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PNEUMATIC TIRES FOR MILITARY TACTICAL WHEELED VEHICLES

Foreword— This specification was developed by the SAE Military/Industry Tire Technology Subcommit-
tee, made up of the members listed in the Rationale. This document reflects the dedication and
hard wo ; ; i i ing this state-
of-the-art specification for the procurement of new and retreaded tires. It is intended|for Military

ed periodically by the SAE Military/Industry Tire Technology Subcommittee. In addition,
this docyment shall be revised when necessary to incorporate adopted,comments, recommenda-
tions and advancements in government and industry tire technology.

1. Scope

1.1 This SAE Recommended Practice applies primarily to all combinations of pneumatic tireq for military
tactical wheeled vehicles; original equipment, new replacement, and retread tires.

1.2 All or selective requirements of this specification shall bg used as the basis for procurement of tires
for militayy tactical wheeled vehicles.

C 2. Applicable| Documents

2.1 Governmeént Documents

2.1.1 SpeciFicATIONS, STANDARDS AND HanpBooks—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 Specifica-
tions and Standards (DODISS) and supplement thereto, cited in the solicitation (see 6{2).

2.1.1.1 Department of Transportation (DOT)— Available from the Department of Transportat{on, Nation-
al Highway Safety Administration, Washington, D.C. 20591, or the Government Printing Office.

Regulatign 49CFR Part 574.5 —Tire identification and record keeping

Regulatign 49CFR Part-571.109—New pneumatic tires for passenger cars
Regulatign 49CFR Part 571.110—Tire selection and rims— passenger cars
Regulatign 49CFR" Part 571.119—New pneumatic tires for vehicles other than passenper cars

Regulatign 49CFR Part 571.120—Tire selection and rims for motor vehicles other than| passenger
cars :

2.1.2 SPECIFICATIONS
| 2.1.2.1 Federal

2.1.2.1.1 Unless otherwise indicated, copies of federal and military specifications, standards, and hand-
books are available from the Naval Publications and Forms Center, (ATTN: NPODS), 5801 Tabor
Avenue, Philadelphia, PA 19120-5099.

| SAE Technical Standards Board Rules provide that: "“This report is published by SAE to advance the state of technical and engineering sciences.
) The use of this report is entirely voluntary, and its applicabifity and suitability for any particular use, including any patent infringement
< 4 arising therefrom, is the sole responsibility of the user.”

i SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancefled. SAE invites your
| written comments and suggestions. A
I Copyright 1991 Society of Automotive Engineers, Inc. * L4 d

All rights reserved. ™ @ Printed in U.S.A.
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ZZ-1-550—Iinner tube, pneumatic tire

ZZ-P-112—Patch, repair for inner tubes and tubeless tire liners

ZZ-V-25—Valves and valve spuds, caps, and cores, pneumatic tire
2.1.2.2 Military

2.1.2.2.1 Unless otherwise indicated, copies of federal and military specifications, standards, and hand-
books are available from the Naval Publications and Forms Center, (ATTN: NPODS), 5801 Tabor

Avenue, Philadelphia, PA 19120-5099.
MIL-T-004— Tire, pneumatic, and inner tube; tire with flap, packaging and packing
MIL-T-116—Preservation packaging methods of

of

MIL-P{11520 — Preservative coating, rubber for rubber surfaces

2.1.3 STANDARDS
2.1.3.1 Military

2.1.3.1.1 Unless otherwise indicated, copies of federal and military specifications, standards, and hand-
books |are available from the Naval Publications and Forms Center, (ATTN: NPODS), 5801 Tabor

Avenus, Philadelphia, PA 19120-5099. ,
MIL-STD-105 —Sampling procedures and tables for inspegtion by attributes
MIL-STD-129 —Marking for shipment and storage

MIL-STD-1190 — Minimum guidelines for Level C presetvation, packing and markin

MIL-STD-45662— Calibration system requirements
2.1.3.2 Military Qualified Products List
2.1.3.2.1 Qualified Products List—Unless otherwise\indicated, copies of the QPL can be

7=}

pbtained from

U.S. Army Tank-Automotive Command, (Tire“Technology Section, AMSTA-UE), Warren, Ml 48397-
5000
QPL-SAE-J2014—Pneumatic Tires for Military Tactical Wheeled Vehicles

2.2 Non-Gavernment Publications—The following documents form a part of this document to the ex-
tent specified herein. Unless ‘otherwise specified, the issues of the documents which are DOD
adopted are those listed-inthe issue of the DODISS cited in the solicitation. Unlgss otherwise
specified, the issues of documents not listed in the DODISS are the issues of the documents cited

SAE J57- —Sound Level of Highway Truck Tires

SAE J751 —Off-Road Tire and Rim Classification— Construction Machines

SAE J1269—Rolling Resistance Measurement Procedure for Passenger Car, Light Truck, and:

Highway Truck and Bus Tires

SAE J1379—Rolling Resistance Measurement Procedure for Highway Truck and Bus Tires
SAE J1466— Passenger Car and Light Truck Tire Dynamics Driving Traction in Snow

SAE J2013— Military Tire Glossary

2.2.2 RueBer MaNUFACTURERs AssociaTion (RMA)

2.2.2.1 RMA Publications— Application for copies should be addressed to the Tire Division, Rubber

Manufacturers Assn., 1400 K Street N.W., Washington, D.C. 20005.
Tire Reference Maintenance Manuals as published by RMA, as applicable
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Tire Information Services Bulletin Nov 80, Vol 8/No. 1 and Jul 85, Vol 23/No. 1—Tire Storage Rec-
ommendations.
2.2.3 Tire & Rim AssociaTion, INc. (T&RA)

2.2.3.1 Tire & Rim Publications— Application for copies should be addressed to the Tire & Rim Associa-
tion, Inc., 175 Montrose West Ave., Copley, OH 44321.

Tire & Rim Association Yearbook
Tire & Rim Association Military Supplement
Engineering Design Information

2.2.4 UNIFORM CUTASSIFICATION COMMITTEE

2.2.4.1 Uniform Classification Publications— Application for copies should be addressed‘to the Uniform
Classification Committee, 202 Union Station, 516 West Jackson Bivd., Chicago, 1L 60506.

Uniform freight classification rules

2.2.5 AMERICAN|TRUCKING AssoclaTioN, INc. (ATA)

2.2.5.1 American Trucking Association Publications— Application for copiesshould be addre$sed to the
American| Trucking Association, Inc., 2200 Mill Road, Alexandria, VA 22314-4677.

National Motor Freight Classification Rules
All references to tire maintenance recommended practices from the Maintenance Council of ATA.

2.2.6 AMERICAN|SOCIETY FOR TESTING AND MATERIALS (ASTM)

2.2.6.1 ASTM |Publications— Applications for copies should be addressed to the American Society for
Testing ahd Materials, 1916 Race Street, Philadelphia, PA 19103.
ASTM D 746 — Standard Test Methods for Brittieness Temperature of Plastics and Elastomers by

Impact

ASTM D [1149— Standard Test Methods faop Rubber Deteriorization

ASTM F 408 —Method for Testing Tires for Wet Traction in Straight-Ahead Braking, Using a
Towed Trailer

ASTM F #14 —Surface Ozone Backing in a Chamber

3. Requirements

3.1 Qualificatipn—Tires furnished under this specification shall be products which have dualified by
meeting the specified requirement of Table 1A, and Table 1B, when specified, and have peen listed
on, or app

certify th 5 g
to construct the pre contract quahflcatlon tlres Cemflcatlon wnII be submltted at the tlme of accep-
tance of the production tires. If during production the materials used are changed, the contractor
shall notify the procuring activity in writing of such changes.

3.3 Design and Construction—The tire shall be of radial or bias, tube type or tubeless construction,
and shall conform to the Tire and Rim Association (T&RA) Military Tire Supplement dimension
standards for the tire size selected. The tire size selected must also have a T&RA Military Tire
Supplement load-inflation rating equal to or above the maximum tire position load on the vehicle
for the maximum vehicle speed capability. Tire size, load, and percentage of primary, secondary,
and off-road mobility for original equipment (OE) tires will be based on the design and mission pro-
file of the vehicle. This information will be provided to the contractor by the vehicle manufacturer
prior to tire and/or vehicle qualification by the tire manufacturer. For procurement of replacement
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TABLE 1A—CLASSIFICATION OF INSPECTION AND TEST

Quality Conformance Inspection

Require- Qualifi-
ment Method cation Inspection Control
Title Paragraph Paragraph Inspection  Examination Testing Test

Retreadability 3.3.1 4.7.19 X A A
Repairability 3.3.2 47.18
Balance Limits 3.4.1 4.7.3 X* B B
Hidd 3.6 4-7-2 XE C
Tire Markings 35 4.7.20 X* A A
Age (f Tires 3.34 4.7.21 X A A
Maternjals 3.2 4.7.1 X*
Plunggr Energy 343 - 475 X
Opergtional

Temperature

Envijronment 3.4.121 4.7.14 X
Desigh and

Construction 3.3 4.7.1
Treadwear

Indigators 333 4.7.22 X* A A
Storage 3.4.13 4.7.15 X A A
Tire Dymensional ’

Congtraints 3.4.8 4.7.10 Xx* A A
Ozonq Resist. 3.4.10 4712 X
Presefvation

of Tjres 3.5.1 4.7.23 X Cc
Tire Packaging 3.5.2 4.7.24 X+

Note: X—new/replacement tires
X*—refread tires
tires, the tire size, load, afd percentage of usage for primary, secondary, and off-road mobility will
be ingluded in the solicitation package by the procuring activity (see 4.7.1).
3.3.1 RetrgapasiLITY— The-construction of the tire shall be such that the casing shall be retreadable (see

4.7.19).

jured area-can be accomplished utilizing those guidelines specified by the Rubber Nlanufacturer's
Assocjation (RMA) repair criteria. Pneumatic: Retread and Repair Materials: and Mili ary Specifica-
tion ZZ-P-TTZ, Patch, Phneumatic Tire Repair, Uncured (see 4.7.18).

3.3.2 RepampaBiLTy==Design and construction of the tire shall be such that repair/reinforc%ment of an in-

3.3.3 Treaowear INDIcATORs —Except as specified below, each tire shall have at least six treadwear indi-

cators spaced approximately equally around its circumference so that it can be visually determined

when tread depth has worn to 1.5 mm (/s in). Tires with 12 in or smaller rim diameter shall have
at least three such treadwear indicators. The tread pattern shall be in conformance with the Engi-
neering Design Information of the Tire and Rim Association, Inc.

3.3.4 Ace of TirRes—When the contract or purchase order specifies a quantity of less than 100 tires, the
age of the tires when shipped shall not be more than 18 months old from the date of manufacture.
When the contract or purchase order specifies a quantity of 100 or more tires, the age of the tires
when shipped shall not be more than 12 months old from date of manufacture. The date of manu-
facture shall be determined by the Department of Transportation (DOT) or the Department of De-
fense (DOD) codes molded into the sidewall of the tires.

\ ./
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TABLE 1B—CLASSIFICATION OF INSPECTION AND TEST

Quality Conformance Inspection

Require- Qualifi-
ment Method cation Inspection Control
Title Paragraph Paragraph Ingspection  Examination Testing Test

Tire Noise Level 342 47.4 X*
Tire Traction

Test 344 4.7.6 X+
Bead Unseating 345 477 D
Rolling Resist. 3.4.6 478 X*
Tire Thermal

Reliability Test 347 4.7.9 Xt
Ride Handling

and Stability 3.49 4.7.11 Xt
Tire Mechanical

Reliability Test 3411 4.7.13 Xt
Carcass Percent]

Deflection 3.4.15 4717 X
Dynamic Thermal

Profile 3.4.14 4.7.16 X*
Note: X—new/rgplacement tires

X*—retreaf tires

3.3.5 Tuses/VAwves— The inner tubes shall be in accordance with ZZ-1-550. Valves and valve spuds,

caps and cores shall be in accordance with ZZ-V-25.

3.4 Performarnce

3.4.1 Tire Bathnce Limirs—Tires shall be balanced as part of production to assure conformance to the

static un

halance limits of Table 2 (see 4.7.3).

TABLE 2—BALANCE LIMITS (IN.OZ)

-

Max in.oz. on/Off
Highway Highway
Tires Tires All-
Rim Tire Design (Class rit, (Class sft, Terrain
Group Diameter Section Width /5, 1/0) a/t, o0/o, d/a)j -~  Tires
1 ALL 8.00 in 30 N/A
(passenger) or smaller
8.01 in 35 N/A
or larger
2 13 in ALL 60 75
(light
truck) 14 in ALL 60 75
145 in 8.00 in 75 105
or smaller
8.01 in 105 135
or larger
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TABLE 2—BALANCE LIMITS (IN.OZ.) (CONTINUED)

Max in.oz. On/Off
Highway Highway
Tires Tires All-
Rim Tire Design (Class rit, (Class s/t, Terrain
Group Diameter Section Width 8/s, t/o) aft, o/o, d/a) Tires
2 15 in 8.00 in 60 75
(light or smaller
truck) 8.01 in 75 105
(continued) to 12.00 in
‘ 12.01 in 105 135
or larger
16 in 8.00 in 60 75
or smaller
8.01 in 75 105
to 9.00 in
9.01 in 105 135
to 10.00 in
10.01 in 135 175
or larger
16.5 in 8.00 in 60 75
or smaller
8.01 in 75 105
to 10.00 in
10.01 in 105 135
to 12.00 in
12.01 in 135 175
or larger.
17.5in 8.00 in 60 75
or smaller
8.07 in 75 105
to 10.00 in
10.01 in 105 135
or larger
3 15 in 8.00 in 75 105
(truck) to 18in or smaller
8.01 in 105 135
to 9.00 in
9.01 in 135 175
to 10.50 in
10.51 in 175 215
to 11.25in
11.26 in 215 265
to 12.00 in
TZO0T R 265 315
to 14.00 in
14.01 in 315 365
or larger
19.5 in 8.00 in 105 135
or smaller
8.01 in 135 175
to 12.00 in
12.01 in 175 215
to 15.00 in
15.01 in 215 265
to 16.00 in
16.01 in 265 315
to 17.00 in
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TABLE 2—BALANCE LIMITS (IN.OZ.) (CONTINUED)

Max in.oz. On/Oft
Highway Highway
Tires Tires All-
Rim Tire Design (Class r/t, (Class s/t, Terrain
Group Diameter Section Width s/s, t/o) a/t, o/o, d/a) Tires
3 17.01 in 315 365
(truck) to 18.00 in
(continued) 18.01 in 365 415
or-larger
20 in/ 9.00 in 105 135 200
21 in or smaller
9.01 in 135 175 260
to 10.50 in
10.51 in 175 215 325
to 11.25in
11.26 in 215 265 400
to 12.00 in
12.01 in 265 315 AV/500 max 500
to 14.00 in
14.01 in 315 365 AV/550 max 550
to 15.00 in
15.01 in 500 AV/700 max 700
to 16.00 in
or larger
22 in 10.50 in 175 215
or smaller
10.51 in 215 265
to 12.00 in
12.01,n 265 315
to 14.00 in
14.01 in 315 365
to 16.00 in
16.01 in 365 415
or larger
225 in . 8.00 in 105 135
or smaller
8.01 in 135 175
to 10.50 in
10.51 in 175 215
to 11.75in
11.76 in 215 265
to 14.00 in
14.01 in 265 315
W0 To.UU Ih
16.01 in 315 365
to 17.00 in
17.01 in 365 415
or larger
24 in 11.00 in 215 265
or smaller
11.01 in 265 315
to 13.00 in
13.01 in 315 365
to 15.00 in
15.01 in 365 415
or larger
245 in 10.50 in 175 215
or smaller
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TABLE 2—BALANCE LIMITS (IN.OZ.) (CONTINUED)

Max in.oz. - On/Off
Highway Highway
Tires Tires All-
Rim Tire Design (Class r/t, (Class s/t, Terrain
Group Diameter Section Width s/s, t/o) a/t, o/o, d/a) Tires
3 10.51 in 215 265
(truck) to 12.00 in
(continued) 12.01 in 265 315
to 14.00 in
14.01 in 315 365
to 16.00 in
16.01 in 365 415
or larger

70, 75, and PO, reduce these balance limits by 8% for “highway” and ‘‘on/off-highway* tires. For 80 aspect ratio “all-

' The balancel limits shown for truck tire sizes apply to tires with aspect ratios of 65 and |aboyve 80. For pspect ratios of
terrain” tireg, reduce these balance limits by 30%. eF

3.4.2 Tire Ijouse LeveL— Tire noise level requirements are applicable.to all tire sizes. Ea¢h tire design
supplidd under this specification must be certified by the tire contractor as meeting the require-
ments jof the vehicle specification when tested in accordance with SAE J57.

343 PLUNGma Enercy— The sample tire shall be mounted on)the specified rim and tested ih accordance
with FMVSS 571.109 (for passenger car tires) or 571.119 (for all other tires).

3.4.4 Tire TRacTion—A tire traction test shall be canducted as described in Appendix A, [Sections A.2,
A.3, and A.4 to determine tire performance itmud, sand, and snow. Minimum accepfable tire driv-
ing tragtion values of the candidate tire shall be rated as a percentage of the contrpi tire perfor-
mance|at 100% (see 4.7.6).

3.4.5 Beap Unseaming—The vehicle fully-equipped and operating at maximum Gross Vehicle Weight

(GVW) |(curb weight of base vehicle plus payload capacity, but without towed loads} shalf run on
paved purfaces approximately, XX miles in circumference, with a length of approximgtely XX miles
and w;Eth of approximately XX miles. Test tire mounting is right front only with a complete comple-
ment of the same group_coding on the other wheel positions. The test tires are moynted, with lu-
bricant| prior to the test. Test runs are begun with initial tire inflation of 35 psig (or aq recommend-
ed by the tire manufacturer). The test tire pressures are reduced by 10 psig for the hext two runs
and then by 05°psig increments until unseating occurs. Test curves can be 30, 45, and 60 ft radius
curves|at speeds that permit the complete XX turn with maximum side force. Direction of turn is
to the |eft.and bead unseating always occurs with the tire in right front wheel positipn. To insure
reprodireibility-of-date,-a—minimum—e :

3.4.6 RoLung Resistance Coerricient (Unit)— Tires will have the rolling resistance coefficient (for highway

loads and pressures) equal (within a 5% deviation) or better than that of the control tire (see 4.7.8).

Note— This procedure only applies to replacement tires.

3.4.7 THermAL ReuaBiLITY—in order to assure that tires will operate at specified temperatures for a given
number of miles, thermal reliability testing will be conducted in accordance with the procedures de-
scribed in Section A.6 (see 4.7.9).

3.4.8 DimensioNAL ConsTRAINTs—To assure correct dimensional requirements for vehicle tire application,
tires shall comply with dimensional and load requirements as specified in the T&RA Military Tire
Supplement. Additional requirements such as bead width, tire weight, and maximum speed may be
specified for a particular application.
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3.4.9 Rioe HaNDLING AND STaBiLITY— The tires considered for replacement purchase must provide accept-
able ride, handling and stability characteristics. To determine acceptance or nonacceptance of the
tires supplied, a jury rating system will be used. This jury will be made up of a minimum of three
(3) qualified drivers who will each conduct the same test described in Section 4 of this specification

(see 4.7.11).

3.4.10 Ozone ResisTance— All tires, as part of production, shall contain antioxidants and antiozonants
and shall conform to the quality assurance requirements of Section 4, and shall be free of cracks

and crazing when examined under a 7 power magnification (see 4.7.12).

3.4. 11 MEecHANICAL RELIABILITY——TeStIng shall be conducted as descrlbed in Sectlon A.7 for tire durability

of 2400

3.5 Tire Markings—Tires normally:requiring Department of Transportation (DOT) markin

from DOT markings shall-be marked with DOD markings. The coding structure for DO

..... p roads. 90

ears in am-
A Bullstin,

bf rise/cool

uirements,
ent Deflec-
oper.

s shall be

markings

marked Wwith standard DOT.¢oding method in accordance with 49 CFR Part 574.5. T:Fs exempt
e

is the same as DOT; however, using only the first two and last three digits to identify t
turer and date of manufacture are required. Remaining places of the code may be use
facturer unique, information or shall be zero filled.

3.5.1 PreservATiONoF TirRes— The tire manufacturer shall comply with the requirements of

manufac-
i for manu-

5.1 through

5.1.2.1.

3.5.2 Tire PackagiNg— The tire manufacturer shall comply with the requirements of 5.2 through 5.3.1.

3.6 Hidden Defects—Tire samples shall be examined for hidden defects in accordance with 4.7.2 of

this specification.

4. Quality Assurance Provisions

4.1 Responsibility for Inspection—Unless otherwise specified in the contract or purchase order, the
contractor is responsible for the performance of all inspection requirements as specified herein.
Except as otherwise specified in the contract or purchase order, the contractor may use his own
or any other facilities suitable for the performance of the inspection requirements specified herein
with approval by the Government. The Government reserves the right to perform any of the in-
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4.1.2 Test

4.2 Classification of Inspection—The inspection requirements-specified herein are clag

spections set forth in the specification where such inspections are deemed necessary to assure
that supplies and services conform to prescribed requirements.

4.1.1 ResponsBILITY FoR ComPLIANCE— Items must meet all requirements of Sections 3 and 5 as specified.

The inspection set forth in this specification shall become a part of the contractor’s overall inspec-
tion system or quality program. The absence of any inspection requirements in the specification
shall not relisve the contractor of the responsibility of assuring that all products or supplies submit-
ted to the Government for acceptance comply with all requirements of the contract. Sampling in
quality conformance does not authorize submission of the known defective material, either indicat-
ed or actual, nor does it commit the Government to acceptance of defective material.

AND-INSPECTION-FAC s—Test and mea 3 ion facilities of
sufficignt accuracy, quality, and quantity to permit performance of the required _inspections shall
be estgblished and maintained by the tire contractor. The establishment and maintenance of a cali-
bration| system to control the accuracy of the measuring and test equipment shall be in accordance
with MJL-STD-45662. Test equipment and/or procedures used by different-testing aigencies need
not belidentical with those described herein; however, a given agency must demonsgtrate that the
equipnjent and procedures it used produce test results essentially identical to those produced by
the cofresponding equipment and procedures described in this séction to the satisfaction of the

Goverrnment.

sified as fol-
lows:

a. Qualification Inspection (4.4)
b. Quality Conformance Inspection (4.5)

c. Control Test (4.6)

4.3 Inspection Conditions—Unless otherwise specified (see 6.2), all inspections shall be gonducted un-

der thq following conditions:

a. Airtemperature: 23 °C + 10 (73 °Fo= 18)

b. Barometric pressure:725 mm Hg, '+ 50 —-75
28.5 in\Hg =+ 2 -3

c. Relptive humidity: 50% .+£.30

4.4 Qualification Inspection—Qualification for all tires, whether original equipment, replacement or re-

treaded shall consist ‘of-all the qualification tests listed in Table 1A, and any additiongl qualification
tests listed in Tabfe_1B. (Qualification testing for retreaded tires shall consist of only those tests
marked by an dsterisk in Tables 1A and 1B, and only tire casings marked with a Department of
Transportation (DOT) or a Department of Defense (DOD) code shall be used for re}:eading.) The

approval of-tires tested in accordance with Tables 1A and 1B, in whole or in part, may, at the dis-
cretion| 6f the qualifying activity, be extended to the sizes in that tire family.

4.4.1 RetenTioN of QuaLiFicaTion— To assure retention of qualification, every 24 months the procuring ac-

tivity shall notify in writing those tire contractors listed in the Qualified Products List (QPL) that cer-
tification is due. The tire contractors shall then, within 30 days, submit to the procuring activity writ-
ten certification stating that during the previous 24 months the tire contractor has been in
production or still has the capability and facilities necessary to produce those tires listed on the
QPL. If there have been any significant changes to the production methods and/or materials, the
tire contractors shall indicate it in their written certification. In addition, during the previous 24
months, if the tire contractor was in production, the production test data required under 4.7.25
shall be submitted with the certification. Based upon the evaluation of the data submitted, requalifi-
cation may be required at the discretion of the procuring activity. If the contractor fails to submit
the certification and data requested, the Government reserves the right to remove the contractor
from the QPL.

®

- 10 —
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4.4.2 RequALIFICATION— Manufacturers’ tires, new/retreaded that have been approved for listing on the
QPL, shall remain on the QPL for a period of 8 years before requalification is required; providing,
however, the data specified in 4.4.1 is submitted by the manufacturers. In addition, if poor quality
trends develop as the result of field reported deficiencies, the qualifying activity, at its discretion,
may require requalification or removal from the QPL.

4.5 Quality Conformance Inspection (QCI)—Inspection of product for delivery shall consist of the A
and B examinations and tests under the quality conformance inspection listed in Table 1A.

4.5.1 CLASSIFICATION OF QuALITY ConFoRMANCE INsPECTION— Quality conformance inspections shall be classi-
fied into Groups A, B, or C in accordance with the following groupings, when applicable:

4.5.1.1 Group[A—Nondestructive att-items-produced-or-of-attsamptes-from-an inspection
lot to demonstrate product compliance with contractual requirements. Group A inspections exam-
ine chardcteristics most affected by variations in production processes or skills and-furjctions vital
to succe$sful completion of the design mission. :

4.5.1.2 Group|B— Generally nondestructive inspections that are more complex or of a longer duration
than Group A. Group B inspections examine characteristics more affected by part of| equipment
quality apd less affected by variations in production processes or skills,” and functions requiring
special fixtures or environments, and tests that are more complex and of longer dyration than
Group A ftests. Fewer samples are inspected than for Group A inspections and tested lirticles may
be offerdd for acceptance with little or no refurbishment. Each-commodity should be individually
evaluated regarding its issue after performing Group B and C)inspections.

4.5.1.3 Group| C—Periodic and generally destructive tests of ¢haracteristics depending on broduct de-
sign and|materials. Group C inspections are more complex tests, usually including simulated ser-
vice envifonments, are generally destructive or require major refurbishment before tested articles
can be used by the services. Tests are performed.on fewer samples than for Group E inspection
and are based on production quantities or time‘period. '

4.5.2 INsPECTION OF PropucT For DeLvery— Inspection of product for delivery shall consist of Groups A,
B, and { inspection.

4.5.3 InspecTigN Lotr—Unless otherwise spécified, a lot shall consist of tires from an identifiable produc-
tion peripd, from one manufacturer;'submitted at one time for acceptance.

4.5.4 Groupr A

4.5.5 SaMPLING FOR QUALITY CONFORMANCE EXAMINATION/T! ESTING; Samples for quality conformange examina-
tion shall be selected in.accordance with Inspection Level il of MIL-STD-105 and inspefted for de-
fects listed in Table-3:-The Acceptable Quality Level (AQL) shall be 1.5% defective.

4.5.6 AccepTabLe Quaufy Lever (AQL)—All tires shall be inspected visually on removal fron the curing
mold for|outside-and inside defects. All tires selected for sampling shall be inspected by use of x-
ray or hdlography for internal tire body flaws, buckled or wavy cords, and placement of belts. Qual-
ity shall beZjudged by the standards of commercial practice for pass or fail for overall pppearance
and shall be subject to inspections for the unacceptable defects listed in Table 3.

InsPECTION— Group Avinspection shall consist of the inspections specified in Table 1A.

4.5.7 Resecteo Lots— If an inspection lot is rejected, the contractor may rework it to correct the defects,
or screen out the defective units, and resubmit for reinspection. Resubmitted lots shall be inspect-
ed using tightened inspection. Such lots shall be separate from new lots, and shall be clearly iden-
tified as reinspected lots.

4.5.8 Group B InspecTion— Group B inspection shall consist of the inspections specified in Table 1A and
shall be made on sample units which have been subjected to and have passed the Group A in-
spection.

4.5.9 SampLNG PLan— The sampling plan shall be in accordance with MIL-STD-105 for special inspection
level S-3. The sample size shall be based on the inspection lot size from which the sample was
selected for Group A inspection. The AQL shall be 1.5% defective.
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TABLE 3—CLASSIFICATION OF DEFECTS

Category Defect Inspection Method

101 Cord buckles or kinks in beads v

102 Insufficient ply coat \

103 Sidewall cracks or craters more than 0.1 in V+M

104 Tread or mold folds \'

105 Open tread, sidewall or liner splices A

106 Light sidewalls (incomplete molding) Vv

107 Sidewall blisters larger than 6.35 mm ('/, in) dia. V+M

108 Tread pock marks deeper than 1.27 mm (0.05 in) V+M

109 Sharp edges & airbag roughness greater than 0.020 in V +

110 Foreign material in outside surface of tire \'s

111 Mold tearing except for tread block edges, where two Vv
tears not more than 6.35 mm (*/4 in) deep and
12.70 mm ('/, in) long are allowed per tire

112 Exposed fabric, either textile or steel v

113 Off register treads of more than 3.18 mm (/s in) V+M

114 Tread flash at mold register line greater than 2.54 mm V+M
(0.1 in) thickness

115 Wavy cords (rejected beyond contractors design/ XorH
tolerances) in radial ply or beits

116 Cut or damaged cords V,XorH

117 Belt or breaker edge defects larger than 6.35 mm XorH
(/4 in) dia.

118 Tread blows (voids) larger than 6.35 mm ('/\in) dia. XorH

119 Inner liner, voids, tears, creases and blisters A

120 Waviness of steel belts (snaking), no more than 3.16 mm XorH
(*/e in) tolerance for straightness of bslts
(radial tire only)

4.5.10 Resdcrep Lots—If an inspection lot is'rejected, the manufacturer may rework it to ¢orrect the de-

fects,
insped
the fo
new |

4.5.11 Disp
delive

4.5.12 Gro

and B

45.13 Sam

tion level S-1. The sample size shall be based on the inspection lot size

was selected for Group A inspection.

or screen out the defective units, and resubmit for reinspection. Resubmitte
ted using tightened inspection and shall not, therefore, be tendered for accgptance unless
mer rejection or requirement of correction is disclosed. Such lots shall be
ts and shall be clearly identified as reinspected lots.

1 lots shall be

separate from

bsITION OF SampLe UNits— Sample units which have passed all the Group B inspgection may be
red on the contract or purchase order, if the lot is accepted.

ip C InspECTION— Group C inspection shall consist of the inspections specifi
and sT

from whi

d in Table 1A

all be,made on sample units which have been subjected to and have passed|the Groups A
inspection.

pecial inspec-
ch the sample

4.5.14 DisposiTioN oF SampLe UNits—Sample units which have been subjected to Group C inspection
shall not be delivered on the contract or purchase order.

4.6 Control Test— Control test samples shall consist of three tires, three tubes, and one flap, if re-

quired. Samples shall be selected at the rates shown in Table 4.

4.6.1 ArpLicasLe TesT—Unless otherwise specified in the contract or purchase order (see 6.2), tires and
flaps selected as specified herein shall be tested by the contractor. Control test samples shall be
examined for the defects specified in Table 3 and subsequently subjected to the applicable test
specified in Table 1A.

.
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TABLE 4—CONTROL TEST SAMPLE RATES

Calendar-Year Production

(per plant) Control Test
1-2500 1 sample
2501-5000 2 samples
5001 and up 2 samples plus 1 add’l. sample for each 5000 but not more than 1/month

4.6.2 FaLure— Failure of a control test tire or flap to pass any of the specified examination or tests shall
result in i i :

of two additional tires or flaps and no acceptance made of the tires or flaps on hand

b. Refusal of the Government to authorize shipment of previously manufactured tires gr flaps, ei-
ther friom untested or acceptance-tested lots, on hand at the contractor’s ‘plant.

en corrected.
b. The contractor shall then submit a control test sample, representative of the corre¢ted condi-
tion, for test. Successful completion of test shall be required before acceptance of new produc-
tion wjll be made by the Government.

4.6.4 SampLE INspecTioN— Initial control test sample shall“be taken at or near the start of proguction un-
der each [contract. Control testing shall be accomplished by the contractor.

Groups Ajand B inspections, during and/or-as a final step of his production process, thp test data
generated may be substituted for the Group A and B inspactions. Authority to make the substitu-
tion shall |be granted by the qualifying activity only. The following criteria must be met

a. Tests [conducted by the manufacturer during production shall be clearly identical o or more
stringent than those specified for Group A/B inspections.

b. Contrgctor subject 100%-of the product supplied under this specification to his jproduction
tests.

¢. The phrameters measured and the failure criteria shall be the same or more stringent than
those [specified herein. _

d. The Igt rejection criterion is the same or more stringent than that specified herein.

e. The contractor shall make available all information concerning the test procedures and instru-
mentalion’ used in his production tests. The manufacturer shall also make available o the Gov-
ernment all records of all detail test data resulting from production tests.

~ f.  Once approved, the contractor shall not change the test procedures or criteria without prior no-

tification and concurrence by the qualifying activity.

4.6.5 ContRacTpr's ProbucTion InspecTioN— If the_contractor performs tests similar to those Eecified in

4.6.6 Noncompuance— If a sample fails to pass Group C inspection, the contractor shall notify the quali-
fying activity and the cognizant inspection activity of such failure and take corrective action on the
materials or processes, or both, as warranted, and on all units of product which can be corrected
and which are manufactured under essentially the same materials and processes, and which are
considered subject to the same failure. Acceptance and shipment of the product shall be discontin-
ued until corrective action, acceptable to the qualifying activity, has been taken. After the corrective
action has been taken, Group C inspection shall be repeated on additional sample units (all tests
and examinations or the test which the original sample failed, at the option of the qualifying activi-
ty). Groups A and B inspections may be reinstituted; however, final acceptance and shipment shall
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be withheld until the Group C inspection has shown that the corrective action was successful. In
the event of failure after reinspection, information concerning the failure shall be furnished to the
cognizant inspection activity and the qualifying activity.

4.7 Methods of Inspection

4.7.1 MateriaLs aNp ConsTRucTion— Conformance to 3.2 and 3.3 shall be determined by inspection of
contractor’'s records providing proof or certification that design, construction, processing, and ma-
terials conform to requirements. Applicable records shall include drawings, specifications, design
data, receiving inspection records, processing and quality control standards, vendor catalogs and
certifications, industry standards, test reports, and rating data.

4.7.2 Hiooeny Derects—To determine conformance to 3.6, the sample tires shall be examined in accor-
dance [with the tests specified in Section A.1.

4.7.3 TirRe Barance Limits— To determine conformance to 3.4.1, tires shall be tested for static unbalance

in accordance with the balance limits of Table 2.

4.7.4 Noise |Leve,—To determine conformance to 3.4.2, tires shall be tested in accordancg with the pro-
cedurgs specified in SAE J57.

4.7.5 PLuNGER ENercy— To determine conformance to 3.4.3, tires shall be tested in accordance with the
procedures specified in MVSS 571.109 (for passenger car\tires) or 571.119 (for afl other tires).

4.7.6 Tire TlracTion—To determine conformance to 3.4.4, tire traction test shall be perfomed to deter-
mine traction performance of a tire(s) under specified conditions in accordance wijth the proce-
dures described in Sections A.2, A.3, and A.4.

4.7.7 Beap Unseating— To determine conformance to 3.4.5, a bead unseating test shall bg conducted in
accordance with the procedures described dn Section A.5.

4.7.8 RoLuiNG Resistance— To determine conformance to 3.4.6, a rolling resistance test shgll be conduct-
ed in gccordance with SAE Lab Test J1269 and SAE J1379.

4.7.9 Tire TlHerMAL ReuasiLTy Test— To determine conformance to 3.4.7, the tire thermal|reliability test
shall be conducted in accordance with the procedures described in Section A.6.

4.7.10 Tire DiMensioNAL ConsTRAINTS— To determine conformance to 3.4.8, tires shall be examined using
Standgrd Inspection Equipment (SIE). Tires shall meet the requirements specified in 3.4.8. For
these gimensions that.require the tire to be mounted and inflated, the tires shall be jnflated to the
recommended air‘pressure and allowed to grow for 24 h before measurements are faken. All data

4.7.11 Rioe|HanoLiNG aND STasiLITY TEsT—To determine conformance to 3.4.9, the qualification tires will
be subjjéct'to an on-vehicle road test as described in Section A.8.

4.7.12 Ozone Resistance— To determine conformance to 3.4.10, five test specimens of the formulated
rubber measuring 3.75 X 1 x 0.075 in shall be conditioned for 24 h = 1 at 73.6 °F + 3.6 and 50%
+ 5 relative humidity. The test specimens shall then be elongated 25% and placed in an ozone
chamber in accordance with ASTM D 1149 and exposed to a mixture of ozone and air in the pro-
portion of 50 parts of ozone and pphm of air by volume + 5 for 200 h = 2 or 100 parts of ozone
pphm of air by volume + 10 for 100 h + 1 at a temperature of 104 °F + 2. The specimens shall
then be moved and examined for compliance.

4.7.13 MecnanicaL Reuiasiuty—To determine conformance to 3.4.11, testing shall be conducted in accor-
dance with the procedures described in Section A.7.

4.7.14 OperaTioNAL TEMPERATURE ENVIRONMENT— T0 determine conformance to 3.4.12.1, this test shall be
performed to determine the tire’s ability to operate successfully during low temperature. Testing
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shall be conducted in accordance with the requirements specified in ASTM D 7486, at a temperature
of —40 °C (—40 °F).

4.7.15 Tire Storace— To determine conformance to 3.4.13, the manufacturer shall provide written certi-
fication that tires will withstand extended storage for the time and temperature specified.

4.7.16 Dynamic THerMAL ProFiLE TesT—To determine conformance to 3.4.14, the tire dynamic profile test

shall be

conducted in accordance with the procedures described in Section A.9

4.7.17 Carcass Percent DerLecTioN Test—To determine conformance with 3.4.15, the tires shall be test-
ed in accordance with Section A.9 for the speed, terrain, and percent defiection as specified.

4.7.18 RePAR
utilizing
Pneumat
Tire Rep

tire casi

ose guidelines specified by the Rubber Manufacturers Association (RMA).re
¢: Retread and Repair Materials; and Military specification ZZ-P-112, Patch,
air, Uncured. '

s are of retreadable design. In addition, the tires that are not retreadable sha

Pneumatic

be perma-

4.7.19 RETREA’-E\BILITY——TO determine conformance to 3.3.1, the contractor shall certify in wriTng that the

nently m

4.7.20 Tire M
quireme

4.7.21 AGE OF

rked with the words NOT RETREADABLE. Letters shall be*a minimum of

hakiINGs— To determine conformance to 3.5, the tires shallrbe examined for
ts.

IRes— To determine conformance to 3.3.4, tires shall be examined to assure

tires is npt in excess of the time specified.

4.7.22 TreaD
mance tg

4.7.23 PRESER

tires by tE

preserve

4.7.24 INSPECT
be exam

4.7.25 SusmiiaL of ProoucTtion TesT.DATA— Every 24 months the contractor shall forward a rg

/15 in high.

marking re-

that age of

npicaTors—Tires shall be visually examined for treadwear indicators to assure confor-

3.3.3 requirements.

in accordance with Section 5:for the level specified.

ATiIoN—To determine conformance torpreservation requirements, prior to ac¢eptance of
e Government, the contractor shall provide written certification that the tires| have been

on oF TIRe Packacing— To determine conformance to 3.5.2, the tires prior to shipment shall
jned for the specified packaging and packing requirements as required by S¢

ction 5.

port to the

quallfymg activity. The qualifying activity shall establish the initial reporting date. The feport shall

consist gf:

a. A sulr]mary of the results of tests performed for inspection of product for delive

& B)
and t

dicatingras*a minimum the number of lots that have passed, the number that
he groupswhich they failed.

mary.of the results of tests performed for periodic inspection (Group C), i

(Groups A
ave failed,

cluding the

cates nonconformance with specnflcatuon requwements and correctlve action acceptable to the
qualifying activity has not been taken, action may be taken to remove the falllng product from
the QPL.
c. Failure to submit the report within 30 days after the end of each 24-month period may result
in loss of qualification for the product. In addition to the periodic submission of inspection data,
the contractor shall immediately notify the qualifying activity at any time during the 24-month
period that the inspection data indicate failure of the qualified product to meet the requirements
of this specification.

5. Packaging

5.1 Preservation shall be at level A or C, as specified (6.2).
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5.1.1 Lever A

5.1.1.1 Cleaning—Tires shall be cleaned in accordance with MIL-T-116, Process C-1.
5.1.1.2 Drying—Tires shall by dried in accordance with MIL-T-116 Process D-1.
5.1.1.83 Preservation—Tires shall be preserved in accordance with MIL-STD-1190.
5.1.2 LeveL C

5.1.2.1 Preservation—Tires shall be preserved in accordance with MIL-STD-1190.

5.2 Packing—Packing shall be Level A B, or C, as specified (see 6.2).

5.3 Marking

5.3.1 Levey
6. Notes—

6.1 Intend
replad

is nolmandatory.)

(This section contains information of a general or explanatory nature that may

d Use—This specification is for military tactical wheeled vehicles, original eguipment, new

ement, and retread tires.

6.2 Orderi

a. Tifle, number, and date of this specification.
b. Issue of DODISS to be cited in the solicitation and;'if required, the specific issue of individual

d
If
Q
S

Cq
4,

g S
6.3 Qualifi

~oap@

g Data

cuments referenced (see 2.1 and 2.2).

responsibility for inspection and place of:inspection is other than as specified (see 4.1).

alification inspection, if other than as.specified (see 4.4).

mple size for examination and QCl\acceptance criteria (see 4.5).

ntrol test sample size, frequency)of tests, and disposition of lots and defec
).

lection of applicable level.and packaging requirements (see Section 5).

tation—For products,requiring qualification, awards will be made only for g

s A, B, ano C—In addition to any special or other identification marking requilled by the con-
tract (see 6.2), each unit shall be marked in accordance with MIL-STD-129.6:

be helpful, but

ive items (see

roducts which

are, at the time set for opening of bids, qualified for inclusion on the QPL, whethpr or not such

products have actually"been listed by that date. The attention of manufacturers is

called to these

requirements and they are urged to arrange to have their products that they proppse to offer to
the Federal Government tested for qualification. And, if approved, they may be| eligible to be
awarded contracts or purchase orders for the products covered by this specificatipn.

Note— The/activity responsible for the QPL is the U.S. Army Tank Automotive Command, 28151

Van-Dyke Avenue, Warren, Ml 48397-5000, and information pertaining to

products may be obtained from that activity.

hualification of

PREPARED BY THE SAE TRUCK AND BUS MILITARY/INDUSTRY TIRE TECHNOLOGY
SUBCOMMITTEE OF THE SAE TRUCK AND BUS CHASSIS TECHNICAL COMMITTEE
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APPENDIX A—TESTS

A.1 Hidden Defects Test—This test is to determine in a laboratory either through dissecting, x-ray,
and/or holographic inspection if there are any separations of ply, belts, cord, or bead.

A.1.1 Test Equipment and Materials— Standard Inspection Equipment (SIE) used to dissect tires; x-ray
and/or holographic equipment.
A.1.1.1 SampLe TirRes— Tires used for hidden defects testing shall be those that were subjected to the
plunger energy tests.
A1.1.2 Test— Sample tires shaII be cut radlally into ten equally spaced sections. Each sectlon shall then
i : 3 ge-—at-ppint of max-
der to do a
ed for evi-

more complete mspectnon of the tire samples. The cut samples shall then be exami
dence of separation of tread, ply, belt, cord, or bead.

A.1.1.3 The contractor, as an alternative, may use x-ray and/or holographic examination. [However, if
there is foubt as to the validity of the results of x-ray or holographic examination, the iovernment
may require the contractor to subject the sample tires used for plunger-energy to the cptting meth-
od as specified in A.1.1.2.

A.2 Tire Traction Test— This test determines the tire traction perfdrmance of a tire relativg to a speci-
fied confrol tire or to other specified tires, all tested under similar specified conditions{ The objec-
tive is tq develop uniform test procedures for use in evaluating traction performance| of tires for

military yehicles.

A.2.1 Methodology

A.2.1.1 The tfaction performance of an established reference (control) tire shall be used a3 a basis to
comparg the performance of candidate tires.\Tests shall be conducted on, but not Iimi[ed to, mud,
sand, snow, and wet pavement sections ‘for both the reference and candidate tire tests. Desired
surface tonditions shall be made known in advance of the testing. Test results shall| be used to
determirle the traction coefficient of\both the reference tire and candidate tire and the traction coef-
ficient' ffom the tests shall be comparatively evaluated. The candidate tire must show a traction
performance equal to or greater than the performance of the reference tire to satisfy the stated
traction friteria with an acceptable margin of test error of 5% deviation. Two methopds of tests
may be Uised for this deterrmination: the single wheel traction test and/or the drawbar pull test. The
single wheel tractionstest shall facilitate a more expedient means of selecting from multiple tire
candidates. Drawbar. pull tests shall then be used in making the final selection(s).

A.2.1.2 The wet pavement evasive maneuver test procedure shall be used to evaluate tire maneuver
traction,|Section A.4. This test shall be conducted on wet pavement only.

A.2.2 Facilities

A.2.2.1 TesT VEHICLE

A.2.2.1.1 Single Wheel Tests—A test bed capable of providing single driving tire traction shall be
equipped with an instrument package capable of measuring the longitudinal and vertical wheel
forces as well as the velocity of the test wheel and ground speed. The capability of logging of the

'Traction coefficient is defined as the longitudinal force from the tire divided by vertical load.
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data at a minimum sampling rate of 20 samples per second is required. The driving test tire shall
be positioned to eliminate the test tire tracking another tire through the test course.

A.2.2.1.2 Drawbar Pull Tests— The test vehicle shall be all-wheel drive equipped with the control or can-
didate tires in all wheel positions. The test vehicle shall be run together with a dynamometer vehi-
cle of adequate size and load to permit controlling the test vehicle speed. The connection between
the vehicles shall be a cable or a towbar parallel to the ground containing a load cell capable of
measuring the drawbar force. Instrumentation recording the drawbar force, time, wheel speed(s),
and ground speed shall be installed in the dynamometer vehicle. Sampling rate for the above mea-
surements shall be a minimum of 20 samples per second. The drawbar pull test procedure de-
scribed in J1466 OCT85 is an acceptable alternative for snow tests. However, this procedure must
employ| a front-wheel drive vehicle (J1466 Section B.3).

A.2.2.2 Soi|Test Courses— Tests shall be conducted on courses prepared to the followjng specifica-
tions:
A2.2.2.1 Sdil Tests—At least two courses for each selected condition shall be‘required to provide a
large gnough area to accommodate testing. The test sections shall be<uniform, lavel, relatively
smootH, with no vegetation, a minimum of twice the tire section width by 500 ft Igng for single
wheel {ests and 20 ft wide by 300 ft long for drawbar tests. Priorto‘testing, the coyrses shall be
prepared to a uniform depth and strength and exhibit no evidence of previous usagg. Cone pene-
trometér measurement s shall be taken in a cross-batch pattern not exceeding 10 fif to determine
ity of compaction. Soil samples shall be collected at three locations in the tdst courses at
the surface, and 6 in in depth.

A.2.2.2.2 Snow and Ice Tests—The source procedure as-in SAE J1466.

A.2.2.2.3 Fihe-Grained Soil (Mud)—This test section shall be constructed of sit (ML—as defined by
Unified Soil Classification System). The depth of the ML soil shall be at least 30 in a d compacted
to provide a cone index of at least 300 throughout the soil profile prior to wetting. Before the start
of the tests on each course, an amount-of water that simulates 0.5 in of rainfall sh3ll be sprayed
uniformply over the course. A 5-min waiting period shall be observed between the gnd of wetting
and the start of traction testing, and testing shall be completed within 15 min of water application.
Each test shall be conducted on untracked material. Soil moisture content shall be fetermined at
three lbcations in the test section at 0 to 1 in, 1 to 3 in, and 3 to 6 in depths.

A.2.2.2.4 Cbarse-Grained Soil {Sand)— This test section shall be constructed of sand ($P—as deter-

mined oy USCS). The depth of the SP soil shall be at least 30 in, tilled to at least § in, and dried

- to a mpisture content of less than 2.0% in the top 3 in of sand. The cone index at the 3-in depth

shall not exceed 100.

A.2.2.2.5 Show—Fresh fallen snow 6.0 to 12.0 in deep shall be of a compaction such that a first un-

trackeql pass_of the test tire exhibits a sinkage of between 1 and 3 tread depths. The snow shall

have 4 uniform profile in its upper 6 in. If compaction or grooming is necessary to jobtain the re-

quired aee e e e al-be—aged pe¥o esti egi : peratureat1

in below the test surface shall be between +5 °F and +15 °F. Each test shall be conducted in a
fresh test surface.

A.2.2.2.6 Instrumentation

A.2.2.2.6.1 Longitudinal and vertical forces on the test, along with test wheel and vehicle speeds, shall
be measured within 2% accuracy as established by annual National Bureau of Standards traceable

calibration.

......

A.2.3 Preparation for Tests
A.2.3.1 All transducers and instrumentation must be calibrated according to recognized procedures.

A.2.3.2 Ties—Two new tires for the single wheel tests and two new tires for each tire position for the
drawbar test shall be required as test samples for each variable. These samples shall be produc-
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tion tires (or experimental), inspected by the maker to be free of defects and conforming to appli-
cable standards of manufacture. Test tires must be less than 6 months old when tested.

A.2.3.3 Rims—The tires shall be mounted on rims specified in the military supplement of the T&RA year-
book as preferred for the size and load range being tested.

A.2.3.4 InFaTion—Tire pressures shall be adjusted to attain the specified deflection based on the mis-
sion profile applicable.

A.2.3.5 BreakiN—Each of the test samples shall be driven at maximum vehicle speed (not to exceed
55 mph) on a dry paved surface for 100 miles inflated to the highway tire pressure. The tires shall
be free of mold flash, lubricants, and shall have tread labels removed. In addition, test and control

tires shrmrmmind.

A.2.3.6 MeasUyreMents—The tires shall be inspected and measured following the break-ij'. Measure-
ments shall be at three locations around the periphery of the tire and shall include: trgad depth at
crown and shoulders, tread profile, section width, tread radius, tread arc width;"and oufside diame-
ter.

A.2.4 Test Procedure

A.2.4.1 Warm up electronic test equipment as required for stabilization. _

A.2.4.2 Test fires must be stabilized at ambient temperature and shielded from direct surnlight before
testing.

A.2.4.3 Subject the test tire to the specified test load + 2%.

A.2.4.4 Adjus} tire inflation pressure immediately before testing to the specified test inflatibn pressure
+ 7 kPa (= 1 psi). '

A.2.4.5 Recotd tire identification and other data, including date, time, ambient temperature, test surface
temperature, type of test surface, etc.

A.2.4.6 Recoid all test data information relative to the actual test.

A.2.4.7 SincLE WHeeL MeTHop— The test vehicle shall be equipped with either the control gr candidate
tire inflated to the appropriate deflection and the load adjusted to the static load requifement. Op-

the drawbar. Load shall be gradually applied to the drawbar by the dynamometer operator, in-
creasing the power required by the test vehicle to maintain a constant engine rom. The test vehicle
progresses in steps from a 0 load—0 slip condition to a high load—max slip condition. Immediate-
ly following completion of the first test, the vehicles shall be repositioned at the beginning of the
test lane offsetting the tracks of the first test. A minimum of three drawbar tests shall be conduct-
ed.

A.2.4.9 Tire Loan—For the drawbar pull test the test vehicle shall be loaded to equal individual static
tire load(s) within +3% and to within +5% of the minimum and maximum tire load of the intended
usage vehicle. The single wheel tests shall measure the average dynamic tire load for a series of
test runs for calculation of tractive coefficients. All control and candidate tires shall be run at the
same tire deflection for a particular comparison. Tires shall be tested at minimum and maximum
tire deflections. Also, the tire may be tested at intermediate deflections.
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A.25 Data Analysis

A.2.5.1 SineLe WHeer Tests— Both tabular and graphical data from the ten runs shall be obtained ex-
pressing the tractive coefficient of the control tire and the candidate tire as a function of the slip
velocity. The mean peak traction coefficient shall be shown as well as the area of the traction
curve from 1.0 to 10.0 mph slip velocity. A statistical analysis showing standard deviation and coef-
ficient of variation of the peak and area for the group of runs is also made. The candidate tire(s)
shall be rated as a percentage of the control tire performance at 100%.

A.2.5.2 Drawsar Test— Traction in terms of traction coefficient at various slip values for each test shall
be obtalned from the test record and plotted as tractuve coeffrcrent versus percent wheel slip
(wheel speed-ground-speed/greuhnd-speet 66 ¢ be-dra throughthe

shall be rated as a percentage of the control tire performance at 100%.

A.3 Tire Traction Test—Drawbar Pull Test Procedure: This method covers the measurempnt of driving
traction of a pair of tires designed for and mounted on passenger cars or light trycks traveling
straigh{ ahead on a prepared snow surface using the two<vehicle drawbar pull system.

A.3.1 Summiary of Method— The test is conducted by towing:a hold back vehicle (dynamometer) behind
the tes{ vehicle moving in a straight line. A constant'speed is maintained by increasing the brake
application of the dynamometer to compensate for’increasing throttle setting of the test vehicle.
The dyhamometer braking is increased only as much as is necessary to maintain a [constant test
speed. [The test progresses with increased throttle setting and dynamometer brake application until
the tesf tires spin through the desired slip\range.

A.3.1.1 Test|Speep

A.3.1.1.1 Thp nominal recommended vahicle test speed is 8 km/h (5 mph).
A.3.1.1.2 The actual vehicle speed must be within 1.6 km/h (1 mph) of nominal recommended.
A.3.1.1.3 Speed variation during-any individual test run must not exceed 1 km/h (0.5 mph).

ge of the tire
s acceptable

on the drive

axle. The use of overload sprmgs, air shocks, or suspensuon blocks is acceptab|e

A.3.2.1.3 The test vehicle should incorporate an automatic engine throttle applicator capable of provid-
ing a smooth increase of driving torque.

A.3.2.2 Towep HoLo BAack VEHICLE

A.3.2.3 OtHeR EquiPMENT

A.3.2.3.1 Drawbar Assembly—The drawbar assembly consists of a load transducer in series with a
flexible (chain) or solid (tube) connection between the test vehicle and hold back vehicle. The at-
tachment of the drawbar to the rear-wheel-drive test vehicle is directly to the test vehicle’s frame
or rear axle assembly through a freely rotating joint. Springs can be provided to counterbalance
the static weight of the force transducers and drawbar assembly.
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A.3.2.3.2 Intercom— An intercom should be used between the test and dynamometer vehicles for prop-
er coordination of the test activities.

A.3.2.4 INSTRUMENTATION

A.3.2.4.1 Th
cy, filte

A3.2.4.2 Fo
ed (opt
A3.2.4.3 Ve

o test system measuring instrumentation shall have specifications sufficient to mest accura-
ring, and digital requirements as outlined in ASTM F 408.

rce transducer, to measure drawbar pull force. An analog or digital readout may be provid-
ional) in the test vehicle for on-site calibration purposes.

hicle speed sensor, to determine vehicle speed accurately. This may be accompllshed with

a speed pickup from a front wheel of the test vehicle, a fifth wheel, or some other apjpropriate de-

vice.

A3.2.44 Ta
test ve

A.3.2.4.5 My
ducer ¢
cessing
data pr
require

A.3.2.4.6 Migroprocessor, used for on-board data processing_This unit is not required,

data pr

A.3.3 Prepa

A.3.3.1 Test
A.3.3.1.1 All

A3.3.1.2 Th

chgenerator, to measure average angular velocity of the two test wheels, indtalled on the

nicle.

Itichannel recorder or XXY or XYY function plotter, to provide a,permanent regord of trans-
utput signals prior to any data processing. This recorded data,can be used ‘:)r hand pro-
of data or to provide an information source for confirming outputs of any digjtal or analog
pcessors. A visual display of this data is appropriate ascan aid to the operatpr, but is not
.
put simplifies
pcessing.

ation of Equipment

VEHICLE
transducers and instrumentation should be calibrated to recognized procedufes. -

u
5 same tires are to remain on the’nontest wheel positions throughout the tejt.

A.3.4 Calibration

A.3.4.1 Calirate the force transducer, speed sensor, test wheel speed, tachgenerator, an

all other in-
termedipte instrumentation,sin-accordance with the manufacturer's recommended prIcedure.
A.3.4.2 All instrumentation is'to be calibrated prior to each test program, and provisions should be pro-

vided for daily field callbratlons

A.3.5 General Test Conditions
A.3.5.1 Conduct the tests on a level surface mesting the requirements of 4.2 (SAE J1466).

A.3.6.1 Warm up electronic test equipment as required for stabilization.

A.3.6.2 Test tires should be stabilized at ambient temperature and shielded from direct sunlight before
testing.

A.3.6.3 -Apply test tires to the test positions.

A.3.6.4 Adjust the vehicle test wheel static weight by ballasting to match the static wheel load specified
for test tires.

A.3.6.5 Check and adjust tire inflation pressure as required immediately before testing.

A.3.6.6 Record tire identification and other data, including date, time, ambient temperature, and test
surface information (see A.3.4.2).
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A.3.6.7 Approach a test site moving in a straight line at a constant nominal speed of 8 km/h (5 mph)
and adjust the hold back vehicle speed to obtain near zero drawbar pull force.

A.3.6.8 Turn on the recorder drive just prior to reaching the test site.

A.3.6.9 Activate the automatic throttle applicator to obtain a maximum 1800 N/s (400 Ib/s) measured
drawbar force before spin.

Note— An invalid snow traction test run occurs when a tire digs through to either the base road
material or to glare ice during tire acceleration or spin. ’

A.3.6.10 Record test data. Data plotted or recorded shall include drawbar force or traction coefficient
vs. Differential Interface Velocity (DIV)— (the difference between the tire speed and the test vehicle
speed),| ground speed, and a time reference.

A.3.6.11 Repeat A.3.6.8 to A.3.6.10 to obtain a minimum of eight acceptable curves. accprding to the
criterialin 6.2.1 (SAE J1466). Determine mean and standard deviation of test,sequer|ce. Eliminate
outlier test data, which is defined as any individual test value more than 1.5°standard deviations
from thie calculated mean. After eliminating outlier test values, recalculate the mean and standard
deviatign of the test sequence.
NoTe—[Fests should not be conducted over the same surface without adequate surface recondi-

lioning between tests.

A.3.6.12 Ruf a Snow Monitoring Tire (SMT) at the beginning and end of each test sequer|ce and every
third test the between (SMT-T-T-SMT-T-T-SMT, etc.).

A.3.6.13 Eagh test tire will be tested three times, preferably on different days.

A.3.6.14 Every effort should be made to have the same’test drivers perform the same fest functions
through a sequence of tests.

A.4 Tire Traction Test—Wet Pavement Evasive Maneuver

A.4.1 Scopd— This test procedure is intended to be used as a field test procedure; howeyer, the basic
criteria|are also intended to provide a standard reference for simulation of the bas|c maneuvers
through various mathematical modeling techniques.

This dgcument provides a procedure and instructions for:
A.4.1.1 INSTRUMENTS AND EQUIPMENT '
A.4.1.2 VEHIELE PREPARATION

A.4.1.3 Test oF SINGLEAND COMBINATION VEHICLES

A.4.2 Purpose—This procedure provides a method to evaluate the stability of vehicles under simulated
highway canditions. Overturn and loss of control are of primary concern, and other stability prob-
lems sEah.amﬂ.ﬂathnng_uu- i der/oversteering are also evaluated.

A.4.3 Facilities, Instrumentation, and Equipment

A.4.3.1 A flat, level (not to exceed 1% grade) surface of concrete or black-top large enough to contain
the course shown in Figure A.1, as well as adequate acceleration and deceleration lanes. An ade-

quate safety zone on each side of the course is also required.

A.4.3.1.1 The test surface shall be free from any loose material before wetting.

A.4.3.1.2 The wind velocity shall not exceed 8 km/h and both velocity and direction shall be recorded
in the test results.

A.4.3.2 Vertical pylons of expendable or deformable material to mark the course as indicated by the “o”
marks on Figure A.1. Pylons shall be sufficiently high to assure no portion of the vehicle passes
over the top without contacting the pylon.
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X = (2X WB) + L

WHERE

WB = WHEELBASE OF
VEHICLE
L = OVERALL LENGTH OF
VEHICLE

(o]

OOOOOOOOOOOOOOOOOOCOOQTOO
OOOOOOOOOOOOOOOOOOOOOOLOO

NOTE:
PYLONS TO BE LOCATED AT 4 FOOT INTERVALS AND BE
NUMBERED TO IDENTIFY THEIR LOCATION ON THE COURSE

FIGURE A1—COURSE LAYOUT
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A.4.3.3 A calibrated fifth wheel shall be used to measure vehicle speed.

A.4.4 Vehicle Preparation

A.4.4.1 Vehicles to be tested shall be serviced in accordance with manufacturers’ recommended proce-

dures.

A.4.4.2 Payloads shall be loaded and secured in accordance with normal commercial practice except

A.4.5 Calculation of Test Course Dimensions

A.4.6 Method

that testing with abnormal payloads should be considered; i.e., loads with high center of gravity,
live loads, such as partially full tank trucks, etc. It is strongly recommended that reasonable loads
of these types be mvestlgated to assure stable operatlon under normal usage. In particular, van
bodies sheu saylos ad-throtghot v - at the center
of gravity is in the center of the van volume vertlcally, transversely, and Iongltudlnaly Consider-
ation should be given to testing with representative ‘“‘worst case loads’ with_the-load off-center
transveisely.

The dimension “X” on Figure A.1 shall be calculated as follows for each vehicle of vghicle combi-
nation tpsted:
= (2WB) + L (Eq. A1)
where:
WB =|wheelbase of vehicle
L . =|overall length of vehicle or vehicle combination

A.4.6.1 The yehicle shall be driven by a competent;test driver well trained and thoroughly [familiar with

the test|vehicle. Successive trials shall be conducted through the test course at graddally increas-
ing speeds to determine the maximum speed at which the vehicle (or vehicle combination) can ne-
gotiate the course without contacting./any of the pylons and without overturning or ¢ther loss of
control. |Repeat runs shall be made_ until the test director is satisfied that the maximum speed has
been ddfined within =1 mph. The-test driver shall be permitted to call any run invalid based solely
on his/her judgment. For each:run the vehicle shall enter the test area in the center of the lane and
te.”

3 : the format
shown in anure A2, (Addmonal columns should be added as needed for vehicle combinations
consisting of more units.) Payload center of gravity and moments of inertia are desirable when
available. When these detailed data are not available, a full description of the payload shall be in-
cluded and as a minimum the individual axie loads shall be recorded for each payload configura-
tion.

A.4.7.2 For each test run the data on Figure A.3 shall be recorded.

A.5 Military Bead Unseating Test

A.5.1 Scope—This document specifies a test method to measure the speed and inflation pressure at

which the outside tire bead will become unseated from its normal location as a critical component
of the tire/wheel assembly.
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Configuration code (for cross-reference)

Vehicle Description:

Truck/Tractor Trailer/Semi-Trailer/ Trailer

Make: Make: Make——
Model: Model: Model:

Year Mfr'd: Year Mfr'd: Year Mfr'd:

VIN (or SerNo.): VIN (or Ser.No.): VIN(or Ser.No.): |
Weight as tested: Weight as tested: Weight as tested:
Wheelbase: Wheelbase: Wheelbase:
Suspension

Frt: | Rear: Frt/tag: Rear: Frt/tag: __ Rear

Rate/type (leaf, torsion bar, air, etc.)

Axle loads:

Frt: Rear: Frt: Rear: Tag: Rear:

Payload nafrative description:

Center of giavity height from ground (if available)

Truck: Truck payload: Truck with payload:
Trailer: Trailer payload: Trailer with payload:
Trailer; Trailer payload: Trailer with payload:

Moments of inertia (as available):

FIGURE A.2—DESCRIPTIVE INFORMATION
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Date Wind velocity: Direction: Friction coefficient:
Configuration code: Run number: Direction: Start from right or left:
Gate dimengion ("X"):

" Vehicle speed at entry: Vehicle speed at exit:
Pylons displaced (area/number): / ; /

" Wheel lift-off observed:

Comments:

FIGURE A.3—TEST DATA

A.5.2 Definifions—For the purpose of.this procedure, the following definitions will apply:

A.5.2.1 VenigLe Speen—The actual over-ground velocity of the test bed vehicle at the tirme test speed

(refererjce 2.1) is recorded.

A.5.2.2 Test|TiMe—The time(taken to cbver the test distance, or duration of the test run,
seconds (s). ‘

expressed in

A.5.2.3 Test| Distance—~The measured distance traveled by the vehicles during the test time, expressed

in metdrs (m).or.feet (ft).

A.5.2.4 Test|Bet-Mass—The mass of the test bed as tested, including operator, fuél, and
partmepts_at their specified levels, expressed in kilograms (kg) or pounds (lb).

all fluid com-

A.5.2.5 Hot Tire Pressure— Air inflation in each test bed tire as tested, expressed in kilopascals (kPa)

or pounds per square inch (psi).

A.5.2.6 CoLp StarT TiRe Pressure— Air inflation of each test bed tire at 60 °F air change
expressed in terms of (reference 5.2.5).

temperature,

A.5.2.7 AMmBIENT TemPERATURE/RELATIVE Humipity—Wet bulb and dry bulb readings which are recorded at
the start and finish of each test run, expressed in terms of degrees Celsius (°C) or degrees Fah-

renheit (°F).

A.5.2.8 Test Run— Total test distance at each test speed in terms of test course laps.

A.5.2.9 Test Course Lavout—Equal radius Figure 8 configuration of predetermined asymmetrical curva-

tures on a level graded surface within 0.5% grade.

3
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Q)

A.5.2.10 Test Course Base MaTteriaL— Sand or clay with test tire travel path pre-rutted to a depth equal
to one-half the tire’s section height at the outside sidewall.

A.5.2.11 Test Course Rabis oF Curvature—Outer one-half of the opposing curvatures bisected by the
length of the course to be:

The radius at the centerline of the vehicle’'s front axle travel path is that which is produced by the
steering the vehicle at 90% of its specified full lock turn.

A.5.2.12 Test Tire Loans—Those loads expressed in pounds, specified as maximum tire loads by the
Military Tire Supplement of T&RA Yearbook on the vehicle manufacturer.

A.5.2.13 Test Ben—The vehicles for which the test tire is intended to be use

A.5.2.14 Test|Tire Rims—Rims which are of equal size for each test bed wheel position~ahf within the
dimensidnal limits specified by T&RA Military Supplement or vehicle manufacturer-for the tires be-
ing test

A.5.3 Instrumpntation Required

A.5.3.1 Sreep
a. A velpcity sensor attached to the transfer case speedometer gear output shaft orlfifth wheel.
b. A lap|time measurement device.

A.5.3.2 Pressyre— A calibrated pressure gauge.

A.5.3.3 RiM/BEap Seat Dimension—T&RA ball tape for bead seat diameter and caliper with steel rule for
other rin dimensions.

A.5.3.4 Tire BEap Insipe DiameTter— Steel tape for bead sole circumference or internal bead diameter cali-
per with [steel rule.

A.5.3.5 Loap $caLes—Maechanical or electronic wheel scales with +2% full scale accuracy.

A.5.3.6 ENvIRONMENTAL MeasureMENTs —Ambient-temperature and % relative humidity at beginning and
end of each test sequence.

A.5.3.7 Cone PeneTroMeTeErR— To measure’ Cone Index (Cl) and Remolded Cone Index (RCI) pbf test area
berm soi] before and after each test sequence (ref. NRMM procedure).

A.5.4 Test Prpocedures

A.5.4.1 VencLg—Calibrate 'speedometer indicator at 5, 10, and 20 mph with loaded vehicle and tires
equal to [test tires indrevolutions per mile.

A.5.4.2 Tires ANo WHEELS—Inspect and measure test tires and rims separately. Code each rim and mat-
ing tire irdicating the SS bead match with its rim bead seat. Tire position (serial no.) on rim should
be indexpd-with valve hole.
Tires should be mounted for this test using manufacturers’ recommended procedures for lubricant.
Record maximum inflation pressure required to seat bead. inflated tires at test pressure should be
stored for at least 24 h prior to mounting on vehicle.

Test tires should be broken in by operating them on a hard surface road for 50 miles at test load
and maximum test inflation pressure at 50 mph + 5 average.

Test tires should be measured 24 h after break-in and before test start, i.e., outside diameter
(crown), cross-section, tread depth (shoulders and crown), tread arc (profile) shore ““A” (crown).

A.5.4.3 Test Tire Posimions—Both front steering positions. Any nontest wheel positions should have
tires and wheels of the same size, inflation pressure, and normal maximum load distribution.

A.5.4.4 Test sequence should start at the intersection of the Figure 8 and proceed clockwise into the
first turn. Test speed constant should be achieved after first Figure 8 lap. Cumulative lap timing
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for six laps at constant speed should begin after first lap is completed. No more than 30 min
should elapse between six lap test sequences. If more than 30 min is required, the first sequence

should

be repeated before proceeding to the next sequence in order.

A.5.4.5 Test tire pressures should be set at 35 psi (corrected to 60 °F air charge temperature) for initial
six lap sequence. Test tire pressures should be reduced for 25 psi (hot) and second six lap se-
quence should be completed. The third six lap sequence should begin with test tire pressures re-
duced to 15 psi (hot) and the fourth sequence should be completed. The fifth six lap sequence re-
quires the tire pressures to be reduced to 10 psi (hot). The sixth sequence requires six laps at 5
psi (hot). If no air loss is measured or tire/rim rotational displacement is measured, the tire and rim
system is considered qualified to operate without additional modifications (bead locks, bead

spreadgrs, or safety humps).

A.5.4.6 Test
A.5.4.7 The

one-half the loaded section height +1 in of the test tire by lowering the untravele

height.

A.5.5 Data
A.5.5.1 Dara

vehicle constant speeds limit—maximum controllable safe speed.

effective test course rut depth (berm height at outer wheel path) should be

Requirements

Reouction—Data reduction should include:

P

Tot
Tot
Me
Me
Me
Me
Me
Me

~T@ 0 apo

A.5.5.2 All tpst data shall be recorded.

A.6 Tire Th

to determine its ability to_operate at a specified temperature for a period of time/mile.
tions afe accomplished by this test.

a. Acdomplish a minimum period of operation without tire failure.

b. Detprmine the mode of tire failure when it does occur.

A.6.1 Genetal Test Conditions

Avdrage mph each completed sequence

| sequence distance to air loss or rotational displacement

| sequence time to air loss or rotational displacement

sured air loss at each sequence or event ,

sured rotational displacement at each.sequence or event

sured rut depth at each sequence

sured temperature (ambient °F) each sequence

sured inflation pressure at start'and finish of each sequence
sured RCI and measured Cl-at each curve prior to and end of test

rmal Reliability Test—This test is designed to validate a tire's thermal capab

maintained at

d outer berm

lities in order
Two evalua-

A.6.1.1 Tire TemperaTure— Threshold tire temperature as specified by the requirements of the vehicle
mission profile.
A.6.1.2 Tire INFLATION PRessure— Minimum possible to achieve threshold tire failure temperature.

A.6.1.3 TR
A.6.1.4 VEH

Loap—Maximum possible to achieve threshold tire failure temperature.

cLe Speep— Maximum possible to achieve threshold tire failure temperature.

Note— Tire inflation pressure, tire load, and vehicle speed counterbalance affect one another, ne-

cessitating the adjustment of all to accomplish the threshold tire temperature.

In no instance

should this test condition be less severe than most severe service the tire will experience

in its mission profile. Specific test conditions shall be selected based on the
thermal profile test.

results of the

e
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