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M L- T-45301D
22 June 1987

Super sedi ng
M L- T-45301C
26 August 1982

M LI TARY SPECI FI CATI ON
TREAD ELASTOMER: SOLI D TI RE,
FOR TRACK LAYI NG VEH CLES

This specification is approved for use by the US Arny Tank-Autonotive
Command, Department of the Arny, and is available for use by all
Departnents-and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers 6 classes of unvul canized tread
el astomer used in the rebuilding of roadwheels and track support rollers for
track laying vehicles.

1.2 Cassification. Tread elastonmer shall be classified as foll ows:

Cass 1 Piece (cut to length).

Cass 2 Roll (cut to length).

Cass 3 Sheet .

Cass 4 Unm xed sheets (two part batch).

Cass 5 Strip form(for cold feed extruder and
i njection nolding).

Cass 6 Bl ack naster batch with separate unm xed
chemcals (for mll mxing).

Goup A Physi cal properties - Standard tensile.

Goup B Physical properties - Hgh tensile.

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to: US
Army Tank-Automotive Command, ATTN: AMSTA-GDS, Warren, MI to8397-5000 by using
tha oalfoadReannnad v d .14'.....--.\.. .........................

the self-addressed Standardization Document Improvement Proposal (DD Form 1426)
appearing at the end of this document, or by letter.

AVSC N A FSC 2640
DI STRI BUTI ON STATEMENT A, Approved for public release; distribution is unlimted.
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2. APPLI CABLE DOCUMENTS

2.1 Governnent docunents.

2.1.1 Specifications and standards. Unless otherw se specified, the
fol l owing specifications and standards of the issue listed in that issue of the
Departnent if Defense Index of Specifications and Standards (DoDI SS) specified in
the solicitation, forma part of this specification to the extent specified
her ei n.

SPECI FI CATI ONS
FEDERAL
L-P-512 - Plastic Sheet (Sheeting), Polyethylene.
STANDARDS
M LI TARY
M L- STD- 105 -~ Sanpling Procedures and Tables for
| nspection by Attributes.
M L- STD- 177 - Rubber Products, Terms for Visible Defects
of |
M L- STD- 45662 - Calibration System Requirenents.

(Copi es of specifications, standards, handbooks, draw ngs, and
publications required by manufacturers in connection with specific
acqui sition functions shoul d be obtained fromthe contracting activity, or as
directed by the contracting officer.)

2.2 Qther publications. The follow ng document(s) forma part of this
specification to the extent specified herein. The issues of the documents
whi ch are indicated as DoD adopted shall be the issue listed in the current
DoDI SS and the suppl enent thereto, if applicable.

AVERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM D297 - Rubber Products - Chemcal Analysis.

ASTM D412 - Rubber Properties in Tension.

ASTM D518 - Rubber Deterioration - Surface Cracking.

ASTM D573 - Rubber Deterioration in an Air Oven.

ASTM D792 - Specific Gavity and Density of Plastics
by Displacenent.

ASTM D1149 - Rubber Deterioration - Surface Qzone
Cracking in a Chanber (Flat Specimen).

ASTM D1415 ~ Rubber Property, International Hardness.

ASTM D1566 - Standard Definitions of Terms Relating to
Rubber .

ASTM D1646 - Rubber - Viscosity and Vul cani zation

Characteristics (Money Visconeter).
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ASTM D2137 - Rubber and Rubber-Coated Fabrics -
Brittleness Tenperature by I|npact, Test
Met hods for.

ASTM D2240 - Rubber Property - Durometer Hardness.

ASTM D2702 - Rubber Chemicals - Determnation of
Infrared Absorption Characteristics.

ASTM D3182 - Rubber Materials, Equipment and Procedures

for Mxing Standard Conpounds and Preparing
Standard Vul canized Sheets.

ASTM D3183 - Rubber - Preparation of Pieces for Test
from Qher than Standard Vul cani zed Sheets.

(Application for copies should be addressed to the Anerican Society for
Testing Materials, 1916 Race Street, Philadel phia, PA 19103.)

(I ndustry association specifications and standards are generally
avail able for reference fromlibraries. They are also distributed anong

techni cal groups and Federal agencies).

2.3 Order_of precedence. In the event of a conflict between the text of
this specification and the references cited herein, the text of this
specification shall take precedence.

3. REQUI REMENTS

3.1 First article. Unless otherwi se specified, the contractor shal
furnish tread el astoner which shall be subjected to first article inspection
(see 4.4 and 6.4). The first article sanple shall” consist of the follow ng
mat eri al

(a) Cass 1: 10 preformed pieces
(b) dass 2: 3 rolls.
(c) Classes 3, 4, 5 and 6: 360 pounds (lb) [164 kil ograms
kg)] .
(d) /ﬁlg)glasses: Five (5) platen press sheets (see 4.6.1). If

several die sizes of class 1 and class 2 tread el astoner are
ordered, unless otherw se specified (see 6.2), die size for
tire size 26 x 6 and die size for tire size 24 x 2 1/8 shal

be furnished

First article inspection sanples, properly marked with identifying
information shall be representative of the elastomer to be furnished to the
Covernnent. Al subsequent tread elastoner delivered to the Government shal
conformto these samples in all their pertinent physical and performance
attibutes

3.2 Materials.

3.2.1 Tread el astoner. The chem cal conpounding of tread el astoner
shall be such that all classes and sizes of both groups are black. \en
Goup B elastomer is furnished in the P-12 material, its conpound fornulation
shall be in accordance with table | (see 4.1.2).
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3.2.2 Tie gum Tie gum when specified (see 6.2), shall be el astoner.
Tie gumshall not include any reclaimed rubber (see 4.1.3).

3.2.3 Backing. Backing shall conformto L-P-512 and nmay be either flat

or enmbossed (see 4.1.3).

3.2.4 Processability. The unvul canized tread elastoner furnished under
this specification shall be capable of being processed in existing rebuilding

utilizing the nmethods and related materials

equi pment, wi thout nodification,

of the facility performng the vul canization
| aborat ory ASTM 3182 speci nens shal

of 280 degrees Fahrenheit (“F)

Vul cani zation tinme for

not exceed 90 minutes at a tenperature

[ 137 degrees Celsius (“C)]. Processing
instructions and reconmended curing tine and tenperature shall be furnished
for class 3, 4, 5 and 6 tread el astomer (see 4.1.3).

3.2.5 Recycled, virgin, and reclainmed materials. There are not

requi rements for the exclusive use of virgin nmaterials; however, al

materials shall be new and unused.

The use of recycled or reclained

(recovered) materials is acceptable provided that all other requirements of
this specification are net and that the suppliers’ enployees are not exposed
to undue hazards fromthe recovered materials (see 6.7.1).

TABLE |.  Conpound fornul ation
Goup B, P 12 material.
Material s Rel ative weight Chemi cal conposition
SBR 1500 70.000 Polymer
Cis-4 1203 or CB 220 1/ 30.000 Polymer
Zinc oxide 3.00
Stearic acid 2.00
N220 carbon black 62.00
Flexzone 7-L 1/ 3.00 (N=1, 3-Dimethybutyl=N'-
phenyl-p-phenylenediamine)
Sunolite 100 1/ 1.50 (Blend of Waxy Hydrocarbons)
Agerite Resin D 1/ 2.00 (Polymerized 2, 2,4~trimethyl-
1, 2-dihydroquinoline)
Sundex 790 1/ 2.00 011
Nobs special 1/ 1.20 [N-oxydiethylene~2~
benzothiazole—-sulfenamide
(2-morpholinothio)
benzothiazole]
Santogard PVI 1/ 0.20 [N=(cyclohexylthio)
phthalimide]
Sulfur 1.60
178.50

Total Formula Weight

1/ Substitution may be nade
manuf act ur ers.

wi th chem cal

4

equi val ents from ot her
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3.3 Construction.

3.3.1 Cass 1 and class 2. Unless otherw se specified (see 6.2), class
1 and class 2 tread el astomer shall be supplied with a 0.003 inch (in) [0.076
mllimeter (nm)] mninum|layer of plastic sheet backing (see 3.3.3) on the
tread surface with the greatest dinension. Wen tie gumis specified (see
6.2), the tread elastoner shall be an assenbly consisting of a layer of tread
conpound (see 3.3.1), a 0.031 in (.787 nm mninum|ayer of tie gumon the
tread surface with the greatest dinension (see 3.3.2), and a 0.003 in (0.076
m) mninum layer of a plastic sheet backing on the tie gum (see 3.3.3). The
bonding of these materials shall be such that they will not separate during
shipping, normal” handling, and processing, including vulcanizing of the tread
and tie gum if applicable, to the wheels. The bond between the tie gum and
tread el astoner nmust be not |ess than 5 pounds per inch [875.6 newtons per
meter (Nm] of width. Renpval or separation of the plastic backing shal
not result in separation of the tie gumfrom the tread (see 4.1.4).

3.3.2 Cass 3, class 4, class 5 and class 6. Unless otherw se specified
(see 6.2), classes 3, 4, 5, and 6 tread elastonmer shall be furnished with an
anti-stick material either applied to the elastomer or inserted ’'between the
el astomer sheets, This anti-stick material, a coating intended to be bl ended
into the tread el astomer when mlled and extruded, shall not produce any
del eterious changes in the physical properties or performance of the cured
tread elastoner. Tread el astomer shall be capable of being mlled and
“extruded to the required die sizes and cured to nmeet the requirements of this
specification (see 4.1.4).

3.3.2.1 Class 4. Oass 4, tread elastoner shall be furnished in tw
unm xed sheets (sheet 1 and sheet 2) with the reactive agents separated. The
two sheets shall be sized so that equal |engths of sheet, when properly
m xed, extruded and cured, shall provide a tread elastomer that neets all of
the requirenments of this specification. Adequate marking shall be provided.
to alert processing personnel as to proper ratios and identity.
Identification and instructions shall include directions for mxing equa
| engt hs of sheet 1 and sheet 2. The contractor’s reconmended tenperature,
curing tine and processing instruction shall be included (see 4.1.4).

3.3.2.2 Cass 6. Cass 6 tread elastoner shall be furnished as
mast er bat ch blocks or presized sheets of elastomer with the curing agents and
chenmical additives packaged in preneasured quantities. The nasterbatch
el astoner, when processed to the contractor’s reconmended procedure and with
the ingredients supplied, shall provide a tread el astoner that neets all of
the requirements of this specification (see 4.1.4).

3.4 d asses and si zes.

3.4.1 Cass 1. Unless otherwise specified (see 6.2), the class 1, die
size and length shall be as specified in table 11. Unl ess otherw se
specified (see 6.2), class 1 tread el astoner shall be cut as shown in figure

1 (see 4.1.5).
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3.4.2 Class 2. Unless otherw se specified (see 6.2), the class 2, die
size and length shall be as specified in table 11 (see 4.1.5).

3.4.3 dass 3. Unless otherw se specified (see 6.2), class 3 tread
el astomer s furnished in sheet form 16 * 2 inches (406 + 50 nm
wide,, 3/8+ 1/8 inch (9.5 +3 m) thick and 60 + 12 inches (1525 #+ 305 mm)
in length (See 4.1.5).

3.4.4 dass 4. Cass 4 tread elastoner shall be furnished in sheet form
as two sheets (sheet one and sheet two) whose relative cross sectional areas
shall be regulated by the manufacturer so that equal Iengths may be m xed and
successfully processed. Sheets shall be 18 inches (457 nm) wde, 1/2 inch
(13 nm thick and 72 inches (1830 mm in length (see 4.1.5).

3.4.5 Class 5. Cass 5 tread elastomer shall be furnished in strip
form -7/16 + 1732 inch (11.1 + .8 ) thick by 2 3/4 + 1/8 inch (70 + 3 M)
wi de suitable for use in a cold feed extruder and injection nolding (see
4.1.5).

3.4.6 Class 6. Cass 6 masterbatch tread el astoner shall be furnished
in prewei ghed or presized bl ocks or sheets of elastomer with the curing
agents and chem cal additives packaged in preneasured quantities sufficient
for mxing on a 42 inch (1.07 nm) elastomer mll at one tine (see 4.1.5).

TABLE Il. Jasses and sizes. 2/

Die size 1/ |Class Group Minimum length Applicable

) in. [meters (m)] tire size
50=-50~16 2 A 600 (15.24) 9x 6
30-30-16 2 A 600 (15.24) 10 x 3
50~50-16 1 A 70 ( 1.78) 10 x 5
36-36-16 1 A 70 ( 1.78) 11 x 3
36-36-28 1 A 70 ( 1.78) 12 x 3
42-42-32 2 A 600 (15.24) 12 x 4-1/8
26=-26-26 2 A 600 (15.24) 13-7/16 x 1-11/16
40-40-24 1 A 86 ( 2.18) 13-1/2 x 3-1/2
40-40-24 1 A 86 ( 2.18) 13-1/2 x 3-3/4
16-26-48 1 A 58 ( 1.47) 18 x 2-1/2 (x 3-3/4)
62~62-48 1 A 65 ( 1.65) 20 x 6 x 16
65-65-60 1 A 70 ( 1.78) 20-1/2 % 6-1/4
26=-26~-28 1 A 70 ( 1.78) 22 x 1-11/16 (was 22 x 2)
22=22=24 1 B 70 ( 1.78) 22 x 1-3/4
62-62-52 1 A 70 ( 1.78) 22 x 6~1/4
32-32-22 1 A 70 ( 1.78) 23 x 1-1/4
36-36-30 1 B 79 ( 2.01) 24 x 2.12 (wide) (AL)
34-34-30 1 B 79 ( 2.01) 24 x 2-1/8
36-36-30 1 B 79 ( 2.01) 24 x 2.38 (steel)
47=47-42 1 A 79 ( 2.01) 24 x 3=3/4 (was 24 x 5)
42-42-48 1 A 81 ( 2,06) 25-1/2 x 4-1/2
60-64~48 1 A 81 ( 2.06) 25 x 5,59

6
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TABLE Il. CQlasses and sizes 2/ - Continued

Die size 1/ [Class Group | Minimum length Applicable
in., [meters (m)] tire size

45-45-42 1 A 84 ( 2,13) 26 x 4-1/2
56—64-44 1 A 84 ( 2.13) 26 x 5-3/4
64-64—46 1 A 84 ( 2.13) 26 x 6
36-36-28 1 A 91 ( 2.31) 28 x 2-3/4
42-42-48 1 A 93 ( 2.36) 28 x 4-1/2
42-42-36 1 A 110 ( 2.79) 32-1/4 x 3-1/2

The die size signifies the cromm wdth, In inches and elghths, base
wi dth, in inches and eighths, and thickness in thirty seconds of an
inch. For exanple: 45-45-42 indicates 4-5/8 inch crown, 4-5/8 inch
base width, and 42/32 inch (1 10/32 inch) thickness. Tolerance on
width shall be mnus 0, plus 1/8 inch; and on thickness shall be
mnus 0, plus 2/32 inch.

2/ See 6.3 for corresponding Arny drawi ng numbers for wheels.
3.5 Perfornance.
3.5.1 Physical properties. The physical properties of the tread

el astoner and the tie gumshall be as specified in table Ill for all groups.
Curing characteristics shall be as specified in table IV (see 4.7.1). 1/

1/ Note: Special physical properties are specified for group B
el astomer when furnished in the P-12 naterial.

3.5.2 Adhesion. The tread elastomer shall be such that, when vul cani zed
onto the metal wheel with the user’s approved bonding agent and processes,
t he adhesion of the tire shall be conplete. There shall be no areas of
deficient adhesion. The load required to separate the tread from a base band
or wheel, per inch of width on any line of separation around the
circunference shall be not less than the follow ng when the different
materials are used (see 4.7.2):

Goup A - 100 Ib (220 kg)
Goup B - 130 I'b (286 kg), 150 Ib (330 kg) average
Goup B, P-12 material - 130 I'b (286 kg)

3.5.3 Resistance to bl owout. \Wen assenbl ed per 4.6.2, the roadwheel
(tire) shall wthstand six hours continuous running at 30 mles per hour
(nph) [48 kiloneters per hour (km'h)] on a rotating steel wheel drum w thout
evi dence of cracking, chunking, blowout, separation, blistering,
contam nation, porosity, delamnation or |ack of adhesion. Any undercutting
shall be not in excess of 0.25 inch (6.35 nm deep (see ML-STD177) (see
4.7.3).
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3.5.4 Resistance to separation. \Wen assenbled per 4.6.2, the roadwheel
(tire) shall wthstand 48 hours continuous running at 10 nph (16 km'h) on a

rotating steel wheel drum without evidence of cracking, chunking, blowout,
separation, blistering, contamnation, porosity, delamnation or |ack of
adhesion.  Any undercutting shall be not in excess of 0.25 inch (6.35 nm

deep (see ML-STD-177) (see 4.7.4).

3.5.5 Storage life (see 4.7.5 and 6.2).

3.5.5.1 Casses 1, 2, 3 and 5. Tread el astomer shall be capable of
being stored for a mnimum period of 6 nonths after date of nanufacture
wi t hout any evidence of pre-curing, provided storage has conplied with al

the follow ng conditions (see 4.7.5.1):

a. The materials have been protected from physica

the storage period.

damage during

h. The ambient air tenperature during storage has been within the
range of 40°F (4°C) to 90°F (32°C).
c. The average anbient air tenperature during storage has not

exceeded 70°F (21°C).

TABLE 111. Mechanical and physical properties
Tie gum and tread elastomer
Properties requirements, all classes
Group A Group B Group B,
P-12
material
Before aging
Hardness (Durometer, Shore A, or IRHD) 73+ 5 72 + 7 73+ 5
Tensile strength min. pounds per square | 2100 3000 2700
inch (psi) [kiloPascals (kPa)] (14480) (20685) (18620)
Elongation, percent 200 min. 400 min. 350 min.
Modulus, 200 percent min. psi (kPa) 1600 | mmmemm ] e
(11030)
Modulus, 300 percent min. psi (kPa) = | ==—===== | =—ece-- 2000
(13790)
Modulus, 400 percent min. psi (kPa) = | ======= 2000 —
(13790)
Specific gravity 1,190 max. 1,20 mx, 1,170 max.
Ozone resistance 7 day 7 day 7 day
duration duration | duration
Low temperature flexibility -40°C -40°C -40°C
(=40°F) (=40°F) (—40°F)
After aging
Tensile strength min. psi (kPa) = = | ===wwew | cccocee- 2500
(17240)
Tensile strength change (percent) + 25 + 25 | mme——— —_—
Elongation change (percent) ¥ 35 F35 | m—mmm—e——
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TABLE V. Curing characteristics

This table covers the curing characteristics of classes 1, 2, 3 and 5
elastomers and tie gum, and classes 4 and 6 after mixing, using the
shearing disk viscometer (ASTM D1646), small rotor, 250°F (121°C), for
measuring the Mooney viscosity of the applicable elastomers and tie
gums, 1/

Curing characteristics

Tread elastomer and tie gum
Before aging After aging 7 days (
158°F (70°C)

Initial reading, max. Mooney units 60 100
4 minute reading, max. Mooney units 40 60
Minutes to 5 point rise, maximum 65 65
Minutes to 5 point rise, minimum 35 19 ]

1/ To deternmine the uniformty of heavy extruded stocks 1 inch (25.4
m and above in thickness, Money test specinmens wll be
prepared, 1/4 inch (6.4 mm in thickness and 1 3/4 inches (44.5
m) in dianeter, fromthe surface and inner center of the stock.
The difference between the Money results shall be not nore than
10 mnutes to the five point rise. Tie gumcan be stripped from
tread elastomer cut from overhanging edges and. plied together to
prepare Money test specimens 1/4 inch (6.4 nm in thickness and
1 3/4 inches (44.5 mm) in dianeter

3.5.5.2 Casses 4 and 6. Tread elastomer shall evidence no pre-curing
for two years after the date of manufacture when the unm xed sheets or
materials are stored in separate containers, protected by suitable materia
applied by the manufacturer and under nornal inside storage conditions (see
4.7.5.2)

3.5.6 Money visconmeter sanples for accelerated aging for classes 1, 2,
3 and 5 tread elastoner. The unvul cani zed tread elastoner shall wthstand
oven aging at 158 + 3°F (70 + 2°C) for 166 + 2 hours and meet the after aging
Mooney requirenments specified in table IV. ~ During the oven aging cycle, the
test pieces shall be conpletely inclosed in cellophane and suspended in the
oven (see 4.7.1 and 4.7.6).

3.5.7 Accelerated aging for classes 4 and 6 tread el astomer. Separate
sanpl es of unmxed classes 4 and 6 tread elastoner shall be subjected to and
withstand oven aging for 166 + 2 hours at 158 + 3°F (70 + 2°C). The sanples
shaIB then be m xed and subjected to the tests specified (see 4.7.1 and
4.7.7

3.5.8 Qzone resistance. The elastomer materials used in the solid tires
shal | evidence no cracks when inspected at 7-power magnification, after
exposure for 7 days in an ozone test chanber (see 4.7.1 and 4.7.8).
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3.5.9 Low tenmperature flexibility. At a tenperature of =40°F (-40°C)
the specinen shall withstand the requirements of ASTM D2137, method A,
wi t hout evidence of cracks, fissures, or holes visible to the naked eye (see
4.7.9)

3.5.10 Infrared absorption spectra. An infrared absorption spectra
shall be prepared and submtted to the acquisitioning activity during first
article subm ssion and each control test. Changes in absorption of nore than
5 percent in wavel ength position and 25 percent in percent transm ssion (see
ASTM 2702) at any specific wavel ength shall require re-verification of the
physical properties or performance testing to determne if any degradation in
composition has occurred. The lack of change in spectra does not negate the
requi rement for control testing (see 4.7.10).

3.5.11 Measuring curing characteristics with the oscillating disk cure
meter. A curing. characteristics curve shall be obtained as specified in
4.7.11 The curve shall be within the follow ng tolerances when conpared to
the charts representing the approved first article test elastomer conpound.
Parameter definitions shall be according to ASTM D2084 (see 4.7.11):

M ni mum t or que (M.L): + 2 pound inch (Ib-in) [.23 newton-meter (N m]
Maxi mum t or que (MHR): +41b-in (.45 (Nm

Time to 60 percent of MR' T(60) + 0.4 mnutes

Tine to reach 5 I b-in (.57 N n above mninumtorque: #+ 0.4 mnutes

3.6 Wrkmanshi p. Wrkmanship shall be such as to produce tread
el astomer which will be free of foreign materials, cracks, blisters, or
folds. Mxing of compound formulation shall be conplete and of the best
conmercial practice to adequately disperse all ingredients of the formla
(see 4.8).

4. QUALI TY ASSURANCE PROVI SI ONS

4.1 Responsibility-for inspection. Unless otherw se specified in the
contract or purchase order (see 6.2), the contractor is responsible for
performance of all inspection requirements as specified herein. Except as
otherwi se specified in the contract or purchase order, the contractor may use
his own or any other facilities suitable for the perfornmance of the
i nspection requirenments specified herein, unless disapproved by the
Governnent.  The Governnent reserves the right to performor wtness any of
the inspections set forth in the specification where such inspections are
deemed necessary to assure supplies and services conformto prescribed
requi rements

4.1.1 Inspection equipnment. Unless otherw se specified in the contract
(see 6.2), the supplier is responsible for the provision and maintenance of
all inspection equi pment necessary to assure that supplies and services
conform to contract requirements. Inspection equipment nust be capable of
repetitive nmeasurements to an accuracy of 10 percent of the measurenent

tolerance. Calibration of inspection equipment shall be in accordance with
M L- STD- 45662

10



Downloaded from http://www.everyspec.com

M L-T-45301D

4.1.2 Tread el astonmer. Conformance of conpound color shall be
determined by visual examnation. To confirmthat conpound fornulation for
Goup B, P-12 material conforns to table I, tests shall be perforned
according to the nmethods of ASTM D297 (see 3.2.1).

4.1.3 Materials. To determne confornmance to 3.2.2 through 3.2.4 and
4.7.5. inspection and material certification records shall be naintained by
the contractor. Records shall be subject to review by the Governnent and
shal | include date, part, or characteristic identification, inspection
results, and disposition of lot (accepted or rejected). Corrective action
taken on noted defects shall be subject to approval by the Government,

4.1.4 Construction. Conformance to 3.3.1 thru 3.3.4 shall be deternined
by exam nation in accordance with 4.5, 2.

4.1.5 dasses and sizes. Conformance to 3.4.1 thru 3.4.6 shall be
determ ned by exam nation in accordance with 4.5.2.

4.2 Cassification of inspection:

a. First article inspection (see 4.4).

b. Quality conformance inspections (see 4.5).
1. Examnation (see 4.5.2).
2. Acceptance tests (see 4.5.3.1).
3. Control tests (see 4.5.3.2).

4.3 Inspection conditions. Unless otherw se specified (see 6.2), al
I nspections shall be conducted under the follow ng conditions:

a. Ar tenperature

7 °F (23° # 10°C)
b. Relative humdity 5

2

[

+1
+ 30 percent
5 (+2.0, -4.5) inches of nercury (Hg)
6 + 7 kilopascals (kpa) Hg]
- 15

3
. 0
c. Barometric pressure 8.
9

4.4 First article inspection. Unless otherw se specified (see 6.2), the
Government shall select tread elastomers in the quantities specified in 3.1,
whi ch shall have been produced under the production contract (see 6.4), for
first article inspection. A certified test report show ng actual results of
the tests specified in table V for first article (contractor) shall be
submitted by the contractor. Those first article tests identified by table V
as first article (CGovernment), shall be conducted by the Governnent at a
pl ace designated by the Government. The contractor nmay, upon request,
witness the tests conducted by the Government. The manufacturers reconmended
processing instructions, curing time and tenperature, shall be submtted at
the tine of first article inspection. First article sanples shall be
exam ned as specified in 4.5.2 and tested as specified in table V.  Approva
of the first article sanmple by the Governnment shall not relieve the
contractor of his obligation to supply tread elastoner that is fully
representative of that inspected as a first article sanple. Any changes or
deviation of the production units fromthe first article sanple shall be
subject to the approval of the contracting officer.

11
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4.4.1 First article inspection failure. Failure of any first article
sanple to pass specified exam nations or tests shall be cause for refusal to
grant first article approval until corrective action by the contractor has
been approved by the Governnent.

4.5 Quality conformance inspection.

4.5.1 Sanpling.

4.5.1.1 Lot formation. Unless otherw se specified (see 6.2), a lot
shal | consist of not nore than 300 pieces, 300 rolls, or 5000 pounds (2270
kg) froman identifiable production period, from one manufacturer, submtted
at one tine for acceptance. Lot size for class 1 shall be given in pieces,
for class 2 shall be givenin rolls, for classes 3, 4, 5 and 6 shall be given
i n pounds.

4.5.1.2 Sanpling for exam nation. Sanples for exam nation shall be
selected in accordance with inspection level Il of ML-STD 105

4.5.2 CQuality confornance exam nation.

4.5.2.1 Acceptable quality level. Each sanple, selected in accordance
with 4.5.1.2, shall be examned for conformance to the follow ng acceptable
quality levels (AQs), on the basis of percent defective:

Classification AQL
Major ~ 1.0
Minor 2.5

4,5.2.2 Cassification of defects. For exam nation purposes, defects
shall be classified as shown in table VI.

TABLE VI. Cassification-of defects.

. Method of
Categories Defects inspection
. Critical NONE
Major AQL 1.07% Defective
101 Tie gum not as specified (see 3.2.2). Visual
102 Backing, clagses 1 and 2, not as Visual
specified (see 3.2.3).
103 Anti~-stick material, classes 3, 4, 5 Visual
and 6, not as specified (see 3.3.2).
104 Dimensional nonconformance (see 3.4). Scale
Minor AQL 2.5% Defective
201 Poor workmanship (see 3.6). Visual
202 Packaging not as specified (see 5.1). Visual
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4,5.3 Quality conformance tests.

4.5.3.1 Acceptance tests. Fromeach | ot which has passed the visual and
di mensi onal characteristics specified in table VI, a representative sanple
shall be selected in accordance with inspection level S-2 of ML-STD 105, and
shall be subjected to the tests specified in table V.

4.5.3.2 Control tests.

4.5.3.2.1 Sanpling for control tests. Sanples for control testing shall
be selected at the rate of one sanmple per nonth. The first test sanple shall
be taken at or near the start of production. A sanple of classes 1, 2, 3 and
5 tread elastoner shall consist of four (4) Ibs (1.8 kg) of uncured
el astomer. A sanple of class 4 tread el astomer shall consist of equa
| engths of unm xed sheets to total of at least 4 Ibs (1.8 kg) when m xed and
processed by the manufacturer. A sanple of class 6 tread el astoner shal
consist of at least 4 Ibs (1.8 kg) after mxing and processing by the
manuf act ur er

4,5.3.2.2 Applicable tests. The control test sanples shall be
identified as to production period and subjected to the tests specified in
table V.

4.5.4 Failure. Failure of any tread elastoner to pass any of the
specified inspections shall be cause for the Governnent to refuse acceptance
of the production quantity represented, until action taken by the contractor
to correct defects and prevent recurrence has been approved by the
Government .

4.6 Test procedures.

4.6.1 Preparation of sheet specinmens. Platen press sheets, 0.080 +
0.010 inch (2.08 + 0.25 mm) in thickness and 6 x 6 inches (150 x 150 nm
square, with a cure of 90 mnutes at a tenperature of 280°F (138°C) shall be
used for conducting the physical properties tests specified in 4.7.1 and
prepared in accordance with ASTM D3182.

4.6.2 Preparation of roadwheel specinen. Elastoner shall be processed
onto nmetal wheels by the Government.

4.7 Methods of inspection.

4.7.1 Physical properties. To determ ne conformance to 3.5.1, physica

properties specified in table 11l shall be determ ned on specinens cut from
the platen press sheets specified in 4.6.1. Tests shall be in accordance
with ASTM nethods specified in table VII. Curing tests may be substituted

with a certification fromthe contractor that any elastomer failing to neet
the requirenments of 3.5.5 will be replaced at no cost to the Governnent.

14
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TABLE VII. Test nethods for physical properties
Physical property Method number
Hardness ASTM D1415 or ASTM D2240
Tensile strength ASTM D412
Elongation, ultimate ASTM D412
Tensile stress, (modulus) ASTM D412
Accelerated aging of tensile ASTM D573

and elongation (air heat test,
air heating medium)
Specific gravity ASTM D792
Ozone resistance test (resistance ASTM DS18 and ASTM D1149
to surface cracking of stretched '
elastomer compounds)
Low temperature flexibility test ASTM D2137, Method A
Mooney viscometer test (Viscosity ASTM D1646
and curing characteristics of
elastomer by shearing disk
viscometer)

4.7.2 Adhesi on.

4.7.2.1 Apparatus. To determne conformance to 3.5.2, a tension testing
machi ne having a power-actuated clanmp shall be used to apply and measure the
force required to strip the tire fromthe nmetal wheel or-rimto which it is
adhered. The clanp shall travel at a rate of 6 inches (152 nmm per mnute.
The machine shall be provided with neans for accurately neasuring the applied
tension. A hub and spindle assenbly shall be provided for mounting the tire
and permtting it to rotate fully about a fixed axis.

4.7.2.2 Procedure. The tire shall be prepared for testing by cutting
down to the nmetal wheel or rimcircunferentially along its edges on both
sides to mninmze tearing. The tire shall also be cut transversely down to
the netal base and separated circunferentially, by hand or by using a. knife
for a sufficient distance to permt a firmgripping of this free end of the
tire by the power actuated clanp. Solvents shall not be used to facilitate
this initial separation or any time during actual stripping. The tire shal
be mounted on the hub and spindle assenbly and positioned in such a manner
that its axis of rotation will remain parallel to the line of separation
during testing and that the applied force will be nornmal to the tangent of
the wheel or rimat the line of separation. Wth the free end of the tire
firmy gripped by the machine clanp, the nmachine clanp shall be started and
the tire conpletely stripped fromthe netal base. If during the test the
tire begins to tear instead of separating wholly fromthe wheel, or rim the
machi ne shall be stopped and the tire shall be cut with a knife to the meta
base and the test started again. Force neasurenents shall be recorded and
observation made throughout the test to determne the actual adhesion val ue.
The anbient air tenperature during the test shall be between 70°F (21°C) and
110°F (43°C). Loads to be applied shall be as specified in 3.5.2.
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4.7.3 Blowut (drum (see 6.5).

4.7.3.1 Apparatus. To determ ne confornmance to 3.5.3, the testing
apparatus shall consist of a rotating steel wheel drum having a smooth
flat-faced rim against which one or nore test tires, individually nounted on
hub and spindle assenblies permtting free tire rotation, are radially °
|l oaded. The steel drumshall have a dianeter of 67.23 inches + 0.50 inches
(1707 + 12.7 mm) (1/300 mle circunference) with a rimwdth providing ful
support to the tire under the |oads specified herein. During the test, the
apparatus shall be located in an air space controlled at a tenperature of
100 + 5°F (38 + 3°C).

4.7.3.2 Procedure. The tire shall be nounted on the hub and spindle
assenbly specified in 4.7.3.1, and ground if necessary, to assure a radia
runout of not nore than 0.031 in (.8 mm total indicator reading. The tire
shal | be loaded radially against the drum The drumtest |oad shall be
determ ned by nultiplying the value obtained fromtable VIIl by the nom na
tire wwdth. The tire shall then be run continuously for 6 hours at 30 nph
(48 km h), under the follow ng |oad conditions:

Ti me Percentage of |oad as determ ned above
Two hours 100 per cent
Two hours 110 percent
Two hours 120 percent

At the conclusion of “the test operation, the tire shall be exam ned
externally and then internally by removal of tire fromthe netal -base and
subsequent sectioning of the tire to determne confornmance to 3.5.3.

4.7.4 Separation (drum test (see 6.5).

4.7.4.1 Apparatus. To determne conformance to 3.5.4, the testing
apparatus shall be the sane as that specified in 4.7.3.1.

4.7.4.2 Procedure. The tire, mounted on a hub and spindle assenbly
shall be |oaded against the drum (see 4.7.3.2) and run continuously for 48
hours at 10 nph (16 km'h) and at 100 percent rated |oad capacity, as
determned fromtable VII1 for 10 nph (16 kmh). At the conclusion of the
test operation, the tire shall be exam ned externally and then internally, by
removal fromthe metal base and subsequent sectioning of the tire, to
determne conformance to 3.5.4.

16
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TABLE VII1. Load application ratings. 1/
Speed
10 mph (16 Km/h) 30 mph (48 Km/h)
Nominal OD tire size Load - 1b/in (N/m) Load - 1b/in (N/m)
" (inches) of nominal tire width of nominal tire width
9 305 (53410) 120 (21015)
10 345 (60415) 140 (24515)
11 385 (67420) 155 (27145)
12 430 (75300) 175 (30645)
13 475 (83180) 195 (34150)
13 7/16 475 (83180) 195 (34150)
13 1/2 495 (86685) 205 (35900)
20 790 (138345) 340 (59540)
21 840 (148000) 365 (63920)
22 885 (155000) 385 (67420)
23 935 (163735) 410 (71800)
24 985 (172490) 435 (76175)
25 1035 (181245) 455 (79680)
26 1085 (190000) 480 (84055)
27 1135 (198760) 505 (88435)
28 1185 (207515) 530 (92815)
29 1235 (216270) 555 (97190)
30 1285 (225025) 580 (101570)
31 1340 (234660) 605 (105945)
32 1390 (243415) 630 (110325)

1/ Tire load is found by multiplying the value given in the table by the
nomnal tire width. Interpolation of table values is allowed.

4.7.5 Storage life.

4.7.5.1 Classes 1, 2, 3 and 5. Conformance to 3.5.5.1 shall be
confirmed by review of contractor records in accordance with 4.1.3 to
determne that the requirenents of table Il can be net after proper
processing and a 6 nonth storage period.

4,7.5.2 Casses 4 and 6. Conformance to 3.5.5.2 shall be confirmed by
review of contractor records in accordance with 4.1.3 to determne that the
requirements of table Il can be net after proper processing and a 2 year
storage period.

4.7.6 Accelerated aging for classes 1, 2, 3 and 5 tread elastoner. To
determ ne conformance to 3.5.6, unvulcanized tread el astomer shall be
subjected to accelerated oven aging for 166 + 2 hours at 158 + 3°F (70 + 2°Q)
then neet the after aging Money requirenments specified in table IV. Tests
shal | be in accordance with ASTM nethods specified in table VI
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4.7.7 Accelerated aging tests for classes 4 and 6 elastomer. To
determne conformance to 3.5.7, tread rubber elastoner shall be subjected to
accel erated oven aging for 166 + 2 hours at 158 + 3°F (70 + 2°C) then after
being nixed shall neet the after aging Mboney requirenents spe0|f|ed in table
lv. Tests shall be in accordance with ASTM net hods specified in table Vi

4.7.8 Qzone resistance test.

4.7.8.1 Specinens. To deternine conformance to 3.5.1 and 3.5.8, the
speci men shall be in accordance with procedure B of ASTM D518 and shall be
prepared fromtread el astoner, be finished smoothly, and shall be of uniform
t hi ckness in accordance with ASTM D3183, or shall be prepared from ASTM
tensile slabs of certified equivalent cure prepared from production nol ding
bl anks of tread elastoner in accordance with ASTM D3182

4.7.8.2 Procedure. To deternine conformance to 3.5.8, the specimens
shall be tested in accordance with procedure B of ASTM D518, except the
l ength of the clanping strips shall be such as to facilitate placement within
the ozone test chanber. Specinens shall be placed in the chamber and exposed
for 7 days at a tenperature of 104 + 3°F (40 + 2°C) in an air-ozone mixture
having an ozone partial pressure of approximiely 50 millipascals (MPa) per
ASTM D1149.

4.7.9 Low tenperature flexibility test. To determ ne conformance to
3.5.9, the specinens shall be subjected to the tests specified in ASTM D2137,
method A.  Five specinens shall be tested and inspected. In the event one
specimen fails, an additional five specinens shall be prepared and tested.

If two or nmore of the initial five specinens fail, or any of the last five
specimens fail, it shall be cause for rejection

4.7.10 Infrared (IR) absorption spectra test. To determ ne conformance
to 3.5.10, a spectra shall be prepared as a chart showi ng the attenuated
total reflectance spectrumfor a range from approximtely 2.5 to
approxi mately 15 mcrons wavel ength as a function of absorbance. The
fol |l owi ng reconmended equi pment and procedure may be deviated fromif the
conpl ete procedure and equi pnent used is furnished at the time of subnitta
of the spectral graph (see ASTM D2702). Prepare the infrared
spectrophot onet er automatic recording doubl e beam instrument for operation
Prepare an el astomer sanple at 1652°F (900°C) for ten (10) seconds under a
pressure of 3.98 to 5.30 kPa of mercury, collecting the condensate on a 2 mm
KRS-5 (thalliumbrom de-iodide) crystal, 45 degrees face angle, utilizing an
Attenuated Total Reflectance (ATR) condensate cell. The crystal wth
condensate is then placed in a variable angle accessory, the
spectrophot onet er beans actuated, and the sanple absorption spectrum
recorded. This spectra is a record of the absorption of IR for the specific
conpound subnitted.

4.7.11 Measuring curing characteristics with the oscillating disk cure
meter. To determne conformance to 3.5.11, the cure curve shall be obtained
from sanpl es of tread conpound tested as specified in ASTM D2084.  Test
conditions shall be as follows:
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Tenperature 370 + 2°F (188 + 1°C)
Di sk oscillation 100 cycles/ mnute
Di sk oscillation

ampl i tude 1 + .03 degrees
Chart speed Ful'l scale in 6 mnutes
Test duration 6 mnutes
Torque range 0to50 Ib-in(0to57NmM

A mininmum of two curves shall be made on tread compound from each sanple
selected. Changes in excess of the curve tolerances specified in 3.5 11
shall require re-verification of the physical properties, or performance
testing to deternmine if any degradation in conposition has occurred. A lack

of change in the curing curve does not negate the requirement for continued
testing

4.8 Wrkmanshi p. Conformance to 3.6 shall be deternm ned by exam nation
in accordance with 4.5. 2.

4.9 |nspection of packagi ng.

4.9.1 Materials and processes. The CGovernnent inspector shall, at
unschedul ed intervals, inspect all materials and processes involved in the
preparation for delivery, to determne conformance to requirenents of section
5 and specifications referenced therein. Any evidence of deviation from

speci fied requirements shall be cause for refusal to conduct further
i nspection, until objective evidence has been provided by the contractor that

corrective action has been taken

5. PACKAG NG

5.1 Preservation, packaging, packing, and marking. Preservation
packagi ng, packing, and marking for the desired |level of protection shall be
In accordance with the applicable packaging standard or packagi ng data sheet
specified by the acquisitioning authority (see 6.2).

5.2 Marking. Containers shall specify ML-T-45301, class, storage
conditions, [ot and batch numbers.

6. NOTES

6.1 Intended use. The tread elastoner covered by this specification is
intended to be used for replacenent of the tread in rebuilding of roadwheels
and track support rollers for mlitary track |aying vehicles.

6.2 Ordering data. Acquisition docunents should specify the follow ng

a. Title, nunber, and date of this specification
h. If first article sanple is not required (see 3.1).

¢c. |If die sizes shall be other than as specified, when several
die sizes of class 1 and class 2 tread el astomer are ordered
(see 3.1)

d. If tiegumis required (see 3.2.2 and 3.3.1).
e. |If classes 1 or 2 tread elastoners shall be furnished with
backing other than as specified (see 3.3.1).
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f. 1f classes 3, 4, 5, and 6 tread elastoners shall be furnished
wi thout anti-stick material (see 3.3.2).
g. If class 1 and class 2 elastoner die size and |length shall be
other than as specified (see 3.4.1 and 3.4.2).
h. If class 1 elastomer shall be cut other than as specified (see

3.4.1).

i. If class 3 tread elastomer shall be furnished other than in
sheet formas specified (see 3.4.3).

jo If responsibility for inspection shall be other than as
specified (see 4.1)

k. |If responsibility for inspection equipnent shall be other than
as specified (see 4.1.1)

. If inspection conditions shall be other than as specified (see

4.3).

m If first article inspection is not required (see 4.4).

n. If lot formation shall be other than as specified (see
4.5.1.1).

0. Selection of applicable |evels of packaging and packing (see
5.1).

6.3 \Weel application. The tire size and corresponding Arny draw ng
nunbers for wheels are:

Tire size Arny draw ng nunber
9 x 6 5638473
10 x 3 5621440
10 x 5 5635856
11 x 3 5636637
12 x 3 8674928
12 x 4-1/8 6548131
13-7/16 x 1-11/16 10891645
13-1/2 x 3-1/2 8763030
13-1/2 X 3-3/4 8706067
5635849
18 x 2-1/2 (X 33/4) 10866037
20 x 6 x 16 5607928
20-1/2 X 6-1/4 5635844
22 x 1-11/16 (was 22 x 2) 10891655
22 x 1-3/4 10925778
10954177
22 X 6-1/4 5635861
23 X 1-1/4 9092158
24 x 2.12 (wide) (A) 11678270 and 12269415
24 X 2-1/8 8763350
24 x 2.38 (steel) 12313083
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Tire size Arny drawi ng nunber

24 X 3-3/4 10919004
(was 24 x 5) 11636140
25-1/2 X 4-1/2 6576489
25 X 5.59 12274482
26 X 4-1/2 5621441
26 X 5-3/4 10887252

8762739
26 X 6 7013976
28 x 2-3/4 10954693
28 X 4-1/2 7764921
32-1/4 X 3-1/2 10891631

6.4 First article. Wen first article inspection is required, the item
to be tested should be a first article sanple of the various classes of tread
el astoners, produced prior to the manufacture of tread elastomers in
production quantity. The contracting officer should include specific
instructions in all acquisition instruments regarding arrangenments for
exam nation, and test approval of the docunents first article.

6.5 Adequacy of physical property requirenents. This specification is
not intended to be used wthout conducting the drumtests specified in 4.7.3
and 4.7.4. The physical properties specified herein do not-fully describe
all of the tread el astoner characteristics necessary to neet the whee
performance requirements of this specification

6.6 Changes from previ ous i ssue. Asterisks are not used in this
revisions to rdentify changes wth respect to previous issue, due to the
extensiveness of the changes

6.7 Definitions. Term nol ogy enployed in this specificationis in
accordance with definitions in ASTM D1566.

6.7.1 Recovered mterials. ‘Recovered materials’ means materials that
have been collected or recovered fromsolid waste (see 6.7.2) to beconme a
source of new materials, as distinguished fromvirgin raw materials

6.7.2 Solid waste. For definition of ‘solid waste', refer to section
23.402 of the Federal Acquisition Regulations.

6.8 Subject term (key word) listing

El astomer tread, solid tire, for track laying vehicles
Solid tire, tread elastonmer, for track laying vehicles
Track laying vehicles solid tire, elastomer tread
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NOTE: FOR -DIMENSIONS, SEE TABLE II

FIGURE 1. Tread Rubber
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