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Foreword 

This SAE Recommended Practice provides a uniform test procedure for evaluating the effect, on wheel 
and tire assemblies, of impacting a road hazard such as a pothole.  Since this document was first issued 
comparative testing with instrumented wheels has shown that an improved simulation of a pothole impact 
can be achieved by setting the striker at an angle.  For  this reason, the document has been revised to 
show a striker that can be set to impact the wheel and tire assembly at angles between ±6 degrees at 1 
degree increments.  The method of articulating the striker is optional but the geometry and mass 
distribution of the pendulum must be as specified.  The equipment can now be used to more closely 
simulate the conditions of a vehicle pothole test or can be used to evaluate inboard and outboard tire and 
rim damage separately. Threshold conditions at which damage first occurs can be determined accurately. 

1. Scope 

The test is designed to evaluate the frontal impact resistance of wheel and tire assemblies used with 
passenger cars, light trucks and multi-purpose vehicles.  The test is specifically related to vehicle pothole 
tests that are undertaken by most vehicle manufacturers.  The scope has been expanded to allow the 
use of a striker that can be angled to preferentially impact the inboard and outboard wheel flange.  For 
side impact of the outboard rim flange only, please refer to SAE J175.  This SAE Recommended Practice 
provides a procedure to test a wheel or a tire and the test failure criteria.  The specific test for a vehicle 
requires input from a pothole test on that vehicle to establish the drop height of the striker used in this 
test. 

1.1 Rationale 

The current SAE 1981 covers equipment and procedures to conduct a frontal impact test on a wheel to 
simulate a road hazard impact.  This review adds the performance requirements for a wheel undergoing 
the test.  The revisions to the standard includes the test parameters of the tire and the wheel.  This 
performance criteria establishes a functional degradation of the wheel due to impact and not cosmetic 
issues.  By establishing the performance level in addition to the test parameters, impact energy levels can 
be evaluated to further develop the standard for a minimum wheel performance on frontal impacts.  Until 
this test is completed, the specification refers to the actual vehicle pothole test to establish the impact 
energy or to develop the energy from damage seen on the wheel for real world cases. 
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2. References 

2.1 Applicable Publications 

The following publications form a part of this specification to the extent specified herein.  Unless 
otherwise indicated, the latest issue of SAE publications shall apply. 

2.1.1 SAE PUBLICATIONS 

Available from SAE, 400 Commonwealth Dr. Warrendale, PA 15096-0001. 
 
SAE J175—Wheels—Impact Test Procedure—Road Vehicles 
SAE J1982—Nomenclature—Wheels for Passenger Cars, Light Trucks, and Multipurpose Vehicles 

2.2 Related Publications 

The following publications are provided for information purposes only and are not a required part of this 
specification. 

2.2.1 SAE PUBLICATION 

Available from SAE, 400 Commonwealth Dr. Warrendale, PA 15096-0001. 
 
SAE Technical Paper 940534—Development of the SAE J1981 Road Hazard Impact Test for Wheel and 

Tire Assemblies.  Authors Trevor Brown and Rick Wallace – 1994 

2.2.2 ISO PUBLICATIONS 

Available from ANSI, 25 West 43rd Street, New York, NY 10036-8002. 
 
ISO 7141—Road vehicles—Wheels—Impact procedures 
ISO 3911—Wheel/rim for pneumatic tyres—Vocabulary, designation and marking 

3. Definitions 

For terms and definitions specific to passenger car, light truck and multi-purpose vehicle wheels please 
refer to SAE J1982. 

3.1 Frontal Impact Test Fixture 

Test fixture for evaluating the frontal (radial) impact performance of a wheel and tire assemblies. 

3.2 Drop Mass 

The mass acting through the striker. 
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3.3 Striker 

The shaped projection bolted to the pendulum that impacts the wheel and tire assembly. 

3.4 Drop Height 

The falling height of the drop mass.  (The height of the striker mass center above the wheel hub center). 

3.5 Drop Angle 

The angle through which the pendulum falls before striking the rim flange. (Using an angle transducer on 
the pendulum is the best way to calculate the drop height, particularly when the striker is set at an angle.) 

3.6 Striker Mass Center 

The intersection of the vertical axis through the fulcrum and the horizontal axis through the striker nose 
center with the pendulum hanging freely. 

3.7 Wheel Holding Fixture 

Fixture used to securely hold the wheel/tire assembly during testing. 

3.8 Pendulum 

The swing arm having a fulcrum at one end and the striker at the other end. 

3.9 Bed Plate 

A substantial member used to locate and securely clamp the wheel holding fixture. 

3.10 Frame 

A substantial member used to support the fulcrum of the pendulum. 

3.11 Catcher 

A mechanism that drops into place, after impact, to prevent a second hit. 

4. Test Procedure 

4.1 Wheels and Tires for Test 

Only fully processed new wheels and tires intended for use on the vehicle should be used.  The wheels 
and tires used for test should not be used subsequently on a vehicle intended for normal highway 
service. 
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4.2 Equipment 

Road hazard test fixture (Figure 1) consisting of: 
 
a. A 1828.8 mm (6ft) pendulum having a drop mass of 54 kg as shown in (Figure 2). 
b. A rigid frame to support the pendulum. 
c. A device for raising and releasing the pendulum. 
d. A device (catcher) for limiting the impact to one hit. 
e. A very low friction (self-aligning ball bearing) fulcrum. 
f. Striker (Figure 3). 
g. Striker Bracket (Figure 4) that allows the Striker to be set for inboard and outboard flange testing or 

for pothole simulation testing. 
h. Striker Assembly (Figure 5) with angle adjustment of ±6 degrees.  Bolt sizes are optional but should 

be substantial enough to resist all impact loads. 
i. Bed Plate for rigid support of the frame and wheel holding fixture 
j. A wheel holding fixture having a spindle height that matches the height of the striker nose when the 

pendulum is hanging freely.  The stiffness of this fixture is very important; it should very closely 
approximate the stiffness of the fixture shown in Figure 6. 

k. Gage for measuring the drop height or drop angle. 

 

FIGURE 1—SAE J1981 ROAD HAZARD TEST FIXTURE 
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FIGURE 2—SAE J1981 PENDULUM 
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