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1.1

1: 2

1.3

Zs

Form: This specification covers leather tanned with chromium salts and
retanned with vegetable tanning material,

Application: Primarily for parts, such as packings, washers, and back-up

rings, requiring resistance to fuel and to hot, petroleum-base Tubricating
0il,

Safety - Hazardous Materials: While the materials, methods, applications,
and processes described or referenced in this specification may involve the
use of hazardous materials, this specification does not address the hazards
which may be involved in such use. It is the sole responsibility of the
user tolensure familiarity with the safe and proper use of any-Hazardous
materialls and to take necessary precautionary measures to ensurel the health
and safdty of all personnel dinvolved.

APPLICABLH DOCUMENTS: The following publications form alpart of |this

specification to the extent specified herein. The applicable isgue of
referencegd publications shall be the issue in effectCon the date [of the
purchase |order,
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2.1 ASTM Publications:

19183-1187.

ASTM D
ASTM D
ASTM D
ASTM D
ASTM D
ASTM D
ASTM D
ASTM D
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Govs
Order De

2.1 Militarn

71

73

209
617
8a7
81@
813
868

Rubber Property - Effect of Liquids

Rubber - Deterioration in an Air Oven

Tensile Strength of Leather

Total Ash in Leather

Chromic Oxide in Leather (Perchloric Acid Oxidatio

pH of Leather

Sampling Leather for Physical and Chemical Tests

Nitrogen Content (Kjeldahl) and Hide Substance Con
of Leather

Available from ASTM, 1916 Race Street, Philadelphia, PA

n)

tent

brnment Publications: Available from Standardization Do
sk, Building 4D, 70@ Robbins Avenue, Philadelphia, PA\{

vy Standards:

MIL-ST
TECHNICAL

p-794 - Parts and Equipment, Procedures for Packaging an

REQUIREMENTS:

.1 Material

and Fabrication: The product shall.consist of butt end

trimmed
retanned
that, in
tanned t
indicatid
highest
closest

Imprea

from green salted steer hides, tanned> with chromium salt
with vegetable tanning material.
retanning with vegetable tanning material, the Teather
hroughout so that examination-of a cross-section will sh
n of a chrome streak. ThelFanning process shall also p
percentage of natural fiber of the butt and bring the fi
contact.

nation:

oils U

Color:

compos
shall

specif

sed in currying.

No dyes exgept the tanning agents shall be used.
ition: Lkeather shall conform to the following requiremg
be perfiormed on the product supplied and in accordance W
ed test  methods, insofar as practicable:

.3.1 Hide

Substance 40 - 60% AS

The tanning process §

Leather shall not be impregnated except for thg

cuments
P111-5094.

1 Packing of

5, close
5 and

hall be such
Will be

oW No
reserve the

ber into

greases and

nts; tests
ith

TM D 2868

.3.4 Total

.3.2 Vegetable Tanning Material

.3.3 Petroleum Ether Extract

-3.5 Chromic Oxide{(CryQ0q), minimum
.3.6 Acidity (pH), minimum

.3.7 Glucose

20 - 35%
18 - 18%
Ash, maximum %
3%
3.0

None

4.5.1

4.5.2

4.5.3

4.5.4

ASTM D 2814

4.5.1
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Properties:

Leather shall conform to the following requirements; tests

shall be performed on the product supplied and in accordance with specified

test methods, insofar as practicable:
.1 As-Recejved:
.1.1 Tensile Strength: ASTM D 2289
Minimum Average of 5 specimens 2508 psi
(17.2 MPa)
Individual Minimum 2008 psi
(13.8 MPa)
.1.2 Deflection, maximum @.63 dinch 4.5.5
(16.8 mm)
.1.3 Bend 18 degrees No cracks 4.5.6
.2 Fuel Resistance: 4.5.7
.2.1 Deflection, maximum @.63yNinch
(16.9 mm)
.2.2 Bend 18 degrees No cracks
.3 Lubricating Qi1 Resistan 4.5.8
.3.1 Lingar Shrinkage, maximum 15
.3.2 Bengl 180 degrees No cracks
.4 Mater| Resistance: 4.5.9
4.1 Defllection, maximum @.63 Inch
(16.6 mm)
4,2 Benfl 180 degrees No cracks
5 Dry Hpat. Resistance: 4.5.10
5.1 Deftectiom,—maximum f63—imch
(16.6 mm)
5.2 Linear Shrinkage, maximum hi
5.3 Bend 18@ degrees No cracks
6 Forming: Leather shall be capable of being formed without tearing,

cracking, or

noticeably wrinkling.
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.2.7 OQozing: Leather shall not ooze on flat surfaces or edges. Leather

showing evidence of oo0zing within six months of receipt by purchaser shall
be subject to rejection.

Quality:

.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,

imperfections detrimental to usage of the Tleather.

and other

.2 Leather shall be full grain with the flesh side smooth and free from loose

be tight, smooth, and free from scapstone, chalk, or other smg

.3 Leathet shall be free from hard spots or grit that will _Scratg

Tolerances: A variation in thickness of +0.016 inct)(@.41 mm) w

Leather may be shaved to an even thickness. The grain

side shall

Responsibility for Inspection: The vendor’, of Tleather shall supp

confirmgtory testing deemed necessary to ensure that the leather

for vendor's tests and shall bexrésponsible for performi
tests. Purchaser reserves the right to sample and to g

ince Tests: Tests for composition (3.1.3), properties 4

(3.2.1), and fuel resistance (3.2.2) are acceptance tests and

flesh.
materigl.
metal | surfaces.
permitteq.
QUALITY ASSURANCE PROVISIONS:
samples
required
the reqlirements of this specification.
Classification of Tests:
.1 Accept
performed on each Aot

.2 Preprgfuctign Tests: Tests for all technical requirements are
prepreductiond Tests and shall be performed prior to or on the

shipme
proce

confirpatory testing to be required.

.2.1 For

offi

singirequires reapproval as 1n 4.4.2, and when purchasen

othing
h polished
i11 be
ly all
ng all

erform any
conforms to

s received
shall be

initial

nt of<-leather to a purchaser! when a change in ingrediengts and/or

deems

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, contracting

cer, or request forprocurement.

4,3 Sampling and Testing: Shal 1 be 1in accordance with ASTM D 2813 a

follows:

nd as
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.1 For Acceptance Tests: Each Tot of Teather shall be 100% visually examined

Approval i

.1 Sample |[Teather shall be approved by purchaser<bgfore leather for

Test Methods:

for quality (3.3) and sampled at random for all other tests with the
number of determinations for each requirement to be as specified in the
applicable test procedure, or, if not specified therein, not less than
three,

.1.1 A Tot shall be all leather produced in a single production run under the

same fixed conditions and presented for vendor's inspection at one
time. An inspection Tot shall not exceed 588 square feet (46 md) and
may be packaged in smaller quantities and delivered under the basic Tot
approval provided Tlot ddentification 1is maintained.

.1.2 When a statistical sampling plan has been agreed upon by purchaser and

vendpr, sampling shall be in accordance with such pTan in Tjgu of
samp[ing as in 4.3.1 and the report of 4.6 shall state that-Zsuch plan
was lsed.

.2 For Prdproduction Tests: As agreed upon by purchaser @nd vendgr.

productfion use 1is supplied, unless such approval be waived by [purchaser.
Resultg of tests on production leather shal)' be essentially eglivalent to
those pn the approved leather.

.2 Vendor [shall use ingredients, manufagcturing procedures, procesges, and

methodg of inspection on productiondleather which are essentially the same
as those used on the approved sample leather. If necessary to| make any
change | in ingredients, 1in type™of equipment for processing, or|in
manufacfturing procedures, vendor shall submit for reapproval a|statement
of the|proposed changes in jhgredients and/or processing and, when
requestled, sample Teather,  Production leather made by the revised
procedyre shall not hesshipped prior to receipt of reapproval.

.1 Veaetable Tanmitig Material and Glucose: Shall be determined By procedures

agreed | upon,<by~ purchaser and vendor.

.2 Petroldum XFther Fxtract: Dice 14 ~ 12 grams of leather into approximately

#.13 1hreh—323—mm—eubes—PHeece—Hr—a—wetghed—wetghinge—bottte—and dry at
186" = 185°C (212" = 219°F) for not Tess than 16 hours. Cool and weigh
the dried leather and bhottle. Transfer the dried Teather to a Soxhlet
extraction thimble. Add 288 mL of petroleum ether to a weighed 258 mlL
flask. Assemble the Soxhlet apparatus to the flask and adjust the heat so
that the siphon chamber fills in about 15 minutes. Complete 20 = 25
extraction cycles. Cool the apparatus, remove the extraction thimble,
wash the siphon chamber with 25 mL of petroleum ether, and add the

washings to the flask,. Evaporate the ether on a steam bath, dry the flask
for 3@ - 35 minutes at 180@" - 185°C (212" - 219°F), cool, and weigh.
Caleculate the petroleum ether extract (evaporation residue in the flask)
as a percentage of the dried weight of the Teather.
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Total Ash:

Air dry the extracted Teather (from the Soxhlet th

imble of

4.5.2) for 18 - 15 minutes and oven dry for 3¢ - 35 minutes at 1@@" -

185°C

leather

Chromic Oxide:

(212" -« 219°F). Determine ash content of the extracted,
in accordance with ASTM D 2617,

Shall be determined in accordance with ASTM D

ash fr

(3.3 x
with f

Deflection:

om 4.5.3.

Cut specimens approximately @.13 x 1 x 3 inches
2b x 76 mm).  Support specimen as a horizontal
lesh side down, with 2.5@0 inches (63.5 mm) of free span.

cantilever

dried

2847 on the

beam,
Attach a

45-gram weight to the midwidth of the strip at a distance of 2 inches (51

mm) fr

om the supported end. Measure the resultant deflection

from

horizontal

nomina
same (

Bendin
equal
side o0
Fuel R
68 min
After

Defledg
and 4.

Qil _Re
1208 sd
Shrink

shall

Water

at the end of the strip., This test applies only 1o
11y @.13 inch (3.3 mm) thick but other thicknesses shal
rade of Teather.

1: Specimens shall be bent at room temperaturedaround a
to two times the nominal thickness of the Teather with t
f the leather on the inside of the bend.

bsistance: Specimens shall be immersedysin ASTM Referenc
utes + 2 at 28" - 38°C (68" -~ B6°F) 1in ‘accordance with A
removal, specimens shall be allowed «to" rest for 68 minutg

tion and bending tests shall be conducted in accordance
h.6.

Eistance: Specimens shall be”immersed in ASTM 071 No. 1
conds + 15 at 225°C + 3 (437°F + 5) in accordance with A
age shall be measured immediately after removal. Bendin
be conducted 1in accordance with 4.5.6,

Resistance: Specimens shall be immersed in boiling wate

18 miy
immed
68 mirn
with 4

.18 Dry Heat Resistance:

utes + 1 in accerdance with ASTM D 471. Shrinkage shall
ntely after reémoval. Specimens shall be allowed to rest

utes + 5 and'subjected to deflection and bending tests i
.b.5 and 435.6.

Specimens shall be aged in accordance W

ASTM
be mg

D 573 for 60 minutes + 2 at 95°C + 1 ¢203°F + 2). Shrin

Teather
be of the

diameter
he flesh

e Fuel A for
5TM D 471.

s
Wi

+

5,
4,5.b

o
>

for
5TM D 471.
] tests

r for

be measured
for

n accordance

ith
age shall

asured immediately after removal from the oven. Specime

o . P o]

ns shall be

allow

bending tests

Reports:

A7+ + B Gl il + )
i v | Ly rco ot Ul o mririaeco T J Uullld DUU\JCbbCU LU UCTTTTCLCL

in accordance with 4.5.5 and 4.5.6.

The vendor of leather shall furnish with each shipment

n and

a report

showing the results of tests to determlne conformance to the acceptance test

requirements and
requirements,

number,

stating that the 1leather conforms to the other
This report shall include the purchase order numb
AMS-3500E, and quantity.

technical
er, lot
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