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A Study on the Minimum Volume Design of a Large DC Motor
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Abstract-As the capacity of DC motor is increased, we should recheck several encountered problems
like volume increase, Particularly, when a large DC motor should be installed within the limited
space, it is necessary to minimize the volume of motor for the effective utilization of the limited
space. This paper describes the procedure and the method of finding optimum design of a large
DC motor. The result of the optimization will decide the basic dimensions of a large DC motor,
The flexible tolerance method and polyhedron searching method are used in this optimization. This
result of simulation of the existing large DC motors is compared with the data of the existing large
DC motors to confirm the validity of this optimum design.
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22 1. ABLEo A= 4

=

1) #7133 #lu g

y=-—05197. 93197451 +1. 0498953087 1x log x—8. 94
380713497 x 107°.x* (log x) *+4. 13271030412 X 10 * x
x* (log x) *—1. 0902834251 X 10 ** xx*X (log x) *+1.49
194757154 X 107 ® x x* (log x) *—4. 43465570313 x 10~ *
X x*- (log x) ¢--1. 21094792169 < 10" ®* x x" (log x) "+
2. 78238434886 x 107 % x x® (log x) *+2. 58163867718 %
107* X x* (log x) *—2. 26212427403 > 107 x x" (log x)
°—2. 1744004791510 ** x x" (log x) " —3. 36229747
67110 ** xx" (log x) *+9. 64118572773 X 10 ** x x*
(log x) *-+1. 37283548647 X 10" xx™ (log x) "* —1. 64
3577747 <10 % x" (log x) *—5. 47341370435 x 10 ™*
X x' (log x) **4-7. 01301318928 x 10" * X x' " (log x) *" +
2.33086199672 < 10" ** X x'*(log x) '* — 2. 05526481405
X107%xx" (logx)*

W oxk AEUE, & B4R A

2) @7 AnsE

y=13269. 5566651 —2. 30912727051 (log x) +0. 00
01747997907636x* (log x) *

358

—7. 55313095791 x 10 ° x x*
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(log x) *4-2. 05326398294 X 10" ¥ X x*(log x) *— 3. 6425
007604 X 10" "* X x* (log x) *+4. 21880896348 X 10" * x
x*(log x) *--3, 07784488016 X 10 2*xx" (log x) " + 1. 28
399227767 X 107 % x x*(log x) ®—2. 33335951609 x 10 *
xXx*(logx)*?

EL X= z],_/r_ul <, V: E}_C‘L] 7]1 E’ﬂd—%—

3) Fohash A4 WA A Hp Y

RN

y=14089. 5333 —15. 4195x log x—0. 6042x? (log x) ?
+0.0017% (log x)

th xv Fibg, yE

>

13

i3+

Wl ok

o2

2k
b

7

o)A 44 AHEE A2

BE 3. MAIE g df 719 FMHZt
AR HA L 22 wdxay
A7) Fx Al 2340
AN 24 AFYE [ 4 93(A/mm?)
4712 %4468
A2 £FZ 635 (mm)

A712F %ol ;44,4 (nm)
A7) #bs) 28 x10° \gauss)
AR E 39,27 (em)
AZ= %ol 159, 49 (em)
AAS W4 729

A2 A AR 1 1929(A /am?)
2AHA dFUE 3 23(A /mm?)

A

A
RadA w704 (mm?)
A ]

(o R LS 4 = .
RAEA £22 21 5(mm)
BAEA HR%0) 49 (nm)

=d4 3
BT E 3 49(A/mm?)
W= gkl 308 (mm?)
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F£ 2. HHE FENFH(D)

NMIR OF INDEPENDENT VARTABLES &
NMBER OF EQALTTY OONSTRAINTS 0
MMIER (F INBJALLTY CONSTRAINTS 16

SIZE OF INITIAL POLYHEDRON 0.12000E43
THE DESIRED OONVERGENCE IS 0. 10000E-01

THE COMPUTATION TIME IS SEQONDS 0.,00000€+00

THE STARTING VECTOR SELECTED BY USER IS
0.200000E403  0.800000E402  0.840000E400  0.3650006402 0. 1480006402

THE INITIAL TOLERANCE CRITERION IS 0.24000E403
THE SUM OF VIOLATED OONSTRAINTS IS 0.37320E+02

STAGE CALCULATION NMER= 1 THE TOLERANCE (RITERION= 24000006403
OBJECTIVE RUNCTICN VALUE=  ,§958837E+0T

THe INDEPBNDENT VECTRS ARE
+2800000E+03 +B000000E+02 B400000E+00  3650000£402 14800006402

THE INEQLALITY QONSTRAINT ARE
. 1400000E+03 . 27900006403 5900000E+02 BA00000E+00 +0000000E+00
31892636400 JBI0TBEH0 -, 3732001E402 Z333200E403 1T06T20E+00

2605322402 590770002 .1200000£403 2063200E+06
RO

STAGE CALCULATION NMIER- % THE TOLERANCE (RITERION= . 2190530E400
OBJECTIVE FUNCTION VALUE=  ,1862184E+08

THE INDEPENDENT VECTORS ARE
2680265E+03 JSM94E02 JT106T0E+00 30497926402 J4GBA3TER

THE INEQUALTTY CONSTRAINT ARE
1035506403 J2BT0256E403 JSUB4IEHR +1106730E400 B1987926402
STS2204EH0 -, 17522840400 120697402 96410%8E+02 558134901

QATOAZE402 ST24194E402 31OT44EH03 1314152407
OO e

ChY MRHE7I9) Ha HE A B AT

4149900400

- 11563496400
51718866400
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S22 s SHU™(I,

STAGE CALCULATICN NMBER- 192 THE TOLERANCE CRITERION= 4551080801
OBJECTIVE FUNCTION VALUE=  ,6381030E407

THE INDEPENDENT VECTORS ARE
JL1TEAT9EH03 JOTT24%6402 ST8110EH00 M1 3ABEHD? ISTTTI0E402

THE INEQUALTTY QONSTRAINT ARE
1282275403 2166879403 9712490402 ST51811E00 JTHE3EH1 7703566400
JAAUSHEHN AAUS806E-01 25021366401 JATHET -, 1498096601 S3137TEH00

2481546402 82122402 18231218403  3573268E405
o

STAGE CALOULATION NMBER= 288 THE TOLERANCE CRITERION= 2368340601
CBJECTIVE RINCTION VALLE= 61445726407
THE INDEPENDENT VECTCRS ARE
1805855403 59752856402 58335356400 4303053402 14800708402

THE INEQUALTTY QONSTRAINT ARE

JAUTIE3 J21T0585E403 .6875285E402 B3390 65385326401 1028580603

JEATBE0 - 2247632601 2038574601 JOGE03 - 731265E-02 S2415096400

J654BA0EH02 6724186402 814156403 H1T2900E405
Pk

STAGE CALCULATION NMBER= 368 THE TOLERANCE CRITERION= 9129440602
OBJECTIVE FUNCTION VALUE: 55201486407

THE INDEPENDENT VECTORS ARE
. 2186830E403 ST T31T00E400 36514126402  J00006E+02

THE INEQUALTTY CONSTRAINT ARE
13080286403 .21 TBB3BEH03 BB11T2EH2 831720 G684124E401 0598101
JOTTRE00  -.787293902 610919601 JO0USEH03 - B4H1S3E02 .5259198E400

26597936402 AGBUATER 18131626403 S300000E+02
A

THE COMPUTATION TIME IN SECONDS= 0.62318E+02

THESE ARE FINAL ANSWERS



