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‘Stop Position Control of the Wagon Driven by Induction Motor

—Load Detection during the Braking—
Shundoé Suvama, Takayoshi ApacHi and Kenji KaMiva

Abstract

It is the purpose that a wagon driven by a squirrel-cage induction motor is.controlled to stop
at the given position on a rail. The wagon is driven on the rail and arrives at the brake-start
point. From this point, the motor should be braked corresponding to the load of the wagon.
Therefore, the distance from brake-start point to the stop position must be constant.

The brake of the 3 phase squirrel-cage induction motor is various method ; dynamic braking,
regenerative braking, plugging and single-phase braking etc. . DC exciting method, so called dynamic
braking, was used for this experiment.

The peculiarity of this experiment is that the load was detected during the braking and braking
current was decided. The méthod of this detection is as follows. At the first step, dynamic braking
of which braking current is small was given on the motor from the brake-start point, In response
to the ratio of speed down, the pulses were gained by phototransister which respond to light
through the hole of disk installed on motor. The distance of pulse was converted into position
stepping in the second dynamic braking of which braking current is large. This way was termed

. the second-step dynamic braking.
By such a way, as the value of load increased, the braking quantity increased. Hence the

difference of the given position and the stop position was small value in spite of the load variation.
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Fig. 1 Equivalent circuit for an induction motor

=Z/H»cH IM O—Fd 1z b O EMEE% Fig.
10 X5 CEDLT. HF0), —HCEEETEIh
1L EMEBEFE 2E0NY 5 & fEFABRSIC X5 A 2
METE, GE A7 TRERRTEDLIN S,

5 2x. 2r0
N 9.8(41(7)rf/p) ' (Zrifg,fl‘iﬁ;"vz"”@ - em)
n
C T, PR, fXEER L vk EET
72 BRI ndTxd g 2 BEEEOERE n O n/ns
TH 5. fboEEE Fig. 11TRT.
MR LD, BERIYAZRAELS Vi dT/dv=0 »
pRDLN
v=ro/(xm+Xx2)
THEHEN 5.

T

@

3. B 1 ® =&

BRD BBV i b TEEIEME 2 —EICT 512
DT, D¥FOFIET—WHBH KB 21725 (C
NeEBEE ST EITT S, )

(1) Fig.2m X5, ZE» CH IM THEHT 55

EICEERERL CL -2 F2ELE, HOHU

Vol.24 No.3 (1974)

HER -5 ER

DEE > MBS0 %, ZRE TOZEER
o BB 2D HET.

(@) HIESESRTIdFig. 307 v v 7O EKZEIE
XwAB.

(6) —EEENcNT, 9B e U TFig. 3

Wagon

L cal iy 1o |
€ Braking  vegion >

[ i oad | '

Q. [[<'—>

Brake —start [:’ Stop
! 1
le o
! L= 1
{const.)

Fig. 2 Braking of the wagon driven by IM.
Where I and I2 are braking current (Iy<<I2)
and L’ is second step braking start point.
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Fig. 3 (A is block diagram of dynamic braking
(B) is voltage waves at each block of feed

back circuit for load detection
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