Comparison of Commercial and Military Electromagnetic

Compatibility Test Requirements
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Abstract

Environmental tests should be carried out to show that design performance is in an
operational condition in an actual operational environment to assure maintainability and
reliability. Aero-products electromagnetic compatibility tests are performed mainly for
the individual parts and Specifications MIL-STD-461E and RTCA DO-160E are
developed for the military and commercial parts tests respectively. The MIL-STD-461E
which is a military environmental test standard is targeting all munitions and that user
can apply by selecting applicable requirements from this specification. On the other
hand, requirements are applied exclusively for the Avionics Equipments in commercial
test standard.
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» MIL-T-5422, Testing, Environmental, Airborne
Electronic and Associated Equipment (1949.

12)
* MIL-E-5272, Environmental Testing,
Aeronautical and Associated Equipment,

General Specification for (1950. 8.)

* MIL-E-4970, Environmental Testing, Ground
Support Equipment, General Specification
for (1955. 6.)

» MIL-E-5400, Electronic Equipment, Aerospace,
general Specification for (1958. 7.)

* MIL-A-26669,
Aeronautical
(1959. 7))

Acoustical Noise  Tests,

and Associated Equipment
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« 7132 37 (Atmospheric and other
Environments)
« 7144 87 (Mechanical Environment)
« 12718H7 (Electromagnetic Environment)
« 29 2 314 37 (Explosion and Fire)
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RTCA DO-160E, section 25% 269 A 7%A
2 YA AE ede 20043 “ErWEoR )
AEEAM AE F7hd Aol aEla A7

T, 23 9 HAAY}/nHGA TS RTCA
TAANE e AHeE IS0 FAXE 9183
Qor ¥ wWtAd wgd ox dz8
=3
E 1. 23X e #FAEH U ER

HS A=A RTCA DO-160E
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15 |9 Section 10
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18 |[=Fo] WA Section 13
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22 | A% Section 8
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(Steady-state Environmental tests for
acceleration) aircraft equipment -
Steady-state
acceleration
24 | &% F & (Acoustic 150, 2671,

BHS st4 =A RTCA DO-160E
vibration) Environmental tests for
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Part 3 4. Acoustic
vibration
3 | AANNA B
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34 |24 F3 A= H&)|Section 18
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38 |93 HHIF A | Section 22
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310 | A7) WA Section 25, Electrostatic
Discharge
311 | AAR S H A |1S0 2678,
Al Environmental tests for
aircraft equipment -
Insulation resistance
and high voltage tests
for electrical equipment
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RTCA DO-160E

Military Standards

155 87

- Temperature & MIL-STD-810F
Altitude (Section 4) | - 5004 H$+ (ALE)
- Temperature - 501.4 312
Variation (Section 5) | - 502.4 A2
- Humidity (Section 6) | - 5034 2% %7
- Waterproofness - 504 FA &4
(Section 10) - 5054 YAl (9x)
- Fluids Susceptibility | - 506.4 7
(Section 11) - 5074 %
- Sand and Dust - 508.5 FFo]
(Section 12) - 5094 A5
- Fungus Resistance - 5104 2 & @x
(Section 13) - 5124 &
- Salt Spray (Section -5202 2%, %, AF
14) - 5212 AW /A A%
- Icing (Section 24) - 5232 AE-FF/ L%
71AA 37
- Operational Shock & | - 513.5 714 %
Crash Safety (Section | - 5145 Zl%&
7) 5155 A%
- Vibration (Section 8) | - 5165 %4
- 517 %4
a7 - A7) &7

(HAZ187 6%)
- Magnetic Effect
(Section 15)

- Voltage Spike
(Section 17)

- Audio Frequency
Conducted
Susceptibility - Power
Inputs (Section 18)

- Induced Signal
Susceptibility (Section
19)

- Radio Frequency
Susceptibility
(Radiated &
Conducted) (Section
20)

- Emission of Radio
Frequency Energy
(Section 21)

@A AR 17%)
MIL-STD-765A,
Compass Swing,
Aircraft, general
Requirements for

MIL-STD-461E, CS101

MIL STD-461E,
S (A=), 8%
RS (BAHRA), 3%

MIL-STD-461E,
- CE (xq CH]—}\}_)/ 3%
- RE (2APAD), 3%

(271 1%¥)

(H7] 1%)
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Power Input (Section
16)

- MIL-STD-704F,
Aircraft Electric
Power Characteristics

(4= 84, 2%)
Lightning Induced
Transient
Susceptibility (Section
22)

(<43 84, 1%)

- MIL-STD-464A,
Electromagnetic
Environmental Effects
Requirements for

- Lightning Direct Systems
Effects (Section 23)
(8470 (870
- Electrostatic - MIL-STD-1686C
Discharge (Section 25)|  Electrostatic

Discharge Control
- MIL-STD-750D,
- MIL-STD-883F

]
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- Explosion Proofness
(Section 9)
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(Section 26) - 5195 ®xE T
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- )& & F4: MIL-STD-704F, Aircraft
Electrical Power Characteristics (2004. 3.
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o] A]¥2 RTCA DO-160E, section 22¢ A|A|
Hol slom S E] 9] A A
transiento]] ™ ARAEZE WAl A& 7 &
Jst= Aotk Alge AA &4 7} Damage
tolerance)9} 715 ol (Upset)d7F Algeo] Ut}
&£2497 AZole AFUYAF(Pin Injection)S
71%574) Al@el= Cable Bundle A 8-S 433}
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« & & 714 MIL-STD464A, Electromagnetic
Environmental  Effects  Requirements  for
Systems. ©] TFANAME FAHY HPHOZA
A 2 = okfst 22 SAE 11AS

Agahes sha ok

- SAE ARP 5412, Aircraft Lightning
Environment and Related Test
Waveforms

- SAE ARP 5413, Certification of Aircraft
Electrical/Electronic ~ Systems for the
Indirect Effects of Lightning

- SAE ARP 5415, User's Manual for

Aircraft  Electrical/

Electronic Systems for the Indirect Effects

of Lightning

Certification  of

™
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o] 274 RTCA DO-160E, section 239l A|A|
o] glom 37 9o FaEe [y 2@ A
A 717178 &S WA AP Ade A
S Fske Aotk nAY AP dHF Al
ol lom AL gL A4S 250kV ~1500kY,
AFE ol 47HA HES A3 ¥t A&
St}

- AEA: A3 200kA Pulse

- AEB: H1 2kA 744 Pulse
- AEC 200A FFAE

- AED: #3 100kA Pulse

- SAE ARP 5414,
Zoning
- SAE ARP 5416, Aircraft Lightning Test

Aircraft Lightning
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- SAE ARP 5577, Aircraft Lightning Direct
Effects Certification

328 M7 4A

A AFow A% A7) Yo s A

7} WAS 7= 7S Hrkske Algolt.
- 7Rl ] A 33 AAA E8H e A
- ESD ¥4 7]: 15,000V Pulse

« g F& 72 MILSID-1686C, Electrostatic
Discharge Control

- HBM: MIL-STD-883 Method 3015, MIL
-STD-750 Method 1020, 0~15999V & &

- MM: ESD-55.2

- CDM: ESD-55.3
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2] 2172 (PED: Portable Electronic Device)E
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DO-160E MIL-STD-461E
Section 20.0 Radio CS (Conducted
Frequency Susceptibility)
Susceptibility | 1. CS 101 A=W 4,
71 235 JE5E 94, 30Hz ~ 50K
oo el | 2. CS 103 F417]7]
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10Kz ~400MHz
« BAIYA (RS),
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Am A, e B,
EWZ, 15K ~106H
3. CS 104 21717
A=)y, e e,
E_9_/\] §_ = 01
30Hz ~ 20GH:
4. CS 105 §417]7]
Az, etely @z},
cross modulation,
30Hz ~ 20GH:
5. CS 109 A=A,
FaEo] AR,
60Hz ~ 100kt
6. CS 114 AEWA,
Bulk cable injection,
10kHz ~200MH:
7. CS 115 A=A,
Bulk cable injection,
Impulse excitation
8. CS 116 A= WA,
AL & AolEd
7 XE AAAE,
10kHz ~ 100N
RS (Radiared
Susceptibility)
1. RS 101 EAMY A,
30Hz-100kH
2. RS 103 A
EAM AL, 2k ~406H:
3. RS 105 Transient
EANAEAIE

Section 21.0 Emission
of Radio
Frequency
Energy
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CE (Conducted
Emission)

1. CE 101 H% o]

4, 194,

30Hz ~ 10k

2.CE102 A& =o]2

N

=24, A4,
10kHz ~ 10Mz

3. CE 106 A&x =o]=
=4, ey w4},
10kHz ~40GH

RE (Radiated
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«7Ftel 1y L: WajjzF A Emission)
) 2 ouj A 1. RE 101 A A
« 7H 18] M: A=A} 0] 2, 30Hz ~ 100k
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« A WAL (CE):
150kt ~ 30Mt,
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359, 10K ~ 406t

Mtz ~ 66t
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1. MIL-STD-461E, Requirements for the Control
of Electromagnetic Interference Characteristics

of Subsystems and Equipment, 1999. 8. 20.

2. RTCA DO-160E/EUROCAE ED 14, Environmental
Conditions and Test procedures for Airborne
Equipment, RTCA, 2004. 12,

3. 1SO 7137, Aircraft - Environmental conditions
and test procedures for airborne equipment,
ISO, 19%. 6. 1.

Korea Aerospace Research Institute - 229



