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K IR IS H

E le k tro m e x a n ik  tiz im  -  bu  m e xa n ik  tu z ilm a  zve n o la ri 
va e le k tro m a g n it z a n jir la rin in g  m a jm uasidan  ib o ra t b o ‘ lib , 
u erda d in a m ik  ja ra y o n la rn in g  ke ch ish i m exa n ik  va e le k tr 
m a g n it ene rgsya la rin ing  o ‘ za ro  b ir -b ir ig a  a y la n ish i b ila n  
ta vs ifla n a d i.

B u tiz im n in g  asosiy e lem en tla ridan  b in  — e le k tr yu ritm a  
b o ‘ lib , u n in g  asosida m ash ina  va  is h c h i o rgan haraka tga  
k e ltir ila d i. B undan  ta sh q a ri y u ritm a  xususan e le k tr e n e r- 
g iy a n i m a ’ lu m  m aqsad larga  e ris h is h  u c h u n  a v to m a tik  
ravishda boshqaradi.

E le k tr  y u ritm a  ish la b  c h iq a ris h n in g  te x n o lo g iy a s i 
to m o n id a n  qo ‘yi!ayotgan ta iab la iga  to 'I iq  javob  be rish i, Statik 
va d in a m ik  h o la tla rd a  energ iya  s a rfin i k a m a y tir is h i u ch u n  
e le k tr y u ritm a n in g  m e xa n ik  q is m in i to cg ‘ r i ta n la sh , e le k tr 
d v ig a te l q u w a tin i a n iq  h iso b - k ito b  q ilib  ch iq ish  ham da 
u n i tan lash , d v ig a te lla m in g  e le k tro m e xa n ik  xususiya tla ridan  
k e lib  ch iqqan  ho lda  ta lab  e tila yo tg an  re jim la m i ta ’m in la sh , 
e le k tr yu ritm a g a  q o ‘y ila yo tg a n  ta la b la rg a  m u v o fiq  ros tlash  
u s u lin i tan lash  va b e rilg a n  d ia p a zo n n i ta ’m in la sh , eng kam  
energ iya  s a rfin i ta ’m in la yd ig a n  S ta tik  va d in a m ik  h o la tla m i 
h isob lash  h o z irg i ku n n in g  eng d o lza rb  m a sa la la rid a n d ir.

M a zku r o ‘quv q o 'lla n m a  ta laba la rga  yu q o rid a  k e lt ir il-  
gan m asa la la rn i yechishga k o ‘m ak lash a d i va u la rd a  ushbu 
re jim la m i h isob lash , d v ig a te l q u w a tin i an iq lash  va  ta n la sh , 
e le k tro m e x a n ik  tiz im  p a ra m e trla rin i h iso b la b , o 'tk in c h i 
ja ra y o n la m i q u rish  va u n in g  s ifa t k o ‘ rs a tk ic h la rin i an iq lash  
b o ‘y ich a  k o 'n ik m a  h o s il q ilish g a  yo rd a m  berad i.
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I. ELEKTROMEXANIK TIZIMLAR MEXANIKASI

1.1. Savol va masalalar

1.1. E le k tro m e xa n ik  tiz im la r (E M T ) m exa n ik  q is m la ri 
e le m e n tla rin iiig  in e rs iya  m o m e n tin i b itta  o 'q g a  k e ltir is h  
sh a rtla ri n im a la rd a n  ibo ra t?

1.2. E M T  m e xa n ik  q is m la ri e le m e n tia rin in g  b ir lik la r in i 
b itta  o ‘qga k e ltir is h  sh a rti n im adan  ibo ra t?

1.3. E M T n in g  m avjud  kuch  va m o m e n tla rin i b itta  o ‘qga 
k e ltir is h  sh a rti n im ad a n  ibo ra t?

1.4. E M T n in g  ke tm a -ke t u langan teng b ik ir lik k a  ega ik k i 
S j va S2 e le m e n tla ri uch u n  e kv iva len t b o 'lg a n  S I2 b ik ir lik n i 
to p in g , fo rm u la s in i an iq lang .

1.5. K in e m a tik  sxem asi 1.1- rasm da k e ltir ilg a n  E M T  
m exan ik  q ism id ag i k o 'ta ris h  m exa n izm i u ch u n  h isob lash 
sxem asin i tu z in g .

dvigatel 1-m ufta
reduktor

2-m ufta
baraban

m  *  T a

m

arqon

yuk

1.1- rasm.

Berilgan:
D viga te ln ing  inersiya m om enti /,= 0 ,2  kg • m 2; red u k to r va 

m uftalam ing inersiya m om entlarin i hisobga olmang; barabanning 
Lnersiya m om enti J = 12 kg • m 2; yukn ing massasi m =1000 kg; 
m u fta la m in g  b ik r l ik la r i  Cral= 1 0 7 N *  m /ra d ; Cm2=  
= 3  • W N  • m /ra d ; po ‘Iat arqonning b ik ir lig i C = 2  • 106N /m ;

4



b a ra b a n n in g  d ia m e tri D =  0 ,4  m ; re d u k to rn in g  u z a tis h  
n isb a ti / =  12; uza tm an ing  fo y d a li ish  koe fT its iyen ti (F IK )  
T |=0,8 ga teng.

1.6. O ld in g i 1.5-m asalada benlgan m a’ lum otla rga  tayan ib  
te z la n ish i 1 m /s 2 b ila n  h—5 m  b a la n d lik ka  y u k  k o ‘ta rish  
davrida  d v ig a te l h o s il q ila d ig a n  m o m e n tn i an iq lang . B unda 
dv iga te l ish la tad igan  q u w a tn in g  vaq t b o ‘y ich a  P (t) g ra fîg in i 
yasang.

1.7. Y uqoridagi 1.5- masala m a’lum otlariga asoslanib, yukn i 
/2^=10 m  ba land likdan  to  hm=  6 m  pastlikkacha 1 m /s2 
te z la n ish  b ila n  tu sh irish  davrida  d v ig a te l h o s il q ila d ig a n  
m o m e n tn i an iq lang . B u davrda d v ig a te l q u w a tin in g  P{t) 
vaq t b o ‘y ich a  g ra fîg in i yasang.

1.8. Y u k  büan  b irga  massasi 1000 kg ega b o ‘lg a n  kab ina  
0,65 m /s  te z lik  b ila n  k o ‘ta rily a p ti. B unda  d v ig a te ln in g  a y la - 
n ish  te z lig i 104 ra d /s  n i ta s h k il e tgan. D v ig a te ln in g  ba ra - 
ban b ila n  b irg a likd a g i ine rs iya  m o m e n ti 0 ,04 k g /m 2 ga teng. 
P o ‘ la t a rq o n n in g  in e rs iya  m o m e n tin i hisobga o lm asdan 
ine rs iya  m o m e n tla ri y ig ‘ in d is in i an iq la n g .

1.9. Ijro c h i m exan izm ning  m exan ik tavsifiga  ta ’ rifb e rin g .
1.10. E le k tro m e xa n ik  y u ritm a n in g  qanday yuk lam asi 

a k tiv  d e y ila d i?  U n in g  m exan ik  ta v s ifin i k e ltir in g .
1.11. E le k tro m e xa n ik  y u ritm a n in g  qanday yuk lam asi 

re a k tiv  deb a ta lad i?  U n in g  m exa n ik  ta v s ifin i b e rin g .
1.12. E le k tro m e xa n ik  y u ritm a n in g  qanday yuk lam asi 

v e n tily a to rli (xususiyatga ega) deb a ta la d i. U n in g  ta v s ifin i 
k e ltir in g .

1.13. Lag ran j te ng lam asin i yo z ib , u n in g  ta s h k il e tu v c h i- 
la r in i tu s h u n tirin g .

1.14. Ine rs iya  m om e n tin in g  b u rilis h  burchagiga b o g 'liq lik  
funksiyasi ij.= (5  +  2sin3cp)ga ega, dv ig a te l m o m e n ti te z lik k a  
M = (  100—2 « ) N  * m  k o ‘ rin ish d a  bog ‘liq , yu k la m a  m o m e n ti 
re a k tiv  xu s u s iy a tli va  20 N  • m  ga te n g . E le k tr y u ritm a  
m e xa n izm in in g  ha raka t te n g la m a s in i an iq lang .

1.15. In e rs iy a  m o m e n ti / r = (5  +  2 s in 3 1) kg  • m 2 
funksiyasiga ega, d v ig a te l m o m e n ti te z lik k a  ^£= (1 0 0 —2co)
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k o ‘ r in is h d a  b o g 'liq , y u k la m a  m o m e n ti re a k tiv  b o 'lib , 
20 N  • m  ga teng , e le k tr y u ritm a  m e xa n izm in in g  haraka t 
te n g la m a s in i an iq lang .

1 .1 6 . 1 .2 - rasm d a g i d v ig a te l m o m e n tin in g  va q tga  
bog ‘ liq lik  g ra fig i M {t) k e ltirilg a n . Shu g ra fikka  m os ke ladigan 
te z lik n in g  vaqtga bog ‘ liq lik  g ra fig i ю (0  n i tasv irlang .

9 /  
N  • m

3 0 -

1Д. -

\
10- \

^  1-------- 1-------- --------1-------- 1-------
t, s

-------- 1--------1------------- ►

1.2- rasm.

Bu erda dvigatel o ‘qiga k e ltirilg a n  inersiya m om en tla rin ing  
y ig ‘ in d is i / r = l , 2  k g - m 2, q a rs h ilik  m o m e n ti ( a k t iv  
xususiyatga ega) A f =  10 N  -m , bosh lang ‘ ich  te z lik  (ûbœh=  
= 0  deb h isob lang .

1 .17 . B ik ir  m exa n ik  zvenoga k e ltir ilg a n  m exa n izm n in g  
1 .3 - rasm da k e ltir ilg a n  (û(t) taxogram m asi m a ’ lu m  b o ‘ lgan

1.3- rasm. 
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h o l u ch u n  d v ig a te ln in g  M {t)  m om en t g ra fig in i yasang. B u 
yerda m exanizm ning inersiya m cm e n ti y ig 'in d is i J = 2  kg • m 2, 
q a rs h ilik  m o m e n ti M  = 2 5  N  • m  (re a k tiv  xususiyatga ega).

1.18. Q a rs h ilik  (yu k la m a ) m o m e n ti te z lik ka  n o c h iz iq li, 
ya ’n i A /yu= (10+co2) N  • m , bog ‘ liq  bo ‘ lgan v e n tily a to m in g  
ishga tu s h iris h  v a q tin i a n iq lang . B unda dv iga te l m o m e n ti 
te z lik k a  n isb a ta n  c h iz iq li M —( 202—4w ) N  * m  b o g ‘ liq , 
d v ig a te ln in g  v e n tily a to r b ila n  b irg a likd a g i in e rs iya  m om en t 
y ig ‘ in d is i J =  1,0 k g * m 2.

1.19. D v iga te l e le k tr ta rm oqdan  uzilgan ida  b o sh la n g 'ich  
te z lig i 0̂ =  100 ra d /s , yu k la m a  m o m e n ti A/yu=  (1 0 + 0 , lco+ 
+0,0004a>2) N  • m  k o ‘ rin ish d a  o ‘zgarad i, ine rs iya  m o m e n ti 
y ig 'in d is i JT= 3,0 kg • m 2 e d i. S hu d v ig a te ln in g  b e rilg a n  
h o la td a n  e rk in  a y la n ib  to ‘xtash  v a q tin i an iq lang .

1.20. T orm ozlash  davrida  m exanizm  to m o n id a n  o ‘ tilg a n  
y o ln i ushbu sh a rtia r b ila n  a n iq la b  bering :

a) b ir in c h i ho lda  to rm o z la sh  faqa t qarshihk. m o m e n ti 
ta ’s irid a  am alga o s h irila d i;

b ) ik k in c h i ho lda  esa to rm o z la sh  d v ig a te ln i te ska ri ulash 
re jim id a  am alga o s h irila d i.

B u  h o lla rd a  d v ig a te ln i to rm o z la sh  bosh lang ‘ ic h  te zh k  
0̂ =  100 ra d /s ; dv iga te l o  q iga  k e ltir ilg a n  q a rs h ilik  m o m e n ti 
M  =  10 N  • m ; dviga te l o ‘q iga k e ltirilg a n  in e is iya  m o m e n tla r 
y ig 'in d is i J = 2  kg • m 2; k e ltir is h  rad iu s i /^ = 0 ,1  m  te n g lig i 
b o 'y ic h a  am alga o s liir ila d i. T e ska ri u lash b ila n  to rm o z la sh  
re jim id a  dv ig a te ln in g  m o m e n ti M ~  (— 100— 2co) N * m .

1.21. M e xa n izm n in g  1 .4 - rasm da b e rilg a n  m e xa n ik  
A / (ca) ta vs ifi u ch u n  d v ig a te l m o m e n tin in g  vaqtga M {t) 
bog ‘ ü q lig in i to p in g .

B unda t =  ls  vaqt ich id a  te k is  tez lan ish  b ila n  cou—15 rad/  
s te z likka  erish ilad i. D v iga te ln ing  m exanizm  b ila n  b irga likdag i 
ine rs iya  m o m e n ti JT =  1 kg • m 2.

1.22. O ld in g i m asalada b e rilga n  sh a rtia r u ch u n  / =  ls  
vaq t ich id a  tu rg ‘u n  ß)u= 1 5  ra d /s  te z lik ka  e rishad igan  ishga 
tu sh irish  v a q tin i ta ’m in la yd ig a n  o ‘ zgarm as to k  d v ig a te li M  
m o m e n tin in g  q iy m a tin i to p in g .
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со, rad/ 
s

1.23. D v ig a te ln in g  1.5- rasmda berflganvaqtga bog‘ liq î i 
M it)  moment b ita n  harakatlanadigan mmtahkam bog'ian- 
gan  ( k e lt ir ilg a n )  zve n o  u c h u n  te z lik n in g  vaq tga  © (/) 
b o f 'l iq l ig in i hisoblab, q u rib  b e rin g . B u n d a  inersiya 
m o m e n tla ri y ig 'in d is i Jz- \  kg • m J; q a rs h ilik  m o m e n ti 
Ц - Ю  N - m ; b o sh la n g 'ich  te z lik  cty=10 rad /s .

I.S~ rasm.

1.24. M ustahkam  bog‘langan m exanik zvenoni / =  2 s vaqt 
ich ida  reverslash (teskariga aylan ish i)n i ta ’m in laydigan dvigatel 
zarur m om en tin i aniqlang. Bunda inersiya m om entla ri y ig ‘ind is i 
J =  1 k g -m 2; b o sh lang 'ich  te z lig i g ^=  -1 0 0  rad /s , o x irg i
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tezligi cor=10G ra d /s , Statik qarshilik (reaktiv xususiyatli) 
momenti N - m.

1.25. D v ig a te ln in g  1 .6 - rasm da k e ltir ilg a n  b u rilis h  
b u rch a g in i vaqtga <p(/) bog ‘ liq lik n in g  qanday shartla rda  o lish  
m u m k in . Javobn i asoslab bering .

1.6- rasm.

1.26. M ustahkam  o ‘ m a tilg a n  m exan ik  zveno u ch u n , 
agar m om e n t M - 2 0  s in lO f ifodaga  m os ravishda o ‘zgarsa, 
o ‘m a tilg a n  re jim d a  te z lik  u ch u n  teb ran ish  a m p litu d a s i va 
fa za s in i an iq lang . B unda  in e rs iya  m o m e n ti Jt= 2  kg  • m 2, 
yu k la m a n in g  q a rs h ilik  m o m e n ti M  =  0.

1.27. A g a r W (p) =  to(p ) /(M {p ))  u za tish  fu n k s iy a n i 
lo g a rifm ik  a m p litu d a  ch a s to ta v iy  ta v s ifi (L A C h T ) b e rilga n  
(1 .7 -  ra sm ) k e s im id a  A  n u q ta  m a ’ lu m  b o 'ls a , u n d a  
m u s ta h k a m  o ‘ rn a tilg a n  m e x a n ik  z v e n o n in g  in e rs iy a  
m o m e n tin i an iq lang .



1.28. Ik k i m assali e la s tik  xususiyatga ega bo ‘ lgan  tiz im n i 
tu z ilis h  (s tru k tu ra ) sxem asin i c h iz ib  be ring .

1 .29 . Ik k i massaga ega W (p)=(üx{p )/M {p) tiz im  u ch u n  
a s im p to tik  L A C h T n i ta s v ir la b  b e rin g . A g a r in e rs iy a  
m assa la rin ing  y = (J { +  / 2) / / t n isba t k o e ffits iy e n ti ik k i m arta  
ortsa , ushbu L A C h T  qanday o ‘zgaradi:

a) agar o rtis h  b ir in c h i m assaning / ,  ine rs iya  m o m e n ti 
o ‘ zgarm asdan, ik k in c h i m assaning J2 in e rs iya  m o m e n ti 
h isob ida  am alga osh irilsa ;

b) agar o rtis h , ine rs iya  m o m e n tla rin in g  y ig 'in d is i
( / , + / 2) = c o n s t (o ‘ zgarm as) b o ‘ lib , ine rs iya  m assalari­

n in g  qayta  ta q s im la n ish i h iso b id a  ba ja rilsa .
1 .3 0 . T u z ilis h  s x e m a la rn i o ‘ z g a rtir is h  q o id a la rig a  

asoslan ib , ik k i m assali e la s tik  xususiyatga ega b o ‘ lgan  tiz im  
u ch u n  W(p) =  (nx{ p ) /M ^ ip )  uza tish  fu n ks iya s in i k e ltir ib  
ch iq a rin g .

1.31. Ik k i massaga ega m exanik tiz im n in g  o 'm a tilg a n  re jim i 
uchun , agar b irin c h i massaning inersiya m om enti J = \  kg • m 2. 
ik k in c h i m assaning inersiya  m om e n ti / 2=  3 kg • m 2, ekviva len t 
e la s tik lik  k o e ffis iy e n ti C l2= 3  104 N -m /ra d  b o ‘ lg a n id a g i 
b ir in c h i massa te z lig in in g  am p litu d a s i va fazasin i an iq lang. 
B unda dv iga te l m o m e n ti M =  10 s in  5 i N  • m  q o n u n  b ila n  
o ‘ zg a ra d i, q a rs h ilik -A /^  m o m e n ti no lga  ya q in . Ja vo b n i 
a n iq lang .

1 .32 . K in e m a tik  sxem asi 1 .8- rasm da k e ltir ilg a n  e le k tr 
yu ritm a n in g  m exanik q ism i uchun  e rk in  tebranish chastotasin i 
a n iq la n g . B u n d a  d v ig a te ln in g  in e rs iya  m o m e n ti /,= 0 ,1  
k g -m 2, m e xa n izm n in g  in e rs iya  m o m e n ti J = 2 Q  kg • m 2 
b ir in c h i m u fta n in g  b ik ir lig i Cml= 2 • 10s N  • m /ra d ; ik k in c h i 
m u fia n in g  b ik ir lig i C ^ - 4  • 108 N  • m /ra d ; re d u k to rn i 
uza tish  n isb a ti /p= 2 0 . B u  yerda re d u k to r tis h li g 'ild ira k la -  
r in in g  in e rs iy a  m o m e n tla r i h is o b g a  o lin m a y d i deb  
h iso b la ym iz .

1 .33 . D v ig a te l is h c h i m ash in a n i ijro c h i o rg a n i b ila n  
b ik ir lig i C12= 1 0 6 N  • m /ra d  ga teng u zun  o ‘q  b ila n  u langan. 
B u n d a  d v ig a te ln in g  in e rs iy a  m o m e n ti / ,= 0 ,2  kg • m 2,
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D vigatel reduktor

1.8- rasm.

y u k la m a n in g  in e rs iya  m o m e n ti J2 =  0 ,4  k g 'in 2. E le k tr 
y u ritm a g a  yu k la m a  to m o n id a n  m un ta za m  d a v riy  ta ’ s ir  
b e rila d i. B unda  d v ig a te l o ‘ q i te z lig in in g  te b ra n ish  a m p li- 
tu d a s in i b a h o la sh  m aq sa d id a  u z a tis h  fu n k s iy a s i W (p) 
=a>[(p ) /M yu2ip) bo ‘ lgan h o i u ch u n  L A C h T  va lo g a rifm ik  faza 
chasto ta  ta vs ifm i (L F C h T ) q u rin g .

1.34. P o d sh ip n ikn in g s in ish i tu fa y li ik k i m assali m exan ik 
tiz im n in g  ik k in c h i J2 massasi qada lib  (z a k lin ila ) qo lgan. 
B ir in c h i / ,  massaga d v ig a te l m o m e n tin in g  sakrashida h o s il 
bo 'lad igan o ‘tk in c h i ja rayonn i hisoblang. Bunda / , —1,5 kg • m 2; 
J  =  2,5 kg • m 2; C12= 1 0 4 N  • m /ra d ; dv iga te l m o m e n ti M =  60 
N  • m ; q a rs h ilik  m o m e n ti va d e m p fe rla sh  (so ‘ n d ir is h ) 
k o e ffits iy e n tin i hisobga o lin g .

1.35. D v ig a te ln in g  m e xa n ik  M {со) va m exa n izm n ing  
yuk lam a  A /^co ) ta v s ifla ri 1 .9 - rasm da k e ltir ilg a n . 1^-4 n u q - 
ta la rdag i tu ig ‘u n lik n i an iq lang .

1.36. S en trifiiga  uch ta  uza tish  nisbatiga ega b o ‘lgan, ya ’n i 
/ ,= 2 ; i =  4; i3= 6  u z a tis h  q u tis i o rq a li a s in x ro n  d v ig a te l 
y o rd a m id a  ha raka tga  k e lt ir ila d i.  D v ig a te ln in g  in e rs iy a  
m o m e n ti Jd =  1 kg • m 2, d v ig a te ln in g  n o m in a l te z lig i con =  
= 3 0 0  rad /s ; se n trifugan ing  in e rs iya  m o m e n ti / s= 1 6  kg • m 2; 
q a rsh ilik  m om en ti k ic h ik  bo ‘ lg a n i u ch u n  u n i hisobga olm asa 
ham  b o 'la d i, d v ig a te ln in g  m o m e n ti 100 N  • m  ga teng . A na  
shu be rilgan  h o la t uch u n  qanday uza tish  n isbatida  sentrifuga  
m aksim a l (eng ka tta ) tez lan ishga  e ris h is h in i an iq lang .

S en triiuga  te z la n is h in in g  u za tish  n isba tiga  es(/) b o g 'liq -
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1 9 - раем.

l ik ,  d v ig a te l v a li te z la n is h in i u za tish  n isb a tig a  ed(0  va  
s e n trifu g a  te z lig in i u z a tis h  n is b a tig a  o>s( 0  b o g ‘ l iq l ik  
g ra fik la r in i yasang. N a tija la m i sharh lang.

1 .37 . I jro c h i m a sh in a n in g  is h c h i o rg a n in i, va h  k ic h ik  
s iljis h n i m in im a l (eng k ic h ik ) vaq tda  b a ja rish i u ch u n  za ru r 
b o ‘ lg a n  re d u k to m in g  u z a tis h  k o e ffits iy e n tin i a n iq la n g . 
Is h c h i o rg a n  in e rs iy a g a  eg a , u n in g  s ta tik  q a rs h ilik  
m o m e n tin i hisobga olm asa ham  b o ‘ lad i. Bunda dv iga te ln ing  
in e rs iy a  m o m e n ti / ,= 1  k g * m 2; d v ig a te ln in g  n o m in a l 
m o m e n ti Л /п= 5 0 0  N  • m ; d v ig a te ln in g  n o m in a l te z lig i 
ton=100 rad /s; m exanizm ning inersiya m om enti J = 16 kg * m 2.

1 .3 8 . Y u k n in g  o ‘ m a tilg a n  s iljis h i te z lig i V = l  m /s , 
te z la n ish i a =  1 m /s2. Y u k n i S — 2 m  masofaga s iljitis h  kerak. 
B u n in g  u ch u n  za ru r b o 'lg a n  v a q tn i an iq lang .

1 .3 9 . B ir in c h is in in g  z ic h lig i у  =  1 k g /m 3 b o 'lg a n  
m a te ria ld a n  yasalgan va o ‘ lc h a in la ri: d ia m e tri D =  1 m ; 
u z u n lig i 1 = 1  m ; ik k in c h is i, teg ish licha  7= lk g /m 3; D =  2 m ; 
£ = 0 ,5  m ; u c h in c h is i, te g ish lich a  y=2  k g /m 3; ^ = 0 ,5  m ; 
L =  1 m  b o ‘ lgan  u ch ta  s ilin d m in g  ine rs iya  m o m e n tla rin i 
s o lis h tir in g .

12



1.1- masala. D viga te in ing  inersiya m om en ti J = \  kg • m 2; 
ba rabann ing  ine rs iya  m o m e n ti / b—10 kg • m 2; d v ig a te l o ‘q i 
b ila n  nlangan shestem yaning inersiya m om en ti / ,= 0 ,1  kg • m 2; 
barabann ing  o lq i b ila n  u langan shestem ya inersiya  m o m e n ti 
Ja —2 k g -m 2; y u k n in g  m assasi m =1000  kg; m u f'ta n in g  
b ik ir lig i Cm — 106 N  * m /ra d ; p o ‘ la t a rq o n n i b ik ir lig i 
Ca= 1 0 6 N /m ; re d u k to rn in g  F IK  r |= 0 ,8 ; b a ra b a n n in g  
d ia m e tri D b =  0,2 m ; shestem ya lam ing  tis h la ri so n i r, =  
12, r2 =  48 b o ‘ lg a n  k in e m a tik  sxem asi 1 .1 0 - rasm da 
k e lt ir ilg a n  k o ‘ ta rg ic h  m e x a n iz m  e le k tr  y u ritm a s in in g  
m exa n ik  q ism i uchun  h isob lash  sxem asin i tu z in g .

1.2. Masala yechish namunalari

Y e c h i l is h :  In e rs iya  m o m e n tla rin i va b ik ir lik la m i 
dvigate l o ‘qiga ke ltirish n i ba jaram iz. D viga te l o ’qiga k e ltirilg a n  
p a ra m e trla m i s h trix  ( ')  b ila n  b e lg ila ym iz . D v ig a te l — faza 
ro to r li va r, tis h la r so n i b o ‘ lgan  shestem ya d v ig a te l o ’q i 
te z lig id a  ay lanad i, shu sabab li J 'd =  Jd =  1 kg • m 2; J ' rl=  
= / rl=  0 ,1  k g -m 2. r 2 shestem ya va baraban cù2=  © ,// 
te z lik  b ila n  a y la n a d i, bunda

/p =  r2/ r ,  =  4 8 /1 2  =  4;
J 'a  =  JJ V  =  2/ 42 =  0,125 k g -m 2 ;
J \  =  J J i \  =  1 0 /4 2 =  0,625 k g -m 2 .

13



Y u k  Ugarilam a harakatlanad i. Ilga rilam a  harakatlanadigan 
p a ra m e trla m i a y la n m a  h a ra ka tla n a d ig a n  p a ra m e trla rg a  
k e ltir is h  u ch u n  k e ltir is h  ra d iu s in i b ilis h  zarur:

pk =  V/(û =  D J 2  • /p =  0 ,2 /2  • 4 =  0,025 m .

Y u kn in g  ine rs iyaga  ega e k a n lig in i b a h o lo vch i m massa, 
dv iga te l va lig a  x u d d i J 'm in e rs iya  m om en tiga  ega b o 'lg a n  
jism d a n  k e ltir ila d i, ya ’n i

J ’m =  m - p \  =  1000• 0 ,0252 =  0,625 k g • m 2.

cûj te z lik  b ila n  aylanayo tgan  m u fta  b ik ir lig in i dv ig a te l 
o ‘q iga  k e ltir is h  quyidag icha  am alga o s h irila d i:

С 'ш =  C J P ,  =  2 • № /4»  =  12,5 • 104 N  • rn /ra d .

P o*la t a rq o n m n g  b fld r iig i dv ig a te l o ‘q iga  q u y idag icha  
k e ltir ila d i:

c \  ~  Ca' p \ =  Ю6 • 0 ,0 2 Я  =  0 ,6 2 5 • 103 N •  m /ra d .

Y u k  tu fa y ü  h o s il b o 'la d ig a n  yu k la m a  (o g 'ir lik  k u c h i) 
d v ig a te l о q iga  x u d d i m om e n t ka b i k e ltir ila d i:

^yu2 =  m ' g  * Pk =  1000 * 9 ,8 • 0,025 =  245 N -  m .

U za tm a n in g  fo yd a h  ish  k o e ffits iy e n ti o rq a li b e rilg a n  
is ro f m o m e n ti bevosita  d v ig a te l o 'q ig a  ta ’s ir  k o 'rs a ta d i, shu 
sababli

4 , i  =  ^ ( V n  -  1) ^  245 (1 /0 ,8  -  1) =  61 N  • m .

M exa n ik  q ism n i hisoblash sxemasida inersiya m o m e n tla ri 
m a yd o n i in e rs iya  m o m e n tin in g  m iq d o rig a  p ro p o rs io n a l 
b o 'lg a n  to ‘g ‘ r i  b u rch a k la r k o 'r in is h id a , q a y ish q o q lik  esa
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to ‘g ‘ r i c h iz iq  ko‘rinishida, chiziqning uzunligini esa tegishli 
q a y ish q o q lik  m iqdo riga  te ska ri u z u n lik  b ila n  tasvirlash  qabu l 
e tilg a n . E le k tr  y u ritm a n in g  m e xa n ik  q is m in i d a s tla b k i 
h is o b la s h  sxem asi 1 .1 1 - rasm da  te g is h li m a ssh ta b d a  
k e ltir ilg a n .

M e x a n ik  q ism n ing  k e ltir ilg a n  h isob lash  sxem asin ing  
ta h lili a rq o n n i C \  qay ishqoq lig iga  n isba tan  m u fta n i C 'm 
q a y is h q o q lig in i h is o b g a  o lm a s a k  h a m  b o 'l is h l ig in i 
k o 'rs a ta y a p ti, ch u n k i C 'm >  C \ .  U  h o ld a  h isob lash sxem asi 
sodda lash ib , 1 .11- b rasm da k e ltir ilg a n  so‘ngg i k o ‘ r in is h n i 
o la d i. B unda  C12= C 'a =  0,625 • 103 N  • m /ra d ; / ,  =  /  +  Ja+  
+  Г А +  J \  =  1 +  0,1 +  0,125 +  0,625 =  1,85 kg ■ m 2; J2=  
=  J \  =  0,625 kg • m 2; Л /уи1 =  61 N  • m ; M ^ 2 =  245 N  • m .

S hunday q ilib , k o 'ta ig ic h  m exan izm  e le k tr y u ritm a - 
s in in g  m e x a n ik  q is m in i h iso b la sh  sxem asi ik k i m assa li 
teb ranm a  tiz im  k o 'rin is h id a  ta q d im  e tilis h i m u m k in .

M

a)

jnl

4
I.

M  — ►
4 - KM

b)

M exanik qismini hisoblash sxemasi

1.11- rasm.
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1.2- masala. M usta h ka m  (d v ig a te l o 'q ig a ) o ‘m a tilg a n  
zveno ca(t) te z lig in in g  vaqtga n isb a ta n  o 'z g a ris h i 1 .12- 
rasm da k e ltir ilg a n . A n a  shu g ra fik  uch u n  dv iga te l m om e n - 
tin in g  vaqtga M (t)  b o g ‘ liq iig in i h isob lab , q u rib  ko 'rsa tin g . 
B un ing  u ch u n  in e rs iya  m o m e n ti y ig ‘ in d is i J =  1 kg • m 2; 
reaktiv xususiyatga eg z b o 'lg a n  S tatik q a rsh ilik  m om en ti M ^ =  
=  10 N  • m  q ilib  be rilgan .

Y  e c h  i  1 i  s h  i . M ustahkam  o ‘m a tilg a n  n ie xa n ik  zveno 
uch u n  d v ig a te l M (t) m o m e n tin in g  haraka t teng lam asi M =  
-  M ^ +  JTdai/dt n i a loh ida  co(/) bo ‘ laklarga qarab an iq laym iz. 
S ta tik  q a rs h ilik  M  (t) m o m e n tin in g  te z lik k a  b o g 'ü q lig ig a  
qarab a lo h id a  ham da d in a m ik  M u =  Jzda>/dt m o m e n tn i 
a lo h id a  k o ‘rsatam iz. (1.13 va 1.14- rasm lar)



1.14- rasm.

1. D V IG A T E L L A R N IN G  E L E K T R O M E X A N 1 K  
X U S U S IY A T L A R I

M a z k u r bobdagi m asa la lam i yech ish  u ch u n  ta laba 
tu r li d v ig a te lla rd a  ene rg iyan ing  o 'z g a rtiris h  b ila n  bog ‘ liq  
d in a m ik  ja ra y o n la m i m a te m a tik  ifo d a la s h n i b ilis h i va bu 
ifo d a la rd a n  foydalana o lis h i, d v ig a te lla m in g  s ta tik  ta v s ifla rin i 
h iso b la y  o lis h i, tu r li p a ra m e trla r ta ’ s ir in i baholashga, tu rh  
tu rd a g i e le k tro m e xa n ik  o ‘ zg a rtg ich la m in g  tu z ilis h  (s tru k tu - 
ra ) sxem a la ri ham da chasto ta  ta v s ifla rin i ta sv irla y  o lis h i 
kerak. B e rilgan  savollarga o lin g a n  ja v o b la r e le k tr d v ig a te ila r 
q a to r  k o 'rs a tk ic h la r in in g  f iz ik  m a ’ n o s in i c h u q u rro q  
tu sh u n ish  im k o n in i be rad i. |

j¿ q w 2au] ,7  S j



2.1. Masala va savotlar

2 .1 . P asport m a ’ lu m o tla r i q u y id a g i q iym a tla rg a  ega 
bo'Jgan m u s ta q il q o ‘ zg ‘a tis h li M fI-4 1  tu rd a g i o ‘zgarm as 
to k  dviga te lin in g  ta b iiy  e lektrom exan ik va m exan ik ta vs iila rin i 
qu rin g : n o m in a l q u w a ti P = 12 k W t; n o m in a l ku c h la n is h i 
U = 220 V ; n o m in a l ay lan ish  chasto tasi «n= 6 8 5  a y l/m in ; 
n o m in a l to k i 1 =  64  A ; y a k o r va  q o 's h im c h a  q u tb la r 
ch u lg ‘a m la rin in g  q a rs h ilik la ri ^ + ^ = 0 ,2 4 8  Q  (q a rs h ilik la r- 
n in g  q iy m a tla ri 20 °C h a ro ra t u ch u n  b e rilg a n ).

2.2. 0 ‘ zgarm as to k  e le k tr m ashinasi 2 .1 - rasm da ta s v ir- 
langan  m e x a n ik  ta v s ifn in g  1— 5 n u q ta la rid a  ish lagan ida  
e n e ig iya  o q im i d ia g ra m m a la rin i va q u w a tla r b a la n s in i 
tasv irlab  b e rin g .

CO

2 .3 . N o m in a l ku c h la n is h i UD =  110 V  ga ega b o 'lg a n  
o zgarm as to k  d v ig a te lin in g  e le k tro m e x a n ik  ta v s ifi 2 .2 - 
rasm da k e ltir ilg a n . D v ig a te ln in g  ya ko r z a n jin  q a rs h ilig in i 
an iq lash ta la b  e tila d i.

2 .4 . K o 'ta rg ic h  c h ig ‘ ir iq  (le b e d k a ) p a sp o rt m a ’ lu ­
m o tla ri:

P = l 0 k W t; U = 220 V ; 1 =  50 A ; con= 1 0 4  ra d /s ;
0,1 i l  b o 'lg a n  o 'zgarm as to k  dviga teü  yo rdam ida  is h la tila d i.
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ff l,
ra d /s

2.2- rasm.

A na  shu m exan izm  massasi 800 kg teng y u k n i V  =  0 ,5  m / 
s te z lik  b ila n  k o ‘ ta ris h i u c h u n  y a k o r z a n jir ig a  qanday 
q a rs h ilik  u lash  kerak? M e xa n ik  uza tm a n in g  k e ltir is h  rad ius i 
pk=  =0 ,01  m ; uzatm a F IK  л = 0 ,9  b e rilga n .

2.5. S illiq lo v c h i s tanokn ing  s illiq la s h  d o ira s in i m u s ta q il 
q o ‘zg ‘a tis h li o 'zga rm as to k  d v ig a te li a y la n tira d i. U n in g  
n o m in a l p a sp o rt m a ’ lu m o tla r i q u y id a g ic h a : P =  6 k W t; 
U  = 22 0 V ; и п= 1 100 a y l/m in ; / п= 3 3  А ; г „ + г вд= 0 ,5 7 ß ; 
г ь=  130 Q . Y u k lam a  m o m e n ti M ^ - 2 5  N  • m  b o ‘ lgan ida  
s illiq la s h  b u rc h a k  te z lig i <o=210 ra d /s  b o iis h i u ch u n  
q o ‘ zg‘a tish  c h u lg ‘am  to k in i a n iq la n g . S un’ iy  m exan ik  va 
e le k tro m e xa n ik  ta v s ifla rin i q u rin g . E le k tr m ash inan i n o m i­
n a l te z likd a  o lin g a n  salt yu rish  ta v s ifi 2 .3 - rasm da k e ltirilg a n .

2.3- rasm.



2.6. M u s ta q il q o ‘zg‘a tis h li o vg a rm a s to k  d v ig a te liiü n g  
pasport m a ’ lu m o tla r i q u y id a g ila rd a n  ib o ra t: P  =  16 kW t; 
con= 7 2  ra d /s ; i n—86 A ; Un—220 V , /?ya2=Q ,21 d . K o o rd i-  
n a ta la ri tos= 3 6  ra d /s , M = 2 0 0  N  ■ m  b o ‘ igan n u q ta d a n  
o 'ta d ig a n  sun ’ iy  m exan ik  ta v s ifh i o lis h  uch u n  dv iga te l ya ko - 
riga  b e rila d ig a n  k u c h la n is h n i qanday o 'z g a rtiris h  kerak? 
S un ’ iy  e le k tro m e xa n ik  ta v s ifla m i q u rin g .

2.7. M u s ta q il q o ‘zg ‘a tis h li o ‘zgarm as to k  d v ig a ie lin in g  
ya ko r za n jirig a  q o ‘sh im cha q a rs h ilik n i k ir itis h  s ta tik  m exan ik 
ta vs ifh i o riiq ro q  chastota o ra lig ‘ ida  ishlatishga im ko n  b e rish in i 
k o 'rs a tin g .

2.8. M u s ta q il q o ‘ zg‘a tis h li o 'zgarm as to k  d v ig a ie lin in g  
d in a m ik  m e x a n ik  ta v s ifi n o m in a ld a n  y u q o ri a y la n is h  
ch a s to ta la rid a  y a k o r z a n jir in in g  q a rsh ilig iga  b o g 'liq  em as- 
lig in i isbo tlang .

2.9. C h iz iq li m exan ik  tavsifga  ega d v ig a te ln in g  te z lig i 
co=( 100+20 s in  10 i) ra d /s  k o ‘rin ish d a  o 'zg a ra d i. 0 ‘m a til-  
gan ( jo r iy )  re jim d a , m e x a n ik  ta v s ifn in g  s ta tik  b ik ir lig i 
ß ^ lO O  N  * m  • s; y u k la m a  b ila n  d v ig a te ln in g  in e rs iy a  
m o m e n ti y ig 'in d is i / z= 0 , l kg • m 2, e le k tro m a g n it va q t 
d o im iy s i 7 ^= 0 ,1  s b o ‘ lgan  h o la t u ch u n  dv iga te l m o m e n ti- 
n in g  te b ra n ish  a m p ü tu d a s in i an iq lang .

2.10. N o m in a l re jim da  ish layotgan m ustaq il qo ‘zg‘a tis h li 
o ‘zgarmas to k  d v ig a te lin i qo ‘ zg‘atish to k i 2 m arta kam ay- 
tirilsa , unda Statik m exanik lavs iih ing  b ik irlig i qanday o'zgaradi?

2.11. N o m in a l re jim d a  ish layo tgan m ustaq il qo ‘zg ‘a tish li 
o 'zgarm as to k  d v ig a te lin i ie z k o r to ‘x ta tish  uch u n  (d v ig a te l- 
n in g  n o m in a l m a ’ lu m o tla r in i 2 .6 - m asa la d a n  o lin g )  
d in a m ik  to rm o z la s h  q o 'lla n g a n . A g a r d v ig a te ln i o ‘ ta  
(o rtiq c h a ) yu k la n ish  im k o n iy a ti X -  2 b o äisa, u n in g  y a k o r 
z a n jir ig a  z a ru r b o ‘ lg a n  q o ‘sh im ch a  q a rs h ilik n i h iso b la b  
to p in g . D v ig a te ln in g  d in a m ik  to rm ozlash  re jim i u c h u n  
m exan ik va e lektrom exan ik ta vs ifin i qunng ham da torm ozlash 
v a q tin i an iq lang . B u h o la t u ch u n  dv iga te l va m exa n izm n ing  
in e rs iya  m o m e n tla ri y ig ‘ in d is i Jz =  1 * 6 kg • m 2, s ta tik  
yu k la m a  m o m e n ti re a k tiv  xususiyatga egaügi m a ’lu m .
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2.12. M u s ta q il q o ‘zg ‘a tis h li o ‘ zgarm as to k  d v ig a te li 
(u n in g  paspo rt m a ’ lu m o tla r in i 2 .6 - m asaladan o lin g ) gene- 
ra to rd a n  ta ’m in la n a d i, ge n e ra to m ing  pasport m a ’ lu m o tla ri 
d v ig a te ln ik id a n  ushbu h o la tla r u ch u n  d v ig a te ln in g  e le k tro - 
m exan ik  ta v s ifla rin i ta s \irla n g :

a) g e n e ra to r q o ‘ zg‘a tish  c h o ‘ lg ‘am idag i s im n in g  u z ilis h i 
tu fa y li ge n e ra to m ing  E Y K  no lga  teng b o ‘ lib  q o ld i;

b ) d v ig a te l y a k o rin i genera to r ya k o ri b ila n  bog ‘ layd igan  
s im  u z ild i;

d ) d v ig a te ln in g  q o ‘zg‘a tish  c h u lg ‘am idag i s im  u z ild i.
2.13. M u s ta q il q o ‘ zg ‘a tis h li o ‘ zgarm as to k  d v ig a te lin in g  

c h o 'tk a s i ta s o d ifa n  n e y tra ld a n  s iljis h i tu fa y li y a k o rn i 
m a g n its iz la n tirish  reaksiyasi paydo b o ‘ ld i va m exa n ik  M(co) 
ta v s if n o c h iz iq li b o 'lib  q o ld i. D v ig a te l va y u k la m a n in g  
m exan ik ta v s ifla ri 2 .4 - rasm da k e ltirilg a n . C h iz iq li m exan ik

(co) tavsifga ega yuklam a uch u n  dv iga te l ish i tu rg 'u n lig in i 
a n iq lang .

2.14. M ag n itla sh  e g rilig in in g  c h iz iq li b o ‘ lag ida ish la yo t- 
gan k e tm a -k e t q o ‘zg ‘ a tis h li o ‘zgarm as to k  d v ig a te lin in g  
yuk lam asi 2 m artaga kam aysa, s ta tik  m exan ik  ta v s if b ik ir lig i 
qanday o ‘zgaradi?

2 .4 -  rasm . 
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2 .15 . K e tm a -ke t q o ‘zg‘a tis h li o 'zgarm as to k  dv iga te lin ing  
m om e n t bo ‘y ic h a  c ‘ ta  yu k la n ish  q o b iliy a ti ( im k o n iy a ti)  
m usta q il q o ‘zg ‘a tis h li o 'zgarm as to k  d v ig a te ln ik id a n  n im a  
u ch u n  y u q o ri e k a n lig in i tu s h u n tirin g .

2 .16 . K e tm a -ke t k o ^ a t is h li o ‘ zgarm as to k  d v ig a te lin in g  
sa it yu rish  te z lig i am alda n im a  b ila n  an iq lanad i?

2.17 . K e tm a -ke t q o ‘zg ‘a tish li o 'zgarm as to k  dv iga te lin ing  
ta b iiy  m exa n ik  ta v s ifin i h isob lang  va  q u rin g . N is b iy  b ir lik d a  
ifoda langan  e le k tro m e xa n ik  ta v s if ushbu jad va ld a  be rilgan .

V* 0,3 ü,4 0,3 0,6 0,8 1,0 1,2 1,6 2,0

(Ù* 2,28 1,75 1,41 1,28 1,1 1,0 0,92 0,81 0,72

D v ig a te ln in g  pasport m a ’lu m o tla ri quyidag icha: Pn—10 kW t; 
ton= 89  ra d /s ; / n= 1 0 0  A ; U = 110 V , R ^ =  0,05 Q .

2 .18 . K e tm a -ke t q o ‘zg‘a tis h li o 'zgarm as to k  d v ig a te li 
yo rd a m id a  teska ri u la n ish  re jim id a  n o m in a l m om entga teng 
yu k la m a n i pastga co — —0,5 ton te z lik  b ila n  tu s h iris h  uch u n  
qanday q a rs h ilik  u lash k e ra k lig in i an iq la n g  (m a ’ lu m o tla m i 
o ld in g i m asaladan o lin g ).

2 .1 9 . U zo q  m ud d a t z a ru riy  te x n ik  nazo ra t bo ‘ lm agan i 
tu fa y ü  k e tm a -k e t q o ‘ zg ‘a tis h li o ‘ zgarm as to k  d v ig a te li 
ic h id a g i if lo s la n is h  q o ‘ z g ‘ a tis h  c h u lg 'a m id a , u n in g  
q a rs h ilig i bnctn d e y a rli teng b o ig a n , s h u n tlo v c h i q a rs h ilik  
hos il q ild i, Bu holda S tatik m exanik va e lektrom exanik tavs ifla r 
qanday o ‘ zgaradi?

2 .2 0 . K e tm a -ke t q o ‘ zg‘a tis h li o 'zgarm as to k  d v ig a te li 
(paspo rt m a ’ lu m o tla r in i 2 .1 7 - m asaladan o lin g ) n o m in a l 
re jim d a  ish la ya p ti. U n i te zko r to ‘x ta tis h  u ch u n  o ‘ z in i-o ‘z i 
q o ‘ zg‘a tad igan  d in a m ik  io rm o z la sh  re jim ig a  o 'tk a z ib  va 
to kn in g  o ‘ ta  o ‘s ish in i c liek lash  u ch u n  q o ‘sh im cha R^= 0 ,5  Q  
q a rs h ilik  u la n a d i. S ta tik  m exan ik ta vs ifm  h isob lang va ya ko r 
(k u c h li)  z a n jir in in g  qayta  u lashdagi sxem asin i ta sv irlan g .

2 .2 1 . K e tm a -ke t q o ‘zg‘a tis h li o ‘zgarm as to k  d v ig a te li 
b o ‘ Igan  y u ritm a ia rd a  n im a  sababdan ta sm a li va z a n jir li 
u z a tm a la r is h ia tilm a y d i?
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2 .2 2 . K e tm a -ke t q o 'z g ‘a tis h li o ‘zgarm as to k  d v ig a te iin i 
ik k i pog 'onada  ishga tu sh irad igan  q a rs h ilik la rn i h isob lang . 
(D v ig a te ln in g  pasp o rt m a ’ lu m o tla r in i 2 .1 0 - m asaladan 
o lin g ). B unda m aksim al to k  q iym a ti n o m in a l to k  q iym a tid a n  
ik k i m artadan  (ya ’n i /niax <  2 / n) o rtm a s lig in i ta ’ m in la n g .

2.23. Pasport k o ‘ rs a tk ic h la ri n o m in a l q u w a t P n= 9 kW t; 
n o m in a l aylan ish  chasto tasi con =  915 a y l/m in ; n o m in a l 
ku ch la n ish i Uln — 380/220 V ; n o m in a l faza to k i / ln= 24 A ; 
S ta tor c n u lg ‘ am i fazas in ing  a k tiv  q a rs h ilig i r,= 0 ,7 5 5  Q ; 
s ta to r fazas in ing  so ch ilm a  re a k tiv  q a rs liilig i x ,—1,05 f l ;  
ro to r fazasin ing  a k tiv  q a rs h ilig i /-2=0,485 f l ;  ro to r fazasi­
n in g  so ch ilm a  o q im id a n  h o s il b o ‘lgan  re a k tiv  q a rs h ilig i 
Xf=  0,855 f l ;  dvigate ln ing qisqa tutashish (harakatsiz) ho la tida  
ro to r ch u lg ‘am ida h o s il bo ‘ lad igan E Y K  E =  273 V ; inersiya  
m om en ti J =  0,46 kg • m 2 bo ‘ lgan asinxron  dv iga te l uchun  
ta b iiy  m exan ik va e le k trom exan ik  ta v s ifla m i q u rin g .

2.24. Pasport m a ’ lu m o tla ri o ld in g i m asalada be rilgan  
as inxron  dv iga te l uch u n  ro to r za n jirig a  q o ‘sh im cha  q a rsh ilik  
u lab  sun’ iy  ta vs ifm i cos=  45 rad /s  va 50 N  • m  nuqtadan 
o ‘tish ig a  e rish ing  ve ana shu reo s ta tli e le k tro m e xa n ik  ham da 
m exa n ik  ta v s ifla m i h isob lab  q u rin g .

2.25. P asport m a ’ lu m o tla r i 2 .2 3 - m asalada k e ltir ilg a n  
as inxron  d v ig a te l n o m in a l q iym atga  ega b o ‘ lg a n  yuk lam a  
b ila n  ish la m o q d a . A g a r e le k tr ta rm o q n in g  k u c h la n is h i 
ta so d ifan  10% kam aysa, u  ay lan ish  tezhg iga va  d v ig a te l 
is te ’m o l q ila d ig a n  to k  ham da q u w a t k o e ffits iy e n ti coscp ga 
q a n ch a lik  ta ’s ir  q ilis h in i baho lab  b e rin g .

2.26. P asport m a ’ lu m o tla r i 2 .2 3 - m asalada k e ltir ilg a n  
as inxron  d v ig a te l (A D ) e n e ig iya n i a lo h id a  cheksiz  ka tta  
q u w a tg a  ega a vtonom  s in x ro n  genera to rdan  (S G ) o la d i va 
n o m in a l re jim da  ish lam oqda. S in x ro n  genera tom ing rostlash 
tiz im id a g i sh ikastlan ish  tu fa y li u n in g  te zü g i 10% ga pasay- 
gan, am m o ku ch la n ish  o 'zgarm asdan qo lgan. B unday h o la t 
u ch u n  (A D ) te z lig i, is te ’m o l q ila d ig a n  to k i va coscp qanday 
o ‘ zg a rish in i baho lang.

2 .2 7 . U ch  fa za li as in xro n  d v ig a te ln in g  paspo rt k o ‘ rsa t- 
k ic h la r i haq ida  tushuncha  b e rin g . 2 .2 3 - m asalada d v ig a te l
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b e rilg a n  id e a l sa lt yu rish  re jim id a  ish lam oqda . F aza iardan 
b itta s i uzilgan ida  dviga te l te z lig i va u  is te ’m o l q ilad igan  to k n i 
a n iq lab  bering .

2.28. A g a r a s in x ro n  d v ig a te ln in g  k r it ik  (eng k a tta ) 
m o m e n ti A /k= 1 0 0  N - m ,  k r it ik  s irp a n is h i Sy=  0 ,1 sa lt 
yu rish  te z lig i o>0= 157  ra d /s  m a ’ lu m  b o ‘ lsa, bu  d v ig a te ln in g  
d in a m ik  b ik ir lig i uch u n  L A C h T  va L F C h T la m i tasv irlang .

2 .2 9 . Faza ro to r li a s in xro n  d v ig a te l n o m in a ld a n  ancha 
k ic h ik  bo 'lg a n  yuklam a b ila n  yuklangan ho lda  ishga tu sh irilish  
davrida  u  faqa t n o m in a l te z lik n m g  ta xm in a n  ya rm iga  teng 
te z likka ch a  b o rib  etgan xo los. B n paytda  b o ‘ lis h i m u m k in  
sh ika s tla n ish n i tu s h u n tirib  be ring .

2.30. A s in x ro n  dv iga te l ushbu pasport k o ‘ rsa tk ich la ig a  
ega: Uln= 380 /220  V ; / ln= 1 0  A ; x l= x 2l =  2 Q ; x = 2 2  Ü ; 
r * = \  Q. K r it ik  s irpan ish  Sy n i an iq lang . T o k la r uchun  ve k to i 
d iag ram m an i quyidag i S =  S J 2 ; S  =  Sk\ S = 2 5 k s irp an ish la r 
uch u n  q u rin g . U la m in g  a k tiv  ta s h k il e tu v c h ila rin i so lish - 
tir in g . B u nuqta lardag i m om en tla r n isba ti haqida n im a  deyish 
m u m k in lig in i tu s h u n tirin g .

2.31. A s in xro n  dvigate ln ing 2 .5 - rasm da berilgan m exanik 
ta vs ifid a g i 1— 5 n u q ta la ri u ch u n  ro to rd a g i to k  ch a s to ta la rin i 
an iq lang . S ta to r to k in in g  ch a s to ta s iy j= 5 0  H z ; ju f t  q u tb la r 
son i pp= 2 ; rasm da be rilga n  n u q ta la rd a g i te z lik la r q u y id a g i-

cha: co =180 rad/s; 
<ü2= 1 5 7  ra d /s ; 
co3= 1 2 0  ra d /s ; 
co=0  ra d /s ; 
co5= —30 ra d /s .

2.32. A s in x ro n  
d v ig a te l s ta to rig a
2 .6 - rasm da k o ‘ r -  
sa tilgan sun ’ iy  ta v - 

M u s ifn i o lis h  u ch u n  
b e rilish i kerak b o ‘l-  
g a n  U l k u c h la -  

2.5-rasm. n is h n i a n iq la n g .
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û), rad/s

S ta to r c h iilg 'a m m in g  R x q a rs h ilig in i hisobga o lm a ia  (R  =  0) 
ham  b o 'la d i, ta rm o q n in g  n o m in a l chasto tas i / ,= 5 0  H z; 
n o m in a l ku ch la n ish i U ln= 220 V ; sun ’ iy  ta vs ifd a g i chasto ta  
/ = 2 5  H z ; ju f t  q u tb la r so n i pp= 2 .

2 .3 3 . M e x a n ik  ta v s ifi 2 .7 - rasm da k e itiiilg a n  as inxron  
d v ig a te l m iq d o ri ga teng b o 'lg a n  re a k tiv  m o m e n tli 
yuklam a b ila n  ishga tiishganda qanday tezlikkacha e tib  boradi?

2 .3 4 . A so s iy  ta ’m ir  davrida  as inxron  d v ig a te ln in g  ro to r i 
y o 'n ild i va n a tija d a  u n in g  s ta to ri va ro to r  o ra s id a g i havo 
tirq is h i ik k i m artaga o rtd i. B u  h o l as in xro n  d v ig a te ln in g  
ta vs ifla rig a  qanday ta 's ir  ko ‘ rsatadi.
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2 .3 5 . A s in x ro n  d v ig a te ln in g  e le k tro m a g n it in e rs iyas i u  
to k  m a n b a id a n  ta ’ m in la n g a n d a  ku c h la n is h  rn a n b a id a n  
ta ’m in langanga qaraganda nega y u q o ri b o ' ladi?

2.36. D in a m ik  to rm o z la sh  re jim id a  a s in xro n  dv iga te l 
m ag n it z a n jir in in g  to ‘ y in is h i m exan ik ta v s if shakiiga  qanday 
ta ’ s ir k o ‘ rsa tad i?

2.37. N o m in a l q u w a ti Pn= 6 3 0 kW t; n o m in a l ku ch la n ish i 
U =  6 kV ; ju f t  q u tb la r so n i pp--= 3; M ^ / M ^  1,8 b o 'lg a n  
o da tdag i a yo n  q u tb li s in x ro n  d v ig a te ln in g  m exa n ik  ta v s ifin i 
q u rib  be ring .

2.38. O d d iy  ish  re jim ig a  m o ‘ lja lla n g a n  a y o n  q u tb li 
s in xron  dv iga te l idea l salt yu rish  re jim iga  yaq in  ho la td a  ishlab 
tu r ib ti. A g a r q o ‘zg ‘a tish  to k i b ir  tekisda  no lgacha  pasaysa, 
qanday h o la t yuzaga ke lad i?

2.39. A y o n  q u tb li s in x ro n  dv iga te l q u w a t k o e ffits iy e n ti 
coscp~l re jim id a  tu r ib ti. O p e ra to r qo ‘zg ‘a tish  to k in i k o ‘p a y- 
t ird i. B u  h o i s ta to r to k ig a  qanday ta 's ir  ko 'rsa ta d i?

,2.40. A yonm as «qutbli s in x ro n  dv iga te l M m =  0 ,5  M r 
yu k la rn a  b ila n  ish la b  fu r ip t i A g a r s ta to iga  b e rila yo tg a n  
ku ch lan ish  10% ga pasaysa, bunda  ro to r h o la tin in g  b u rchag i 
s ta to r m aydon iga  n isba tan  qanday o 'zgarad i?

2.2. Masala yechish namuualari

2.1- masala. M u s ta q il q o ‘zg ‘ a tis h li o ‘zga rm as to k  
d v ig a te lin in g  (M Q  0 ‘T D )  ta b iiy  ta v s ifin i h iso b ia n g  va 
q u rin g .

D v ig a te l k o 'rs a tk ic h la ri: P  = 2 0  kW t; n = 7 5 0  a y l/m in ; 
Un—220 V ; /= 1 0 0  A

Y  e c h  i  1 i  s h : M Q  O cT D  ta b iiy  tavs ifm ing  m a te m a tik  
ifo d a s i ushbu  k o ‘ rin is h d a  y o z ila d i:

a) e le k tro m e xa n ik  ta v s if u ch u n

v c ;
b ) m e xa n ik  ta v s if u ch u n

u = U J S - R yaZM / G ‘
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B u fo rm u la la rd a  va C =  K@  no m a ’ lu m  h iso b la n a d i. 
O datda  o ‘zgarm as to k  m asn ina la ri uch u n  barcha  is ro fla m i 
y a rm i e le k tr is ro fla rd a n  ib o ra t deb qabu l q ilin a d i, ya ’n i

P.—U I  = P  +  2 - / 2J L .I n n  n  n  ya

B u n d a n

R ^ U J J  I \ -  R J 2 ' P = m ' № / 2 - \ 0 №  -  
-  20000/2*1003*0,! Q.

E lektrom exan ik tavs if tenglamasidan quyidag in i an iq iaym iz

C =  • 7 5 0 /30  -
-  0 ,1 ' 1QQ/K • 7 5 0 /30 = 2 ,6 7  V  • s,

B u h o ld a :
a ) e le k tro m e xa n ik  ta v s if

© = 2 2 0 /2 ,6 7 - (0 ,1 /2 ,67 ) • =  82,4 -  0 ,0 3 7 /^ ;

b ) m e xa rtik  ta v s if

e )= 2 2 0 /2 ,6 7 -(0 ,1 /2 ,672)  * M  =  82 ,4  -  0 ,014 /1 /

te n g la m a la r yo raam ida  h isob lab  to p ila d i. S unday h iso b - 
k ito b  n a tija la rid a  q u rilg a n  M Q  0 ‘T D  ta v s ifla ri 2 .8 - rasm da 
k e ltir ilg a rv

2.2- masala. K e tm a -k e t q o ‘zg ‘a tis h li o ‘zgarm as to k  
d v ig a te ld a n  (K K Q  0 ‘T D ) yu k la m a  M yû M n b o 'lg a n id a  
covu=  — 0 ,2  « n te z lik n i o lis h  u c h u n  y a k o r  z a n jir ig a  
u la n a d ig an  q o 'sh im e h a  q a rs h ilik n i a n iq lang . D v ig a te ln in g  
paspo rt m a ’ iu m o tla ri quy idag icha: 1^= 100  k W t; ©a=100  
ra d /s ; / n= 1000  A ; C/ = 110 V  (naexanik is ro fla r m o m e n ti 
hisobga o lin m a y d i).

Y e c h i l i& h i .  K K Q  0 ‘T D  m e x a n ik  ta v s ifi ushbu  
teng lam a b ila n  aniq lanadfc

® “  V J t o f »  -  a u m w  * M ,
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M a g n itla n is h  e g rilig in i ushbu ik k i to 'g 'r i c h iz iq  yo rd a - 
rn ida  c h iz iq ia s h tira m iz :
a8ar K  b o ‘ lsa , iin d a  «£ — A f deb q a b u l q ila m iz ; 
agar / ya> / n b o 'ls a , unda <>=<i>toV^ O n — const deb qabul 
q ila m iz .

M exa m k is ro fla r m o m e n tin i hisobga o lm asdan q u y i- 
d a g in i o la m iz :

2.S- rasm.



M n =  p j í on =100  • lo 3/LOO =  1000 N  • m .

U sh b u  M a =  k • O n • I a n isbatdan esa
K ® n =  M J I a =  1000/1000 =  1 v - s  n i a n iq la ym iz .
M e x a n ik  ta vs ifn in g  ifodasidan esa

^ , = ( í y ^ „ - < o „ ) - W V M = (  1 1 0 / 1  -  

-  100) - 1/ 1000= 0,01 £2 
e k a n in i a n iq la ym iz . Q o 'sh im cha  re z is to m i u laganda

co=  co0 -  [ « ya+ / ? v/ ( / c O n) 2] • M ,

bundar, esa

K  - [ ( £ 0 0- o > ) / M ] - ( ^ n)  -  R ^ ,  

agar cu^—0 ,2  w n; A f — M a bo ‘lsa , u h o id a  

ío0=  U J k ü b -110/1 = 1 1 0 s 1;

/^=[110—<—0,2 • 100)]/1000 - 12 -  0,01 =  0,12 Q.

3 . E L E K T R  Y U R IT M A L A R N IN G  
K O O R D IN A T A L A R IN 1  R O S T L A S H

B u bob  e le k tr y u riím a la m in g  asosiy k o o rd in a ta la rin i 
»T ítia a ii b ü a n  b o g 'iiq  b o ‘ igan  ish ig »  v«¿uí.
S hun ingdek, m azku r bebda o ‘zgarm as va o ‘zgaruvchan  to k  
e le k tr y a ritm a la m in g  o ch iq  va y o p iq  t iz iin la r i ta v s ifla rin i 
b isob lash b ila n  b o g 'iiq  b c ‘ igan  m asa la la r ham  k e ltir ilg a n . 
B ir  q a to r m a s a la la rn i y e c n is h d a  z a m o n a v iy  s ta n d a rt 
(n a m u n a v iy ) soziaah uslubJari k o o rd in a ta la rn i ro s tlo v c h i 
ko a tiH ía m in g  s in tw i m iso lid a  y o r itila d i

3.1» Masala va savoliar

3 ,1 . E le k tr y u ritm sn m g  um um lashgan  o c h iq  k o n tu rli 
e le k tro m e xa n ik  tiz íra i tu z ilis h  (s tru k tu ra ) sxem asin i ta s v ir- 
lash asesida o 'zgarm as to k , a s in x ro n  va s in x ro n  d v jg a te l-
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la rdan ta sh k il e tilg a n  e ie k tr y u ritm a n i bah o lo vch i p a ra m e tr- 
la m i tu s h u n tirin g .

3 .2 . M e xa n izm  ine rs iya  m o m e n tin in g  ko ‘payish i e ie k tr 
y u ritm a n in g  o c h iq  k o n tu rii e le k tro m e xa n ik  tiz im i te b ra n i- 
shiga qanday ta ’s ir ko 'rsa tad i?

3 .3 . O ^zg a rm a s to k  d v ig a te lid a  y a k o r z a n jir id a g i 
q a rs h ilik n in g  o rtis h i e ie k tr y u ritm a n in g  o ch iq  k o n tu r ii 
e le k tro m e xa n ik  t iz im i tebran ish iga  qanday ta ’s ir qo 'rsa tad i?

3 .4 . A s in x ro n  d v ig a te ln i asosiy (k a p ita l) ta ’m irla n ish  
vaq tida  havo o ra lig ‘ in in g  ka tta la sh u v i e ie k tr y u ritm a n in g  
o ch iq  k o n tu r ii e le k tro m e xa n ik  tiz im i teb ran ish iga  qanday 
ta ’s ir ko 'rsa ta d i?

3 .5 . C h iz iq li m exan ik  tavsifga  ega e ie k tr y u ritm a n in g  
e lektrom exan ik tiz im in in g  boshlang‘ic h  sha rtla ri n o l va  M y =  
=  0 b o ‘ lgan ida  k ir is h  ta ’s ir sakrashidan hos il b o ‘ lgan 
reaksiyan ing  o tk in c h i fu n ks iya s in i to p m g . E ie k tr y u ritm a  
o ‘ z g a ru v c h i in e rs iy a  m o m e n ti va  u nga  m os ra v is h d a  
o 'z g a ra d ig a n  e le k tro m e x a n ik  v a q t d o im iy lig i Tm b ila n  
ish la yd i. U shbu  u ch ta  h o la tn i k o ‘ r ib  ch iq in g :

a) Tu, =  °>01 s; Tm =  0,05 s;
b) T  =  0,01 s; Tm =  0 ,04 s;
d ) 7 ^  =  0,01 s; Tm -  0,03 s.
3 .6 . 0 ‘ zgarm as to k  d v ig a te lli o c h iq  k o n tu rii e le k tro - 

m exan ik  tiz im n in g  so 'n ish  k o e ffits iy e n tin i va te b ra n ish in in g  
lo g 3.:-finüc d c L 'e ffiS flö iÜ  gn iq laag. u v ig a te i quyidag i p a sp o it 
ko ‘ rsa tk ich la rig a  egal U  = 220 V ; /„= 2 0  A ; © „=100 ra d /s ; 
R ^ =  1 ß ; H ; / r = 0 ,08  kg • m \

3 .7 . A s in x ro n  d v ig a te lli o ch iq  k o n tu r ii e le k tro m e xa n ik  
tiz im n in g  so‘n ish  k o e ffits iy e n tin i va  te b ra n ish in in g  lo g a rif-  
m ik  d e k re m e n tin i an iq lang. D v ig a te l quy idag i pasport k o ‘ f -  
sa tk ich la rig a  ega: M k=100  N * m ; ju f t  q u tb la r son i p .= 2; 
k r it ik  s irp a n is h i Sk =  0 ,2 ; Jx — 0,1 kg • m 2.

3 .8 . M u s ta q il q o ‘zg ‘a tish tt o £zgarm as to k  d v ig a te l v a li 
q a y is h q o q lig i C 12= 2 0 0  N  * m /ra d  b o ‘ lg a n  m u fta  o rq a li 
yuk lam a  b ila n  u langan. Y uklam a o ‘q i to 'x ta tilg a n  h o la td a  
lo g a rifm ik  so 'n ish  d e k re m e n tin i ya ko r za n jirig a  u lanad igan
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q a rs h ilik  m iq d o rig a  b o g 'liq  b o 'lg a n  g ra fig in i q u rin g , 
D v ig a te ln in g  paspo rt k o 'rs a tk ic h la ri U = 220 V ; / „ =  20 A; 
шп= 1 0 0  ra d /s ; ^ = 1  /,= 0 ,1  k g * m 2 (e le k tro m a g n it
in e rs iya n i hisobga o lm ang ).

3.9. Ik k i massaga ega elektrom exanik tiz im d a  dvigate ln ing 
m exan ik  ta vs ifin ing  b ik ir lig i ushbu q iym atla iga  ega bo 'lgan ida  
nega q a y ish q o q lik  teb ran ish la rda  tin c h la n tirg ic h  b o 'lm a yd i?

a) P =  0;
b ) P =  oo.
3.10. M u s ta q il q o ‘zg‘a tis h li o ‘zgarmas to k  d v ig a te l te z li- 

g in i ros tlash  u ch u n  g e n e ra to r-dv iga te l (G — D ) tiz im  q o ‘ l-  
la n ilg a n . G e n e ra to r va dv iga te l s ifa tid a  is h la tilg a n  e le k tr 
m ash ina la r ikka la s i b ir  x il quyidag i n o m in a l k o 'rs a tk ic h la ig a
ega : n o m in a l q u w a t ^ —12 kVVt; no m in a l a y lan is fe -----
chasto tasi nn~790  a y l/m in ; n o m in a l k u c h la n is h i Un~220
V ; n o m in a l to k i /„= 6 5  A ; ya ko r z a n jir i q a rs h ilik la rin in g  
y ig 'in d is i r  —0,266  Q; ine rs iya  m o m e n ti /= 0 ,4  k g -m 2. 
‘D v ig a te l tezM gini rostlash  d ia p a zo n in i a n iq lang . Q u y id a g ila r 
b e rilg a n : te z lik n i u sh lab  tu ris n  a n iq lig i ± 1 5 % ; d v ig a te l 
yu k la m a s in in g  m o m e n ti 0,1 M n dan to  M n gacha oraLiqda 
o 'zg a ra d i; g e n e ra to m in g  q o id iq  E Y X ±5  V  n i ta s h x il e tad i; 
ish ja rayon ida  m ashinalarning harom ti +50 °C  dan  to  +90 °C 
gacha o ‘ zgaradi.

3.11. K o 'rs a tk ic h la ri o ld in g i masalada k e ltir ilg a n  dviga te l 
te z lig in i rostlash  u ch u n  tir is to r li o ‘zgarlg i-"h  (T O ‘ )  is h la til­
gan. T O ‘ k o lp rik s im o n  u c h  ia z a li sxem a asosida y ig ‘ ilg a n  
b o ‘ lib , k u c h la n is h i 3 x 2 2 0  V  b o ‘ ig a n  e le k tr  ta rm o q d a n  
bevosita  ene ig iya  o la d i. T e z lik n i rostlash o ra lig 'i (d iap a zo n i) 
D f= 5 :1  b o ‘ ls in . T e z lik n i bunday rostlash  u s lu b id a  coscp 
o ‘ zg a rish in i baho iang .

3.12. G —D  tiz im id a  av iga te in i 0,7 s ic h id a  ishga tu sh irish  
uch u n  za ru r b o 'lg a n  ja d a lla s h tiris h  k o e ffits iy e n tin i a n iq lab  
be ring . D v ig a te l va  gene ra tom ing  pasport k o ‘ rs a tk ic h la ri 
3 .10* m asalada k e ltir ilg a r  S huningdek, g e n e ra to r q o ‘zg‘a - 
tis h  c h u lg 'a m in in g  v a q t d o im iy s i /= 1 ,5  s, q o ‘ zg ‘a tish  
ch u lg 'a m in in g  n o m in a l ku ch la n ish i U = 220 V .
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3 .1 3 . M u s ta q il q o ‘zg ‘a tis h li o 'zgarm as to k  d v ig a ie lin in g  
ya ko r ch u lg ‘am iga q o ‘sh iracha q a rsh ilik  Jih p a ra lle l u langan. 
N a tija d a  sun ’ iy  e le k tro m e xa n ik  ta v s if o lio g a n . T a ’m in o t 
k u c liia n is h i 220 V , dv ig a te ln in g  ta b iiy  e le k tro m e xa n ik  ta vs ifi 
m a ’lu m  va u 3 .1 - rasm da k o 'rs a tilg an.____________ .

o*
rad/s

120-

tabiiy

60  - -  ¿¡un’iy

4 0  -

2 0 -

-------------- ,------ ------ 1-------h------1-------------- »
- 2 0 - 1 0  0  10  2 0  3 0  I p  A

3 .1 - rasm.

B e rilg a n  sh a rtla rd a n  va q a rs h iiik la rn in g  q iy m a t- 
la iin i an iq lang .

3 .1 4 . A g a r q u y id a g i q a rs h ilik la rd a n  b iro rta s i u z ilsa , 
m ustaq il q o z g ‘a tis h li o 'zgarm as to k  d v ig a ie lin in g  e le k tro ­
m exan ik ta vs iila rin i (3 .13 - masaladagi sxema) tasvirlab benng:

a )  R y ,

*>) Ä sh
3 .1 5 . K e tm a -ke t q o 'z g 'a tis h li o 'zgarm as to k  dvigateJi 

gene ra to rdan  ta ’ m in la n a d i. G e n e ra to r s ifa tid a  x u d d i d v ig a - 
te ln i o ‘z i kab i e le k tr m ash ina  ish ia tilg a n . B u sxem aaa sa ii 
y u ris h  re iim i x a v fli b o 'la d is n i?  B unday tiz im d a  te z lik n i 
rostlash  u s lu b in i ta k lif  e ting .

3 .1 6 . K e tm a -ke t q o 'z g 'a tis h li o 'zgarm as to k  d v ig a te li 
ushbu n o m in a l ko 'rsa tk ich la rg a  ega: P = 6  kW& Un~-22Q V ; 
// ,= 8 5 0  a y l/m in ; / n= 3 6 A ; y a k o r z a n jim iin g  q a rs h ilig i
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/•^= 0 ,2  Q ; q o ‘ zg ‘a tish  c h u lg ‘a m i q a rs h ilig i rqch= 0 , l £2. 
M ag n itla sh  e g rilig i 3 .2 - rasm da ke ltirU gan k o ‘ rin ishga ega 
bo ‘ lgan to ‘g ‘r i ch iz iq  b ila n  approksim asiyalash m um kin . 0 ‘z - 
o 'z in i q o ‘ zg ‘ a tis h  b ila n  d in a m ik  fo rm o z la s h  re jim b  
u c h u n (3 .3 - rasm ) d v ig a te ln m g  e le k tro m e xa m k  ta v s ifin i 
h isoblang va qu ring . D in a m ik  to rm ozlashdagi q o ‘shim cha 
q a rs h ilik  = 0 ,6  Í2.

M K C H

3.3- rasm.

3 .1 7 . K e tm a -k c i q o 'z g 'a tis h li o ‘zgarm as lo k  a v ig a te li 
(paspo rt k o ‘ rs a tk ic h la ri o ld in g i m asalada k e ltir iig a n ) 3 .4 - 
rasm da k o ‘ rs a tilg a n id e k , y a k o r c h u lg ‘ a m i sh u n tla n g a n  
sxem ada ish la m o q d a . S h u n tla sh  q a rs h ilig i RA= 0 ,6  f í ;  
q o ‘ sh im cha  q a rs h ilik  Rq~  1,2 Q . M e x a n ik  ta v s ifn i h isob lab  
c b iq in g  va q u rin g .

3 .1 8 . K e tm a -ke t q o ‘ zg ‘a tis h li o ‘zgarm as to k  d v ig a te li 
(pasport ko ‘ rsa tk ich la ri 3 .16- masalada be rilgan ) 3 .4 - rasm da 
b e rilga n  sxemaga inos ya ko r c h u ig ‘a m i shun tlangan  ho lda

£/=220 V 
M U C H

_ / Y Y Y \ _

3.4- rasm. 
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ish la rncqda. S hun tlash  q a rsh ilig i Rsh =  0,9 Q , q o ‘sh im cha  
q a i'sh iiik  R = 2  Q  teng . D v ig a te ln in g  m exan ik va e le k tio - 
m exan ik ta v s ifla rin i liiso b la b  ch iq in g  va q u rin g .

3 .19 . Q isqa tu ta s h tirilg a n  ro to r li as in xro n  d v ig a te ln in g  
te z lig i chasto ta  o ‘zg a rtg ich  — asinxron  d v ig a te l ( C hO  ‘— 
A D ) tiz im id a  rostlanad i. D v iga te ln ing  pasport k o ‘ rsa tk ich la ri 
q u y id a g ila r: Pn= 3 ,5  k W t; «n= 8?8  a y l/m in ; i / n= 3 8 0  V ; 
/ n= 1 0 ,l A ; sta tor chu lg ‘am in ing  aktiv  qarsh ilig i r, =  2,16 Q; 
s ta to m in g  re a k tiv  q a rs h ilig i x , =  2,03 Q.: ro to m in g  statorga 
k e ltir ilg a n  a k tiv  q a rs h ilig i r2 =  3,33 Q ; ro to m in g  statorga 
k e ltir ilg a n  re a k tiv  q a rs h ilig i x \  =  1,46 Q.

Q uyidag i sh a rtla r ba ja rilganda  statorga b e rilis h i kerak 
b o ‘ lgan  chasto ta  va ku ch la n ish n i an iq lang:

a) yuk lam a m o m e n ti M  =  15 N  • m ; co =  157 rad /s  
b o 'lg a n id a ;

b) yuk lam a  m o m e n ti =  15 N  • m ; oo =  45 rad /s  
b o ‘ lgan ida .

?  20. CMsqa n ita s litir iig a n  jo to r ii ik k ita  as inxron  dv iga te l 
(pasport k o ‘ rs a tk ic h la ri o ld in g i m asalada b e rilga n ) u m u m iy  
va lda  ish la yd ila r. Ish la b  ch iqa rishdag i te x n o lo g ik  n o m u ta - 
n o s ib lik  f ifa y li b ir in c h i m ashina ro to rin in g  a k tiv  q a rs h ilig i 
pasportdag i k o 'rs a tk ic h d a n  10% kam , lk k in c h i m ash ina  
ro to r  c h u lg ‘ a m in in g  a k tiv  q a rs h ilig i p a s p o rt k o 5rs a t- 
k ic h id a n  10% ga k o ‘p  b o 'lib  c h iq d i. A g a r u m u m iy  yuk lam a  
M  —15 N  m  b o ‘ lsa, d v ig a te lla m in g  yu k la n ish  d a ra jas in i 
baho lang.

3.21. M u s ta q il q o ‘zg ‘a tis h li o ‘zgarm as to k  d v ig a te lin i 
ishga tu sh irish d a g i o 'tk in c h i ja ra y o n n i h isob lang. D v ig a te l 
quy id a g i pasport k o ‘ rsa tk ich la rga  ega: P  =  12 k W t; n  =  
=1360  a y i/m in ; Un =  220 V ; I n =  64 A ; ryaI=  0 ,194 Q : / “=  
=  0 ,4  kg • m 2; o cta  yu k la n ish  im k o n i X -  2. Ishga tu sh irish  
to k in i ye ta rh  dara jada chegaralash u ch u n  ya ko r za n jirig a  
q o ‘ sh im cha  re z is to r u la n g a n . S ta tik  yu k la m a  m o m e n ti 
d v ig a te ln in g  n o m in a l m om en tiga  teng.

3 .2 2 . M u s ta q il q o ‘zg ‘a tis h li o 'zgarm as to k  d v ig a te lin i 
(pasport ko ‘rs a tk ic h la ri o ld in g i m asalada k e ltir ilg a n ) tu r li
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IV =  1, 2 , 7 songa te n g  p o g ‘ o n a la r b ila n  ish g a
tu sh irg a n d a  ishga tu sh irish  v a q tla rin i s o lis h tir in g . Ishga 
tu s h iris h  p o g 'o n a la ri so n in i tan lashga avsiya la r be ring .

3.23. M u s ta q il q o ‘zg ‘a tis h li o 'zg a rm a s to k  d v ig a te li 
(pasport k o ‘ rs a tk ic h la ri 3 .12- m asalada k e ltir ilg a n ) uch u n  
ya ko r za n jirig a  berilgan  kuch lan ish  3 .5 - rasm da tasvirlangan  
q o n u n  b o 'y ic h a  o 'zg a ra d ig an  h o la td a g i ish^a  tu s h iris h  
o 'tk in c h i ja ra y o n in i h isoblang. Q a rs h ilik  m o m e n ti re a k tiv  
x u su s iya tli va  u  M  = M B.

V,\

3.5- rcsm.

3 .2 4 . G - D  tiz im id a  ish layd igan  d v ig a te ln i ishga tu s h i- 
ris h d a  g e n e ra to m i q o ‘ zg "a tish  c h u lg 'a n tig a  Uk = 1 0  V  
k u c h la n is h  b e rilg a n id a g i o ‘ tk in c h i ja ra y o n n i h iso b la n g . 
G e u e ra to m in g  uza tish  k o e ffits iy e n ti A '= 4 ,4 ; g e n e ra to r 
q o ‘ z g ‘ a tis h  c h u lg 'a m in in g  v a q t d o im iy s i T  =  0 ,5  s; 
g e n e ra to r — d v ig a te l tiz im in in g  y a k o r z a n jin  q a rs h ilig i 
^ = 0 , 5  Q ; gene ra to r -  d v ig a te ln i y a ko r z a n jir i in d u k tiv lig i 
L ^ = 0,025  H ; ¿ /-2 2 0 V ; d v iga te ln ing  id e a l salt yu rish  te z lig i 
<o0= 1 1 0  rad/s; Jz =  0,8 kg • in 2; s ta tik  q a rs h ilik  m o m e n ti 
a k tiv  xu su s iya tli bo ‘ lib , u  M =  10 N  • m .

3 .2 5 . G —D  tiz im id a  ( t iz im  k o ‘ rs a tk ic h la r i o ld in g i 
m asalada k e ltir ilg a n ) g e n e ra to m i q o ‘ zg‘a tish  c h o ‘ lg ‘ am iga



berilgan  i / kch—+ 5  V  ku ch la n ish  i / kch=  - 5  V  ga o 'z g a rtirilg a - 
n ida  (3 .6 - rasm ) reverslash o ‘ tk in c h i ja ra y o n in i h isob lang. 
Y uklam a m o m e n ti re a k tiv  xu su s iya tli va u — 10 N  • m . 
co ( /)  va /ya ( /)  bog ‘ la n is h la r g ra fig in i q u ririg .

5

f, s
---------------------------A

0

-5

3.6- rasm.

3.26. Faza ro to r li a s in xro n  d v ig a te ln i n o m in a l m iq d o r- 
dagi yu k la m a  b ila n  m in im a l (eng k ic h ik ) va q t o ra lig ‘ id a  
ishga tu s h iris h  u ch u n  ro to r za n jirig a  u la n ish i za ru r b o ‘ lgan  
q a rs h ilik  q iy m a tin i an iq lang . T e z lik  o ‘m a lgan  q iy m a tn in g  
95 % ga e tgan ida  ishga tu sh irish  tu g a yd i deb qabu l q ilin g . 
D v ig a te ln in g  p a sp o rt k o ‘ rs a tk ic h la r i: PD—7 ,5  k W t; n = 
= 945  a y l/m in ; /„= 3 8  A ; U = 380 V ; r,= 0 ,9  f t ;  * ,= 0 ,6 6 3  f t ;  
ro to r fazas in ing  a k tiv  q a rs h ilig i r2= 0 ,3 5  f t ;  ro to r fazas in ing  
so ch ilm a  o q im i h isob iga  in d u k tiv  q a rs h ilig i ^ = 0 ,5 1 1  f t ;  
d v ig a te ln in g  ku ch la n ish  tran s fo rm a ts iya  k o e ffis iy e n ti K =  
= 1 ,5 1 ; in e rs iya  m o m e n ti J  =  0,225 kg • m 2.

3 .2 7 . S a lt ish la yo tg a n  a s in x ro n  d v ig a te ln i d in a m ik  
to rm o z la sh d a n  fo yd a la n ib  (d v ig a te ln in g  pasport k o ‘ rsa t- 
k ic h la ri o ld in g i m asalada k e ltir ilg a n ) eng tez to 'x ta s h in i 
ta ’m in la y  o la d ig a n  ro to r ch u lg ‘am iga u la n ish i za ru r b o 'lg a n  
q a rs h ilik  q iy m a tin i h isob lab  to p in g . 0 ‘zgarm as ku ch la n ish  
m anbayin ing eng ko ‘p  (m aksim al) bera oladigan to k i / u= 5  A  
A s in x ro n  d v ig a te ln i m a g n itla s h  k o n tu r in in g  in d u k tiv
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q a rs h ilig i x = 2 2  i l  S ta to r c h u lg 'a m in i tu r lic h a  a lash 
sxem ala ri b ila n  to ‘ x ta tish  v a q tla rin i b a h o la iig .

3 .2 8 . P asport k o ‘ rs a tk ic h la ri 3 .26 - m asalada k e ltir ilg a n  
as inxron  d v ig a te l chasto ta  o ‘ zgartg ich .an s ta to r ch u lg 'a m i 
q a rsh ilig id a  ku ch la n ish  pasayish in i, y a 'n i I R  — kuch lan ish  
tu sh ish in i kom pensatsiya q ila d ig a n  ta ’m in o t o la d i. C hastota 
/ c h iz iq li o ‘zgarganida h o s il b o 'la d ig a n  o ‘ tk in c h i ja ra y o n n i 
h isoblang. C hasto ta  va faza ku ch la n ish in in g  o ‘ zgarish g ra fig i
3 .7 - rasm da k e ltir ilg a n . Y u k la m a  m o m e n ti d v ig a te ln in g  
n o m in a l m om en tiga  teng: =  M n.

A  H z u .v

3.7- rrnm.

3.29 . A yonm as q u tb li s in x ro n  d v ig a te l S D  sa it yu rish  
re jim id a  ish la m o q d a . S D  b u rc h a k  ia v s ifi A f=25üO sinÇ  
ko 'rin ish g a  ega. D viga îehüng  yu k la m a  b ila n  b irg a likd a g i 
ine rs iya  m o m e fiti JT- 21 k g *m 2. D v ig a te l ushbu k o lrsa t- 
k ich la rga  ega: k iit ik  m om e n t M b=  i 200 N  • m ; k r it ik  s ir-  
pan ish £ = 0 ,3 ;  sa it y u ris h  te z lig i cop= 1 5 7  ra d /s . U shbu  
yuklam a A i^ lO O O  N  * m  berilganda h o s il b o 'îad igan  o ‘ îk in -  
c h i ja ra y o n n i h isob lang. T e z lik n in g  vaqtga g > ( / )  bog‘ !iq lik  
g ra â g iîii ch iz in g .

3 .30 . G —D  tiz im ic te  (3 .8 - rasm ) te z lik n i be rilgan  darajada 
a n iq iik  b ila n  ush iab  tu ris h  u ch u n  te z lik  bo ‘y ic h a  m a n fiy  
te ska ri b o g 'la n ish  îsh la tilg a n . Y u k la m a  m o m e n t n o ld a n  
n o m in a l q iym atgacha  o 'zg a tsa n id a  te z lik  ka m a y ish in i 1 % 
a n iq iik  b ila n  ta 'm in la y  o la J ig a n  i.eskari b o g 'la m sh
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k o e ffits iy e n tin i a n iq la n g . R asm da q u y id a g i b e lg ila s h la r 
k ir iiilg a n : T O ' — tir is to r li q o ‘zg ‘a tish ; G  — genera tor; M  
—  m o to r; G Q Ch  — g e n e ra to r q o ‘ zg ‘ a tis h  c h u lg ‘ a m i; 
M Q C h  — m o to r q o ‘ zg !a tis h  c h u lg 'a m i; BR  —  ta x o - 
gene ra to r. T e z lik n i rostiash  d ia p a zo n i />=10:1 . T iz im n in g  
p a sp o rt k o 'rs a tk ic h la r i: d v ig a te ln in g  n o m in a l q u w a ti 
P ~ 4,5  kW t; n o m in a l k u c h la n is h i U  = 2 2 0  V ; n o m in a l to k in 3 * n 7
/ n=  26 A ; d v ig a te ln in g  n o m in a l a y la n is h  te z lig i 
n n= 1 0 3 0  a y l/m in ; /^ = 0 ,9 5  £2; r yag= 0 ,8  Q ; g e n e ra to m i 
qo ‘zg‘a tish  chu lg ‘am in ing  n o m in a l kuch lan ish i U ^ —l 10 V ; 
g e n e ra to r y a k o rin in g  n o m in a l k u c h la n is h i ¿ 7 ,-230  V ; 
tir is to r li qo ‘ zg‘a tg ich n in g  uza tish  k o e ffits iy e n ti A ^ = l l .

3.31. T o k  va te z lik  k o n tu rla ri te xn ik  op tim u m g a  soz- 
lanad igan o ‘zgarm?.s to k  e le k tr yu ritm a s in in g  k o o rd in a ta la ri 
b o ‘ysungan rostlanad igan  tiz im n i (3 .9 - rasm ) h isob lang . 
R asm da q u y id a g i b e lg ila s h la r k ir it ilg a n : TzR —  te z lik  
ro s ta lg ich i; TkR  — to k  rostlag ic-h i; T O ‘ —  t ir is to r li o 'z g a rt- 
g ich ; D  —  dv iga te l; DQ Ch —  dv iga te l q o ‘zg‘a tish  ch u lg ‘a m i; 
BR  — taxogenerator; — to k  b o ‘y ich a  teskari b o g 'la n ish  
k o e ffits iy e n ti; —  te z lik b o ‘y ic h a  teskari bog‘ la n is h  k o e f- 
fits ie n ti. T O '—I)  tiz im in in g  ushbu p a ra m e trla ri m a ’ lu m : 
t ir is to r li o ‘ z g a rtg ic h n in g  u z a tis h  k o e ffis iy e n ti K =  22 ; 
tir is to r li o ‘zga rtg ich n in g  vaqt d o im iys i Tu =  0,01 s; yako r 
z a n jir in in g  o ‘ z g a rtg ic h  b ila n  b irg a lik d a g i q a rs h ilik la r i 
y ig 'in d is i ^ = 0 , 8 4  f t ;  y a k o r z a n jir in in g  va q t d o im iy s i
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7 ^ = 0 ,0 8  s; d v ig a te ln in g  n o m in a l ku ch la n ish i U =,220 V ; 
d v ig a te ln in g  n o m in a l to k i 1 =  44 A ; idea l salt yu rish  te z lig i 
cü^-91 rad /s; dv iga te ln ing  yuk lam a b ila r. b irg a likd a g i inersiya  
m o m e n ti / r= 0 ,4  kg • m 2; to k  b o 'y ic h a  teskari bog ‘ lan ish  
ko e ffits iye n ti A ^= 0 ,08  V /A ; te z lik  b o 'y ich a  teskari bog 'lan ish  
ko e ffits iy e n ti ^ = 0 ,1  V  • s /rad . T ir is to r li o 'zg a rtg ich -d v ig a te l 
tiz im in in g  S tatik m exan ik  ta v s ifla rin i q u rin g .

3.32. T iz im  kirishiga boshqarish ¿4=10 V ku ch la n ish  
b e rilg a n id a  bo 'ysunuvchan  rostla n a d ig a n  t iz im li o 'zgarm as 
to k  (o ld ir.g i m asalada berilgan) e le k tr y u ritm a s in in g  sa lt 
h o la td a  ishga tushirish o‘tkinchi ja ra y o n in i h isob lang . Salt 
ishga tush irishda  h o s il bo ‘ lgan  ros ilashn ing  d in a m ik  h a to s in i 
va  n o m in a l yuk lam adag i xa to n i baho lab  b e rin g . N a tija n i 
tu s h u n tirin g .

3 .3 3 . K o o rd in a ta la ri bo ‘ysun i]gan  tiz im d a  rostlanad igan  
(k o ‘ rs a tk ic h la r i o ld in g i m asa ia d a  k e lt ir ilg a n )  e le k tr  
yu ritm a n in g  q iy m a ti n o m in a l m iqdorga ieng rea k tiv  yuk lam a 
b ila n  ishga tu sh irish  o ‘ tk in c h i ja ra y o n in i h isob lang . B unua  
k ir is h  s igna li UA ja d a llik  to p s h iriq c h is id a n  3 .10 - rasm da 
k o 'rs a tilg a n  qo n u n  b ila n  b e rila d i.

3 .3 4 . A g a r 3 .31 - m asalada h isob langan  k o o rd in a ta la ri 
b o 'ysu n ilg a n  tiz im d a  ros tlanad igan  e le k tr y u ritm a  n o m in a l 
m om entga teng yuk lam a  M yu—M n va (0^30  ra d /s  te z lik  b ila n
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aylanayotgan paytda tiz im d a g i to k  b o 'y ich a  teskari bog‘ lan ish 
u z ilib  ketsa n im a  b o 'Ia d i?  T ir is to r li o ‘zga rtg ich  127 V  u ch  
ta za li e le k tr ta rm oqdan  ta ’m in la n a d i va k o 'p rik s im o n  sxema 
asosida qurilgan.

3.10- rasm.

3.2. Masala yechish namunrJari

3.1- masala. T u z ilis h  sxe m a s in in g  p a ra m e tr la r in i 
an iq lang  va o ch iq  k o n tu rli T O ‘—D  tiz im n in g  te b ra n is h lig in i 
baho iang. U shbu  k o 'rs a tk ic h la r b e rilga n :

a) d v ig a te l u ch u n  Un =  221) V ; / n =  35 A ; с =  2 ,6  V  • s;
=  0,01 H ; =  0,057 £2; =  0,41 kg  • m 2;

b ) o ‘zga rtg ich  u ch u n  m = 3; J = 0 ,4 5  Q ; Л = 0 ,0 2  ß ; í/ta=  
220 V ; Ub = 1 0  V ; A U =  2 V ; Г = 0 ,0 1  s;

d) s illiq lo v c h i rea k to r uch u n  ¿ = 0 ,0 5  H ; V?=0,065 Q.

Y e c h i l i s h i :  T O ‘—D  tiz im n in g  tu z ilis h  sxem asin i
3 .11- rasm da k e ltir ilg a n id e k  ta sv irlaym iz .

M asala  sha rtiga  b in o a n  Tm, 7 ^ , RyÆ, p a ra m e trla m i 
an iq lash  so 'ra la d i.

=  ( R w + J ! , + R , + R , + R ) - U ,
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bunda o 'z g a rtg ic h  v e n tilla rin in g  q a rsh ilig i 

Rv = n  • M J J 1 =  1 • 2 /3 5  =  0,057 ß  

v e n tilla rd a g i kom m utasiya  q a rs h ilig i

R t —m  • X J2n  =  3 • 0,45/2æ  =  0,21 ß .

U  ho lda

=  (0 ,0 5 7 + 0 ,0 2 + 0 ,0 6 5 + 0 ,2 1 + 0 ,0 5 7 ) • 1,1 =  0,45 ß ; 

L y *  =  + L * =  ° , 0 1  +  ° ’0 5  =  ° ’0 6  H >
Tn  =  L y J R ^  =  0 ,0 6 /0 ,4 5  = 0 ,1 3  s;
P = = 2 ,62/0 ,4 5  = 15 N  • m  • s;
Tm =  V ß  =  0 ,4 1 /1 5  =  0,027 s;
К  =  U J U ba =  220 /10  =  22;
« =  T V  7 ;  =  0 ,0 2 7 /0,13 =  0 ,2 .

D em ak, o c h iq  k o n tu rii T O ‘ - D  tiz im i b e rilga n  Гш va 
Г уз v a q t d o im iy la r in in g  n is b a tid a  u sh b u  te b ra n is h n i 
s o 'n d iru v c h i dekrem en î k o e ffits iy e n ti b ila n  te b ra n ish likka
ega:



3 .2 - m asala . T 0 ‘—D  tiz im n i ishga tu s h iris h  pa y tid a  
m o m e n tn i ros tlash  k o n tu r in i te x n ik  o p tim u m g a  sozlash 
uch u n  o ‘m a!gan  Д Л /^ . (0 ) x a to n i am qlang.

B e r i l g a n :  ю =100  t  ra d /s ; T  =  0,01 s; U = 220 V ; 
/  = 100  A ; (on= 1 0 0  ra d /s ; / ^ = 0 , 2  Cl.

Y e c h i l i s h i :  T ash q i ta ’s ir  b o ‘y ic h a  xa to  q u y id a g i 
fc rm u la d a n  a n iq la n a d i:

A M ( r )  =  co(p)- W20{ p ) / [ \+ W ot{ p ) l

B u yerda W20 (jp)—rostlash  o b ’e k tin in g  (3 .1 2 - rasm ga 
qarang) u za tish  fu n ks iya s i.

Kom pensasiya q ilinm ayd igan  k ic h ik  vaqt d o im iys i s ifa tida  
Г  =  Г  n i qabu l q iü b , sozlashda te x n ik  o p tim u m la sh  uchun  
o c h iq  k o n tu r li u za tish  fu n ks iya s in i q u y id a g i k o 'rin is h d a  
qabu l q ila m iz :

~ W 0I(p) =  1 / [2 7 и Л Т д ^ 1 ) ] .

3 .12 - rasm da

W 20(P) =  t y T R + l .

U  h o ld a  tashq i ta ’s ir b o 'y ic h a  xa to

Д М Ч1)(0 )= с ф ) • ß • 2 T \iJ \  T \ iP + \ ) /T eR +  
+ \ ) - [ 2 T \ i I \ T \ i P + m .
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Shartga b inoan

oo(/)=100 /, bu  esa co (p )=100/P  e k a n lig in i b ila m iz , 

u  ho lda

AA f(o(1)(0 )= 1 0 0 P l - 2 JU /1 .

Q u y id a g in i a n iq la ym iz :

C = (U D -  ^ 7  )/c o „= (2 2 0 -0 ,2  • 100 )/1 0 0 = 2  V - s .

T a b iiy  la v s ifn in g  b ik ir lig i

P= 07/ ^ = 270,2=20 N - m .

U  h o ld a

• 20 • 2 - 0 ,0 1 /1 = 4 0  N  • m .

4. ELEKTR YURITMALARNLNG ENERGETIKASI.
ELEKTR DVIGATELLARNING QUW ATINI 

TANLASH

B u bobda dviga te lla rga  tu r li xarakterga ega yu k la m a la r 
b e rilg a n id a  u la m in g  q iz is h i va so vu tilish  sh a rtla rig a  teg ishü  
sa vo lla r k ir itilg a n . 0 ‘ tlc n c h i ja ra yo n la rd a  d v ig a te ila rd a g i 
energiya is ro fla rin i baholashga ham  d iqqa t qa ra tilgan . A y rim  
m asa la la r; e kv iva le n t q iy m a tla r u s lu b la rin in g  ta n la n ga n  
d v lg a te lla rn i q iz ish  b o 'y ic h a  te ksh irish  u ch u n  q o ‘ llashga 
bag 'ish langan .

4.1. Masalalar va savollar

4.1. 0 ‘z in i-o ‘z i sham o lía tad igan  d v ig a te l ushbu d a v riy  
(s ik lli)  re jún d a  ish la yd i: 50 s — to ‘ liq  y k la m a  b ila n ; 50 s 
— pauza  (ta n a ffu s , to ‘x ta s h ). Q iz is h  n u q ta i-n a z a ríd a n  
pauzan i o ‘ tashda q u y id a g i ik k i u s lu b n i s o lis h tirin g : b ir in c h i 
h o ld a  va q tid a  d v ig a te l s le k tr ta rm o q d a n  u z ib  q o 'y ila d i,
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ik k in c h i ho lda  esa pauza vaqtida  dvigatel sait yu rish  re jim ida  
ay lan ishn i davom  e ttirad i.

4.2. M u s ta q il q o ‘ zg‘a tish li o ‘zgarmas to k  dv iga te lim  sait 
ho la tda  ishga tu sh irish  davrida  yakorga be rilgan  kuch lan ish
4 .1 - rasmda ko 'rsa tilg a n  q o n u n iya t b ila n  o ‘zgaiganda yakor 
zan jir idag i energ iya is ro fm i an iq lang.

D v ig a te ln in g  paspo rt k o ‘ rs a tk ic h la r i q u y id a g ila rd a n  
ibo ra t:

P = 2  k W t; £ /= 2 2 0  V ; 
co0=100 rad/s; =  0,5 Q, 
/ r= 0, l  k g - m 2.

4.3. M ustaq il q o ‘zg‘a- 
t is h ii o 'zgarm as to k  d v i-  
g a te lin i sait ho la tda  ishga 
tu sh irish  davrida  yakorga 
be rilgan  ku ch la n ish  4 .2 - 
rasm da k o ‘ rsa tilgan  q o ­
nun iya t b ila n  o ‘zgarganda 
yako r zan jir idag i energiya 
is ro fin i an iq lang.

D v ig a te ln in g  pasp o rt k o ‘ rs a tk ic h la r i q u y id a g ila rd a n  
ib o ra t: P =  2 k W t; ¿ /= 2 2 0  V ; 1  =  10 A ; co0= 1 0 0 ra d /s ; 
^ = 0 , 5  £2; / r = 0, lk g  m 2.

u ,\

220 

165 

110 

55

0
1 2  3  4

4.2- rasm.

4.1- rasm.
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4.4. M u s ta q il q o ‘ zg‘a tish li o 'zgarm as to k  dv iga te lin i sait 
ho la tda  ishga tush irish  davrida  yakorga berilgan  kuch lan ish  
U  =  220 (1 — e °'3‘) q o n u n iya t b ila n  o ‘ zgarganda yakor 
zan jir idag i energiya is ro fin i an iq lang . D v iga te ln ing  pasport 
ko ‘rsatk ich lari quyidagilardan iborat: P =  2 kW t; U = 220 V ; 
7 = 1 0  A ; co0= 1 0 0  rad /s ; r „= û ,5  Q ; / r= 0 , I  k g - m 2.

4.5. A s in x ro n  dv iga te ln i sait ho la tda  ishga tu sh irish  va 
teskari ulab torm ozlash davrida dvigatelda bo ‘ladigan eneigiya 
is r o f in i  a n iq la n g . A s in x ro n  d v ig a te ln i ush b u  p a s p o rt 
k o ‘rsa tk ich la ri m a ’ lu m : n o m in a l ku ch la n ish i Un =  220 V ; 
ju f t  q u tb la r son i p. — 2; iners iya  m o m e n ti Jt  =  0,5 kg  • m 2; 
s ta to r c h u lg ‘a m in in g  a k tiv  q a rs h ilig i r , =  0,1 Î2; s ta to r 
c h u lg ‘ a m in in g  s o c h ilm a  o q im la rd a n  h o s il b o ‘ la d ig a n  
in d u k t iv  q a rs h il ig i x ,=  l  £2; r o to r  c h u lg 'a m in i a k t iv  
q a rs h i l ig i  r 2 = 0 ,0 5  Q ; r o to r  c h u lg ‘ a m in i s o c h ilm a  
o q im la rd a n  h o s il b o 'la d ig a n  in d u k tiv  narçh iüç: - — ;  ^  
transform asiya  koe ffits iven t;

4.6. Agaï uvigatel sait ho latda va yuklangan ho la tda  ishga 
tush irilsa , ene ig iya  is ro fi qanday nisbatda b o ‘ ladi?

D y io ^ te ln i to ‘g ‘ r id a n - to ‘g ‘r i  va reostat o rq a li sait 
ho la tda  ishga tush irilganda  b o ‘ lad igan  ene ig iya  is ro fla r in i 
soüsh tiring .

4.8. Ik k ita  tez likka  ega a s in x ro n  dvigate lda bo ‘ lad igan 
ene ig iya  is ro fin i ushbu re jim la r  u ch u n  so lish tir ing :

a) b ir  pog‘onada oj= 3 14 rad /s tez likkacha ishga tush irish ;
b) ik k i pog ‘onada co=314 rad /s  tez likkacha  ju f t  q u tb la r 

so n in i qayta u lab  ishga tush irish ;
d )  co=314rad/s te z likd a n  to  co=157 rad /s tez likkacha  

d in a m ik  to rm ozlash  b ila n  va undan  so‘ng a)=157 rad /s  dan  
to  û)=0 gacha tez likkacha  s ta to r c h u lg 'a m la rin i teskari ulash 
b ila n  to rm ozlash ;

e) s ta to r c h u lg ‘ a m la r in i teska ri u lash  b ila n  ü>= 314 
rad /s  dan  to  (0=157 ra d /s  gacha tez likkacha  to rm oz lash  va 
undan  so 'ng  © =157  rad /s  dan  to  co=0 gacha tez likkacha  
d in a m ik  to rm oz lash  b ila n  to ‘ x ta tish ;

i )  b ir  p o g ‘onada s ta to r c h u lg ‘a m la r in i teska ri u lash
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orqali io = 3 14 rad /s dan to  co=0 gacha tezlikkacha torm ozlash;
g) b ir  p o g ‘onada Stator ch u lg ‘ a m la r in i co=314 rad /s  

dan to  io=0 gacha tez likkacha  d in a m ik  to rm oz lash  usu li 
b ila n  to ‘xta tishgan.

A s in x ro n  dv iga te l ushbu pasport k o ‘ rsa tk ich la riga  ega: 
ju f t  q u tb la r son i p .= 2 /1 ; iners iya m o m e n ti Jz=  1 kg • m 2; 
S ta to r c h u lg 'a m in in g  a k t iv  q a rs h ilig i /-,=0,1 Q ; r o to r  
c h u lg 'a m in in g  k e lt i r i lg a n  a k t iv  q a rs h il ig i r ' , = 0,2 £2. 
Y u k la m a n in g  q a rs h ilik  m o m e n tin i hisobga o lm ang.

4.9. T u ig ‘u n  re jim da o ‘zgarmas to k  dvigatelida bo 'lad igan 
energ iya  is ro f la r in in g  u m u m iy  ifo d a s in i yo z in g . Q isqa 
tutashish re jim id a  p o 'la td a  bo lad igan is ro fla m i aniq lang. 
Javobni asoslab bering.

4.10. T u rg ‘un re jim da  as inxron  dvigate lda b o ‘ lad igan 
ene rg iya  is ro f la r in in g  u m u m iy  ifo d a s in i yo z in g . Q isqa 
tu tashish re jim id a  p o 'la td a  bo ‘ lad igan  is ro fla m i an iq lang. 
Javobm  asobiaD u c n :^

4.11. A s in x ro n  d v ig a te l o ‘ zgarm as y u k la m a  b ila n  
ish layo tgan ida , u n in g  ro to r  zan jir iga  ro to m i qarsh ihg iga 
teng q o ‘sh im cha  q a rsh ilik  k irg iz ilsa , dv iga te ln ing  q u w a t 
ko e ffits iye nn  COS9 va F 1K  qanday o 'zgaradi?

4.12. D v ig a te ln in g  F IK  yuklam aga bog‘ liq lig i n o c h iz iq li 
v? u n in g  m a k s im u m i, o d a td a , n o m in a l y u k la m a d a n  
chaproqda joy lashgan. N im a  u ch u n  e le k tr m ash in a la m i 
lo y ih a lo vch ila r, u la m i F IK  m a ks im u m in i n o m in a l yu k la ­
m adan k ic h ik  m iq do rd a  tan lashadi va bu ho ida  o ‘zgarmas 
is ro fla r b ir -b ir ig a  qanday nisbatda b o ‘ lishadi?

4 4 3 . 0 ‘ zg a rih a s  to k  d v ig a te lin in g  te z iig i re o s ta t 
yo rdam ida  ros tlanad i va u n ing  yuk lan las i te z likka  c h iz iq ü  
M w= M n (co/con) b o g liq .  B unda dv iga te ln i yako r za n jir id ag i 
is ro fi qaysi te z likd a  m aksim al q iym atga ega b o 'la d i?

4.14. 0 ‘zgarmas to k  dv iga te lin i tez iig i reostat yo rdam ida  
rostlanadigan b o ‘ lsa, yako r zan jir idag i is ro fla m in g  te z lik ka  
b o g ‘ l iq l ik  g ra f ig in i.  Y u k la m a n in g  m e xa n ik  ta v s if i M  =  
= M n (co/con)2 k o ‘ rin ishga  ega. H is o b la m i n isb iy  b ir lik d a  
ba jaring va q u y id a g ila m i e ’tibo rga  o ling : M \  = 1 ; to*n= l ,
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salt yu rish  te z lig i co0=  1,1 • con.
4.15. E le k tr  m a sh in a  n aza riyas ida  e le k tro m a s h in a  

q iz ish in ing  ta h lilid a  u n i b ir  j in s l i  j is m  deb qara lad i. A n a  
shunday deb qabu l q ilishda  q a to r jo iz lik la r  (faraz la r, v o ‘ l 
qo 'y ish la r) qabul etilad i. A na  shu har b ir  jo iz lik la m i baholang.

4.16. A s in x ro n  m ashinaning qaysi b ir  q ism la ri salt yu rish  
re jim id a  va qaysi b i r  q is m la r i n o m in a l re jim g a  y a q in  
bo 'lgan ida  eng q iz igan  bo ‘ lad i.

4.17. A ga r sham olla tg ichs iz  b o ‘ lgan dvigatelga tashq i 
m u s ta q il v e n t i ly a to r  (s h a m o lla tg ic h )  o ‘ rn a tsa k , n im a  
o 'zgarad i?

4.18. 0 ‘ z -o ‘z in i sham olla tadigan dvigatel b ila n  m ustaq il 
so v itilad igan  dv iga te ln ing  q iz ish  va sovish vaqt d o im iy -  
la r in in g  qanaqa o 'za ro  n isbati bor?

4.19. Q iz ish  vaqt d o im iy s i dv iga te l gabariiiga  (tashq i 
o 'lc h a m la r ig a ) qanday bog 'liq??

4.20. Siz ishga tush irilish ida  katta m om ent talab etadigan 
m exanizm ga qanday tu rd a g i dv iga te l tan lashn i ta k l i f  etgan 
b o ‘ la r  ed ing iz?  A g a r m exa u izm  (û -K /M yü k o 'r in is h d a g i 
m exanik tavsifga ega bo ‘ lsa-chi? Agar m exanizm  =  const 
k o 'r in ish id a g i m exan ik  tavsifga ega bo ‘ lsa-chi?

4.21. 0 ‘ zgaruvchan yuklam ada ish layotgan va m agn it 
o q im n i  p a s a y t ir is h  b i la n  te z l ig in i  ro s t la s h  a m a lg a  
osh irilayo tgan  o ‘ zgarmas to k  dvigateU q iz is h in i teksh irish  
u s lu b in i ta k l i f  e ting.

4.22. T e z - tez  ishga tu s h ir ila d ig a n , ishga tu s h ir is h  
to k la r in i ch e k lo vch i t ir is to r li kuch lan ish  ros tlag ich i m ay jud  
b o 'lg a n  va o 'zga ruvchan  yuk lam a  b ila n  ish layotgan qisqa 
tu ta sh tir ilg a n  ro to r l i  a s inx ron  d v ig a te ln i q iz ish  b o ‘y ich a  
tekshirishga uslub ta k l i f  eting.

4.23. M exa n izm n in g  yuklam a diagram m asi m a ’ lu m , u n i 
M J J )  va co(f) b o g 'la n ish la r i 4 .3 - rasmda ke ltir ilg a n . D v i-  
ga te ln i o ld in d a n  tan lash  u ch u n  za ru r bo 'lgan  p a ra m e trla m i 
aniq lang.

4 .24 . K o ‘ ta ig ich  m exan izm n ing  yuklam a d iagram m asin i 
h isob lab  c h iq in g . Is h  s ik l i  (d a v r i)  massasi m = 1 5 0 0  kg
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4.3- ras т.

b o ‘ lgan  y u k n i k o ‘ ta rish d a n , 12 s tana fïus  (pauza )dan , 
massasi m =500  kg y u k n i tush irishdan , yana 20 s pauzadan 
ib o ra t b o ‘ lib , ke y in  s ik l qa y ta rila d i. K o ‘ ta rish  ba land lig i 
h =  24 m ; yukn ing  tezlan ish i a  =  2 m /s 2; k o ‘tarish  va tush irish  
te z lig i V  =  1 m /s ; m e x a n iz m n i, yu ks iz  dv ig a te l va liga  
k e ltir ilg a n  iners iya  m o m e n ti Jm =  0,02 kg • m 2.

4.25. H im o ya la n g a n  o ‘z in i sham o lla tad igan  dv iga te l 
o 'zgarm as yu k la m a  b ila n  d a vo m li re jim da , a m m o  tez lig i 
4 .4- rasmda tasviriangandek o'zgaradigan q ilib  ish latilm oqda. 
R o to r  harakatsiz ho la tda  u n in g  iss iq lik  ch iqa rish  ko e ffits i-  
ye n ti yom on lash ib , ß =  0,2 teng b o 'la d i va u  te z likka  c h iz iq li

4.4- rasm. 
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bogMiq. E kv iva len t m om en tn i aniq lang. B un ing  uchun  yana 
yuk lam a m o m e n ti Л /=100  N  • m , dv iga te ln i nom ina l tez lig i 
ion=100 rad /s  ekan i m a ’lum .

4.26. D v ig a te l o ‘ q idagi m o m e n tn in g  vaqtga nisbatan 
M{t)  o ‘ z g a ris h i b e r ilg a n  (4 .5 -  ra s m ). 0 ‘zga rm as to k  
d v ig a te lin in g  ekv iva len t m o m e n ti m iq d o r in i an iq lang.

4.27. Ish lash re jim i S i  b o ‘ lgan dv iga te ln ing  quy idag i

M , N 'B

30
A д

20 ■
/ \ j

10 •f V >

A — i---------1—
í ‘ ; '

- 4 *
19 20 30

4.5- rasm.

p g îs c r t  k r / rw îk k n b a :  m a lu m : / „ * 1 0  A ;  o ‘ ta yuk lan ish  
q o b illy a ti X = 2 ,5 ; n o m in a l u lan ish  d a v o m iy lig i П В в= 2 5  %. 
D v ig a te l t o ‘g‘ r i  tan langan in i 4 .6 - rasm daei to k  c ^ i i io g -  
ra m m a la r i / ( /)  ta sv iriangan  re jta s te r u c h u n  te k s h ir in g  
(o ‘zgarmas is ro fla m i hisobga o lm ang ).

4 .28 . feh re jim i 51 b o 'lgan  dv iga te l quy idag i pasport

I  A /, A
<

P "  30 •

■■ 15.

— J— -< ------i----- V —1— —1— \— t,
10 2 0 3 0  40 50 v 10 2030 40 50

a) b)
4.6- rasm
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ko 'rsatk ich lariga ega: P =  10 kV t; con=100 rad/s; 6̂ — 110 V; 
/„=100  A ; =  0,05 f i .  Dvigate l I1 B =  25 %. T akro rlanm a — 
qisqa re jim d a  ish lam oqda. Q iz ish  b o ‘y icha  ruxsai e tiigan  
yuk lam an i an iq lang.

4 .29 . Q isqa tu ta sh tir ilg a n  ro to r l i  as inxron  dv iga te ln ing  
sah ish lash i u ch u n  ruxsat e tiigan  b ir  soatdagi u lan ish  so n in i 
an iq lang. D v ig a te ln in g  pasport k o ‘ rsa tk ich la ri quvidag icha: 
/>„=11 k W t; n B n= 2 5  % ; #in= 9 1 0  a y l/m in ; i^ 'n=3S 0 V ; 
/ ln= 26 A ; F IK r)= 0 ,7 8 ; cos(pn= 0 ,7 6 ; M  =311 N - m ;  JT=  
= 0 ,2 2  kg  • m 2; ^ = 0 , 5 4  ß ;  r 2= 0 ,7 3  ß .  H is o b la r n i  
s o d d a la sh tir ish  u c h u n  p o ‘ la td a g i is ro f ia m i chasto taga  
p ropo rs iona l deb qabul q iling .

4.2 . M asa la  yechish nam unalari

4 .1 - masala. Reversiv ish layd igan  m exa n izm  u c h u n  
d v ig a te ln i ta n la n g . U n in g  y u k la m a  d ia g ra m m a s i va 
taxogram m asi quyidag i ko 'rsa tk ich la rga  ega: s ta tik  yuk lam a 

180 N  • m  (reak tiv  xususiyatga ega); sha rtli “ o ld in g a ”  
yu rish in i tu rg ‘un  harakat tezhgi va q ti /„,=15  s; xu d d i shunga 
ü £xsl)3sh, harakat faqat “ orqaga”  /^ = 5  s; pauza vaqti /0= 1 7  s; 
o 'tk in c h i ja ra y o n la rd a g i te z la n ish  e = 5 0 s 2; m e x a n iz m n i 
in e rs iy a m o m e n ti. / = 0 , 6 5 k g m 2;e le k try u r itm a m  “ o ld inga ”  
yu rish ida n  “ o rqaga”  yurish  reversi pauzasiz ba ja rilad i; ik k i 
yo 'na lishda tu ig ‘un  tez lik  cou= 100s-1; yuklam a dvigatelga tezlig i 
0,5 cou q iym a tga  etganida “ o ld in g a ”  tez lan ish  lahzasida 
sakrashsim on ravishda berilad i. D v iga te ln ing  tan lagandan 
so‘ng an iq langan  yu ldam a d iagram m asin i qnrir.g .

Y e c h i l i s h i .  Is iiga tus iu rishvaq ti/p=c£^/e = 1 0 0 /5 0 = 2 s.
T o rm oz lash  vaq ti t = t  =  2 s.
Revers va q ti /rev=2cou/e = 2  • 100 /50= 4  s.
M a z k u r h isob la r va berilgan  k o ‘ rsa tk ich la r asosida 4.7- 

rasm da m e x a n iz m n in g  ta x m in iy  co(/) taxog ram m as i va 
yu k la m a  d iagram m asi ke ltir ilg a n .

4 .7 - rasm da k o ‘ r in is h ic h a  ishga tu sh irish  v a q ti ik k i
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bo ‘ lakka b o 'lin a d i:
=  < / J  ■ 1 s - 

U  ho lda  m exan izm n ing  ishiash s ik li

+ W » . = l + l + 1 5 + 4 + 5 + 2 + 17 = 4 5  s .

D v ig a te ln in g  ish vaqti

tn =  ts - t 0 = 4 5  -  17 =  28 s.

S ik l davrida dvigateldan talab etiladigan o £rtacha kvadra tik  
m o m e n t

^  -  « , ^ 1  -1 8 0  -1 4 2  N  • m .

A g a r zah ira  ko e ffits iye n ti Kz =  1,25 n i hisobga olsak, u  
ho lda  dv iga te ldan ta lab e tilad igan  q u w a t

Rdl =  Kz ' M ^ ( o u =  1,25142 100 = 17 ,75  kW t.

U shbu  ta la b la m i qond irad igan  dv iga te ln i ta n la ym iz :

M > M . \  ® =a>n; R > R M-n ux3 n u7 n dt
Bu talablaiga quyidagi nom ina l ko 'rsa tk ich la iga  ega n —81

4.7- rasm.



tip ic la g i o !zgarmas to k  dv iga ie li ja vob  berad i: /> = 1 8  kW t; 
7n= 0  A ; M n =  180 N - M ;  r |n= 0 ,81 5 ; U  = 220 V ; P = 2; 
w n= 1 0 0 ''s ; J =  0 ,4 kg - m 2; A,=2.

E n d i 4 .7 - rasm da k o ‘ rsatilgan  taxog ram m an ing  tu r l i  
b o ‘ la k la r id a  d v ig a te l m o m e n tin i h iso b la b  c h iq a m iz  va 
a iiiq langan  d iag ra m m a n i quram iz.

Ine rs iya  m o m e n tin in g  y ig ‘in d is i

JT= J m +  / d =  0,65 +  0,4 =  1,05 kg • m 2.

S a lt h o la td a  d v ig a te ln i te z la tis h  u c h u n  k e tg a n  t ' n 
vaqtidag i m o m e n t M } =  Jz z =  1,05 • 50 = 5 2 ,5  N  • m.

D v ig a te ln i yuk lam a  m avjud  b o ‘ lganda tez la tish  uch u n  
za ru r b o ‘ lgan m om e n t

M yu =  Myu +  M 1 =  180 +  52>5 =  232,5 N • m .

D v iga te l o ‘q ida  yuklam a b ila n  dv iga te ln i torm ozlashdagi 
m om e n t

M z =  -  A /, =  180 -  52,5 =  127,5 N  • m .

D v ig a te ln i sha rtli “ orqaga”  y o ‘nalishga tez la tish  uch u n  
za ru r b o ‘ lgan m om e n t

M A =  ~ M r M yu =  - 5 2 ,5  -  180 =  -2 3 2 ,5  N  • m.

D v ig a te ln i to ‘x ta tish  uch u n  za ru r bo ‘ lgan m o m e n t

M 5 =  Af, -  M yu =  52,5 -  180 =  -  127,5 N  • m .

B a ja rilgan  h isob la r asosida 4 .8 - rasm da an iq lash tirilgan  
yuk lam a diagram m asi va taxogram m a qurilgan .

4.2- raasala. Ekvivalent m om ent uslubi b ilan  4.1- masalada 
tanlangan dvigateln i q izish bo ‘yicha tekshirish talab etiladi.

Y  e c h  i  >*s h  i . E kv iva len t m o m e n tn i hisoblash u ch u n  
quy idag i fo rm u la n i ish la tam iz:
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a), M

4.8- rasm.

M1 • b  + M \( t t + t,n) + + tu2) +

Put ' Pu2 ■ 0̂ ■*" K\ + û2

Bu yerda Pw= 0 ,6  — o‘ tk in c h i jarayonlarda issiq lik berishni 
yom onlash ish koe ffits iyen ti; ^ = 0,2 -  pauza vaqtida iss iq lik  
b e rishn i yom on lash ish  koe ffits iyen ti.

Barcha m iq d o rla m in g  q iy m a tla r in i ekv iva len t m om e n t 
fo rm ulasiga q o ‘yam iz:

/52 ,52 • 1 + 232,52 3 + 1802 • 20 +127,52 • 4 . XT
* - y  0 ,6 - 4 - 2 + 0 ,2 - 17+15+5-----------= 176'4 N ' m '

E n d i M t =  176,4 N * m  <  Afn = 1 8 0  N - m  e k a n lig in i 
xisobga olsak, tan langan dv iga te l q iz ish  b o ‘y ich a  ta labn i 
q o n d iiish ig a  ishonch  hosil q ila m iz .
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