Test Report No. 10443 1

TEST REPORT

Pelican Products Job Ma, 10441

23215 Early Ave, Cantract r'a

Torrance, CA 90505 Purchasa Order Mo, 4500117289
Date A6

This report contains true and correct data obtained in the performance of the test program set
forth in your purchase order. Test methods, results, and equipment used are recorded on these
data sheets. Where applicable, instrumentation used in ebtaining this data has been calibrated
using standards which are traceable to the National Institute of Standards and Technology.

SUMMARY":

Cases, Part No. 1485 19,18 x 12.8]1 x 6,95", 1525 21. %6 x 1397 x 7.55", 1535 21.96 x 13.97 x
004", 15552476 % 15.46 x 830", 1605 2887 x 16,77 x 9.18% and 1615 32.58 x 18.40 x 11.08",
were subjected to Environmental testing in accordance with Customers specification. Upon
completion of the test, no visible evidence of damage to the 1est specimens was observed.
Complete test details, including photos and equipment lists, are contained in this report.

Test Dates: 42916 -520/16
Prepared by: A
a James, A eft Operations Office Manager

NN gy 2
Toth Valfre, Tedl Operations Manager

Approved by: or—
Ja%ohl Lee, Quality Assurance Manager

Kelly Space & Technology, Inc., 244 South Leland Marton Way, San Bernarding, CA 92408
Tal (909) 382-2360 — Fay: (900) 382-2359
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Test Report No. 10443 2

DATA SHEET

Customer  Pelican Products Inc. Job No. 10443

Date 4/27/2016

Specimen Case's

RECEIVING INSPECTION

No. of Specimens Received: Six (6}

Record identification information exactly as it appears on the tag or specimen:

Manufacturer: Pelican Products, Inc.

P/N's 1485 S/IN's _NA
1525 N/A
1535 NIA
1555 N/A
1605 N/A
1615 N/A

How does identification information appear: {name plate, tag, painted, imprinted, etc.)
Label on Case and Box.

Examination: Visual, for evidence of damage, poor workmanship, or other
defects, and completeness of identification.

Inspection Results: There was no visible evidence of damage to the specimen(s)
unless otherwise noted below.

7
Inspected By ,//&T‘f'27q&{
of

Sheet No. 1 1
KST - 250 Rev 1— May 1, 2015 Approved P Date /2740
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Test Report No. 10443

DATA SHEET

Test Title Vibration
Customer  Peiican Products, Inc. Job No. 10443
Specimen  Case Model 1485, 1525, 1635, 1555, 1605, 1615 Date Started  4/29/2016
Part No. See Recy. Insp. Serial No.  See Recv. Insp. Date Comp.  5/3/2018
Spec. DEF STAN 81-41 Part3/4 Par. 24 Photo Yes Amb. Temp. 75° £15F
Test Requirements:
Pre-Conditioning:

Temperature: 25+ 10°C

Humidity: 680 £ 15%

Duration: 16 hours or until specimen has reached temperature

No. of Specimens:

Test Freq..
Test Level:
Vibration Type:
Orientations:

Test Method:

stabilization {whichever is the shortest period)

Six (6}

5to 350 Hz
Noted Below
Sinusoidal

3 (Front/Back, Side/Side, Top/Bottom)

Install the test specimen to the vibration test setup in the first orientation. Photograph the

test setup.

The cases shall be vibrated for 2 hours in each of three mutually perpendicular axes at &
vibration amplitude of (x 6 mm peak from 5 to 9 Hz) and (+ 2 g peak from 9 fo 360 Hz) and at a
continuous logarithmic rate of 0.75 £0.25 octave per minute.. Perform a visual examination and

document all results.

Test Results:

All testing was performed per the Test Method and Requirements stated above. There
was no visible evidence of damage or deformation fo the test specimens upon completion of the

Vibration Test.

.

KST-203-A Rev 1 - May 1, 2015

Tested By 2 s -3-7{
Engineer —‘://-'?1{75__ 5/
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ly Space

IR DATA SHEET

Test Title Low Temperature

Customer  Pelican Products, Inc. Job No. 10443

Specimen  Case Model 1485, 1525, 1535, 15655, 1605, 1615 Date Started 5/3/2016
Part No. See Recv. Insp. Serial No. See Recv. Insp. Date Comp.  5/4/2016
Spec. DEF STAN B1-41 Part3/4 Par, 21 Photo Yes  Amb. Temp. _75° £15F

Requirements:

Temperature: 51+ 2 °C

Duration: 16 + 0.5 hours after specimen has reached test temperature or 7
days £ 1 hour if time required for the complete package to attain the
temperature cannot be assessed

Test Method:

Place the test specimen in a test chamber on the face on which it narmally is expected to
be transported or stored. Install a thermocouple on the test specimen. Decrease the chamber
temperature to -51+ 2 °C at a rate not to exceed 3 °C per minute. Maintain the chamber at -51+ 2
°C for either:

1y 1640.5 hours after specimen has reached test temperature or
2} 7 days + 1 hour if time required for the complete package to attain the temperature
cannot be assessed.

Return the chamber temperature to ambient conditions at a rate not to exceed 3 °C per
minute.

Perform a visual examination. The package is considered to have failed if it is
unserviceable or is affected in any way which would potentially cause the test specimen to
become unserviceable.

Test Results:
All testing was performed per the Test Method and Requirements stated above. Upon

completion of testing the cases were inspected and no visual evidence of damage was
observed.

Tested By M et -/
KST-303-A Rev 1 - May 1, 2015 Engineer % jf%p’
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Photograph 5
Low Temperature - Post Test
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I DATA SHEET

Test Title Dry Heat

Customer  Pelican Products, Inc. Job No. 10443

Specimen Case Model 1485, 1525, 1535, 1555, 1605, 1615 Date Started 5/4/2016
Part No. See Recv. Insp. Serial No.  See Recv. Insp. Date Comp.  5/7/2018
Spec. DEF STAN 81-41 Part3/4  Par. 14 & 17 Photo Yes  Amb.Temp. 75 +15F

Requirements:

Pre-Conditioning:
Temperature; 25+ 10°C
Humidity: 60 £ 15%
Duration: 16 hours or until specimen has reached temperature
stabilization {(whichever is the shortest period)

Dry Heat Test.
Temperature: 71xz2°C
Humidity: Not to exceed 756%
Duraticn: 48 +1 hours

Test Method:

Place the test specimen in a test chamber on the face on which it narmally is expected to
be transported or stored. Install a thermocouple on the test specimen. Maintain the chamber at
25 + 10 °C and 60 * 15% relative humidity for 16 hours or until the specimen has reached

temperature stabilization (test specimen temperature within tolerance of chamber temperature).

Increase the chamber temperature to 71 + 2°C at a rate not to exceed 3°C per minute.
Humidity is not to exceed 75%. Maintain the chamber at these conditions for 48 + 1 hours.

Return the chamber temperature to ambient conditions at a rate not to exceed 3°C per
minute. Perform a visual examination and document all results.

Test Results:

All testing was performed per the Test Method and Requirements stated above. There
was no visible damage to the test specimens upon completion of testing.

27
Tested By ,«-/ %—.- &7
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Photograph 1
Dry Heat - Setup
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Photograph 2
Dry Heat - Post Test
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e et DATA SHEET

Test Title Dust (IP6X)

Customer  Pelican Products, Inc. Job No. 10443

Specimen  Case Model 1485, 1525, 1535, 1556, 1605, 1615 Date Started 5/13/2016
Part No. See Recv. Insp. Serial No. See Recv. Insp. Date Comp.  5/13/2016
Spec. IEC 60529 (IP6X) Par. 13.4 & 13.6 Photo Yes Amb.Temp. _75° +15F

Requirements:

Temperature: 15°C to 35°C
Relative Humidity: 25% to 75%
Dust: Talcum powder
Dust Concentration: 2 Kg per cubic meter test chamber volume
Duration: 8 hours
Test Method:

Place the test specimens in a test chamber. Establish a dust concentration of 2 Kg per
cubic meter of test chamber volume. Expose the test specimen to this dust environment for 8
hours.

Remove accumulated dust from the test specimens by brushing, wiping, or shaking,
taking care to avoid introducing additional dust into the test item. Do not remove dust by either
air blast or vacuum cleaning. Perform a visual examination for evidence of damage or
deterioration.

Test Results:

All testing was performed per the Test Method and Requirements stated above. No
visual evidence of dust penetration or damage was cbserved to the case.

/ .
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Photograph 1

Dust - Setup
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Photograph 4
Dust - Post Test
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Photograph 5
Dust -Case 1535 Post Test
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Photograph 6
Dust -Case 1535 Post Test
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Photograph 7
Dust -Case 1535 Post Test
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Photograph 10
Dust -Case 1525 Post Test
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Photograph 12
Dust -Case 1615 Post Test
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Photograph 14
Dust -Case 1485 Post Test
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Photograph 19
Dust -Case 1555 Post Test
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Photograph 21
Dust - Case 1605 Post Test
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Photograph 22
Dust - Case 1605 Post Test
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DATA SHEET

Test Title Immersion {IPX7)

Customer  Pelican Products, Inc. Job No. 10443

Specimen  Case Model 1485, 1525, 1535, 1655, 1603, 1615 Date Started 5/16/2016
Part No. See Recv. Insp. Serial No.  See Recv. Insp. Date Comp. 5/17/2016
Spec. [EC 80529 (IPX7) Par. 14.2.7 Phote Yes Amb.Temp. 75° +15F

Requirements:

Water Level: Test specimens with a height less than 850 mm (33.46
inches) has the lowest point of the test specimen 1000 mm
(39.37 inches) below the surface of the water. Test
specimens with a height equal to or greater than 850 mm
(33.46 inches) has the highest point of the test specimen 150
mm (3.9 inches) below the surface of the water

Water Temperature: Water temperature does not differ from that of the equipment
by more than 5 K (8°F)

Soak Duration: 30 minutes

Test Method:

Visually inspect the test specimen. Place the test specimen in a submersion tank. Test
specimens with a height less than 850 mm {33.46 inches) has the lowest point of the test
specimen 1000 mm (39.37 inches) below the surface of the water. Test specimens with a
height equal to or greater than 850 mm {33.48 inches} has the highest point of the test
specimeni50 mm (3.9 inches) below the surface of the water.

Verify the water temperature does not differ from that of the test item by more than 5 K
{9°F). Allow the test specimen to soak for 30 minutes.

Remaove the test specimen from the tank. Perform a visual inspection and check for the
presence of water inside the test item. Document all results.
Test Results:
All testing was performed per the Test Method and Requirements stated above. The

lowest point of the case was submerged 39.37" below the surface of the water. No visual
evidence of water penetration or damage was observed to the case.

Tested By C,' ﬁ_ucﬁw, S (7' {b

KST-303-A Rev 1 - May 1, 2015 Engineer '-;'Zqz% {//7//5
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Photograph 9
Immersion - Case 1535 Post Test
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Photograph 10
Immersion - Case 1555 Setup
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Photograph 11
Immersion - Case 1555 Test
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Photograph 17
Immersion - Case 1615 Test
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I DATA SHEET

Test Title Vertical Impact

98

Customer Pelican Products, Inc. Job No. 10443

Specimen  Case Mode| 1485, 1525, 1535, 1555, 1805, 1615 Date Started 5/17/2016
Part No. See Recv. Insp. Serial No.  See Recv. Insp. Date Comp.  5/19/2016
Spec. DEF STAN 81-41 Part3/4  Par. 19 Phota Yes Amb.Temp. 75° #1&F

Requirements:

Pre-Conditioning:

Temperature: 25+10°C
Humidity: 60 £ 15%
Duration: 16 hours ar until specimen has reached temperature

stabilization (whichever is the shortest period)

Vertical Impact:
Drop Height: 38.4" £0.79"
Drops: One on each side
Impact Surface: A solid mass at least 20 times that of the heaviest case and
an area sufficiently large to ensure that the case fall entirely
upon the surface.

Test Method:

Lift the case and hold it at 39.4” £0.79" between the lowest point of the case and &t the
time of release and the nearest point on the impact surface. Upon completion of drop perform a
visual inspection and decument the results. Repeat one drop for each additional case side.
Reference Figure B-2-1 an the following page for surface identification.

Test Results:

All testing was performed per the Test Method and Requirements stated above. Na
visual evidence of damage was observed to the cases following each impact.

Tested By s W 5 (7'/ 16

KST-303-A Rev 1 - May 1, 2015 Engineer %ﬁ//)"%%/
- P i’
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Test Title  Vertical Impact Date 5/17/2016

Customer Pelican Products, Inc. Job No. 10443

Specimen Case Model 1485, 1525, 1535, 1555, 1605, 1615 Technician  S. Buckler 5.8, 5’47-06
Part No. See Recv, Insp. Serial No.  See Recv. Insp. Engineer T. \Valfre -f";‘/ 5///??9

Figure B-2-1. Corner and Surface Identification (ref. ASTM D-5276)

1-4-5
2
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K$T-303-B Rev 1-May 1, 2015
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Photograph 1
Vertical Impact - Case 1485 Face 3
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Photograph 2
Vertical Impact - Case 1485 Face 1
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Photograph 3
Vertical Impact - Case 1485 Face 4
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Photograph 4
Vertical Impact - Case 1485 Face 2
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Photograph 5
Vertical Impact - Case 1485 Face 5
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Photograph 6
Vertical Impact - Case 1485 Face 6
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Photograph 8
Vertical Impact - Case 1525 Face 1
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Photograph 9
Vertical Impact - Case 1525 Face 4
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Photograph 10
Vertical Impact - Case 1525 Face 2
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Photograph 11
Vertical Impact - Case 1525 Face 5
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Photograph 12
Vertical Impact - Case 1525 Face 6
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Photograph 14
Vertical Impact - Case 1535 Face 1
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Photograph 15
Vertical Impact - Case 1535 Face 4
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Photograph 19
Vertical Impact - Case 1555 Face 1
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Photograph 20
Vertical Impact - Case 1555 Face 3
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Photograph 21
Vertical Impact - Case 1555 Face 2
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Photograph 22
Vertical Impact - Case 1555 Face 4



122

Test Report No. 10443

ly Space

& Techmalogy, o,

G 9984 GGGT ase) - 10edw| [ealus
€2 ydeaboloyd




123

Test Report No. 10443

9 9984 GGGT ase) - 10edw| [ealla
¢ ydeaboloyd




124

Test Report No. 10443

ly Space

A & Techmwlogy, o,

€ 90e4 GOOT aseD - 10edw| [eaILIBA
Gg ydeaBoloyd




' = & Technwlogy, Inc,

Test Report No. 10443

125

Photograph 26
Vertical Impact - Case 1605 Face 1
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Photograph 27
Vertical Impact - Case 1605 Face 4
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Photograph 28
Vertical Impact - Case 1605 Face 2
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Photograph 29
Vertical Impact - Case 1605 Face 6
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Photograph 30
Vertical Impact - Case 1605 Face 5
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Photograph 33
Vertical Impact - Case 1615 Face 4
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Photograph 34
Vertical Impact - Case 1615 Face 2
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Photograph 35
Vertical Impact - Case 1615 Face 5
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Photograph 36
Vertical Impact - Case 1615 Face 6
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DATA SHEET

Test Title Drop Tast

Customer  Pelican Products, Inc. Job No. 10443

Specimen  Case Model 1535 Date Started 5/18/2016
Part No. See Recv. Insp. Serial No. See Recv. Insp. Date Comp.  5/19/2016
Spec. ATA Spec. 300 CAT | Par. B-2-1 Phote Yes  Amb.Temp. _75° £15F

Requirements:

Pre-Conditioning:

Temperature: 23 £ 1°C
Humidity: 50 + 10% RH
Duration: 24 haurs minimum
Drop:
Drop Height: 39.47 £0.79
Total Drops: Face {160}, Edge (80}, Corner {40)

Impact Surface: A solid mass at least 50 times that of the heaviest case and
an area sufficiently large to ensure that the case fall entirely
upon the surface.

Test Method:
Lift the case and release the case at the required drop height and configuration listed
below. Upon completion of the drop perform a visual inspection and document the results.

Perform all drops in one configuration before continuing to the next.

Face Drops - 30" drop height. 160 total drops. 40 drops each on each face 1, 3, 4 & 5.per
Figure B-2-1 on the next page.

Edge Drops - 38" drop height - 80 total drops. 20 drops each on each edge combination
of 3-4, 3-5, 6-2, 1-2 per Figure B-2-1 on the next page.

Corner Drops - 368" drop height - 40 total drops. 10 drops each on each corner
combination of 2-3-5, 3-4-6, 1-2-5 & 1-4-5 per Figure B-2-1 on the next page.
Test Results:

All testing was performed per the Test Method and Reguirements stated above. No
visual evidence of damage was observed to the case following each drap in each configuration.

Tested By 53 é,ca&ééﬁ& 3 9’%

KST-303-A Rev 1 — May 1, 2015 Engineer 557“[/,’//: 57/,6/ &
oz /
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Test Title  Drop Test Date 5/18/2016

Customer Pelican Products, Inc. Job No. 10443

Specimen _Case Model 1535 Technician S Buckler 5if. §HIb
Part No. See Recv. Insp. Serial No.  See Recv. Insp. Engineer T. Valfre 4%~ aﬁf/é

Figure B-2-1. Corner and Surface |ldentification (ref. ASTM D-5276)

KST-303-B Rev 1-May 1, 2015
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Photograph 2
Drop Test - Case 1535 Corner 3-4-6 Typical
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Photograph 5
Drop Test - Case 1535 Edge 3-4 Typical
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Photograph 12
Drop Test - Case 1535 Face 5 Typical



S10Z ‘L AR - | ASY 20t-1SM

151

28N 0} Joud paylisa ale uoleigen Wasds se paynuap uawdinbg, 1sanbar uodn uoioadsUl 104 S|0R|IEAE 2UE PUR S3|1 Wi "OU| “ABo|ouyas] g a0edg Aley 2Y) Ul PRUIE)RY 28 SUCHRIGI|ED
Jle jo spaday pue sajemipps -ABOIDUYDS] B 20USIDG JO SINISU| [2UCIEN AUl O} ajgeadtl] ale yoiuym splepuess Buisn pajelq)es uaag sey Juawdinba 1531 pays)| 2yl '9|genidde aiauan

Test Report No. 10443

‘oadg By 910zZ/8e/8 S1L02/82/8 | 3E20IM B 001 00L-81-OW SOUISNPU] LOSTY ainseapy ade|

) ana L8V

A0V TR ERER) # A3 FONYY # T3AOW YTUNLOVANNYI 1N3aWdINo3

\\m\\m ~4i  Bljep ] esubug ‘dsuf "AdEY 88g TON |eUag "dsuj "ADeYy 2ag TON Hed

&T%r‘m Jappng g uediuyos | (GeG) |2pow) 25D uswioadg
oLog/gl/s =g €pP0lL  ONQCT U 'spnpold uedlled - THINOLSND

)91 dodd  FLIL 1831




Test Report No. 10443 152

A& Technology, Fiue

NS DATA SHEET

Test Title Penetration Test

Customer  Pelican Products, Inc. Job No. 10443

Specimen  Case Model 1535 Date Started 5/20/2016
Part No. See Recv. Insp. Serial No.  See Recv. Insp. Pate Comp.  5/20/2016
Spec. ATA Spec. 300 CAT | Par. B-2-5 Photo Yes  Amb. Temp. 75° +15F

Requirements:

Pre-Conditioning:

Temperature: 23 £1°C

Humidity: 50 + 10% RH

Duration: 24 hours minimum
Drop:

Crop Height: 19.7"

Total Drops: & (Cne on each face)

Test Method:

The penetration test consist of a bar 3.2 centimeters in diameter with a hemispherical
end, weighting 6 kilograms being dropped with its longitudinal axis vertical, onto the weakest
point of any exterior surface of the container. Reference Figure B-2-1 on the following page for
surface identification

Drop the bar once on each surface from a height of 19.77 (0.5 meters) as measured from
the bottom of the bar to the top of the container surface.

Failure occurs if the bar either penetrates the outer wall or permanently damages itin a
manner which will degrade the structural strength of the container or container wall. Document all
results,

Test Results;

All testing was performed per the Test Method and Requirements stated above. No
vislal evidence of damage was observed to the case following each drop.

Tested By ﬁ&ug%/t, 5"020 r—[é
KST-302-A Rev 1 - May 1, 2015 Engineer sﬂ& 57?&’ s
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Test Title  Pepetration Test Date 5/20/2016

Customer Pelican Products, Inc. Job No. 10443

Specimen Case Model 1535 Technician . BucklerSif, 322016
Part No. See Recv. Insp. Serial No.  See Recv. Insp. Engineer T. Valfre f” {/?f’/‘

Figure B-2-1. Corner and Surface ldentification (ref. ASTM D-5276)

KST-303-B Rev 1-May 1, 2015
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Photograph 2
Penetration Test - case 1535 Face 3
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Photograph 4
Penetration Test - case 1535 Face 4
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Photograph 5
Penetration Test - case 1535 Face 6
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