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Lightning Direct Effects Test System

Features

> The system can generate six different waveforms
> A rotary mechanism is adopted to automatically switch the charging polarity
> Electrical safety interlocks and automatic capacitor discharge functions are
integrated to ensure operator safety
® MIL-STD-464C > A gapless Crowbar feedback circuit is employed to achieve oscillation-free
B SAE ARP5412 waveforms.
> Control signals between the control unit and the main generator unit are
u RTCADO-160 transmitted via optical fiber isolation
m HB 6129 > Each generator operates independently with its own dedicated control system
> Multiple test modes can be freely programmed to meet various waveform
W GJB 3567 requirements within the specified test range
® GJB 11190 > The centralized control system can simultaneously operate up to four
generators, enabling one-click execution of complete test sequences
> Multiple pneumatic switching units are used for high-voltage circuit switching,
allowing automatic waveform configuration and switching.

Introduction

During flight under severe convective weather conditions, aircraft may be
subjected to direct lightning attachment. The transient high-current pulses, high
energy density, intense electromagnetic fields, and arc effects generated by
lightning can cause severe impacts on aircraft structures, composite materials, fuel
systems, and onboard equipment, including material ablation, localized melting,
burning, potential explosion hazards, structural deformation, and degradation of
mechanical strength.

The Lightning Direct Effects Test System LCG 464C is an advanced high-energy
pulsed current test platform specifically designed to simulate the current impact
process experienced by aircraft during direct lightning events. The system is used
for aircraft-level lightning direct effects testing, as well as the verification of
lightning protection performance for aerospace structures, composite materials,
components, and critical equipment.

The system is widely applied in the aerospace and defense industries, supporting
lightning protection evaluation and qualification testing for complete aircraft,
airframe structures, aerospace composite materials, naval vessels, missiles,
military vehicles, radar systems, and other critical equipment.

Application Areas
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System Overview
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The lightning direct effects test system consists of five independent units, one control unit,
and four high-energy current generators dedicated to generating DO-160 Section 23
lightning current components A, B, C, and D. All generator units communicate via an
industrial fieldbus network, supporting both standalone operation of each generator and
integrated centralized control of the complete system.

The system supports programmable multi-component lightning current waveform
sequencing, enabling automatic consecutive generation of Components A, Ax, B, C, C*,
and D with adjustable time intervals between each waveform.

COMPONENT A (First Return Stroke)

Peak Amplitude = 200kA £ 10%
Action Integral = 2x10% A2s + 20% COMPONENT D (Subsequent Return Stroke)

Peak Amplitude = 100kA £+ 10°%
Action Integral = 0.25x10° A%s + 20%

COMPONENT B (Intermediate Current)
Max. Charge Transfer = 10 Coulombs + 10%
Average Amplitude = 2kA £20%

COMPONENT € (Continuing Current)
Amplitude = 200 - 800A
Charge Transfer = 200 Coulombs + 20%

CURRENT (NOT TO SCALE)
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Component A Component B

Component D

Control System
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Component A— (Model: LCG 200A)

Technical Peak Current

Parameters
Action Integral
Rise Time (10% ~ 90%)
Time for Current Decaying
to 1% of the Peak Value
Waveform

200 kKAE£10%
2X105A%s £20%
<50 us

<500 ps

Oscillatory or unidirectional

Component Au— (Model: LCG 200A)

Peak Current
Action Integral

Rise Time (10% ~ 90%)

Time for Current Decaying
to 1% of the Peak Value

Waveform

150 KAZ10%
0.8X106A%s +20%
<37.5us

<500 ps

Oscillatory or unidirectional

Component B— (Model: LCG 2M(5ms))

Current Average Amplitude
Max. Charge Transfer

Duration Time

Waveform

2 kKAX20%
10 Coulombs £10%
<5ms £10%

Unidirectional rectangular

Component C— (Model: LDC 200)

Current Amplitude
Charge Transfer

Duration Time
Waveform

200 A~800 A
200 Coulombs £20%

0.25s~1.0s
Unidirectional rectangular

Component C* (Model: LDC 200)

Current Average Amplitude

Duration Time
Waveform

>400 A

Dwell time (1 ~ 50 ms) — 5 ms
Unidirectional rectangular

Component D— (Model: LCG 100S)

Peak Current
Action Integral

Rise Time (10% ~ 90%)

Time Decaying to 1% of the
Peak Value

Waveform
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100 KAX10%
0.25X 10°A?s £ 20%
<25 us

<500 ps

Oscillatory or unidirectional
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SUZHOU 3CTEST ELECTRONIC CO., LTD.

Address: No. 99 E'meishan Road, SND, Suzhou, Jiangsu Province, China
E-mail: globalsales@3ctest.cn

Service: service@3ctest.cn

Tel: +86 - 512 - 68077192

Web: www.3ctest.com

3CTEST is always striving for product innovation and quality improvement. Product appearance
and technical specifications are subject to change without further notice.
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