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NOTICE

This document has been taken directly from U.S. Military Specification MIL-R-6855E, Amendment 1,
Supplement 1, and contains only minor editorial and format changes required to bring it into conformance
with the publishing requirements of SAE technical standards. The initial release of this document is
intended to replace MIL-R-6855E, Amendment 1, Supplement 1. Any part numbers established by the
original specification remain unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE
Technical Standards Board (TSB) Rules and Regulations (TSB 001) pertaining to accelerated adoption of
government specifications and standards. TSB rules provide for (a) the publication of portions of
unrevised governm ificati i i Committee
level, and (b) the uge of the existing government specification or standard format.

Under Department of Defense policies and procedures, any qualification requirements angl associated
qualified products lists are mandatory for DOD contracts. Any requirement relating to qualified products
lists (QPL’s) has not been adopted by SAE and is not part of this SAE technical report.
1. SCOPE AND CLASSIFICATION:

1.1 Scope:

This specification covers the requirements for low temperature resistant sheets, strips, and molded
or extruded shapes fabricated from synthetic rubber (see 6.1).

1.2 Classification

The Classes, [Types, Grades, and Forms of-synthetic rubber covered by this specifigation are as
specified hergin (see 6.2). Type A material may also be supplied as Type B material.
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1.2.1 Class and type (see 6.1):
Class 1 Fuel and petroleum oil resistant
Class 2 Petroleum oil, weather and ozone resistant
Type A High ozone concentration
Type B Low ozone concentration
Class 3 Non-oil resistant
Class 4 Petroleum oil, weather and ozone resistant (for use in contact with acrylic and
polycarbonate plastics)
Type A High ozone concentration
Type B Low ozone concentration
Class 5 Not-oit-resistant (fUI tsetreontact-with a\.,ly};u and-potycatbonatept otiCS)
1.2.2 Grade: The|grade designation numbers below correspond to the nominal Shore A{2 durometer
hardness v3lues.
30 60
40 70
50 80
1.2.3 Form: Formp covered by this specification are as follows:
Sheet
Strip (or tapg)
Extruded shapes
Molded shapes

2. APPLICABLE O

The following p
form a part of th

2.1

OCUMENTS:

Iiblications, of the issues in effect on date of invitation for bids or reque
is specification to the extent specified herein.

U.S. Governnjent Publications:

Available from
Philadelphia,

DODSSP) Subscription Services Desk, Building 4D, 700 Robbins Ave
PA 19111-5094.

5t for proposal,

nue,

TT-N-95

Naphtha, Aliphatic

PPP-B-601
PPP-B-636
PPP-B-640

MIL-P-4861
MIL-P-5425
MIL-P-83310
MIL-R-6855/1

Boxes, Wood, Cleated Plywood.
Boxes, Shipping, Fiberboard.
Boxes, Fiberboard, Corrugated, Triple-Wall.

Packing, Preformed, Rubber, Packaging of.
Plastic Sheet, Acrylic, Heat Resistant.
Plastic Sheet, Polycarbonate, Transparent.
Rubber, Synthetic, Sheets.
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2.1 (Continued):
MIL-R-6855/2 - Rubber, Synthetic, Strip (or Tape).
MIL-R-6855/3 - Rubber, Synthetic, Rods (or Rounds).
MIL-R-6855/4 - Rubber, Synthetic, Tubing.
MIL-R-6855/5 - Rubber, Synthetic, Channel, Extruded.
MIL-R-6855/6 - Rubber, Synthetic, Special Shape, Extruded.
MIL-STD-105 - Sampling Procedures and Tables for Inspection by Attributes.
MIL-STD-129 - Marking for Shipment and Storage.
MIL-STD-147 - Palletized Unit Loads.
MIL-STD-120 - ldentification Marking of Rubber Products.
MIL-STD-289 - Visual Inspection Guide for Rubber Sheet Material
MIL-STD-298 - Visual Inspection Guide for Rubber Extruded Goods.
MIL-STD-407 - Visual Inspection Guide for Rubber Molded ltems.
MIL-STD-2078-1 - DOD Materiel Procedures for Development and Application of Packaging
Requirements.
MIL-HDBK-695 - Rubber Products: Recommended Shelf Life
2.2 ASTM Publicgtions:

3. REQUIREMEN]

3.1

3.2

Available from

ASTM D 395
ASTM D 412
ASTM D 471
ASTM D 518
ASTM D 792
ASTM D 1149
ASTM D 224(Q
ASTM D 3951

First article:

Unless otherw
accordance w

ASTM, 100 Barr Harbor Drive, West Conshofiocken, PA 19428-2959.

isespecified (see 4.3.2, 6.2 and 6.6), first article inspection shall be pq
th4.3.

Rubber Property — Compression-Set.

Rubber Properties in Tension.

Rubber Property — Effect of\kiquids.

Rubber Deterioration — Surface Cracking.

Specific Gravity and Density of Plastics by Displacement.
Rubber Deterioration= Surface Ozone Cracking in a Chamber.
Rubber Property ~~Durometer Hardness.

Standard Practice for Commercial Packaging.

Specification sheets:

rformed in

The synthetic rubber sheets, strips, molded or extruded shapes requirements shall be as specified
herein and in accordance with the applicable specification sheet or other governing document when
the end item is not covered by a specification sheet. In the event of any conflict between the
requirements of this specification and the specification sheet, the latter shall govern.
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3.3 Materials:

Material supplied to this specification shall have no adverse effect on the finished surfaces of wood,

metal, or cloth with which it may come in contact.

3.3.1 Polyurethane: Polyurethane material shall be excluded under this specification.

3.4 Dimensions and tolerances:

Dimensions and tolerances for rubber components supplied to this document shall be as specified in
the specification sheet, drawing, contract or purchase order (see 6.2). When tolerances are not

specified for —StApP; ; :
3.4.2 for tubing and rod.

et and strip and

3.4.1 Sheet and s$trip: When not specified (see 3.4), the tolerances for width and-thickngss shall be as
specified in| Tables | and |l respectively. Laminating thinner sheets and.strip to obtain specified
thicknesseg shall not be allowed. The tolerance for length shall be the specified length —0 with no

limitation o the plus tolerance.

TABLE |. Width tolerances for sheet and strip.

Dimensions, inches (mm) Tolerances
Less than .5 (12.7) t 8 percent
.5 (12.7) through 2+50.8) + 5 percent
Over 2 (50.8) + 3 percent
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3.4.2 Tubing and

TABLE Il. Thickness tolerances for sheet and strip.

Nominal Thickness, inches (mm)

Tolerances

Under .031 (0.79)

+ 20 percent

.031 (0.79) to .062 (1.59) inclusive

+ 18 percent

Over .062 (1.59

) to .125 (3.2) inclusive

+ 16 percent

Over .125 (3.2) to .187 (4.8) inclusive

+ 15 percent

Over .187 (4.8) to .375 (9.5) inclusive

* 14 percent

Over .375 (9.5) to .562 (14.3) inclusive

+ 13 percent

Over .562 (14.3

) to .750 (19.1) inclusive

+ 12 percent

Tables Il an

Over-750 (19 Hupto 06252 nctusive

=t percent

Over 1.00 (25.4)

+ 10 percent

d IV respectively.

rod: When not specified (see 3.4), tolerances for tubing and'rod shall be

as specified in

TABLE lll. Tubing tolerances. “1/
Tolerance,
Nominal Wall Thickness, inches (mm) inches (mm)
.047 (1.19) and under +.016 (.40), -0
over .047 (1.19) to .125 (3.20) inclusive +.016 (.40)
over .125 (3.20) to .156_(3:97) inclusive 1 .023 (.60)
over .156 (3.97) to .250(6.40) inclusive +.031(.79)
)

over .250 (6.40

+ 10 percent

1/ - The tolerance for all nominal inside diameters from .125
(3.2) t0.1.750 (44.45) shall be £ .016 (.40).
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TABLE IV. Rod tolerances.

Tolerance,
Nominal Diameter, inches (mm) inches (mm)
under .156 (3.97) to .250 (6.40) inclusive +.031 (.79), - .016 (.40)
over .250 (6.40) to .500 (12.70) inclusive +.031 (.79)
over .500 (12.70) to 1.000 (25.40) inclusive +.047 (1.19)
over 1.000 (25.40) to 1.500 (38.10) inclusive +.062 (1.57)
over 1.500 (38.10) + 10 percent

3.5 Surface finish

Unless otherw
the surfaces @

ise specified on the drawing, specification sheet, contract, orpurchase
f the material shall be smooth and free from cloth imprint,

3.6 Physical and fnechanical properties:

Physical and

echanical properties of Classes 1, 2 and 3 synthetic rubber shall conf

Physical and fnechanical properties of Classes 4 and 5 synthetic rubber shall confor

3.6.1 Ozone resisfance: Classes 2 and 4 synthetic rubber shall show no signs of ozone

being condi
concentratia

3.6.2 Crazing: Clzg
sheet when

3.6.3 Low temper

3.6.3.1 Cold bend
cracking.

3.7 Color:

ioned and tested under Type A for high ozone concentration, or Type

n as specified in 4.6.1.4.

sses 4 and 5 synthetic rubber. material shall not craze acrylic or polyce

tested as specified in 4.6:1.5.
bture resistance:

. The synthetic rubber, when subjected to the tests of 4.6.4, shall show

order (see 6.2),

brm to Table V.
m to Table VI.

cracking after
B for low ozone

rbonate plastic

no evidence of

I requirement

If material covered by this specification is required to be of a specified color, the colo

and color quality assurance provisions shall be as stated in the contract or purchase order (see 4.7

and 6.2).
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3.8 Shelf life:

Shelf life requirements, based on the type of material and conditions of storage and use, shall be as
specified in the contract or purchase order (see 6.2). MIL-HDBK-695 shall be used as guidance for
specifying shelf life, unless another document is specified. Product identification markings shall
include the cure date and the “use by” date of the material which shall be based on the cure date
(see 5.3.1).

3.9 Identification marking:

The identification marking shall be in accordance with MIL-STD-190, except that colors indicating
environmentajlresistance-shall-not be-used—Thefluid employed-formarking-shallbg white in color,
except that fldid employed for marking white synthetic rubber shall be black in colar| The material
shall be markpd with the following:

3.9.1 Marking frequency for sheet and strip: Unless otherwise specified in the contract or|purchase order
(see 6.2), the identification markings specified in 3.9 shall appear at least once on gach square foot
(.09 m?) of $heet and strip material 12 inches (30.5 cm) or more in‘width, and shalllappear at least
once on each linear foot of sheet or strip material less than 12 ihches (30.5 cm) wide.

Part number (see 6.2.1), if any

Manufactdirers designation (compound number), forisheet and strip only

Material cJass number (see 1.2.1), immediately-followed by the material grade nymber in
parenthedis (see 1.2.2), and the material type (see 1.2.1) for Classes 2 and 4; fof example,
Class 2, Grade 40, Type A, shall be marked 2 (40) A.

The cure gate and “use by” date (see 3.8) stated by year and quarter (for example: 4Q94
indicates the fourth quarter of calendar year 1994).

3.9.2 Marking frequency for extruded shapes: Unless otherwise specified in the contractjor purchase
order (see §.2), the identification markings specified in 3.9 shall appear at least onge for every 12
inches (30.% cm) of length.

3.9.3 Marking for[molded:shapes and small pieces: Unless otherwise specified in the coptract or
purchase olfder{see 6.2), the identification markings specified in 3.9 shall appear ¢nce on the
outside of t;le envelope in which the individual parts are furnished (see 5.1.1.1) in addition to the
markings required in Section 5.
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3.10

4. QUALITY ASSURANCE PROVISIONS:

4.1

411

4.2

4.3

Workmanship:

The elastomeric materials shall be compounded and processed such that the resulting material
meets the requirements of this specification. Defects in workmanship shall be determined in
accordance with 4.4.2.1. Extrusions 1686 inches (426.6 mm) in length or less shall be cured in

straight lengths to avoid longitudinal curvature which may impair serviceability.

Responsibility for inspection:

Unless othe
performance
otherwise sp

facilities suitable for the performance of the inspection requirements specifigd\herein
disapproved Ry the Government. The Government reserves the right to pesform any
inspections set forth in the specification where such inspections are deemed necess
supplies and gervices conform to prescribed requirements.

Responsibil|ty for compliance: All items must meet all requirements of sections 3 3
et forth in this specification shall become a part of the contractor’s ove

inspection

s and te

nsible for the
rein. Except as
h or any other

, unless

of the

ary to ensure

nd 5. The
rall inspection

system or gpality program. The absence of any inspection requirements in the specification shall

not relieve the contractor of the responsibility of ensuring that all products or suppl

es submitted to

the Government for acceptance comply with all reqirements of the contract. Sampling inspection,

as part of mg
requiremen

Classification |of inspections:
The inspectiop requirements speeified herein are classified as follows:

a. First articlg inspection (see4.3).

s, however, this does not authorize submission of known defective ma
indicated or|actual, nor does it commit thexGovernment to accept defective materig

b. Quality copnformance-inspection (see 4.4).

First article inspection:

First article ingpection shall consists of the tests specified in Table VII. A sufficient n

nufacturing operations, is an acceptable practice to ascertain conformpance to

terial, either

Limber of first

article test samples (see 4.3.1) to conduct the tests in Table VIl shall be forwarded to and tested by a
laboratory approved by the procuring activity (see 6.2 and 6.6). All material supplied to this
specification shall be manufactured using the same formulation and methods used to obtain the first

article samples unless a change has been approved by the procuring activity.
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4.3.1

4.3.1.1

432

4.3.3

4.4 Quality confor

441

442

4421

4421

First article test samples: Except as indicated below, first article test specimens shall be fabricated
from the end items. If the end items for sheet, strip, or extrusions are of such shapes that suitable
test specimens can not be obtained from them, the test specimens shall be fabricated from a test
extrusion. The test extrusion shall be prepared from tubing 1.000 £ .016 inch (25.4 £+ 0.41 mm) OD
by 0.075 + 0.008 inch (1.9 £ 0.2 cm) in wall thickness which has been mechanically split and
flattened into a strip and subsequently cured. The test extrusion shall be composed of the same
batch of rubber and cured under the same conditions as the material it represents. If the end items
for molded parts are of such shapes that suitable test specimens can not be cut from them, the test
specimens shall be fabricated from molded test slabs 6 x 6 x 0.075 in. (150 x 150 x 1.9 mm). The
test slabs shall be molded from the same batch of rubber and cured under the same conditions as
the molded parts they represent.

Data to bg submitted with first article samples: The supplier shall submit two copiles of the first

article inspection report showing conformance to the test requirements in Table VIl (see 6.3).
Prior approval: If a contractor has previously delivered material in accordance with [the
requirements of this specification and the product has been found to be satisfactory, the
requirements for first article inspection for that product, in connectiofwith any subs¢quent contract
or order for that product, may be waived at the discretion of thedprocuring activity ($ee 6.2). The
approval of first article samples or the waiving of the first artiele/inspection shall not relieve the
contractor of his obligation to fulfill all other requirements of this specification and the contract.

Certified stafement: Whether or not first article inspection is required (see 4.3.2), the contractor
shall certify [n writing that the material meets all the requirements of this specificatipn (see 6.3).

mance inspection:

Page 13 of 31

1

Lot formatio
the same lof
of rubber sh

Sampling ar

Visual exgmination fapworkmanship:

Molded
selected

n: A lot shall consist of all items of the same form (such as sheet), man
of rubber, processed inone continuous run and ready for inspection at
All be the amount of compounded material run through a mill or mixer a

d inspection:

bartsSamples of molded parts for visual examination and product mar

ufactured from
one time. A lot
the same time.

king shall be

molded |

The sample unit shall be one

in. aecordance with MIL-STD-105, Inspection Level Il. t

part. Each sample unit selected from the lot shall be examined for defetts as specified

in MIL-STD-407. Acceptance criteria shall be as specified in the contract or purchase order

(see 6.2

and 6.7).
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4.4.2.1.2 Sheets, strips and extruded shapes: Samples of sheets, strips and extruded shapes for visual
examination and product marking shall be selected in accordance with MIL-STD-105,

4.4.2.1.2.1

Inspecti

on Level Il. The sample unit shall be one yard (0.91 meters). Each sample unit

selected from the lot shall be examined for defects as specified in MIL-STD-289 for sheet and
strip, and MIL-STD-298 for extruded shapes. Defects in marking, such as incomplete, not
legibly identified, or as specified in 3.9, shall be considered minor. Acceptance criteria shall be
as specified in the contract or purchase order (see 6.2 and 6.7).

Exam

ination of rolls of sheet form for defects in workmanship: In addition to the inspection

requirements in 4.4.2.1.2, samples of sheet material supplied in rolls shall be examined for

defects in workmanship

Speci

4422 Dimensio

44221

44222

Molded
accords
Each s3
3.4.3. /

and 6.7).

Sheets,
dimens
[l. The
examin

as specified in Table VIIl. The sample unit shall be one roll selected
= j iteria shall be as

ied in the contract or purchase order (see 6.2 and 6.7).

TABLE VIII. Defects for sheet material supplied in folls.

Any cut-out larger than four inches (10 cm) diameter.

More than four cut-outs per roll.

More than two cut-outs in any 10 linear feet (3 m).

Roll contains more than three pieces. Each piece shall be not
less than 20 percent of the length of the, entire roll.

hal examination:

parts: Samples of molded parts for dimensional examination shall be selected in

nce with MIL-STD-105, faspection Level Il. The sample unit shall be ohe molded part.
mple unit selected.from the lot shall be dimensionally examined for copformance to
\cceptance criteria shall be as specified in the contract or purchase order (see 6.2

strips and\extruded shapes: Samples of sheets, strips and extruded shapes for

onal examination shall be selected in accordance with MIL-STD-105, Inspection Level
sample unit shall be one yard. Each sample unit selected shall be dimensionally
pd-for conformance to 3.4.1 or 3.4.2, as applicable. Acceptance criteria shall be as

specifie

d in the contract or purchase order (see 6.2 and 6.7).
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4.4.2.3 Examination of packaging: An examination shall be made to determine that the packaging,
packing and marking comply with the requirements of Section 5 of this specification. The sample
unit for this examination shall be one shipping container, fully packed, selected just prior to the
closing operation. The shipping container, fully prepared for delivery, shall be examined for
closure defects. Samples shall be selected in accordance with MIL-STD-105, Inspection Level Il.
Each shipping container selected as a sample unit shall be examined for defects in packaging,
packing and marking in accordance with Table IX. Acceptance criteria shall be as specified in the
contract or purchase order (see 6.2 and 6.7).

4.4.2.4 Physical and mechanical property tests: Physical and mechanical property testing shall be

44241 Testspdgcimens: Except as indicated below, test specimens shall be fabricated [from the items
supplied in the lot. If sheet, strip, or extrusions are supplied in such shapes thgt suitable test
specimgns can not be obtained from them, the test specimens shall be fabricated from a test
extrusion. The test extrusion shall be prepared from tubing 1.000 £0.016 (25.4+ 0.41 mm) OD
by 0.073 £+ 0.008 inch (1.9 £ 0.2 cm) in wall thickness which has been mechanically split and
flatteneq into a strip and subsequently cured. The test extrusion shall be composed of the
same batch of rubber and cured under the same conditions as the lot of material it represents.
If moldefl items are supplied in such shapes that suitablé. test specimens can not be cut from
them, the test specimens shall be fabricated from molded test slabs 6 x 6 x 0.0[75 in.

(150 x 1p0 x 1.9 mm). The test slabs shall be molded from the same batch of rybber and cured
under the same conditions as the lot of molded*parts they represent.

4.4.2.4.2 Rejection criteria: Failure of any sample to\meet the test requirements specified herein shall
result in|rejection of the lot.

4.5 Inspection conditions:

All test specimiens shall be conditioned and tested at standard conditions, unless otherwise specified
herein.

4.5.1 Standard cgnditions: Standard conditions shall be 75° + 5°F (24° + 3°C) and 50 % 5 percent relative
humidity.

46 Test methods

4.6.1 Tests under standard conditions (see 4.5.1):

4.6.1.1 Hardness: Hardness testing shall be determined on one specimen in accordance with
ASTM D2240. The hardness shall be the average of 5 readings for each specimen tested.

4.6.1.2 Tensile strength and elongation: Tensile strength and elongation shall be determined on at least
five specimens in accordance with ASTM D412 using Die C to obtain specimens.
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TABLE IX. Preservation, packing, and marking defects.

Examine Defect

Preservation Not level specified (see 5.1).

Not level specified (see 5.2).

Container not as specified; closures not accomplished
by specified or required methods or materials (see 5.2)

Any nonconforming component; component missing, damaged
or otherwise defective affecting serviceability (see 5.2)
Inadequate application of components, such as: incomplete
closures of case liners, container flaps. loose or
inadequate strapping, bulged or distorted containers
(see 5.2).

Paper between sheets or dusting powder missing or not
extending over full area between sheets (see-5.2.1a)

Packing Container inside height exceeds 10 inches\(.25 m) (se
(flat|sheets) 5.2.1a)

Sheets are compressed or deformed in packing arrangement
(see 5.2.1a)
Paper or dusting powder (as applicable) missing or dogs
not cover full area of contact.of the rubber strip or
sheet (see 5.2.1b and o)

Length of rolls not as.specified; individual rolls not
wrapped, not sealed(see 5.2.1b and c).

Core doesn’t provide rigid support (see 5.2.1b and c)
More than one roll per shipping container (see 5.2.1b
and c).

Lengths 14 feet (4.3 m) or less not packed in straight
lengths; longer than 14 feet (4.3 m) not coiled (without
deformation) (see 5.2.1d).

P4cking Dusting powder missing or doesn’t cover the entire
(extrusions) outside area of the extruded shape (see 5.2.1d).
Extruded shapes other than tubing not wrapped in full
length with a suitable paper or plastic sleeving (see
5.2.1d)

P,- Aaleie o Mot nanlead 1o oo~ danaa b ML D _A004 (oo B 72 14
A¥24N1 ) IU TNUL 'JGLJI\GU M ALLUTUAlnmGG VWILTT TVITEE™T TUJUU1 \OUU [ Py | .

Packing
(all forms)

1%

Packing
(rollg of strip
and sheet)

(molded shapes & Not individually wrapped; not packed to prevent
small pieces) deformation (see 5.2.1e).
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TABLE IX. Preservation, packing, and marking defects. (Continued)

Examine Defect
Interior or exterior markings (as applicable) omitted,
Marking illegible, incorrect, incomplete, or not in accordance
with contract requirements (see 5.3)
Less than specified or indicated linear feet or quantity
Count of sheets, shapes, tubes, or strips, as applicable

(see 6.2).
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4.6.1.3 Specific gravity: Specific gravity shall be determined on two specimens in accordance with

4.6.1.4

4.6.1.5

ASTM D792.

Ozone resistance test (Classes 2 and 4): Type A specimens shall be prepared in

accordance

with ASTM D518, procedure A. Type B specimens shall be prepared in accordance with

ASTM D518, procedure B. Specimens shall be tested in accordance with ASTM

D1149. Ozone

concentration, expressed in ozone partial pressures, shall be 100 £ 5 mPa for Type A material
and 50 + 5 mPa for Type B material. Exposure period for Type A and Type B specimens shall be

168 hours minimum. Observation magnification shall be 7x.

Crazing test (Classes 4 and 5) Elghth plastlc strlps 1 by 7 by 0. 25 mches (25 4 by 177.8 by

6.4 mm), $h
MIL-P-5425, Finish A and four shall be cut from a piece of polycarbonate plastic
MIL-P-83310. The plastic shall be cleaned with aliphatic naphtha conforming to
then allowed to air-dry at standard conditions for a minimum of 24 hours'prior to
specified ¢n Figure 1, the plastic strips shall be set up as cantilever beams in a ¢
oven maintained at a temperature of 110° £ 2°F (43° £ 1°C) for 70 £/ hours. The
loaded to produce an outer fiber tensile stress of 2,000 Psi (13.8-MPa) at the fulg
determined in 4.6.1.5.1. Ten minutes after the beams have béen stressed, they
examined|for crazing. Beams in which crazing has occurred. shall be replaced w
pass the 10 minute test. Classes 4 and 5 specimens, 1.by'2 by 0.075 inches
(25.4 by 50.8 by 1.9 mm), shall be placed in intimate éontact with three of the acH
three of the polycarbonate beams directly over the fulcrum. The specimens shal
contact with the surface of the plastic strips by applying a small load (3 ounce (84
bag) on top of each rubber specimen. The remiaining two beams, under the sam

Afprming to
conforming to
TT-N-95 and
esting. As
rculating air
beams shall be
rum as

shall be

th others that

ylic beams and

be held in firm
b.1 grams) shot
b stress without

rubber spgcimen, shall be employed as conirols. The examinations for crazing ghall be made

while the plastic is under stress, at the end-or at any time within the 70 £ 1 hours t
beams with rubber specimens removed; shall be observed for crazing over a sou
such an angle that the light will bereflected to the eye from the surfaces of any ¢
which are jpresent. To prevent pverheating of beams, the light source shall be util
examinatipn for crazing. In the‘event that crazing occurs in one of the controls, t
repeated for that particular-plastic. Edge crazing, when observed within 0.125 in
from the edge of beam, 'shall be disregarded.

est period. The
rce of light at
razing fissures
zed only during
he test shall be
ch (3.2 mm)
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Y,
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3/8 2 | . s, :
‘\\ Y RUBBER SPECIMON
NN=vd
N -
FULCRUM TEHT SOURCE A

P (LDAD IN LB
PLASTIC BERM

777
Yis

s

hLL DIMENSIONS ARE IN INCHES.
FOLERANCES:

PLASTIC BEAMS +/~ 0001
CANTILEVER +/- 0030

FIGURE 1. Sketch showing typical stress crazing beam.
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4.6.1.5.1

Calculation: The load required for each beam shall be calculated as follows:

Where:

P =

SBD

2

24

P = Load in pounds (kg) (applied at free end of beam — 4 inches (10.2 cm) from fulcrum).

B = Width of plastic strip (measured to nearest 0.001 inch (0.025 mm)).
D = Depth of plastic strip (measured to nearest 0.001 inch (0.025 mm)).
S = Stress in pounds per square inch (MPa) = 2,000 (13.8).

4.6.2 Tests after @accelerated aging (oven-aged):

4.6.2.1

4.6.2.2

46.2.3

Test condjtions: The required specimens for each test to be conducted shall be s
accelerat¢d aging for 70 = 1 hours in an air circulating oven at a temperature of
(100° £ 11C). After the aging period, the specimens shall be removéd from the o\
to rest at ptandard conditions for not less than 16 hours nor more than 70 hours,
subjected|to tests for change in hardness, tensile strength, elengation and weigh
determingtion of compression set, the specimen shall be removed from the com
after the gging period and allowed to rest on a wood surface at standard conditig

30 minutgs before compression set is determined.

Change in hardness: A specimen from either the change in tensile strength (see
weight (see 4.6.2.4) test shall be used to determine the change in har
aging in gccordance with 4.6.2.1, the hardness value shall be determined in acc
'he change in hardness determination shall be expressed as change in

change in

46.1.1. 71
from the s

percent c
properties
accordan
shall be ¢

tandard condition value.

nange in tensile strength and elongation: The tensile strength and elon

ubjected to
P12° + 2°F

yen and allowed
before being

t. For the
bression fixture
ns for at least

4.6.2.3) or the

Hness. After

brdance with
hardness 777

hation

shall be determinedin accordance with 4.6.1.2 after aging the specimens in

ce with 4.6.2.1. (The results expressed as percent change for each mec

blculated as. fallows:

% change =

Where:

A-0

x 100

hanical property

0=

Standard condition value.

A = Value after aging.
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4.6.2.4 Percent Change in weight: Three specimens approximately 1 by 2 by 0.075 inches

(2.5 by 5.1 by .19 cm) in thickness shall be used. The specimens shall be held over night in a
desiccator and weighed to the nearest milligram (mg) before being subjected to oven aging as
specified in 4.6.2.1. After oven aging, the specimens shall be cooled in a desiccator for not less
than 2 hours nor more than 70 hours and again weighed to the nearest mg. The change in
weight shall be calculated as follows:

46.2.5

4.6.3 Afterimmer

4.6.3.1

4.6.3.2

Where:

W2 -wi1

TX1OO

% change in weight =

W1

Initial weight.

W2 £ Weight after oven aging.

Compresgion set: Compression set determination shall be conducted ifhaccorda
ASTM D3p5, Method B. After oven aging as specified in 4.6.2.1, the.specimens

removed
conditions

Change in
Classes a
and oil im
either the
determing
accordand
change in

Change in
Classes 2
elongation
original ur
expressed

om the compression fixture and allowed to rest on a wood surface at §
for at least 30 minutes before compression set is détermined.

sion tests (water, oil, and fuel):

hardness: Change in hardness shall be determined after water immer,
hd after oil immersion for Classes 1, 2, and 4. Conditioning of the spec|
mersion shall be as specified in 4.6.3:4.1 and 4.6.3.4.2 respectively. S
change in tensile strength (see 4.6.3.2) or volume (see 4.6.3.3) tests s

e with 4.6.1.1. The change-in-hardness determination shall be expres
hardness points from the standard condition value.
and 4. After conditioning in accordance with 4.6.3.4.2, the tensile stre

conditioned cross sectional area for the calculation of tensile strength.

-9 100

% change = 0

nce with
shall be
tandard

sion for all
mens for water
becimens from
hall be used to

change in hardness. After conditioning, the hardness value shall be determined in

5ed as the

tensile strength: Change in tensile strength shall be determined after gil immersion for

ngth and

properties shall"be determined in accordance with 4.6.1.2 using the specimens

The results

as percent'change for each mechanical property shall be calculated as follows:

Where:

O = Standard condition value.
| = Value after Immersion.
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4.6.3.3 Change in volume: Change in volume shall be determined after water immersion for all Classes,
oil immersion for Classes 1, 2, and 4, and fuel immersion for Class 1. Each test shall be
conducted using three specimens 1 by 2 by 0.075 inches (2.5 by 5.1 by .19 cm). Prior to
conditioning, the specimens shall be weighed in air and then in water using an analytical
balance. As applicable for the Class being tested, the specimens shall then be conditioned for
water, oil, and fuel immersion as specified in 4.6.3.4.1, 4.6.3.4.2, and 4.6.3.4.3 respectively.
After conditioning, the specimens shall be reweighed in air and then in water by means of a jolly
or analytical balance. Percentage change in volume shall be based on the original unconditioned
volume and shall be calculated as follows:

o (W3-W4)- (W1-W2)

% change in volum W1 W) x 100

Where:

W1 # Initial (unconditioned) weight in air.
W2 F Initial (unconditioned) weight in water.
W3 # Weight in air after immersion.

W4 £ Weight in water after immersion.

4.6.3.4 Water, oil,land fuel immersion conditioning:

4.6.3.4.1 Water immersion conditioning: Specimens shall bezcompletely immersed in disfilled water in
accordahce with ASTM D471 for 70 £ 1 hours at:212° + 2°F (100° + 1°C). At the end of the
immersipn period, the specimens shall be removed from the hot liquid and immediately
immersed in fresh distilled water at standard conditions for 30 + 5 minutes. The|test specimens
shall thgn be dipped rapidly in acetone.@r alcohol, blotted lightly, and tested within 3 minutes.

4.6.3.4.2 Oil immersion conditioning (Classes™, 2 and 4): Classes 1, 2 and 4 specimeng shall be
completely immersed in oil No..1"in accordance with ASTM D471 for 70 £ 1 hous at 212° + 2°F
(100° £ 1°C). Atthe end of the immersion period, the specimens shall be remoyed from the hot
oil and immediately immetsed in fresh oil No. 1 at standard conditions for 30 + $ minutes. Test
specimgns shall then be-dipped rapidly in acetone or alcohol, blotted lightly, and tested within
3 minutgs.
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4.6.3.4.3 Fuel immersion (Class 1 volume change only): Class 1 specimens shall be successively
exposed to the following phases of fuel immersion conditioning to determine change in volume:

Phase A

Phase B

Phase C

Immersion in Fuel B of ASTM D471, for 7 days at standard conditions.

Immersion in Fuel A of ASTM D471, for 7 days at standard conditions.

Dried at standard conditions for at least 16 hours, and followed by
4 hours in a circulating air oven at a temperature of 158° + 2°F (70

a drying for
® % 1°C).

Each specimen shall be exposed to phases A,Band C successwely determining volume

change i
change
immersic
3 minute
immers

46.4 Low tempers

after phase A and phase B exposure, the test specimens shall be remo

n medium, dipped rapidly in acetone or alcohol, blotted lightly, andtes
The period between phases A and B, during which the specimens g
d, shall not exceed 30 minutes.

=N

ture tests (cold bend): Three strips 5.50 by 0.25 by 0.075"inches

by 1.9 mm) shall be used for the cold bend test. The bending device s
aws of suitable length, 2.5 inches (64 mm) apart,and designed to hold
N a loop position between the jaws with each end of the specimen firml
extending at least 0.75 inch (19.1 mm) intoeach jaw. The moving jaw
oad of 50 pounds (22.68 kg). The jaws shall be supported in guides s
psed to 1 inch (25.4 mm) by releasing the dead load.

Class 1 synthetic rubber specimens shall first be conditioned as follow

Fuel B of ASTM D471 for-3 hours under reflux at 158° + 2°F (70° £ 1°C).

M D471 for 3 hours-tunder reflux at 158° + 2°F (70° £ 1°C). Transfer o
| B to Fuel A shall. be made within a period of 1 hour. After removal frg
s shall be dried-at standard conditions on a wire screen for not less tha
n 24 hours:

above conditioning, the specimens shall be mounted in the preconditio
d inypreconditioned Fuel A of ASTM D471, and exposed to a temperat

mining volume
ved from the
fed within

re not

hall consist of
three

ly fastened to

shall be loaded
b that they may

uJ

Soak in Fuel
[ specimens

m Fuel A,

n 16 hours nor

ned apparatus,
ire of
be flexed while

F1255° £ 1°C). After 300 + 15 minutes exposure, the specimens shall

stillimmersed and in the cold chamber, and examined for evidence of cracking.

(140 by 6.4
two parallel |
specimens i
the jaws and
with a dead
be rapidly cl
4.6.4.1 Procedure
46.4.1.1 Class 1:
Soak in
A of AST
from Fug
specime
more thz
After the
immerse
-67° £ 21
46.4.1.2

Classes 2, 3, 4 and 5: Classes 2, 3, 4 and 5 synthetic rubber specimens shall be mounted in

the preconditioned apparatus, exposed to a temperature of -67° + 2°F (-565° + 1°C) for
300 £ 15 minutes and flexed while still in the cold chamber, and examined for evidence of
cracking.
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