554 % 45 12 1) E B X A K F F K Vol. 54 No. 12
2020 4 12 H JOURNAL OF SHANGHATI JIAO TONG UNIVERSITY Dec. 2020

X EHE1006-2467(2020)12-1252-07 DOI: 10. 16183/j. cnki. jsjtu. 2019. 115

% SRR HL U2 RO SR o A 0 R o < B 05 1 O R

RS . W &N RO’
(1. I MBS B A BROTE A W . B BN R g%, M 5106305
2. LIRS ) AR D AR AR i R A G SC R s . R 200240)

W E. AwAe A 3003 6406 AT ERE R R 4 AFRAERAEN T HEET &R
BB R LR, AT 42 3003 2R aRFRGEEERGRIELAKS TER LG £
R AEAD AT REZTFE . TEBRKOR . FLARALSEBETENRIBEESAEAL
oMW AT ETELAFTNFFHRBALTELALAK S AAFIE, £ 5 T L4 3003
ST ERMBRA LG L BMHE LT A LN LT RTUALMMES>F OB E LT %
SREV ENEERDER RS ERAFE R G LS & BIR S SR T4 3003 44446 3
R EH T 0.1 mm, T Zwk. 42 3003 & MHAe B @MRE g 26 & iR ek, &4
ARG IRIE S F ke A B A E R .

KER: 2EMAAFT;FFHRIGTFRASK MESA

FESERS. TM 89 XHkERERE: A

Estimation Method for Metal Damage Struck by Lightning
Considering Probability Distribution of
Lightning Current Parameters
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Abstract: Taking the commonly used metal material aluminum 3003 as an example, and based on the
simulated lightning current metal damage test results in the four typical compositions of actual lightning
current, the damage characterization parameters such as damage area and damage depth of aluminum 3003
alloy and lightning current parameters were analyzed. Taking the building as an example, and based on the
parameter analysis of the combined probability distribution of lightning strike density, lightning
interception area, lightning current amplitude and transferred charge amount, the annual average number
of lightning strikes and the distribution characteristics of lightning current parameters of metal materials
were calculated. A damage estimation method considering the probability distribution of lightning current
parameters when a metal material with aluminum 3003 alloy and building carrier as an example was

subjected to lightning strikes was established. The results show that the damage depth of the aluminum
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3003 alloy material under the action of short-term first return current component and short-duration

subsequent return current component is less than 0. 1 mm, which can be ignored. The damage area of the

aluminum 3003 alloy material is proportional to the magnitude of the lightning current suffered, and the

damage depth of the alloy is proportional to the amount of charge transferred by the lightning current.

Key words: metal material; direct lightning; average annual frequency; lightning current parameters;

probability distribution
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