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Development of two type defect sensors

for escalator handrail wire
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There are wires in an escalator handrail in order to guard the handrail tube from excess
tension. If wires are damaged, the handrail and motor of an escalator may be damaged.
We have developed two types of defect sensors for the wires in an escalator handrail. In
this paper, these performance of these sensors is compared as follows: (1) One sensor is a
magnetic defect sensor. The output voltage of the sensor is 180 mV, and signal to noise
ratio is 13 dB using two detecting heads. (2) The other sensor is an X-ray defect sensor.
The X-ray defect sensor can display a transparent image of defects and the condition of
the wires. And we propose a flow chart for inspection procedure using these defect sensors.
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Fig. 1  Structure of escalator.
Rubber
Wire Canvas
Fig. 2 Cross section of handrail.
Table 1  Specification of handrail wire.
Items Values
Pattern | Paralleled 18 strand wires
1.22 mm
Strand | £00.175 mm (piano wire)
SWRST2A of JISG3502
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Overview of magnetic defect sensor in-

Table 2  Specification of magnetic defect sen-
sor.
Ttems Material, Values

Overall size | 120 x 40 x 37 mm?3

Weight 1.22 kg

Yoke, Core | SS400 (Bp= 1.63 T

Hp,=5.0kA/m)

Magnet SmCo(H.= 724 kA/m )

Coil Cu, 7300 turns (two coils)
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Fig. 6 Composition of X-ray defect sensor.
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(X-ray device)
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Upper cover

(a) Setting

(b) Handrail mounting

Fig. 7 Usage of X-ray defect sensor.
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Signal from defect
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Fig. 8 Overview of X-ray defect sensor. 8 0 2 4 6 8 10
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(a) Output voltage of magnetic defect sensor

Defect part

(a) Normal wire (b) Dameged wire

Fig. 9 Radiographic image by X-ray defect

(b) Radiographic image

Sensor.
Table 3  Specification of X-ray defect sensor. Fig. 10 Comparison of defect signals dashing
Ttems Values out of a wire.
Size of main body | 280 x 145 x 300 mm
B\,
Weight 9 ke Fig. 11 (2% 1 o/ SRS OMIBE SR L7, B
Power supply AC 100 V 50/60 Hz SAIGEBEOHNELIE 100 mV O/ OV AR L
Maximum voltage | 30 kV e olz. X MOEREER TIIHEVRLEET, W

BUCHE > TRV EATERTE S, LAt T,
¥ ¥ YNAEOADIEICH S EHWITE S,

Maximum current 20 pA

0 — —
mage area © 50 mm Fig 12 VMO & B BHSHOREIES £ 7L
Controller size 120 x 210 x 150 mm 7. BERIHEEBEOHIETEIL 36 mV DK
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Signal from defect
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(a) Output voltage of magnetic defect sensor

(b) Radiographic image
Fig. 11
in canvas.

Comparison of defect signals damaging

BT A7, PEORELITET 5 Z LRETH
B, N FL—VIREROIRBER TR S 5 T L1, />
N L— VAL B 2 B A TS 5720l BEE TH .

FHOPIGBEHIC BT, BMERAEERE, X
BATMREB N Y FL— VORFEEFETE 5.

Ny FL—VOBBISMEMNTHY , HiFHEIC
FEIHEOEEEASKO SN, R RS L
HEE BRI ATTREE 72 5.

4.3 NY FL—OsRFIE

MGG EE & X MBI E LG L, N R
L — VAR EMEAT ) 720D 7T O —F v — b &
BRETSH. BESREEEORBIEOR RS, X
HAPAEREEOMEREREEN ZIEH L, N ML=
DEM7aO—F v — b efER L7

Fig.13 12y FL— VRO 70 —F v — F &R
L7z, BCREEGUREEE I L VIREE S 2R L,
EEEE~—F 2735, ZORRBTIIEEIR
BEOYHIMIIEEETH 5. RIZ, ¥—F L THGOIE
X BEEBRECESL, HGINEEZZMT 4. N F
L— VRERDBERRIZ L D), T A VIFREDMERR SN
BiE, Ny FL—Valss, s s. Filos
FMEC XY, BRFEREEOBENRILTREE 2D,

228

o
-

2 4 6 8 10
Time, t [s]
(a) Output voltage of magnetic defect sensor
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(b) Radiographic image
Fig. 12
of wires.

Comparison of defect signals from kink
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a defect signal by the magnetic defect sensor
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