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INTRODUCTION

Ice hockey is a contact sport with intrinsic hazards. The use of protective equipment will not
eliminate all injuries but should substantially reduce the severity and frequency of injury. Participation
in the sport of ice hockey by a player implies acceptance of some risk of injury. The goal is to
minimize this risk.

This performance specification for head protective equipment has been prepared after consideration
of head protection relative to the following principle risks: high-mass, low-velocity impact (various
playing situations), and fit. This performance specification may be modified as other risks are
identified.

Performance requirements were determined after consideration of state-of-the-art of helmet design
and manufacture and the demands of the sport.

[ ] 1 This performance specification is under the jurisdiction of ASTM Commiittee F-8 FO8 on Sports Equipment, and Facilities and is the direct rgspo@shibmmittee
F08.15 on Ice Hockey.

Current edition approveeJure-16:-1999. May 1, 2004. Published-September 1999. May 2004. Originatly-pubtished-as+ 1045 — 88. approved in 1988 sletditipre
approved in 1999 as F 1045 —-979.
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A8 F 1045 — 9904
“afl -—

1. Scope

I 1.1 This performance specificatfoaets covers performance requirements for ice hockey helmets.

1.2 The intent of this performance specification is to reduce the risk of injury to the head without compromising the form and
appeal of the game.

1.3 This performance specification coverd}) performance tests for shock absorption properties of the complete helmet and
strength and elongation of the chin strap and its attachmentZ22)équirements for-dimension area-efthe-earaperture. coverage
and penetration.

1.4 The values as stated in inch-pound units are to be regarded as the standard. The values in parentheses are given fo
information only.

1.5 The following precautionary caveat pertains only to the test methods portion, Section 12, of this performance specification:
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 appropriate safety and health practices and determine the applicability of regulatory limitations
prior to use.

2. Referenced Documents

2.1 ASTM Standards®
F 513 Safety Specification for Eye and Face Protective Equipment for Hockey Players
I F 2220 Specification for Headforms

3. Terminology

3.1 Definitions of Terms Specific to This Standard:
3.1.1 retention system
] 3.1.1.1chin strap—the chin strap, including a cup that covers the €hin, (see Fig. 1), is affixed to both sides of the helmet and
secures the helmet to the head when a Type Il full face protector is not worn with the helmet.
3.1.1.2 neck strap—the neck strap that secures the helmet to the head is affixed on both sides of the helmet and passes under
the lower jaw in close proximity to the jaw and the neck. Where the helmet is worn with a Type |l full face protector, the neck
strap serves as the attachment of the helmet to the head.

Note 1—For a description of the Type Il face protector, see the Types of Protectors Section in Safety Specification F 513.

3.1.2 crown—a point in the median plane that is equal chord lengths from the anterior and posterior intersections of the median
and reference planes.

3.1.3 drop height—the vertical distance between the lowest point (impact point) of the elevated helmet and the apex of the
impact surface.

3.1.4 g —the dimensionless ratio of the acceleration of the headform during impact to the acceleration due to gravity.

3.1.4.1 g,,.,—the maximum value ofj encountered during impact.

| 3.1.5helmet-the complete product, including the shell, lirer;-and chin strap, including the cup or neck strap, and associated

attachment hardware, assembled with components supplied by the manufacturer. The helmet is intended to protect the wearer’s
head while participating in ice hockey.

3.1.6 helmet position index (HPH-the vertical distance from the brow of the helmet to the basic plane, when the helmet is
placed on a reference headform. The manufacturer shall specify the size of the headform and the vertical distance.

ening to the

3.1.8.1 basic plane—an anatomical plane thatistecated at includes-the level superior rim of the external auditory meatus (upper
edge of the external openings of the-ears) and the inferior margin of the orbit (the lowest point of the floor of the eye socket). The
headforms are marked with the basic plane (see Figs. 2 and 3).

2This performance specification is subject to revision as indicated by subsequent injury statistics and subject to review at least every five years.
3 For referenced ASTM standards, visit the ASTM website, www.astm.org, or contact ASTM Customer Service at service@astrArorgaFBook of ASTM-Standards,
Vel-145-67. Standards volume information, refer to the standard’s Document Summary page on the ASTM website.
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FIG. 1 Chin Strap (Includes a Chin Cup)
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FIG. 2 Anatomical Planes
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FIG. 3 Test Headform—Basic, Reference, and Misadgittal Planes

3.1.8.2 coronal plane—a—vertical—an anatomical plane—that is perpendicular to both-the-median basie—and-the—+reference
midsagittal planes are-passes passing through-the-crown superior rims of the righet and left auditory m (eatuses. The transvel
plane corresponds to the coronal plane (see Figs. 2 and 3).

3.1.8.3 medianmidsagittal planre-a-vertical—an anatomical plane-that-passes-through-the-headform-from front perpendicular
to the basiek plane and d contaivning the midpoint of thes line connecting the notches of the right and left inferior orbital ridges
and the midpoint of the line connecting the superior rims of the right -and Iveft external auditory meatus (. The longitudinal plane
corresponds to the mid-saggittal plane (see Figs. 2 and 3).

3.1.8.4 reference plane-a plane-thatisHecated-2:36-in—(66-mm) marked on the headforms at a specified distance above and
parallel to the basic plare{Size-C-headform). (see Fig. 4).

3.1.9 shell—the rigid outer material that gives the helmet its form.
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HEADFORM | SIZE,mm | X, mm | Y, mm
A 500 2% 90
E 540 2 96
J 570 27.5 102.5
M 600 29 107
o 620 30 110

FIG. 4 Location of Reference Line

4. General Requirements

4.1 Materials

4.1.1 All materials used in the fabrication of helmets shall be known to be suitable for the intended application. For example,
shell materials shall remain strong, semirigid, and firm, and shall not permanently distort during an exposure tof atteasy

| temperature in the range frem=5-3:6 -27 to-122+=3-6°F{—18=2t6-56=+=2°C), 32°C, nor shall the material be significantly
affected by exposure to ultraviolet radiation, water, dirt, or vibration. All materials shall be rot-resistant. In addition, paints, glues,
and finishes used in manufacture shall be compatible with the helmet shell and shock absorption system materials.

4.1.2 Materials coming into contact with the wearer’s head shall not be the type known to cause skin irritation or disease, and
shall not undergo significant loss of strength, flexibility, or other physical change as a result of contact with perspiration, oil, or
grease from the wearer’s hair.

4.1.3 Any material used in the construction of helmets shall not be adversely affected by ordinary household soap and water,
mild household detergent, or cleaners recommended by the manufacturer.

4.2 Helmet Assembly

4.2.1 Any optional devices fitted to the helmet shall be so designed that they are unlikely to cause any injury to the wearer or
other participants during contact.

4.2.2 All edges shall be smooth and rounded and there shall be no rigid projections on the inside of the helmet that could come
in contact with the wearer’s head.

4.2.3 All external projections shall be smooth and adequately faired to other surfaces. Split or bifurcated rivets shall not be used.

4.3 Extent-and-FormTypes -of-Protective-Materahl-parts-of Protectors:

4.3.1 Type 1—Head protectors that meet requirements forthe-wearer's-head-covered by the-area-ofthe-shell-shal-be protected
atHeastto-the-minimum-impact coverage mentioned in 4.5.1.

4.3.2 Type 2—Head protectors that meet requirements-of-13-1-and-13-2-The-extentof protection-shall-nelude-atdeast all of for
the-hatehed area-shewn of coverage mentioned-inFig—4—Fhe-hatched 4.5.2.

4.4 Impact Test Protected AreaThe area-selected-shall-cerrespend-with above-the-headform-size-with-which-the-helmet is to
be-tested.
4—4—E*eep{—feke&|;&pef&rres—the—area—&retmd+he ear test line (see 12 2. 5)—3H&H-be—eemple%ely—eovered by considered the helme
ape y etnded by the
§ any edge of

qu—helmet—shaH—Het—be—less—thaﬁ—e—S—m—(—ze—mm) |mpact test protected area.

4.5 Area of Coverage- Area of coverage measurements shall be made with the protector mounted in accordance with the
protector manufacturer’s instructions on the headforms that correspond to the physical dimensions defined in Specification F 2220
as sizes A, E, J, or M. If a helmet size range, as identified by the manufacturer’s instructions, is capable of fitting two different
headforms, the larger headform shall be used.
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4.5.1 Type 1—The extent of coverage shall include at least all of the area above line BCDEF as shown in Fig. 5. This area shall
correspond with the headform size with which the protector is to be tested. No ear aperture shall have any dimension exceedir
38 mm (1.5 in.). The ear aperture shall be completely surrounded by the helmet. The distance from any edge of an ear apertu
to any edge of the helmet shall not be less than 20 mm (0.8 in.).

4.5.2 Type 2—The extent of coverage shall include at least all of the area above line BCDGHEF as shown in Fig. 6. This area
shall correspond with the headform size with which the protector is to be tested.

4.6 Attachments-The components of the fasteners for securing attachments to the shell shall be so attached that the degree «

4.6-

4.7 Size of Helmets-Helmets shall be sized in accordance with Table 1.

448 Chin Strap or Neck Strap

4+48.1 The chin strap, including the cup, or the neck strap, shall be attached to the helmet so that the helmet remains in it
normal position on the player’s head during play and impact conditions.

4+78.2 The chin strap or the neck strap used in combination with the face protector shall satisfy the requirements in 3.1.1.

4+48.3 The minimum width of the chin strap exclusive of the cup shall be 0.5 in. (13 mm).

5. Performance Requirements

5.1 General—Helmets shall be capable of meeting the requirements in this performance specification throughout their full range
of adjustment. They shall be capable of meeting the requirements in Sections 11 and 12 at any temperature-between-0 and 1272
{—18-ane-56°C). -27 to 32°C.

5.2 Shock Absorption-The helmet is mounted on a headform that is oriented in different positions and dropped at a specific
velocity onto an impact surface. A linear accelerometer mounted at the center of gravity of the headform monitors the acceleratiol
and the time history of impact that are recorded with appropriate instrumentation. Maximum acceleration and time duration datz
obtained by the specified procedures are intended to determine the shock absorption characteristics of the helmet.

e’ E c .
o £
£ .
3+
&0 7%
al Misimurm area i Extended area
Headform code Size; inside Distance
fetter cireumference of helmet o
mm % % v
A 500 24 123 | 132
E 540 25 128 140
4 570 27 130 145
M 800 28 132 151

Note—A-Reference plane, B-Coronal plane
FIG. 5 Type 1-Area of Coverage
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Dinensions in millimetres
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A 500 4 - 123 132 e s o
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Note 1—A-Reference plane, B-Coronal plane
Note 2—Dimension Y and Z are taken and must cover between the reference and the basic plane.
Note 3—A-Headform does not have Type 2 coverage.

FIG. 6 Type 2—Area of Coverage

TABLE 1 Hat Sizes and Head Fittings

Note 1—These are U.S. and Canadian hat sizes.

Circumference of Head

Hat Size

n mm
6 19 483
6%s 19%s 492
6% 19% 502
6% 20Ys 511
6%2 20%- 521
6% 2078 530
694 21Ya 540
67 21% 550
7 22 559
7Y 22%s 568
7Ya 2294 578
7¥s 23Ys 587
Y2 23Y%2 597
7% 23% 606
T¥a 24Y4 616
778 24%s 625
8 25 635

5.3 Chin Strap—When tested in accordance with 12.7, the force to separate the strap shall be not less-thanr-13-1bf (50 N) 50 N
(11 Ibf) nor more than-124165606-N) 500 N (124 Ibf) and the maximum displacement of the strap shall notexeeed-1-in- (25 mm)
25 mm (1in.) at a load ef244bH209-N). 109 N (24 Ibf). The requirements of 12.7 shall be metat#3*F23°C). ambient conditions.

5.4 Penetration Resistance Test Requiremedtsshall not be possible to touch the test headform with the curved end of the
test stick blade within the required area of coverage, excluding the ear opening.
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6. Apparatus

6.1 Shock Absorption TesfThe apparatus for the shock absorption test shall consist of the following:

6.1.1 Guide AssemblyThe headform shall be attached to the free fall drop assembly carriage by an adjustable mounting that
will allow impacts to be delivered to any prescribed point on the helmet (see Fig. 5 7). The carriage shall be free to slide on vertica
guides. If wires are used they must be placed under at least 190 Ibf (845 N) tension (see 12.4 for guide assembly specificatior
and allowable weight of drop assembly).

6.1.2 Recording EquipmentThe recording equipment shall meet the following criteria:

6.1.2.1 Acceleration TransducerThe linear accelerometer is mounted at the center of gravity of the combined test headform
and carriage assembly with the sensitive axis aligned to within 5° of the vertical when the helmet and headform are in the impac
position. This transducer shall be capable of withstanding a shock ofd@@®out damage and shall have a frequency response
(variation =1.5 %) over the range from 5 to 900 Hz.

6.1.2.2 System AccuraeyThe impact recording system shall be capable of measuring shocks of up ¢gope@®& acceleration
with an accuracy oft5 %.

6.1.2.3 Impact Recording-The impact shall be recorded on single- or dual-trace storage oscilloscope with 0.1-mV to 20-V
deflection factor, 1 to 5-ms sweep speed-division, and 500-kHz bandfvidth.

6.1.2.4 Headform—Standard-metalTest Headforms—Test headforms that correspond to the-physicral dibmensions defined in
Fable-2 Specification F 2220 as sizes A, E, J, and M. The weight of the drop assembly, including the headform, shall be 5.0 ke
unless otherwise specified in the individual performance specifications. The test headforms shall include surface marking
corresponding to the basic, coronal, midsagittal, and reference planes (see Figs. 2 and 3).

6.1.2.5 Reference HeadformsMeasuring headforms contoured in the same configuration as the test headforms sizes A, E, J,
and M, as defined in Specification F 2220. The reference headforms shall include surface markings corresponding to the basi
coronal, midsagittal, and reference planes (see Figs. 2-4).

6.1.2.6 Impact Surface-The impact surface shall beflat modular elastomer programmer (MEP) 6 in. (152 mm) in diameter
and 1 in. (25 mm) in thickness which is firmly fixed to the top surface of a flat anvil. The MEP required isséb@urometer

4 Equivalent instrumentation capable of recording, displaying, and providing a permanent record of the generated accelerometer shock siginthlisvikguéirement.

Mechanism
for Raising

ﬁ Drop Assembly

Release Mechanism

(14) -~

TFE-Fluorcarbon
/ Bearings

Carriage Assembly

—E==C=%F—

Linear -

Accelerometer <~ |
Metal Headform

Guide Wires

le— (190 lbs. tension)

Impact
Surface
(MEP)

Pedestal

Bed Plate (300#)

777777777777/ 7777

Note 1—Rail-guided drop assemblies are also permissible.
FIG.75_7 Schematic of Typical Drop Assembly
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Shore A Hardness impact surface. The base shall consist of a rigid slab weighing at least 300 Ib (136 kg). The top surface of this
base may be used as the flat metal anvil if it is faced with a steel plate with minimum thickness of 1 in. (25 mm) and minimum
top surface area of 1 #(0.09 nf). If a detachable flat metal anvil is used it must have a top surface area of at least @9.

cm ?). The MEP is mounted on an aluminum plate with a minimum thickness of 0.220 in. (6 mm) after grinding.

7. Sampling

7.1 Submit at least four specimen helmets for each size to be tested under the various conditions as described in-Section 11,.
One ambient conditioned sample-shrall be used-fer-eenditioning both impact testing-and one-ferthe-chin strap. penetration and
retention test.

8. Test Specimen
8.1 Test helmets without accessories.

9. Preparation of Apparatus

9.1 Turn on all electronic equipment and allow to warm-up for at least 30 min or as recommended by the manufacturer,
whichever time is greater, prior to any testing.

10. Calibration and Standardization

10-1-Cheek

10.1 Calibration— Instrumentation used in the testing shall be calibrated to manufacturer’'s specifications on a periodic basis.
The duration of the calibration cycle shall be no more than one year.

10.2 Impact Attenuation Instrument System Chedlhe system instrumentation shall be checked before and after each series

of tests by-impaeting dropping the-Size-C-headferm-{see—Table- 2) on spherical impactor ente-the-crown-witheut a helmet MEP

pad at an impact velocity ef-14-ft/s{4-25-mfs)+06/—2-%—This-sheuld-produgea5.44 m/s (-2 %). Impact velocity shall be
measured during the last 40 mm-ef-3#525-g-with-a-time-duration free fall for each test. The weight-ef 3.1 the drop assembly
(which is the combined weight of the instrumented spherical impactor and supporting assembly) for the drop test shélldfe 5
kg. Three such impacts, at intervals of 75 + 15 s, shall be performed before and after each series of tests. The peak acceleratior
obtained during impact shall be 389 8 g. If the-56¢-ine:

10-2-Record-atHleast-three average peak acceleration obtained in the post testimpacts as differs by more than 5 % from the
average peak acceleration obtained-in-12.2 the pretest impacts, the following checks shall be made. Checks of the mechanica
condition of the drop system ard-323-immediately—prior to checks of the calibration of the instruments-and-fellewing each
transducers are required and all data obtained during that series of helmettests-and-reeord-oenthe+eport form. should be discardec

10.3 If the maximung or acceleration time history, or both, are not within the tolerance limits prior to test, adjust or repair the
system as necessary.

10.4 If the means of the three peak acceleration values following the test series differ by more ¢hfaord@he mean of the
initial calibration series, discard the entire test series.

11. Conditioning

11.1 Prior to testing, condition each helmet in one of the following ways:

11.1.1 Ambient Temperature-Cendition-ene-helmetfor-a—period—The ambient conditior—ef-retdesa—thdnr—at thetest
laboratory-eenditions-that shall be at 18 to 22°C, with-a-temperature-ef Fo—(21=5°C)-and-a relative humidity ef-58-15%.
Record-the-temperature 25-te-the-nearest-degree-and-the—relative-humidity 75 %. The barometric pressure in all conditioning
environments shall be 75-+te-the-hearest-percent-at-the-time-of-testing-on-the—report form 110 kPa. Helmets shall be conditioned
in their environment for-each-test-series. not less than 4 h.

11.1.2 Low Temperature-Coendition-the-secoend-helmetby-exposing-it to—The low temperature is at a temperatute3c68-
{—18=2°€) -23 to -27°C. Helmets shall be conditioned for a period of not less 4ha nor more than 24-h-in-a-mechanieally

. h.

11.1.3 High Temperature-eeﬁekmeﬁ—ﬂ%e—thrrd—he#ﬂe{—by—e*pesrﬁg—ﬁ to—The high temperature is at a temperature-af 122
3-6°2F{50+=2°C) 28 to 32°C. Helmets shall be conditioned for a period of not legs 4hla nor more than 24 h.

11.1.4 Testing for Conditioned SpecimersComplete all testing on helmets within 5 min after removal from the conditioning
environment. Helmets may be returned to the conditioning environment in order to meet this requirement. Prior to the resumption
of testing, specimens must remain in the conditioning environment for a minimum of 15 min for each 5-min period they are out
of the conditioning environment.

12. Test Methods
12.1 Testing EnvironmertConduct all testing under the recorded conditions of room temperature and humidity. These
conditions must be in accordance with those stated in 11.1.1.

12.2 Impact Locations—impacteach-helmetatnotlessthan-sixsites-All-distancesreferred to and Test Schedule— The impact
locations are defined in this—section-are—cherd-distancesmeasudred on section. Condition two helmets at ambient, one at hot anc
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one at cold temperatures. One ambient conditioned helmet shall be tested-atthe-helmet-SeeFig-—6-Ffera-diagram of the front, sic

rear and crown locations only. The other ambient conditioned helmet shall be tested at two non-prescribed impact locations. Th
cold conditioned helmet shall be impacted at the two locations that yielded the single highest peak acceletatjoinsrigthe

helmet tested at ambient conditions. The hot conditioned helmet shall be impacted at the two locations that yielded the singl
highest peak accelerations,{g) from the helmet tested at ambient conditions.

12.2.1 Front—Leeated-in—The point on the-median midsagittal plare-are—2-r-—~50 mm) which is 50 mm above the anterior
|ntersect|0H—ef Wlth the—meér&n—and reference pJanes

1—2—2%—S|de—|:eeated—a{—t-he—The point 25 mm above the reference plane and 90° from the anterior intersectien-ofthe reference

midsagittal plane and the-cerenal reference plane (intersection of the refereree-and-90°{4-57rad)-in-a—clockwise-direction fron
coronal planes).

12.2.3 Rear—The point at the-an posterior intersection of-the-median midsagittal and reference planes.

12.2.4 tewerRear-Boess-ACrown—The p0|n{—m—a—p+ane—1735—€2—36—rad)—m—a—eleeleﬁlee—d+reeﬂeﬂ—from Where—ﬂee—anterror
aterseetion central vertical axis meets the top o eference plan
headform.

12.2.5 Rear—A-peint-atTest Line—Draw test line A-B-C-D-E-F on the-pesterier-intersection-of-the-median—and-reference
ptanes: headform as indicated in Fig. 8.

12.2.6 Srown—ANoN-Prescribed Impact Locations —Non-prescribed impacts shall be located on the headform. The first point
i of contact with the anvil for any non-prescribed impact location shall be on or above the test line and at least one-fifth of the
circumference of the headform from any prior impact locatione on that helmet. The headform is pesitioneqd so that the impact
location is the first point of contact with the anvil. The helmet is then placed on the headform as specified by the manufacturer’s
head positioning index (HPI). The location of these two non-prescribed impacts may be identified by the arc distance along the

reference plane from the anterier-ane-posterior-intersections intersection of-the meidsagittal plane with the reference plane
clockwise or counterclockwise, and the perpendicular arc distance above or below that point on the reference plane.

12.2.7 Impact Locations on Headform and HelmeDetermine an impact location on the headform, then mark this location on
the headform. Place the helmet on the headform as specified by the manufacturer’s head positioning index (HPI) and mark tk
corresponding impact location on the helmet before performing the impact. The impact location may be determined and marke
first on the helmet and then marked on the headform. If marking the helmet first, make sure the corresponding mark on the
headform is on or above the test line. Do this for all impact locations.

12.3 Multiple Impacts—Each-helmettested—under—Impact the ambi al of 24
impacts—tmpact conditioned helmets three times at each ef—the SiX four |mpact Ioea&ens—eﬁ—the heImet described in 1. |n 12.2. Impac
thfe hot and cold condrtroned heImets two ti P ; ; ;

Headform Size Dimension
T L2 u R s
A 137.0 88.0 25.0 50.0 19.5
E 146.5 94.5 25.0 50.0 20.5
J 155.0 101.0 25.0 50.0 20.5
M 161.0 106.0 25.0 50.0 23.5

FIG. 8 Marking the Test Line
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addmeﬁal—rmpaets—a{—fheﬁfe—leeaﬁeﬁs—w&h a non-prescribed impact locations. The impact velocity shall be 4.5 m/s (14.6 ft/s)
2 %5 The tlme interval betweeﬂ—eaeh—rmpae t of |mQacts shall be not less than 30 s nor mefe—thaﬁ—%-srduratlon
3 a O which-the-highest mean
& j i = i h-of these two

12 4 Headform and Carriage Assembl-yT—he The test—head#eﬁﬂ—éeee—ﬁg 3) head orms shall be made of K1A magnesium

or-alumintm—altey _material. The headform-that-exhibits-ho—resenant-frequencies—below-3000 -Hz-and-has—eritical-dimensions
deseribed-Hn—Table-2.

Note2=The-weight-ofthe carriage assembly shaltnetexceed-20 % have a mass of 5.0 kg + 0.15, -0 kg-with-the-combinet-weightof-the entire drop
assembly—Fhe-maximum-weight-of-the carriage assembty-shatt-be-221b<(10 kg). contributing no more than 20 % of the total.

12.5 Reference Marking-Place the complete helmet to be tested on a reference headform that is firmly placed with the basic
and reference planes horizontal. Apply a 10-Ibf (45-N) static load to the crown of the helmet, center the helmet laterally, and adjust
it in accordance with the manufacturer’s recommendations. Maintaining the static load, draw a “test line” on the outside of the
helmet shell corresponding to the reference plane (parallel to and at a distance above the basic plane of the headform in accordanc
with 12.4. In addition to the “test line,” also mark plainly each of the six impact points as described in 12.2.

12.6 Helmet Positioning—Prior to each test drop, adjust the helmet on the headform in accordance with the manufacturer’s

| recommendations. Secure the helmet to the headform so that it does not shift position-prier-te-er-€uring the impact. Place the
retention system in such a position that it does not interfere with the free fall or the impact.

12.7 Length Adjustment

12.7.1 Chin Strap—Adjust the free strap length between helmet attachment points to 9 in. (229 mm).

12.7.2 Neck Strap—Adjust the free strap length between helmet attachment points to 6 in. (152 mm).

12.8 Deflection and Retention Test

12.8.1 Support the helmet on a test machine fixture and pass the strap over the rollers of the strap test apparatus shown in Fig.

I 7.9. The testing machine shall be capable of providing a controlled rate of displacement between the helmet and the strap test
apparatus while recording the resulting tensile force. Fasten the retention system closures.

12.8.2 Establish the perpendicular distance between a point on the strap test apparatus and a line through the points at whick
the retention system is attached to the helmet shell. The distance should be recorded while the applied load is 3 Ibf (13.3 N). This
distance shall be regarded as the point of zero displacement.

12.8.3 Increase the displacement at a speed not greater than 1 in./min (25 mm/min). Measure the distance between the strap tes
apparatus and the line through the attachment points when the load reaches 24 Ibf (107 N).

12.8.4 Calculate the displacement of the strap at 24 Ibf (107 N) as the difference between the distance measured in 12.8.2 and
that measured in 12.8.3.

i e
5 This velocity is equivalent to-a-68 trometer-Shere-A-hardress-impact surface,available from-U-S- trg-Cothe 14 ark-AveHe ~NJ 07030. drop
height of 40 in. (1016 mm).

. . / 3in. (76 mm)
0.5-in. (13-mm) diameter rollers 3 in. (76 mm) apart
L l /
/A

:O: 0.5-in. (13 mm) diameter

FIG.77 9 Chin Strap Test Apparatus
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12.8.5 Continue to increase displacement at a speed not greater than 1 in./min (25 mm/min) until the retention system separate

12.9 Penetration Resistance Tests

12.9.1 Test Blade-The test blade is shown in Fig. 10.

12.9.2 Headforms—The appropriate headform, as described in Fig. 3, shall be used for testing the appropriate helmet.

12.9.3 Mount and adjust the protector on the appropriately sized headform in accordance with the instructions provided with
the specimen. An attempt shall be made to enter the curved end of the test blade, in all possible orientations, into all openings «
the protector within the area of coverage, excluding the ear openings.

13. Impact Requirements

13.1 Each helmet model presented for impact testing shall be furnished-with-a+efererce index an HPHsee 3.1.76) as establish

by the helmet manufacturer. This—referenee-index HPI shall be-used-during-reference-marking-as-deseribed in 12.5.

13:-2-The-averaggrpfeach-setofthree-impacts-delivered-to-sixtestHocations per when placing the helmet on the headform
for testing. If this information cannot be obtained from the manufacturer, the technician-shal-ret-exeapd-87 position the

additional-three-impaets-delivered helmet on the appropriate headform according-te-the two fitting instructions included, and the
technician’s judgment. Helmets shall be tested on the appropriate-testteeations with headform size(s) as determinee-by the highe
meangqyho-single-impact testing laboratory. Helmets shall be tested on-the lavrgest and smallest size test headforms on whic
they fit. If agmacthatexeeeds smaller size of the same model fits the smaller headform, the larger helmet will be tested on the
larger headform only.

13.2 The peak acceleration of any impact shall not exceeeg390

13.3 The helmet shall remain intact with no visible cracks through the thickness of the outer covering (shell).

13.4 A test report of impact tests as described in Section 15 shall be an integral part of this performance specification.

14. Calculation

14.1 Immediately after each impact, take the following measurements of the acceleration time-history trace:

14.1.1 Maximum Acceleration-Find the maximum amplitude of acceleration by measuring the perpendicular distance to the
trace base line from the midpoint of the trace at maximum excursion and multiplying by the sensitivity factor. (Sensitivity factor =
g per division deflection of the trace.)

corner break to remove
sharp edges (4 places)

50mm (2in.)

| | e GAME (L 250N1.)

4 -
3mm -(y

{0.125in.)

Rads k}

300mm (12in)

Note—All dimensions have a tolerance of +0/-0.30 mm.
FIG. 10 Test Blade
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14.1.2 Duration of Impulse-Determine the duration of the pulse by measuring the total width of the trace along thin®g0-
in milliseconds.

14.1.3 Oscillograms—Take photographs of the oscilloscope on the third impact at each impact site conducted under ambient
conditions® Affix these oscillograms to the final report of testing.

15. Report

15.1 Each laboratory report shall be accompanied by the oscillograms prescribed in 14.1.3 and shall contain the following
minimum information:
15.1.1 Manufacturer’s identification,
15.1.2 Size,
15.1.3 Manufacturer’s lot number,
15.1.4 Weight, and
15.1.5 External circumference at reference plane.
15.2 Conditions of Test-The report shall include detailed information of the conditions under which the tests were conducted
as follows:
15.2.1 Date of test,
15.2.2 Temperature,
15.2.3 Humidity, and
15.2.4 Record of the instrument calibration.
15.3 Test Results-Detailed results of the impact testing shall include the following:
15.3.1 Impact location,
15.3.2 Drop height,
15.3.3 g, for each impact,
15.3.4 Duration of pulse,
15.3.5 Other pertinent comments and remarks.
I 15.4 Fig-8 11 provides a sample data sheet for recording test conditions and test results.

16. Product Marking

16.1 Warning Labels—Each helmet shall be permanently labeled on the outside or inside of the helmet, or both, with
information for the user stating the limits of protection afforded by the helmet.

16.2 Each helmet shall be provided with instructions that describe proper fit and proper head position and that include a label
with a statement ing" the following or similar words: For maximum performance of the helmet, it must fit snugly, be free from
cracks, and remain securely in position when adjusted for proper fit.”

16.3 Each helmet shall be permanently labeled with the following information:

16.3.1 Identification of the manufacturer,

16.3.2 Month and year of manufacture,

16.3.3 Model designation, and

16.3.4 Size or size range for proper fit.

17. Instructional Literature

17.1 Instructions accompanying the helmet must include at least the following information:
17.1.1 A warning concerning improper cleaning agents, paint, or other factors affecting helmet shell integrity or performance,
J| or both, that the application or removal of decals is prohibited unless authorized by the manufacturer,
17.1.2 Notification that the helmet meets the minimum requirements of this ASTM performance specification for ice hockey
provided it has not been reconditioned or altered in any way, and
17.1.3 Instructions to replace after a serious impact.

18. Keywords
18.1 helmet; ice hockey; protective head gear

mwmmvmmm
I S Computer printouts ef-46-r—2616-mm). the acceleration time curves will satisfy this requirement.
Fhemetaendiareancthapassemblyareasailab e

7 Such a warning label might read: “Ice Hockey is a collision sport which is dangerous. This helmet affords no protecti i
HebekenNJ-07630. neck or spinal injury. Severe head, brain, or spinal injuries including paralysis or death may occur despite usmg thls hetrasé mu;rlnelmet |f
the shell is cracked, deformed, or if the interior padding is deteriorated. Read instructions carefully before wearing.”

It is recommended the helmet have a red background label with white letters.
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Laboratory: Test Performed by:

Helmet Make and Model Laboratory Environment: Temperature Humidity

Helmet Circumference (at reference plane)

Calibration . i Impact Helmet
Check Impact Site Dr(?p Height & max Duration T Remarks
ec (inches)
(ms) No. wt (g)
Pre-test 1 1
2 2
3 3
4
Post-test 1
2
3
Helmet Test Impact Front Front Boss Side Lower Rear Boss Rear Crown Reported Impacts
No. Condition .
t
Location 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
1 Ambient Record No.
max g
T (ms)
2 Low Tem: Record No.
perature max g
T (ms)
3 High Tem- Record No.
perature max g
T (ms)
4 Immersed Record No.
max g
T (ms)
Remarks: (Indicate helmet condition after impact)
Signed Date

FIG.78_11 Sample Data Sheet

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).

13



