at a tenperature which is I ess than the applicable tenperature specified
intable Il, the material shall be disqualified.
TABLE I'l1. Applicable tenperatures for intended service
Medi um Maxi mum syst em
tenperature (°F)
Super heat ed st eam 1050
Boi | er feedwater 475
Saturated | ow pressure 495
st eam
Lube oil 250
Navy distillate fuel 225
Hydraulic oil 150
Low pressure air 550

3.4 Detrinental materials.

3.4.1 Hal ogen concentration. The packing material shall be tested for
hal ogen concentration (that is, the sumof total brom de, total chloride, and
total fluoride ions) (see 4.5.4.1). The following linmts shall apply:

(a) Either total hal ogens shall not exceed 250 parts per mllion

(ppm), or
3
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(b) Hal ogen concentration excluding fluoride shall not exceed 250
ppm and t he packi ng manufacturer shall attest that the only
i ntentional ly-added, fluoride-bearing ingredient is
pol ytetrafl uor oet hyl ene, or

(c) The sum of water-I|eachabl e hal ogens shall be | ess than 250
ppm when tested as specified in 4.5.4.1.1.

3.4.2 Total sulfur concentration. Packing materials shall be tested for
total sulfur concentration (see 4.5.4.2), which shall not exceed 700 ppm unl ess
ot herwi se approved (see 6.8).

3.4.3 Mercury. During manufacturing, fabrication, handling, and packaging,
t he val ve packing, shall not conme into contact with mercury or mercury conmpounds.

3.4.4 Qher detrinmental materials. For packing materials, the nmaximm

concentrations specified in table Il also apply (see 4.5.4.3).
TABLE I11. Oher detrinental materials.
Mat eri al Maxi mum concentrati on(ppm
Cadm um 250
Lead 250

3.4.5 Asbestos and pol ychl ori nated bi phenyls (PCBs). No asbestos or PCBs
shal |l be used in the packing materi al

3.5 Sinulated service testing. Packing materials shall be tested as
specified in 4.5.5 for the duration of 100 hours and shall neet the requirenents
of 3.5.1, 3.5.3, and 3.5.4.

3.5.1 Packing gland | eakage rates. Al packing must forma 100 percent
seal during hydrostatic tests and maintain seal with zero | eakage during the 100-
hour test.

3.5.2 Addition of packing rings. Additional packing rings nmay be added in
accordance with the procedure specified in appendix A A 3.3.2, step 2.

3.5.3 Conpression of packing rings. Wen tested as specified in appendix
A, the conpression of packing rings greater than 50 percent shall be cause for
rejection.

3.5.4 Torque values. Wen tested as specified in appendix A cycling
torque and break away torque shall be not greater than 320 inch-pound (in-IDb).
Failure to nmeet these requirenments shall be cause for rejection

3.6 Size. Packing shall be furnished in the size specified (see 6.2).
Al l owabl e tol erances of the square cross-sectional dinensions shall be as
specified in table IV.

TABLE IV. Allowable tol erances of packing.

Packi ng
cross-sectional di mensions Al | owabl e tol erance
(i nch) (i nch)
up to 1/4 +1/ 64
1/4 to 1/ 2 +1/ 32
1/2 and above +1/ 16
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3.7 Form The packing shall be furnished in the formof spools or reels in
sizes and lengths as specified (see 6.2). The packing shall be uniformy coiled
on spools or reels according to the foll ow ng:

Packi ng size (inches) Package

1/8 through 7/16 1 or 5 pound spool s

3/ 8 through 3/4 5 or 10 pound spool s

3/4 through 1 25, 50 or 100 pound reels
1-1/8 through 2 50 or 100 pound reels

3.8 Visual exam nation and di nensions. A visual exam nation of the packing
material shall be conducted to detect defects in workmanshi p and di nensi on that
could affect its serviceability (see 4.4.1.1).

4. VERI FI CATI ON

4.1 dassification of inspections. The inspection requirenments specified
herein are classified as foll ows:

(a) First article inspection (see 4.2).
(b) Conformance inspection (see 4.3).

4.1.1 Inspection conditions. Unless otherwi se specified, all inspections
shall be performed in accordance with the test conditions specified in 4.4 and
4.5.

4.2 First article inspection. First article inspection shall consist of
exam nations and tests as specified in table V.

TABLE V. First article inspection.

I nspection Requi r enent Test met hod

Flexibility 1
Fluid compatibility
Flexibility
Di nensional stability
Tensile strength
Loss of lubricating substance
TGA anal ysi s
Hal ogen concentration
Total sulfur concentration
O her detrinental materials
Si mul at ed service testing
Packi ng gl and | eakage rates
Conpr essi on of packing rings
Tor que val ues

0 02 02 00 10 00 00 00 00 00 00 00 0 W
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4.3 Confornmance inspection. Conformance inspection shall consist of
exam nations and tests as specified in table VI (for groups A B, and O
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TABLE VI. Confornmance inspection.

I nspection Requi r enent Test met hod

Goup A
Vi sual exam nation
Di nensi ons
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Goup B
Flexibility
Fluid compatibility
Flexibility
Di nensional stability
Tensile strength
Loss of lubricating substance
TGA anal ysi s
Hal ogen concentration
Total sulfur concentration
O her detrinental materials
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Goup C
Si mul at ed service testing
Packi ng gl and | eakage rates
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4.3.1 Lot. For purposes of conformance and test sanpling, a lot is defined
as all finished packing of one size, produced in one facility, using the same
producti on processes and materials, and being offered for delivery at one tine.

4.3.2 Sanpling for conformance inspection.

4.3.2.1 Sanpling for visual exam nation of gasket material. At a mninum
the contractor shall randomy select sanples fromeach | ot of conpl eted spools or
reels as specified in table VII, and inspect themas specified in 4.4.1.1 (see
6.6).
TABLE VII. Sanpling for visual exani nation of packing material
Lot size Sanpl e size
up to 4 al
5to 50 5
51 to 90 7
91 to 150 11
151 to 280 13
281 to 500 16
501 to 1,200 19
1,201 to 3,200 23
3,201 to 10, 000 29
10,001 to 35, 000 35

4.3.2.2 Sanpling for tests. At a mninmum the contractor shall randomy
sel ect a sanple quantity fromeach | ot of conpleted packing material as specified
intable VIII, and test themas specified in 4.4 and 4.5 (see 6.6).
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TABLE VII1. Sanpling for tests.
Lot size Sanpl e size

2 to 25 2

26 to 50 5

51 to 90 6

91 to 150 7

151 to 280 10

281 to 500 11

501 to 1,201 15

1,201 to 3,200 18

3,201 to 10, 000 22

10, 001 to 35, 000 29

4.4 Confornmance tests.

4.4.1 Goup Atests. Goup Atests shall be perfornmed for all conformance
i nspections (see 4.4.1.1).

4.4.1.1 Visual exam nation and di nmensions. Packing material shall be
careful |y exam ned by visual inspection to detect defects in workmanshi p and
di mensi ons. For each spool or reel of packing material, major defects such as a
rip, tear, hole, void, crease, crinp, gouge, or extraneous particulate matter on
the surface shall be cause for rejection of that spool or reel. Mnor surface
defects not affecting the serviceability of the packing material shall not be
cause for rejection. Cross-sectional dinensions shall be nmeasured at no | ess than
two-foot intervals along the length of two adjacent sides of the spool or reel
using a nmetal ruler graduated to 1/64-inch (see 3.6 and 3.8).

4.4.2 Goup Btests. Goup Btests nay be onmitted only if both of the
followi ng are true

(a) Wthin tw years preceding the date current lot will be
delivered by the contractor, the material has been tested and
found in conformance with the group B requirenents of table
V.

(b) The material offered for delivery is manufactured the sanme in
all respects as the sanple subjected to first article
i nspecti on.

4.4.3 Goup Ctests. Goup Ctests may be onmtted only if one the
following is true:

(a) Wthin three years preceding the date current lot will be
delivered by the contractor, the material has been tested and
found in conformance with the group C requirenents of table
V.

(b) The material offered for delivery is manufactured the same in
all respects as the sanple subjected to first article
i nspecti on.

4.4.4 Conposition or process change. Any changes in conposition or process
shall be promptly reported to the contracting activity.
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4.5 Test nethods.

4.5.1 Flexibility. The packing shall be coiled by hand around a rod with a
di ameter which is equal to five tinmes the size of the packing. A visua
exam nation shall then be nmade to determ ne whether the packing confornms to the
curvature of the rod with no voids or separation between the packing and the rod
(see 3.3.1).

4.5.2 Packing and fluid conpatibility. Packing shall be imrersed in the
control fluids specified in table I for 1000 hours (see 3.3.2).

4.5.2.1 Flexibility and fluid conpatibility. The flexibility test (see
4.5.1) shall be perfornmed after imersion and the results conpared with pre-
imMmersion test results (see 3.3.2.1).

4.5.2.2 Dinensional stability and fluid conpatibility. Prior to inmersion
in the control fluids, cross-sectional neasurenents shall be taken along a 3-inch
| engt h of packing and averaged. Three additional cross-sectional neasurenents
shall be taken at 90 degrees to the first neasurenments and averaged. Foll ow ng
t he 1000- hour i mersion, the sanme neasurenments shall again be taken. Pre- and
post -i mmer si on averaged cross-sectional neasurenments shall be conpared for
swel ling or shrinkage (see 3.3.2.2).

4.5.2.3 Tensile strength and fluid conpatibility. Tensile strength shal
be measured in accordance with nethod A of ASTMF 152. Tensile strength of the
i ndi vi dual packing strands shall be neasured rather than the tensile strength of
the cross-section of the braided packing material. Packing shall be unbraided,
with three 6-inch-1ong strands renmoved fromthe braid for each of the control
fluids for which the naterial is to be tested. Three strands shall be used for
reference. The tensile strength of the inmersed strands shall then be conpared
with that of the reference strands (average of three breaks) (see 3.3.2.3).

4.5.2.4 Loss of lubricating substance. Pre- and post-inmersion weight of
packi ng materials shall be nmeasured in accordance with ASTM F 146 nodified as
follows: Add the following to the blotting instructions in the procedure for
el evated tenperature imrersion in fluids: "specinens shall be placed on sheets of
bl otting paper and left for 24 hours" (see 3.3.2.4).

4.5.3 Thernogravinetric analyzer (TGA) analysis. Test in accordance wth
ASTM D 3850 (see 3.3.3).

4.5.4 Detrinmental materials. Acceptable test nmethods and procedures are
provi ded as gui dance; however, testing nethods are not linted to these exact
procedures. Any standard test nethod may be used to determne tota
concentrations, as long as each elenent in all fornms can be determned to | evels
bel ow 250 ppm (see 3.4).

4.5.4.1 Hal ogen concentration. Any standard test nethod nay be used
(Suggested: Use an oxygen conbustion bonmb together with ASTM D 129 and
ASTM E 144. Ignite approximately 0.5 grans of the sanple under 30 atnospheres of
oxygen pressure and dilute to a final volunme of 100 milliliters (m) with the
bar onat e/ bi car bonate buffer required for analysis by ion chromatography.) (see
3.4.1).

4.5.4.1.1 Leach test, 500-degree Fahrenheit (°F).

(a) Cut two specinens, weighing approximately 20 grans each, from
the selected sanple, record their exact weight to 0.1 gram
and identify them as specinmens A and B. This identification
shal I be maintai ned throughout the test.
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(b) Each test specinen shall be transferred to a suitable pressure
vessel (parr reaction vessel, or the equivalent), covered
wi th enough distilled water to obtain a final volunme of 500

nmL, and simered at 500 * 10°F for not |less than 6 hours. The
| each water shall then be separated by filtration and the
filter rinsed. A control filtrate shall be run using
simlarly cleaned equi prent and distilled water fromthe sanme
sour ce.

(c) Using aliquots fromthe control filtrate and filtrates A and
B, the concentration of bromide, chloride, and fluoride ions
in each filtrate shall be determ ned by an appropriate nethod
of ASTM D 1246, ASTM D 512, and ASTM D 1179, respectively, or
by conparabl e nmet hods. The concentration of water-|eachable
halide in the material shall be determ ned as foll ows:

Brom de, Chloride, or Fluoride, ug/g (ppm = C multiplied by 500/ M
wher e:

C = bromde, chloride, or fluoride concentration of
filtrate, in mlligrams per liter; and

M = grans of the test specinmen, prepared per (a) above.

(d) The total |eachable hal ogen concentration is the sum of
| eachabl e bronide, chloride and fluoride concentrations. The
hal i de concentrations for filtrates A and B shall be
corrected by the results of the control filtrate

4.5.4.2 Total sulfur concentration. Any standard test nethod may be used
(the sane suggested test nethod for hal ogen concentration specified in 4.5.4.1 may
be used) (see 3.4.2).

4.5.4.3 Qher detrinmental materials. Any standard test method may be used
(Suggested: Use oxygen conbustion bonb digestions for netal analysis, analyze
di gestates of cadm um and | ead by direct aspiration atom c absorption
spectroscopy) (see 3.4.4).

4.5.5 Sinul ated service testing. The valve packing test nethods shall be
as specified in appendix A (see 3.5).

5. PACKAGQ NG

5.1 Packagi ng. For acquisition purposes, the packagi ng requirenents shal
be as specified in the contract or order (see 6.2). Wen actual packagi ng of
material is to be performed by DoD personnel, these personnel need to contact the
responsi bl e packaging activity to ascertain requisite packaging requirenents.
Packagi ng requirenments are maintained by the Inventory Control Point's packagi ng
activity within the Mlitary Departnent or Defense Agency, or within the Mlitary
Departnment's System Command. Packaging data retrieval is available fromthe
managi ng Mlitary Departnment's or Defense Agency's automated packaging files, CD
ROM products, or by contacting the responsible packaging activity.

6. NOTES

(This section contains information of a general or explanatory nature which
may be hel pful, but is not mandatory.)
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6.1 Intended use. Packing is primarily intended for general shipboard
service in valves handling various fluids and gasses.

6.2 Acquisition requirenments. Acquisition docunents nust specify the
fol |l owi ng:

(a) Title, nunmber and date of the specification.

(b) Spool or reel size required (see 1.1 and 3.7).

(c) Size and formrequired (see 1.1, 3.6, and 3.7).

(d) Issue of DoDISS to be cited in the solicitation and, if
required, the specific issue of individual docunents
referenced (see 2.2).

(e) Wen first article is required (see 3.1).

(f) Packaging requirenents (see 5.1).

6.3 Material safety data sheet (MSDS). Contracting officers will identify
those activities requiring an MSDS. Additional required Governnent information is
contained in FED-STD-313. In order to obtain the MSDS, FAR clause 52.223-3 nust
be in the contract.

6.4 Packing substitutions. Table IX has been prepared to facilitate
substitution of non-asbestos packing materials for asbestos packing materials. The
asbest os-cont ai ni ng packings are identified by mlitary specifications,
designators, and application information

TABLE | X. Packing substitution table.

Maxi mum
Asbest os- cont ai ni ng differenti al Max. system
specification pressure across temp (°F) Medi um
packi ng
(psi) 1/
M L-P-17303 dass 11, 1250 1050 Super heat ed st eam
Type E
M L- P- 24377 & 1200 475 Boi | er feedwater
M L- P- 24058
M L-P-17303 Cass I, 650 495 Saturated | ow
Type C & Cass |1, pressure steam
Type E
M L-P-17303 Cass I,
Type C & M L-P-17416
150 250 Lube oil
M L- P- 24377,
M L-P-17416 &
M L-P-17303 d ass |
Type B 350 225 Naval distillate
fuel
None Listed
M L- P- 24377
150 150 Hydraulic oi
200 550 Low pressure air

1/ Pounds per square inch (psi).

10
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6.5 Definitions.

(a) Sanple. A spool or reel of packing selected for first article or
conf or mance i nspecti on.

(b) Sanple size. The nunber of spools or reels to be randonmy
sel ected from

(c) Size of packing. The cross-sectional distance between parall el
faces, for square and trapezoi dal packings. In the case of
rectangul ar packing, it is the distance between the | ongest
paral l el faces; for round or oval packing, it denotes the
maxi mum di anet er.

6.6 Lot rejection. |If one or nore defects are found in any sanple, the
entire ot should be rejected. The contractor has the option of screening 100
percent of the lot for the defective characteristic(s) or providing a new | ot
whi ch shoul d be inspected in accordance with the sanpling plan contained herein.
The contractor should maintain for a period of 3 years after contract conpletion
all records of inspections, tests, and any resulting rejections.

6.7 Part or ldentifying Nunber (PIN). The part nunbering systemis as
fol | ows:

M 32034 -1.125  Exanple of PIN. MB2034-1.125

-

Dash nunber consisting of size
(cross-section) (inches)

Speci ficati on numnber

M prefix

6.8 NAVSEA approval and direction. Deviations fromspecified materials,
procedures, and requirenents and selection of specific alternative materials and
procedures require NAVSEA approval or direction. Requests should include
supporting documentati on.

6.9 Subject term (key word) listing.

Fluid compatibility
Flui d handling

Gas handl i ng

Val ves

11



Downloaded from http://www.everyspec.com

M L- PRF- 32034 (SH)

APPENDI X A

COVPRESSI ON PACKI NG MATERI AL DYNAM C LABORATORY TEST PROCEDURE

A.1 SCCPE

A.1.1 Scope. This appendix details the |aboratory performance tests which
are designed to determ ne whether non-asbestos conpression val ve packing materials
are capabl e of achieving and nmaintaining a proper seal in a sinulated environnent
whi ch nmeets operational safety requirenments for naval applications. The tests
outlined herein are intended to qualify valve packing materials for a variety of
applications. This appendix is a mandatory part of the specification. The
i nformati on contained herein is intended for conpliance.

A. 2 APPLI CABLE DOCUMENTS
SPECI FI CATI ONS
DEPARTMENT OF DEFENSE

M L-F-16884 — Fuel, Naval Distillate.
M L-L-17331 — Lubricating G|, Steam Turbine and Gear, Modderate Service
M L-H 17672 — Hydraulic Fluid, Petroleum Inhibited.
(Unl ess ot herw se indicated, copies of the above specifications are
avail able fromthe Defense Automated Printing Service (DAPs), 700 Robbins Aveneu
Bui | di ng 4D, Phil adel phia, PA, 19111-5094.)

A. 3 PROCEDURE

A.3.1 Materials. The following tests shall be performed on non-asbestos
conpression materials according to their recommended use and tenperature/pressure
[imtations. One-quarter-inch square packing material shall be specified for each
test.

A. 3.2 Conditioning. No preconditioning of materials shall be perforned.
It is desirable that the non-asbestos conpression material be exposed to existing
envi ronnent al conditions, as would be expected in supply storage aboard a naval
vessel

A. 3.3 Test procedures for valve packings. A valve packing device is required
that consists of valves sized for 1-inch piping systens. FEach fixture is to be
designed for testing a m ninumof four identical packing materials sinultaneously.
One of every four valves is to be equipped with a notorized valve stemand a | oad
cell capabl e of measuring opening and closing torque. The renmaining valves are to
be manual |y operated. A heater and pressurizing device are required to provide
tenperatures and pressures specified in A 3.3.1. The test device nust have the
capability of supplying the necessary fluids for exposure to the packing materi al
The test device nust be configured to permt data acquisition as described in this
appendi x. Figure 1 is one exanple of a valve packing test device; however, any
suitable test device may be used, as long as it neets the requirenments of this
appendi Xx.

12
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APPENDI X A

nmedi a, pressures, tenperatures, and | eakage rates. The

follow ng test conditions nmust be provided:

Medi um Pressure (psigQ) Tenperature (°F)

Super heat ed st eam 1250 1050
Boi | er feedwater 1200 475
Saturated | ow pressure steam 650 495
Lube oil (ML-L-17331 / 2190 TEP) 150 250
Naval Distillate fuel

(ML-F-16884) 350 225
Hydraulic oil (ML-H 17672 / 2075-T-H) 150 150

Low pressure

air 200 550

Leakage rate goal values shall be zero.

A 3.3.2 Testi

ng procedure. Install packing rings as specified in steps 1

and 2; test packings as specified in steps 3 and 4:

Step 1:

Step 2:

Step 3:

Using a mandrel the sanme size as the shaft, wap the packing
around the mandrel and cut the rings to the proper size
(rmeasure after cutting the first ring).

Cut five packing rings using a butt joint cut. Nunber each
packing ring for identification. Measure and record wei ght
and cross-sectional dinensions of each packing ring.

Install packing rings in each valve assenbly, recording
identified ring positions for each valve. Seat packing rings
using the gland follower; tighten gland nuts finger-tight;
nmeasure and record the follower position. |If necessary, add
addi tional rings of packing and repeat seating the packing
rings and tightening the gland nuts until a nmaxi mum anount of
gland follower nut travel is available. The additional rings
shal | not extend beyond the stuffing box. Record the nunber
of rings installed and the starting position of the gland
fol | ower.

Apply 100 percent test pressure at anbient tenperature and
tighten gland nuts until pressure can be sustained for not
less than 5 mnutes. The applicable test nmedia shall be
used; water shall be used for steamapplications. |If
necessary, add additional rings of packing and repeat step 2
until a maxi mum amount of gland follower is available. The
addi tional rings shall not extend beyond the stuffing box.
Record the nunber of rings installed and the starting
position of the gland follower.

Failure to achieve a seal at 100 percent test
pressure/ anbi ent tenperature shall be deened cause for test
term nation. QOperate the valve stemto ensure proper
openi ng/ closing force. Record the follow ng information

(a) One manual |l y-operated valve shall be left in the
open position throughout the entire test, simnulating
a system energency isol ation valve. Breakaway
torque of this valve at the end of the test is a
requi red measur enent

13
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(b) Two manual | y-operated val ves shall be opened at the
begi nning of the test procedure/tenperature cycle
and cl osed at the begi nning of the cool -down period.
The val ves simul ate systemfl ow control val ves.

O ockwi se and countercl ockwi se stemrotation torque
on each occasion are required neasurenents.

(c) The notorized valve shall be operated for 150 cycles
every 4 hours (a total of 3900 cycles) throughout
the test cycle while system pressure and tenperature
are at test specifications. The notorized valve
shall be left in the open position during cool -down
peri ods. Rate of drive and nunber of open/close
cycles shall be recorded. Torque transducer shal
provi de openi ng/cl osi ng torques throughout the
operational period. This valve simulates a system
flow control regulation valve and will provide
i ndi cati ons of packing and shaft wear.

During the test period, the followi ng paranmeters shall be
recorded: tenperature, pressure, torque, adjustnents and

| eakage, nunber of cycles, and total test duration. These
data shall be recorded every hour for the first 8 hours and
every 4 hours thereafter

(a) Adjustments and | eakage: All adjustnents and gl and

nut torque shall be noted. Any |eakage nmust al so be
noted, since zero |eakage is a test requirenent.
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FIGURE 1. Val ve packing test device.
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