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Analysis of standards and test methods for aircraft and
subsystem lightning effects

Chen Gong, Jiang Dong, Wang Qifu,  Zeng Shichao, = Wang Feng
(The 10th Research Institute of China Electronics Technology Group Corporation, Chengdu 610036, China)

Abstract:  An analysis of lightning standards is made for military and civil aircraft platforms, subsystems, and
equipment both domestically and internationally, detailing the applicable areas, waveform requirements, and testing
configurations for each test item for both direct and indirect lightning effects. Based on the existing domestic lightning
design verification standards and shortcomings in testing, suggestions are proposed to improve the compatibility
between testing equipment and testing verification technology, expand the field of military standard testing, and unify
the requirements of the same service and platform. Through presenting the lightning design verification standards and
testing for military airborne platforms, equipment, and subsystems, the analysis provides design index references for
relevant product designers and testers to clarify the design requirements and verification requirements for lightning
protection, thus to achieve targeted goals and improve design cost-effectiveness.
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Table 1 High voltage testing items and requirements

regions numbers of test set-up waveform
DO160G.23 DO160G.23 DO160G.23
- SAE ARP SAE ARP SAE ARP
testing items (EUROCAE (EUROCAE (EUROCAE
5416A. 5416A. 5416A.
ED14G.23) . ED14G.23) . ED14G.23) .
GJB3567A GJB3567A GJB3567A
HB6167.25 HB6167.25 HB6167.25
initial leader 1A. 1B 1A. 1B | 3 D A.D
attachment test
swept channel IC.2A.2B.3N  1C.2A.2B 2 2 A A
attachment test
high volt trike attachment
igh voltage strike attachmen / / / 5 / C.D

test on models
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Table 2 High current testing items and requirements

regions numbers of test set-up waveform
DO160G.23 DO160G.23 DO160G.23
- SAE ARP SAE ARP SAE ARP
testing items (EUROCAE (EUROCAE (EUROCAE
5416A. 5416A. S5416A.
ED14G.23). ED14G.23), ED14G.23),
GIB3567A GJIB3567A GJIB3567A
HB6167.25 HB6167.25 HB6167.25
component A,
1A, 1B, 1C, 1A, 1B, 1C, Ah. A/5.B. C component A,
arc entry test 2A. 2B. 3N 2A.2B ! ! S T ARB.C.CHD
C*. D
] . tA,
non-conductive / 1AL 1C. 2A / 1 / componen
surfaces test AhorD
; ; component A, B,
conducted current test 3 1 / C. AhorD
. . . refer to arc entry  refer to arc entry
induced transients in 1A, 1B, I1C, 1A, 1B, 1C, 1 1 test and ducted test and ducted
est and conducted test and conducte
external mounted hardware 2A. 2B, 3N 2A. 2B
current test current test
refer to arc entry  refer to arc entry refer to arc entry  refer to arc entry
fuel system test test and conducted test and conducted 2 1 test and conducted test and conducted
current test current test current test current test

HLR ST AR E T 1AL 1B, 1C, 2A. 2B X ER A, 2350 e B A B A ke s AR A RS, SR A 3L Ah 4y
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A Gy iE . Ah Sr i sl D oy JE RIS, Qv e BRI BGON R B 4tk C* i, B R HIRIAEE H T 3 XY
WAE, R A& Bora . Corat, Ah 4ol D /v TR E . SRR 1 WS B I 5638 F T 1AL 1B. 1C. 2A.
2B X (B, 38 H 25 A RS LI B6 RS T i 0 S8 . R R G B A AT R B A A ORI, U R B I
TR A = R . A A S AL 2 U A T | AR, H R 0 S R TR B A AR T R RN T R
RA ST BTT R
232 [AMERN

)40 AL T S ALK i L 3 L S ARG L RO . AR ER O R LR 30 XL R SOk, —
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Table 3 Indirect effects testing items and requirements

test level number of test set-ups waveform
DO160G.22 DO160G.22 DO160G.22
o SAE ARP SAE ARP SAE ARP
testing items (EUROCAE (EUROCAE (EUROCAE
S416A., 5416A. 5416A.
ED14G.22). ED14G.22). ED14G.22).
GIB3567A GIB3567A GJIB3567A
HB6167.24 HB6167.24 HB6167.24
. component A,
pulse current aircraft test / 1 / 1 /
Ah
pin injection test 5 5 2 3 3.4.5A 3.4.5A
wire bundle test 5 5 2 2 1~6 1~6
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