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Transient Characteristics of Separately Excited d-c Motor
Driven by Thyristor d-¢ Chopper
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Abstract

The transient characteristics of separately excited d-c motor driven by thyristor d-c chopper is
studied in this paper. The armature controlled system is applied. As a result of theoretrical analysis
the following conculsions were drawn:

(1D For the transient analysis, it is recognized that the state transition analysis is a more general
method and powerful tool than the state equation method or signal flow graph method, although it
includes iterative matrix calculations. And the system is dealt with a finite width sampled-data
system in the state transition analysis.

(2) The transient characteristics of the motor angular velocity and its torque to the sampling
duration variation are compared with those due to the amplitude variation of d-c¢ chopper voltage as
follows. The attenuation rate of the transient characteristics is equal in both cases, but the initial
value of the transient characteristics in former case is greater than in latter case.

(3) The roots of characteristics equation of the system lie inside the unit circle of the Z-plane.
Therefor the system is stable. Further it is found that as the sampling duration is decreased the

relative stability is lessened.
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L 1.43X107* .
, 1 ‘
V(D =0:(r—)@(x) V()= 205X107° ;
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0
1
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/ 1
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2o Wow
1
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—2403.03x107°
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Az gy e | AAAEE

(sed) | m®) | wmg;d/sec) | ! - )
0.01 | L7IX10°°|  0.4275  wn(D=A-x:(O
0.02 205X 107 51.25 LK -
0.03 | 147.26X10°° 36.81 =0. 25X 10°
0.04 | 103.85x107* 25.96 T=0. 02(sec)
0.05 | 74.93%10°° 18.73 7==0. 01(sec)
0.06 | 51.85%10° 12.96

0.07 | 38.26X10° 9.5

0.08 | 27.00X10°° | 6.75

0.09 | 20.75%10° 5.19 ‘

0.10 | 14.66x10°° 3.66

0.11 | 12.05%107 3.01

0.12 | 852x10° 2.13 |

0.13 | 7.71x10°° 1.93

0.14  5.56%10° 1.39

0.15 | 5.63<10" 141

0.16 | 13.46X10°° 3.36

0.17 | 10.25X10° 2.56 ‘

0.18 | 7.25%x107 181

0.19 | 6.82x10™ 1.70

0.20 | 4.79%10" 1.09
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sampling 57] T=0.02 (sec)E U AsA 1
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1 S84 29 SR Wiz a3sid uxh
4 7o e g 0()E QOANA Tgr}
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1 0 0
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b) r=0.01(sec)?l 7
1 0 0
Oo()=| 1.71X10°  0.71  1.43x10"*
\1.43X10" —2.47x10 —5%10°°
c) v=0.015Csec)ql 7%
1 0 0 3
0.()=| 2.68X10"°  0.541  1.09X10™*

U1.09X107* —1.88X10 —3.82X107° !

()7t AR A S AF )7 A A A

ol o2 e EA4NAL det{ [-Z8(DI=0S T84
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a)7 £ 43 9A 4 (r=0. 005sec)

 Z2-0.845 _  1.7x107*
V4 A
det =
. .29.38  Z+5.95%107°
vz Z
b) 399 EAuA 4 (=0.01 sec)
2=0.71 _ 1.43X10™* °
z VA
det =0
24.7 Z+5Xx1072
VA z
¢) 749 EA3WA4 (z=0.015 sec)
/ Z—0.541 _ 1.09%107*
z VA
det =0
18.8 Z+3.82x10"¢
\ A z
s} HAUdAAAA B TE e
)29 A% Z=—0.05 Z=0.889
b)) A% Z=0 Z=0. 705
e 73—?— Z=0 Z=0. 537
o] & WA el Z& ZHHe] FAshd a2y 10

s} 7,=}D]-. 28] 10404 samplmg duration z & HA &
FE HiEfe] d3AANA P2l ANAGA=E
} AsEE & + 9
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Fig. 10. Characteristic roots location of the example
in the Z-plane.
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