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1. SCOPE:

1.1 Form:
This specificgtion covers several grades of virgin polytetrafluoroethylene (PTFE) regin which may be
compounded|with pigment and fillers in the form of extruded or molded rods or tubgs which are

sintered afterymolding or, in the case of extrusions, sintered during the extrusion process.

1.2 Application:

bearings requiiring dimensional stability up to 450-°F (232 °C) with good mechanicdl properties, but

These produgts have been used typically for mechanical parts such as back-up rin{s, seals, and
I
usage is not limited to such applications. Each-application should be considered ingividually.

1.3 Safety - Hazgrdous Materials:

While the materials, methods, applications, and processes described or referenced in this
specification may involve the usé:of hazardous materials, this specification does nqt address the
hazards which may be involved-in such use. It is the sole responsibility of the user {o ensure
familiarity with the safe and\proper use of any hazardous materials and to take necgssary
precautionary measures to-ensure the health and safety of all personnel involved.

2. APPLICABLE DOCUYUMENTS:

The issue of th s a part of this
specification to the extent supplied herein. The supplier may work to a subsequent revision of a
document unless a specific document issue is specified. When the referenced document has been
cancelled and no superseding document has been specified, the last published issue of that document
shall apply.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

Copyright © 2004 SAE International
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada)
Tel: 724-776-4970 (outside USA)
Fax: 724-776-0790
Email: custsvc@sae.org
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2.1

2.2

3. TECHNICAL R

3.1

3.2

ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959

or www.astm.

ASTM D 792

org.

Density and Specific Gravity (Relative Density) of Plastics by Displ

acement

ASTM D 4745  Filled Compounds of Polytetrafluoroethylene (PTFE) Molding and Extrusion Materials
ASTM D 4894 Polytetrafluoroethylene (PTFE) Granular Molding and Ram Extrusion Materials

U.S. Governn

Available fron
19111-5634 o

FED-STD-59

Detail Specifi

The requirem
to requiremer
requirements
specification

Material:

All products s
powder. The

conform to Al
type shall be

nent Publications:

n DODSSP, Subscription Service Desk, Building 4D, 700 Robbins’Aver
r www.assistdocs.com.

b Colors Used in Government Procurement
FQUIREMENTS:

cations:

ents for a specific product shall consist of all requirements specified herein in addition

ts specified in the applicable detail specification. In case of conflict be

tween

of this specification and an applicable detail specification, requirements of the detail

shall govern.

hall be molded or.extruded from fresh virgin or filled polytetrafluoroeth
irgin PTFE powder used in both unfilled and filled compounds to this s
5TM D 4894, Type Il or Type IV. The blending of fillers with the virgin F
as shown ip*Table 1.

TABLE 1 - Material Types

ylene (PTFE)
pecification shall
PTFE for each

Type Description Detail Specification
1 Virgin PTFE, Grades A and B AMS 3678/1A
2 PTFE filled with 15% graphite AMS 3678/2
3 PTFE filled with 15% glass fiber and 5% molybdenum disulfide AMS 3678/3
4  PTFE filled with 25% glass fiber AMS 3678/4
5 PTFE filled with inorganic pigment AMS 3678/5
6 PTFE filled with 60% bronze powder AMS 3678/6
7 PTFE filled with 23% carbon and 2% graphite AMS 3678/7
8 PTFE filled with 10% carbon fiber AMS 3678/8
9 PTFE filled with inorganic pigment (AS 4716), Grades A and t AMS 3678/9
0

—_—

ue, Philapelphia, PA

PTFE filled with 15% carbon fiber

AMS 3678/10
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3.21

3.2.2

3.2.3

3.2.4

3.2.5

3.2.6

3.2.7

3.2.8

3.2.9

3.2.10

Virgin polytetrafluoroethylene shall mean resin that has no pigment or filler added and the resin
has not experienced any previous pressure or heat history.

Filled material shall mean that at least one pigment or filler has been uniformly blended with the
virgin PTFE polymer prior to any pressure or heat process. The percentage(s) of pigment(s) or
filler(s) added shall be measured by weight.

Pigmented material shall mean that a small percentage of inorganic pigment which may also
include a caqlor pnhnnr‘ing agent, total qddi’ri\/p(c) IIQIIQ”y less than 2% h‘,’ \A/pigh’r,

has been added

to color the

Type | mate
dynamic ap
plating, bro

material and uniformly blended.

rial is used typically for backup rings and seal components fonstatic gnd light duty

plications. Type 1 materials can be used to seal against steel, Stainless
nze, bare or anodized aluminum and aluminum alloys, ang-ceramic cg

materials have the highest wear rate and lowest coefficients of frietion. Type 1 mg

classified a

Type 2 mat

applicationg.

5 Grade A and Grade B.

brial is used typically in seal components for dynamic reciprocating an
Type 2 materials have better extrusion resistance than Type 1 mate

materials can be used to seal against the same materials as Type 1 materials. Ty,

have much

Type 3 mat
pressure is

better wear resistance than Type 1 materials with slightly higher coeff

brial is used typically in seal compoénents where resistance to high ten
required along with very good*wear resistance. Type 3 materials are (

against ste¢l, stainless steel, and chromjum plate in a lubricated environment.

Type 4 mat
resistance
used to se

Type 5 mat

applicationg.

with better

brial is used typically,for. dynamic seals. Type 4 materials have better ¢

j)ut slightly higher coefficients of friction than Type 3 materials. Type 4
I

against the same-materials as Type 3 materials in a lubricated envirg

brial is used’typically for backup rings and seal elements in both static
Type S\materials have essentially the same physical properties as T
veard{esistance as a result of the presence of the inorganic pigment. T

used to sea

anodized al

against steel (W|th the exceptlon of nitrided steel) stainless steel chre

steel, chromium
atings. Type 1
terials are

d rotary

ials. Type 2

pe 2 materials
cients of friction.

perature and
sed to seal

pxtrusion
materials are
nment.

and dynamic
ype 1 materials
ype 5 material is
bmium plate, and

. As opposed to

Type 1 and Type 2 materlals Type 5 materlals should not be used agalnst bare alumlnum or
aluminum alloy.

Type 6 material is used typically for bearing and wear ring applications in a lubricated environment
against steel, stainless steel, and chromium plate. Type 6 material has very good compressive
strength and abrasion resistance.

Type 7 material is used in seal components for dynamic and static applications. Type 7 materials
have excellent extrusion resistance and good wear resistance. Type 7 material will function well in
lubricated and non-lubricated environments. Type 7 materials are used against chromium plate

and steel.
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3.2.11 Type 8 material is used in seal components for dynamic and static applications. Type 8 materials
have excellent extrusion resistance and long wear life. Type 8 materials are used against
chromium plate and steel.

3.2.12

3.2.13

3.2.14 Unless a s(

3.3

3.3.1

3.4

3.5

Type 9 material is used typically for backup rings for AS 4716 glands with the bright blue

designated for rod glands and the bright yellow for piston glands in both static and dynamic
applications. Type 9 materials are supplied in Grades A and B. Type 9 material is used to seal
against steel (with the exception of nitrided steel), stainless steel, chromium plate, and anodized

aluminum

nd aluminum nllnyc inboth r'lry and lubricated environments. As oppo

d to Type 1 and

Type 2 mat

have excell
chromium ¢

Properties:

The product g
the applicablg
specified test

Color shall

performanc

pigment ch
Quality:
Moldings or ¢
free from forg

detrimental ta

Sizes and To

Type 10 material is used in seal components for dynamic and static applicatiens. T

brials, Type 9 materials should not be used against bare aluminum.or

ent extrusion resistance and long wear life. Type 10 materials“are use
late and steel.

ecific type is ordered, Type 1, Grade B shall be supplied.

hall conform to the requirements of this.specification and those shown
detail specification; tests shall be performed on production productin
methods, insofar as practicable.

pe as described for each type Wwith no discoloration or inclusions detrir
e requirements of the final components. For Type 5, color is solely def
bsen by the supplier.

xtrusions as.received by purchaser shall be uniform in quality and col
ign material-as commercially practicable, and free from internal imper
usage of the material.

erances:

aluminum alloy.

ype 10 materials
d against

for each type in
accordance with

hental to the

bendent upon

Dr, smooth, as
fections

Dimensions and tolerances of moldings or extrusions shall be as agreed upon by purchaser and
supplier or as stated on purchase order.
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4. QUALITY ASSURANCE PROVISIONS:

41

4.2

4.2.1

4.3

4.3.1

4.3.1

4.3.1

4.3.1.

4.4 Approval:

441

442

Responsibility for Inspection:

The manufacturer of moldings or extrusions shall supply all samples and shall be responsible for the
performance of all required tests for each lot of moldings or extrusions. Purchaser reserves the right
to sample and to perform any confirmatory testing deemed necessary to ensure that the moldings or
extrusions conform to the specified requirements. Manufacturer of machined parts shall furnish
substantiatingtest data acquired by the manufacturer of moldings or extrusions. Purchaser of parts
machined from moldings or extrusions also reserves the right to perform confirmatgry testing
provided the parts will yield samples that conform to the testing procedure(s) listed jn 4.5.

Classification| of Tests:

Acceptancqg Tests: All technical requirements are acceptance tests-and shall be pgrformed on each
lot of moldings or extrusions (See 4.3.1.2).

Sampling ang Testing:
Shall be as fgllows:
Acceptancqg Tests: Sufficient production moldings'or extrusions or parts shall be taken at random

from each Ipt to perform required tests. The number of determinations for each rgquirement shall
be as specified in the applicable test procedure or, if not specified, not less than three.

.1 A batch of virgin PTFE polymer shall not exceed 4400 pounds (2000 kg) and a patch of filled or

pigmented PTFE polymer shall not exceed 200 pounds (91 kg).

.2 Aot of mpldings or extrusions shall be all the parts made from the same batch pf compound in

one continhuous run andypresented for manufacturer’s inspection at one time.

3 A statistical sampling plan, acceptable to purchaser, may be used in lieu of sampling as in 4.3.1
and the rgport<f 4.6 shall state that such plan was used.

Sample product shall be approved by purchaser before product for production use is supplied,
unless such approval is waived by purchaser. Results of the tests on production product shall be
essentially equivalent to those on the approved sample. Production product made by a revised
procedure shall not be shipped prior to receipt of reapproval. If necessary to make any change in
parameters for the process control factors, manufacturer shall submit for reapproval a statement of
the proposed changes in ingredients and/or processing and, when requested, sample product.

Manufacturer of the product shall make no significant change in material, processes, or control
factors from those on which the approval was based, unless the change is approved by the
cognizant engineering organization. A significant change is one which, in the judgment of the
cognizant engineering organization, could affect the properties or performance of the product.

-5-
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45 Test Methods:

Shall be as follows:

4.5.1

4511

452

453

4.5.31

Tensile strength and elongation shall be determined in accordance with ASTM D 4894 and the test
specimens shall be prepared from either a sample molding or extrusion as specified or from a
production molding or extrusion of sufficient size. Test specimens for rods and tubes, where size

permits, shall conform to ASTM D

under in di
0.875 inch
per ASTM
requiremen

For comp
direction)
perpendig
tubes, theg
the samp
each type

Specific gra
wetting age

Dimensions
shall be car

(6

4894, Figure 11, except that rods 0.250 inch

0.005 (22.2 mm % 0.13) and the speed of testing shall be as specifie
4745 or ASTM D 4894. Type 5 material should be tested in accorda
s of Type 1 material.

ression molded material, the sample should be pulled in the direction
where physical dimensions permit. Where this is not passible, the san
ular to the direction of molding (circumferential direction). For isostatic
sample may be taken from either the axial or circumferential direction
e should be pulled in the direction of molding:(axial direction). The val
are the minimum values required.

vity shall be determined in accordance with ASTM D 792, Method A v
nt added to the water.

advise the

perform a dimensional stability test. Some parts may not be suitable for dimensio
due to their|physical shape. If-not called out as a requirement on the purchase or

dimension

Dimensio
shall be s
cool to ro
change in

ried out on sample parts. In-the case of moldings or extrusions, the pu

stability test istnot’required to be performed.

nal StabilityTest: Sample rings cut from the moldings or extrusions as
Libjected to’air aging for a minimum of 1 hour at 350 °F £ 10 (177 °C £
bm teperature in free air at ambient temperature. The samples shall
circumferential length of more than 0.2% (i.e., 0.002 inch per inch).

.35 mm) and
all be

d for each type
hce with the

pf molding (axial
nple should be
molded rods or
. For extrusions,
ues shown for

ith two drops of

| Stability: If specifically required’by the purchase order, the dimensiofal stability test

rchaser shall

anufacturer of dimensions of test parts to allow the manufacturer of the moldings to

nal stability test
ler, the

required in 4.3.1
b) and allowed to
not exhibit a

4.6 Reports:

The supplier of moldings or extrusions shall furnish with each shipment a report from the
manufacturer showing the results of tests on each lot to determine conformance to the tensile
strength, elongation, specific gravity, and stability testing requirements and stating that the moldings
conform to the other technical requirements. This report shall include the purchase order number, lot
number, AMS 3678A and its applicable type or detail specification number, manufacturer’s
identification number, form and size or part number, and quantity.



https://saenorm.com/api/?name=e18179dd3377e24df5bf3a2fd2dbe44b

