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3. DEFINITIONS

Definitions for this document are included in SAE J2013.

4. TECHNICAL REQUIREMENTS

4.1 List of Tests and/or Inspections

A cross reference of inspections and tests for new and retreaded replacement tires is shown in Table 1.

TABLE 1 - TEST FOR NEW
—AND RETREADED RERLACEMENT HIRESMHEELS/RUNELAT SYSTEMS

Title/Subject SAE J2014 and Test

Admin. Procedure

Manual (Appendix A,

References Industry Test)

List of tests angl/or Inspections 4.1
Mixed Fitment [Testing 4.2
Retreadability 431
Repairability 4.3.2
Treadwear Indicators 4.3.3
Tire Imbalance| Limits 4.3.4
Tire Traction 4.4.2 Section A.1
Vehicle Evasive Maneuver 4.43 Section A.2
Bead Unseatiny 44.4 Section A.3
Rolling Resistance 4.4.5 SAE J1269
Dimensional Cfiteria 4.4.6
Mechanical Rejiability (Off-road Durability) 4.4.7 Section A.4
Tire Treadlife Durability 4.4.8 Section A.5
Comparative Stopping Distance 4.4.9 Section A.6
Tire Single Wheel Skid Resistance 4.4.10 ASTM E274
Rim Slip 4.4.11 ASTM F2803
Load Deflectiomf 4.4.12 SAE J2704
Mission Profile|Runflat 4.4.13 Section A.7
Paved Runflat 4.4.14 Section A.8
Curb Impact 4.4.15 Section A.9
Half Round 4.4.16 Section A.10
Absorbed Powegr Ride, Quality 4.4.17 Section A.11
Mission Profile|Speed Evaluation 4.4.18 Section A.12
High Speed Evaluation 1419 Section A 13
Steady State Dynamic Stability 4.4.20 SAE J2181
Tire Underbody Impingement 4.4.21 Section A.14
Convoy Escort 4.4.22 Section A.15

4.2 Mixed Fitment

Mixed fitment testing shall follow the standard fitment testing.

Testing

If the standard fitment results indicate that a candidate

tire/rim/runflat system does not qualify, then a mixed fitment evaluation is not necessary. The government program office
shall work with the testing agency to determine the mixed fitment test scenarios.

Following the standard fitment, each group (including the reference if planned to be mixed with the candidates in the field)
will be given a rank order rating starting with 1 being the best performing for a particular test.
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Mixed fitment should consider the particular test and placement of the best performing and worst performing tires. An
example of the test order is shown in the following table. An example for a handling test of a 2-axle vehicle with 3
candidate tires and 1 control tire:

Tire Placement (Tire Ranking)
LF RF LR RR
1 1 4 4
1 1 3 3
2 2 4 4
2 2 3 3

Additional mixed fithent testing can be conducted to include combinations left to right, oppesing

different tires if so re

The results for each

the Administrator’'s manual.

4.3 Design and Construction — The Design and Construction of the tire/rim/runflatassemblies shall

listed in the Ad

4.3.1 Retreadabili
Administratg
4.3.2 Repairability
manual.
4.3.3 Treadwear |
manual.
434
Administratg
4.4 Performance
441 Thetireorr
Administratd
4.4.2 Tire Tractiorn

Tire Imbalapce Limits - The tire/rim/runflat*assembly Imbalance Limits shall meet the deg

quired.

mixed fitment will be compared to the reference standard fitment results, For pas

ministrator’'s manual.

y — (New tires only) The retreadability of the(tires shall meet the desc
r's manual.

— (New tires only) The repairability of the tireS)shall meet the description listed i

hdicators - The treadwear Indicators_ofthe tires shall meet the description listed i

r's manual.

btread, manufacturer provides certification that the tire meets the requirements lis
r's manual, before proceeding with the following testing.

Purpose — This is a 1est to determine a tire’s ability to withstand sustained operation on severe off-roag

corners, or multiple

s/fail criteria, refer to

meet the description

iption listed in the

h the Administrator’s

N the Administrator’s

cription listed in the

ted in Table 1 of the

conditions.

When specified, a tire traction test shall be conducted to determine traction performance of the tire(s) under specified
conditions as described in Appendix A, Section A.1, to determine tire performance in mud, sand, and/or snow. For
pass/falil criteria, refer to the Administrator’'s manual.
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4.4.3 Vehicle Evasive Maneuver

Purpose — This test procedure is intended to be used as a field test procedure; however, the basic criteria are also
intended to provide a standard reference for simulation of the basic maneuvers through various mathematical modeling
techniques. This document provides a procedure and instructions for instrument and equipment, vehicle preparation, and
test of single and combination vehicles. This procedure provides a method to evaluate the stability of vehicles under
simulated highway conditions. Loss of stability is of primary concern.

When specified, a wet and dry pavement evasive maneuver test shall be conducted to determine the tires’ performance
under specified conditions as described in Appendix A, Section A.2, to determine tire performance on wet and dry

pavement. For pass/fail criteria, refer to the Administrator's manual.

4.4.4

Purpose - A test m¢g
inflation pressure.

When specified, a b
refer to the Administ

445 Rolling Res
Purpose — This prod
truck, and highway t
slip and inclination a

When specified, to g
SAE J1269. For pas

4.4.6

Bead Unsea]iting

thod to determine tire slip, air loss or bead unseating when operated at.the min
pad unseating test shall be conducted as described in Appendix AxSection A.3.
rator’'s manual.

stance

edure applies to the laboratory measurement of rolling’resistance of pneumatic
uck and bus tires. The procedure applies only to the steady-state operation of fre

ngles.

etermine conformance to this section, a rolling resistance test shall be conducte
s/fail criteria, refer to the Administrator's-manual.

Dimensiondl Criteria

Purpose — The purpose of these procedures are to compare the candidate tire, wheel or runflat

control tire, wheel or

runflat.

bn  specified, the fellowing measurements of the candidate tire shall be
control: overall diameter, section width, tire weight, centerline tread depth, tread
pead width. Tire measurements shall be taken at rated inflation pressure. A min

b tire, unless.otherwise specified. A minimum of 3 runs shall be recorded for the

As an optjon, a clearance check of the tire on the vehicle may be performed.

| ~ When specified, the following measurements of the candidate wheel shall

mum recommended

For pass/fail criteria,

passenger car, light

e-rolling tires at zero

 in accordance with

dimensions with the

compared to the
vidth, revolutions per
mum sample size of

recorded withraverage reported. Revolutions per mile shall be taken at the rated inflation pressure and

Revolutions per mile.

be compared to the

onfrol A minimum sample size of 4 shall be recorded with average report

pd. As an option, a

clearance check of the wheel on the vehicle may be performed. As an option, compatibility of the runflat or tire
or hub with the wheel may be performed for fitment (mounting trial). The rim contour must conform to TRA,
ETRTO or JATMA standards for the control wheel.

446.1 Tire: Wh
reference
mile, and
4 shall be
load for th

4.46.2 Rim/Whesd
reference

4.46.2.1

position
4.46.2.2

number
4.46.2.3

(location), hole depth, wall angle; drop well position, width, depth, diameter.

and assembly number); bolt circle diameter

Wheel Characteristics: Weight, offset, center-hole diameter.

Rim Characteristics: Flange Height; Flange Width; Bead seat width, diameter, angle; valve hole diameter,

Disc Characteristics: Mounting surface diameter; disc thickness at hub/stub; bolt hole diameter (mounting
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4.4.6.3

Runflat - When specified, the following measurements of the runflat shall be compared to the reference/control

runflat: outside diameter, inside diameter, overall width, runflat cap width, bead lock dimensions (if applicable),
minimum clearance with valve when mounted on wheel. A minimum sample size of 4 shall be recorded with
average reported. As an option, compatibility of the wheel or tire or valve with the runflat may be performed for
fitment (mounting trial).

For pass/fail criteria,

4.4.7

refer to the Administrator's manual

Mechanical Reliability (Off-road Durability)

Purpose — This is a test to determine a tire/wheel/runflat’s ability to withstand sustained operation on severe off-road

conditions.

When specified, tes
durability in an off-rg
tread area will be re
not be counted agg
resulting in air loss ¢
staples, bolts, screw
natural materials 10
stones or rocks).Fo
conducted in accord
4.4.8 Tire Treadlif
Purpose — This is 4
mission profile requi

When specified, To
courses required for
in accordance with A
4.4.9 Comparative
Purpose — This on-v

When specified, tes
Administrator’'s man

4.4.10 Tire Single-\

Purpose — This test

]ing shall be condueted in accordance with Appendix A, Section A.6. For pass/fa

ting shall be conducted as described in Appendix A, Section A.4, for the,tire/
baired using commonly accepted practices of the industry. A road hazard’that cg
inst the candidate tire. Road hazards are defined as repairable. or ‘non-repd
r cutting or penetrating damage to the casing from man-made debris ‘on the roal
s, glass, metal fragments, wire, fencing material, etc.) Specifically excluded frg
D mm (4 in) or less that may either deliberately or accidentally.been placed in tf
pass/fail criteria, refer to the Administrator's manual. ,To_determine conforma
hnce with the procedures described in Appendix A, Sectien A.4.
b Durability

| test to determine the tire/wheel/runflat assembly system’s(s’) treadlife durabil
ements.

assure conformance to the treadlife“durability requirements, the test shall b
the mission profile as specified on.the original equipment or a revised mission prg
ppendix A, Section A.5. For pass#ail criteria, refer to the Administrator's manual.

Stopping Distance

bhicle test is used to_eampare the stopping distance of the reference/control and d

al.
\Vheel, Skid’Resistance

method establishes the standard procedure for measuring the skid resistance

wheel/runflat system

ad conditions. For purposes of this specification, a road hazard, such as'a nail puncture through the

nnot be repaired will
irable penetration(s)
dway (such as nalils,
m this definition are
e roadway (such as
nce, testing shall be

ty using the vehicle

e conducted on the
file requirement and

andidate tire.

| criteria, refer to the

f paved surfaces by

the use of a specifi

pd -flill-scale automative tire This test method ufilizes a measurement represen

ing the steady-state

friction force on a locked test wheel as it is dragged over a wetted pavement surface under constant load and at a constant
speed while its major plane is parallel to its direction of motion and perpendicular to the pavement. The values measured
represent the frictional properties obtained with the equipment and procedures stated herein. These values are intended
for use in evaluating the skid resistance of a pavement relative to that of other pavements or for evaluating changes in the
skid resistance of a pavement with the passage of time.

When specified, a single-wheel, tire skid resistance test shall be conducted using procedures as established in ASTM
E274. The vehicles, loads, inflation pressures, and tires shall be adjusted to tactical military tire requirements. This test
shall be conducted on wet pavement at 64 km/h (40 mph). An ASTM E501 tire shall be used to define the test surface.
This is the recommended procedure for evaluating tire braking performance, versus 4.9.


https://saenorm.com/api/?name=6f7c6164a3120cf2c18bc3b09d5f6103

SAE J2014 Revised MAR2013 Page 8 of 46

4.4.11 Rim Slip

Purpose —This test method is performed to determine the amount of rotational slip occurring at the tire/wheel interface
while under heavy longitudinal load conditions. This test method is suitable for research and development purposes where
tires are compared during a single series of tests. They may not be suitable for regulatory statutes or specification
acceptance because the values obtained may not necessarily agree or correlate either in rank order or absolute
performance level with those obtained under other environmental conditions on other surfaces or the same surface after
additional use.

When specified, the tire/rim/runflat assembly shall be tested in accordance with ASTM F2803. For pass/fail criteria and
requirements for each vehicle application, refer to the Administrator's manual.

4.4.12 Load Deflection

Purpose — This test|is a method for determining the vertical force and deflection properties 0f a no
associated contact gatch length and width. The method applies to any tire so long as the equipment
conduct the measur¢gments for the intended test tire. The data are suitable for use in determining parg
models and for comparative evaluations of the measured properties in research and development.

When specified, tedting shall be conducted in accordance with SAE J2704 “Tire”Normal Force/D
Footprint Dimension| Test” using loads and inflation pressures appropriate for theé vehicle mission. In
device in the wheel assembly is optional. The load and deflection shall be-tabulated to determine the
tire. The percent deflection shall be calculated using the section height minus the rim flange height.
4.4.13 Mission Prdfile Runflat

Purpose — The purppse of the mission profile Runflat test is to*ensure that the tire/wheel/ runflat ass
rifle fire and allow continuous mobility of the vehicle for a specified distance, speed, and terrain type.

When specified, tesfing shall be conducted in accordapce with Appendix A, Section A.7. For pass/fa
Administrator’s manyial.

4414 Paved Runflat

Purpose —The purpd
and allow continuou
determine the deflats
miles of operation.

se of the Paved Runflat test is to ensure that the tire/wheel/runflat assembly c3
s mobility of the-vehicle over a paved surface for 30 miles at 30 mph. This

When specified, tesling shall\be conducted in accordance with Appendix A, Section A.8. For pass/f3
Administrator’'s mandal.

h-rolling tire and the
is properly scaled to
meters for road load

eflection and Gross

clusion of the runflat

spring rate for each

embly can withstand

| criteria, refer to the

In withstand rifle fire
test is also used to

bd system’s thermal relationship at the tire-runflat interface and its ability to withstand a minimum of 30

il criteria, refer tothe

4.4.15 Curb Impa

Purpose — The purpose of this test is to evaluate if the candidate component adversely affects the vehicle occupants’
health and/or comfort and to establish whether or not the candidate prematurely degrades the tire, after impacting an 8-
inch curb at a 0° and 45° angle of approach.

When specified, testing shall be conducted in accordance with Appendix A, Section A.9. For pass/fail criteria, refer to the
Administrator’s manual.
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4.4.16 Half Round

Purpose — The objective of half round testing is to determine a candidate assembly’s effects on the vehicle’s suspension
while driving over 6-, 8-, 10- or 12-inch half round obstacles. Half round performance is determined by calculating the
maximum speed the vehicle can traverse the obstacle before achieving 2.5 g’s of peak vertical acceleration at the driver’s
seat or CG location. TOP 1-1-014 defines the 2.5 g's as the maximum allowable acceleration without posing significant
risk to occupant health and safety.

When specified, testing shall be conducted in accordance with Appendix A, Section A.10. For pass/fail criteria, refer to the
Administrator’'s manual.

4.4.17 Absorbed Power Ride Quality

Purpose — The objective of the ride quality test is to determine if there is any adverse (ide, jhandling or stability
characteristics attribyitable to the candidate assembly. Ride quality performance is quantified by.déeterfining the maximum
speed the vehicle can traverse a repetitive roughness course, before achieving six (6) watts of-absorb¢d power at the base
of the driver's seat. [TOP 1-1-014 defines six (6) watts as the maximum sustainable absorbed power the human body can
endure for eight houfs before injury and/or physical damage occur.

When specified, testjng shall be conducted in accordance with Appendix A, SectiomA.11. For pass/fajl criteria, refer to the
Administrator's mandgal.

4.4.18 Mission Profle Speed Evaluation

Purpose — The objegtive of the Mission profile Speed Evaluation testis’to determine if there are any aglverse ride, handling
or stability characteristics attributable to the candidate assembly.

When specified, teslng shall be conducted in accordance with*Appendix A, Section A.12. For pass/fajl criteria, refer to the
Administrator’s manyial.

4.4.19 High Speed [Evaluation

Purpose — The objegtive of high speed testing(isto investigate the effect of combined vibration and ¢nvironmental forces
on the candidate asgemblies.

When specified, teslng shall be conducted in accordance with Appendix A, Section A.13. For pass/fajl criteria, refer to the
Administrator’'s mandgal.

4.4.20 Steady State Dynamic-Stability

Purpose — This test procedure is used to determine the steady-state directional control response of vehicles by measuring

steady-state cornerimg-behavior. Due to the wide range of operational conditions to which a vehicle can be subjected, the
results of this testimgmmwmm&wamwwww)r; in particular, the
procedure does not test the vehicle's response during transient maneuvers. To fully assess a vehicle's total dynamic
behavior, it would be necessary to conduct other test procedures in order to evaluate the vehicle's performance as a
whole. The extent of instrumentation and the required accuracy of the measurement will be dependent on the goals of the
personnel conducting the test. If it is desired simply to determine the general performance characteristics of a vehicle, then
this test can be conducted with minimal instrumentation and test item preparation. This test establishes a uniform
procedure for determining the steady-state directional control response of trucks, buses, and combination vehicles.

When specified, testing shall be conducted in accordance with SAE J2181 Steady-State Circular Test Procedure for
Trucks and Buses. Results shall be graphed as shown in SAE J2181 Appendix C Figure Cl. Each candidate
tire/rim/runflat system group shall be tested and compared to the reference/control to determine any changes in handling
characteristics. Mixed fitment and tests at different weight up to and including maximum test weight are recommended.
For pass/fail criteria, refer to the Administrator's manual.
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4.4.21 Tire Underbody Impingement

Purpose — This is a vehicle-specific tire test that evaluates the potential for destructive impingement of tires on underbody
structures. The test imposes full lock steer at full jounce. The test also imposes full rebound at full lock steer, testing the
strain relief design of hoses and cables attached to the tire/wheel, e.g. Central Tire Inflation System (CTIS).

When specified, the test is shown in Appendix A, Section A.14.

4.4.22 Convoy Escort

Purpose - This test procedure is intended to evaluate the thermal durability of a tire operating non-stop at a constant high
speed for one tank i i

When specified, tesfing shall be conducted in accordance with Appendix A, Section A.15. For pass/fajl criteria, refer to the
Administrator’'s mandgal.

5. NOTES
5.1 Marginal Indicla
A change bar (I) locgted in the left margin is for the convenience of the user in loeating areas where te¢hnical revisions, not
editorial changes, have been made to the previous issue of this document-4An (R) symbol to the left pf the document title

indicates a completq revision of the document, including technical revisions? Change bars and (R) ar¢ not used in original
publications, nor in documents that contain editorial changes only.

PREPARED BY THE SAE TRUCK ANDBUS MILITARY INDUSTRY TIRE TASK FORCE OF THE BFAE TRUCK AND
BUS TIRE COMMITTEE
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APPENDIX A - TESTS
Al TIRE TRACTION TEST (Ref: clause 4.4.2)

This test determines the driving traction performance of the tire(s) relative to the reference/control tire tested under similar
specified conditions.

A.1.1 Purpose

The driving traction performance of the reference/control tire shall be used as a basis to compare the performance of the
candidate tire(s). Tests shall be conducted on one or more of the surface conditions (mud, sand, and snow) for both the
reference/control an i i i iti i of the testing. Test
results shall be used to determine the tractive coefficient’ of both the reference/control tire and candidpte tire. The tractive
coefficient from the fests shall be comparatively evaluated. One of two (2) test methods is usedsfor this determination: 1)
the single-wheel tragtion test; or 2) the drawbar pull test. The single-wheel traction test is the preferred method. Drawbar
pull tests may be usg¢d when single-wheel traction testing is not available.

A.1.2 Facilities

Tests shall be condycted on courses prepared to the following specifications:

Al21 Soil Tests
ea to accommodate
m of twice the tire’s
g for drawbar tests.
e of previous usage.
(10 ft) to determine

at the surface, and

At least two (2) cou
testing. The test s
section width by 15
Prior to testing, the ¢
Cone penetrometer
uniformity of compa|
150 mm (6 in) in def

Fses for each selected condition shall be required:to provide a large enough a
ctions shall be uniform, level, relatively smooth;’with no vegetation, a minimu
m (500 ft) long for single wheel tests and 64n (20 ft) wide by 90 m (300 ft) lor
ourses shall be prepared to a uniform depthrand strength and exhibit no evidenc
measurement(s) shall be taken in a -Crosshatch pattern not exceeding 3 m
Ction. Soil samples shall be collected“at three (3) locations in the test courses
th.

A.l1l.2.2 Fine-Grained Soil (Mud)

This test section shall be constructed of silt (ML-as defined by Unified Soil Classification System (U
the ML soil shall be|at least 750 mm (30:in) and compacted to provide a cone index of at least 30
profile prior to wetting. Before the start.of the tests on each course, an amount of water that simula
rainfall shall be sprayed uniformly Qverthe course. A 5-min waiting period shall be observed betwedq
and the start of tragtion testing,-and testing shall be completed within 15 min of water application.
conducted on untragked material,” Soil moisture content shall be determined at three (3) locations

Ommto 25 mm (0 into 1in)»25mm to 75 mm (1 in to 3 in), and 75 mm to 150 mm (3 in to 6 in) depth

A.1.2.3 Coarse-[Grained Soil (Sand)

ECS)). The depth of
throughout the saoil
s 13 mm (0.5 in) of
in the end of wetting

Each test shall be
n the test section at
S.

This test section shall be constructed of sand (SP-as determined by USCS). The depth of the SP

soil shall be at least

750 mm (30 in), tilled to at least 200 mm (8 in), and dried to a moisture content of less than 2.0% in the top 75 mm (3 in) of

sand. The cone index at the 75 mm (3 in) depth shall not exceed 100.

! Tractive coefficient is defined as the longitudinal force from the tire divided by vertical load.
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Al24 Snow

A sufficient amount of snow shall be compacted such that a first untracked pass of the test exhibits a sinkage of at least
one tread depth. If compaction or grooming is necessary to obtain the required snow surface, the test course can be aged
before testing begins. Temperatures at 25 mm (1 in) below the test surface shall be between —-12 °C (+10 °F) and -4 °C
(+25 °F). Each test shall be conducted in a fresh test surface. Snow course preparation is extremely critical for obtaining
valid results. Course preparation and snow compaction measurements using CTl snow compaction gauge are made as
specified in ASTM F1805. The Standard Reference Test Tire (SRTT) (Specification E 1136) shall be used to monitor
course conditions in accordance with ASTM F 1805 ensuring compliance with the specified range of 6.3 mm (0.25 in) —
10.4 mm (0.41 in) for medium pack snow.

A.1.3 Test Vehicl

A.1.3.1 Single Wheel Tests

A test bed capable|of providing single, driven tire traction shall be equipped with an instrtument package capable of
measuring the longifudinal and vertical wheel forces as well as the velocity of the test wheel and ground speed. The
capability of logging|of the data at a minimum sampling rate of ten (10) samples per 'second (s) is r¢quired. The driving
test tire shall be positioned to eliminate the test tire tracking another tire through the-test course.

A.1.3.2 Drawbai Pull Tests

The appropriate tactjcal test vehicle shall be equipped with the reference/control or candidate tire(s) in all wheel positions.
The test vehicle shall be run together with a dynamometer vehicle of adequate size and load to permit controlling the test
vehicle speed. The connection between the vehicles shall be a cable.or a tow bar parallel to the groynd containing a load
cell capable of measuring the drawbar force. Instrumentation récording the drawbar force, time, wheel speed(s), and
ground speed shall pe installed in the dynamometer vehicle. *Sampling rate for the previous measurements shall be a
minimum of 10 samples per second (s).

A.1.4 Instrumentafion

Al41 Longitudinal and vertical forces on theest, along with test wheel and vehicle speeds, shall be measured
within 2%6 accuracy as established(byrannual National Institute of Standards Technology (INIST) traceable
calibratipn.

A.14.2 Cone Pgnetrometer

Refer to ASTM F1805, for the method. Use the CTI snow compaction gauge as identified in ASTM [F1805. Refer to the
NATO Reference Mobility Model{rocedure for instructions for the use of the cone penetrometer.

A.15 Preparatidn for<rests

A.15.1 All transdueers and instrumentation must be calibrated according to recagnized procedurds.

A.15.2 Tires

Two (2) new tires for the single wheel tests and two (2) new tires for each tire position for the drawbar test shall be
recommended as test samples for each variable. These samples shall be production tires (or pre-production), inspected
by the tire/retread manufacturer to be free of anomalies and conforming to applicable standards of manufacture. The tires
shall be free of mold flash, lubricants, and shall have tread labels removed. In addition, test and reference/control tires
shall not have any force or run-out grind.
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A.15.3 Rim/Wheels

The tires shall be mounted on rim/wheels specified in the TRA Yearbook, and/or Military Supplement and/or Engineering
Design Information, or ETRTO Standards Manual for the size being tested, unless the military specification requires a
rim/wheel that differs from the TRA Military Supplement recommendation. In the latter case, the military specification will
apply. Rims must be compatible with pressure and the test vehicle. Inspect and measure test rims to assure they comply
with the applicable rim standard (Ref: 4.4.6.2).

A.l15.4 Inflation Pressure

Tire pressures shall be per the applicable technical manual based on the mission profile (unless otherwise specified).

A.15.5 Break-In

An initial break-in period of 160 km (100 mile), shall be run at the maximum vehicle speed, not to
mph) on a dry, pave(l surface at the highway inflation pressure.

exceed 90 km/h (55

A.1.5.6 Initial Tife Measurements

The tires shall be ins
periphery of each tir

and outside diametef.

A.1.6 Test Proced

pected and measured following the break-in. Measurements shall be at three (3)
e and shall include: tread depth at crown and shoulders; section width, tread rag

Lire

locations around the
ius, tread arc width,

A.16.1 Test Tir¢/Wheel/Runflat Assembly Preparation - Operate electronic test equipment as reqpired for stabilized
results.

A.1.6.2 Test Tir¢/Wheel/Runflat Assembly Temperature= must be stabilized at ambient temperatufe and shielded from
direct synlight before testing.

A.1.6.3 Test Tir¢/Wheel/Runflat Assembly Load- The test vehicle shall be loaded so that each indjvidual static test tire
load(s) is within +5% of the maximum‘tire load for the intended vehicle (unless otherwise gpecified). The
single wheel tests shall measure the average dynamic tire load for a series of test runs forjcalculation of
tractive goefficients.

A.1.6.4 Inflation|Pressure Adjustment - Adjust air inflation pressure immediately before testing to the specified test
inflation [pressure fron+7 to 0 kPa (+1 to — O psi).

A.1.6.5 Test Tir¢/Wheel/Runflat Assembly Identification - Record tire identification and other data,|including date,
time, ambientitémperature, test surface temperature, type of test surface, etc.

A.1.6.6 Single Whesl Method

The test vehicle shall be equipped with either the reference/control or candidate tires, and the load adjusted to the static
load requirement. Operation shall be at a ground speed of 8 km/h (5 mph) + 0.8 km/h (+0.5 mph) driven by the test wheel
and controlled by the action of the operator on the brakes of the non-test wheels. The vehicle shall enter the test area, and
the operator engages a throttle actuator while maintaining a ground speed of 8 km/h (5 mph) + 0.8 km/h (+0.5 mph). The
actuator shall be adjustable to allow at least 1.5 s for a wheel-speed acceleration from 4 km/h to 25 km/h (2.5 to 15 mph).
Testing will be conducted with a control tire at the beginning and end of each test sequence or test matrix and every third
test in between. A minimum of ten (10) of these spin-ups shall be made with each test sample and control tire with a
coefficient of variation of less than 5 for sand/pavement/snow, and less than 15 for mud.
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A.1.6.7 Drawbar Method

For each test, the test vehicle shall be positioned outside the test course and immediately in front of and connected to the
dynamometer vehicle with a cable or drawbar. The test vehicle shall operate in the lowest gear for a ground speed of
approximately 4 km/h (2.5 mph) at its optimum engine rpm for maximum torque and proceed into the test course lane with
no load on the drawbar. Load shall be gradually applied to the drawbar by the dynamometer operator, increasing the
power required by the test vehicle to maintain a constant engine rpm. The test vehicle progresses in steps from a zero or
no load slip condition to a high load/max slip condition. Immediately following completion of the first test, the vehicles shall
be repositioned at the beginning of the test lane offsetting the tracks of the prior test(s). A minimum of three (3) drawbar

tests shall be conducted.

A.1.7 Test Results

Al71 Single W

Both tabular and graphical data from the ten runs shall be obtained expressing the-tractive

reference/control tirg
shown as well as tk
analysis showing std
The mean coefficien
compared to the refg
A.1.7.2 A.1.7.2

Traction in terms of
plotted as tractive cd
fit shall be drawn t
coefficient value bet]
candidate tires and

candidate tires rated

heel Tests

and the candidate tires as a function of slip velocity. The mean,peak tractive
e area of the traction curve from 2 km/h to 16 km/h (1 mph to .0 mph) slip v
ndard deviation and coefficient of variation of the peak and area’for the group o
t of friction shall be calculated using the method described in ASTM F 1805. Thg
rence tire using the gradient traction performance index (TPRI) described in ASTM

Drawbar Test

tractive coefficient at various slip values for €ach test shall be obtained from
efficient versus percent wheel slip ([wheel speed - ground speed]/ground speed X
hrough the data to produce the performance curve for each test condition.
nveen zero and 90% slip from the performance curve shall be determined from t
eference/control tires for the same surface condition shall be used to compare ti
as a percentage of the reference/caontrol tire performance.

b coefficient of the
coefficient shall be
elocity. A statistical
f runs is also made.
candidates shall be
F 1805.

he test records and
100). A line of best
The highest tractive
he tests. Values for
e performance, with
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A.2 VEHICLE EVASIVE MANEUVER TEST (REF: CLAUSE 4.4.3)
A21 Purpose

This test procedure is intended to be used as a field test procedure; however, the basic criteria are also intended to
provide a standard reference for simulation of the basic maneuvers through various mathematical modeling techniques.
This document provides a procedure and instructions for instrument and equipment, vehicle preparation, and test of single
and combination vehicles. This procedure provides a method to evaluate the stability of vehicles under simulated highway
conditions. Loss of stability is of primary concern.

A.2.2 Facilities

course ghown in Figure A1l. Adequate acceleration and deceleration lanes and an adequdte safety zone on
each side of the course are also required. When performing the wet evasive manguyver, the surface shall be
wetted Ry external means either with a watering truck or sprinkler trickle watering'system. | The water depth
shall nof to exceed 1 mm (0.05 in). In any case, there shall be no dry spots an the test colirse immediately
prior to and during the test. Repeating the test on a gravel surface is optional’depending oh the vehicle
mission [profile.

A2.21 The coufse shall be flat, level (not to exceed 1% grade) concrete or blacktop, large enoug{ to contain the

A2.2.2 The test|surface shall be free from any loose material and have a surface coefficient of 0.7 or greater.

A.2.2.3 The wingl velocity shall not exceed 16 km/h (10 mph) and both velocity and direction shall pe recorded in the
test resylts.

A224 Calculatjon of Test Course Dimensions
Refer to Figure Al fq@r course calculations.
A.2.2.5 The tesfmay be repeated on a gravel surface depending on the vehicle mission profile

A.2.3 Test Vehigle

A.2.3.1 Vehicleq to be tested shall be serviced in accordance with manufacturers’ recommended procedures.

A.2.3.2 Payloadp shall be loaded and/secured to obtain Gross Vehicle Weight (GVW) in accordanice with normal
military practice. Additional'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 thpt reasonable loads
of these|types be investigated to assure stable operation under normal usage. In particuldr, van bodies should
be loaded with a'payload distributed throughout the van interior such that the center of grayity of the payload is
in the cgnter éf'the van volume vertically, transversely, and longitudinally. Consideration should be given to
testing with representative “worst case loads” with the load off-center transversely.

A.2.4 Instrumentation

A2.4.1 A calibrated device shall be used to measure vehicle speed + 0.3 km/h (£ 0.2 mph).

A.2.5 Test Preparation

A.251 NATO recommended pylons and dimensions are applicable. (see Figure A-1). Vertical pylons of expendable

or deformable material shall be used to mark the course as indicated by the “dots” on Figure Al. Pylons shall
be sufficiently high to assure visibility to the driver and without contacting the pylon.
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FIGURE Al - COURSE LAYOUT AND CONE DIMENSIONS (MM)
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A.2.6

A.2.6.1

Test Procedure

Maximum Test Speed - The vehicle 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 gradually
increasing speeds to determine the maximum constant speed at which the vehicle (or vehicle combination)
can negotiate the course, without contacting any of the pylons or other loss of control. Testing to begin at a
target speed of 32 km/h (20 mph). Increase the speed of each run by 8 km/h (5 mph) increments until the
operators experience indicates the speed is near end limit. As the speed approaches end limit the speed is
increased in 2 mph increments until the end limit speed as been determined. Repeat runs shall be made until
the test director is satisfied that the maximum speed has been defined within “t3 km/h (1.5 mph). The test
driver shall be permitted to call any run invalid based solely on his/her judgment.

A.2.6.2 Observe

a. Observe all whe

rs - Observers shall be stationed to:

els of the vehicle(s) in order to note any “lift-off,” and

b. Observe any contact between the vehicle and the pylons.

A.2.6.3 Testing

loss of s
A.2.7 Test Results
A.2.7.1 Vehicle
The configuration o
(Additional columns
gravity and moments
of the payload sha
configuration.
For each test run, th
A.2.7.2 Require

a. Average Speed:

hall include mixed fitment (candidate & reference tires) on same-wehicle when ap
tability concerns (See 4.2).

Configuration

f each vehicle payload combination tested.(@hall be recorded in the format s
should be added as needed for vehicle cembinations consisting of more units.
of inertia are desirable when available.-When these detailed data are not availal
| be included and as a minimum the' individual axle loads shall be recordg

b data in Figure A3 shall be reCarded

| Data- the results shall include:

km/h (mph).

I each run (ifsany)

nat made.contact with cone(s).

/h-(mph)

plicable to address

hown in Figure A2.

Payload center of
ble, a full description
d for each payload

b. Cone Contact fo
c. Area of vehicle t
d. Wind Speed: kn
e. Wind Direction

Ambient and surface temperature: C (°F)
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Configuration code (for cross-reference)

Vehicle Description:

Truck/Tractor Trailer/Semi-Trailer

Make: Make:

Model: Model:

Year Mfr’d: Year Mfr'd:

Serial No.: Serial No.:

Weight as tested: Weight as tested:

Wheelbase: Wheelbase:

Axle Loading:| Note axle type in heading (i.e. steer, drive, steer/drive, or tag)
Axle 1 — Type Axle 2 — Type Axle 3 — Type Axle 4 —[Type

Suspension Type

Axle Rating

Actual Left Load

Actual Right Load

OR

Total Load

Continued Axle 5 — Type Axle 6 — Type Axle 7 - Type Axle 8 —[Type

Suspension Type

Axle Rating

Actual Left Load

Actual Right Hoad

OR

Total Load

Payload narrat|

ve description:

Centers of gray

ity (estimate if actual'not available)

Truck with payload (x): __|

Truck with payload (y): _|

Truck with payload (z): _|

Tralerwith-pavicad-(x):
Ligars T

Trailer with payload (y):

Trailer with payload (z):

Truck (x): Truck payload (x):
Truck (y): Truck payload (y):
Truck (z): Truck payload (z):
Trailer (x): Trailerpaydoad G-
Trailer (y): Trailer payload (y):
Trailer (z): Trailer payload (z):
x = longitudinal y = transverse  z = vertical

FIGURE A2 - DESCRIPTIVE INFORMATION
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Date: Wind velocity: Direction: Friction coefficient:
Configuration code: Run number: Direction: Start from right or left:
Section dimensions: (1) ) 3)

) &)
Average Vehicle speed at entry: Average Vehicle speed at exit:
Pylons displaced (record area/number): Entry / ______: Straightaway / : Exit /

Wheel lift-off obsgrved:

Comments:

FIGURE A3 - TEST DATA
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A.3 BEAD UNSEATING TEST (Ref: clause 4.4.4)
A.3.1 Purpose

A test method to determine tire slip, air loss or bead unseating when operated at the minimum recommended inflation
pressure.

A.3.2 Facilities
The test course layout shall have an equal radius “figure 8” configuration of predetermined asymmetrical curvatures on a

level-graded surface within 0.5% grade. Numbers 1 thru 8 indicate the position of the pylons. Pylon dimensions are
described in A.2.5.1, Eigure A1 (See Figure A4)

FIGURH A4 - BEAD UNSEATING TEST [UPDATE DRAWING TO 90 DEGREE INTERSHCTION]
A3.21 Test Colirse Radius of Curvature (R)
Outer one-half of thg opposing curvatures hisected 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 steering {he vehicle at 90% of
its specified full-lock]turn.

A.3.2.2 Dimensipn A

WHERE “A” is abouf two_times the vehicle wheelbase (A = 2WB)

The course layout is twe-eH-set-eireles{R)-cennected-by-two-shert-erisserossing-straights{-A)-

TTCCTCToy—t TOTTooCTroootTg—oStrargtito (7 ¢/

A.3.2.3 Test Course Base Material

The test course shall be constructed of sand. The test tire travel path shall be pre-rutted to a depth equal to one-half the
tire's section height at the outside sidewall.

A3.2.4 Course Grained Soil (Sand)
This test section shall be constructed of sand (SP-as determined by Unified Soil Classification System (USCS)). The

depth of the SP soil shall be at least 750 mm (30 in), tilled to at least 200 mm (8 in), and dried to a moisture content of less
than 2.0% in the top 75 mm (3 in) of sand. The cone index at the 75 mm (3 in) depth shall not exceed 100.
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A.3.3 Test Vehicle

The test vehicles shall be loaded so that each individual static test tire load(s) is within 5% of the maximum tire load for
the intended vehicle (unless otherwise specified) Instrumentation

A.3.3.1 Speed
a. A device to measure actual ground speed.
b. Alap time measurement device.

A.3.3.2 Inflation Pressure

A calibrated pressur¢ gauge.
A.3.3.3 Rim Contour/Bead Seat Diameter

TRA disc tape (or |equivalent) for bead seat diameter and TRA Rim Contour Gauges (or equivalent) for other rim
dimensions relating {o tire fitment.

A.3.34 Load Scales

Mechanical or electrpnic weight scales with 2% full-scale accuracy.
A.3.35 Environinental Measurements

Ambient temperaturg and percent relative humidity to be recorded at the beginning and end of each tept sequence.
A.3.3.6 Cone Pgnetrometer

To measure Cone Index (CI) of test area berm soil before and after each test sequence.

A.3.4 Test Procedpre

A341 Tire/Whgel/Runflat Assemblies

Inspect and measurg test rims to assure they comply with the applicable rim standard (Ref: 4.4.6.2).

All tires and runflat devices shalljbe mounted for this test using the same procedures. Record maximyim inflation pressure
required to seat the beads, <Inflated tires at test pressure should be stored for at least 24 h prior to mopinting on vehicle.

Test tires shall be bfoken in by operating them on a hard surface road for 160 km (100 miles) at tesf load and maximum
test inflation pressureat86kmAr+8kmAr(5omph+=5Smph)javerage:

A.3.4.2 Test Tire/wheel/runflat assembly Positions

Test tire/wheel/runflat assemblies shall be mounted on both front steering positions. Any non-test wheel positions shall
have tire/wheel/runflat assemblies of the same size, inflation pressure, and normal maximum load distribution.

A.3.4.3 Test Sequence - Test sequence shall start at the intersection of the “figure 8” and proceed clockwise into the
first turn. Constant test speed shall be achieved after first “figure 8” lap. Cumulative lap timing for six (6) laps
at constant speed shall begin after first lap is completed.

A3.4.4 Inflation Pressure - Cold tire pressures shall be set at the minimum recommended inflation pressure
immediately prior to the start of the six-lap sequence.
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Measure inflation pressures and the tire rim rotational displacement at the completion of the six-lap sequence.

If the inflation pressure of the reference/control tire at the conclusion of its run is lower by 7 kPa (1 psi) below the cold
inflation pressure at the start of the test, reinflate to the cold inflation pressure. Then rerun the reference/control tire at the
next lowest speed increment.

Dismount and disassemble tire/wheel/runflat assemblies to check for and document foreign matter.

A.3.45 Test Vehicle Constant Speed Limit

With the reference/control tires installed, the test vehicle speed shall be increased incrementally until the maximum,
controllable safe sppnd has heen reached or air loss of 7 kPa (1 Inei) has occurred

A.3.5 Test Results
A35.1 Data Reduction

Data reduction should include:

a. Average speed: |km/h (mph).

b. Total distance tg air loss: km (miles).

c. Total time to air |oss: s.

d. Measured air logs: kPa (psi).

e. Measured rotatignal displacement: mm (in).

f.  Measured rut depth: mm (in).

g. Measured ambignt and surface temperature:<2C (°F).

h. Measured inflatipn pressure at start and, finish: kPa (psi).

i. Measured Conellndex (ClI) of the test‘area berm soil before and after each test sequence.
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A4 MECHANICAL RELIABILITY/ (OFF ROAD DURABILITY) TEST (Ref: clause 4.4.7)
A.4.1 Purpose

This is a test to determine a tire/wheel/runflat assembly system’s ability to withstand sustained operation on severe off-
road conditions.

A4.2 Facilities
The test course(s) shall be comprised of disjunctive sections of obstacles in a natural environment developed to be

discrete, repeatable, and unavoidable. The test course will be a mix of 30% secondary with severe washboard, 30% rock
terrain, and 40% cross-col intry terrain

A4.21.1 Selecting Test Course[Show in A.5.3]

The durability coursg will be selected with the following characteristics as a guideline.

a. Washboard - Amplitude 25 mm to 100 mm (1 in to 4 in), frequency 200 mm to 900'mm (8 in to 36in)

b. Rock Terrain - |rregular shaped stone embedded in clay soil with rock size,75 mm to 150 mm (3 in to 6in) and
protruding 25 mm to 150 mm (1in to 6 in) high, at a random spacing frequency of no less thgn 11 stones per m
(1 stone per ft?).

c. Cross-Country { A combination of hills and curves across terrain with embedded stones af a random spacing
frequency of no Jess than 6.6 stones per m? (0.6 stones per ftz). The cross-country shall have a [section of rutted trail
with stones embedded for direct impingement of the tread and‘sidewall.

A.4.3 Test Vehicle

The vehicle must be|capable of meeting test criteria.

A.4.4 Instrumentation

Profiling equipment pr a profiling vehicle equipped and instrumented to continuously measure and record the forces and

accelerations will be|required to quantify-the ' courses. A measuring device for ground speed will be fequired for distance

measurements along the courses.

A4.4.1 The testjvehicle will bevequipped with kilometer per hour (mile per hour) recording devices|, either cable or
electron|cally driveny‘calibrated to +2% to provide documentation of test miles achieved.

A.45 Test Prepargtion

A45.1 Tires

Reference/control and candidate tires will be tested on each surface condition.
A.4.5.2 Rims/Wheels/Runflat Devices

The tires shall be mounted on rim/wheels specified in the TRA Yearbook, and/or Military Supplement and/or Engineering
Design Information, or ETRTO Standards Manual for the size being tested, unless the military specification requires a
rim/wheel that differs from the TRA Military Supplement recommendation. In the latter case, the military specification will
apply. Rims must be compatible with pressure and the test vehicle. Inspect and measure test rims to assure they comply
with the applicable rim standard (Ref: 4.4.6.2).

Runflat Devices — Runflats shall be installed in the tire/rim assemblies as required. The runflat devices shall be installed
according to the manufacturer's recommendations and marked in a way to identify any slip relative to the rim. All fasteners
will be torqued to the manufacturer’s recommendations and marked to indicate any change due to testing.
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A.45.3 Inflation

Pressure

Tire pressures shall be per the applicable technical manual based on the mission profile (unless otherwise specified).

A454

Break-In

Each of the test samples shall be driven at maximum vehicle speed (not to exceed 90 km/h [55 mph]) on a dry paved
surface for 160 km (100 mile) inflated to the highway tire pressure.

A.4.5.5

Initial Measurements

The tires shall be inspected and measured following the break-in. Measurements shall be at six (6) locations around the

periphery of each tir;

and shall include: tread riplnfh at crown and shoulders_section width _tread ra

ius, tread arc width,

and outside diamets
bead lock width.

A.4.6 Test Proced
A.4.6.1 Test Co
A.4.6.2 Tire/Wh

The test vehicle sha
the intended vehicle
A.4.6.3 Test Cy
The test tires will bg
and 193 km (120 mi
A.4.6.4 Measurd
In addition to the init
cycle. Inspect to €
administration many
entered on a test daj
inspected.

A.4.6.5 Test Du

A maximum of four

A.4.7 Test Results

br. Runflat device measurements shall include: overall diameter, foot width, dnr

Lire
nditions
bel/Runflat Assembly Loads

| be loaded so that each individual static test tire’s load(s) is within £5% of the m
(unless otherwise specified).

tle

es) of cross-country. This sequence willbe repeated to complete a 966 km (600

ment and Recording Data

al tire measurement, each tiré_shall be measured and inspected at the end of ead
al failure and performance criteria. This data and the average velocity/mileagg
a sheet. At 1932 and:3864 km (1200 and 2400 miles) the tire(s) should be remo
ation

) cyclesfor a total of 3864 km (2400 miles) shall be run for acceptable durability

er diameter, overall

aximum tire load for

run in sequence of 145 km (90 miles) of secondary (washboard), 145 km (90 nniles) of rock terrain,

Mmile) cycle.

h 966 km (600 mile)

stablish casing growth, cutting, chipping, bruising, and modes of air loss in @accordance with the

calculations will be
ed from the rim and

Df the tires.

The distances traveled shall be determined by the measured course length. Odometer readings will be recorded for each
course segment for reference. Time for each cycle shall be measured from start to finish of each segment of the test
route as recorded on the recording device and driver's log. A segment is defined as the completion of a terrain type and
the initiation of the subsequent terrain type.
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A5 TIRE TREADLIFE DURABILITY TEST (Ref: clause 4.4.8)
A5.1 Purpose

This is a test to determine the tire/wheel/runflat assembly system’s treadlife durability using the vehicle mission profile

requirements.
A.5.2 Facilities
A5.2.1

The vehicle used fo

Test Vehicles

r tire treadlife fneting shall he the prndnr\tinn or prntntypn vehicle dncignnd for a

nd specified with the

tire size being teste
system as the produ
A5.2.2 Tire/whd

A reference/control

rotated between velicles maintaining the same wheel position to experience equal-test mileage o

condition on all vehiq
A.5.3

Profiling equipment
accelerations will be

measurements along the courses.

A.5.4 Test Course

The test duration sh
The test surfaces sh
paved, 25% rough g

A.5.5 Test Prepargtion

Ab55.1 Tires

An appropriate num
or pre-production tirg
A55.2 Rims/W

The tires shall be m

Instrumentation

d. A suitable alternate can be used provided it has similar vehicle characteris
ction vehicle, has limited service miles, and is properly aligned.

el/runflat system
tire/wheel/runflat system is required for comparison and thesg 'tice/wheel/runfl

les in the test.

required to quantify the courses. A measuring<device for ground speed will be

all be a minimum of 16 100 km_(20 000 mile) or the system specification tire n
ould reflect the mission profile.contained in the system specification for the vehic
avel, 30% level cross-countrytand 20% hilly cross-country.

per of tires for'the vehicle, including spares, are required for test. These sample
s free of anomalies and conforming to the manufacturer’s standards.

neels

upntad on i hnbhanle cnanifingd 1n tha TDA NVAaorhaal, ond/ary Niliton, Crnnlanaa

tics and suspension

bt systems must be
n each road service

pr a profiling vehicle equipped and instrumented to.continuously measure and r¢cord the forces and

equired for distance

nileage requirement.
e, for example: 25%

5 shall be production

\
o Tt T OTT T T W TC CTo SPCTCTC O triC— T {7 v I COrigoorT o oror—viary OO PTeTeT

and/or Engineering

Design Information, or ETRTO Standards Manual for the size being tested, unless the military specification requires a
rim/wheel that differs from the TRA Military Supplement recommendation. In the latter case, the military specification will
apply. Rims must be compatible with pressure and the test vehicle. Inspect and measure test rims to assure they comply
with the applicable rim standard (Ref: 4.4.6.2).

A55.3 Runflat Devices

Runflats shall be installed in the tire/rim assemblies as required. The runflat devices shall be installed according to the

manufacturer’s recommendations and marked in a way to identify any slip relative to the rim. All fasteners will be torqued
to the manufacturer's recommendations and marked to indicate any change due to testing.
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A5.5.4 Break-In

An initial break-in period of not less than 160 km (100 mile) and no more than 480 km (300 mile) shall be run on a dry,
paved surface at the highway inflation pressure.

A555 Initial Measurements

Each tire shall be inspected and measured following the break-in. Measurements shall be made at a minimum of six (6),
equally-spaced locations around the periphery of the tire for: tread depth at crown and shoulders, section width, tread

radius, tread arc width, outside diameter, and tread profile. Runflat device measurements shall include: overall diameter,
cap width, inner diameter, overall bead lock width. Refer to SAE J2013, Military Tire Glossary.

Lire

A.5.6 Test Proced
A56.1 Test Co
A56.1.1 Test g

profile]
A5.6.1.2 Tire L

The vehicle load sh3

shall be at the maxilmum GVW of the test vehicle and the remaining 25% of mileage shall be at curh

payload. The paylod

A.5.6.1.3 Inflatiq
Each tire pressure s
Different pressures 1
A5.6.1.4 Cycle
Each mileage cycle
sequence for each s
assemblies are ro

reference/control wh
experience equal tes

hditions

ourses and the percent mileage on each surface selected for treadwear test shall
of the vehicle. Refer to Administrator’'s manual for listing of tactical.vehicles’ misg

bad

Il reflect the system specification of the vehicle, if known,\ Unless otherwise spec
d shall be placed evenly over the vehicle cargo area,

n Pressure

hall be per the applicable technical manual based on the mission profile (unless
hay be used for highway, cross-country,"and mud, sand, and snow conditions.

should contain the required mission profile percentage. The wheel assemi]
pecified surface condition and vehicle load condition. The cycle should be estah
ated between vehicles at four (4) equally-spaced mileage intervals. E|

t mileage on each’road service condition on all vehicles in the test. Each whee

reflect the mission
ion profiles.

fied, 75% of mileage
weight plus 50% of

ptherwise specified).

lies shall be run in
lished so that wheel
hch candidate and

eel assembly bejng-tested shall be rotated between vehicles maintaining the same wheel position to

assembly’s mileage

and the vehicle’s maximum, minimum and average speed over the test course shall be recorded aff each measurement

interval.

A5.6.1.5 Measlremént.and Data Recording

All tires shall be m mileage intervals to
correspond with driver shift changes, vehicle maintenance schedules, and tire rotations. At each measurement interval
the tires should be inspected for damage, scuffing, chipping, and air loss, etc in accordance with the administration manual
failure and performance criteria. Each tire tread condition shall be photographed at the start of the test, mid-point, and test
completion. Each tire’s mileage and maximum, minimum, and average vehicle speed shall be recorded at each
measurement interval.

astured at the start of the test and at nighf to_ten (R to ’Iﬂ) nqnnlly-cpnr\nd

A.5.6.1.6 Tire Tread Depth Measurements

The tread depth shall be measured and recorded when the tire is new, after 24 h growth at rated inflation then adjusted to
test tire pressure, and at approximately 1600 km (1000 mile) intervals. The tire’s sidewall will be marked at a minimum of
six (6), equally-spaced locations starting at a point adjacent to the DOT or tire serial number. These marks are to be
located so they are not worn away or scuffed off during the test. Tread depth measurement must not be taken at
treadwear indicators (measurement device must bridge both sides of the groove for accurate measurement).
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A.5.7 Test Results

Measure the tread depth for each groove at each measurement point. Determine the amount of tread depth reduction for
each measurement, at a given mileage interval, by subtracting the latest measurement from the tread depth at zero km
(mile) and record in 0.025 mm (0.001 in). Calculate and record the tread depth reduction at each mileage measurement
interval.

A5.7.1 Tire Rate of Wear

The wear rate in km/mm (mile/mil), will be determined by dividing the miles traveled for that interval by the mils of rubber
worn away. This procedure will be f

ollowed for each measurement point on each groove at each of the six (6) (minimum),

equally-spaced mea
measurement pointg
(3) grooves are pres
of a given design in
tires.

The overall average
mileage measuremsg
reference/control tirg
mileage point. Also,
used to stop the test
A5.7.2 Percent

This is a calculation
candidate tires and t

The percent of tread
on each groove of th

For tread depth mea|

For tread depth mea|

where:

and dividing by the total number of measurements for that individual tire. In a%.
ent, the center groove will be measured and recorded twice. The overall average
the test will be determined by summing the wear rates for all tires and dividing b

wear rate will be plotted and compared for both the candidate~and reference
nt interval. This graph should be used to establish a wear comparison betweg
and as a signal for test or measurement of abnormalities;that can occur at a
by mutual agreement (between the military and tire manufacturers). The tire weg

Tread Consumed

to determine pass/fail, the overall average percent of tread consumed must bg
he reference/control tires.

consumed will be determined for eachcof the six (6) (minimum), equally-spaced
e tires as follows:

surements in metric units, theetric percent tread consumed use Equation Al:

% Tread Consumed = (OTD-RTD)
(OTD-3.175)

x 100

surements in US customary units, the US customary percent tread consumed use

_ (OTD-RTD) , 110

% Tread Consumed
° (OTD-0.125)

he wear rates of all
se where only three
wear rate for all tires
the total number of

/control tire at each
n the candidate and
given measurement
r comparison can be

b determined for the

measurement points

(Eq. A1)

Equation A2:

(Eq. A2)

OTD = original tread depth in 0.025 mm (0.001 in).
RTD = remaining tread depth in 0.025 mm (0.001 in).
0.125 = 4/32 in which is military worn tire removal criterion.

The tire’s average percent of tread consumed will be calculated for each tire by adding the percent of tread consumed at
all measurement points and dividing by the total number of measurements for that tire. The overall average percent of
tread consumed for all tires of a given design in the test will be determined by summing the tire’s average percent of tread
consumed for all tires and dividing by the total number of tires.
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A.6 COMPARATIVE STOPPING DISTANCE TEST (Ref: clause 4.4.9)
A.6.1 Purpose

This on-vehicle test is used to compare the stopping distance of the reference/control and candidate tire.

A.6.2 Facilities

The same test site and conditions as close as possible shall be used for testing both the reference/control and the
candidate tire/wheel/runflat assemblies.

A.6.3 Vehicle Pre

aration

A.6.3.1 Tire Payf

The test vehicle sha
intended vehicle (un

A.6.3.2 Vehicle

The test vehicle shall be equipped with a full set of the same tires (excluding spares).

160 km and 480 km
mixed fitment (candi
4.2)
A.6.3.3 Rims/W
The tires shall be m
Design Information,
rim/wheel that differ
apply. Rims must b
with the applicable ri
A.6.3.4 Runflat
Runflats shall be ins
manufacturer’s reco
to the manufacturer’

A.6.3.5 Vehicle

Test vehicle brakes

vehicle manufacturek

load

| be loaded so that each individual static test tire load(s) is within £5% of the maxi
ess otherwise specified).

Tires

The tires
(100 miles and 300 miles) of wear on them prior to eonducting the brake test.
Hate & reference tires) on same vehicle when applicable’to address loss of sta
neels

punted on rim/wheels specified in the TRA Yearbook, and/or Military Supplemen
or ETRTO Standards Manual for the\size being tested, unless the military spg
from the TRA Military Supplement,recommendation. In the latter case, the mili
b compatible with pressure and the test vehicle. Inspect and measure test rims td
m standard (Ref: 4.4.6.2).

Devices

talled in the tire/rim-assemblies as required. The runflat devices shall be insta
mmendations and-marked in a way to identify any slip relative to the rim. All fast
5 recommendations and striped to indicate any change due to testing.

Brakes

and(brake system shall be checked and adjusted for proper working condition

Thae bhraka linina/nad and driim/dice curfacac chall ha claan and dns (fraa frod
e—Bake—HHRgHPat—aRa—aHHRaISE—SHH SHeaH-Be-cteahi—aha—-aly—{H H-Of

mum tire load for the

shall have between
lTesting shall include
pility concerns.(See

t and/or Engineering
cification requires a
ary specification will
assure they comply

led according to the
bners will be torqued

as specified by the

contamination that

might reduce friction) and inspected to ensure that the minimum amount of material is present in accordance with the
manufacturer’'s recommendations.

A.6.4 Instrumentation

The test vehicle shall be equipped with fifth wheel or other high-resolution true ground speed and distance-measuring
device. The vehicle shall also be equipped with a data recorder for recording speed, time versus braking distance (data to
be taken from initial brake application to complete stop of the vehicle). A brake pressure actuated electrical switch shall be
installed in the vehicle brake system. The fifth wheel and brake pressure switch shall be wired to the data recorder so that

the readings are initiated by application of the brakes, and are continued until release of the brakes. A brake pedal force
instrument is optional.
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A.6.4.1 Inflation

Pressure

The inflation pressure for all tires shall be adjusted when cold. Air pressure in each tire shall be that recommended for the
load at the vehicle's maximum highway speed.

A.6.5 Test Preparation

A.6.5.1

Test Conditions and Test Speed

Testing shall be conducted on a straight, paved roadway, free of loose material with a slope that is less than 1%. The
paved surface temperature shall be less than 60 °C (140 °F) during testing.

Vehicle speeds for t
test speeds shall be
(60 mph) on wet pay
speed of the vehicle
A.6.5.2 Test Prd
Accelerate the vehig
allow vehicle to coa:

brakes at maximum
unusual handling ch

e brake test shall be as required by the vehicle’s end item specification. Unless
at 64 km/h (40 mph) and 97 km/h (60 mph), on dry pavement, and 64 km/h)(4]
ement. If the vehicle top speed is less than 105 km/h (65 mph),test at 64"km/h
minus 6-13 km/h (4-8 mph).

cedure

le to above the required test speed. With automatic or manual transmission in
5t and slow down to the required speed as indicated by, thefifth wheel. At the n
effort. A predetermined brake pedal force may be used\for consistent maximum
bracteristics that occurred during braking. Repeat the test traveling in the oppos

the test for a minimyim of three (3) runs in each direction. Allow suffiCient time between each run to

tires from overheatir]
conditions using the
A.6.5.3 Test Re

The tire average sto
within £3 s (standarg
a. |Initial stopping s

b. Stopping distand

g. Testing of candidate and the reference/controltires shall be conducted in eq
same test vehicle, instrumentation, and test sité.

sults

pping distance shall be an average\of the distances recorded using a minimum
deviation).

beed: +0.3 km/h (0.2 mph);

e: 0.3 m (1 ft). Infermation documenting test control (optional):
Ads.

kg (5 Ib);

b (measured): 0.3 m/s (1 ft/s).

otherwise specified,
D mph) and 97 km/h
40 mph) and the top

gear and engaged,
equired speed apply
praking. Record any
te direction. Repeat
prevent brakes and
Liivalent atmospheric

pf six (6) data points

c. Time to stop: %(
d. Pedal force: £2
e. Deceleration rats
f.  Static wheel loac
g.
h.

. 20, f di
}—206-0f reading-

Tire inflation pressure: +14 kPa (2 psi) at start of each sequence.

Road surface temperature: +1 °C (+2 °F).

i. Tire tread surface temperature: +1 °C (x2 °F).

j-
k. Wind speed and

A.6.6 Mix fitmen

Ambient temperature: +1 °C (2 °F).

direction: +£0.4 m/s (£1.5 ft/s).

t recommendations

If multiple candidates and/or multiple tire/rim/runflat assemblies are previously qualified for the vehicle, a mixed fitment is

recommended.
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A7

A7.1

MISSION PROFILE RUNFLAT TEST (Ref: clause 4.4.13)

Purpose —The purpose of the mission profile Runflat test is to ensure that the tire / wheel / runflat assembly can

withstand rifle fire and allow continuous mobility of the vehicle for a specified distance, speed, and terrain type.

A7.2 Facilities -

Refer to the administrator’s manual for the required total miles.

All dynamic testing will be videotaped. The video recording will include a time stamp and will not be edited. Photographs
of all test articles and ancillary parts (e.g., bolts, washers, nuts, etc.) will be taken before and after testing.

ed.

A.7.3 Test Vehicle — The vehicle shall be the production or prototype vehicle designed for and specified with the tire
size being tested. A suitable alternate can be used provided it has similar vehicle characteristics and
suspensiopsystem as the production vehicle has limited service miles,_and is properly align

A7.4 Instrumentation —

a. A device to mea
b. A device to mea
c. A device to mea

A.7.5
wheel.

Two (2) or more sa
(Organization of Eur

If the candidate rdinflat system is a multi-segmented -dévice containing radial breaks (breal

circumference) the ¢
side of the vehicle, o

A.7.6 Test Procg
loose rocK

all courseg

If severe circumferg
interference with the
shall be recorded.

If the test involves a
conclusion of tread
minimized as much

Test preparation - Prior to testing all tires and wheels will be marked to determine tire rotatig

Sure actual ground speed.
sure distance traveled

sure the ground and tire surface temperature

mples of each tire and wheel/runflat device group will be damaged in accord
ppean member states) 20.A.5 or A.20.A standard.

unctured quadrant will contain a segment mating surface. Punctured tires will be
n the front and rear axles, or on mulitiple axles as required.

bdure — Testing will occur with ambient temperatures above 20°C (68°F). When a
of approximately 6 inches or greater will be removed from the test courses and it
are dry and free from-standing water.

ntial breaks in.the tire assemblies — such as the tread breaking away from t

vehicle undéerbody or its operation, the vehicle will be stopped. The time, temp

fabricdody ply tire, the tread may be cut away if requested by the testing sponso
removal the time, tire temperature and ground temperature will be recorded.

n relative to the

ance with FINABEL

s perpendicular to
installed on the right

pplicable, any large,
will be ensured that

ne sidewall — cause
erature and mileage

Prior to and at the
Down time will be

[

as Irmccihln:\ to_maintain test nccpmhly temperatures After tread removal the ti

me, tire temperature

and ground temperature will be recorded. Testing will then be immediately resumed with the runflat fully exposed.
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Thermal profiling measurements will be conducted initially, at three evenly spaced locations throughout the test course,
and at the conclusion of testing. These measurements will include ambient temperature, ground temperature and tire
(outer sidewall shoulder junction and tread) or exposed runflat temperatures for all test assembilies.

Test Sequence

Highway

Secondary road

Trail (depending on mission profile)
Cross country

Mileage for each coneitier-shal-be-propertionatte-the-missienprofilefor-the-vehicle-system-
Test Results — Testing will be terminated upon the occurrence of any of the following:

Inability of the operator to maintain control of the vehicle
Inability of the veghicle to be operated safely

Inability of the vghicle to maintain continuous mobility
Reduction in spged not attributed to measurement interval
Any of the wheel rims contacting the ground

Irreparable vehigle damage is imminent

Completion of rdquired mileage accumulation

The post-test inspegtion will include a system tear down. Any remaining deflated tire, wheel and|runflat parts will be
recovered and inspected for slip, wear and damage. The inspection will also include examination of the wheels for bent or
damaged flanges, tife to wheel slip and tire beads and/or runflat'spacers dislodged from the wheel. [For pass/fail criteria,
refer to the Administfator’'s manual.
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A.8 PAVED RUNFLAT TEST (REF: CLAUSE 4.4.14)

A.8.1 Purpose —The purpose of the Paved Runflat test is to ensure that the tire / wheel / runflat assembly can
withstand rifle fire and allow continuous mobility of the vehicle over a paved surface for 30 miles at 30 mph.

A.8.2 Facilities - The course shall be flat, level (not to exceed 1% grade) concrete or blacktop. Adequate acceleration

and deceleration lanes and an adequate safety zone on each side of the course are also required.

All dynamic testing will be videotaped. The video recording will include a time stamp and will not be edited. Photographs
of all test articles and ancillary parts (e.g., bolts, washers, nuts, etc.) will be taken before and after testing.

ified with the tire

A.8.3 Test Vehicle = The vehicle shall he the production or prototype vehicle designed for and spe
size being|tested. A suitable alternate can be used provided it has similar vehicle characteri
suspension system as the production vehicle, has limited service miles, and is properly,aligr]

A.8.4 Instrumentation —

a. A device to mea,
b. A device to mea
c. A device to mea,

A.8.5
wheel.

Two (2) or more samples of each tire and wheel/runflat device group will be damaged in accordance v

or A.20.A standard
perpendicular to cirg
installed on the right
A.8.6 Test Procs
rocks will
water.

If severe circumferg
interference with the
shall be recorded.

If the test involves a
conclusion of tread
minimized as much

Test preparation - Prior to testing all tires and wheels will be:marked to determine tire rotatio

Sure actual ground speed.
Sure distance traveled

Sure the ground and tire surface temperature

—If the candidate runflat system is a-multi-segmented device containing ra
umference) the punctured quadrant will contain a segment mating surface. P
side of the vehicle, on the front andyrear axles, or on multiple axles as required.

bdure — Testing will occur with(ambient temperatures above 20°C (68°F). When &

pe removed from the test courses and it will be ensured that all courses are dry an

ntial breaks in the.tire assemblies — such as the tread breaking away from t
vehicle underbody or its operation, the vehicle will be stopped. The time, temp|

fabric body ply tire, the tread may be cut away if requested by the testing sponso
removal the time, tire temperature and ground temperature will be recorded.

and ground temperaturewill he recorded. Testing will then he immediately resumed with the runflat fui

as _possible to maintain test assembly temperatures. After tread removal the ti

Stics and
ed.

n relative to the

vith FINABEL 20.A.5
dial breaks (breaks
nctured tires will be

pplicable, any loose
d free from standing

ne sidewall — cause
erature and mileage

Prior to and at the
Down time will be
me, tire temperature

B

ly exposed.

Thermal profiling measurements will be conducted initially, at three locations throughout the test course, and at the
conclusion of testing. These measurements will include ambient temperature, ground temperature and tire (outer sidewall
shoulder junction and tread) or exposed runflat temperatures for all test assemblies.
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Test Results — Testing will be terminated upon the occurrence of any of the following:

Inability of the operator to maintain control of the vehicle
Inability of the vehicle to be operated safely

Inability of the vehicle to maintain continuous mobility
Reduction in speed not attributed to measurement interval
Any of the wheel rims contacting the ground

Irreparable vehicle damage is imminent

Completion of required mileage accumulation

The post-test inspection will include a system tear down. Any remaining deflated tire, wheel and runflat parts will be

recovered and inspe
damaged flanges, ti
refer to the Administ

e to wheel slip and tire beads and/or runflat spacers dislodged from the wheel.
rator's manual.

e wheels for bent or
F-or pass/falil criteria,
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A.9

A9.1

CURB IMPACT TEST (REF: CLAUSE 4.4.15)

Purpose — The tire / wheel / runflat assemblies will be tested to evaluate if the candidate component adversely

affects the vehicle occupants’ health and/or comfort and to establish whether or not the candidate device
prematurely degrades the tire, after impacting an 8-inch curb at a 0° and 45° angle of approach. Occupant
comfort is quantified by measuring the peak vertical acceleration experienced at the base of the driver’s seat.
TOP 1-1-014 specifies 2.5 g’s as the maximum vertical acceleration that can be attained without posing risk to
occupant health and safety.

A.9.2

Facilities — An 8 inch curb that is similar to a typical curb dimension is recommended which conforms to NATO

AVTP 03-170 specifications. Testing may be done on any sized curb required by the administrator's manual or

other sour

e

A.9.3 Test Vehiq
suspensio,
wheel pos|
A9.4 Instrumen
accelerom
A.9.5 Test Prep

post-test X

Vehicle springs will
would impact the reg

Prior to testing all ti

will be marked so th@t movement can be visually identified.

A.9.6 Test Procs
Test tire inflation pre

All testing will be vig
taken of the wheel a

The curb will be pai
marking will be tran

le — The test vehicle shall be inspected to ensure that no previous testing has.deg
h or ride height that may affect the outcome of the results. Mount tire/whegl/runfla
tions.

fation — Speed and a driver’s seat base accelerometer measured_at.a minimum of
eter data shall be filtered using a 30 Hz low pass filter in accordance with TOP 1-

hration — Tires will be x-rayed prior to assembly and after,a post-test teardown ins
-rays will be compared in order to quantify damage to thectire structure as a resulf]

be measured before and after test groups of each.candidate to prevent unnoticg
ults of the evaluation.

es and wheels will be marked to determiné.tire rotation relative to the wheel. Al

bdure — Height, weight and gender of the vehicle driver will be documented in the {
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eotaped. The video recording will include a time stamp and will not be edited.
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ted prior to each run in order to identify the point of contact with the tire. After
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The test vehicle will pe drivenover the curb obstacle at a 0° angle of approach (perpendicular to obsta
speed is maintained} Thévnitial speed will be determined by operator experience and will be choser
2.5 g’s of vertical acg¢eleration at the base of the driver’'s seat. Speed and acceleration data will be ac
period to capture th i i i i
increments until a minimum of 2.5 g’s of vertical acceleration is achieved.

Collected acceleration data will be post-processed with a 30 Hz low-pass filter in accordance with

speed and peak acceleration will be plotted for each run and a power law regression line will be appli

speed at which exactly 2.5 g’s is achieved will be interpolated from this regression line.

After achieving required speed, repeat interpolation procedure five (5) additional times so as
consecutive independent estimates of speed. Standard deviation of these six (6) speed values shall
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assembly fasteners

est log.
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ach curb impact, the
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uired for a sufficient
increasing in 2 mph

TOP 1-1-014. The
ed to the data. The

to produce five (5)
be less than 1 mph.

Test shall be repeated at a 45° angle of approach on the driver side of the vehicle. Candidate runflat shall be subjected to

the same speed and “number of curb impacts” as the control runflat.
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At the immediate end of dynamic testing, prior to disassembly, a pressure gauge with a threaded valve stem will be
attached to the inflation valve of each tire. Tire pressure and ambient temperature will be recorded immediately after
testing, 24 hours static, 48 hours static and 2 weeks static. Due to the possibility of the pressure gauge inaccuracies, at
the conclusion of the 2 weeks the gauge will be checked against a master gauge and an offset applied if necessary. In the
event that a leak occurs and it is found to be due to the gauge, the tire will be re-inflated to the test pressure and the 2
week time period will be restarted.

At the end of all curb impact testing each tire will undergo a post-test inspection that will include a system tear down. The
runflat device, wheel and inside of the tires will be inspected for damage or other anomalies. Assembly fasteners will be
checked for adequate torque with paint markings and wheels will be checked for damaged or bent flanges.

A.9.7 Test Results -

The candidate assembly must meet the Failure Criteria requirements of J2014 administration manual $ection 4.4.15:

All results will be compared to the reference wheel assembly to determine changes in performance. fFor pass/fail criteria,
refer to the Administfator’'s manual.
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A.10

A.10.1

HALF ROUND TEST (REF: CLAUSE 4.4.16)

Purpose — The objective of half round testing is to determine a candidate assembly’s effects on the vehicle’s

suspension while driving over 6-, 8-, 10- or 12-inch half round obstacles. Half round performance is determined
by interpolating the maximum speed the vehicle can traverse the obstacle before achieving 2.5 g’'s of peak
vertical acceleration at the driver’s seat or CG location. TOP 1-1-014 defines the 2.5 g’'s as the maximum
allowable acceleration without posing significant risk to occupant health and safety.

A.10.2

Facilities — Testing will be conducting over a half round as described in TOP 1-1-014. The height of the half

round will be determined by the maximum the vehicle is capable of traversing without significant damage to the
vehicle suspension / underside.

A.10.3  Test Vehig
suspensio
wheel pos
A.10.4 Instrumen
accelerom
A.10.5 Test Prep

post-test X

Vehicle springs will
would impact the res

Prior to testing all tin

le — The test vehicle shall be inspected to ensure that no previous testing has deg
h or ride height that may affect the outcome of the results. . Mount tire/wheel{runfl
tions.

fation — Speed and a driver’'s seat base accelerometer measured at @ minimum of
eter data shall be filtered using a 30 Hz low pass filter in accordance’with TOP 1-

hration — Tires will be x-rayed prior to assembly and after a post-test teardown ins
-rays will be compared in order to quantify damage to the tife structure as a result

raded the
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500 Hz. All
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be measured before and after test groups of each candidate to prevent unnoticgéd spring sag, which

ults of the evaluation.

es and wheels will be marked to determine tifé rotation relative to the wheel. Al

will be marked so that movement can be visually identified.

Test tire inflation pre
A.10.6  Test Proc{

All testing will be vig
taken of the wheel a

In accordance with

ssure(s) — as specified by test sponsor,for example, cross country, highway, etc.
pdure — Height, weight and gender-of the vehicle driver will be documented.

eotaped. The video recording will include a time stamp and will not be edited.
Esembly including ancillary parts (bolts, washers, nuts, etc.) before and after testin

assembly fasteners

Photographs will be
g.

TOP 1-1-014, the.wvehicle will be driven over the half round obstacle while

maintained. The ve
speed will be deter

increments until a

constant speed is

hicle will be orientated perpendicular to the half round so both front tires hit simultaneously. The initial

ined by operator experience and will be chosen to induce less than 2.5 g’s of vgrtical acceleration at
the base of the driver’s seat. Speed and acceleration data collection will start before the front tires encounter the obstacle
and will be stopped| after the rear tires have passed over the half round. The speed will then belincreased in 2 mph
inimum 2.5 g’s of vertical acceleration is achieved at the driver’'s seat base. If ekcessive speeds are
required to achieve the-2/5 g’s that affects vehicle limitations, the test shall be reevaluated.

If steering has to be used while traversing the half round (other than for keeping the vehicle perpendicular to the obstacle)
the test results will not be considered valid and the run will be repeated.
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