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I. Executive Summary
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MET Laboratories, Inc. was contracted by American Microwave Corporation to perform Environmental Simulation
Testing on Boeing 2-Way Switches, Part Number SWSH-810-2DR-IND-SMC. The tests were based on MIL-STD-
202F and American Microwave Corporation Purchase Order Number 20500287.

The aforementioned equipment was subjected to the following tests with the following results:

Salt Fog, Method 101:

The switches were subjected to a 48 hour in accordance with the requirements of Method 101 of MIL-STD-202F,
Test Condition B. The visual inspection of the switches revealed no anomalies. No performance testing was
performed or witnessed by MET.

Moisture Resistance, Method 106:

The switches, while maintaining a constant humidity, where subjected to ten, 24 hour temperature cycles in
accordance with the requirements of Method 106 of MIL-STD-202F. The visual inspection of the switches
revealed no anomalies. No performance testing was performed or witnessed by MET.

Sand and Dust, Method 110:

The switches were subjected to a sand and dust test in accordance with the requirements of Method 110 of MIL-
STD-202F, Test Condition A. The visual inspection of the switches revealed no anomalies. No performance
testing was performed or witnessed by MET.

Vibration, Method 204:

The switches were subjected to a 20g, swept sine vibration for 4 hours per axis in accordance with the requirements
of Method 204 of MIL-STD-202F, Test Condition D. The visual inspection of the switches revealed no anomalies.
No performance testing was performed or witnessed by MET.

Shock, Method 213:

The switches were subjected to a 75g, 6ms, ¥2 sine shock test in accordance with the requirements of Method 204 of
MIL-STD-202F, Test Condition B. The visual inspection of the switches revealed no anomalies. No performance
testing was performed or witnessed by MET.

MET Report Number ESL12363 Copyright 2002, MET Laboratories, Inc. Page 2 of 34
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A.

Overview

The tests described in this document were formal tests as described in MIL-STD-202F. The objective of the testing
was to certify conformance of the Equipment Under Test to the requirements of the aforementioned specifications.

B. References
1SO 10012-11992(E) Quality Assurance Requirements for Measuring Equipment
MIL-STD-202F k .| Department of Defense Test Method Standard, Electronic and Electrical
o - | Component Parts, 1 April 1980
MIL-STD-45662A 1 Calibration System Requirements
C. List of Abbreviations
,'EU'I? : | Equipment Under Test °C | Degrees Centigrade
Hz | Hertz °F Degrees Fahrenheit
g | Units of Gravity ke kilograms
D. Test Site
All testing under ESL12363 was conducted at MET Laboratories, Inc., 914 West Patapsco Avenue, Baltimore
Maryland 21230-3432 except for the Sand and Dust Test. This test was conducted at Dayton T. Brown, Inc.
Engineering and Test Division, Church Street, Bohemia, Long Island, New York 11716.
All equipment used in making physical determinations is accurate and bears recent traceability to the National
Institute of Standards and Technology.
E. Description of Test Sample
The Boeing 2-Way Switches, Part Number SWSH-810-2DR-IND-SMC, will be referred to as Equipment Under
Test (EUT) for the remainder of this document. No detailed description of the switches was supplied by American
Microwave.
F. Modifications
Modifications to EUT
No modifications were made to the EUT.
Modifications to Test Standard
No functional verifications where performed during testing.

MET Report Number ESL12363

Copyright 2002, MET Laboratories, Inc.

Page 4 of 34



MET

American Microwave Corporation Boeing 2-Way Switches September 12, 2002

G. Method of Monitoring EUT Operation

All pre and post verification testing was performed by American Microwave at their facility. Therefore MET
Laboratories, Inc. can not certify the proper performance of the equipment.

H. Disposition of Test Sample

Multiple EUT were submitted for Environmental testing. Upon completion of testing, all the were returned to
American Microwave.

MET Report Number ESL12363 Copyright 2002, MET Laboratories, Inc. Page 5 of 34
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ITII. Environmental Test Procedures (MIL-STD-202F)
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A. Salt-Fog (Method 101, Test Condition B)

Test Procedure
A. A 5% (by weight) non-iodized salt solution was prepared at least 24 hours before testing.
B. The pretest relative density (specific gravity) of the salt solution was checked to insure that it was

between 1.023 and 1.036. The pH was measured and maintained between 6.5 and 7.2. A
calibration run at 35°C was performed on the test chamber to insure a fog collection of 0.5 to 3.0
milliliters per hour for each 80 square centimeters of horizontal collection area.

C. Any surfaces scratches or nicks on the EUT were noted.

D. After the calibration was verified, the EUT was placed in the salt fog test chamber. See
Photograph 1. The EUT was subjected to 48 hours of exposure to the salt fog conditions (Test
Condition B).

E. At the conclusion of the 48 hours of exposure the EUT was removed from the salt fog test

chamber and allowed to dry.

F. The fog collection with-in the chamber was measured.

Test Results

PN

The average measured fog collection within the test area was calculated to be equivalent to
2.81ml/80cm’/hr. This is within the MIL-STD-202F requirements of 0.5 to 3.0 ml/80cm*hr. The visual
inspection of the EUT revealed no anomalies. No performance testing was performed or witnessed by
MET.

Test Date: 05/30/02- 06/03/02

MET Report Number ESL12363 Copyright 2002, MET Laboratories, Inc. Page 7 of 34
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B. Moisture Resistance (Method 106)

Test Procedure

A. The non-operational EUT was installed in the temperature chamber at 25°C (+ 5°C) and a relative
humidity between 20 and 55% (see Photograph 2).

. J 1 _J [ L
T 1~ 1 TaSonstant90 - 100% RH{ —— — =+ + + —

. \

oo 1/ T/ \

£, \ \

g n

£/ \l/ \
" Y
20
ul 1 2 3 1 5 3 7 8 8 1 11 12 13 M 15 16 17 B 19 20 21 2 23 U

Time jhewrs)
T Figure 1: Moisture Resistance Profile (1 cycle)
B. The chamber temperature was increased to 25°C and 95% RH before the start of the first cycle

(see Figure 1).

C. The chamber temperature was increased to 65°C in 2.5 hours while the RH was maintained
between 90 and 100%.

D. The chamber temperature and RH were held for 3 hours. -

E. The chamber temperature was decreased to 25°C in 2.5 hour while the RH was maintained
between 90 and 100%.

F. The chamber temperature and RH were held for 3 hours.

G. The chamber temperature was decreased to 25°C in 2.5 hour while the RH was maintained
between 90 and 100%.

H. The chamber temperature and RH were held for 8 hours.
Y. Steps C through H were repeated 9 times (10 cycles).
Test Results

The visual inspection of the EUT revealed no anomalies. No performance testing was performed or
o~ witnessed by MET.

Test Dates: 06/11/02 - 06/29/02

MET Report Number ESL12363 Copyright 2002, MET Laboratories, Inc. Page 9 of 34
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Phph 2: View of Moisture Reéigtanc::fest Set-up
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Moisture Resistance Test Data
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C. Sand and Dust (Method 110, Test Condition A)

This test was conducted at Dayton T. Brown, Inc. Engineering and Test Division, Church Street, Bohemia,
Long Island, New York 11716. A copy of the test report is included in the Appendix of this document.

MET Report Number ESL12363 Copyright 2002, MET Laboratories, Inc. Page 12 of 34
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D. Vibration (Method 204, Test Condition D)

Test Procedure

A. The non-operational EUT were installed on the vibration test fixture (see Photograph 3,
Photograph 4, and Photograph 5). See Figure 3 and Figure 4 for test set-up.

B. An input (control) accelerometer was mounted to the base of the test fixture.
C. The EUT was subjected to a swept sine test, in each axis, at the following test levels (see Figure
2);
Input Frequency Input Acceleration l
(Hertz)
10 - 80.85 0.06"DA l
80.85 - 2000 20§ "

Sweep Time (10-2000-10Hz): 20 minutes
Sweep Type: Logarithmic
Number of Sweeps: 12 per Axis
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Figure 2: Random Vibration
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Figure 3: Transportation Vibration Test Set-up (Vertical
AXis)
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Figure 4: Transportation Vibration Test Set-up (Transverse and Longitudinal Axes)
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Test Results

No structural or mechanical damage was noted as a result of this test. No performance testing was
performed or witnessed by MET.

Test Dates: 05/29/02 - 06/19/02

MET Report Number ESL12363 Copyright 2002, MET Laboratories, Inc. Page 14 of 34
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Photph 3: View of Vibration Test Set-up (V ertical Axis)
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Vibration: Vertical Axis, Control Signal

Test Title: American Microwave; ESL12363, Vertical Axis  Test 00000001.TST  Profile: Profile Setup Schedule: Schedule Setup Max. Freq.:2000

50 TrackingFitter, Ch: Control (g) |

20

Liiii!

L

IHIE

0.5

|

02 _|

01

il

0.05

]

0.01

i [ | i [ I T |

10.00 20.00 50.00 100.00 200.00 500.00 1.00K 2.00K
ICursor Off Hz

Wednesday, May 29, 2002 15:37:38
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Vibration: Longitudinal Axis, Control Signal

Test Title: Ameri i ; ESL12363; L itudinal Axis  Test: 00000003.TST  Profile: Profile Setup  Schedule: Schedule Setup Max. Freq.:2000

50 TrackingFiltsr, Ch: Control (g) |
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002 _| . ...
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1 1 | I N N [ | ool |

10.00 20.00 50.00 100.00 200.00 500.00 1.00K 2.00K
[Cursor Off Hz

Thursday, May 30, 2002 08:29:50
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Vibration: Transverse Axis, Control Signal

Test Title: i Mi , ESL12363; Ti Axis Test 00000002.TST Profie: Profile Setup Schedule: Schedule Setup Max. Freq.:2000

50 TrackiogFiter, Ch: Control (g)

0.1

0.05

10.00 20.00 50.00 100.00 200.00 500.00 1.00K 2.00K
iCursor Off Hz

Wednesday, May 29, 2002 19:57:46
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E. Shock (Method 213, Test Condition B)

Test Procedure
A. The non-operational, packaged EUT was installed on the vibration test fixture (see Photograph 6,

Photograph 7, and Photograph 8). See Figure 5 and Figure 6 for test set-up.
B. An input (control) accelerometer was mounted to the base of the test fixture.
C. The EUT was subjected to 3 half-sine shock pulses in each direction, per axis, at the following

test levels;

Duration Input Acceleration ||
(ms)
6 75g "
NOT TOSCALE ar
OONIRQL ———>¢ |
ACCHERCMETER
[
r — 1 -.n ]
| | | |
ge? T
- - 1
U <
Figure 5: Transportation Shock Test Set-up (Vertical Axis)
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NOT TOSCALE é |

CONTROL BT
ACCH EROMETER

\!

=

Figure 6: Transportation Shock Test Set-up (Transverse and Longitudinal Axes)

Test Results

No structural or mechanical damage was noted as a result of this test. No performance testing was
performed or witnessed by MET.

Test Dates: 06/12/02 - 06/17/02

MET Report Number ESL12363 Copyright 2002, MET Laboratories, Inc. Page 22 of 34
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Photograph 8: View of Shock Test Set-up (Transverse Axis)
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Shock Test, Negative Pulse: Vertical Axis, Control Signal

1508

s G

MET Repert Namber ESL12363 Copyright 2002, MET Laborateries, Inc. Page 27 of 34



TN

®

American Micrewave Corporation Boeing 2-Way Switches

September 12, 2062

Shock Test, Positive Pulse: Longitudinal Axis, Control Signal
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American Micrewave C 2-Way Switches
Shock Test, Negative Pulse: Longitudinal Axis, Control Signal
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Shock Test, Negative Pulse: Transverse Axis, Control Signal
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IV. Test Equipment
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Test equipment utilized during testing was maintained in a current state of calibration per the requirements of
MIL-STD-45662A and ISO 10012-1:1992(E).

MET ID #

EQUIPMENT

MANUFACTURER

MODEL #

LAST CAL

CAL DUE

275448

VIBRATION
CONTROLLER

UNIDYN CORP

DSP-400
8CH/16BIT

05-DEC-01

05-DEC-02

275486

ACCELEROMETER

J353B32

06-AUG-01

06-AUG-02

2T5605

CURRENT SOURE 12
CHANNEL LINE
POWERED

4121

17-APR-02

17-APR-03

275617

SALT FOG
CHAMBER/CONTROLLE
R

SINGLETON
CORP/THERMOLOGI
Cc

DINFJ32H1-N-N-23

27-MAR-02

27-MAR-03

275650

ACCELEROMETER

UNHOLTZ DICKIE

10B10T

14-DEC-01

14-DEC-02

275663

UD SHAKER SYSTEM

UNIHOLTZ DICKIE

R24C

FUNCTIONA
L

FUNCTIONA
L

376381

TEMP/HUMIDITY
CHAMBER

THERMOTRON

SM-3.5, 5S or
SM5.5C

20-AUG-01

20-AUG-02

376386

CONTROLLER;
PROGRAMMABLE

THERMOTRON

2800

20-AUG-01

20-AUG-02

376387

THERM-ALARM

THERMOTRON

FOR SM3.58

20-AUG-01

20-AUG-02

3T6456

TEMPERATURE
RECORDER

PENNY & GILES

D53087/C6S00PAO

28-DEC-01

28-DEC-02
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V. Appendix (Sand and Dust Test Report)
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1.0 ABSTRACT

This test report details the results of the dust test program conducted on two Boeing Two-Way Switches,
Part No. SMSH-810-2DR-IND-SMC, Serial Nos. 30 and 31 under reference (a) to the requirements of
reference (c).

Results of the test are detailed in the following text.

The test items were non-operating during testing.

Test data pertinent to this program will remain on file at Dayton T. Brown, Inc. for 90 days.

The test results recorded in this report relate only to those items tested.

This test report shall not be reproduced, except in full, without the written approval of Dayton T. Brown,
Inc.
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2.0 REFERENCES

(2) Customer Purchase Order No.: 18661

(b) Dayton T. Brown, Inc. Job No.: 402731-00-000

(c) Test Specifications: MET Laboratories, Inc. RFQ and E-Mail dated 5 June
2002
02-0479 Pg 3



3.0 ADMINISTRATIVE INFORMATION

Customer: = MET Laboratories, Inc.
914 W. Patapsco Avenue
Baltimore, MD 21230

Test Item Description:

Quantitv Received:

Part No.:

Serial Nos.:

Date Received:

Program Test Date:

Date Shipped:

Boeing Two-Way Switches

Two

SMSH-810-2DR-IND-SMC

30 and 31

4 June 2002

5 June 2002

6 June 2002

02-0479 Pg 4

DAYTON T. BROWN .
®

Founded 1350



DAY TON T. BROWN ..
B

Founded 1350

4.0 TEST PROGRAM OUTLINE

Test Test Item Description Results
Dust Two Boeing Two-Way Switches No anomalies noted.
02-0479 Pg 5
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Dust Test and Results
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TEST REQUIREMENT

The dust test shall be conducted in accordance with reference (c).

TEST RESULTS

A pretest visual inspection of the test items revealed no anomalies.

All testing was performed in accordance with the referenced specification.
Refer to the following page of this enclosure for the test data.

The test items completed all phases of testing.

A post-test visual inspection of the test items revealed no anomalies due to testing.
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MET LABS
DUST TEST DATA
J/IN' 402731-01-000

DAYTONT. BROWN .

Foundec 1950
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REQUIRED CONDITIONS:
Temperature: 73°F £ 3.6°F (23°C £2.0°C)
Relative Humidity:  Less than 22%
Air Velocity: 1750 + 250 fi/min
Dust Density: 0.3+ 0.2 gms/f’
Test Duration: 30 min
.CTUAL CONDITIONS:
TIME TEST TEMP REL HUMID AIR VEL DUST DEN REMARKS
°F % FT/MIN GRMS/FT’
-~ : — ~ Pl
[1oo 79 % j L2 PTY 3 290 j‘;t/f_mfﬁ')
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SCOPE QF ALCREDTATION TO INQAES 170t 56¢

DAYTON T, BROWN, INC,
Charch Street
Hehemin, NY 117185531
Chiarles Conkiowski - Phonel 631 24 437871 80 TESTESS
Fronnid QUL 0GVISUIT M0 L0017 e S

389 e

Vatd Tow Decemboer 31, 2002 Ceniffvatr Numper: $¥67.05

fn e i tetion of the A2LA svsivstion process, aecreditaten is granted ta
his h&-:.atuq @ perform the foifowing mectaaical teas:

Alusic - 14,1 meters (+281 fea1 0 122 000 mes
Chambar veiumas up 1o 745 cubiz 2
Test« High Pressune Air 1o 600psi

% 408,200 fect or Ixi0F P TOAR

Coseun Pty Thizkness
Cambined E - Yibuation wied Tump

Dimensicani - CMM = X-1200:me {2020 munks ¥ -100mm 120,06 1 mmy, 2-60%mm (22,
Durability

Durumetce Hardisess

Vyw Povctrant

Explosive Envircamens » Thamiber Values 75 unbic 11, Aititudes up-ia $0,000R
Fungus Test Aues Sizn 367 < 36"

lardness

Huemidis

- Relative husidity range Tom deser {23713 2 ropial fosest (190750,
Chanber vohunes vpso 3500 cubie

Atagrete Particie lnspeciion

Marerel Clesnliness

Metziiographic Anatysis

Migrahardnsss

Sai s;yspm Chemiser upio  Chrrsher voiime

Sami & Dust Chamnbr mturu apere 200 crbic

Seat Boit A sl
e mal Shock

SuwSegiar Radiaton

Surfsce Terperature Profilomerer

Tempcraie - Chambers from 84 eulic 10 3430 wubic f Ambivnt sempendures from —3007F (o ~150°F

Tenaiie Tesw:!

Water Immersion

Wind & Rain

500 cubic
chositics up-ia 7RIS
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ACOUSTICS & VIBRATION

Vakidd T Decembwer 13, 20602 Ceritienie Numbee 07

“ot

I 3o OF the of the AZLA svaluation rrocess, daered Aation i grantec
hix l;zbc\-uan ta perform (e followsng acpustics X vibemtum woety:

be'xnor{(r\e Random, Sine nz Random. Sunfire, Shipbcara), Buzz, Squeak and Rale, Combined
and Rei [ . Humidity and Vidrat.ony, Classical Shock (Fali Sinc.
Sawiooth, Square Waved, ."}mx'\xg Atrpocit end Strcuncbornie Noige Messcrements,

VIBRATICMARUKIK TAFABILITIES UP T THE FOLLOWING
Rardomn
Foree Rating. zwuu H\
Frequency Laoge
Mayimym Lovei
Qisphcnnes

1 irghes Pran-te-Peak

Sinusawdst
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Frequency Range
Sine Velogity Cantinucus Cuty
Intermunent Duty
Magmmem Levei

Dhplacerment 2 inches Prxko-Peak
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Testng Criteria
Axborre Aod Strocture Bome Noise Measuremant
Acccieration (Centrifuge)

Bure, Squeak And Rartle

Pyre Shock

Sourd And Powar

Shock Test, High Impact on Shipboard Mechinery.
Squinment And Systems
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Auimotisg

ieeaheny
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MIL-STD-74G 12
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RILY 5135, RTCA/DO-1 60
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MEE-S-TB193 1LWH snd MWH
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FORD: DVTLIL00.007-AC, £5.55vh-34041B13-
AAGM: 1032, 7164P, 9110P, S1299. NI0P,
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RTLADC- 160C [ Sections 7.0 Qasretional Shocks and

Crash Safery. 3.0 Vibrationy

1 Navy (antpenents

\
>

Lol Aiin 23T H



——P
‘__{_! American Associution for Labheratery Acerediration

SCOPE QF ACCREDITATION TQISOAEC 1 1931999

DAYTON T. BRGWN, jNC

Bohema, NY
Trarles Gortycowsks « Moee: A3 1 242 431%

Church Sereer
14307

* 300 TESTH5S5 - Fax 631 459 4056

Erail 1e3t@dayionidrown Sor / wwe davionibrown con

ELECTRICAL (AEMCLARIEMC)

Vaird To. Devember 31, 3002

Ceruficate Number: 3757

EY iom of the susseasful eam of ke AZLA @iion o3 granied 1o
his Isborwioey sa perform e fofiowing siscarai, i bty SEMCS, 1o
ielesormmynecations oty
Capactance impegance

AC Capacitance Induciance

AC Loss Chanaeteristes Pawer actor
Cenducavity [essstanes | Doaiestne Uynsant, mubstioe Resistanes
Current (ACDCG Voiage (ACDC;
EMURE!

Conducted Smisgions

Conducred Transient Susceptibiliry

Conttucted Immunity

Radisted Emissions

Radisted Eissivety
Shieided Room, Mode Stiming

Radisted Sosceptisility (Smemunity}

Radinted Tamsient Suecapribiiity

Eleerostasic Discharge (ES0)

Electromagnetic Pubve (EMP)

R 10 Sites)

Al ivg EMC (45000

Electroutatic Discharge (ESD)
Transverse Eleeromagnede (TEM) Ceit
Audio Freguency Coaducted Immunity

Cn ihe {aligwing Irpes of ruterialy 3¢ oroducts:

Surge Immuniny

‘nous Power Vanationy
Magnetic Fieid Emiss
Magnetic Fiend Suscepnitiey
Harmanizs ~ Powsriing & RF
RF Power Handling
Shielding ZiTectiven:
Efectrical Fast Transient (7T}
Tansmanbiry
Elecrmmagnetic Site Sarvzy

Abnerption Chamber
Tondacted Emissions

& Sysumy;

Sysiems; Railroad & indumrial Verizte
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S Relit)
Tz Tesheclegy

EMT Emisions and
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Electromatc

Radigrnd Fiedd Immunity
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Suge lmmuaity

Candunad Immunin

Hamonie Inmunity
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ang Viriations
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mnseciel Aviation
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i
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Electrostatic Oischarge (ESDY
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Transverse Electromagnetic (TEM) Ceil
Conducted Emivsions

Audio Freguency Conducted imumunity
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