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LEATHER, CHROME-VEGETABLE RETANNED, CATTLE HIDE
Fuel and Hot 0Oil Resistant

1. SCOPE:

oil.

‘ PA 15(96.

1.1 Form: [This Specification covers leather tanned with chromium.dalts and

retanngd with vegetable tanning material.

1.2 Applicgtion: Primarily for parts, such as packings, washers, gnd back-up
rings, |[requiring resistance to fuel and to hot, petroléum-base lubricating

2. APPLICAHLE DOCUMENTS: The following publications<{form a part off this
specifiqation to the extent specified herein. ¢The latest issue lof Aerospace
Material Specifications (AMS) shall apply. The applicable issud of other
documentls shall be as specified in AMS 2350« :

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

ASTM DJ73

2.1.1 Aerogpace Material Specifications:
AMS 2350 - Standards and, Test Methods

2.2 ASTM Puyblications: Available from American Society for Testing|l and
Materigls, 1916 Race Street, Philadelphia, PA 19103,

ASTM D471 - Rubber' Property - Effect of Liquids
Rubber - Deterioration in an Air Oven
ASTM D2209 -_Tensile Strength of Leather

ASTM D2617 <, Total Ash in Leather

ASTM D2807(- Chromic Oxide in Leather (Perchloric Acid Oxidatioh)

ASTM D28I0—pH—ofteather

of Leather

ASTM D2813 - Sampling Leather for Physical and Chemical Tests
ASTM D2868 — Nitrogen Content (Kjeldahl) and Hide Substance Content

2.3 U.S. Government Publications: Available from Commanding Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

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 overnmental agencies
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-

Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec-

. mitment to ecopform to or be guided by any technical report. In formulating and approving technical reports, the

tive users of the report are responsible for protecting themselves against liablility for infringement of patents.”

Copyright 1984 Society of Automotive Engineers, Inc.

All rights reserved

Printed in U.S.A.
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2.3.1 Military Standards:

MIL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of

3. TECHNICAL REQUIREMENTS:

3.1 Material and Fabrication: The product shall consist of butt ends close
trimmed from green salted steer hides, tanned with chromium salts and
retanned with vegetable tanning material. The tanning process shall be such
that, in retanning with vegetable i i will be
tanned [throughout so that examination of a cross—-section will show no
indicatlion of a chrome streak. The tanning process shall also\preéserve the
highest] percentage of natural fiber of the butt and bring the)fiber into
closesy contact.

3.1.1 Impregnation: Leather shall not be impregnated except for the ¢reases and
oils jused in currying.

3.1.2 Color: No dyes except the tanning agents shallvbe used.
3.1.3 Composition: Leather shall conform to thé following requirements; tests

shalll be performed on the product suppli€d and in accordance with
specilffied test methods, insofar as practicable:

3.1.3.1 Hide Substance 40 - 60% ASTM D2868
3.1.3.2 Vegetable Tanning Material 20 - 35% 415.1
3.1.3.3 Petiroleum Ether Extract 10 - 18% ' 415.2
3.1.3.4 Totlal Ash, max 7% | 415.3
3.1.3.5 Chrpmic Oxide (Cr203), min 3% 415.4
3.1.3.6 Acidity (pH)), min 3.0 ASTM D2816
3.1.3.7 Glufkose None 415.1
3.2 PropertiesrLeather shatlconform to the £oIIoOWing Tequirements; tests

shall be performed on the product supplied and in accordance with specified
test methods, insofar as practicable:

3.2.1 As-Received:

3.2.1.1 Tensile Strength: ASTM D2209
Minimum Average of 5 specimens 2500 psi
(17.0 MPa)
Individual Minimum 2000 psi
(14.0 MPa)
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3.2.1.2 Deflection, max 0.63 in. . 4.5.5
(16.0 mm) ' ‘
3.2.1.3 Bend 180 deg No cracks 4.5.6
3.2.2 Fuel Resistance: 4.5.7
3.2.2.1 Deflection, max 0.63 in.
{(16.0 mm)
3.2.2.2 Bend 180 deg No cracks
3.2.3 Lubricating 0il Resistance: 41(5.8
3.2.3.1 Lipear Shrinkage, max 15%
3.2.3.2 Bend 180 deg No cracks
3.2.4 Wateny Resistance: 415.9
3.2.4.1 Deflection, max ' 0563 in.
{(16.0 mm)
3.2.4.2 Be1d 180 deg No cracks
3.2.5 Dry Heat Resistance: 415.10
3.2.5.1 Deflection, max ‘ 0.63 in.
(16.0 mm)
3.2.5.2 Linear Shrinkage, max 5%
3.2.5.3 Bend 180 deg No cracks
3.2.6 Forming: Leather shall be capable of being formed without tearfng,
cracking,,or noticeably wrinkling.
3.2.7 Oozing:~' Leather shall not ooze on flat surfaces or edges. Leathef
show%%§—evidence—cf—uozing—within—six—months—cf—reee%pt—by—pare1aser shall

be subject to rejection.

3.3 Quality:

3.3.1 Leather, as received by purchaser, shall be firm and solid, free from
'] shoulder and belly portions and from holes, slaughter cuts, brand marks,
deep wrinkles, soft, harsh, raw, or spongy spots, grub holes, and other

imperfections detrimental to usage of the leather.

3.3.2 Leather shall be full grain with the flesh side smooth and free from loose
flesh. Leather may be shaved to an even thickness. The grain side shall
be tight, smooth, and free from soapstone, chalk, or other smoothing
material.



https://saenorm.com/api/?name=0dce1833984290c6290fe7e499020790

AMS 3500D l

3.3.3

Leather shall be free from hard spots or grit that will scratch polished
metal surfaces.

3.4 Tolerances: A variation in thickness of'10.016 in., (0.40 mm) will be
permitted.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of leather shall supply all

samples for vendor's tests and shall be :espgns;ble_fnz_pexfnxting all

g requiired tests. Results of such tests shall be reported to th purchaser as
requlired by 4.6. Purchaser reserves the right to sample and) tp perform any
conflirmatory testing deemed necessary to ensure that the‘leathkr conforms to

the requirements of this specification.

4.2 Claspification of Tests:

4.2,1

4.2,2.1

Acreptance Tests: Tests to determine conformance to requirements for

copposition (3.1.3), properties as received (3.2.1), and fuel resistance
(3t2.2) are classified as acceptance tests and shall be perfprmed on each
lot.

Preproduction Tests: Tests to determine conformance to all technical

requirements of this specification'are classified as preprodfiction tests
and shall be performed prior to’or on the initial shipment of leather to a
putchaser, when a change in_materlal or processing, or both,|requires
regpproval as in 4.4.2, and when purchaser deems confirmatory testing to
be|required.

equested, preproduction test material shall be submitted to the
ognizant agepcy’as directed by the procuring activity, th contracting
fficer, or the request for procurement,

or direct U.S. Military procurement, substantiating test Eata and, when

4.3 sampling: 8hall be in accordance with ASTM D2813 and as follows:

4.3.1

Fol Acceptance Tests: Each lot of leather shall be 100% vis ally examined
for @uality (3.3) and sampled at random for all other tests,Twith the
nunber of determinations For each requirement to be as specified in the
applicable test procedure, or, if not specified therein, not less than
three.

4.3.1.1 A lot shall be all leather produced in a single production run under the

g

4.3.1.2

same fixed conditions and presented for vendor's inspection at one
time. An inspection lot shall not exceed 500 sq ft (50 mz).

When a statistical sampling plan and acceptance quality level (AQL) have
been agreed upon by purchaser and vendor, sampling shall be in
accordance with such plan in lieu of sampling as in 4.3.1 and the report
of 4.6.1 shall state that such plan was used.

.

|®
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For Preproduction Tests: As agreed upon by purchaser and.vendor.

4.4 Approval:

4.4,1

4.4,2

4.5 Test|Methods:

4,5.1

4.5.2

4.5.3

4.5.4

Sample leather shall be approved by purchaser before leather for
production use is supplied, unless such approval be waived by purchaser.
Results of tests on production leather shall be essentially equivalent to
those on the approved leather.

Vepdor shall use ingredients, manufacturing procedures, procgsses, and
methods of inspection on production leather which are essentially the same
as| those used on the approved sample leather. If necessary fo make any
chpnge in ingredients, in type of equipment for processing, dr in
mahufacturing procedures, vendor shall submit for peapproval |[a statement
of| the proposed changes in material or processing, or both, gnd, when

- refjuested, sample leather. Production leathef, made by the rdvised

prpcedure shall not be shipped prior to rec€ipt of reapprovall.

Vepetable Tanning Material and Gluco§e: Shall be determined |by procedures

agfeed upon by purchaser and vendor.

Pekroleum Ether Extract: Dice~1l0 - 12 g of leather into apprjoximately

0.13 in. (3 mm) cubes. Placeé’in a weighed weighing bottle and dry at

10p°® - 105°C (210° - 220°F)-for not less than 16 hours. Cooll and weigh
the dried leather and bottle. Transfer the dried leather to fa Soxhlet
extraction thimble. Add 200 mL of petroleum ether to a weighed 250 mL
flask. Assemble the\Soxhlet apparatus to the flask and adjusit the heat so
that the siphon chamber fills in about 15 minutes. Complete [20 - 25
extraction cyclés. Cool the apparatus, remove the extraction thimble,
wagh the siphon ‘chamber with 25 mL of petroleum ether, and add the
waghings tolthe flask. Evaporate the ether on a steam bath, dry the flask
for 30 - 35/min. at 100° - 105°C (210° - 220°F), cool, and weigh.
Calculate the petroleum ether extract (evaporation residue in|[ the flask)
as|a.percentage of the dried weight of the leather.

Total Ash: Air dry the extracted leather (from the Soxhlet thimble of
4.5.2) for 10 - 15 min. and oven dry for 30 - 35 min. at 100° - 105°C

(210° - 220°F). Determine ash content of the extracted, dried leather in
accordance with ASTM D2617.

Chromic Oxide: Shall be determined in accordance with ASTM D2807 on the

ash from 4,5.3.
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4'5'8

4.5.9

4.5.10

4.6 Reports:

4.6.1

4.6.2

Deflection: Cut specimens approximately (0.13 x 1 x 3 in.

(3 x 25 x 75 mm). Support specimen as a horizontal cantilever beam, with
flesh side down, with 2.50 in. (62.5 mm) of free span. Attach a 45-g
weight to the midwidth of the strip at a distance of 2 in. (50 mm) from
the supported end. Measure the resultant deflection from horizontal at

the end of the strip. This test applies only to leather nominally 0.13 in.
(3 mm) thick but other thicknesses shall be of the same grade of leather.

Bending: Specimens shall be bent at room temperature around a diameter
equal to two times the nominal thickness of the leather with the flesh
side df the leather on the inside of the bend.

Fuel Hesistance: Specimens shall be immersed in ASTM Refefence Fuel A for
60 mig. + 2 at 20° - 30°C (68° - 86°F) in accordance with ASTM Dj71.

After |removal, specimens shall be allowed to rest for 60'min. + P.
Defledtion and bending tests shall be conducted in accordance with 4.5.5
and 4.45.6.

0il Rdsistance: Specimens shall be immersed in“ASTM Oil No. 1 fpr
120 sqc + 15 at 225°C + 3 (440°F # 5) in accordance with ASTM D4f7l.
ShrinKage shall be measured immediately after removal. Bending ftests
shall |be conducted in accordance with 4.5:6.

Water |Resistance: Specimens shall bel'immersed in boiling water ffor

10 mij. + 1 in accordance with ASTM\'D471. Shrinkage shall be mefpsured
immediately after removal. Specimens shall be allowed to rest fpr

60 minp, + 5 and subjected to deflection and bending tests in accprdance
with 4.5.5 and 4.5.6.

Dry Heat Resistance: Specimens shall be aged in accordance wi
ASTM |[D573 for 60 mipw # 2 at 95°C + 1 (200°F + 2). Shrinkage shall be
measyred immediately-after removal from the oven. Specimens shall be

allowed to rest for 60 min. + 5 and subjected to deflection and bending
testg in accordance with 4.5.5 and 4.5.6.

The vdndor of leather shall furnish with each shipment three copies of a
report Showing the Fesults of Tests to determine conformarnce to the
acceptance test requirements and stating that the leather conforms to the
other technical requirements of this specification. This report shall
include the purchase order number, lot number, AMS 3500D, and quantity.

The vendor of finished or semi-finished parts shall furnish with each
shipment three copies of a report showing the purchase order number,

AMS 3500D, contractor or other direct supplier of leather, part number,
and quantity. When leather for making parts is produced or purchased by
the parts vendor, that vendor shall inspect each lot of leather to
determine conformance to the requirements of this specification and shall

~N
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