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<) REFHEERTCRDLLONEIRKTH B,
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KT « @4 » 8K  JEBAYHTIEC X 2TEIR BB 0I5 S HE

LROBBEH DL &L THHBEH N BRORNIER AL CEREBOBERT AT »
FATIEMBERSERE OB LB 63.2% KM T 2 F CORM te = Th & 5 2
THC—FE50E 2R D & QD) REFELE n=235.0039 282 bhi, &
Nh n=a+y TELEBIEKRD L 5B, n=235+0.0039, Fhbb a=35
7 =0.0039 &7cn, ohmnt, £ (RO 63.2% CHYT AR —S50 B n =
3% L 36 DECHBZ LD, TRT, ThALEPRLEL—E50B n=a=
32 ~ 38 WkRIT AL THFER (10) NI W RDLONFELETHD, ST (13),
A9 & (15 K BLEEREORAE > A A 7o bR, Fho 21 & (22) AnbEA

w1k (10 K& d e LcHE/R

n =a ‘1 t, = 2, } Ta = ta — lg-1 g Ta=Ta—Tat1
22| a8 Gm | 0.8488 (me) | 8.54 (us)
53 | 40.338 (ms) | 0.8407 (ms) I 8.13 (us)
34 41171 (ms) 0.8330 (ms) | 774 (ps)
35 41.997 (ms) 0.8256 (ms) 7.39 (us)
36 42.815 (ms) 0.8185 (ms) 7.06 (p»)
37 43.627 (ms) ‘ 0.8118 (ms) 6.75 (us)
38 44.432  (ms) | 0.8053 (ms) 6.46 (us)

5N AN DE tg 4RLTHD, (6) KOOI X EMBEELZEELIEL D n=
a =35 K\ Tk (12) KX rs (==41.997ms) < te (= 42.0ms) < t35 ( = 42.815 ms)

LRSI T %, BEID n=a=3 =Tk (16) X 75 ( = 0.8256ms) > 74
(= 0.8185ms) > 15 (= 0.8118 ms) LWL T 5, FEH (¢) D7+ 7y =17g =
0.8221ms 1= BIEEL THFBMD [Taeidewss (=0.8185 ms) < 7g (= 0.8221 ms) H3R7
THPLEIELLL LM HLHC n=[a+ 1] guss DEFERCED LA (Aby 7R
WA BREET B ERbIE, COBEOREBLERLIEE DBE e ety Jamss
A7) K& D Uarrdamss —tes = 0.815ms L7125,

DECEBEFROEFRE L A ANNOEEL N T D, BHOBE—~S50%58
7% +A0 (deg) 13 £1.1xX107% (deg) N Bihfe, (19) K& h oD %45 3 A HM
LI < AT Ay 12 N=3,500 r-p-m 123\~ T +£0.523us 232 BRin, T 70k
H 248rg=1.06ps LisD, BMEIER A by 2%+ 2T (23) XS L
LR BV, T (Talamss (=7.3928) < (Tardamss (=7.06us) > 2 A7y ( =
1.05us) E70%, Ng = 2433.15 r-p-m B AL SBECHY T 2 HFHE <L A
+ Az WL 0.783us LicBh, ZHMBA Ly PR AREOBREFCHEY 52 5D T (24)
AL LT E e b iav, Thdb b (Taleess (=7.39u5) > (T401)amss (=7.06us)
>92Arge (=1.5us)

B2 RIIMPER EEREE 600 » pom B K EHEIEEE 3,500 r-pom 1543
INERERY COBBAHACTH Y VACERIBLERERELTRT, FEHREE 1 =
42.815 ms L 70 B,
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W REEE (T3 FI0EE 1S FIIM3E 1A

g2k £ B o& R

W wWE | R B E W m R f T S S
] b WO (repem) HOBE (repem) | (%7 v #4587 (ms)
1 600 1 3500 { 41.288
2 600 3500 1 41.923
3 600 3500 i 10.954
4| 600 | 3500 | 41.116

DE, MHMEREREE N, = 207 (rad/s) (= 600 r-p-m), & EH B K #E
KnE=376.8 (rad/s) (=3,600 r-p-m), N,o=314.16(rad/s), m =30, T, =0.042(sec)
TESDOE n=1,2,3, A (10) RKERALZREFRTOEOHE t.(n =1,2,
o) HEFEHABCRDLLONELRTH B, (1D KL D n x KDDL n=

401 fes= Tn=42 MS
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35.776 = 35 + 0.776% % bitz, Tiebb a=35, 2= 0.776 TH5B, T hmnbATF
vy AT te DEZITIL—EDDEH n =35 & 36 OICHB 2 Edvbnb, &
SEIEIEBLFBRCLT, —S50MK n=a=232~38 BT t, =1, &
SARMN 1o BIOHE S AL ANOE ¢ 7T, FAFELD (12) Xk Lo (16) Kb
BT AT ENbh B, [Teeilamss (=0.8031ms) < 714 (=0.8221ms) MR ST T BB
8B LbMIB LS n = (at+ 1]uss DEFCIED L A(A by T30 AT
L5 R0 D, ZOBEDEE Uy Jomss 1 (A7) RI Y (uridomss — fee = 0.179
ms E1chH, N = 3,600r-p-m T8\T + Ary = 0.51us 32 Bf, 240rg =1.02us
LD (23) RUEBRET B, Ne=2,4967p-m 1238\ T +Arge = 0.74us 232 B AT,
2AQrg=1.48us Ligh (24) REHRET 5,

162



RIS = BH « SR BEAOTES X 5 ER BB OIGAHEMIEE

3k 0 Xxd L L-HEER

22 | 3923 (mo | 0881 (mo) | 8.47 (us)
33 { 39.748  (ms) { 0.8251 (ms) [ 8.06 (us)
3 | 06 (e | 08174 (m) { 7.68 (us)
% | 41376 (ms) | 0.8031 (ms) ] 7.33 (us)
% | 42079 Gno) | 0.8031 (me) | 7.00 (s
7| 42.975  (ms) ! 0.7964 (ms) ‘ 6.60 (us)
| 43.765 (ms) 1 0.7900 (ms) 6.41 (us)

5 4 FXW T EIEEEE 6007 p-m ps B IR ER EIEEE & 3,600 p-m 253 5 I0%
ErfEla = OBEEARCTH Y v FIIER I ERER YR, FEE t6 = 42.179ms
ETe B,

ek K B O R

WoE|] wmEwEE | REEEBE | 5 & M
Jal bAs HWORE (repem) HWOEE (repam) (v v 2§87 (ms)
L 600 3600 42.847-
2 ] 600 3600 42.483
3 ‘ 600 3600° 42.300
4 5 600 3600 42.312
5 1 600 3600 42.897
6 ! 600 3600 42.221
6 E

IHETHRERNCY 77y Y2ACTHEEOEREREELLOAT v 7 ATNTHT 5
FEREAGEL S IR A JIE 9 5 [ 5 50T o\ Tkt [EEEFIHR & IR ET IR &t T
BEBIMIC X 0 EX 0. Lum (MBIL D AT OFRIC=y v 7% iTic- TEIELR
DFEOE L DA S B ENTER, TOD, MEBELNILBVHEEYS 5L
MTEI, ZOL5 REEMEOHEREC I, BRELREbLN/NEOMR L2
fEaffe T D Ee— 4 v PSS TE S, COFECEBRNE R ILEDE T
1L TO B S OIREHMOMEL A TH D, BEEIMFIEL T B L&, EERFIR
FEPNBOEMCRELCRE, ATy 7ATPBREFCHIMN S @B A % — b s
AFEAET D L5 L CTRITE, FREOR L REL o ) ERELEE LD, BROICE
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Measurement of Response Time of DC
Motor by Photoelectric Method

Takao OUCHI, Mitsunori FUKUJU and
Haruo SUZUKI

Department of Electrical Engineering, Faculty of Engineering

If the first-order system approximation is made in the transfer function of
DC motor, the response time of DC motor is obtained from the time constant
of this function. Since the engineering of the dividing into equal parts with a
high~degree of accuracy has developed, the photoelectric pickups which generate
6000 pulses for one revolution have been on the market. It is also possible to
make the repeated frequency high at very low rotating speed.

The square wave with repeated frequency which is in proportion to rotating
speed is generated by using those photoelectric pickups. This paper describes on
circuit forms of measuring the response time of DC motor by means of detecting
the difference between reference pulse width and this square wave pulse width
in case that the rotating speed increases. This method has a merit that it can
measure with no contact to DC motor, and it is possible to make the sensitivity
of measurement high at very low rotating speed if the number of dividing into

equal parts increases.



