& A E= [heEngincering AEROSPACE [AM

- MM Advancing Mobility,, MATERIAL

S 7258

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 SPECIFICATION Issued

Revised

7-1-85

RINGS, SEALING, BUTADIENE-ACRYLONITRILE RUBBER
Fuel Resistant, Low Shrinkage
NBR Type, 65 - 75

1. SCOPE:

1.1 Form:
form o

1.2 Applic

-55° t
normal
when t

2. APPLICABLE DOCUMENTS: The following publicabtions form a part ¢

This specification covers butadiene acrylonitrile (NBR
F molded rings. '

Ation: Sealing rings for use in aircraft fuel systems ¢
b +125°C (-65° to +255°F). These rings contdirn’ less pl
ly used in aircraft fuel seals; therefore, there is lesI
he rings are dried out. Standard sizes are as shown in

specifi
Materia
Reports
specifi

2.1 SAE Pu

I Specifications, Aerospace Standards, and Aerospace In
shall apply. The applicable issue of other documents
bd in AMS 2350,

tation to the extent specified herein. The latest issu{

blications: Available from SAE, 400 Commonwealth Drive

PA 15

D96,

rubber in the

perating from
sticizer than
shrinkage

AS 568.

f this

of Aerxospace
ormation
hall be as

Warrendale,

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

AMS documents are protected under United States and international copyright laws. Reproduction of these documents
by any means is strictly prohibited without the written consent of the publisher.

Copyright 1985 Society of Automotive Engineers, Inc.

Printed in U.S.A.



https://saenorm.com/api/?name=2ebe218ab106a6f879ff35299d336b69

AMS 7258

2.1.1 Rerospace Materials Specifications:

2.1.2

2.1.3

2.2

Packaging and Identification, Preformed Packings'
Reference Fluid for Testing Hydrocarbon Fuel Resista
10% Aromatic Content

Aluminum Alloy Sheet and Plate, 1.0Mg - 0.60Si - 0.2
(6061; ~-T6 Sheet, -T651 Plate), Solution a

Aluminum Alloy Sheet and Plate, 4.4Cu - 1.5Mg =~ 0.60
-T351 Plate

nt

8Cu -
nd

Mn, 2024;

Aluminum Alloy Sheet and Plate, 5.6Zn - 2.5Mg ~ 1.6Cu - 0.23Cr

(7075; =~T6 Sheet, -T651 Plate), Solution and Preci

Steel Sheet, Strip, and Plate, Corrosion Resistant,

Solution Heat Treated

Steel Bars and Forgings, Corrosion Resistant, 17Cr -
(0.95 - 1.20C) (SAE 51440C)

Steel Sheet, Strip, and Plate, 0.95Cr < 0.20Mo (0.28

Rerospace Size Standard for O-Rings
Manufacturing and Inspection;Standards for Preformed H

~ O-Ring Tension Testing Calculations

Available from American Society for Testing a
1916 Race Street, Philadelphia, PA 19103.

~ Rubber{ Property =~ Effect of Liquids

AMS 2350 - Standards and Test Methods
AMS 2817 -
AMS 3022 -
Materials,
AMS 4027 -
0.20Cr,
. Precipitation Heat Treated
AMS 4037 -~
—T3 Flat Sheet,
AMS 4045 -
Heat Treated
AMS 5513 -
9.2Ni (SAE 30304),
AMS 5630| -
AMS 6350 -
(SAE 4130)
Aerospace Standards:
AS 568 -
AS 871 4
(O-Rings)
Aerospace Information Reports:
AIR 851
ASTM Publilcations:
Materials,
ASTM D471
ASTM D1414 - Testing Rubber O-Rings
ASTM D2240

- Rubber Property =~ Durometer Hardness

U.S. Gover

pitation
19Cr -
0.5Mo

- 0.33C)

ackings

nd

l F]i- l- - F --3 ]3 E e !. eEE' 7

Naval

Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

2.3.1 Federal Specifications:

QQ-A-250
QQ-A~-250
QQ-A-250

/4 = Aluminum Alloy 2024, Plate and Sheet
/11 -~ Aluminum Alloy 6061, Plate and Sheet
/12 - Aluminum Alloy 7075, Plate and Sheet
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2.3.2 Military Specifications:

MIL-H-6083 - Hydraulic Fluid, Petroleum Base for Preservation and
. Operation
MIL-S-18729 - Steel Plate, Sheet, and Strip, Alloy 4130, Aircraft Quality

2.3.3 Military Standards:

MIL-STD-105 - Sampling Procedures and Tables for Inspection by Attributes
MIL-STD-413 - Visual Inspection Guide for Rubber O-Rings

2.4 ANSI Publications: Available from American National Standards Institute,
1430 Brgadway, New York, NY 10018.

ANSI Bd$.1 - Surface Texture (Surface Roughness, Waviness}\ and |Lay)

3. TECHNICAL REQUIREMENTS:

3.1 Materia::- Shall be a compound based on a butadieme acrylonitrile (NBR)
elastom¢r, suitably cured to produce sealing rings meeting the|requirements
. of 3.2, '

3.2 Properties: Rings shall conform to the following requirements} except as
otherwise specified, tests shall be performed in accordance with ASTM D1414,
insofar|as practicable. Calculationg Of tensile strength and ¢longation may
be made|in accordance with AIR 851.

3.2.1 As Regeived:

3.2.1.1 Spe¢ific Gravity ““Preproduction
Value +0.02

3.2.1.2 Harfiness, Durometeér ASTM D2240
"A"| or equivalent 70 + 5
3.2.1.3 Tenpile Strength, min 1200 psi -
(8.25 MPa)

3,2.1.4 Elohgatiom—mim—266%

3.2.1.5 Corrosion and Slight corrosion 4.5.1
Adhesion allowed on 4130
steel, none on
other metals
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3.2.2 Room Temperature Fuel Resistance: Medium: ASTM Reference
Fuel B
3.2.2.1 Volume Change 25 to 50% Temperature: 25°C + 1
' (77°F + 2)
Time: 70 hr + 0.5
3.2.3 Elevated Temperature Fuel Resistance: 4.5.2 .
_ . Medium: AMS 3022
3.2.3.1 Hardness Change, Temperature: 125°C + 3
Durometer "A" : (257°F + 5)
or equivalent =15 to O Time: 70 hr 2:0.5

3.2.3.2 Tensile Strength
change,| max ~50%

3.2.3.3 Elongatfion .
Change,| max -40%

3.2.3.4 Volume |Change 15 to 40%
3.2.4 Aliphatid Fuel Soak and Dry-out: 4.5.3
Medium: ASTM Reference
3.2.4.1 Volume [Shrinkage, max 1.0% Reflerence
Fluid A
3.2.5 Aromatic [Fuel Soak 4.5.3
and Dry-qut: Medium: ASTM Reference
B : Fluid B
3.2.5.1 Volume [Shrinkage, max 1.0%
3.2.6 Compressilon Set: ' Temperature: 125°C + 3
Percent df Original (257°F + 5)
Deflectiqn, max 60% " Time: 70 hr + 0.5

3.2.7 Low-Tempgrature
Resistange
Temperatyre Retraction,
TRy g point, max .

3.2.7.1 BAs Recéived =40°C (~40°F)

3.2.7.2 After Aging
70 hr + 0.5 at
25°C (77°F)
in AMS 3022 -60°C (~76°F)
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3.3 Quality: Rings, as received by purchaser, shall be uniform in
condition, clean, smooth, as free from foreign material as commercially
practicable, and free from imperfections detrimental to their performance.
Surface imperfections shall be no greater than permitted by MIL-STD-413.

3.4 Sizes a

quality and

nd Tolerances: Shall be as specified on the drawing. Inspection for

conformance to dimensional requirements shall be made in accordance with

AS 871.

4, QUALITY ASSURANCE PROVISIONS:

4.1 Respons

for ven
tests.

by 4.6.
confirm
the req

4.2 Classif

Hor's tests and shall be responsible for performing all
Purchaser reserves the right to sample and to perform
htory testing deemed necessary to ensure that the'rings

hirements of this specification.

ication of Tests:

4.2.1 Accep

tance Tests: Tests to determine conformance to the fol

requifrements are classified as acceptancé tests and shall be
each [lot:
Reference

Requirement Paragraph
Speciffic Gravity as received 3.2.1.1
Hardness as received 2 3.2.1.2
Tensifle Strength as received 3.2.1.3
Elongption as received 3.2.1.4
Vol Change in Reference Fuel B 3.2.2.1
Comprlession Set 3.2.6
Examination for“Surface Imperfections 3.3
Sizes| and Tolerances 3.4

4.2.2 Prepr

e

bduction Tests: Tests to determine conformance to all

requi
and s

rements of this specification are classified as preprod

ibility for Inspection: The vendor of rings shall supply all samples

required

Results of such tests shall be reported to the purchaseér as required

any
conform to

lowing
performed on

rechnical
hction tests

a e performed prio i

ment of rings

to a purchaser, when a change in material, processing, or both requires
reapproval as in 4.4.2, and when purchaser deems confirmatory testing to

be re

quired.

4,2.2.1 For direct U.S. Military procurement, substantiating test data and, when
requested, preproduction test material shall be submitted to the
cognizant agency as directed by the procuring activity, the contracting
officer, or the request for procurement.
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4.3 Sampling:

4.3.1

For Acceptance Tests: Sufficient rings shall be taken at random from each

4.3.1.1

4.3.1.2

4.3.1.3

4.3.1.4

4.3.1.5

4.3.1.6

4.3.2

lot to perform all required tests. The number of determinations for each
requirement shall be as specified in the applicable test procedure or, if
not specified therein, not less than three. When specified, sample rings
conforming to AS 568-214 and hardness discs shall be supplied with each
lot.

Sample size for examination for appearance, workmanship, and dimensional
conformance shall be in accordance with Inspection Level II of

MIL~-STD= i hall be 1.5.

A lot dhall be all rings of the same size produced from the’.same batch
of comgound in one continuous series of operations and presentied for
vendor'|s inspection at one time but shall not exceed 10060 rings or

200 1b |{90 kg), whichever is the greater mass. A lot{may be packaged in
small quantities under the basic lot approval provided lot
identififications is maintained.

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

When a |statistical sampling plan and acceptance quality level |(AQL)
other thhan specified in 4.3.1.1, haye been agreed upon by purdhaser and
vendor,| sampling shall be in accordance with such plan in liey of
samplirnlg as in 4.3.1 and the report of 4.6 shall state that suych plan
was usqd.

If rings smaller than AS .568-010 are ordered, seven rings of 4022 or
-026 size shall be provided for determining tensile strength gnd
elongatlion; such rinds)shall be from the same batch of compound,
manufagtured and, .if required, post-cured under the same conditions as
the prgduction rings they represent.

Compregsion set shall be determined on not less than two ringg.

For Preproduction Tests: Test samples shall be O-rings conforming in size

to AS 568= an : - lickness.

4.4 Aggrovalz

4.4.1

Sample rings shall be approved by purchaser before rings for production
use are supplied, unless such approval be waived by purchaser. Results of
tests on production rings shall be essentially equivalent to those on the
approved samples.
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Vendor shall use ingredients, manufacturing procedures, processes, and
methods of inspection on production rings which are essentially the same

as those used on the approved sample rings. If necessary to

make any

change in ingredients, in type of equipment for processing, or in

manufacturing procedures, vendor shall submit for reapproval
of the proposed changes in material, processing, or both and,

a statement
when

requested, sample rings. Production rings made by the revised procedure

shall not be shipped prior to receipt of reapproval.

4,5 Test Methods:

4.5.1 Corrogi ion: i = = llic plate
below|and using whole uncut rings, shall be prepared for coéryosion testing
by inserting sufficient quantities of the seals in a desiccafior or similar
humidity chamber maintained at relative humidity not lower than 92% and
25°C 1 3 (77°F + 5) for not less than 72 hours. Plates of the metals
listed below shall be polished to a surface texture'©f 4 to 16 microin.
(0.1 + 0.4 um), determined in accordance with ANST)B46.1. The edges shall
also hbe polished to reduce the formation of edgé corrosion. |The plates
shall |be washed with toluene, aliphatic naphtha, or similar degreasing
agent [that will produce a clean dry surface)free from film. |The metals
used ghall be as follows:

AMS 4037 or QQ-A-250/4 Aluminum Alloy
AMS 4027 or QQ-A-250/11 Aluminum Alloy
AMS 4045 or QQ-A-250/12 Aluminum-Alloy
AMS 5630 - Corrosion ResistantxSteel
AMS 5513 - Corrosion Resistant Steel
AMS 6350 or MIL-S-18729 LowsAlloy Steel
4,5,1.1 sed in
he rings and
wo whole
d together
desiccator
+ 3
[use of a salt
r. No more
ples. Time
of humidity exposure for this portion of test shall be 14 days. At the
termination of this test, the procedures outlined below shall be
followed:
4,5.1.1.1 The surfaces of the plates which were in contact with the seals shall

be inspected for discoloration, deposits, pitting, or other evidence

of corrosion or adhesion. If any exist, the surfaces of

the plates

shall be washed in aliphatic naphtha. Deposits determined as rubber

compounds or elements therefrom, which can be removed by

this process

and which do not occur on other surfaces of the plates, shall be

construed as adhesion.
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4.5.1.1.2 Any pits or eroded marks remaining after this process shall be
construed to be corrosion. Discoloration or staining (marks which do
not physically affect the surfaces of the plates and which easily wash
or buff off) shall not be considered detrimental. If any doubt should
arise about the presence of pitting, erosion, or corrosion on the
metal plates from the O-rings, visual examination at 10 to 15X
magnification shall be used to determine the actual condition.

4.5.2 Fuel Aging: The containers used for high-temperature fuel aging shall be
fuel-aging bombs constructed of corrosion-resistant steel. A typical
container is shown assembled in Fig. 1 and unassembled in Fig. 2. The
containefs shall be filled with approximately 325 mL of fluid tq within
1/2 in. (12.5 mm) of the top of the cylinder. The O-rings ox,-hardness
discs, of both, shall be suspended on nichrome wires at dififerent depths
in the fluid so that the O-rings are not in contact with other Q-rings or
any part |of the container. Both an O-ring and a 0.005=in. (0.13 mm) thick
teflon gdsket cut to fit the container flange bolt cikcle shall [be used
for sealing during assembly of the fuel=-aging bomb{, “The container top
shall be|bolted in place using six hexagon head bolts. At the gnd of the
aging period, the fuel-aging bomb shall be removed from the heal source
(aluminu block heater or circulating-air oven) and cooled for 40 min. + 5
prior to|disassembly. The O-rings and hardness discs shall be flurther
cooled il new fluid for at least 30 min.xat 25°C + 2.(77°F + 5) |prior to
propertiIs-testing. ‘

4.5.3 Fuel Soak with Dry-Out, 3 Cycles: ~Two sets of three rings each|shall be
exposed to alternating fuel immersion and dry-out. One set shall be
exposed to ASTM Reference Fuel'A and the other set to ASTM Referfence
Fuel B. | The O-rings shall be)immersed in the applicable fuel for
70 hr + p.5 at 25°C + 1 (Q7°F + 2). The rings shall be removed |from the
fuel and|allowed to dry-at 25°C + 1 (77°F + 2) for 48 hr + 0.5.| The rings
shall then be immersed in fresh fuel and dried out under the sane
conditiohs for a total of three cycles. Volume change, based om the
original| volume of-the O-rings, shall be determined after each dry-out’
period. | The results shall be averaged after each dry-out. The|average of
the threp rirgs shall be not less than the maximum shrinkage of|1.0% at
the end pf. ‘any dry-out period.

4.6 Reports: The vendor of rings shall furnish with each shipment a report
showing the results of tests to determine conformance to the acceptance test
requirements and stating that the rings conform to the other technical
requirements of this specification. This report shall include the purchase
order number, AMS 7258, vendor's compound number, lot number, part number,
and quantity.
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