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1. PURPOSE

The purpose of this standard is to establish minimum performance requirements and methods of
test for ballistic resistant protective materias. This standard supersedes NIJ Standard-0108.00, Ballistic
Resistant Protective Materials, dated December 1981. This revision adds threat level 111-A and
establishes threat level classifications that are consistent with other NIJ standards for ballistic
protection.

2. SCOPE AND CLASSIFICATION
Scope

This standard is applicable to all ballistic resistant materials (armor) intended to provide protection
against gunfire, with the exception of police body armor and ballistic helmets, which are the topic of
individual NIJ performance standards [1,2]". Many different types of armor are now available that
range in ballistic resistance from those designed to protect against small-caliber handguns to those
designed to protect against high-powered rifles. Ballistic resistant materials are used to fabricate
portable ballistic shields, such as a ballistic clipboard for use by a police officer; to provide balistic
protection for fixed structures such as critical control rooms or guard stations; and to provide ballistic
protection for the occupants of vehicles. The ballistic resistant materials used to fabricate armor
include metals, ceramics, transparent glazing, fabric, and fabric-reinforced plastics; they are used
separately or in combination, depending upon the intended threat protection.

The ballistic threat posed by a bullet depends, among other things, on its composition, shape,
caliber, mass, and impact velocity. Because of the wide variety of cartridges available in a given
caliber, and because of the existence of hand loads, armors that will defeat a standard test round may
not defeat other loadings in the same caliber. For example, an armor that prevents penetration by a
357 Magnum test round may or may not defeat a 357 Magnum round with a higher velocity.
Similarly, for identical striking velocities, nondeforming or armor-piercing rounds pose a significantly
greater penetration threat than an equivalent lead core round of the same caliber. The test ammunitions
specified in this standard represent common threats to the law enforcement community.

Classification

Ballistic resistant protective materials covered by this standard are classified into five types, by
level of performance.

221 Type 1 (22 LR; 38 Special)

1 Numbersin brackets refer to the referencesin appendix A.



This armor protects against the standard test rounds as defined in section 5.2.1. It also provides
protection against lesser threats such as 12 gauge No. 4 lead shot and most handgun rounds in calibers
25 and 32.
2.2.2  Type lI-A (Lower Velocity 357 Magnum; 9 mm)

This armor protects against the standard test rounds as defined in section 5.2.2. It also provides
protection against lesser threats such as 12 gauge 00 buckshot, 45 Auto., 38 Special + P and some
other factory loads in caliber 357 Magnum and 9 mm, as well as the threats mentioned in section
22.1.

2.2.3  Type Il (Higher Velocity 357 Magnum; 9 mm)

This armor protects against the standard test rounds as defined in section 5.2.3. It also provides
protection against most other factory loads in caliber 357 Maghum and 9 mm, as well as threats
mentioned in section 2.2.1 and 2.2.2.

2.24  Type lHI-A (44 Magnum; Submachine Gun 9 mm)

This armor protects against the standard test rounds as defined in section 5.2.4. It also provides
protection against most handgun threats as well as the threats mentioned in sections 2.2.1 through
2.2.3.

2.25  Type Il (High-Powered Rifle)

This armor protects against the standard test round as defined in section 5.2.5. It aso provides
protection against most lesser threats such as 223 Remington (5.56 mm FMJ), 30 Carbine FMJ, and
12 gaugerrifle lug, as well as the threats mentioned in sections 2.2.1 through 2.2.4.

2.2.6  Type IV (Armor-Piercing Rifle)

This armor protects against the standard test round as defined in section 5.2.6. It also provides at
least single hit protection against the threats mentioned in sections 2.2.1 through 2.2.5.

2.2.7  Special Type
A purchaser having a special requirement for a level of protection other than one of the above

standards should specify the exact test rounds to be used, and indicate that this standard shall govern
in all other respects.

3. DEFINITIONS

3.1 Angle of Incidence

The angle between the line of flight of the bullet and the perpendicular to the plane tangent to the
point of impact (seefig. 1). Also known as angle of obliquity.
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FIGURE 1. Angle of incidence

3.2 Fair Hit
A hit that impacts the ballistic resistant protective material at an angle of incidence no greater than
5°,and is a least 5 cm (2 in) from a prior hit or the edge of the test specimen and at an acceptable
velocity as defined in this standard. A bullet that impacts too close to the edge or a prior hit and/or at

too high a velocity, but does not penetrate, shall be considered a fair hit for the determination of
nonpenetration..

3.3 Full Metal Jacketed (FMJ) Bullet

A bullet made of lead completely covered, except for the base, with copper aloy (approximately
90 copper-10 zinc).

3.4 Jacketed Soft Point (JSP) Bullet

A bullet made of lead completely covered, except for the point, with copper aloy (approximately
90 copper-10 zinc).

3.5 Lead Bullet
A bullet made of lead alloyed with hardening agents
3.6 Penetration

Perforation of a witness plate by any part of the test specimen or test bullet, as determined by
passage of light when held up to a 60-W light bulb.

3.7 Strike Face



3.8

The surface of a ballistic resistant protective material designated by the manufacturer as the

surface that should be exposed to (face) the weapon threat.

Semiwadcutter

A bullet shape characterized by a flat nose and a tapered section leading to a cylindrical bullet
body with a sharp break where the taper meets the body.

3.9 Witness Plate

4.1

4.2

4.3

4.4

A thin sheet of aluminum alloy placed behind a test specimen to determine the potential for an
incapacitating injury.

4. REQUIREMENTS

Acceptance Criteria

A ballistic material satisfies the requirements of this standard if the sample item (see sec. 5.1)
meets the requirements of sections 4.2 through 4.4.

Workmanship

Balligtic resistant protective materials shall be free from dents, blisters, cracks, crazing, chipped or
sharp corners, and other evidence of inferior workmanship.

Labeling

The Sample item and each full size panel of ballistic resistance materia shall be permanently and
legibly labeled and shall include the following information.

a) Name, designation, or logo of the manufacturer

b) Type of material, according to section 2 of this standard

¢) Month and year of manufacture

d) Lot number

e) Strikeface, if any

f) Certification of compliance with this edition of this standard
Items ¢ and d may be incorporated into a single number, e.g., a serial number.

Ballistic Resistance

The ballistic resistance of each test specimen of ballistic resistant protective material shall be
determined in accordance with section 5.3. The test weapon and ammunition used during this test
shall be those specified in table 1 in accordance with the type (threat level rating) specified by the
manufacturer (sec. 4.3). Any penetration of the witness plate shall constitute failure.

The ballistic resistance test variables and test requirements are presented in table 1.



Test Variables

Table 1. Test Summary

Performance Requirements

Required
Hits Per
Nominal Suggested Barrel Required Bullet Armor Permitted
Armor Tvpe Test Ammunition Bullet Mass  Lenath Velocity Specimen Penetrations
| 22 LRHV 269 15t0 16.5cm 320+ 12m/s 5 0
Lead 40 gr 6t06.5in 1050 + 40 ft/s
38 Specia 10.2g 15t0 16.5cm 259+ 15m/s 5 0
RN Lead 158 gr 6t06.5in 850 + 50 ft/s
I-A 357 Magnum 10.29 10to12cm 381+15m/s 5 0
JsP 158 gr 4t04.75in 1250 + 50 ft/s
9mm 8049 10to12cm 332+12m/s 5 0
FMJ 124 gr 4t04.75in 1090 + 40 ft/s
Il 357 Magnum 10.2g 15t0 16.5cm 425+ 15m/s 5 0
JsP 158 gr 6t06.5in 1395 + 50 ft/s
9mm 80g 10to 12cm 358+ 12m/s 5 0
FMJ 124 gr 4t04.75in 1175 + 40 ft/s
11-A 44 Magnum 15559 14t016cm 426+ 15m/s 5 0
Lead SWC Gas 240 gr 55t06.25in 1400 + 50 ft/s
Checked
5 0
9mm 80¢g 24to 26 cm 426 +15m/s
FMJ 124 gr 9.5t010.25in 1400 + 50 ft/s
11 7.62 mm 979 56 cm 838+ 15m/s 5 0
308 Winchester 150 gr 22in 2750 + 50 ft/s
FMJ
v 30-06 1089 56 cm 868 + 15 m/s 1 0
AP 166 gr 22in 2850 + 50 ft/s
Spec'al * * * * * *
Requirement

(see sec. 2.2.7)*

* These items must be specified by the user. All of the items must be specified.

Abbreviations: AP - Armor Piercing

FMJ - Full Metal Jacket
JSP - Jacketed Soft Point

LRHV - Long Rifle High Velocity

RN - Round Nose
SWC - Semi-Wadcutter




5. TEST METHODS

5.1 Sampling

The test specimen shall be a current production sample of the ballistic resistant material at least
30.5x30.5 cm (12x12 in).

5.2 Test Equipment

It should be noted that hand-loaded ammunition may be required to achieve some of the bullet
velocities required in the following sections.

5.2.1  Type I Test Weapons and Ammunition
5211 22LR

The test weapon may be a 22-caliber handgun or test barrel. The use of a handgun with a 10 to 12
cm (6 to 6.5 in) barrel is suggested. Test bullets shall be 22 Long Rifle High Velocity lead, with
nominal masses of 2.6 g (40 gr) and measured velocities of 320 + 12 m (1050 + 40 ft) per second.

5.2.1.2 38 Special

The test weapon may be a 38 Special handgun or test barrel. The use of a handgun with a 15 to
16.5cm (6to 6.5in) barrel is suggested. Test bullets shall be 38 Specia round-nose lead, with nominal
masses of 2.6 g (158 gr) and measured velocities of 259 + 15 m (850 + 50 ft) per second.

5.2.2  Type lI-A Test Weapons and Ammunition
5.2.2.1 Lower Velocity 357 Maghum

The test weapon may be a 357 Magnum handgun or test barrel. The use of a handgun with a 10 to
12 cm (4 to 4.75 in) barrel is suggested. Test bullets shall be 357 Magnum jacketed soft point, with
nominal masses of 10.2 g (158 gr) and measured velocities of 381 + 15 m (1250 + 50 ft) per second.

5.2.2.2 Lower Velocity 9 mm

The test weapon may be a 9 mm handgun or test barrel. The use of a handgun with a 10 to 12 cm
(4 to 4.75 in) barrel is suggested. Test bullets shall be 9 mm full metal jacketed, with nominal masses
of 8.0 g (124 gr) and measured velocities of 332 £ 12 m (1090 + 40 ft) per second.

5.2.3  Type Il Test Weapons and Ammunition
5.2.3.1 Higher Velocity 357 Magnum

The test weapon may be a 357 Magnum handgun or test barrel. The use of a handgun with a 15 to
16.5 cm (6 to 6.5 in) barrel is suggested. Test bullets shall be 357 Magnum jacketed soft point, with
nominal masses of 10.2 g (158 gr) and measured velocities of 425 + 15 m (1395 + 50 ft) per second.

5.2.3.2 Higher Velocity 9 mm

The test weapon may be a 9 mm handgun or test barrel. The use of a handgun with a 10 to 12 cm
(4 to 4.75 in) barrel is suggested. Test bullets shall be 9 mm full metal jacketed, with nominal masses
of 8.0 g (124 gr) and measured velocities of 358 £ 12 m (1175 + 40 ft) per second.



5.24  Type llI-A Test Weapons and Ammunition
5.2.4.1 44 Magnum

The test weapon may be a 44 Magnum handgun or test barrel. The use of a handgun with a 14 to
16 cm (5.5 t0 6.25 in) barrel is suggested. Test bullets shall be 44 Magnum, lead semiwadcutter with
gas checks, nominal masses of 15.55 g (240 gr), and measured velocities of 426 + 15 m (1400 + 50 ft)
per second.

5.2.4.2 Submachine Gun (SMG) 9 mm

The test weapon may be a 9 mm SMG or test barrel. The use of a test barrel with a 24 to 26 cm
(9.5 to 10.25 in) barrd is suggested. Test bullets shall be 9 mm full metal jacketed, with nominal
messes of 8.0 g (124 gr) and measured velacities of 426 + 15 m (1400 + 50 ft) per second.

5.2.5  Type Il Test Weapon and Ammunition
The test weapon may be a rifle or a test barrel chambered for 7.62-mm (308 Winchester)
ammunition. The use of arifle with a barrel length of 56 cm (22 in) is suggested. Test bullets shall be
7.62 mm full metal jacketed (U.S. military designation M80) with nominal masses of 9.7 g (150 gr)
and measured velocities of 838 + 15 m (2850 + 50 ft) per second.
5.2.6  Type IV Test Weapon and Ammunition

The test weapon may be arifle or atest barrel chambered for 30-06 ammunition. The use of arifle
with a barrel length of 56 cm (22 in) is suggested. Test bullets shall be 30 caliber armor piercing (U.S.
military designation APM2), with nominal masses of 10.8 g (166 gr) and measured velocities of 868 +
15 m (2850 + 50 ft) per second.

5.2.7  Special Type Test Weapon and Ammunition

The test weapon, cartridge type, bullet construction, bullet caliber, bullet mass, and bullet striking
velocity must all be specified by the user.

5.2.8  Chronograph

The chronograph shall have a precision of 1 ns and an accuracy of 2 ns. Its triggering devices
shall be of either the photoelectric or conductive screen type.

5.2.9  Support Fixture

The test specimen shall be supported by afixture that permits its position and attitude to be readily
adjusted so that it is perpendicular to the line of flight of the bullet at the point of impact.

5.2.10 Witness Plate
The witness plate shall be a 0.5 mm (0.020 in) thick sheet of 2024-T3 or 2024-T4 aluminum alloy

and shall be placed and rigidly affixed perpendicular to the line of flight of the bullet and 15 cm (6 in)
beyond the armor under test.

5.3 Ballistic Resistance Test

Condition the test specimen at a temperature of 20 to 28°C (68 to 82°F) for at least 24 h prior to
test.



Place the triggering devices 2 and 3 m (6.6 and 9.8 ft), respectively from the muzzle of the test
weapon as shown in fig. 2, and arrange them so that they define planes perpendicular to the line of
flight of the bullet. Measure the distance between them with an accuracy of 1.0 mm (0.04 in). Use the
time of flight and distance measurements to cal culate the velocity of each test round.

After the specified test weapon has been supported, leveled, and positioned, fire one or more
pretest rounds (as needed) through a witness plate to determine the point of impact.

Place the test specimen in the support fixture and position it 5 m (16 ft) from the muzzle of the test
weapon. Then position an unperforated witness plate 15 cm (6 in) beyond the test specimen. Fire a test
round and record the velocity of the bullet as measured by the chronograph. Examine the witness plate
to determine penetration, and examine the specimen to see if the bullet made afair hit.

If no penetration occurred, reposition the test specimen and repeat the procedure with additional
test rounds until the test is completed. Space the hits as evenly as possible so that every portion of the
test specimen is subject to test.

FIGURE 2. Ballistic test setup
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