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’ MIL-P-28377A

13 August 1982
§UFEE§EDING

MIL-P-2B377(SHIPS3)
t4 February 1969
(See 6.5)

MILITARY SPECIFICATION
PACKING MATERIAL, ASBESTOS, BRAIDED,
IMPREGNATED WITH PTFE (POLYTETRAFLUOROETHYLENE), SURFACE LUBRICATED
This specification is approved for use by all Departments
and Agencies of the Department of Defense.
1. SCOPE
1.1 Scope. This specification covers a braided asbestos packing.
impregnated with polytetrafluoroethylene (PTFE), and lubricated with a
petroleum lubricant, for general service. when the service tempersature does
not exceed 500 degrees Fahrenheit ( °F).
1.2 bDefinitive specification part number. The specification part

number is @ definitive part number which will be formulated by selecting
from the requirement options avallable in the specification as follows:

Definitive Specification Part Number: M24377 - XX

MILITARY SPECIFICATION NUMBER

SIZE DESIGHNATOR (SEE 3.4)

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications and standards. Unless otherwise specified, the
following specifications and standards of the issue listed in that issue of
the Department of Defense Index of Specifications and Standards (PoDISS3)
specified in the solicitation form a part of this specification to the
extent specified herein,.

SPECIFICATIONS

FEDERAL
PPP-B-566 - Boxes, Folding, Paperboard.
PPP-B-636 - Boxes, Shipping, Fiberboard.
PPP-B-640 - Boxes, Fiberboard, Corrugsted, Triple Wall.

Beneficial comments (recommendations, additions, deletions) and any per-
tinent data which may be of use in improving this document should be
addressed to: Commander, Naval Sea Systems Command, SEA 5523, Depart-
ment of the Navy, Washington, DC 20362 by using the self-addressed
Standardization Document Improvement Proposal (DD Form 1426) appearing at
the end of this document or by letter.

. FSC 5330
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MILITARY

MIL-P-116 - Preservation, Methods of.
MIL-B-121 - Barrier Material, Greaseproofed, Waterproofed,

Flexible.
MTI _F_299101 _ ng—p-lnn Mortarinanl Twannenarant Flavihla Haat
Vidk=r=£g4 i1 = Dav weawverias., ivanspatrent, rlieXlidile, neak
Sealable.
STANDARDS
MTI TTAD
LA NV Sy "

ADV
MIL-STD-105 Sampling Procedures and Tables for Inspection
by Attributes.

MIL-5TD-129 - Marking for Shipping and Storage.

MIL-STD-147 - Palletized Unit Loads.

(Coples of specifications and standards required by contracteors in
connection with specific acquisition functions should be cobtained from the
contracting activity or as directed by the contracting officer.)

2.2 OQther publications. The following documents form a part of
this specification to the extent specified herein The issues of the docu-

ments whieh are indicated as DoD adopted shall be the issue listed in the
current DoDI3SS and the supplement thereto, if applicable.

AMERICAN SOCTETY FOR TESTING AND MATERTALS (ASTM)
D 299 - Asbestos Yarns, Specification for.
D 1818 - Asbestos Content of Asbestos Textile Materials,
Test for.
D 2257 - Extractable Matter in Yarns, Test for. (DoD

adopted).

(Application for coples should be addressed to the American Society
for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

UNIFORM CLASSIFICATION COMMITTEE AGENT
Uniform Freight Classification Ratings, Rules and Regula-
tions

(Application for copies should be addressed to the Uniform Clazssifica-
tion Committee Agent, Tariff Publication Officer., Room 1106, 222 South

Riverside Plaza, Chicago, IL 6§0606.)

{Industry assocciation specifications and standards are generally
available for reference from libraries. They are also distributed among
technical groups and using Federal agencies.)

2.3 Order of precedence, In the event of a confliet between the
text of this specification and the references cited herein, the text of
this specification shall take precedence.

3. REQUIREMENTS

3.1 First article. When specified, the contractor shall furnish a
sample unit for first article inspection and approval (see 4.3 and 6.2.1),.
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3.2 Material. The packing material shall be made of plain white
asbestos yarn containing suitable reinforcing fibers, impregnated with
PTFE and lubricated with petrolatum or petroleum based oil.

3.2.1 Asbestos yarn. The yarn ashall be without wire insertion and
have a white crysctile asbestos fiber content of not less than 75 percent
by weight, as defined by commercial grade of ASTM D 299 (see %.8.5).

3.2.2 Impregnation. The {mpregnation shall be from & dispersion of
virgin PTFE depositad uniformly throughout the packing {see 8.8.84.1),
Based on the weight of the dry yarns after the lubricant has been
extracted, the PTFE content shall be noet less than 30 percent (see

4.8.3.2).

3.2.3 Lubricent. The lubricent shall be either a highly refined
white petrolatum or petroleum based mineral oil, weighing 10 percent + 5
percent of the finished packing (see 4.8.3). The lubricant shall be ~
applied to either the surface of individual strands before braiding or to
the surface of the finished braided packing.

3.3 Ceonstruction. The packing shall be braided, for sizes 1/8-inch
and over, to a dlagonal interlocking through-body-to-surface construction
This con-

(as opposed to brald-over-braid or square-brpid construction).
and center-corner-stuffer

struction shall use either 20 diaegonal strands,

strands,

as necessary,
dimensicnal stability.

braided (see 4.8.2 and figure 1).

39“.
cross section and furnished in sizes shown in table I (see 6.2.1).

S1zea an

d weights.

and center-corner-stuffer

to produce o dense aquare packing with good
S{zes 1/8-inch and 3/16-inch only shall be square

The packing shall be calendered square in

The

weight per linear foot shall be not less than that shown in table I.

TABLE I. Sizes and weights of packing.

Minimum Minimum

Nominal size, welight Nominal size, welight
Part (Cross-section) pounds/ Part {Croas-section) pounds/

number inches foot number inches foot
01 1/8 0.008 13 7/8 0.398
02 3716 0.013 14 15716 0.450
03 1/8 0.027 15 1 0.500
oYy 5716 0.050 16 1-1/8 0.540
05 3/8 0.076 17 1-1/4 0.800
056 7716 0.107 18 1-3/8 1.000
o7 172 0.138 19 1=-1/2 1.250
08 9/16 0.172 20 1-5/8 1.550
09 5/8 0.212 21 1-3/4 1.800
10 11716 0.255 22 1-7/8 2.100
11 3/4 0.300 23 2 2.350

12 13716 0.385 ——— -———
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3.5 Spocls or reels. Unless otherwise specified (3ee 6.2.1), the
packing shall be uniformly colled on apools or reels according to the
following:

Packing size ({nch) Package
1/8 through T7/16 1 or 5 pounds (1b.) spools
3/8 through 3/8 S or 10 1b. 3pools
3/% through 1 25, 50, or 3100 1b. reels
1-1/8 through 2 50 or 100 1lb. reels

3.6 Werkmanahip. The workmanship shall be firat class in all
respects, and the packing shall be free from defects which may affect its
serviceablility,

4. QUALITY ASSURANCE PROVISIONS

8. Hesponsibility for inspection. Unless otherwise specified in
the contract or purchase order, the contractor is responsible for the
performance of all inspection requirements as specified herein. Except as
otherwise specified in the contrect or purchase order, the contractor may
use his own or any other facilities suitable for the performance of the
inapection requirements specified herein, unless disapproved by the Govern-
ment. The Government reserves the right to perform any of the inspections
set forth fn the specification where such insapections are deemed necessary
to ossure supplies and services conform to prescribed requirements.

.2 <Classification of inspections. The inspection requirements
specified herein are classified as follows:

(a) First article inspection (3ee 4.3).
(b) Quality conformance inspection (see bL.U4).

B.3 First article inspection,

84,.3.1 First article inspection. First article inspection shall
consist of the examination of 4.4 and the tests specified in &4.8.

4.3.2 First article tests. Prior to production, first article tests
shall be conducted on a sample, sufficlent in size to determine the
conformance with all the tests and requirements as apecified herein, (see
6.3). The test material shall be certified to be identical in composition
to the material to be supplied later for quality conformance inspection in
accordance with the data ordering document specified in 6.2.2. The first
article sample shall comply to the regquirements specified herein. First
article tests shall be monitered by a Government representative. The
contractor shall not proceed with production under the contract or purchase
order without submitting all approved test data results certified by the
Government representative and without receiving final written approvael fronm
the contracting activity.

4.3.2.1 First article inspection report. The contractor shall
furnish a first artiele inspection report in accordance with the data
ordering document specified in 6.2.2.
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4.4 Quality conformance inspection.

4.4.1 Lot. For purposes of sampling, examination and tests, a lot
shall consist 'of packing materlal of the same form and dimensiens, produced

at one time. At all times, the number of spcols or reels shall be the lot
size, The sampling unit shall be one spool or reel of packing.

y.y,2 Sampling.

4.4.2.1 Sampling for visual and dimensional examination. For visual
and dimensional examination, a2 random sample shall be selected from each
lot according to MIL-S5TD-105 at inspection level II, with an acceptable
quality level (AQL) of 2.5 percent defective.

4.4.2.2 Sampling for quality conformance tests. For quality
conformance inspection requiring tests, a random sample shall be selected

from each lot according to MIL-STD-105, level 3-2, with an AQL of 2.5 per-
cent defective.

4,.4.3 Examination.

4.4.3.9 Examination for visual and dimensional defects. Each unit
selected according to 4.4.2 shall be surface examined and measured to
determine conformance with the requirements which d¢ not require tests.
Any unit containing one or more visual or dimensiconal defects shall be re-
Jected, and if the number of defective units in the sample exceeds the

acceptance number for that sample, this shall be cause for rejection of the
lot which this represents.

4.4.3.2 Examination of packaging. An examination shall be made to
determine that the packaging, packing, and marking comply with the
requirements of section 5. Examination of packaging shall be in acceordance
with the following. For examination of interior packaging, the sample unit
shall be one shipping container fully prepared for delivery, selected at

random Just pricr to the cleosing operaticns. Shipping containers fully
prepared for delivery shall be examined for defects of closure listed in
table II. The lot sfize shall be the number of shipping containers in the
end item inspecticon lot. Sampling shall be in accordance with MIL-P-116.
The AQL shall be 2.5 percent.
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TABLE II. Exemination of packaging defects.

Examine Defects

Packaging Not level specified; not in accordance with contract
requirements.

Not psackaged in unit containers as specified.

Mixed class, type and size in same container, con-
tainer containing less than indicated or speci-
fied quantity.

Packing Not level specified; not in accordance with contract
requirements.

Packing materisl not as apecified: closures not accom-
plished by specified or required methods or materisls.

Gross welight of shipping container exceeds specified
limit.

Any nonconforming compoenent, component missing, dao-
aged, or otherwise defective affecting serviceability.

Marking Interior and exterior markings omitted, 1llegible,

incorrect, incomplete, not in mccordance with contract

requirements.

4.5 Production check tests. Production check tests shall be con-
ducted on samples from the first lot of materisl offered under a contract
or purchase order and one check pest from every ten lots thereafter, All
of the tests specified in 4.8 shall be conducted.

.6 Quality conformance tests, Quality conformance tests 3shall be
conducted on those lots which are not represented by #4.5. The tests
specified i{n 4.8.1, 4.8.2, and 4,.8.4.1 shall be conducted.

4.7 BReljection. If any of the samples tested in accordance with 8.5
or 3.6 is Tound not to be in conformance with the requirements specified
herein, the lot which {t represents shall be subjected to rejection.
Furthermore, if the failure was B8 production check test, asdditional samples
shall be taken from (or provided to represent) each subsequent lot and
shall be subjected to the test or tests wherein the fallure occurred. €Each
lot shall then be considered acceptable only after satisfactory results are
obtained on the test or teats by all the samples taken to represent the
lot. This additional testing shall be discontinued after four successive
lots have passed the test or tests.

T 0 Taatr
.8 Test procedur

-y 1
oF e

4.8.1 Weight. The welght shall be determined after carefully
weighing and measuring a specimen at least two leet long.

h,8.2 Construction. The diagonal interlocking through-body-to-sur-
face, braid-over-braid, and square-braid patterns are shown in figure 1 for
visval examination. 1In addition, a one to two inch length of coil being
examined shall be unbralded and strands (not yarn plies or ends) counted
and compared to the numbers as specified in 3.3.

7 )
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4.8.3 Lubricant. The lubricant content of the finished packing
shall be determined as specified in ASTM D 2257 with the following excep-
tions:

{a) Extraction time shall be 16 hours. .

{(b) The halogenated hydrocarbon sclvent only shall be used.
Duplicate specimens shall be taken from different parts
of the packing. Results are calculated as P = 100 E/S
where,

D - Damrnant halans
v S FNTUChNu naauvp

original sample,
Weight of halogenated hydrocarbon scolvent extract, and
Specimen weight before extraction,

L
3

ted hydrocarbon solvent extract on the

L= SR ER - LR T}

E
S

4.8.4 Impregnant.

4.8.4.1 Visual. A sample length of material shall be visually in-
spected to determine if the PTFE impregnant is distributed throughout the
packing or is concentrated on the packing surface.

4.8.4.2 Analysis. Place a 5-gram specimen og extsacted material
(lubricant removed) in a erucible and heat at 220 + 2°F to conatant weight

{(original dry welght) at room temperature. Heat at 600° + 10°F for 24

hours, cocol, and weigh. Heat the same specimen at 900o + 25°F for three
hours, cocl, and welgh. HRedetermine the crucible weight without the
specimen after the 900°F heating, unless a platinum crucible was used.  Use
this new welight of the crucible to determine the weight of the residue
after heating. Heating shall be done in a ventilated hcod to avoid expo-
sure to toxic vapors. The percentage of PTFE 18 calculated as follows,
based on an average of three determinations:

W = Average original dry welght of specimens after extraction.

F = Avergge weight of residue in crucibles after heating at
600 F.

N = Avergge weight of residue in crucibles after heating at
900" F,

Percent PTFE = 100 (F - N)
: W

4.8.5 Asbestos content. The asbestos content of ‘the yarn used to
fabricate the packing shall be determined in accordance with the methed
specified in ASTM D 1918. The petroleum lubricant shall be extracted
before the determination is made (see 4.8.3).

5. PACKAGING

{The preparation for delivery requirements specified herein apply only
for direct Government acquisitions. For the extent of applicability of the

e o o e oem [ . A o am A a1 e - - o
preparation for delivery requirements of referenced documents listed in

section 2, see 6.4.)
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5.1 Packaging. Packaging shall be level A or C. as specified (see
6.2.1).

5.1.1 Level A. Unless otherwise specified (see 6.2.1), each unit
(see 3.5) shall be wrapped in a greaseproof barrier material conforming to
grade A of MIL-B-121 or type II of MIL-F-22191 at the contractor's option,
and individually packaged as follows:

Unit Specificatian Box
1 to 10 pound spools PPP-B-566 Boxes, Folding, Paperboard
25 to S0 pound spools PPP-B-636 Boxes, Shipping, Fiberboard
50 or 100 pound reels PPP-B-640 Boxes, Fiberboard, Corru-

gated, Triple Wall

5.1.2 Level C. Packaging shall afford protection against corro-
sion, deterioration and physical damage during shipment from the supply
source to the using activity and until early installation.

5.2 Packing. Packing shall be level A, B, or C, as specified (see
6.2.1).

5.2.1 Level A, One to ten pound units packaged as specified (see
6.2.1), shall be packed in containers conforming to the weather resistant
class of PPP-B-636 or class 2 of PPP-B-640, at the option of the con-
tractor All corners and edge seesmd and manufacturer's joints shall be
waterproofed in accordance with the appendix to PPP-B-636 or PPP-B-640, as
applicable. Twenty-five to 100 pound units shall require no further

packing.

5.2.2 Level B. One to ten pound units packaged as specified (se
6.2.1), shall be packed in containers conforming to class domestic of
PPP-B-636 or class 1 of PPP-B-640, at the option of the centractor.
Twenty-five to 100 pound units packaged as specified shall require no

further packing.

5.2.3 Level €. Units shall be packed in contalners in a manner
which will ensure acceptance for shipment by common carrler at the lowest
rates and will afford protection against physicsl damage during direct
shipment from the supply source to the first receiving activity for
immediate use. This level, in general, shsll conform to the Uniform
Freight Classification Rules and Regulstions or other carrier regulations,
as applicable to the mode of transportation.

5.3 Unitized losds. Unitized loads should be used when practi-
¢al and shall be commensurste with the level of packing stated in the con-
tract ar purchase order (see 6§6.2.1). Polletization, when required, shall
be in accordance with MIL-STD-147.

5.8 Interior packages and exterior marking. In addition to any
specla‘ markine roanirad faas A 2 11% ahinning cantninera shall he marked
- ua s .\&lib lc\'\l&l T A~ B W s ¥y LN i LY. W R W RS & T W -
in accordance with MIL-STD-129.
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6. NOTES

6.1 Intended use. This material is intended for service on stern
tubes, rudder posts, rotary shafts, and reciprocating rods on pumps in

general service, low and high pressure valve stams, zand miscellaneous
mechanical applications (see 6.2.1), It i3 not intended for use with syper-
heated steam or other service resulting in packing temperature over 500 F,
oxygen, alkaline molten metals, or fluorochemicals. Toxic fumes from over-
heated PTFE must be avoided. Pressure should not exceed 2,500 pounds per
square inch, and rod or shaft speed should not exceed 5,000 feet per

minute.

6.2 Ordering data.

6.2.1 Acquisition requirements. Acquisition documents should
specify the following:

v

(a) Title, number, and date of this specification.

{b) First article sample, if required (see 3.1).

{(c) Size required (see 3.4)}. If necessary, alse include size
tolerance. ‘

(d) If other than spgols or reels are desired (see 3.5).:

(e) Level of packaging and level of packing required; if other
than 5.1 {(see 5.2).

(f) Palletization when required (see 5.3).

(g) Special marking, if required {(see 5,8},

{(h) Intended use and need for appropriate installation instruc-
tions (see 6.1).

6.2.2 Data requirements., When this speeification is used in an
acquisition which incorporates a DD Form 1423, Contract Data Requirements
List (CDRL), the data requirements identified below shall be developed as
specified by an approved Data Item Description (DD Form 1664) and delivered
in accordance with the approved CDRL incorporated inte the contract. When
the provisions of DAR 7-104.9 (n) (2) are invoked and the DD Form 1423 is
not used, the data specified below shall be delivered by the contractor in
accordance with the contract or purchase order requirements. Deliverable
data required by this specification is elted in the follewing paragraphs.

Paragraph no. Data requirement title Applicable DID no. Option
4.3.2 Certificate of Compliance DI-E-2121 ————
4.3.2.1 Reports, Test DI-T-2072 10.1.b

(Data item descriptions related tce this specification, and identified
in section 6 will be approved and listed as such in DoD 5000.19L, Vel. II,
AMSDL. Copies of data item descriptions required by the contractors in
connecticn with specific acquisition functions should be obtained from the
Naval Publications and Forms Center or as directed by the contracting
officer.) '

6.2.2.1 The data requirements of 6.2.2 and any task in section 3, U4,
or 5 of this specification required to be performed tc meet a data require-
ment may be walved by the contracting/acquisition activity upon certifica-
tion by the offeror that identical data were submitted by the offeror and

10 ’
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accepted by the Government under a previocus contract for identical item
acquired to this specification. This does not apply to specific data which
may be required for each contract regardless of whether Bn identicel {tem
has been supplied previously (for example, test reports).

6.3 First article inspection. Invitations for bids should provide
that the Government reserves the right to waive the requirement for saamples
for first article inspection as to those bidders offering a product which
has been previously scquired or tested by the Government, and that bidders
offering such products, who wish te rely on such production or test, must
furnish evidence with the bid that prior Government approval i3 presently
appropriate for the pending contract.

6.4% Sub-contracted material and parts. The packaging requirements
of referenced documents listed i{n section 2 do not apply when material and
parts pre acquired by the contrector for incorporation into the equipment
and lose their separate identity when the equipment is sahipped.

6.5 Changes from previous issue. Asterisks are not used in this re-
vision to identi{ify changes with respect to the previous issue due to the
extensiveness of the changes.

Custodians: Preparing activity:
Army - AR Navy - SH
Navy - SH {Project 5330-0561)

Air Force - 99

User activities:
Army - ME
Navy - AS

W eve ww s .

11
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