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[Abstract]

In this paper, the electromagnetic compatibility (EMC) test standard is described, and the purpose and test configuration for the
electromagnetic susceptibility (EMS) test of the missile component and the missile system are confirmed. The test configuration
and specifications are suggested by the configuration of the missile component and the missile system based on the US military
standards MIL-STD-461F and MIL-STD-464C, and explained that the ungrounded state, the final operating state of the missile
component and the missile system, was constructed. In addition, the methods for checking the steady state and the points to be

considered during the immunity test were introduced.
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Fig. 1. Electromagnetic interference environment of missile.
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Fig. 2. Electromagnetic influences of subsystems and
equipment.
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TABLEIV. Emission and susceptibility requirements,

Requirement Description

CE101 Conducted Emissions, Power Leads, 30 Hz to 10 kHz

CE102 Conducted Emissions, Power Leads, 10 kHz to 10 MHz

CE106 Conducted Emissions, Antenna Terminal, 10 kHz to 40 GHz

8101 Conducted Susceptibility, Power Leads, 30 Hz to 150 kHz

CS103 Conducted Susceptibility, Antenna Port, 1mermo|dulamu, 15kHz o0
10 GHz

C5104 Conducted Susceptibility, Antenna Port, Rejection of Undesired
Signals. 30 Hz to 20 GHz

C8105 Conducted Susceptibility, Antenna Port, Cross-Modulation. 30 Hz to
20 GHz

CS106 Conducted Susceptibihty, Transients, Power Leads

C8109 Conducted Susceptibality, Structure Current, 60 Hz to 100 kHz

Csll4 Conducted Susceptibility, Bulk Cable Injection, 10 kHz to 200 MHz

CS115 Conducted Susceptibulity, Bulk Cable Injection, Impulse Excitation

Cs116 Conducted Susceptibility, Damped Sinusoidal Transtents. Cables and
Power Leads, 10 kHz to 100 MHz

RE101 Radiated Enussions, Magnetic Field, 30 Hz to 100 kHz

RE102 Radiated Emissions. Electric Field. 10 kHz to 18 GHz

RE103 Radiated Enussions, Antenna Spurious and Harmonic Outputs, 10 kHz
to 40 GHz

Rsl01 Radiated Susceptibility. Magnetic Field, 30 Hz to 100 kHz

RS103 Radiated Susceptibility. Electric Field, 2 MHz to 40 GHz

RS105 Radiated Susceptibility, Transient Electromagnetic Field

3% 3. MIL-STD-461F TAP| HMatd Al 2714
Fig. 3. Requirements standard of electromagnetic
compatibility in MIL-STD-461F.

TABLE V. Requirement matrix.

Equipment and Subsystems Installed Requirement Applicability
In, On, or Launched From the
Following Platforms or Installations
a g a ~|7
b it beslatiss i
glx|=|a|2B|E
Surface Ships AJA|L|A|[S|S|S|A|L|A|S|A|A|A|L|A|A|L
Submarines AJA|IL|A|S|S|S|A|L|A|S|L|AJA|L|L|A|L
Aurcraft, Army, Including Flight Line |A AL |A|S|S|S AJA|A|A|A|L|A|A|L
Aureraft, Navy LIA[L|A|S|S|S AJA(A|L|AIL|L|A|L
Aurcraft, Air Force A[L|A|S|S|S AlAfA] AL A
Space Systems, Including Launch A[L|A|S|S|S A|A|A| |A|L| |A
Vehicles
Ground, Army A|L|A|S|5|S§ AlA|A| |AIL|L|A
Ground, Navy A[L|A|S|S]|S AJAJA| [A|L|AJA|L
Ground, Air Force A[L|A|S|S|S AlA|A| JA|L
Legend
A: Applicable

L: Limted as specified i the mdividual sections of this standard
S:  Procuring activity must specify in procurement documentation

8 4. MIL-STD-461F TAP| MetM Ald 272 tfEEA
Fig. 4. Requirements standard matrix of electromagnetic
compatibility in MIL-STD-461F.
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Table 1. Classification of electromagnetic compatibility test
requirements in MIL-STD-464C

MIL-STD-464C Requirement

1 Margins

2 Intra—system electromagnetic compatibility (EMC)

3 External radio frequency(RF) electromagnetic environment
(EME)

4 High—power microwave (HPM) sources

5 Lightning

6 Electromagnetic pulse (EMP)

7 Subsystems and equipment electromagnetic interference

(EMI)

8 Electrostatic charge control

9 Electromagnetic radiation hazards (EMRADHAZ)

10 Life cycle, E3 hardness

11 Electrical bonding

12 External grounds

13 | TEMPEST

14 | System radiated emissions
15 EM spectrum compatibility
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MIL-5TD-464C

TABLE 6. Maximum external EME for fixed-wing aircraft,
including UAVs, excluding shipboard operations,

Electric Field
Frequency Range (V/m = rms)
{MHz)
Peak Average
0.01 2 88 27
2 30 64 64
30 150 67 13
150 225 67 36
225 400 58 3
400 700 2143 159
700 790 B0 B0
790 1000 289 105
1000 2000 3363 420
2000 2700 957 209
2700 3600 4220 455
3600 4000 148 11
4000 5400 3551 657
5400 5200 3551 657
5900 6000 148 4
6000 7900 344 14
7900 8000 148 4
8000 8400 187 70
8400 8500 187 70
8500 11000 6299 238
11000 14000 2211 94
14000 18000 1796 655
18000 50000 533 38

33 5. MIL-STD-464C UAVE =Z&tst nx™Ql &=57(9| =|of
o2 Myp| nFT} &Y 7

Fig. 5. Standards of maximum external RF EME for
fixed—wing aircraft, including UAVs in
MIL-STD-464C.
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Fig. 7. Configuration of missile subsystem.
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FIGURE 3. Test setup for non-conductive surface mounted EUT,

3% 8. MIL-STD-461F H|ME=M ®HHo| EUT Al MY
Fig. 8. Test setup for non-conductive surface mounted
EUT in MIL-STD-461F.

TABLE VII. RS103 Limits.

LIMITIEVEL (VOLTSMETER)
FLATFORM
‘EA%E&N:']_W OF| ARCRAFT L,-\EAUL.T'-ISE?ESKE, SHIPS SHIDS (NOK-
SAFETY INTERNAL N AT DMM 2] MET.’_L]JJQ_ SUBMARINES|  GROUND SPACE
g CRITICAL) gmf (BELOW DECES) | (BELOW DECKS)| (INTERNAL)
|Ratice k. i
IMHz A 200 200 200 10 50 5 0
l N 200 200 200 10 50 10 1)
30MHz | AF 200 o) - - - 10 0
SOMHz | A 20 200 200 10 10 10 30 0
l N 200 200 200 10 10 10 10 0
1GHz | AF 0 0 - - = - ) 0
1GHz A 00 200 200 10 10 10 30 0
L N 00 200 200 10 10 10 30 0
BGHz | AF 00 60 - - - 50 0
18GHz | A 200 200 200 10 10 10 50 0
l N (] 60 200 10 10 10 30 0
40GHz | AF 00 60 - - - 50 {]

* For equipment located extesnal to the pressure bull of a submarine but within fhe superstructure, use
SHIPS (METALLIC)BELOW DECKS)

** Equipment locaréd 1o the hanger deck of Aircraft Cormiers

38 9. MIL-STD-461F2| SAHIM AlY A
Fig. 9. Standards of radiated susceptibility test in
MIL-STD-461F.
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TABLE IIL. Susceptibility scanning.

Analog Scans
Maximum Scan Rates

Stepped Scans

Frequency Range Maximum Step Size

30Hz - 1 MHz 0.0333f,/sec 0.05 f,

1 MHz - 30 MHz 0.00667 fo/sec 0.01%

30MHz - 1 GHz 0.00333 f/sec 0.005 1,

1GHz - 40 GHz 0.00167 f/sec 0.0025 1,

18 10. MIL-STD-461F2| WA Al A0 74
Fig. 10. Standards of susceptibility test scanning in

MIL-STD-461F.
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Fig. 11. Configuration of missile system.
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