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SUMMARY

This report presents the wideband waveforms recorded during the 1982
direct—strike lightning tests of the NASA Langley Research Center
lightning-instrumented F-106B aircraft. The tests were conducted within about
150 nautical miles of the NASA Langley Research‘benter, Hampton, Virginia,
where the aircraft was based. The entire transient recorder data obtained for

156 strikes in the 1982 campaign are presented in this report.

SYMBOLS
ﬁ rate of change of magnetic flux density, tesla per second
) rate of change of electric flux density, ampere per square meter\
i rate of change of current, ampere per second
1 current, ampere
A/m2 ampere per square meter
m meter
MHz megahertz
T/s tesla per second
A ampere

Als ampere per second



INTRODUCTION

This report presents the wideband direct—-strike lightning data obtained
from the digital transient recorders during 1982 lightning flight tests of the
NASA Langley Research Center lightning-instrumented F-106B aircraft. There
were 156 strikes to the aircraft during this campaign; there were 10 strikes
in eéch of the 1980 and 1981 tests which were reported in references 1 and 2.
The instrumentation system, transient recorders, sensors, and a summary
overview of the previous tests are presented in references 3, 4, 5, and 6,
respectively.

1982 Lightning Data

The 1982 tests resulted in 156 direct strikes to the aircraft from storm
penetration flights at flight levels generally above 20,000 feet. Table 1
summarizes, by flight number, the 1982 data records. The entries under D, B,
I, and I are the run numbers which identify each 1310 microsecond record
acquired during strikes and nearby strikes from the ﬁ, ﬁ, I, and I sensors at
10-nanosecond sample intervals. Time histories of each record and expanded
time segments of the dynamic portions of the records are included in this
report. Sensor locations on the aircraft are shown in figure 1. I and I
sensors at location 1 measure the current and rate-of-change of current in the
pitot boom. The D sensor (labeled ﬁF on the waveform plots) is at location 2
and the B sensor (labeled BL on the waveform plots) is at location 6. The
sign conventions established for the measurements shown in figure 1 indicate
positive quantities in the direction of the arrows; the relation between the

sign conventions of the variables D, B, and I and their derivatives are shown

in the measurement polarity time history also in figure 1.



The system's two transient recorders were connected to b and I Sensors
for flight 82-010, D and I sensors for flights 82-013 through 82-028, D and B
sensors for flights 82-029 through 82-042, and I and I sensors for flights
82-043 through 82-047. Measurement ranges and thresholds are shown in
table 2,

The two transient recorders operate and 'trigger' independently, and
although both recorders capture measurements from the same lightning event,
the time scales on the plots are not referenced to the same start time.
However, a number of the expanded waveforms have significant characteristics
which can be used to align the plots for those events. The waveform pairs
which can be compared (overlaid) in this manner are: Flight 82-037 -Run 4;
Flight 82~038 - Runs 2, 4, 7; Flight 82-039 - Run 2; Flight 82-040 - Kuns 4,
7; Flight 82-042 - Runs 2, 4, 6, 9 and Flight 82-044 - Runs 1, 2, 3, 4.

A recurring problem in the electronics of one of the transient recorders
created periodic discontinuities in some of the recorded waveforms. These
data samples were deleted from the plots, leaving gaps in some of the
waveforms.

This report also presents lightning current waveforms which were
recorded by the Boeing Company developed data logger described in reference 7.
The data logger was connected to a current sensor on the pitot boom for all
flights.

The maximum recorded values from the 1982 tests are as follows. The
maximum current was 8 kA recorded on Flight 82-017, Run 3. The maximum rate

of change of current recorded from the I sensor on Flight 82-044, Run 4

0

exceeded the full-scale range of 4.76 x 10l A/s; the maximum rate of change

of current derived graphically from the leading edge of the simultaneously



recorded current waveform was 8.8 x lO10 A/s. The maximum B (Flight 82-038,
Run 7) was approximately *800 T/s and the maximum D (Flight 82-017, Run 2) was
13 A/mz. Much of the data exhibits the several aircraft resonances (ref. 8)

which are in the range of about 6 MHz to 25 MHz.
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