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Abstract

Abrasive particle size of most mechanical systems (aeroengine) failure issue is between 20 mi-
crons to 200 microns. The study of the charge characteristics of particles in this area has special
significance to the technology of abrasive electrostatic monitoring. This paper adopts direct mea-
surement method to obtain the generated static electricity after different friction time of micron
particles. The materials used in the experiment are powder of aluminum. The average particle size
is 50 um, 200 um and 3 mm. The results show that there is a linear relationship between the
charge of aluminum particles and the time of the vibratory load. The greater the diameter of the
particle, the more the charge.

Keywords

Particle, Electrostatic, Friction Time, Charge

e % shill BRI e 1 T 5T

B, X%H, PLA, BEL REH

M ENZ RS, L7 Ma
Email: 984633496@qq.com

WekE H . 20174E11H20H ; A H: 20174E12H1H; KA HM: 2017412 H8H

HE

REFNRRE (W2 KB R B R T 2 7E20 um~200 pmZ (8], 7EX— R~ Vol N E0ht
FRIeT B M B R F S R B RPBR B L« ASCRA BN E K 75 3RBHBORE BRI [F) BEEE B 5]
JEFEAERERE, LR BB MR EREMN R, FHRAANS0 um. 200 pm. 3 mm. HRERRK

NEF| M Wik, X128, WISCK, WGk, BE. SRR AR ERT D). EBRTE SURERE, 2017, 5(4):
182-188. DOI: 10.12677/jast.2017.54020


http://www.hanspub.org/journal/jast
https://doi.org/10.12677/jast.2017.54020
https://doi.org/10.12677/jast.2017.54020
http://www.hanspub.org

Wit 2

B: SERORLEAT B SRS A (R FE— e B 1) 9 B W AP AE Stk R, 7EAH R B BRER AR B 18D T~ J0RL
KIERBK, #HERE.

XK ia
WKL, BEeE, EEEEATIE), BT

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

s R BN WAL E, RAERR. mEN RS R TR R TARRE AU #i=
RN B FEEERD, BRI R IR TAEMEORSS, B BN, W SBEMAAE K. 7
AR 5 R IR, IR G R S S AR ) 37.5% K BUR S HLAR H SE 4 60% PA_E R
DAL RE R B LA AR 5 2 P (0 B SR A s [ 1] o BRI AE R AR AN R rp ™ A B, e T BRI L BRI AT
—RE R L, E I R (A LA S T DAL BE BRSO . Chen S X i A St AU AR 40 B R FL UM
EARFETT THETC, BEFCRART F3 8 W2 R SRS M I T BORAT B 2 0 BE A AR X [2]. HOGUE
SR FHRORL (22 K G AEANBR AT SRR SRAE T R 5 WUAS AN TR o2 14T A BE 2 o omin i L 7 2E 3]
RIS, ROREAL R B RS 88 20 i LB P2 AR AT RO o A S 2 BT ST AN [A) RS R ARk RV A R 0L A 1 HE
O, PRZRAN R EEAGEART FL IS [ JURL A R 8 ) R M A

2. XX
2.1. EWFE

N T BT KB R AR, AR AR ROR ZUBURL ™ A A L HEAT I TE, W L AR TR A R
TAANLTHHG R IRBIr L AT, RORGOBRIARR ACIR, R AR S 4 H 5 2N AT 4 i
S8 I B 5 1 R ] SO R O AOK ZORORE TSCAE SR DY R L AR v, DU IR ZAR AR [ 5 AE IR B Fa ML, kBN
— BRI 18] Ja 4 g SR B N IR SR AR o VAR SR AR E R AT, BURLAR B FE p AR T RS Ao ™ A i
Pty i o BT LAMGER LTINS, DI B o AN [R] RO 0K 45 v ) PR Aoy R AT U
3 AR ORI E e ik iR B0 N [ R AT T RORYL A7 L 52 R4 . IR I TR ] ) S i A

22. SEHIPR

S5 106 3 A RURL A OK 0B ACIRBIURL, B8] 6 JE 3286 s UL IR BRSO, 48— R AR L A O 2R P2
FOURL I R (RS 2 0.1 mg)e SESGHT, FHLFFERREL 10 g MORL A T TN B A b5 10 2R DY 98 £ M A o (BN A
110 mg), JFHCR 24 h, DLORIERIAR L ETY N 0 [4].

DR RE PR ST RS, B CBCH U BURL(10 mo) TR AE IR FIL L 9R2h 60 s, SR Jmd i A
TIURLE £8 2020y 26 ] TR b AT DU, ZE B ATIC SR RGUR ZE IR ME, JF HAE N & F # s AT IS T b 9.
HE LA EERAE, LR 5 1IR3 60 s AOMDRL A H R (RRCSEIR ORI CUC 24 h), FE20 5000 & 5 4R
31 120s. 180s. 240 s HIRURL 7T A

DOI: 10.12677/jast.2017.54020 183 FE] B i 2 g R AL


https://doi.org/10.12677/jast.2017.54020
http://creativecommons.org/licenses/by/4.0/

Wit 2

2.3. KWRESUE

Xof TR L, AT LUK AN A o 7 3[5], tBAT DUR PR3 B 2, AR S 2 P 48 e i SR AR 21
fof LRI RE B 14 1 o .

SR A PR 2 AL R IR 65178 AUE LT e B RINE R AR, BWIRNERE A AME AL,
FESIN TR, A AME 2 8] B P eI i 4 AR g I, JEm It AW B e, SeRIREERf
5515 N TR ANBE R ) BNC $23k b, SEBU Ay A B0k O (1 2. &1 3. % 1),

FIRZ I
. EhEs

7 wen
|

ﬂ%ﬁ] iR
AL

Figure 1. Vibration charging experimen-
tal device
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Figure 2. Electrometer
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Figure 3. Faraday cylinder structure dia-
gram
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Figure 4. Aluminum particles with a diameter of 50 um
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Figure 5. Aluminum particles with a diameter of 200 pm
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Figure 6. Aluminum particles with a diameter of 3 mm
6. E12 3 mm B4R Bkl
M 4~6 FRT DA, BBURL ) S IR A A HL N [B] 42— S I R)YE B N ARG R BRSRE
W5 BE IR SN (R A3 0, ER UKL A7 L BEEOK, S8R B — @ RE R e, UL A BB A TN R 3
Forbr 3 mm BOERRORLE BEFE RS 180 s I Hifr EIA R oK (MIAT), BEFEIRZN 240 s I RIATE RN, 4] 4

DOI: 10.12677/jast.2017.54020 186 B Rt N


https://doi.org/10.12677/jast.2017.54020

Wit 2

0.6 - T - . - T T T
—&— 50um

05- —e— 200um
—a— 3000um| |

P
Figure 7. Charging behavior of aluminum particles of different sizes (180 s)
7. FRIRT$BERIA TR 1B 5T (180 s)

FBE R AIR BN 1] 4 120 s 05 R0 ) FEL B2 S, T E A TP Ok 96 )RR T8 P AN 58 4 Pl

UKL BE B AR B B P T BB e, FERTEEARH /DN, (Rl RS AR AR ] 0 B 4IR30 I 1] S F) i P BB AL
PEECE SR, JCHT . A 7 ARG R R A B IR NI (5] T (180 s), FRAURE 1 i o555 UKL
BERAELYER R, BRI EARBOR, fHEERE.

AL BT 2 Ak SR W s i 77 2, IRl PR ATL T LIRS Y 16 2 ) R F) 47 50 B 445 T 1) A IR 235 BE 45400
R, AR AR B ORI o AN A2 2 AR A 2SR B L I BOR 2 52 T AR A B (IR P T P58 S5 DR 3 i
2k — P e ST IS K. BRI, AR SCEARYIP A I 7 BBURL IO A7 FERLER (R i A AR S SR 4L
AP RBEARN RS

FEARTAR ALY b, KRB GREEAE ULUT LA T BEAT 52 e X AR R RST ORURL, gk, 4%
58 <R S AR | M R S AR < R PR A FEARF I EAT B9F T 5 WF TTRIURE 1) i P B2 5 PR R IR sl P T -2 T PR A 5
FESEIRRERL 1R AN L A BRASEAY ,  D A SLIR JH 2R G B P i P MEE D SR (25 B

E&WE

XK H R B2 FE 4 (51465047) ;i &5 B 2 % 4 (2014ZD56009) ; VT 78 44 W 78 2E G & T 4
(YC2015-S327).

SE3#k (References)
[ C¥RfE. Mz RENMLE MR M. dERT: Zni= B i, 2014.
[2] Mr&EHE 2R, AEE, & Bl RGN EALERF AR T[I]. A7 244k, 2012, 33(3): 446-452.

[3] Yao, J., Huang, Y. and Wu, J.J. (2016) Investigation of Granule Sliding Velocity and Granule Shape Effect on Elec-
trostatics. Journal of Central South University, 47, 1799-1804.

[4] Yao, J. and Wang, C.H. (2006) Granular Size and Shape Effect on Electrostatics in Pneumatic Conveying Systems.

DOI: 10.12677/jast.2017.54020 187 B Rt N


https://doi.org/10.12677/jast.2017.54020

Wit 2

Chemical Engineering Science, 61, 3858-3874. https://doi.org/10.1016/j.ces.2006.01.015
[6] kU, skiEdt, X0 ORI LA Ay s S I 7T 0], REER 224, 2002, 35(6): 697, 696-698.

[6] Rossner, M. and Singer, H. (1989) Measurement of Micrometer Particles by Means of Induced Charges. IEEE Industry
Applications Society Annual Meeting, 2, 2233-2238. https://doi.org/10.1109/1AS.1989.96950

L
Hans iXlth
RIS R BB R A 2K
1. FTIFHIM T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD

RRLFIRAELLSE: [ISSN], AT ISSN: 2330-474X, HIn[#if)

2. FTFFENM T T http://enki.net/
LEf R BRSCRR A E” HEN, BN SCEARE, B A

WhaiE A http://www.hanspub.org/Submission.aspx
HATIMEAE: jast@hanspub.org

DOI: 10.12677/jast.2017.54020 188 B Rt N


https://doi.org/10.12677/jast.2017.54020
https://doi.org/10.1016/j.ces.2006.01.015
https://doi.org/10.1109/IAS.1989.96950
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:jast@hanspub.org

	Aeroengine Grits Charged Characteristics Research
	Abstract
	Keywords
	航空发动机磨粒荷电特性研究
	摘  要
	关键词
	1. 引言
	2. 实验
	2.1. 实验方法
	2.2. 实验步骤
	2.3. 实验装置与仪器

	3. 实验结果分析
	3.1. 颗粒荷电量与颗粒直径关系
	3.2. 实验数据分析

	基金项目
	参考文献 (References)

