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INTRODUCTION

Horse sports and horseback riding are sports with intrinsic hazards. It is recognized that it is not
possible to write a protective headgear performance standard that will result in headgear that can
protect against injury or death in all accidents. It is also recognized that serious injury or death can
result from both low-energy and high-energy impacts, even when protective headgear is worn. It is
further recognized that protective headgear must be acceptable to the user and to the regulating
associations or agencies requiring its use. Acknowledging these limitations, this specification was
developed using resources in medical, scientific, mechanical engineering, human factors, and
biomechanical fields.

This specification incorporates many aspects of other recognized headgear performance standards.
This specification draws from work done by others where appropriate for this specification. These
standards may be referenced. It should be noted that this specification specifies a laboratory test of
completed headgear to measure its ability to reduce head acceleration when impacting various shaped
objects. It is known that headgear that performs well under this specification will mitigate head injury
in actual use within its design limits.

1. Scope

1.1 This specification covers minimum performance criteria
and describes test methods for protective headgear for use in
horse sports and horseback riding.

1.2 It is not the intention of this specification to bar from
consideration materials of improved quality or performance not
known at the time of development of this specification.

1.3 All testing and requirements of this specification shall
be in accordance with Test Methods F1446, except where noted
herein.

1.4 The values stated in SI units are to be regarded as the
standard.

1.5 The values stated in SI units are to be regarded as
standard. No other units of measurement are included in this
standard.

1.6 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the

responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Document

2.1 ASTM Standards:2

F1446 Test Methods for Equipment and Procedures Used in
Evaluating the Performance Characteristics of Protective
Headgear

F2220 Specification for Headforms

3. Terminology

3.1 Definitions—The terms used in this specification are
defined in accordance with Test Methods F1446.

3.2 Definitions of Terms Specific to This Standard:
3.2.1 cradle, n—headband or other head-fitting device and

those internal parts of the headgear in contact with the head.

3.2.2 drawlace, n—lace used for making adjustments to the
fit of the cradle on the wearer’s head.
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4. Headforms

4.1 Headforms to be used in this specification are in
accordance with the section on Apparatus of Test Methods
F1446. The appropriate size headform shall be selected (see
definition of headform size selection in the Terminology
section of Test Methods F1446) for the helmet to be tested.

4.2 Test headforms used in this specification shall use the
variable mass drop assembly configuration for impact testing
as specified in the definition of test headforms in the terminol-
ogy section and in Table 2 of Test Methods F1446.

5. Anvils and Impact Velocities

5.1 Anvils to be used for impact tests in this specification
are the flat anvil described in the section and figure on Flat
Anvil of Test Methods F1446, and the equestrian hazard anvil
described in Fig. 1 of this specification. The circular portion of
the equestrian hazard anvil shall have a radius of 66.7 6 0.5
mm, with facial surfaces inclined at an angle of 45 6 2°. The
edge rail at the intersection of the facial surfaces shall have a
radius of 0.4 mm maximum.

5.2 The helmet shall be dropped onto the flat anvil from a
theoretical drop height of 1.8 m to achieve an impact velocity
of 6.0 m/s 6 3 %.

5.3 The helmet shall be dropped onto the equestrian hazard
anvil from a theoretical drop height of 1.3 m to achieve an
impact velocity of 5.0 m/s 6 3 %.

5.4 The impact velocity shall be measured during the last 40
mm of free-fall for each test and shall be within 63 % of the
velocities specified in 5.2 and 5.3.

6. General Requirements and Marking

6.1 Select the appropriate reference headform in accordance
with the definition of headform size selection in the Terminol-
ogy section of Test Methods F1446.

6.2 Position the helmet in accordance with the section on
Test Procedures of Test Methods F1446.

6.3 All helmets shall meet the requirements of the sections
on Configuration, Materials, and Internal Projection of Test
Methods F1446.

6.3.1 All reporting shall be described in the section on
Reporting of Test Methods F1446.

6.3.2 Use the method described in the section on Reference
Marking of Test Methods F1446.

6.4 Maintaining the force and position described in this
section, draw the test line on the outer surface of the helmet as

FIG. 1 Equestrian Hazard Anvil (“V” Anvil)
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shown in Fig. 2. Helmet impacts shall be made with the flat
anvil centered on or above the test line described in Fig. 2, and
with no part of the top ridge of the equestrian hazard anvil
extending below the test line described in Fig. 2

6.5 Measure peripheral vision in accordance with the sec-
tion on Peripheral Vision and figure on Field of Vision of Test
Methods F1446.

7. Conditioning and Number of Samples

7.1 Select samples as described in the section on Samples
for Testing of Test Methods F1446. The test normally requires
five samples of each shell/liner combination.

7.2 Condition the samples in accordance with the section on
Conditioning Environments of Test Methods F1446. The en-
vironments to be used are: ambient, low temperature, high
temperature, and water immersion.

8. Impact Sites

8.1 Each helmet shall be impacted at each of four sites; two
sites upon the flat anvil and two sites upon the equestrian

hazard anvil. The impact sites shall be centered on or anywhere
above the center of impact line defined in Section 6. Impact
centers shall be separated by a distance not less than one fifth
of the circumference of the helmet. If there are any projections
in the test area, at least one projection of each type shall be
impacted. At least one impact shall be at the center of impact
line at the front, rear, or side of the helmet.

9. Testing Schedule

9.1 Use the testing schedule in accordance with the section
on Test Schedule of Test Methods F1446.

10. Peak Acceleration and Time Duration Requirements

10.1 The peak acceleration (g-max) of the impulse during
the impact shall be measured with equipment described in
accordance with the section on Impact Attenuation of Test
Methods F1446.

10.2 The peak acceleration from any impact shall not
exceed 300 g.

11. Retention System Testing

11.1 Dynamic Loading Test—All the conditioned test
samples shall be subjected to the Dynamic Retention Test in
accordance with Test Methods F1446, using a 4 kg drop mass
from a height of 0.6 m. The retention system shall remain
intact, and elongation shall not exceed 30 mm.

11.2 Helmet Stability Test—The roll-off test described in the
section on Test Procedures of Test Methods F1446 shall be
conducted on one ambient sample that has not been previously
tested. The test shall be conducted using a 4-kg drop mass from
a height of 0.6 m.

12. Labels and Warnings

12.1 In addition to the labeling requirements outlined in the
section on Labeling of Test Methods F1446, the helmet shall
have the following additional information:

12.1.1 This helmet designed only for equestrian use.
12.1.2 Uncoded month and year of manufacture.
12.1.3 Size or size range of the helmet.
12.1.4 The number designation of this specification.
12.1.5 Warning that the helmet should not be worn before

carefully reading the attached fitting and care instructions.
12.1.6 Any other warnings, cautions, or instructions desired

by the manufacturer.

13. Keywords

13.1 equestrian; horseback riding; horse driving; protective
headgear

Headform Code Letter Dimension X, mm Dimension Y, mm
F2220-A 113.7 89.7
F2220-C 116.2 91.2
F2220-E 122 96.0
F2220-J 130 102.5
F2220-M 136 107.0
F2220-O 140 110.0

FIG. 2 Headform Basic Data
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org). Permission rights to photocopy the standard may also be secured from the Copyright Clearance Center, 222
Rosewood Drive, Danvers, MA 01923, Tel: (978) 646-2600; http://www.copyright.com/
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