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1.0 BACKGROUND

Hel mets intended for use by |aw enforcenent officers should provide some
| evel of protection froma broad range of threats including those incurred
during high speed pursuit, falls from notorcycles, assault wth blunt
i nstruments and bull et inpacts.

Law enforcenent hel mets, whether characterized as ballistic, riot or crash
hel nets, are usually equipped with a protective face shield. However, in
nost instances, the face shields do not provide the sanme type or |evel of
protection as the host hel net. This differing protection is nore a
reflection of what is attainable with transparent materials than a rea

vari ation between threats to the face and threats to remaining areas of
the officer's head.

Law enforcenent hel mets usually provide a nuch greater |evel of protection
than do the face shields attached to those hel nets. Acceptance of this
di sparity has di scouraged devel opment of face shields to the extent that
no standard known to H P. Wite Laboratory, Inc. provides a procedure for
eval uating face shields for levels of protection equal to the levels of
protection of the host hel net.

This standard recogni zes that, within practical limtations, existing face
shield materials may not satisfy the nost stringent |evels of protection
requi red of helnets, but those requirenments are included in this standard
with the hope that by so doing, the user will dermand, and the supplier
devel op, inproved face shields.

2.0 SCOPE

The scope of this testing procedure is limted to evaluating the ballistic
resi stance of a face shield to penetration by bulletted ammuniti on AND t he
resistance of a face shield to inpacting with weapons of opportunity
available to rioters.

3.0 DI SCUSSI ON

To the maxi mum extent possible, this procedure relies on materials,
techni ques and processes currently used in the testing of simlar
commodi ti es.

The Ballistic Resistance Testing of face shields of this standard is
conducted with bullet types and velocities used by National Institute of
Justice standards for evaluating body arnor, N J-STD 0101, and ballistic
resistant materials, N J-STD 0108.
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The procedure of this standard used to evaluate the resistance of face
shields to non-ballistic (riot) threats are GENERALLY those used by
National Institute of Justice standards for evaluating R ot Hel nmets and
Face Shields, N J-STD 0104. 02.

I nasmuch as the effect on the neck (whiplash) of inpacting of the face
shield is not related to the resistance of the face shield, nor can that
effect be fairly attributed to the face shield, measurenents of that
effect are, in the interest of test econonmy, not included in this
st andar d.

These procedures require the face shield to resist excessive back face
deformation as well as penetration.

The headform used by this procedure to evaluate the protection |evels of
face shields is a nodification of the headform specified by N J-STD
0104. 02.

This test procedure is intended to evaluate the resistance of a face shield

to a SINGE inpacting. However, to insure the construction of all
| ocations satisfies the requirements of this standard, the procedures
require nultiple test trials. 1In the interest of test econony, multiple

shots MAY be conducted on a single sanple.

The procedures of this standard are intended to evaluate the protection
offered by a specific visor design (Design Certification). Provisions for
foll owon evaluation of the continued conpliance of production units
(Quality Control) are not within the scope of this standard.

4.0 APPLI CABLE STANDARDS

The | atest revisions of the followi ng docurments apply to the materials and
procedures of this standard.

4.1.1 ANSI/SAAM Z299. 1-1992, Voluntary Industry Performance Standards for
Pressure and Velocity of Rinfire Sporting Acmmunition for the use of
Commer ci al Manuf acturers.

4.1.2 ANSI/SAAM Z299. 3-1993, Voluntary Industry Performance Standards for
Pressure and Velocity of Centerfire Pistol and Revol ver Ammunition
for the use of Conmercial Manufacturers.

4.1.3 ANSI/ SAAM Z7299. 4-1992, Voluntary Industry Performance Standards for
Pressure and Velocity of Centerfire Rifle Sporting Anmunition for
the use of Commercial Manufacturers.
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4.1.4 ANSI/SAAM Z7299.2-1992, Voluntary Industry Performance Standards for
Pressure and Velocity of Shotshell Ammunition for the use of
Commer ci al Manuf acturers.

4.1.5 NI J-STD-0101. 03, Ballistic Resistance of Police Body Arnor.

4.1.6 NI J-STD-0104. 02, R ot Hel nets and Face Shi el ds.

4.1.7 NI J-STD-0106. 01, Ballistic Hel nets.

5.0 G.OSSARY CF TERMS

DEFCRVATI ON - Dynamic (tenporary) or pernanent reduction of |inear distance
bet ween i nside of face shield and headf orm

DEFCRNVATI ON, EXCESSI VE - Defornmation which results in contact between face
shi el d and headf orm sensor(s).

MODEL - A specific design of face shield whose shape, materials or
construction differ from any other face shield. (Note: Variations in
shape to accommodate differing head sizes do not constitute a change in
nodel .)

PENETRATI ON - Any portion of the projectile material which passes through
the face shield or ANY loss of the face shield material into the protected
area shall be classified as a penetration

SHOT, FAIR - An unyawed projectile of the specified construction and
specified velocity inpacting at the specified angle of obliquity and
i ntended shot inpact |ocation on the sanple, except -

5.5.1 An otherwise fair shot, but yawed projectile, which produces a
penetration or excessive deformation shall be declared a fair shot.

5.5.2 An otherwi se fair shot, projectile striking at a greater angle of
obliquity than that specified which produces a penetration or
excessive deformation shall be declared a fair shot.

5.5.3 An otherwise fair shot, projectile striking at less than the
specified velocity which produces a penetration or excessive
def ormati on shall be declared a fair shot.

5.5.4 An otherwise fair shot, projectile striking at velocities greater
than the specified maxi mum which DOES NOT penetrate NOR produce
excessive back-face deformation shall be declared a fair shot.
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5.5.5 Any ot herwi se fair shot whose center of inpact is within 1.0-inch of
the edge of the test sanple and which does not penetrate nor
excessively deformthe test sanmple shall be declared a fair shot.

SHOT, UNFAIR - Any of the follow ng categories of shots shall be declared
unfair and shall not be used in evaluating the test sanples.

5.6.1 Any penetrating or excessive deformati on shot at velocities greater
t han the maxi num speci fi ed.

5.6.2 Any non-penetrating at velocities | ess than the m ni num specifi ed.
5.6.3 Any non-penetrating shot which is yawed nore than 3-degrees.

5.6.4 Any non-penetrating shot whose striking angle of obliquity is nore
t han 3-degrees.

5.6.5 Any otherwi se fair shot which penetrates or excessively deforns a
test sanple which strikes that sanple within 1.0-inch of the edge of
the sanple (center of inpact to edge).

5.6.6 Any otherwi se fair shot which penetrates or excessively deforns a

test sanple which has been previously inpacted with one or nore
prior shots.

6.0 TEST SAMPLI NG

Face shields submtted for testing in accordance with this standard shal
be conplete product assenblies as offered for sale by the manufacturer
i ncludi ng, but not necessarily limted to, a host helmet wi th suspension
and face shield nounting. Unit and departmental |ogos and nmarkings
requested by the customer are exenpted.

Each nodel of face shield shall be required to resist one fair inpact of
the specified threat in each of four |ocations. Wile one face shield nay
be used to conmplete the four shot requirement, unfair inpacts may require
addi ti onal sanples of the sane face shield nodel to complete the test.

7.0 TEST PROCEDURE ( GENERAL)

Unl ess otherwi se specified, testing is to be conducted with test sanples
whi ch have been nounted on the host helmet and thoroughly tenperature
condi tioned at +70° (x5°) Fahrenheit for a m ni numof 4.0-hours. Sanples
will be tested in an environment with an anbient air tenperature of +70°
(x5°) Fahrenheit wthin 30.0-minutes of renoval from tenperature
condi ti oni ng equi pnent. Sanples not conpletely tested within the 30.0-
mnute requirement will be reconditioned for a mninumof 1.0-hour at the
speci fied conditioning tenperature.

4
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7.1.1 Extreme Hot/Cold Testing may be requested by end-product users and
manufacturers to replicate expected field conditions and operating
t enper at ur es. Shoul d such OPTIONAL hot and/or cold testing be
required, face shield sanples will be thoroughly conditioned at +120
degrees Fahrenheit and/or -20 degrees Fahrenheit for a mninmum
period of 4-hours prior to testing and all testing conpleted within
10-minutes of renobval of the test sanple from the conditioning
environment. Face Shield sanples not conpletely tested within the
10.0-minute requirenment will be reconditioned for a mni mumof 1.0-
hour at the specified hot and/or cold conditioning tenperatures.
The test environnment and headform shall be maintained at +70° (£10°)
Fahrenheit for the Extrenme Tenperature Tests.

8.0 TEST PROCEDURE (BALLI STI Q)

The face shield sanple and host helnet shall be positioned on a rigidly
nmount ed headf orm conmplying with Figure 1 to produce zero degree obliquity
i mpacts with the line-of-fire at 16.4-feet (5-meters) fromthe nuzzl e of
the test barrel. The manufacturer installed nmounting system of the face
shield, and only that system shall be used to nmount the face shield. The
hel net strapping systemshall be adjusted to insure proper "snug" fitting
on the headform

8.1.1 Prior to Ballistic Testing, a witness panel consisting of 0.001 inch
alumnumfoil shall be positioned 2 inches behind the protected side
of the face shield. |If the face shield is curved, the w tness pane
shall |ikew se be curved, so that all points of the w tness pane
are 2 inches behind the rear surface of the face shield.

One shot of the appropriate threat |level (see Table |I) shall be fired at
each of four locations of the face shield at an inpacting angle of zero
degrees of obliquity on the horizontal centerline (x1/4") in the center of
the left and right halves and on the vertical centerline (x1/4") in the
center of the upper and | ower hal ves.

8.2.1 Testing will continue until one fair shot has been fired at each
| ocation providing no penetrations are recorded and the back-face
def ormati on of each shot conmplies with the requirenents of Paragraph
10. 0.

The manufacturer may elect to either use a separate sanple for each of the
requi red four shots, or reduce the sanple size by conducting two or nore
shots on the sanme sanpl e.

Should the results of the first shot produce a penetration or excessive
back-face deformation, testing shall be term nated and the face shield
nodel design declared not-in-conpliance with the ballistic resistance
requi rements of this standard.
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Should the results of the first shot conply with the penetration and
deformation requirenments of this standard, testing shall proceed in
accordance with either 8.5.1 or 8.5.2.

8.5.1 In the interest of test econony, the second, third and fourth shots
may be fired on the same sanple; however, should the results of
shots two, three or four on this sanple prove to be unsatisfactory,
the results of the failing shot shall be declared "unfair” and the
test sanple replaced with a previously untested sanple for the
remai nder of the four shot test, including the shot declared
"unfair" (see Paragraph 8.7).

8.5.2 A previously untested sanple may be used to conduct each, or any two
of the remaining three shots (see Paragraph 8.7).

The strapping systemof the hel met shall be inspected after each shot and
adjusted to insure proper nounting on the headform

The data of all shots - fair and unfair - shall be reported, but only the
first shot on any sanple shall be used to fail the design, i.e., any shot
BEYOND THE FI RST SHOT ON ANY SAMPLE whi ch does not conply w th Paragraph
10.0 shall be declared "unfair" (see Paragraph 3.7).

9.0 TESTI NG (| MPACT)

Prior to Inpact Testing, electrically conductive tape shall be applied to
the protected side of the face shield in alignment with the headform
sensor. HEectrical leads fromthis tape and the headform sensor shall be
used with oscilloscope circuitry intended to confirm or deny contact

between the sensor and the face shield (excessive deformation) and to

determ ne the el apsed time of that contact.

The test sanmple and host hel net shall be nounted on a rigidly fixtured
headf orm conplying with Figure 1 to produce zero degree obliquity inpacts
with a freely falling inpact weight. The strapping systemof the hel net,
and only that system shall be used to insure proper mounting on the
headf or m

9.2.1 The inpact weight shall be a steel cylinder 1.77 inches in dianeter
with a hem spherical inpact end weighing 2.2 pounds (Light Threat)
or 6.6 pounds (Heavy Threat).

(ne Drop Test shall be conducted at each of the four required | ocations on
the face shield using the appropriate drop weight and height (see Table

).

9.3.1 Testing will continue until one fair inpact has been nmade at each
| ocation, providing no failures are recorded (see Paragraph 11.0).

The manufacturer may elect to either use a separate sanple for each of the
required four inpacts, or reduce the sanple nunber by conducting two or
nore inpacts on the sane sanple

6
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Should the results of the first inpact produce a result which is not in
conpliance with Paragraph 11.0, testing shall be term nated and t he nodel
desi gn decl ared not-in-conpliance with the inpact resistance requirenents
of this standard.

Should the result of the first drop inmpact conply with the requirenents of
Paragraph 11.0, testing shall proceed in accordance with either 9.6.1 or
9.6. 2.

9.6.1 In the interest of test econony, the second, third and fourth Drop
| mpact Test may be made on the sane sanple, however, should the
result of drops two, three or four on this sanple prove to be
unsati sfactory, the results of the failing drop shall be decl ared
"unfair" and the test sanple replaced with a previously untested
sanpl e for the remainder of the four Drop Test (see Paragraph 9.8).

9.6.2 A previously untested sanpl e nay be used to conduct each, or any two
of the remaining three shots (see Paragraph 9.8).

The strapping systemof the hel met shall be inspected after each shot and
adjusted to insure proper nounting on the headform

The data of all drops - fair and unfair - shall be reported, but only the
first drop on any sanple shall be used to fail the design, i.e., any drop
BEYOND THE FI RST DROP ON ANY SAMPLE whi ch does not conply w th Paragraph
11.0 shall be declared "unfair" (see Paragraph 3.7).

10. 0 ACCEPTABI LI TY (BALLI STI O

Penetration by any fair shot shall deny conpliance of the design wit h the
ballistic penetration requirenments of this standard.

Def ormati on by any fair non-penetrating shot sufficient to cause contact
bet ween the visor and headform shall deny conpliance of the design with
the ballistic deformation requirenments of this standard.

Design compliance with the ballistic resistance requirements of this
standard shall be denied by any fair shot which penetrates or excessively
deforns the test sanpl e REGARDLESS of the nunber of other shots which do
conply with those requirenents.

11. 0 ACCEPTABI LI TY (I MPACT)

Def ormati on of the face shield which results in any neasurable contact
bet ween the face shield and headf orm sensor shall deny conpliance with the
i mpact resistance requirements of this standard.

Any conpl ete perforation of the face shield shall deny conpliance with the
i npact resistance requirements of this standard.
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Any |l oss of material (spalling) fromthe inside surface of the face shield
shall deny conpliance with the inpact resistance requirenents of this
st andar d.

Desi gn conpliance with the inpact resistance requirenments of this standard
shall be denied by any fair inpact which produces spalling or excessively

defornms the test sanpl e REGARDLESS of the nunber of other inpacts which do
conply with those requirenents.

12. 0 DATA

Prior to initiating these test procedures, the test face shield(s) will be
visually inspected. Recorded data of that inspection will include, but
not necessarily be linmted to, the foll ow ng:
12.1.1 WManufacturer, Mdel Nunber, Serial Nunber and Lot Nunber.
12.1.2 Description including:

12.1.2.1 Size.

12.1.2.2 Materi al

12.1.2.3 Wi ght.

12.1.2.4 Mounting System

12.1.2.5 Label l'ing.

12.1.2.6 Any visual differences or discrepancies in the face
shields of a nmulti-shield subm ssion

12.1.3 Level of protection clained by the manufacturer

The test data records shall include, but not necessarily be limted to, the
fol | ow ng:

12.2.1 Level of protection being tested.

12.2.2 Manufacturer and Lot Nunber of the test sanple.

12.2.3 Velocity and inpact |ocation of each shot (if applicable).
12.2.4 "Penetration" or "Non-Penetration" of each shot (if applicable).
12.2.5 "Fair" or "Unfair" characterization for each shot.

12.2.6 Location of each Drop Test i npact.

12.2.7 Kinetic Energy and nonentum of each Drop Test.

12.2.8 Elapsed tinme of any contact between sanple and headform

8
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12.2.9 Environnental conditions and tenperature conditioning of the test
sampl es.

12.2.10 Post Test, black and white photographs of all tested sanples.

13. 0 REPORTI NG

The Final Report of testing shall include a narrative of the test,
including the identity of the party authorizing the test, the results of
testing, and the data records of Paragraph 12.0, above.

Appended to the Final Report shall be a statenent fromthe testing agency
certifying or denying conpliance of the performance of the DESIGN with the
applicable requirements of this standard (if appropriate).
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TABLE |. BALLI STI C PROTECTI OV THREAT LEVELS
Level Test Amunition Requi red Bul I et Requi red
Cal i ber Bul | et Vel ocity (fps) Shot s
(a) Wi ght(gr)  Type M ni nur  Maxi num (b)
| .22 LR 40 Lead 1050 1100 4
. 38 Speci al 158 RN Lead 850 900 4
A 9x19mm 124 FNMD 1090 1140 4
. 357 Magnum 158 JPS 1250 1300 4
I 9x19mm 124 FNMD 1175 1225 4
. 357 Magnum 158 JPS 1395 1445 4
1A 9x19mm 124 9x19mm 1400 1450 4
. 44 Magnum 240 SWC- GC 1400 1450 4
[ 7. 62x51mm 150 Bal I, MBO 2750 2800 4
Y, . 30-06 166 AP 2850 2900 4
\% Speci al Category (c) - - - 4
(a) NI J- STD- 0108 and NI J- STD- 0101
(b) One (1) shot in each quadrant fired either as one (1) shot per visor
or as multiple shots on a | esser nunber of visors.
(c) This procedure may be used to test the resistance of other bulletted
anmunition or fragnent simulators conformng to M L-P-46593A

TABLE 11. DROP | MPACT TEST REQUI REMENTS
Level
of Dr op Requi red Dr ops
Threat Wi ght Hei ght Ki neti c Energy Monment um Per design (a)
(I'bs.)(b) (in) (in-1bs.)(c) (I'b-sec)(c)
Li ght 2.2 31.5 69. 3 0. 89 4
Heavy 6.6 118.1 779.5 5.17 4

(a) One at each of four locations. My be conducted on the same or differing
samples, but only first drop on any sanple can fail design.

(b) Steel cylinder, 1.75 inch diameter, wi th hem spherical inpacting end.

(c) Al values are theoretical, insofar as it is assumed that the potential
energy is wholly-transformed into kinetic energy, disregarding that
portion of the potential energy actually transformed into friction, heat,
sound, etc.
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