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Measurement Method Based on Vehicle Component Installation Position for
Radiated Immunity Test of Vehicle Components

* k% *%
4 s o g

Dong-Kyun Kim*** - Yong Bae Park**
2%

HhAL UIA ] 7E 514 1SO 1145222 (2004)8F A ko] WhAF WA 371 54 1SO 1145122 (2015)1 4= A1 9
Foloj AMZE o A3yt BAT 5 olth kA, ARk WA WA Hrke BES
J7hs B0 BT 4 itk B =RoME AFate] Ko vt E F430)8) 7HA s e
7] 2 9o tiet FEF U4 A *‘X}LHH Ao AAAAE sotety, A3 WA AE 8743 FAHEE

Abstract

Test set-up conditions and reference levels are different in the component radiation immunity standard ISO 11452-2 (2004) and
vehicle radiation immunity standard ISO 11451-2 (2015); hence, different results may be obtained for the same components. Therefore,
even if the evaluation of the radiation immunity of the vehicle is satisfactory, the evaluation of the radiation immunity of the vehicle
component may be unsatisfactory. In this study, it is assumed that the chassis of the automobile is a metal plate, and the correlation
between the component immunity test and vehicle immunity test for the size and location of the metal plate is investigated.

Key words: EMC, Vehicle Component, Radiated Immunity, ISO 11451-2(2015), ISO 11452-2(2004)

I.M & magnetic Compatibility) %S TH3) oF s}, Azl &

U(EMC: Electromagnetic Compatibility) + 74 &/
S5 ALY A ES g 77 A

Fok %
, AEFY A, A71AsAk sl AdEo] wE
= WAeal glvk ol wel £ wFel ¥ F7b
o 29 13} o] B2 FEo] AsAtel 445
,ES B me Hoh JA% AFAES 2R
to, ASAE 5 bl ket A3 (EMC: Electro-

QI ii
ROHT ORI

O

{0

ro o

Of

Fo] A7t FFAEARATY A/ FATAH AN ATLHAL
#3525 2H1 79 (KATECH)

old], M atu} A3 (EMI: Electromagnetic Interference)<} %
23t WA (EMS: Electromagnetic susceptibility) 2 1 TF,
AFApe} HEo| thek EMC A8 7|s2 dA7kA 1
MAE o] EAF o] Shf s gk Z}%i} AE 2
AR Fo, dd, AR AR Y F ol 7
Zpol7t glot Aldd A gk Al '7HX3 AT 2

§ ol

sz N
rlo n{u

#rol o) 8 IT§%oh 89 (Graduate School of IT Convergence, Ajou University)
- Manuscript received November 28, 2019 ; Revised December 31, 2019 ; Accepted February 25, 2020. (ID No. 20191128-128)

+ Corresponding Author: Yong Bae Park (e-mail: yong@ajou.ac.kr)

(© Copyright The Korean Institute of Electromagnetic Engineering and Science. All Rights Reserved.

113



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 31, no. 2, Feb. 2020.

Tail Lights Cabin Air Filter

Check Engine Light On

Wiper Blades

[ Power Steering Fluid

Spark Plugs

Belts Windshield
Washer

Cleaning and F’nlishing/“
Fuel Filter

Exhaust System
Chassis Lubrication
Suspension
Brakes | Oxygen Sensor
| ! Check Oil
Battery and Cables | | Engine Oil Filter
Engine Air Filter | Coolant (Antifreeze)
Automatic Transmission Fluid

I8 1. AFR $E A
Fig. 1. Vehicle component schematic.
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Fig. 2. Component test antenna setup view.
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Table 1. Component test equipment list.
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Table 2. Vehicle test equipment list.

RF signal generat
5 | Atificial network(AN) | 12 signal generator and

amplifier
6 Ground plane 13 RF absorber material
7 Low relative permittivity " Ground straps
support( €, <1, 4)
Dimensions in metres

i Fil L Fi W iy

Side view
J8 30 AAk AR <Y A A
Fig. 3. Vehicle test antenna setup view.
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Probe S AH&-3te] A7 #W-& 57311t} Field Probe]
Az AA= Amplifier Research©]™, 542 FL7006°] .

No Equipment No Equipment No Equipment No Equipment
1 DUT 8 Test antenna Absorber-lined shielded
1 5 Power meter
Stimulation and monitoring enclosure
2 Test harness 9 . -
system 2 RF signal generator 6 Coaxial feed through
High quality Power amplifier 7 | Field generating device
3 Load simulator 10 | double-shielded coaxial 4 | Dual directional coupler | 8 | Vehicle reference point
cable(50 &)
4 Power supply 11 Bulkhead connector

3% 4. vpe]AYZE e LH20~100 MHz)
Fig. 4. Biconical antenna(20~100 MHz).

J8 5. Ho] tjg F7] <HH U100 MHz~1 GHz)
Fig. 5. V-LOG antenna(100 MHz~1 GHz).
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T2 6. & <telk(1~2 GHz)
Fig. 6. Horn antenna(1~2 GHz).
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Fig. 7. Field probe setup view.
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Fig. 8. Measurement results when is no metal plate.
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Fig. 9. Metal plate 1 face setup view.
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Fig. 10. Metal plate 1 face result.
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Fig. 11. Metal plate 2 face setup view.

—— Calibration
. . | . . ) L__—5cm
—10cm
15
% &——5cm: 162 V/m _2022
5cm: 135 V/m

Calibration (V/m)

4 . ; . r ‘ .
500 1000 1600 2000

Frequency range vulnerable to Frequency vulnerable to
immunity (300 MHz ~ 400 WHZ)Frequency (MHz) immunity (1.6 GHz)

J8 12, 553 29 23
Fig. 12. Metal plate 2 face result.
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Fig. 13. Metal plate 3 face(front) setup view.

117



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 31, no. 2, Feb. 2020.

Calibration!
28 1 L 1 5cm
2] E=15 cm : 262 V/m 10 cm
15cm
21 20 ¢m
2] 20 ¢cm : 22.5V/m

AN

—e —e e

Calibration (V/m)
A%jg

T T U T T |
500 1000 1500 2000

Frequency (MHz)

J8 14, 559 39(dd) 234
Fig. 14. Metal plate 3 face(front) result.
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Fig. 15. Metal plate 3 face(rear) setup view.
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Fig. 16. Metal plate 3 face(rear) result.
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Fig. 17. Metal plate height 50 mm setup view.
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Fig. 18. Metal plate height 100 mm setup view.
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Fig. 19. Metal plate height 200 mm setup view.
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Fig. 20. Metal plate height 300 mm setup view.
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Fig. 21. Metal plate height result.
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Fig. 22. Metal plate thickness result.
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Fig. 23. Biconical antenna(20~100 MHz).
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Fig. 24. V-LOG antenna(100 MHz~1 GHz).
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Fig. 25. Horn antenna(l1~2 GHz).
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Fig. 26. S1mulat10n results when is no metal plate.

AR T} AA Fdo] vl ste] FEsE A
golgk 4= 20912, Field Probe’} AAE A

A% REe) A% 94T 1A FF WA AY Y

_l_:

Wik 7hke] ASFE Y BA FEITOE AL
Ao, AZ3 FA A48 2EIAY e 345
1o ggk AP0 R A e 19 270 YERS
9 28 =AM 314 500 MHz A Field Probe
AZ7F 10 em, 15 cm, 20 ecm¥ w] ZAA FHo] 23 V/im
olio] Aol wA AA @ 10 Vim 7|52 2 239
AL Z71E90H, F344= 1.7~1.8 GHzol A Field Probe
A2 7F 15 em, 20 cm wf AA #Eo] 15 Vim 202
2450 ¥4 AA g9 10 Vim 71F2E 158 Ax =
7FE] STk, Field Probe®t F42t3t A7t Hojd 45 A

Insulation Block
(2 500 mm * 1 500 mm * 50 mm)

JO8 27. 25% 19 Alggold +4
Fig. 27. Metal plate 1 face simulation setup view.
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Fig. 28. Metal plate 1 face simulation result.
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Fig. 29. Metal plate 2 face simulation setup view.
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Fig. 30. Metal plate 2 face simulation result.
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Fig. 31. Metal plate 3 face(front) simulation setup view.
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Fig. 32. Metal plate 3 face(front) simulation result.
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Fig. 33. Metal plate 3 face(rear) simulation setup view.
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Fig. 34. Metal plate 3 face(rear) simulation result.
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Fig. 35. Metal plate height 50 mm simulation setup view.
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Fig. 36. Metal plate height 100 mm simulation setup view.
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Fig. 37. Metal plate height 200 mm simulation setup view.
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Fig. 38. Metal plate height 300 mm simulation setup view.
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Fig. 39. Metal plate height simulation result.
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EM;’M i 5~6> w539 A W HAY FoprolH,
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30 4 1 mm: 258 V/m
2 mm: 258 V/m
3 mm: 258 V/m

The results for metal plate thicknesses
of 1 mm, 2 mm and 3 mm are the same.
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Frequency (MHz)
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Fig. 40. Metal plate thickness simulation result.
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Table 3. Metal plate 1,2 face position component type.

Distance between
metal plate and | Metal plate 1 face | Metal plate 2 face
component
S om Millimeter waver Tunction box
radar
10 cm Oxygen sensor Wiper motor
15 cm Battery sensor Cluster
20 cm Radiator Seat motor

E 4 343 39049, $9) 948 2F £F
Table 4. Metal plate 3 face(front, rear) position component
type.

Dist: betw
ISLANCe DEWEET |\ fetal plate 3 face | Metal plate 3 face
metal plate and
(Front) (Rear)
component
5 cm USB port, Aux Rear radar
10 cm Car audio Tail right
15 cm Blower motor Fuel filter
20 cm Accelerator ><

E 5 34% 19, 29 978 ok Fo5
Table 5. Metal plate 1, 2 face position susceptible frequency
type.

Distance between
metal plate and | Metal plate 1 face | Metal plate 2 face
component
5 om 200~750 MHz 300~400 MHz
1.6 GHz 1.6 GHz
10 cm
200~750 MHz
15 cm 1~2 GHz 300~400 MHz
20 cm
N2 2
2 =wolA e AbsA vil(E43h) 271 3 90 o
RE WY A 2 AR WY AR AR g

5 ootk FF WA 37F +4 1SO 11452-2(2004) <}
A WA #7F 4 IS0 11451-2(2015), ECE R 10
Revision 5, KN41(2016-12)91 4 A ate] WA 5 7}el A

> e ro

A% RE AR AT LA FE WA AY Py

E 6. 343 3WAY, $9) 928 Ao Fos
Table 6. Metal plate 3 face(front, rear) position susceptible

frequency type.
Distance between Metal plate 3 face | Metal plate 3 face
metal plate and
(Front) (Rear)
component
300 MHz
5 cm 1~2 GHz 1~2 GHz
10 om 200~300 MHz 300 MHz
1~2 GHz 1~2 GHz
200~500 MHz
15 cm 1~2 GHz 1~2 GHz
20 em 200~300 MHz
¢ 1~2 GHz

B 7. 3438 $o12 4%} Fo4
Table 7. Metal plate height susceptible frequency type.

Metal plate height FrequenC}if mrragluieityvuhlerable to
50 mm 400~500 MHz
100 mm 200~600 MHz
200 mm 200~600 MHz
300 mm 400~500 MHz

T HEE sEge FEY WA Hrhe B9 By
& AeT gelste] AFE FEol g FF WA A
d3 A2 WA AR AaaAE gttt A5k vt
U F5%0 2 7Pgste] BE U A1EES 198 A4
A WA AR S AR 203 S5 3] 914
9 IR FEEHE FAFE AL gt
A} F okt Fu4E FHste] FEFE AAEY, FE
g Agel A AAte] A2 2213 fAHA 45k
s Axp ARAA BRES st 23t dA 6
Zo] 5 Z0 7 7|3t}
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