FOSTA-TEK OPTICS

Fosta-Tek Optics, Inc.
320 Hamilton Street
Leominster, MA 01453

Engineered Optical Plastics

First Article-Paraclete Clear Outer PAV-0030L

Phone: 978-534-6511
Fax: 978-537-2168

Test Description Standard Pass/Fail
Luminous Transmittance MIL-DTL-43511D PASS
Haze MIL-DTL-43511D PASS
Ultraviolet Transmittance MIL-DTL-43511D PASS
Prismatic Deviation MIL-DTL-43511D PASS
Optical Distortion MIL-PRF-38169 PASS
Neutrality (Class 2-Gray) MIL-DTL-43511D NA
Chromaticity (Class 2-Gray) MIL-DTL-43511D NA
Impact Resistance MIL-DTL-43511D PASS
Abrasion Resistance (Eraser) MIL-DTL-43511D PASS
Abrasion Resistance (Taber) MIL-V-43511C PASS
Visual Inspection DOI/USFS Aviation Helmet PASS
Refractive Power MIL-DTL-43511D PASS
Resolving Power MIL-DTL-43511D PASS
Chemical Resistance MIL-DTL-43511D PASS
Coating Adhesion MIL-DTL-43511D PASS
Dimensional Measurement ASME Y14.5M-2009 PASS
Test Description Standard Section Requirement
Luminous Transmittance —Class 1 Clear MIL-DTL-43511D 3.5.3.1 Class 1 > 85% in critical area
Luminous Transmittance —Class 2 Grey MIL-DTL-43511D 3.5.3.2 Class 2 at pt “C” 12-18%, Variation <3%
Haze MIL-DTL-43511D 3.5.6 <2%
sample ID Luminous Transmission > 85% Variation <3.0% Haze < 2%
Right Left (Class 2 gray) Right Left PASS/FAIL
01 92.60 93.30 NA 0.23 0.26 Pass
02 92.70 93.20 NA 0.20 0.25 Pass
03 93.20 93.30 NA 0.19 0.25 Pass
Ave 92.8 93.3 NA 0.20 0.30 NA
Test Description Standard Section Requirement
. . 3.5.7, Shall not exceed 1% at wavelengths of
Ultraviolet Transmittance MIL- DTL -43511D 435 250,270,290,300,310 and 320 n%n

Sample ID Ultraviolet Transmission < 1% PASS/FAIL
01 0.032 Pass
02 0.032 Pass
03 0.038 Pass
Ave 0.034 NA
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Test Description

Standard

Section

Requirement

Optical Distortion

MIL-PRF-38169

334

Distortion pattern shall be equal to or more parallel
than pattern #1-5

ACCEPTABLE PATTERNS

sample ID | Le.r!s Locatior:
0" critical 90
01L PASS PASS
01R PASS PASS
02L PASS PASS
02R PASS PASS
03L PASS PASS
03R PASS PASS

Fosta-Tek Quality Department
Sales: Dave Moriarty
Eng: Lara Brown

No Lens

Quality Tech: Yajahaira Cruz

Engineering Intern: Matthew Yorko
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Fosta-Tek Optics, Inc.

FOSTA—TE K OPTI CS 320 Hamilton Street

Leominster, MA 01453

R R R Phone: 978-534-6511
Engineered Optical Plastics Fax: 978-537.2168

First Article-Paraclete Clear Outer PAV-0030L
OUTSIDE AREA OF VISION (NO OPTICAL REQUIREMENT)

+—————5.20 (REF)

f=—2.60(REF) —{

S

1.30(REF)

NON-CRITICAL AREA
OF VISION

*
.90 DIA
9 PLACES

CRITICAL AREA OF VISION

POINT

*DIMENSIONS +——2.60(REF) "'C'* FOR OPTICS

IDENTIFIED THUS
ARE NOMINALLY THE
SAME FOR ALL VISOR

CONFIGURATIONS
Test Description Standard Section Requirement
. . o MIL-DTL-43511D Verpcal: at C <0.18 dpt, Any other critical area <0.25 dpt
Prismatic Deviation 3.5.1 Horizontal: at C <0.18 dpt BASE IN, And <0.25 dpt BASE OUT
Any other critical area <0.25 dpt
Refractive Power MIL- DTL -43511D 3.5.2 Does not exceed +/-0.125 at pt. C
Resolving Power ANSI Z87.1-2015 3.5.2 20 (lines resolution)
Prismatic Deviation (Imbalance) at
Prismatic Power pt. C (dpt)
<0.18 dpt - -
Sample ID (at pt. C) Vertical Horizontal PASS/FAIL
(IN) (Out)
<.18 dpt
Left Right - <.18 <0.25
01 0.09 0.102 0.168 0.088 NA PASS
02 0.021 0.054 0.003 0.048 NA PASS
03 0.013 0.07 0.017 0.073 NA PASS
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Refractive Cylindrical +/-0.125 at pt. Refractive
C Spherical +/-0.125
Sample ID PASS/FAIL
Left Right Left Right
01 0.014 0.006 -0.02 -0.02 PASS
02 0.015 -0.014 -0.03 -0.02 PASS
03 -0.002 -0.015 -0.02 0.00 PASS
Resolving Power
(min 20)
Sample ID PASS/FAIL
Left Right
01 40 40 PASS
02 40 40 PASS
03 40 40 PASS
Test Description Standard Section Requirement
Abrasion Resistance
Taber Abraser MIL-V-43511C 3.5.11 Taber Abrader, 100 cycles, 500 gram load on plaques
Abraded | OHaze [Initial Trans| Abraded Trans| QTrans
- o
Sample ID #Cycle |Initial Haze (%) Haze (%) <6% (%) (%) <4% PASS/FAIL
01 100 0.35 3.41 3.06 91.35 90.10 1.25 PASS
02 100 0.39 3.10 2.71 91.10 89.90 1.20 PASS
03 100 0.20 4.36 3.16 90.80 89.90 0.90 PASS
Ave NA 0.31 3.62 2.98 91.08 89.97 1.12 NA
Test Description Standard Section Requirement
20 cycles in 3 critical areas, OHaze<2%,
MIL-DTL-43511D A Transmission<2%
Abrasion Resist -E Test 3. -
rasion Resistance -traser 1es MIL-PRF-32432 (MCEPS) 4.3.5 20 cycles in 3 critical areas, OHaze<6%,
A Transmission<2%
Sample Initial Haze (%) |Abraded Haze (%) QHaze Initial Trans (%) |Abraded Trans (%) ATransmission
ID 2% 2% PASS/FAIL
Left |Center|Right| Left |Center|Right| Left |Center|Right| Left |Center| Right| Left |Center| Right | Left |Center|Right
01 |0.15/0.20|0.41| 0.95 | 1.53|0.32(0.80| 1.33 {0.09{90.50|90.70|90.60{90.30(90.00|90.50|0.20| 0.70 |0.10 PASS
02 |0.28/0.34 |0.15| 0.60 | 0.33 |0.18{0.32| 0.01 {0.03{90.60|90.70|90.60|90.80(90.80|90.70|0.20| 0.10 |0.10 PASS
03 |0.13/0.22 |0.22| 1.36 | 1.69 |0.54(1.23| 1.47 |0.32{90.80|90.80|90.70/90.00 [90.00|90.60|0.10| 0.80 |0.60 PASS
Ave (0.19|0.25 (0.26|0.97 | 1.18 |0.35(0.78| 0.94 {0.15|90.63(90.73|90.63|90.37|90.27|90.60|0.17| 0.53 |0.27 NA
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Test Description Standard Section Requirement
Ballistic Resistance | MIL-DTL-43511D 3.5.10,43.5 22737 frag, Vel 550-560 ft/s, no penetration, spall, or
cracks
Sample ID Velocity Left (ft/s) Velocity Center (ft/s) Velocity Right (ft/s) PASS/FAIL
01 555 561 554 Pass
02 559 559 556 Pass
03 557 558 554 Pass
04 553 552 550 Pass
05 553 556 556 Pass
Ave 564 563 564 NA
Test Description Standard Section Requirement
Visor Inspection DOI/USFS 5.1.2 and Table 5.3 See Table DOI/USFS Table 5.3
Component Defect Critical | Major | Minor PASS/FAIL
Cl-1 Cl-2 CI-3
Visibly warped or distorted X PASS PASS PASS
Visor Significant Cracks, scratched scuffed or abraded X PASS PASS PASS
Pile fastener not securely adhered to visor NA
Sharp edges ‘ X ‘ ‘ PASS ‘ PASS | PASS
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FOSTA‘TEK OPTI CS 320 Hamilton Street

Leominster, MA 01453
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First Article-Paraclete Clear Outer PAV-0030L

Test Description Standard
Dimensional Measurement ASME Y14.5M-2009
Dimension # Dimension Lower Tol | Upper Tol Lens 1 Lens 2 Lens 3 PASS/FAIL
(mm) (mm) (mm)
1 1.75 1.74 1.75 1.75 1.74 1.75 PASS
2 2.17 2.19 2.18 2.17 2.19 2.18 PASS
3 4.98 4.99 5.01 4.98 4.99 5.01 PASS
4 4.47 4,51 4.5 4.47 4.51 4.5 PASS
4 3 2 1
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Test Description Standard Section Requirement
Coating Adhesion MIL-DTL-43511D 3.5.13,4.4.13 No loss of coating after each successive test.
Paraclete Clear Outer Tape Pull 1 Tape Pull 2 Tape Pull 3
Visor 1 Pass Pass Pass
Visor 2 Pass Pass Pass

*Pass is used to indicate that there was no loss of coating after the tape was pulled, per the standard.

Test Description Standard Section Requirement
Chemical Resistance MIL-DTL-43511D 3.5.15,4.3.5. No more than 2% Increase for transmittance

Chemicals

Insect repellent, controlled release (DEET)

JP8 aircraft fuel, kerosene type (JP8)

Aircraft Lube Qil, turbine engine, synthetic base (Motor Qil)

Aircraft Hydraulic Fluid, Fire-Resistant, Synthetic Base (Hydraulic Fluid)
Degreasing Solvent, Type | (Mineral Spirits)

Cleaning Compound, Turbine Engine Gas Path, 20% Solution (Gas Path)
*JP4 Aircraft Turbine Fuel not used as it is no longer made

Clear Initial Transmission | Haze Clear After Transmission | Haze ATran AHaze PASS/FAIL
<2%lIncrease <2%lIncrease

GASOLINE 1
BEFORE 90.90 0.14 GASOLINE 1 AFTER 90.30 1.77 0.60 1.63 PASS
GASOLINE 2
BEFORE 90.60 0.20 GASOLINE 2 AFTER 90.30 1.23 0.30 1.03 PASS
DEET 1 DEET 1
BEFORE 91.00 0.12 | AFTER 90.50 1.27 0.50 1.15 PASS
DEET 2 DEET 2
BEFORE 90.90 0.16 | AFTER 90.30 0.58 0.60 0.42 PASS
HYDRAULIC FLUID 1 HYDRAULIC FLUID 1
BEFORE 90.30 0.22 | AFTER 90.12 0.64 0.18 0.42 PASS
HYDRAULIC FLUID 2 HYDRAULIC FLUID 2
BEFORE 91.30 0.11 | AFTER 90.90 0.92 0.40 0.81 PASS
MOTOROIL 1 MOTOR OIL
BEFORE 90.90 0.14 | 1 AFTER 90.10 0.51 0.80 0.37 PASS
MOTOR OIL 2 MOTOROIL 2
BEFORE 92.60 0.14 AFTER 91.40 0.47 1.20 0.33 PASS
GAS PATH 1 GAS PATH 1
BEFORE 91.00 0.13 | AFTER 89.70 0.56 1.30 0.43 PASS
GAS PATH 2
BEFORE 90.70 0.15 | GAS PATH 2 AFTER 90.30 0.69 0.40 0.54 PASS
JP8 1 JP8 1
BEFORE 90.30 0.58 | AFTER 89.60 0.84 0.70 0.26 PASS
JP8 2 JP8 2
BEFORE 92.50 0.13 | AFTER 91.70 0.37 0.80 0.24 PASS
MINERAL SPIRITS 1 MINERAL SPIRITS 1
BEFORE 90.60 0.13 | AFTER 90.30 0.54 0.30 0.41 PASS
MINERAL SPIRITS 2 MINERAL SPIRITS 2
BEFORE 93.70 0.15 | AFTER 92.60 1.57 1.10 1.42 PASS
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