i % TR 5358 194
38 PACKAGING ENGINEERING 2014 4F 10

EREMEFEEREIRD T A SLIRIGIE

KEEE ', EE?, TEH®, KA, HER®
(1. F e B B T HAH ., L 063000;
2. E A RMCZE 95927 35Bh , 1M 061000)

WE: Be) R EMHEEamIBF ZANHL S AAROENLT =R Prm, Hk T4
& QLA AL S 10 kT 64 AL b AU B AT B AT, VA B AR Ak o B A o H R T ok R AL
wAE e A K . AR AT B, D4R B A B AR A Bl AT R AR g, &R iEid
22 e 547 B AR A R 1) VA R FR BRI e, SR M Ae A A e A 1E 5 AR a9 MR
H K, G5 B B ek k@ AR IR, B R G X I P, BT AR e A R AL
%15 18 3 AT AR R, Bk S K UG K LM AL @ i A5 3R K AR AR B R B AR e R ) R E
W, W, A5 0 Fe Al 6 AL O JE R T 2 B AT BER b B A 5 A R A S e R m ARG 2T K R
ghit BT RS A AT R RAL G I AT ] T R b B 09 3 KL xb e B AR 4
KA HeRb; A B RV IR; ol

FED2ES: TB484.4  XHEkFRIRED: A XE4HS: 1001-3563(2014)19-0038-04

Electrification Theory and Experimental Research of Metal Material
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ABSTRACT: Objective In order to reduce the damage to electronic products around or inside of aluminum—base metal
packaging material by electrostatic discharge. Methods The principle of the triboelectrification between metal packaging
material and space particles was theoretically analyzed and a calculation formula for triboelectrification potential was
deduced based on solid contact separation electrification. To verify the theoretical analysis, an aluminum-—base metal
material was used as an example to study the triboelectrification. Results The theoretical deduction found that the
electrostatic potential of the material increased in a negative exponent manner with time, and tended to be saturated
gradually. The saturation value was related with the properties of the material, and was positively correlated with the friction
speed and the contact area. In the material triboelectrification potential test, the variation curve of electrostatic potential was
the same as the theoretical analysis results. And the electrification potential in continuous test decreased gradually. The
variation of the electrostatic potential saturation values of different materials and different friction speeds verified the
relationship between the triboelectrification potential of metal material and the friction coefficient of the material as well as
the contact area. Conclusion The increasing rule of the triboelectrification potential was obtained through theoretical

analyses and material triboelectrification experiment, which provides guidance for the reduction of electrostatic damage.
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Fig.1 Variation of electrostatic charge with time
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Fig.2 Variation of electrostatic charge with different contact area
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Fig.3 Variation of electrostatic charge with different relative speed
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Fig.4 Variation of electrostatic charge for different material with

time

X T AR M2 B B AIE S 385 V, AR M3 B LA
TR AMELIR SN 420 Vo A48 M3 IEA By i L 8 2 e 15 3
FEEE M4, FERRE 28 B s A 50 4, FLE 458 L (o 1%
KERGAG 15700 s 7o A7 AR TARE , r LR A {E
80 Vo ARIEAN[F] A4 FHEE SR i S, AN TR AR HL AL
TR AMELS B R B Al eI S 2R 5 A 5K (10) FE A
—H

S v ) Ry 4 S A RLY M2 R M3, FRUR RL 2R B
UTMAFE] T BRI SEIR A5 R, AR R A S R
AR B 1 T LR B R I P 9 R P B BTG, 2
FOEFA B R XTI B R R, S
BP9 b AL B B O, I R
AR IR R XTS5 PR MR R B
55— R 2 FE R B BB, i et b i AL AT it
— B

SCrP I T A R A R R R B R A T
EEMREFER AR A b TRIEZHIE
ST IERYE, SCHR LU R R AR BT TR
LY, HE BT RISCIR AT R R, SR A R
FEL S I P ) 439 I 2 DA A PR S N, e 2k T L
TR FIMEL 5 7 FlL P 7 B Ak T AR A S I R 2 e I,
FRYE A A — 30 7 v P 7 B TR 38 32 ) 1 i
HE, D A -5 BT B A AR A AR A s 7
FEL P2 B B AR A R R R I AR AN )
B B4 R 55 P R (07 IR A5 B A LA R A AL
HOETTRA AR EA 2

(F#%517)



5 35%:

191

i S7 A4 PR S AR G B JE B SRR 51

[15]

R

University of Science and Technology,2007.
ZREIGERHE, IVERE. AL P R AU 2 0
O[] 225 T RE,2003,24(6) : 32—34.
LI Xiao—yan, SUN Zhi—hui. Research on the Film Heat—seal—-
ing Course in Heated—continuously Packing Machine through

Experiments[]J]. Packaging Engineering,2003,24(6) :32—34.

R R D R D R D AR D DV DDV =D DV =D DV =D D =D 2D =D 2D =D 2D =D 2D =D =D

(EEFH4T)

SE Lk

(1]

2]

[3]

[4]

6]

(7]

TANNER R L. Radio Interference from Corona Discharges|R].
Menlo Park : Standard Research Institute, 1963 :33—106.
AT NI AR B e ST R TR,
2011,32(10):73—75.

LI Yu-ming, SUN Yong-wei. Anti-electrostatic Design of
Packing Material[J]. Packaging Engineering, 2011, 32 (10) :
73—75.

B, B, TR, D B B SR ]. f
4T, 2007,28(3):37—38.

XUAN Zhao-long, YI Jian-zheng, YU Xin—long. Study of
Antistatic Envelope Materials[J]. Packaging Engineering.
2007,28(3) :37—38.

TRIEE , 5 KB R 1" il By i R B o Bk
(16045 T2 ,2013,34(13): 117—122.

ZHANG Xiao—yu, YUAN Yu-zhen. Development Progress of
Anti-static Packaging Material for Microelectronic Products|J].
Packaging Engineering,2013,34(13):117—122.

GUNN R. Army-Navy Precipitation Static Project[J]. Proc
IRE, 1946,34(4/5) :247—254.

TERHASEBORG J L, TRINKS H. Electric Charging and Dis—
charging Processes of Moving Projectiles[]]. IEEE Transac—
tions on Aerospace and Electronic Systems, 1980 (2) : 227—
233.

Aok WV FEIRE A5 AT AR I A R TR Y
WILRRFENN. i AR AR, 2011,37(10) : 2612—2616.
ZHENG Hui-zhi, HU Xiao—feng, DU Zhao—heng, et al. The
Primary Research of Precipitation Static on Aerial Vehicle
Surface Material[J]. High Voltage Engineering,2011,37(10) :
2612—2616.

LSRSRSRS

[16] HEETE, #2630, B8 T, % Ea A e KR T
LIRS, A% TR, 2008,29(11) : 75—77.
PAN Dao—jin, MENG Xian—-wen, KOU Jin-bao, et al. Re—
search on Top Carton Bottle Packaging and Its Forming Tech—
nology[J]. Packaging Engineering,2008,29(11) :75—77.

R R R R D D D D D VN VDD DDV VNNV VDD DDV VD,

(8] X, FrHL B SR M. Jb 5T 588 Tl i iR, 1999.
LIU Shang—he. Electrostatic Theory and Protection[M].
Beijing: Weapon Industry Press, 1999.

(9] FNAISF, R G Tl i AL M. BT . A [ A Al S A
1994.

SUN Ke-ping, SONG Guang—cheng. Industry Electro—stasic
[M].Beijing: Chinese Petrifaction Press, 1994.

[10] B . S EORMI. JEat: A5 Toll i ikt , 1983.
YANG You—qi. Safety Technology of Electrostatic[M]. Beijing:
Chemistry Industry Press, 1983.

(11] SO, # i H AR M. JE 5t b s 3] TR b

1993.

BAO Chong—guang. Technology Principle of Electrostatic[M].

Beijing: Beijing Institute of Technology Press, 1993.

PECHACEK R E, GREIG J R, MURPHY D P. Electrostatic

Charging of the CH-53E Helicopter[R]. Washington: Naval

Research Laboratory, 1985.

[13] ANDERSON R V. Electrostatic Theory Applied to Helicopter

Charging[J]. Lightning Technology Round-up, 1983(8) : 60—

69.

JUAN D L C, HERBERT J. Theoretical Analysis of Aircraft

Electrostatic Discharge[R]. U S. ARMY Aviation Materiel

Laboratories Fort Eustis, 1965.

DALZIEL C F, LEE W R. Lethal Electric Currents[J]. IEEE

Spectrum, 1969, 34 :44—150.

[16] & X T T M. dbat: Bl b, 1983.

JIAN Yi-fu. Electrostatic Manual[M]. Beijing: Science Press,
1983.

(17] &Ml Tolk 23 "l Be. i 4 4 FN M. st : 57 3)
HipkE, 1978
Institution of Jilin Chemistry Industry Company. Electrostatic
Safety Manual[M]. Beijing: Labor Press, 1978.

[12]

[14]

[15]



