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1.0	 PURPOSE 

The purpose of this document is to establish a criteria for the evaluation of a 
window or lens in an explosion-proof (X/P) enclosure. 

2.0	 SCOPE 

This policy supplements Part 18 requirements and applies to all new X/P 
enclosure certifications or new designs of enclosures requested as part of an 
approval action utilizing a window or lens.  It also applies to existing window 
and lens assemblies that have been modified. 

3.0	 REFERENCES 

3.1 	 Standard Operating Procedure for Processing Part 18 Certification 
Applications, ASAP2015 

3.2 	 Impact Testing of Lenses, 30 CFR, 18.66(a), ASTP2132 

3.3 	 Requirements for Explosion Testing Per 30CFR 18.62, ASTP2137 

3.4 	 A&CC Report Tr81100, Thermal Shock Test Procedures for Windows 
and Lenses. 

4.0	 DEFINITIONS 

4.1	 American Standard Association (ASA) - Nationally recognized 
American standards for mechanical sizes and dimensions. 

4.2	 Crack - A separation of material throughout its thickness. 

4.3	 Craze - Defects that appear as surface cracks and have a silvery 
appearance when light is passed through the material.  

4.4	 Luminaire - A complete lighting assembly including lamp/bulb and 
enclosure. 

4.5	 Notched Izod - A plastic industry test used to compare brittleness of 
plastic. 
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4.6	 Polycarbonate resin manufacturer - The manufacturer of the raw 
material (resin). 

4.7	 Sheet/molded part vendor - The company that forms the 
polycarbonate resin into a sheet or a finished molded part. 

5.0	 CRITERIA 

5.1	 An application for MSHA investigation and/or testing of an enclosure 
containing a window(s) (lenses) shall comply with applicable 
requirements in 30 CFR 18.  Among those requirements is that the 
enclosure with its window or lens be: 

5.1.1	 Constructed of suitable materials; 

5.1.2	 of good quality workmanship; 

5.1.3	 based on sound engineering principles; and 

5.1.4	 safe for its intended use. 

5.2	 Requirements for an Adhesive-Bonded Windows or Lenses 

5.2.1	 A metal fastening which acts as a retainer in the event of a bond 
failure. 

5.2.2	 The use of an adhesive having a hardness below that of the window, 
during and after adhesive cure, at temperatures in the range of at least 
0-1500 C. 

5.2.3	 The use of an adhesive that bonds the perimeter of the window to its 
holder. 

5.2.4	 A statement from the adhesive formulator that the adhesive is 
chemically compatible with the window and all enclosure materials 
that form the enclosure to window bond. 

5.2.5	 Adhesive formulator's procedures for use of the adhesive and 
documentation from the applicant that the adhesive will be applied 
according to those procedures. 

5.3	 Requirements for Glass Windows or Lenses 

5.3.1	 The applicant shall submit the assembly and fabrication procedures to 
assure the use of glass that is free of chips, cracks, pits and other 

EDDS No./Version: ACRI2102 2004-09-20.doc  	 Page 2 of 22 



defects 1/32-inch or larger in one or more dimensions on any surface 
that contacts metal, gasket, or bonding material. 

5.4	 Documentation and Technical Requirements for Polycarbonate 
Windows or Lenses 

5.4.1	 Name and address of the polycarbonate resin manufacturer. 

5.4.2	 Grade/type of raw material base. 

5.4.3	 Identification of the vendor who forms the sheet or molded part and 
their part/catalog number for the sheet/part. 

5.4.4	 No design or use of a polycarbonate window or lens will be accepted 
that is not in accordance with the polycarbonate resin manufacturer’s 
guidelines. 

5.4.5	 A window or lens that exhibits crazing or cracking either before or 
after machining (if required), shall not be used in MSHA approved 
equipment. A caution statement to this affect shall appear on the 
applicable drawing or specification.  

5.4.6	 Applicants shall permanently label each window or lens in a manner 
acceptable to MSHA that will not adversely affect permissibility and 
will permit tracing the source of the window or lens.  The applicant 
shall maintain in-house traceability for each lens as to lot and source. 

5.4.7 	 Confirmation that the methods and materials used in forming and/or 
constructing the explosion-proof enclosure are chemically compatible 
with the polycarbonate material. The confirmation should address the 
use of solvents, machine lubricating fluids, thread locking chemicals 
and other incompatible chemicals and materials that could 
contaminate the lens during the construction of the enclosure.   

5.4.8 	 Confirmation that any secondary machining operations conducted on 
the window or lens are consistent and in agreement with the 
polycarbonate resin manufacturer's guidelines. These operations 
include but are not limited to, the drilling of screw holes, proper radii 
and fillets to reduce sharp corners, thread design, and part bonding. 

5.5 	 Annealing and Surface Treatments 

5.5.1 	 Detailed procedures for annealing/stress relieving the window or lens 
shall be provided. Annealing shall be conducted after any machining 
operation such as hole drilling, etc., to relieve the stress caused by the 
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machining. The polycarbonate resin manufacturer should be 
consulted as to the proper annealing procedure. 

5.5.2 	 Annealing may be waived when stress testing indicates that the 
residual stress levels in the part after machining, molding, extruding, 
etc. do not exceed the resin manufacturer’s recommended levels of 900 
to 1200 psi. The stress test method shall be that method recommended 
by the manufacturer of the specific resin being used.  If the applicant, 
or anyone other than the resin manufacturer conducts the stress test, 
the applicant shall provide to MSHA a written test procedure.  MSHA 
reserves the right to witness the tests, and any follow-up tests as part 
of a quality assurance investigation. 

5.5.3 	 Information concerning surface treatments or coatings applied to the 
window or lens. 

5.5.4 	 None of the surfaces contacting the polycarbonate shall cause point 
stress to the window or lens. Therefore, surfaces such as the edges of 
the cutout opening on an enclosure cover and metal retaining frames, 
shall be smooth and rounded to a minimum radii of 0.015". 

5.5.5 	 The thickness of each polycarbonate segment in an injection molded 
product should be less than the thickness of a Notched Izod Test 
specimen that would break in a brittle fashion. 

5.5.6 	 Windows or lenses may be fastened in their holders by means of 
mechanical (threading, bolting, etc.) retention or by bonding. 

5.5.7 	 In addition to lock washers, all securing bolts shall use "extra heavy" 
American Standard Association (ASA) type flat washers or equivalent 
(see Appendix No.1).  This requirement may be waived if the retainer 
is of an adequate thickness, based on the bolt diameter. (See table 
below) 

5.5.8 	 Bolts shall be tightened to the recommenced torque for the specified 
thread size (See table below). This torque will be listed on a metal 
plate located near the securing bolts.  The torque should be specified 
on the enclosure assembly drawing. 

EDDS No./Version: ACRI2102 2004-09-20.doc  	 Page 4 of 22 



BOLT 
DIAMETER 

TORQUE 
ft. lbs.) 

MINIMUM RETAINER 
THICKNESS 

1/4" 10 – 12 .190" (3/16" NOMINAL) 

5/16" 17 – 19 .190" (3/16" NOMINAL) 

3/8" 30 – 35 .190" (3/16" NOMINAL) 

7/16" 50 – 55 .190" (3/16" NOMINAL) 

1/2" 60 – 65 .220" 

M6 10 –12 .190" (3/16" NOMINAL) 

M7 12 –14 .190" (3/16" NOMINAL) 

M8 17 – 19 .190" (3/16" NOMINAL) 

M10 35 – 39 .190" (3/16" NOMINAL) 

M12 60 – 65 .220" 

5.5.9 	 A flammability rating of UL 94 V-2 or better is required for the 
specified minimum thickness of the window or lens. Information from 
the resin manufacturer must be submitted that documents the UL 94 
V-2 rating of the window or lens at the thickness specified 

5.6 	 Technical Requirements for Luminaire Lenses 

5.6.1 	 Provision shall be made for securing the lamp/bulb within the 
enclosure in order to maintain a fixed distance from the lamp/bulb to 
the interior surface of the lens.  This distance shall be specified on the 
luminaire assembly drawing. 

5.6.2 	 Fluorescent lamps shall be electrically or mechanically designed so 
that in the event that a lamp breaks, the cathodes would not remain 
energized for a length of time that would heat the inside surface of the 
lens to a temperature greater than 240 degrees F (115C). 

5.6.3 	 Electrical conductors contained within luminaries with polycarbonate 
lenses shall use insulation that is chemically compatible with 
polycarbonate, such as Teflon. Insulating materials such as PVC shall 
not be used. 
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5.6.4 	 Mercury vapor, and other lamps that emit high levels of ultraviolet 
radiation that would adversely effect the optical and mechanical 
properties, i.e., color, shall not be used. 

6.0 	 TESTING AND PERFORMANCE REQUIREMENTS (to be conducted in the 
following order) 

6.1 	 Internal surface temperature tests - Luminaire lens only. 

6.1.1 	 Internal surface temperature tests will be conducted according to 
"Internal Surface Temperature Measurement of Plastic Mine Luminaire 
Lens" located in Appendix No. 2.  The tests will be conducted at a 15% 
over-voltage input. The internal surface temperature shall not exceed 
240 degrees F (115C) 

6.2 	 Thermal Shock Tests 

6.2.1 	 Thermal shock tests will be conducted on four windows or lenses in 
accordance with "Thermal Shock Test Procedures for Glass Windows 
and Lenses," A&CC Report Tr81100 with the following changes in 
procedure: 

6.2.1.1 	 A polycarbonate window or lens in its holder shall be heated to 240 
degrees F in lieu of 302 degrees F. 

6.2.1.2 	 All four windows or lenses shall pass the test 

6.3 	Impact Tests 

6.3.1 	 Impact tests will be conducted on windows or lenses in their holder 
according to Impact Testing of Lenses PER 30 CFR, 18.66(a), ASTP2132.  
These samples shall be the same window or lens used in thermal shock 
tests. 

6.3.2 	 All four windows or lenses shall pass the tests. 

6.4 	Explosion Tests 

6.4.1 	 Explosion tests will be conducted according to Requirements for 
Explosion Testing PER 30 CFR, 18.62,  ASTP2137 on four windows or 
lenses mounted in the enclosure in which certification is sought.  These 
shall be the same windows or lenses used in the impact tests. 

6.4.2 	 All four windows or lenses shall pass the tests.  A window or lens will 
be considered as failed if it cracks, breaks, or crazes. 
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6.5 	 Solvent Stress Tests 

When deemed necessary by MSHA to determine stress levels in the 
window or lens assembly, solvent stress cracking tests may be 
conducted in accordance with the polycarbonate resin manufacturer's 
guidelines. 

7.0 	RESPONSIBILITY 

It is the responsibility of all Electrical Safety Division personnel to ensure that 
applications are processed in accordance with this policy. 

8.0 	DISTRIBUTION 

This document will be distributed to ESD personnel and upon request to 
applicants applying for approval under Title 30 CFR, Part 18 and other 
interested parties. 

9.0 	AUTHORITY 

Title 30 Code of Federal Regulations 

Chief, Approval and Certification Center. 

EDDS No./Version: ACRI2102 2004-09-20.doc  	 Page 7 of 22 



EDDS No./Version: ACRI2102 2004-09-20.doc  Page 8 of 22 



EDDS No./Version: ACRI2102 2004-09-20.doc  Page 9 of 22 



EDDS No./Version: ACRI2102 2004-09-20.doc  Page 10 of 22 



EDDS No./Version: ACRI2102 2004-09-20.doc  Page 11 of 22 



EDDS No./Version: ACRI2102 2004-09-20.doc  Page 12 of 22 



EDDS No./Version: ACRI2102 2004-09-20.doc  Page 13 of 22 



EDDS No./Version: ACRI2102 2004-09-20.doc  Page 14 of 22 



EDDS No./Version: ACRI2102 2004-09-20.doc  Page 15 of 22 



EDDS No./Version: ACRI2102 2004-09-20.doc  Page 16 of 22 



EDDS No./Version: ACRI2102 2004-09-20.doc  Page 17 of 22 



EDDS No./Version: ACRI2102 2004-09-20.doc  Page 18 of 22 



EDDS No./Version: ACRI2102 2004-09-20.doc  Page 19 of 22 



EDDS No./Version: ACRI2102 2004-09-20.doc  Page 20 of 22 



EDDS No./Version: ACRI2102 2004-09-20.doc  Page 21 of 22 



EDDS No./Version: ACRI2102 2004-09-20.doc  Page 22 of 22 


