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29 March 1991
SUPERSEDING
MIL-L-40051D

21 December 1977

MILITARY SPECIFICATION
LEATHER, CATTLEHIDE, FOR GLOVES

This specification is approved for use by all Departments and Agencies of the
Department of Defense.

1.1 Scope. This specification covers full grain cattlehide leather for
gloves.

1.2 Classification. The leather shall of the following types and classes as
specified, and treatment when specified (see 6.2).

Type I - Light, 2.0 to 3.0 ounces
Type I1 - Hemsvy, 3.1 to 4.0 ounces

Sides
Bends

Class a
Class b

Treatment A - Water resistant treated

Beneficial comments {recommendations, additions, deletions) and any pertinment
data which may be used in improving this document should be addressed to:
U.S. Army Natick Research, Development, and Engineering Center, Natick, MA
01760-5019 by usxng the Stnndardxzatzon Document Improvement Proposal (DD

nge at rhe ‘nd n‘ l'h'l. f‘ﬁﬂ||mnnl‘ ne he 1Tarrmss
a8 4T Lae GoCcument Or oy 2
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following
specifications, standards, and handbooks form a part of this document to the
extent specified herein. Unless otherwise specified, the issues of these
documents are those listed in the issue of the Department of Defense Index of
Specifications and Standards (DODISS) and supplement thereto, cited in the
solicitation (see 6.2).

SPECIFICATION
MILITARY

MIL-P-43432 ~ Packaging of Leather

STANDARDS
FEDERAL
FED-STD-191 - Textile Test Methods
FED-STD-311 - Leather, Methods of Sampling and Testiag

(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Standardization Documents Order
Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

2.2 HKon-Government publications. The following documents form a part of this
document to the extent specified herein. Unless otherwise specified, the issues
of the documents which are DOD adopted are those listed in the issue of the
DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODISS are the issues of the documents cited in the
solicitation {see 6.2). ‘

AMERICAN ASSOCIATION OF TEXTILE CHEMISTS AND COLORISTS (AATCC)
Chromatic Transference Scale

{(Copies may be obtained from the American Association of Textile Chemists and
Colorists, P,0, Box 12215, Research Triangle Park, NC 22709.)

(Non-Government standards and other publications are normally available from
the organizations that prepare or distribute the documents. These documents
also may be available in or through libraries or other informational services.)
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2.3 Order of precedence. In the eveat of a conflict between the text of this
document and the references cited herein, the text of this document takes
precedence. Nothing in :hxs documenc howeve , supersedes applicable laws and
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3. REQUIREMENTS

3.1 First article. Hhen specified (see 6
[ T

first article imnspection .
18

arcicle xnupccnxon \ur:c u..)), in &8CCo

3.2 Standard samg}e. he leather, when embossed, shall match the standard
sample for fine hair cell pattern and shall be equal to or better than the
standard sample with respect to all characteristics for which the standard
sample is referenced (see 6.4).

3.3 Materisl. The types I and II leather shall be full grain, chrome tanned
cattlehide sides. The type I leather shall be produced from thin, spready hides
selected from native dairy cows. The type 11 leather shall be produced from any
suitable cattlehides, except bull hides.

3.4 Trim (form) énd'agég. The class a leather shall be trimmed to conform
with the definition of a "side" and the class b leather shall be trimmed to .
‘conform with the definition of a "bend” as apecified in FEP~-STD-311. The area
expreased in square feet shall be legibly marked in the butt area on the flesh
side of the leather. SR

B b +Thiokaeswy iThe rhibknoss.- Df'thﬁﬂﬂjpihﬂ.]Iﬂmh‘ﬁmlhlmltilhlhlhnﬁin-'dfuZUH
ounces and a maximum of 1.0 ounces, and the thickness of che type Il leather
shall be a minimum of 3.1 ounces and a maximum of 4.0 ounces when examined as
specified in 4.4.3,

NOTE: 1 ounce = 1/64 inch.

3.6 Color. ‘The color of the type 1 leather shall be black. Unless othervise
specified (see 6. 2), the color of the type I1 leather shall be cream, and shall
be struck through from grain to flesh, The types I and 1Y lesther shall be drum
dyed.

3.6.1 Colorfastness {resistance to rubbing). The leather shall be tested for
tesistance to dry and wet crocking in accordance with 4.4.4., Staining of the
dry cloth shall be not lower than Munsell value 7.0 for the types I and II
leather. Staining of the wet cloth shall be not lower than Munsell value 6.5
for the type 1 1eather end not lower than Munsell value B.0 for the type Il
leathet.

N R PR oagr e e " T P W et e s m e g v
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3.7 Staining. When treatment 4 is specified (see 6. 2), the leather shall be
tested for staining in sccordance with 4.4.4. The stain on the test pad- shall
be not lower than expanded AATCC value +2.

3.8 Finish. The leather shall be soft and pliable. Application of a finish
to the grain surface is prohibited. If necessary, the flesh side of the leather
shall be dry buffed and shaved to obtain a smooth, clean surface and uniform
thickness in all areas of the side or bend. Variations in color on the flesh
side resulting from buffing or shaving are permissible. A fine hair cell
embossed pattern may be applied to the grain surface of the side. Printed
leather shall not be permitted. If embossed, the leather shall match the
standard sample for fine hair cell psttern. Leather previously dyed or finished
in a color not specified and then redyed or refinished to match a specified
color shall not be acceptable.

3.9 Treatment A. When treatment A is specified (see 6.2), the leather shall
be treated with a water resistant compound (see 6.,5). Afcer the water resistant
compound has been applied, the leather shall not be exposed to soaps,
detergente, wetting agents, or surfactants.

3.10 Stitch tearinp stremgth. At least 80 percent of the specimens tested
shall have stitch teariog strengths of not less than 17 pounds for the type 1
leather and 30 pounds” Tor the type I1 leather when tested as specified in 4.4.4.

3.11 Elongation. At least 80 perceat of the apecimens tested sball bave .an. -
elongation of not less rhan 25 percent at a load of 25 pounds when tested as
specified in 4,4,4, Any specimen vhich Fuptures or. pxhxhxtq,grnzu c:pck below
25 pounds shall be orted as a failing specimen,

3.12 Shioksge. The leather shall not shriank before the temperature reaches
98°C + 0.5°C, nor shall the leather shripk when subjected to a temperature of
98°C + 0.5°C for a period of 30 seconds when tested as specified in 4.4.4.

3.13 Stiffness. At least 80 percent of the specimens tested. shall have
waxinum stiffness values of 120 degrees before soaking and 135 degrees after
soaking for the type I leather, and maximum stiffness values of 260 degrees
before sohkiag snd 320 degrees after soaking for thé type II leather, when
tested as specified in 4.4.4.

3.14 Water absorption resistance. When treatment A is specified (see 6.2),
at least 80 percent of the gpecimens tested shall gain not more than 20 percent
of their weight by water absorption when tested as specified in 4.4.4.

3.15 ©0il absorption resistance. When treatment A is specified (see 6.2), the
leather shall show no evidence of oil absorption vhen tested as specified in
4.4.4,
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3.16 Air permeability. When treatment A is specified (see 6.2), 300 cubic
centimeters of air shall pass through the leather in 10 minutes or less when
tested as specified in &4.4.4,

3.17 Chemical requirements. The leather shall conform to the chemical
requirements in table I when tested as specified in 4.4.4.

TABLE 1. Chemical requirements

Characteristics . : Minimum Max imum
Chloroform soluble material, percent 1/ _ - 25.0
Chromic oxide, perceﬁt 1/ 3.0 -

pH value . 3.3 -
Total ash, percent 1/ - 9.0

_l/ Calculated on moisture-free basis.

3.18 workmanshfﬁ. The fxnxshed leather shall conform to the aualxt? of
product established by this speci!icatxon. and the occurrence of defects shall
not exceed the applicable aceeptable quelity levels,

4. QUALITY ASSURANCE PROVISTIONS . N

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the perfermance of
all inspection requirements (examinations and tests) as specified herein.

Except as otherwise specified in the caontract or purchase order, the coolractor
may use his own or any other facilities suitable for the performance of the
inspection requirements specified herein, unless disapproved by the Government.
The Government reserves the right to perform any of the inspections set forth in
this specification where such inspections are deemed necessary io ensure

supplies and services conform to prescribed requirements.

4.1.1 Responsibility for compliance. All items shall meet all requirements
of sections 3 and 5. The inspection set forth in this specification shall

becoine a part of the contractor's overall inspection system or quality. program.
The absence of any inspection requirements in the specification shall not
relieve the contractor of the responsibility of ensuring that all products or
supplies submitted to rhe Government. for acceplange comply with all requirements
of the contract. Sampling inspection, as part of manufacturing operations, is
an acceptable practice to ascertain conformance to requirements, however, this
does not authorize submission of known defective material, either indicated or
actual, nor does it commit the Government to accept defective material.

5
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6.1.2 Certificates of compliance. When certificates of compliance are
submitted, the Government reserves the right to iospect such items Lo derermine
the validity of the certification.

4.2 Classification of inspections. The inspection requirements specified
herein are classified as follows:

a. First article inspection (see 4.3)
b. Quality conformance inspection (see 4.4)

4.3 First article inspection. When a first article is required (see 3.1 and
6.2), it shall be examined for the defects specified in 4.4.2 and 4.4.3.

4.4 Quality conformence inspection. Unless otherwise specified; sampling for
inspection shall be performed in accordance with the referenced documents.

4.4,1 Component and material inspection. In accordance with 4.1, components
and materials shall be 1nspected in accordance with all the requxrements of
444444 RN . | —d it EE Al P

referenced documents unless othervise :ALa.uucu, amended, modified, or quali
in this specification or applicable purchase document.

4.5.2 End item visual examination. The end items shall be examined for the
defects listed below. The lot size shall be expressed in units of sides or
bends, The sampie unit shall be one side or bend. Any sample uuit containing
one or more defects shall be classified as a defective unit. Sampling for this-
examination shall be performed in accordance with FED-STD—BII.

i o T . . J

Examine ' Defect
Trim:
Class a Not sides
Class b Rot bends
Color Not specified c&lor

Color not uniform on grain side _
Color of type I leather does not complétely penetrate
leather from grain side through flesh side

Finish . Not full grain
Flesh side not smooth or contains areas of coarse loose
fiver

Grain gsurface hae application of finish

Embossing other than a fine hair ce11 pattern
Printed design on leather

Does not match standard sample for fine hair cell
pattern .
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Quality of leather Not clean; stain or foreign matter 1/
Hard, boney, loose, spongy leather, hard scar, cut,
hole, brand, scratch, deep fat wrinkle, or grain damage
which causes more than a 12 percent loss in total area
of 8 side or more than a 6 percent loss in total area of
a bend 1/

Harking Omitted, illegible, or not in area specified

1/ Light well healed scratches or grub holes, light fat wrinkles, or slight
stains shall not be claspified as defects.

4.4.3 End item dimensional examination.. The end itewms shall be examined for
the defects listed below. The lot size shall be expressed in units of sides.
The sample unit shall be one side. Any cemple unit containing one or more
defects shall be claspified as a defective unit., Sampling for this examination
shall be performed in accordance with FED-STD-311, except that a sample size of
15 and a rejection number of 2 shall be applicable for thickness determinations
on lots consisting of 51 or more sample units.

Examine befect

Area expressed in Less than area marked on the side or bend
terms of square
feet

Thickaess: 1/

Type 1 Less than 2.0 ounces or more than 3.0 ounces
Type 11 Less than 3.1 ounces or more than 429 ounces

1/ Thickness shall be determined in accordsnce with Method 1011 of FED-STD-311.
Ho individual thickness measurement shall be less than the minimum or
. greater than the maximum specified.

4.4.4 End item testing. The methods of testing specified in FED-STD-311,
vherever applicable and as listed in table II, shall be followed. Sampling
procedure and location from which the sample unit is to be obtained shall be in
accordance with FED-STD-311, except the area of the unit of product from which
the specimens are taken shall by 12 by 12 inches. All test reports shall
contain the individual values utilized in expressing the final result. The lot
shall be rejected if any one of the following conditions exists: )

a. More than three specimens fail to meet elongation or stitch tearing
_ - strength requirements.
b. More than three specimens fail to meet stiffness requirements.
€. More thapn three specimens fail to meet water absorption requirements.

7
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d. Any of the remaining requirements applicable to the sample unit show
more than one test failure.

e. Any composite esample fails to meet the apec;fxed requirement. ~

TABLE I1. End item tests

Requirement
applicable to
Requirement Test Sample

Cheracteristic paragraph method unit Composite
Material identification 3.3 1/ - -
Tannage 3.3 1/ - -
Colorfastness ' 3.6.1 3031  { -
Staining ' 3.7 - 3021 X -
{(treatment A) .
Stiteh tearing strength 3.10 2151 X -
Elongation 3.11 2021 X -
Shrinkage temperature 3.12 7011 X -
Stiffness 3-13 4-5-1 . x -
Water absorption 3.14 4.5.2 X - -
reasistance (treatment A)
0il absorption 3.15 4.5.3 X -
resistance (treatment A)
Air permeability 3.16 ' 5452 2/ ' X -
(treatment A)
Chloroform soluble msaterial 3.17 6341 - X
Chromic oxide 3.17 6515 - X
pl value 3.17 6621 - X
Total ash 3.17 6421 - X

1/ A certificate of compliance shall be submitted and will be acceptable for
the stated requirement.
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2/ Refers to test method in FED-5TD-191. The leather gpecimen shall be mounted

"~ with grain side toward the inner eylinder so the air will pass through the
specimen from grain side to flesh side. Test one specimen from each 12 by
12 inch teat area.

4.4.5 Packaging inspection. The sampling and inspection of the preservation,
packaging, palletization, and marking shall be in accordance with the
requirements of MIL-P-43432,

4.5 Methods of inspection.

4.5.1 Measure of.s:iffness.

4.5.1.1 Stiffneas hefor ki The lpathpr ghall he toatad far ariffnona

Hdedsd SLALlLAiTIESS beror ==t STRTIAra ThSaa Ve SwsbShis AWae Cwsamasmuww

in accordance with Method 6212 f D-STD-311, except that the specimens shall
be preflexed as follows:

s s mn dAm e ' S

en knob (G). Using knob (H) Iowly rotate the top dial {(K) in a
< speci

5
co tio pecimen clamp indicator (I) shows that the
specimen has been twisted 90 degrees. Use a uniform rate of rotation that will

take 4 to 5 seconds to twist the specimen through 90 degrees.

.
A" P W, T
AWALDL UiiTLLIUM ull‘-].]. LUT

b. Reverse rotation to the clockwise direction and continue rotating
slowly until the specimen clamp indicator {I) hae passed the original reference
line indicated on the lower dial (J) by .approximately 45 degrees. Again reverse
the direction of rotation and slowly realign the specimen clamp indicator (I)
with the original reference linme indicated on the lower .dial (J).. - -

c. Lock top dial (K) by turning knob (G) until tight, then renet dxal (K)
to read 270 degrees.

d. Repeat the flexing operation by following steps a, b, and ¢. When the
second flexing cycle is completed, loosen knodb (G), turn upper dial (K) slowly
(& to 5 seconds for 90 degreea rotation) in a counterclockwise direction using
knob (H), until the specimen clamp indicator (I) shows 90 degrees twist. Read
the angle of torsion from the upper dial (K) and record the value to the nearest
5 degrees. The angle of torsion of each specimen shall be reported to the
nearest 5 degrees.

4.5.1.2 Stiffness after soaking. 1If the stiffness requirements specified for
before soaking are not met, then do not test for stiffness after soaking. Any
individual specimen exceeding the maximum stiffness values apecified for before

soaking shall not be tested for stiffness after scaking. The specimens shall be

immersed in 1,000 mL of distilled water at 140°F + 59F for 20 hours * 2 hours.
Complete immersion of the apecimenu shall be accomplished by placing a floating
cover on the vessel used for immersion of the specimens. After the required




Downloaded from http://www.everyspec.com

MIL-i-40051%

immersion period, the specimens shall be removed from the water and recondi-
tioned in accordance with stendard atmospheric conditions as specified in Method
4212. The reconditioned specimens shall be placed flesh side down on a rule
graduated in decimal inches and the distance between the bench marks shall be
measured to the nearest 0.05 inch. 1If the distance is 3.4 to 3.6 inches, test
the specimen in accordance with Method 4212 and the exceptions noted in 4.5.1.1.
If the distance is 3.2 inches or less, the specimen shall be reported as a test
failure. If the distance between bench marks is 3.25 to 3.35 inches, the
specimen shall be stretched before testing. To stretch the specimen, place the
specimen on the rule and align one of the bench marks with a division line on
the rule. Hold the specimen against the rule by placing the finger tip of one
hand on the aligned bench mark., With the thumb and index finger of the other
hand, lightly grip the specimen near the aligned bench mark, then slide the
finger and thumb along the specimen to the other bench mark while exerting
pressure on the specimen that is sufficient to obtain the required distance
between the bench marks. If the required distance between the bench marks has
been obtained (3.4 to 3.6 inches), test the specimens in accordance with Method
4212 and the exceptions noted in 4.5.1.1. If the distance between the bench
marks is greater then 3.6 inches discard the specimen and test a néw specimen
selected from the same 12 by 12 inch test sample of leather from which the
discarded specimen was obtained. The new specimen shall be tested for stiffness
before and after soaking. The test results obtained when the discarded specimen
was tested for stiffness before soaking shall not be reported.

L ' cu - .

ulbnded Hater absosption-resistance.—-Oaa -3=iach-dismetar spscimen.shall be
tested from emch 12 by 12 inch test area. -Prior to testing; the ‘specimsn shall
..be .allowed .o resch madstaneimgiibibiium in. mecominmes mbtb. kot bomi§, ik FERe
STD-311. A stainless steel 500 mL, 3-inch diameter, 5-inch long container (see
6.7) with a rubber gasket and cover shall be used to test the specimen. The
weighed specimen shall be placed inside the cover with the flesh side of the
specimen next to the inside of the cover. Place the rubber gasket inside the
cover and against the grain surface of the leather specimen. Add 100 mL of 23°C
distilled water to the container. Secure the cover with specimen and gasket to
the container. Invert- the container so the water is egainst the grain surface
of the specimen. Place the inverted container on s flat surface and sllow it to
remain in the inverted position for 30 minutes. At the end - of 30 minutes place
the container upright, remove the cover, and place it on a flat surface. The
inside of the cover shall face the flat surface. Tilt the cover so the outer
edge of the bottom is reised 1 to 1-1/2 inches from the flat surface, and allow
it to drain for 5 minutes. After 5 minutes immediately remove the specimen from
the cover, hold the specimen by its edge and shake briskly once to remove any
free moisture from the surface of the specimen. Immesdiately weigh the specimen
to the nearest 0.01 g, and calculate the percent water absorption as follows:

P - O R -'“‘":wh“VTWE::'uifwn R T AR
Percent water absorption = ____ ' ___ x 100
H1

Al

10
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Hhere:
W) = Original weight of conditioned specimen
Wg = Weight of specimen after being subjected to water

4,5.3 0il absorption resistance. One & by 4 inch test specimen shall be
tested from each 12 by 12 inch test area. Place the specimen on a horizontal
flat surface flesh side up. With a dropping bottle pipette, carefully place (do
not drop) three small (approximately 3/16 inch diameter or 0.05 ml volume per
drop) of Nujol mineral cil on the flesh surface of the specimen. Each :drop
shall be in a different location. After 5 minutes immediately observe the drops
from an angle of approximately 45° for evidence of penetration of the oil into
the leather at the cil-leather interface or wicking of the 0il into the -leather
at the edges of the drops. The mineral oil shall have a saybolt viscosity of
360/390 at 100°F specxfxc gravity of 0.880/0.900 at 60°F (see 6 7).

5 PACKAGIHG :

5.1 Preservation, packing, palletization and marknng.. The preservation,:_m .

packing, palletization and marking for each level of protection shall be in
accardance with.the applicable. uwmmm.hﬁm_,(.u& falls N

6. Nms 3 1y wr e g - 30y rerparrfraegeeg | -, A R M | FIRLI LY R B

(This section contains information of a gencral or explanatory nature that nay

veesboen ued gl iy o bawty: Lil.urmtummyu.ﬂ.:: TR HEHEE mwur:1lqurmumq:t'{:::a il u.m{l n“ utnltnftiatnatz sty
6.1 Intanded use, Type I leather is xntendad for use in the tabricatxon of

light duty gloves. The type II leather is intended for use in the fabrication

of heavy duty gloves.

e e

a, Title, number, and date of this specification.

b. Type and class (see 1.2).

c¢. Treatment, when water resistant is require

d. Issue of DODISS to be cited in the solicitation, and if required,
the specific issue of individual documents referenced (see 2.1.1
and 2.2).

e. When a first article is required (see 3.1, 4.3, and 6.3).

f. Color, when cream is not required for type 11 {see 3.6).

e i 1 LBV LS,.OF , DERSATVNALIARADL, DAEKIRE LB T kDt gt o e
h. When palletization is required (see 5.1).

see 1.2).

11l
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6.3 first artizle. Wher a first article is reoguired, it shall Dbe inspected
and approved under the sppropriate provisions of FAR 52.209. The first article
should be & preproduction sample. The contracting officer should specify the
appropriate type of first article and the number of units to be furpnished. The
contracting officer should also include specific instructions in acquisition
documents regarding arrangements for selection, inspection, and approval of the

first article.

6.4 Sample. For access to samples, address the contracting activity issuing
the invitation for bids or request for proposal.

6.5 Treatment A. Treatment A should not be specified for leather intended to
have s top finish. Adhesion of top finish to treatment A leather is poor. .
Silicone compounds have been found to be capablie of imparting the required watler

resistant properties to treatment A leather.

6.6 Conteiner. The type I, 500 mL stainless steel container used with the
Atlas launder—ometer is suitable for testing the leather for water absorption.
The container can be purchased from the Atlas Electric Devices Co., 4114 N.
Rayenswood Avenue, Chicago, IL 60613, or the Standard Mill Supply Co., 31 Esten
Avenue, Pawtucket, RI 02860. The manufacturer's part No. is .11-2432, :

6.7 Mineral gil. .Nujal is.a.mineral sil.available in most.drug stores and
has been found to be suxtahle for use in testing the leether for oil absorptxon
resistance. Nu;ol is the trademark ot Plough. Inc.

6.8 Subject term (kcy word) lxst:ng.
PPN LT TY TRSY S0 I oo 1 l: wldadag2zag: ITTLE LIS (I TR S PP LU IS BT Y | RPPRS SU TR 10 L8 3 [ TN Po [ 1Y PR S Y T L TS
Chrame tan
Full grain
Handwear *
Hides

6.9 Changes from previous issue.  Marginal notations are not used ir this
revision to identify changes with respect to the previous issue due to -the
extensiveness of the changes.

12
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Custodians: Preparing Activity:
Army = GL Army - GL
Navy - NU
Air Force - 99 (Project 8330-0190)
Review activities:

Army - MD
DLA - CT

User activity:

Navy - MC

LR LT e A L
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