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1. SCOPE:

1.1 Porm: |This specification covers a nitrile (NBR) rubber in the-fprm of
sheet,| strip, tubing, extrusions, and molded shapes.

1.2 Applicption: Primarily for hose, packings, bushings, grommets, End seals in
contack with hot, petroleum-base lubricating o0ils and glycol-type coolants
from -80° to +100°C (-40° to +212°F),

2. APPLICABLE DOCUMENTS: The following publications form a part of |this
specifiration to the extent specified herein..\The latest issue oOf Aerospace
Materiall Specifications (AMS) shall apply._  The applicable issue pf other
documenks shall be as specified in AMS 2350.

2.1 SAE Puplications: Available from SAE, 400 Commonwealth Drive, Warrendale,

PA 15096.
2.1.1 Aerobpace Material Specifications:
AMS P350 - Standards and ‘Test Methods
AMS P810 - Identification and Packaging, Elastomeric Products

2.2 ASTM Phblications: (Available from American Society for Testing pnd

Materipls, 1916 Race Street, Philadelphia, PA 19103.

ASTM DR97 - -Rubber Products - Chemical Analysis

ASTM DB95 (> Rubber Property - Compression Set

ASTM D#12\—~ Rubber Properties in Tension

ASTM D71 - Rubber Property - Effect of Liquids

ASTM D573 - Rubber Deterioration in an Air Oven

ASTM D2137 - Rubber Property - Brittleness Point of Flexible Polymers and
Coated Fabrics

ASTM D2240 - Rubber Property - Durometer Hardness

SAE Technical Board rules provide that: *'All technical reports, including standards approved and practices recom-
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec-
tive users of the report are responsible for protecting themselves against liability for infringement of patents.”

Copyright 198 3Society of Automotive Engineers, Inc.
All rights reserved

Printed in U.S.A.
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3. TECHNICAL REQUIREMENTS:

3.1 Material:

Shall be a compound based on an acrylonitrile~butadiene (NBR)

elastomer, suitably cured to produce a product meeting the requirements of

3.2.

3.1.1 Color:

3.2 Properties: The product shall conform to the following requirements; tests
shall be performed on the product supplied and in accordance with specified

Shall be black.

ASTM methods, insofar as practicable:
3.2.1 As Refceived:
3.2.1.1 Hargdness, Durometer "A" 70 + 5 A$TM D2240
or pquiv.
3.2.1.2 Tensile Strength, min 1000 psi A$TM D412,
(6.90 MPa) Die B or C
3.2.1.3 Elongation, min 250% A$TM D412,
Die B or C
3.2.1.4 Sperific Gravity Preproduction ASTM D297
J'] Value + 0.02
3.2.2 Lubripating Oil Resistance: A$TM D471
(Immediate Deteriorated Medium: A$TM Oil No.
Properties) Temperature: 130°C + 3
(302°F + 5)
3.2.2.1 Harfness Change, Durometer -10 to +10 Time: 7¢ hr + 0.5
"A" or equiv.,
3,2.2.2 Tenkile Strehgth Change,  =50%
max
3.2.2.3 Elopgation Change, max -50%
3.2.2.4 Volume Change 0 to +10%
3.2.2.5 Decomposition None
3.2.2.6 Surface Tackiness None
3.2.3 Processing 0il Resistance: ASTM D471
(Immediate Deteriorated Medium: ASTM 0Oil No.
Properties) Temperature: 150°C + 3
. (302°F + 5)
3.2.3.1 Hardness Change, Durometer =20 to +5 Time: 70 hr + 0.5

IIA"

or equiv,

1

3
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3.2.3.2 Elongation Change, max =70%
3.2.3.3 Volume Change 0 to +45%
3.2.3.4 Decomposition None
3.2.3.5 Surface Tackiness None
3.2.4 Coolant Resistance: ASTM D471
(Immediate Deteriorated Medium: Ethylene
Propertiesy Glycol 97%
. Water 3%
3.2.4.1 Hardness Change, Durometer -15 to +15 Temperaturep ! 150°C + 3
"Al' or equiv. (3p2°C + 5)
Time: 70 hr + 0.5
3.2.4.2 Tensile Strength Change, -25%
mag
3.2.4.3 El¢ngation Change, max -50%
3.2.4.4 Volume Change 0 to +20%
3.2.4.5 De¢omposition None
3.2.4.6 sSurface Tackiness "Noné
3.2.5 Dry Heat Resistance: A$TM D573
Temperature: 100°C + 1
3.2.5.1 Hatdness Change, Durométer (0 to +10 (2]12°F + 2)
"AY or equiv. Time: 7¢ hr + 0.5
3.2.5.2 Tenmsile Strength-Change, -25%
ma
3.2.5.3 El1 ngation_Change, max -40%
3.2.5.4 Bend (flat) No cracking
or checking
3.2.6 Compression Set: ASTM D395,
Method B
3.2.6.1 Percent of Original 50 Temperature: 125°C + 2
Deflection, max (257°F + 4)
Time: 70 hr + 0.5
3.2.7 Low-Temperature Resistance: ASTM D2137,
Method A
3.2.7.1 Brittleness Pass Temperature: =-40°C + 1
' (-40°F + 2)
Time: 5 hr + 0.2
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3.2.8

.2,
g
3.

2.9
g

Weathering:

The product, unless otherwise specified, shall have weather

resistance acceptable to the purchaser, determined by a procedure agreed

upon

by purchaser and vendor.

Corrosion: The product, unless otherwise specified, shall not
corrosive effect on other materials, when exposed to conditions normally

encountered in service, determined by a procedure agreed upon by purchaser
and vendor, Discoloration of metal shall not be considered ob

have a

jectionable.

3.3 Quality: The product, as received by purchaser, shall be uniform in quality

g

3.4

3.4.1
g

and co
practi

Tolera

apply:

Shee

] ’ ’
cable, and free from imperfections detrimental to usage(of
nces: Unless otherwise specified, the following tolerancg
t and Strip:
TABLE I
Tolerance, Inch
Nominal Thickness (T) Plus and Minus
Inches Fixed Closure
Up to 0.400, incl 0.008 0.013
Over 0.400 to 0.630, incl 0.010 0.016
Over 0.630 to 1.000, incl 0.013 0.020
Over 1.000 to 1.600,C incl 0.016 0.025
Over 1.600 to 2.500, incl 0.020 0.032
Over 2.500 to 4.000, incl 0.025 0.040
Over 4.000 to<6.300, excl 0.032 0.050
6.300 .and over 0.005T -
TABLE 1 (S1
Tolerance, Millimetresg
Nominal Thickness (T) Plus and Minus
L~ Millimetres _ Pixed —  Closure
Up to 10.00, incl 0.20 0.32
Over 10.00 to 16.00, incl 0.25 0.40
Over 16.00 to 25.00, incl 0.32 0.50
Over 25.00 to 40.00, incl 0.40 0.63
Over 40.00 to 63.00, incl 0.50 0.80
Over 63.00 to 100.00, incl 0.63 1.00
Over 100.00 to 160.00, excl 0.80 1.25
160.00 and over 0.005T -

ommercially
the product.

s shall

(See 3.4.1l.1)

(See 3.4.1.1)

1@
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3.4.1.1 Closure dimensions are across mold parting line.

g

3.4.2 Tubing Diameter and Wall Thickness:

g

Over
Over
Over
Over
Over
Over

Over
Over
Over
Over
Over
Over

3.4.2.1

3.4.2.2

4.
4.1

g

IAMS 3228F

TABLE IT
Nominal OD or ID (D) (not both) Tolerance, Inch Ovality, %
and Wall Thickness Plus and Minus (See 3.4.2.2)
Inches
Up to 0.100, incl (See 3.4.2.1) 0.013 1p
0.10D0 to 0.160, incl 0.016 1p
0.16p to 0.250, incl 0.020 1p
0.25D0 to 0.400, incl 0.025 1p
0.40p to 0.630, incl 0.032 1p
0.63D to 1.000, incl 0.040 1p
1.00p 0.0350xD 15
TABLE IT (SI)
Nomin@al OD or ID (D) (not both) Tolerance, Millimetres Ovality, %
and Wall Thickness Plus and Minus (See(3.4.2.2)
Millimetres
Up to 2.50, incl (See 3.4.2,1) 0.32 10
2.50 to 4.00, incl 0.40 15
4.0p to 6.30, incl 0.50 1%
6.30 to 10.00, incl 0.63 15
10.0p0 to 16.00, incl 0.80 15
16.00 to 25.00, inck 1.00 16
25.0 0.0350xD 15
In geéneral, cross-sectional dimensions less than 0.040 in. (1.0 mm) are
impractical (to extrude.
Ovallitycapplies to tubing ordered in straight-lengths with wall
thickness of 0.063 in. (1.60 mm) and over, and shall be computed from

the difference between the minor and major axis diameter measurements,
taken at the same transverse plane on the tube, expressed as a
percentage of the nominal diameter.

QUALITY ASSURANCE PROVISIONS:

Responsibility for Inspection:

The vendor of the product shall supply all

samples for vendor's tests and shall be responsible for performing all

required tests,
required by 4.5.

Results of such tests shall be reported to the purchaser as
Purchaser reserves the right to sample and to perform any

conf irmatory testing deemed necessary to ensure that the product conforms to
the requirements of this specification.
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4.2 Classification of Tests:

4.2.1 Acceptance Tests:

4.2.2

4.2.2.1

4.3

4.3.1

Sampling

each lot:

ng

Tests to determine conformance to the followi
requirements are classified as acceptance tests and shall be performed on
Property Paragraph

Hardness, as received 3.2.1.1

Tensile Strength, as received 3.2.1,2
—Elongatiom;,—as received 3.2.1.3

Volume Change in Processing 0il 3.2.3.3

Compression Set 3.2.6

Prepro

duction Tests:

requir
and sh
toap

pments of this specification are classified as. preproducti
nll be performed prior to or on the initial shipment of t
irchaser, when a change in material or processing, or both

reappr

For

requested, preproduction test material>shall be submitted to t

niza
offiq

For Ac

irect U.S. Military procurement, substantiating test data|

fer, or the request for procurément.

feptance Tests: Suffigient product shall be taken at rand

each 1q
each re
or, if
cannot
same b3
extrusj
the prgq
request
(25 mm

pt to perform all required tests. The number of determina
quirement shall‘be' as specified in the applicable test pr
not specified-‘therein, not less than three. If test spec
be prepared, from the product, ASTM test specimens prepare
tch and state of cure shall be used. When the product is
on of such shape that suitable test specimens cannot be ¢
pduct ,.aseparate flat strip test sample shall be supplied
. This strip shall be prepared from tubing 1.000 in. + 0

Tests to determine conformance to~all tecagical

n tests
product
y requires

pval as in 4.4.2, and when purchaser deems confirmatory testing to
be regfiired.

and, when
he cog-

t agency as directed by the procuring activity, the contrpcting

om from
tions for
bcedure
imens

H from the
an

ht from
upon

L1063

cally

the same manner as production material.

+~-1.60) in OD by 0.080 (2.00 mm + 0.20) in wall thickness

r

, mechani-
cured in

When the product is a molded

shape from which test specimens cannot be cut, a slab 6 x 6 x 0.075 in.
(150 x 150 x 2 mm) molded from the same batch of compound shall be
supplied upon request.

. 4.3.1.1 A lot shall be all product from the same batch of compound processed in

one continuous run and presented for vendor's inspection at one time.
An inspection lot shall not exceed 500 1b (225 kg).

g

4.3.1.2

A batch shall be the quantity of compound run through a mill or mixer at
one time.

o
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