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LS, LS —BEo@m®obs @5 OOGHMO0L 35%B9d0L 356¢)30L

06d3090Md7009;

Mss - LAOGH™OOL ™6 735Bsls dmMol 354bodoE MO
MOHN0JOMODBOYY301MOMDSS;

Mr— O GHMOHOL 06 (RN M0} dmeol 95gbodog Mo
MOHD0YOH0BOMEOMMHMSY;

M = M™ - B@odmemol gmo gsBsbs s OH®EGMOMOL gMm 1Bl dmcols

3540 MBO MO0 GONODBOYY30IOMDSY;

s
Ay —BEHGHMO0L  gc03b0ol  535Bgd0L  BspboGME®  ©9MIPLS  @o
BEGOGMMOL 4m30g WgMAL FmMob 3mmbgs;
a —HOEG®MOOL  gMegbool  B3sBGROL  BdxpboBMGo  gMAPRLs @

OMGHMOOL §Mdog 0gedlb ImMoL 39mbgs;
t
0. = I @, dt - LEASEHMOOLS S HMEHMOOL FMI0g WIMHIGOL BMEOOL JMbgs;
0

@, - OOGHMOOL dGB30L 3MMbMHo LoBds®mgs.

50603369030 Bgs 0bgdbo ,S* Fommomgdls 0dsl, ™I (33¢so b
356539300 309399036905  LAHIGMOL, bmeom  “r7, 0bogdlo, dglsdsdols,
OOGHMOL.  J390s  0bgdugdom k7 s t7 90bodbmos  Fglodsdolo
365360900l 535930l brmdGmgdo.

3DBMOH0  33009©gd0L  (dsd30L, ©Ibol, 65350 I9ddol) gooloyz5b65

sboew  33e00@9gddo  (2.1)-0b  MoOMIMWOo  JobBHMGdS 29350693 M
99L5dSFOLO© gl ©5 gl -9, 85306  LEHIGHMOOLS  ©S  OMGHMOOL

365360 9d0lsmM30L 030090 909G o  [rbslHmO™MdOL  39dEHMOH
(383¢2gdu®) b dIOL:

u =2r’1 +dl,
o 2.2)

U =i+
dt
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—s _
(2.2) 3563M@9d9830 39dGHmegd0 | @ ¥ 3sblsBEIB™os LEsG™MMOl

MIG53  3MMOEobsGms LobEdsdo d, q bmwmm 39d@megdo | ’ Qo l;p
39bLsBEZOMEOos HMEGHMMOL d, q 3mOEObsGMs LobBgdsdo. (1.2) LobEgdol
9mMg  3B6GHMEGDs  9350Mogmm  e!* -bg, sdob ol 2sbolsBL3MYDS
LEAHOGHMMOL 3MMOEObsEHMS LobEGHYIsdo s (2.2) LobBgds BsofgMgds Fgdwgao
Loboon:
U =2r'1 + M
dt

ar or dw .r

U=r'l +—~——jovwv,
s L (2.3)

&S=QQ—3M“ﬂ*+gM“T—gM“&@“”l,

3 3 s
(LA EMM M
7 (s2 ) 5

Lo

_ 3
Ur zejgr Zu;eja{ =§Urej[wr+w2]t+¢0r]
a 2"

@, -OMGHMOO0L LYIGIDS 5d30L BoGMZOL BB,

w, = OOGHMOOL dsd30L 3o LobdoMyo,

ur - ®m@m6mol dsd30b 533e0@1)oss.
©96900L 333 gJugdosb Fgodwrgds  @obgLbYzGMm dsmo d, q

99000396900 89909bs0Moco:
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15=R(17), 15=1,(1), 15 =R,(1"), 17 =1,(1").5§ Re - s0BoB6agl
3033wgdbols  Bsdgzoe  Bofol, bmem Im - (o@MImlsobgzom  Bofiols.
35250mM1©, MMGHMMOL 46M5b0Eol BsBYdOL Ybgdol dyolo 3603369 MdgdO
2560L5BE3MYds G90gabs0Ms:

. 2 .
iy =3 (I§cosamt—1gsinam,t),

iy :g [y cos(a)rt—z?”)— Iy sin(cort—z?”)], 2.4)
is :g [y cos(a)rt—%[)— lq sin(a)rt—%{)]

B90mm 9myz560wo  godmbobgdgdosb Jgodwgds  Asb3LsbL3OM™m
©96900 @OMOL MOMOMGME A 8o gEdo. OHMYMEOE 39BGHMWYdd0©6 BB
©96990 ©93M30IPOMO0s O S ;5 3MbggRDBY, GMIWIBOE 033d0E
Bobg35690BHo6 39O MZ39gdHg T30l 033ligdol  Jofirgdol
dmdgb@Eol dobggz00.

Q934M0 O™ A §995¢09905, 0300900  t = (n-1)A+1, O<T<A.

OMOL 00MMY IO 3995¢9g0lLsm30L 056800930 ws©
3006950009000 ©96gdol 4ol 3609369 MdYIL s Tomo  JMB6JDM6
3910090000 3030099000 EOMT0 Q90553560 3OM3EILOL LYYHIML.

©539oMgOM @S A9MITo35¢0 095500900l  DBmlBo  sbserobo
d0Bs6dgfimboos BsBHIM®IL (33esms dyolbo 360d3bgermdgdol dobgzom
3M0MOH0bsGM 25MmJdbol 99mME™Mb 9HMO@. 5MLOTYEHMOVIEO (9509980
9ox 599090 399G 9d0l Bsdwogdom 33MmvEmdm dyob 3603369 mMdIBL.
BoBo69dMmo  d03MHM3MM(3909d0L BMLEBHO 650D Lolvomgdsls 435deg3L
©535HBEM Bsbdsb0l 356509 EM9d0.

dgmombg 9380  35B6boEIos 396EHOWMOO IMEZL  3MIMESFOGO
36MHm3qL9o0L sbse0Bo 33Ersms dgobo 3b0d3zbgumMdgdOLIMZOL
3339dbwmo LoWOYJdol dobgz00.

30393530 93YsMHYdIY M9g:10ddo 6535039030 49bEHMEgdqd0 ddozmdol
36063030 259mygbgdom, 5939 3MIMES300 FoMTZ5¢ 3OM39Ld0 o
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39630 MM0 dM535L 333gdlMmo gob@megdgdo 3mbgblsdmeMmemo
303935300l gom3zs5¢olfjobgdoom.

39640 dMegsdo 373y 3GMmEgLo Fomdmoygbl ™GO doMOMI©O
6957090l 9OHMOWOMDIL-5653m3ESE0MMOLS O 3MIMES30M0b.

bsb. 4 396¢90ero9h0 535 302079HSAMEH00 btrems JsGo35@ 396(90cv98Yg

6sb. 5 2960090 drs3s 3026@96U5H B0 3209HSGOOOD.

56533935306 0950330 ©IbL 5@IMJIL  LAHIGHMMOL gMosgybools mGo
03505, bmgm 3009GHo30ol 396MH0m©Ao B0 GoBs. oINS, LBEAIGHMMOL

3053600l 3gmMg BsHB0I6 ©Ibo AosOL Tgusdg FoBsTo. J95M339M)O Yy
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©O™OL 06G M350l 999 3M3MES30IM0 3Mm3gLo 8m93MEYds S ©IBL
5BHOM9dL 0lgg MO0 Gobs s 9.9. 3MME9LYdO TJMMEYOS.  3MTMEBHOEOIOO
36MHm3qLgd0 Jgodegds 2s630b0Mm 903535 O sTYSMYIM Mg50ddo
993 GHOMo 0564960L 3965093900l dbg39w™dsdo  Jowgdoo.
3M39AHO5E0mo  3OmELYooL  SBsEroBobmzol  FgodEgds  vdm3z0Yygbemm
3564960L  20bGHMwgdgdo  Loogms  dgobo  360I369wMdGBOBIMZOU.
d0bs6dgfimboos  49bGHM@Wgdgdol  FoMdmagbs  39dBHMOWMo  Lsboom
(30839 gbo Bobom) (33eoEMS FMESJABOL Fo@GMOEOL odmygbgdoo.
3103900, 3039AHOE059©g ©IBL  5BHIMPIL  LEBIGHMOOL 3003900 ©d
39mM9 3599, bmgrm 3m3MEs300b @OML  LBsdo BoBs. Ibo Fgmeg BB
3950 dgbsdg BsBT0. 3M3MEHSE00L 39HOMTO LBHIGMMOLS s MHMEHMMOL
159039 BB 5BIMJOL IbL s 5oL Podm §3593L GHMEPMdYdO:
215;=1 el =0 ,
213<=1 el =0 ,
boog af o af,  3obggdo 3sbLsBM3M5396 LEGHMMOLS s HMEHMMOL
1395D9%0L  35ab0GHMOO gMHAgdoL  FEYdMYMdIL LogMgdo. o3 dgdmbgzgzsdo
3039AH530M0  3OHMm3EgLYdIOL  ABGHMWYdgd0  B0BIBAghimboos  BsofgMml
30033w9dbmE RMMI>To LEAHIGHMMOL MBIl bgosms MoEbzby syzsbowo
Qo BOOEMI0M 9O gYwgddo.  SLobJMmbmwo  FsbJobol  oy3560L

3MIB0GoI6GHO
_ Kyo1- W1

K g62" W2
Loog Wis W, - G9Lsd530b5 LEHIGMMOLS s OMEGHMOOL FsHBYdOL
b30000 HoEbggd0s; Kysr @5 Kyez - BEHIG®MMOL @ O®E™MOOL bog®agbowy
3098030963 900s. LEoGMOBY ©593560¢0 O GHMOHOL 690l
356539¢3M900LsmM30L 335d3L oMLEbYgdqdO:
XTI =KXt
r’ =KX
Xm =K X3,
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=t
[T =KV~
©2935b0b 89@)30@ 3RIPYmd:
Xn =Xy =X =Xn,

Loosg Xy 900l MO»0g0mobmdgool  dsglodsenryo  obowmds.
3990bobMgdqgddo S s I 06gdlgdo Fgglsdsdgds Jgbodsdolo BEHSGHMEMOLS
5 HMGHMOHOL dBsOL.

3039GH530M0  3OHMm3EgLYdOL FoBEGHMWGdGOL BsMEMOOM JOHMYMEgddo
5930 Lobg:

dys
dt '

Ve =7rSI° +
T o LT %_ . r

Vi=ril" + — Jo YT,

Y =X 42 (Xpl® + XI7), (3)

Y =X+ 2Kl + X D)

Ve =Usel®, [S=3%i_ ifel%

VT = %U;‘L ej [(w1tw? )t+e]

BoOG3 P -OMEGHMOOL 5330l BSOMZOL GoBos.

(1) 2963mgdsms  LobEGdol sdmblbs  435deg3l  LEHSGHMOMOLS o
OGHMO0L ©g6900L 3mI3gdugdl. LESEGMMOLS s MMEHMOOL ©gbgdols dgyobo
360036903900 4560L5B3Mds F9dMIMbgdo 2o6Mdabol LTS gdOm.
96900l dgolio 36083690 Md9dOLEMZ0L 43593L AoTMLIbdYdO:

, 2n
¥ =2ReIPe? V3] (3.2)

I = ZRe[l"e” (k=13
LoboBEZOM 30MHMBYOOL dsmzseolfjobgdom t=0, IJ =I5, ,
t=y, I;=0, (3.3)
3039353000 3OHM3EgLYdOL  AoBLIBPIMOLIMZ0L sBYsMYOME Mg0ddo
Mbs 30L5MYJOM® Bo3MMIG 300MM0BsEJOT0 BfgMowo A56EHMEgdgdom,
OMI90do 96 SMHOL 0OY630L 9.0. does. 53 Ggdmbggzsdo 3993390m, H™I
P =1r"=0. 25639090l 59300 Loby:
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S dlps
|/ —_ —
dt >

=2
Y = X1+ (Xl® + XpI7) (3.4)
PP =2 (Xue TP IS+ XTI
Vs =Ue |
VT =2 el @)
96900l dgolio 36083690 Md9d0 S19 FoboLLBEZMNd.:
1K=§Re (15 e T *kVT (3.5)
I = ZRe[l"e” (=D gjort].
LoLOBEZOM 306HMBYBOL QoM35¢oL0bYd0 Jog300gdmM:
t=0, I; =13, (3.6)
t=y, I5=0.

59 BHMEmdg00sb 2563L5DP3MIZM 3MBMES300L ¥ 3MIbal IMOZSL
356599@ 900l Ibg39w™dsdo Jowgdoom.

Bgdmo  gobbowrmwo oym 3m3MEs3oe0 3OHMmEglo  ©sdYsEIgdMEn
60510980. 256053535 3MHMEgLJ0 3003BHSE00L FolivsbysM0dgds@ BsFoMms
59moblbsls 3m33egdumMo QobEHMEgdgd0 d s q ©gIMIdTdo FobJobol yzgws
356599BH®oL  gomzsolbfjobgdom.  Fsgoomols  Lsboo  dobgobowwmom
3M393530M0 ©9:0d0l 9bGHMEWgdgd00 sbJsbols 5383900l Mg50380, G3S
52B6900L gM53600Bg 56 56H0L ofMmEgdMeEo dsd3s:

" =0
Logo3 J - 06gME00L IMAgbEH09; M -909dEOMTogbod Mo dmdgb@os; M. -
©wo3Hg IO gotg dmdgb@os, F9bGHM@gdsms LoliEgdsdo gdsgswo
3093030963900 ©59M300090v)c0s obJdsbols 356509EHM9dDY.
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bsb. 6 Uggdol 9argdgbdgd by dsdzg60l gbgdol mligoermgmsdydo
309053960b s s94569829¢m 97099000 .

BoGHo60M@o  5b5¢0Bo  Lodmegdsll  235de93l  298M3033¢0Mm
3009BH530Mo 6908900 3956GH0WwwME Bs64969dd0 (33Wsms 3d3gdlEo
39Msgddbol  dgmmEom  Loogms  dgobo  3B0T369EMdGOOLIMZ0L.
356@Mgdgd0  Bs0fgMgds bbgoolbgs  Logmm®mobs@Gm  LolEgdsdo.
396M053535¢  ©9:50dd0  3MIMES300L  QOoBESBRIM0TGOO©  F0oDobIgfmbogros
3906@™@g39080 2530035¢0LHobMmom FsbJobol  gyzgws 39653gBHM0E, bmerm
53990 M9508d0  3MIMES30MM0  3OMm3gbol  sbosewobo  Foedmgdl
sJBHomeo  Hobswmdgodol MAME3909YMBom  ©s  3mI3egdumeo
396@Mgd900L  RofigMom  Logmme®  3mmOHobs@gddo. o3  Jdgdmbggzsdo
396@™g39080 56 BogMOMOMHYIL dMMB30L JargdGHO™BsIMIM39390 do9dO.

dgbmomg msgdo 3obboMmos  396@G0WMMHO dMH3L  gosbas0Tdgds
3G3WO®Ms QoL MOgdol  FgomEom.  335J3L 395GH0mmo  dOO3SL
396@™Mgd900,  2oL5FMOMPIM (3305 Yd0 390553500 O
©5395M90Mo  ©9:503900L0mM30L.  2osbaM0dd M0 9GOl 396G 0HO
36535 ©0659039M0 Fobsbos™MYIgdo 3OMaEMsds  Matlab -ob Lsdwmsgdoom.

3564960L  06@9aMommo  Aobslosmgdegdol  4olvsbysMm0GOMS©
d0Bs6dgfimboeros (33D (co9bolb, dsdgzoU, 65350000390300b)
P IR Py MY u Y teby Tgle} 360093690 md900L 2499mygbgdos LOOWIMS
30339dbmEo 356MHogdbol Igmmmsb Fgmogligdom (4.1).
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259m30949bmm 50b08bmo 9900™M03d B9gdmmdmygzsbogro
3963H0MM0  IM935B5MZ0L  9663MIMESFO0MEG 0970030  LEIGHMOOLS o
OGO §690900Bsm300.

50bodbmew  dgoomdo ©@OHm  t (omBmzo0a0bmm  Fowggdols
Loboo s  doz3009dm:

t=(k=DA, +7, —%<r<§, k=123..

LoQSE Ws - BAIGHMOOL AMaBOEOL F5IOMZ0L 3MmbmMo LobdoMgs;
Ag= 3”75 - 3905(030l F¢goa0s.
T - dmogol dogbom @M, MMIGEOE S0M3EGIS DOOMYIE0
399509000l sbfyobosb.

QOMOL 00MMINIO 39950900 3990092 LEOGHMMOL
993035 9b@mco 335Bob dsgbodmeo ®96do Bob@GmdolgdmEo

390m06mbgds  LogMigdo % 3mobom.  0a0  ©OMOL  FMogEob
396353mMds5d0 56O 0330l ™Mog30L  BEYOIMIGMBSL.  3;M3Erom,  MHMI
3M39B530s bgds dgologmo.

SBgmo 339008 @3B B OMOL  gemo 3o goEsb  9me b
3odL3OoLLL  033egds  Bob@GMdolgdmEs.  dgmeg  dbMogz  ©9bgdol,
dod3900Ls o 6535003703900  dgobo  dB0I3z69EMdGB0 s OHMEHMMOL
3mdOM6gd0L G, 3mmbg - ©OMOLIYD MWD PBOD 033D
20939G°©. 3oLl IgomEOL godmygbgdom A dmsergdo ©ybol
@5 60350003903  BHMos 53  LoEOIMs  LYFMSErm  FB0TZ69EMdOLS.
9564560L  dm0FMgdbg dmEadeo  399Togz0  dod3zs  golodeEMgdL S
LoFoMmM9dL. o gdo  LOEOEIMS  JdLETNSMGdwo  3B0I369wMdgdO
0g6905:
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As Ay
1 ¢ 1 ¢ (4.1)
sd _  — S . d _ = r .
Y _As 'E:/lkdr, Y _As A://kdf’
2 2

ROOOMO0M JOmM9MEgddo gob@megdgdo Lsdmowmm
960083690 Md900L5m30L  Mm39MH3EGHMOMWo Loboo Bsofgemgds 9999gabso®s:

Wup | |z zZy zZy | |1
uul =z ozr oo |1 (4.2)

r r rs rr 1"
Uy + Uy Z;, 0 Z

M39605GHMOMo Fobsmmdgdo BsofjgMgds 999gao Loboo:
2= (P+ p )X
sr l sr
Z; = Ek1x11[P + (o, + )]

Zj; =X, (P + p’yo,) (4.3)
Zj; =k XT(P+ jo,)

rs _ rs H —jla; +a3)
Z;, ==k X1 (P— jo)e "7

Loo3 0603060 fobosmmdgdo GHmeoo:
X5 =2XS+3X>=2X2+3X
X5 = 2[1—cos(e; —ad)X,,
xs=3x_ (4.4)
2
3
Xp=X{+=X
11 S 2 m
X3P =X =XP =X,

do930L 3m98303096300 GHMWOo.:

s 2r°, r'

Pr=—ciP ==
X1 X1

dod30Lby o ©9bol  3m33cgdugdo  LAHIGMMOL  3mMEOEObsE DS

LobBHYFSAo GHMEO:
Us=U°@E —eM)=U; + jU;

s _isqpln  ala — srs.
I°=1i°(e el2)=1_+jl,; (45)
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3oL535Egdol 3M9R0(3096EOBIM30L 235436 godmbobyengds

. wr T
sin——— s
_ rtwg _
Ki=—%—"5 7 , ms =6 (4.6)

Wrtwg m
090pamddo 9650 Bob gods®EH0ozgdol dobbom, 39d390m, ™I
ay = V3us; Ij=3i;
U; =0; 15 =0;
B9dmmInY35600  49bGHMWdgd0  dgodegds HoMdmoaqboeo 0dbsls
L3ooto Lobom 3m83099GHYODY JoBLBYSMOTGOS.
396G Mgd90L dq 30MmOo0bsEgddo 30330 96MbY
399625009900LsmM30L IMbgMbgdM RM®Asdo 543l Loby:

a1 [U;
dt — 1-KPu X33

p*lg + Kipwp"ly - Kyp®(S — I ,

aj 1 [Kl;m/;
dt — 1-Kiu“ X§§

— Ky I+ Kyt ps Ty — [S; A - K ) + S — 1115,

alg _

- —Kiw (Si—1+8)I5— p'If— (S;—1+9)I

12 =Mg—M,
M=-X,, 15 I; K; (4.7)
u = % u= % p=upu
Sr=18,  —=5,
S — OmGMO0L bLEOoSWOos; S — o630l 0d3wwlol LobdoMgs

ROOEMO0M JOMNIMqddo; w1 —  LAHIGHMOOL 3geol dMMB3zoL JMMbGO
bobdotgo; Mp - 4969 dogngdol dmdgb@os.

(4.2) 5563Mm@gdgdo  LsghHmMd  oMESTIFIWO S STYSMGIMO
95503900L5mM30U. 5394569390 695000l 2596956008900L5M30L
396@Mgd90d0 Mbs ©ogdzem  P=0 bmyoghmo gotsddbol 9939y
990dgds 303m3mm ©96900Ls s 8mdgbEBHol 9603369 MdYIdO O 5353
9564960l obsbomgdagdo.  dMO3L 3909 BHEMGOOL  Fom35cmobfiobgdom,
Bobg35690BHoM0  3MIMEIGHMOOL  FoOD30L  396Mmbgdol  Abg3gMdsdo
d00gd0m.
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306300 dMs35L ©0b65303MmO F5bILOSMYIEGOIOL 355695(10d9ds
36ma6Msds Matlab -ob bsdwsegdom: s3m3sbol s8mblbols sewam®omdo

©5 dgem3lggds:

l
/ ubs(l),,I =LN /

I=1

I>N

NON

®

[=I+1 « @
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3bLbom ORYIMHI6E0SW MG 256EMEGOsMS LoliEgdal
UDS(I) —ob d0dobstrg I-6mo 3609369cmdolsmgols

v

3bLb00 O0GIMHBE0IMO A56EMEgdIL
% — 0,01(1+ 413x(t)z(t)) = 0,01+ 0,0413x(t)(t)
X(t) @ Y(t) g3erscgpob doegdreo
960093690 md9d0Lsm30L

gomgmom M =—-413x(t)z(t); oo

@, =1-5 vogowggdl

393900 30553030 80d0bstg
Lobgls

”
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>restart;cond:=x(0)=0,y(0)=0,z(0)=0:
>uds:=1;
uds =1

>sys:=diff (x(t) ,t)=16.66*(0.076*uds-0.0083*x(t) -
0.074*y(t)) ,diff(y(t),t)=-16.66*(0.073*uds+0.968*x(t) -
0.0076*y(t)-0.003*z(t)) ,diff(z(t),t)=-0.484*x(t)-
0.0076*z (t)+0.5*y (t) :

>F:=dsolve ({sys,cond}, [x(t) ,y(t),z(t) ], numeric):

>with (plots) :

>pl:=odeplot(F,[t,x(t)],0..1.5,color=blue, thickness=2,1in
estyle=5):
>p2:=odeplot(F,[t,y(t)],0..1.5,color=green, thickness=2):
>p3:=odeplot(F,[t,z(t)],0..1.5,color=red, thickness=2):
>p3:=odeplot(F,[t,z(t)],0..1.5,color=red, thickness=2):
>p4:=textplot([0.2,0.2,"x(t)"],font=[TIMES,ITALIC,b12]):
>p5:=textplot([0.1,0.3,"y(t)"],font=[TIMES,ITALIC,12]):
>p6:=textplot([0.5,0.3,"z(t)"],font=[TIMES,ITALIC,12]):
>display (pl,p2,p3,p4,p5,p6) ;

1] .4 .6

_1{"]—: I’

>restart;cond:=x(0)=0,y(0)=0,z(0)=0:
>uds:=1.73;
uds :=1.73

>sys:=diff (x(t),t)=16.66*(0.076*uds+0.0083*x(t)+0.074*y(t
)) ,diff(y(t) ,t)=16.66*(0.073*uds-0.968*x(t)+0.0076*y(t) -
0.003*z(t)) ,diff(z(t),t)=-0.484*x(t) -

0.0076*z (t)+0.5*y (t):

>F:=dsolve ({sys,cond}, [x(t) ,y(t),z(t) ], numeric):

>with (plots) :

>pl:=odeplot(F,[t,x(t)],0..5.5,color=blue, thickness=2,1in
estyle=5):
>p2:=odeplot(F,[t,y(t)],0..5.5,color=green, thickness=2):
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>p3:
>p3:
>pé:
>p5:
>p6:

=odeplot(F,[t,z(t)],0..5.5,color=red, thickness=2) :
=odeplot(F,[t,z(t)],0..5.5,color=red, thickness=2) :
=textplot([0.2,0.2,"x(t)"], font=[TIMES, ITALIC,12]):
=textplot([0.1,0.3,"y(t)"],font=[TIMES,ITALIC,12]):
=textplot([0.5,0.3,"z(t)"], font=[TIMES, ITALIC,12]):

>display (pl,p2,p3,p4,p5,pP6)
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Summary

The main goal of the thesis is creation of gated motor of constant current for
electric drives of mechanisms of various destination. The motor has been realized on
the basis of phase rotor asynchronous machine. The three — phase winding of a stator
is fed from the direct current network by means of commutator. The commutator is
fulfilled by three-phase bridge scheme on the completely triggered thyristors. Fulfill-
ment of the commutator on ordinary thyristors has been considered through the con-
densate commutation. The drive winding located on the rotor is fed from the network
of three-phase voltage. The valve engine to be considered has a wide range of speed
control and the reliability of the machine of alternative current like a machine of con-
stant current.

In the given work the static, dynamic and energetic modes of the work of valve
motor has been investigated.

It should be noted that the motor to be considered is always in asymmetric mode
running alternately from each other. For analysis of the processes there are applied
two methodics of calculation: calculation by instant values and the averaged values.
Both these methods are compatible with the method of transformation of the coordi-
nates.

By the complex equations derived for the instant values of the variables the cur-
rent processes of the machine have been calculated in separated intervals of time. The
precise image data of the magnitudes have been obtained with allowance of all para-
meters of the machine. By this method the analysis of commutative process of the mo-
tor has been carried out both in established and transient processes by using of the
computer. In accord to the results of the analysis an angle of commutation has been
defined taking into account the induction resistance of the machine. Separately has
been considered a case during existence of condensing commutation. The obtained
image data are valid (justified) for commutative and non-commutative intervals. The
algorithms corresponding to these intervals have been compiled for further program-
ming and solutions. The oscillograms of currents and voltages corresponding to com-
mutation processes have been represented.

By means of complex equations compiled by averaged values of variables of
electrical motor can be calculated the integral characteristics of the machine. The indi-
cated equations are common for established and transient processes. From the equa-
tions of established equations it is obtained a rotational moment, image data of stator
and rotor currents, the working characteristics have been constructed. The dynamic
characteristics of the machine have been calculated by means of Matlab-Simulink
programme. The curves of changes in time of values in relative units have been
brought for specific motor.

The results of the analysis have shown that the mathematical model adequately
reflects the electromechanical processes running in gated motor. The results of calcu-
lation can be successfully used for creation of gated motors for various mechanisms.

The reviewed gated motor by its peculiarities of regulation can be successfully
used as a controlled power circle in the system of automatic regulation. It meets a
number of requirements such are the quick action, elasticity of regulation, efficiency,
reliability of work and great term of service.

It is expedient that the elaborated motor with its characteristics be used in elec-
tric drives of various destination, e.g., in electric transport, in metal cutters, on various
testing stands, etc.
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In comparison to machines of alternating current in comutator machines the
changeover to winding elements in separate intervals of time for receiving of rotating
magnetic field gives to the machine a property of regulation within the wide range of
electric and mechanical magnitude.

The success in the field of machines with commutator is conditioned by
achievements of power electronics. The semiconductor switches created for today,
both completely controllable and incompletely controllable, give a possibility to be
created the perfect gated engines (motors and generators), within a wide range of me-
chanical electric units having the property of regulation for various responsible cus-
tomers.

It should be noted that using of modern informational technologies in the elabo-
rated device formational technologies, with the aim of widening of its possibilities, is
possible to occur relatively simply. Realization of various laws of control for receiv-
ing of required electric and mechanical characteristic which grants to electric drive
created on its basis the definite universal properties.

The investigated motor, as all electrical machines is able to work in generator
mode and the received results can be used during planning of a gated generator of
constant current for various customers.

Regulation of output voltage of indicated generator according to the opening of
semiconductor switches gives us a possibility that the generator were switched on in a
complex of automatic control with the aim of optimal control of the production
processes. The loading might be of active-pulse, active-induction or active — capa-
cious character. The investigated ventilator machine, with allowance of some con-
structional changes can be used as a source of alternative current in the systems of au-
tonomous electric supply, in wind electric power stations and in other installations.

The models of electromechanical processes of the machine elaborated in the dis-
sertation work (thesis) give a possibility to be carried out an automatic planning with
allowance of optimization of the parameters for the installations of various power.

For assimilation of the discussed machine in serial production in addition to the
optimal planning it is necessary to work out the modern technology for its fabrication.
As result we’ll receive the highly effective devices with great economical efficiency.
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