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DRAFT QRS/SPECIFICATIONS OF LIGHT WEIGHT BALLISTIC 

PROTECTIVE EYEWEAR AGAINST GRENADE BLAST 

1.0 SCOPE 

1.1 The specification covers the requirement of “LIGHT WEIGHT 

 BALLISTIC PROTECTIVE EYEWEAR AGAINST GRENADE 

 BLAST” to provide protection or resistance against shrapnel, stone 

pieces, dust and other such material flying out consequent on blast at 

speed upto 220 ± 20 meters per second. 

 

1.2 These specifications cover the general appearance, type, color 

and  qualities the eyewear should possess. 

 

1.3 CLASSIFICATION: The lenses shall be of the following classes as 

 specified: 

 

1.3.1 Clear: Lenses should Maximize light transmittance. To be used 

indoors or at in dim light conditions or at night. 

1.3.2 Solar: Reduce extreme glare and squinting. For outdoors use or 

in bright light conditions. 

1.3.3 Yellow – Contrast: Provide wisp definition in low-light 

 conditions. To be used during cloudy or hazy conditions.  

     

2.0 REQUIREMENTS  

2.1  System Definition: Eyewear shall consist of one complete set of 

spectacles with spatula temples (side arms), size regular or large, with 
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clear, high impact resistant polycarbonate lens, one eyewear retaining 

strap, one pair of  interchangeable cable temples in polybag, one 

instruction booklet and one belt case. 

2.2     Environmentally preferred materials:  Environment friendly 

material should be used to the maximum extent possible provided that 

the material meets or exceeds the operational and maintenance 

requirements. 

2.3  Design and Construction: Eyewear should provide resistance against 

ballistic impact and UV protection. The ballistic protection is provided 

by a size regular or large, one-piece lens with integrally molded side 

shields for lateral  protection. The lens snaps fit into a multi-component 

frame with  adjustable temples (side arms). The frame should be highly 

flexible so that it can sustain all the abusive handling in battle 

conditions. Solar protection is provided by inter-changeable lenses that 

replace the standard clear lens. Refer to figure-1(A &B). 
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2.4  Special  protective eyewear cylindrical lens: The eyewear shall  allow 

binocular and peripheral vision and provide impact resistance. The 

finished parts shall be free of sharp edges which could result in 

discomfort or abrasion to the face. The eyewear shall permit a soft snug 

and smooth operating fit with use of adjustable cable temples. The 

same lenses shall be interchangeable within the frame assembly. 

2.5  Temples (Side Arms): The two components temples shall be 

interchangeable with a  provision of length adjustment. The temple end 

pieces shall be provided in an interchangeable spatula and cable-type 

configuration to provide a comfortable and secure fit depending upon 

user preference or level of activity.  

2.6  Nasal piece: The nasal piece shall lock securely to the eyewear lens. It 

 shall have a means to maintain adjustments made during initial fitting. 

It shall be soft, smooth and flexible to enable fitting on nose bridge. 
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2.7  Belt case: A hard vertical carrying case, which shall have good 

 performance characteristics between -20°F to +140°F, shall be mildew 

 resistant, and shall incorporate ultraviolet inhibiters. The carrying case 

 shall minimize dirt infiltration and scratching of lenses. Carrying case 

should be opaque olive green or black in color and shall be non-

reflective; it shall attach to a soldier’s equipment belt, and shall not 

exceed 4 ounces in weight. It shall carry one complete spectacle, one 

spare lens with nasal piece, and one pair of interchangeable temples. 

2.8  Instructions booklet: An instructions booklet having detailed 

 information about the eyewear including the method to assemble and 

 dissemble the spectacle and maintenance shall be given along with the 

eyewear. It shall  be small enough to enable packing in the eyewear 

belt case. 

2.9  Communication gears and equipments-compatible arms: 

Extendable arms or temples shall guarantee utmost comfort, equipment 

compatibility and stay-put fit. These must not hinder the wearing or use 

of communications equipments and helmets. 
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Table 1: REQUIREMENTS OF EYEWEAR 

S.No. Characteristics  Specifications 

1 Material 

(Military Grade 

Polycarbonate) 

i. High quality military grade. 

ii. Meet or exceed ballistic military performance with 

impact resistance of at least 200 meters per 

second. 

2. Lenses i. One piece lens, which allows binocular vision.  

ii. Made of optical grade polycarbonate that can be 

interchanged quickly for various light conditions 

and provide protection from harmful UV-A & UV-

B radiations. 

3. Design Spectacle type with comfortable temple arms and an 

additional eyewear retaining strap. The frame should 

be highly flexible to sustain all the abusive handling in 

the battle ops. 

4. Optics  Flawless optics, distortion free vision, full side impact 

protection and anti-fog performance. 

5. Size Regular or large. 

6. Tough(Abrasive 

resistant) 

Scratch- resistant coating on both sides (i.e., front and 

rear) of lens. 

7. Arms 1. Should not interfere with the placement of 

communication devices (like Bluetooth, etc). 

Should be flexible, strong, comfortable and firm.  

2. Helmet compatible. 

8. Weight Light weight – weight should be 50 grams or below.  

9. Color of frame Black or Olive green or as per organizational 

requirement 

10. Accessories Interchangeable lenses, Cleaning Kit, Protective 

storage case, Instructions booklet.  
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3.0  PERFORMANCE REQUIREMENTS  

3.1  MECHANICAL 

3.1.1  Ballistic resistance: The ballistic resistance of the eyewear shall be 

 able to pass a Vo test using 0.15 Caliber, 5.8 grain, T37 shaped 

 projectile at a velocity of 220 ± 20 metre per second when tested as 

 specified in 3.5 of trial directive. This test is deviced on the lines of 

MIL-PRF-31013 with minor alterations (as specified at every stage) as 

per users requirements. 

 

Note: i) This test will be conducted at Terminal Ballistics Research 

Laboratory of the DRDO.  
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3.2  OPTICAL  

3.2.1  Ultraviolet absorption: The eyewear shall absorb 90 percent of the 

 incident ultraviolet radiations in the range of 290 to 380 nm, which 

 means it shall protect the eyes of the user from UV-A and UV-B 

 radiations. Refer to figure 3. 

        

 

Figure 3: ELECTROMAGNETIC SPECTRUM 

3.2.2  Optical distortion:  The eyewear shall be free from optical distortion.  

Note: Certificates for the above to be provided by the vendors {UV 

Protection Certificate}. 

3.3  ENVIRONMENTAL 

3.3.1  Chemical resistant: Eyewear shall be resistant to attack from 

 chemicals including DEET (Insect repellant controlled release). 

3.3.2  Temperature: The eyewear lens shall not be visibly degraded 

 following exposure to high temperature conductions. 

3.3.3  Humidity: The lens shall not be visibly degraded following exposure 

 to temperature and humid conditions. 
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3.3.4  Anti-fog: The lenses shall have an anti-fog coating on the inner side. 

3.3.5 Workmanship: The eyewear shall be free from all defects which 

 would proper functioning in service. 

Note: Certificated to be provided by the vendor. A compliance with ANSI 

 Z87.1 will serve this purpose. 

4.0 TESTING FACILITY  

4.1  Ballistic trials: Ballistic trials will be organized at TBRL of the DRDO 

at Chandigarh.  

Note:  

 The QR’s are dynamic/ live and may be amended only on the 

approval of the competent authority. 

 The QR’s have been drawn after due consultation with TBRL 

authorities. 

 The level of protection is limited to shrapnel’s size and shape as 

mentioned in 3.1.1. 

 All testing shall be carried out as per the protocol of TD’s.  
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TRIAL DIRECTIVE OF LIGHT WEIGHT BALLISTIC 

PROTECTIVE EYEWEAR AGAINST GRENADE BLAST 

 

1.0 GENERAL INFORMATION: 

1.1 Before commencement of the ballistic trial during purchase, vendors 

shall be briefed about the test procedure. 

1.2 Test shall be conducted as per laid down procedure and no deviation 

shall be allowed. 

1.3 Test results shall be recorded the same day and a representative or 

agent from the supplier shall be required to sign compliance test 

report. No re−testing of the provided sample shall be conducted on 

the request of the firm. 

1.4 The decision of the Constituted Board of Officers appointed for this 

purpose will be final and binding. The test results shall be shown to 

vendor or authorized representative of the firm. The test results will 

be recorded and representative of the supplier shall be required to 

endorse signature on the Compliance Test Report (CTR). 

1.5 Vendor or representative of the firm must submit in writing any 

objection with regards to testing to the officer in charge of the trial 

within an hour of the completion of the evaluation of sample.  

2.0 TEST SEQUENCE:  The CTR form shall be used to record and 

document the result of the tests. Sequence of the test will be as under 

2.1 Submission of all certificates prescribed in the Tender Enquiry 

(Ultraviolet absorption, Chemical resistance, Temperature & 

Humidity resistance and Anti-fog). 

2.2 Measurement of weight and other physical measurements. 

2.3 Visual inspection for checking deformity and other parameters.  
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2.4 Frame should be able to bend inwards and outwards upto 30º from its 

axis.  

2.5 Ballistic trial (sample). 

Note: In case of non−conformity of any parameter of the test mentioned 

above, the nest sequence of tests shall not be conducted. 

3.0 BALLISTIC TEST METHODS FOR SAMPLE BALLISTIC 

PROTECTIVE EYE WEAR AGAINST GRENADE BLAST: 

3.1 The firm should provide a sample of the spectacles for testing. 

3.2 Components and materials shall be inspected in accordance with all 

the requirements of reference documents.  

3.3 Subassemblies shall be inspected to ascertain that the construction 

details are in accordance with the specified requirements.  

3.4 Sample should be disassembled to principal component stage and 

should be assembled again. Inability to correctly disassemble and 

reassemble shall constitute a defect.  

 3.5 The test shall be a Vo test conducted using 0.15 caliber, 5.8 grain, 

T37 shaped projectile (see fig−2 of QRs). Velocity shall be 

measured using a pair of aluminum foil based sensors and time 

chronometer unit placed no less than 8 inches and no more than 24 

inches from the target; compressed gas/ propellant gun propulsion of 

the projectile may be used. The eyewear shall be mounted on a  

suitable mounting mechanism in the as−worn position. The 0.002 

inch thick aluminum foil witness sheet shall be mounted within 2 

inches of the eyewear behind the area of impact. The sample shall be 

hit once at normal incidence anywhere on the lens. The sample shall 



P a g e  | 11 

 

 
 

be considered a failure if the aluminum foil witness sheet is 

punctured or if the sample is cracked. Kerosene oil shall be used to 

detect perforation in case of a crack. If the kerosene oil passes 

through the cracked portion of lens from outer to  inner surface it 

will be considered as a failure.  

4.0 The acceptance criteria for evaluation are elaborated below: 
 

S.No. Examine Defect Major Minor 

1. Eyewear− 

quality of 

plastic material 

Break, crack or fracture    

Crazing, scratch, fissure, 

breakage or otherwise impaired 

   

Color of nosepiece, temple 

assemble or brow assembly off 

shade, mottled or streaky 

   

Contact surface of mounting 

nosepiece or temple rough 

enough to cause skin abrasion 

   

Lens not of high gloss finish    

Lens contains stain and 
discoloration not readily 

removed   

   

Lens shows bubbles or surface 

deterioration 

   

Edge of lens rough, not smooth 

finish or has flash 

   

2. Case− quality 

of plastic 

material 

Crazing, cracks, warped 

sidewalls, off shade, mottled or 

streaky 

   

Defective hinge pin    

3. Workmanship 

and assembly 

of eyewear 

Any component missing    

Mounted nosepiece not properly 

positioned e.g. crooked, set at 

an angle, set in reversed 

position 
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Note: All tests will be in accordance with the Trial Directives. Any 

changes in the Trial Directives will be decided by the Constituted 

Board of Officers. 

 

 


