545 % 5 119 I 7 8 I & Vol. 45 No. 11
2019 4 11 A Industry and Mine Automation Nov. 2019

XEHFS:1671-251X(2019)11-0075-06 DOI:10. 13272/j. issn. 1671-251x. 2019050075

B F BRI B LB EG U5

Wy, AR, ok, RBEK

(P EE K2 A PLES5FEE TRE2=RE, Jbat 100083)

1R 3h b 2

FEE AT B WA L AR A AT A A 4R 22 B T K A 49 AL R TR R M kR T — AP R
T B RAM G F AL RARG AL, R ARBEAR RN 22 58 %5 40 22 46 5 AR B AR A5 A0 2T R S R R E R
MR ERLABG A RBEE S BT E RGO E L ERB AN RLRRAEAERG ., ATk
— T RGZRG M G ERE R T ERTHGHe Aaf2ahE s X A A Ansoft Maxwell 2417
LB LETG A MEGAERATERAHGMORE TR, ERA N MO EAERE AR
AP SATE A TR ML R, ERA MG AR ERATTH AL R, S 2 Ml Ee
Bl se B A 29 mm B TARBRERA A H o ; RARERBBEBIN T EHRTERA G RORE,
Mzt R PLESAR D AGERLABSERAGFAEBRIFLEEHRIR.ERENLEAHAFIIH R
BBLBHRBEEEHAEERAH., FTHEREW.GZRG AT RGN LBIRGAAE T REH LA
M AR L L8R T K IR

KR FRA; M2REN; WG ERAM; REAN,; MO E; RBEES

R 43254 . TD534. 6 SCHR bR GRS A

Research on mine-used wire rope flaw detector based on Hall element

TIAN Jie, HU Yaosong, GUO Hongfei, ZHAO Caiyue
(School of Mechanical Electronic and Information Engineering, China University of
Mining and Technology(Beijing), Beijing 100083, China)

Abstract: In view of problem that current wire rope flaw detector cannot accurately detect whether the
wire rope is damaged or not, a mine-used wire rope flaw detector based on Hall elements was designed
according to magnetic flux leakage detection method. Permanent magnet magnetization wire rope is
adopted. When the wire rope is damaged, there will be magnetic leakage at the damaged part. Hall
element is used to collect magnetic leakage signal at the damaged part of the wire rope, and by analyzing
output voltage waveform of Hall element it is determined whether the wire rope is damaged or not. In
order to further improve detection accuracy of wire rope flaw detector, axial, circumferential and radial
arrangement of the Hall element is optimized: uses Ansoft Maxwell to simulate magnetization condition of
wire rope, the axial arrangement of Hall elements is determined based on simulation results, and the axial
position of the Hall element is selected in center of the flaw detector. In order to eliminate inter-strand
effect of wire rope, the circumferential arrangement of Hall elements is calculated and designed. The inter-
strand effect can be basically eliminated when circumferential distance between two detection points is 29
mm. The radial arrangement of Hall element is studied by changing lifting distance through experiment.

There will be jitter during movement of the wire rope, in order to prevent equipment from being damaged

s HEA:2019-05-27; 18 B HH3:2019-10-18; REHIE : KR .

EE T [HEARBAIESRTH (51774293) s [6 & mi AF & 31 R T H (2016 YFC0600907) 5 il 7 4F 2 F I H

EEE A HE) (1982—) 2o NV RN B0 8 R ZEWFSE 7 0] 2 40 22 48 TE UK I L E-mail : tianj@ cumtb. edu. cn,

SRR HED, WIS, S04, 45 S TR R T 0 T 22 SRR G A €0 . 07 A 34k 2019,45(11) 1 75-80.
TIAN Jie, HU Yaosong, GUO Hongfei,et al. Research on mine-used wire rope flaw detector based on Hall element[]]. Industry and
Mine Automation,2019,45(11) :75-80.



. 76 o 5 B

% 45 %

due to contact between the wire rope and the Hall element, the appropriate lifting distance should be

selected to arrange the Hall element according to jitter of the wire rope. The experimental results show

that the flaw detector can accurately detect whether the wire rope has damaged or not according to the

signal mutation at the wire rope damage.

Key words: mine hoist; wire rope detection; flaw detector; Hall element; magnetic flux leakage

detection; axial arrangement; lifting distance
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Fig. 1 Structure of mine-used wire rope flaw

detector based on Hall element
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Fig. 2 Filter amplification circuit
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Fig. 3 Operation process of mine-used wire rope flaw

detector based on Hall element
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Table 1 Comparison of common excitation methods

R 41 B
57 e SR
2975 [ B L g ¢
A2 I i 235 F4) fij B WMB“J%%TE‘_{EQ
R L
1 i RLHEETRR AL S E0
R4 b
VNS A fiE ok A
SR i PR T _—
IR il R

SR PRAIE il % ) 58 B L i £ TS Ol N48 ) Bk Al Kk
AR

2 ERTHHEAE

Sk T AL T 0 R 0 9 A I 4K 24 208 15F 1) R A Gy AT
THBL . 7E Ansoft Maxwell 45 g T ff LA AL,
WA Fis . SRy 2R (o B AR A 2 2
(RN 22 48 45 40, i v 152 B A0 5 b RE O Tk A
# DT4,

BB RLSERE/ T
. 2.090 1E+000
55 1.828 9E+000

1.567 6E+000
1.306 3E+000
| 1045 1E+000
7.838 0E-001

5.225 3E-001
I 2.612 7E-001
2.290 4E-006

Kl 4 Ansoft Maxwell {)j B4R

Fig.4 Ansoft Maxwell simulation model

4 HORTR B AR 3R T4 Ak 1 1 SRR N 5 BE L PR
W B LG i . B 22 28 NI AR SO R G AL R
JEE 32 T 1 5 L 2T A R BN R R E) 1 T LA
e ARG A b 07 B I SR R R A B A AR

R T b A I U W ) R DN R R R T
Yy i im W) BB R AT R . G0l 4 BT R AN 22 4 TE R
WA e L B R BB 43 1 A AR B B v b Ak ) T G R
JEALIR BN B R . Rt 8 R T A 1 il 1) 7 R 9 AT
B AR o

3 BERTHMARRE

R TR YA RS I L Y 22 28 40 05 L 7 X 22
U EAT AT RN L AN REA R IR B AL . HE

BN AR IR BRI T R A PR A L IR L R 2 A
BEIROUPE XS A 22 8 BEAT R . O T OB A i B O
He B2 IR T A BBl — Bl ) 409 22 2 gk A5 R DL AT 5
Fis .

IR U

// \

LR H

N=~
K5 gERILIR Y S B

Fig.5 Single row arrangement of Hall elements
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Table 2 Relationship between lifting distance and

magnetic leakage intensity
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Fig. 8 Hall element output voltage waves when

wire rope is not damaged
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