VW WLIEIN YT A ¥ VIO v ey

Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10

A L L —
NH.ANH

NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.




THIET KE MAY PIEN

I. CHON VAT LIEU TRONG THIET KE MAY PIEN:

Trong thiét ké may dién van dé chon vét liéu dé ché tao may c0 vai tro
rat quan trong va anh huong rat 1on dén gia thanh va tudi tho cia may.

C6 thé chia vat liéu dung dé ché tao may dién ra lam ba loai:

1. Vat liéu tc dung: 1a nhitng vat liéu dan dién va dan tir.

2. Vat liéu két cau: 1a nhirng vat liéu ché tao céc chi tiét lién két
cac mach dién va mach tir hodc cac b phan chuyén dong cua
may.

3. Vatliéu cach dién: 1a nhiing vat liéu khong dan dién dung dé
cach ly cac bo phan dan dién va cac bo phan khac ctia may,
déng thoi cach ly cac bd phan mang dién véi nhau.

Theo dé tai ta chon dong co kiéu kin : IP 44

Vit lidu dan tir ta chon loai thép can ngudi ky hiéu: 2212

Mach tir duoc ghép bang nhiing 14 thép k¥ thuat dién c6 do day

Alt=0,5 mm.

Vat liéu cach dién chon loai vat liéu co cép cach dién : B

Trong qué trinh thiét ké em chu yéu sir dung cac cong thire va sb licu
tra trong tai liéu Thiét Ké May Dién cta tac gia Tran Khanh Ha & Nguyén
Hoéng Thanh dé don gian viét tat 1a (TKMD).
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II. TINH TOAN KiCH THUOC CHU YEU :
1. Xac dinh chiéu cao tAm truc:
Véi dong co cong sudt P =30 Kw ta chon chiéu cao tdm tryc theo
TCVN-1987-94 véi cach dién cip B ta co:
h =200 mm
2. Duong kinh ngoai Stato:
Theo bang 10-3 (TKMD) véi h =200 mm ta co:
D, =34,9 mm
3. Duwong kinh trong Stato:
D= Dn.kD
Trong d6 kp xac dinh theo bang 10-2 (TKMD) vi 2p = 4 ta co:
kp = 0,66
D =34,9.0,66 =23 cm
4. Chiéu dai phan ing:
6,1.P".10’
ak k,.AB,.n.D’
Trong do:
ke=1,11 : hé sé dang song.
ke= 0,91 : hé sb day quén.
2

o= ==064 :hé $b cung cuc tir.
T
P : cong suit tinh toan.
p_ kP
1.cos @
ke: hé sb xac dinh heo hinh 10-2 (TKMB) vé6i 2p = 4 ta co:
ke =0,978
_ 097830 o
0,905.0,9

Tai duong A va mat do tur thong khe ho khong khi Bs dugc xac dinh
theo hinh 10-3a vé1 2p =4 va h= 200 mm ta co:

A =360 A/cm

B;=0,77 T

Téc do dong bo cta may la:

n= %:@:1500 v/ph
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Ta c6 chiéu dai phan tng la:
6,1.36.107
064 1,11.0,91.360.0,77.1500.23°
Vay chiéu dai phan tng dugc cau tao tir ny, 14 thép

= 213310541
A, 05

5. Buéc cuc cua may:

7D _ 7231606 cm
2I0

6. Xét ti s6:

2=L_155 o6
r 18,06

Ty s6 nay nam trong ving cho phép & d6 thi A=f(2p) hinh 10-3
(TKMD) .Vay cac kich thudc co ban 1a thod man.
7. Kiém tra kich thuéc so voi cac dong co trong cung day:
So sanh voi may trong cung day c6 cong suat P =30 Kw , 2p =4
Ta c6 h¢ so tdng cong suat la :
37
=—=123
7= 30
A37 = y.Ay =1,23.0,86 = 1,06
Hé s6 nay nam trong ving cho phép trong d6 thi A = f(2p)
Vay phuong 4n chon thod man.

=15,5 mm

III. TINH TOAN DAY QUAN, RANH STATO VA KHE HO KHONG
KHI.
8. SO ranh Stato dwdi mbi bude cwe:

Khi thiét ké day quan Stato can phai xac dinh s6 ranh dudi mdi bude
cuc q;: No dugc chon trong khoang tu ( 2+6 ) va phuy thudc vao kich thudce
may no6 anh huong dén s luong rinh Stato va néu chon qua nhiéu no s& anh
huong dén d6 bén co cua may. Vi bai thiét ké nay ta chon:

q =4

9. So ranh Stato:

Z,=2m.p.q; =2.3.2.4=48 ranh

m=3 : s6 pha ctia may
10. Budc rang cua Stato:

t = 7.D _ .23 ~15 cm
Z, 48

11.S6 vong day tac dung ciia 1 ranh la:
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o= P 3010
3.p.cospU, 3.0,905.0,9.220
a; : s6 mach nhanh song song ctia day quan duoc chon dé phu hop véi
cuong do dong dién:
a; = 4
_ 360.15.4
55,8
Tachon: u,=38v.
12.86 vong ndi tiép clia mot pha la:
wi=p.qi — 2438 _76 vong
a, 4
13.Tiét dién va dwong kinh diy dén:
Mat d6 dong di¢n dugc xac dinh theo cong thirc:
_AJ
Ji=—
A
Tich sb AJ, dugc xac dinh theo hinh v& 10-4b (TKMD) ta c6:
AJ, =1880 A’/cm.mm’
Vay mat d6 dong dién :

J = 1880 _ 522 A/mm’
360

558 A

=38,7 vong

T

Tiét dién day dan xac dinh theo cong thirc:

I
S] = 1
a,.n.J,

n;: sO s¢1 chdp song song chon n; phu thudc cuong d6 dong di¢n va
tiét dién day dan nén ta chon:

n; = 2
=8 1336 mm?
425,22
Theo phu luc VI-1 ta chon day dan PETV c6:
Tiét dién ké ca cach dién : S = 1,539 mm?
Puong kinh khong ¢6 cach dién: d=1,4 mm®
Duong kinh ké ca cach dién : d.¢ = 1,485 mm’

14.Chon kiéu diy quén:
Chon day quén 2 16p budc ngan v6i bude day quan:
y=10
Sé ranh trén 1 buée cuc la:
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T= A = ﬁ =12
2p 4
H¢ so bude ngan la:
p=Y-19_ g3
T 12
Ta c6 so d6 day quan nhu hinh vé:
15.H¢ so day quan:
H¢ s6 budc ngan xac dinh theo cong thurc:

k, = sinﬁ% - sin%.% — 0,966
Hé s6 bude rai xac dinh theo cong thirc:
sin Q g
k= —2
. o
g.sin 5

V&i o xac dinh tir biéu thic:
= P360 2360

15°
Z, 48
. 4.15
SiIn ————
k, = 2__0958
. 15
2.sin —

Hé s day quan la:
kq = ky.k: =0,966.0,958 = 0,925
16.Tir thong khe hé khong khi:
kU, ~0978.220
¢= 4k k. fw 41109255076
17.Mat do tir thong khe hé khong khi:
B. = $.10* 0,0138.10*
5= -
arl ~ 0,64.18,06.15,5
Mat d6 tur thong khe hé khong khi so bd chon ban dau la 0,77 vay sai
s6 so vai thuc té 1a:
0,77 - 0,7703|
0,7703
Vay gia tri Bs chon so bd ban dau 1a phu hop véi yéu cau.
18.Tai dwong thue té:
Az 2Vl 2376558 o0 psn
z.D .23
So b tinh chon tai dudng 14 360 A/cm vay sai s giita tai duong thuc
té va tinh chon 1a:

=0,0138 Wb

=0,7703~ 0,77 T

AB, = 100 = 0,04 %
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360 -352,3
A= o0
360
Sai s0 nho hon 5% vay tai duong chon 1a hop ly.
19.So b0 tinh chiéu rong rang Stato:
_ Byl
B, | .k

z1°1*" e

100 =2,14%

z1

So b chon mat do tir cdm rang Stato theo bang 10-5b (TKMD) :
B,=1,75T.
Hé s6 ¢ép chat chon k. =0,95.
Vay chiéu rong rang 1a:
0,77.1,5

21 = =0,695 cm
1,75.0,95
20.So bd chon chiéu cao gong Stato:
_ 410
® 2Bk,
Chon mat do tur cam trong gong theo bang 10-5a: B, =1,55T
0,0138.10*

=3,02 cm

¢ 2.155.155.095
21.Chon ranh Stato loai nira kin hinh qua 1€ cé:

hol

de

h;
hl

AN

Bé day miéng ranh theo (TKMD) ta chon:
h41 = 0,5 mm

Bé rong miéng ranh :

b41 = dcd + (1,541,7)mm

Véi dg =1,485 chon :

b41 =3 mm

Tinh d1 , d2 .
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7.(D+2h,)-Zb,  7(23+2.0,05)—48.0,695

d, = =0,87 cm
Z,-x 48— 1
D,—-2h,)-2Z,b - _
d, =7r( n o)=L b, _ 7(34,9 -2.3,02) — 48.0,695 ~112 em
Z, +7 48+ 7
Chon : d; = 0,88 cm = 8,8 mm
d,=1,12cm =11,2 mm
22.Kiém nghiém riang Stato :
Bé rong rang Stato phia dudi la:
b, =DMy d) y 7(23+2005+088) oo o co om
Z, 48
Bé rong ring Stato phia trén la:
. m(D+2(h, - d—2)) 7(23+2.(2,93 - 1’12))
.= 2 d,= ~112=0,695 cm
Z, 48

Nhan xét: Ta thiy b, ~b , do vay bé rong ring hau nhu khong doi.
Bé rong rang trung binh la:
_b,+b, 0,689 +0,695

b= =0,692 cm
2 \ 2 14 14
So bd chon bé rong rang 1a 0,695 cm vay sai s0 so v&i thuc té 1a:
0,692 — 0,695
b, _[0:692-0695 | _ 0,43%
0,692

Sai s6 rat nho va kich thudc rang, rinh chon 1a hop 1y.
23.Dién tich ranh Stato :

2 2
Sy= 2 ) A, GG
8 2 2 2
2 2

24.Dién tich cach dién trong ranh:
Chon cach di¢n ranh va ném & phu luc VIII (TKMD) ta cé:
Cach dién ranh: ¢ = 0,4 mm
Céach dién ném: ¢ = 0,5 mm
Va: (d;+d,): 1a bé rong cach dién giita hai 16p.

z.d s LA A A . A
L : la bé rong ném cach dién .

Dién tich cach dién la:

.d d d zd,
Sci = [ 22 +2(h,, —?‘—72)+(d1 +d2)}.c+Tlc
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0,5=37.4 mm>

_ 7z.112 11.2 88 04+7z.8,8
2 2

25.Dién tich ranh co ich la:
S, =S,1-Sca=272,6 —37,4 =235 2mm

26.Hé s6 lap day ciia rinh la:
2 2
g, = Yah dy _382.1485° _ .
S 235,2
Hé s6 1ap day nam trong khoang (0,740,75) vay kich thudc rinh tinh
chon 1a hgp 1y.
27.Khe h()’ khﬁng khi:
230

=—(1+—)=—-(1+-)=0,623 mm
1200( ) 1200( )

Theo nhiing may da ché tao trong bang 10.8 (TKMD) ta chon:
0=0,7 mm =0,07 cm

r

IV.TINH TOAN DAY QUAN, RANH, GONG ROTO.

28.S6 ranh Roto :
Chon s6 ranh Roto theo bang 10.6 (TKMD) ta co:
Voi: Z,=48 ranh
Chon: Z, =38 ranh
29.Pudng kinh ngoai Roto:
D=D-2.8=23-2.0,07=22,86 cm
30.Budc rang Roto :
t,= z.D _ 7.22,86 ~189 cm
Z, 38
31.So bd tinh chiéu rong ring Réto:
35 I,t,
Lk

22 2%
Chon mat dg tr cam trong rang theo bang: B, =1,75 T
_ 0,77.1,89
1,75.0,95
32.Dwong kinh truc Roto :
D,=0,3.D=0323=6,9 cm
Lay: D;=7cm
33.Dong dién trong thanh din Réto:

722 =

2 =0,875 cm
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6.wW
Itd = Iz :kl IIZ—1

2
ky : hé sb phu thudoc cose
Theo hinh 10-5 (TKMD) véi cosp = 0,9 taco :
k;=0,93

6.76

Iig =0,93.55,8.——=576 A
38

34.Dong dién trong vanh ngin mach la:
1 1

I, = Iy —————=1576. > = 1750 A
2.sin z-p 2.sin =5
Z, 38
35.Tiét dién thanh din biang nhom trong Réto :
I
Sty =2
‘]2

J>: mat @6 dong di¢n trong thanh dan Roéto chon trong khoang
(2,543,5) A/mm”.
Chon: J, =3 A/mm’
S = ?:192 mm’®
36.Tiét dién vanh ngin mach: , ’
Chon mat d§ dong dién trong vanh ngan mach thap hon trong thanh
dan tir (20%425%) vay chon:

J,=2,5 A/mm*
Tiét dién vanh la:
v = ;—V: 1739 _ 700 mm?

37.Chon ranh Roto :
Chon loai ranh hinh Ovan nhu hinh vé:
Theo (TKMD) trang 248
Chon :
h42 = 0,5 mm
b42 = 1,5 mm
Xéc dinh duong kinh rinh va chiéu cao ranh theo hé phuong trinh sau:

S, =Sy="% 4 h 4,
sz = b21/3 =
, 4
(D -2h, —g(h2 +d,))

= d
Z, :
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d,: 1a nghiém cta phuong trinh
38,9d,” — 382,2d, + 803,8 =0
Gilairataco:

d, = 6,8 mm
2 2
S - r.d, 192 — 7.6,8
h, = 4 _ 4 229 mm
d, 6.8

hzz = h2 + h42 + d2 = 22,9 + 0,5 + 6,8 = 30,2 mm
Tinh lai tiét dién thanh dan:

r.d; 7.6,8°

S, = +h,d, = +22,9.6,8=192,02 mm®

Sai s6 gitra di¢n tich ranh thyc va dién tich ranh tinh chon 1a :
S =S| [192,02-192]
192,02 192,02

Sai s6 rit nho 0,01% do vay két qua tinh chon 14 thod man.
38.Tinh toan vanh ngin mach:

Vanh ngian mach c6 dang nhu hinh vé:

a: chiéu rong vanh ngan mach.

b: chié cao vanh ngan mach.

Ta co:

S, = a*b = 700 mm”

Chon: b>1,2.h,

b>1,2.30,2 =36,24 mm

Chon : b=37 mm

Nén : a=700/37=18,9 mm

Chon: a=19 mm

Dién tich vanh nga"m mach thuc té 1a:

S = a*b =19.37 = 703 mm’

Sai sb cta dién tich vanh thyuc té va tinh chon la:

AS% =

=0,01%

S -S
AS%:MJOO =0,43%

vt
Sai s6 rat nho véy kich thude chon hop 1.
39.Tinh bé rong rang thuec te:
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. 4
(D -2h, ——(h, +d,))
b5 = 3 -

d
zZ, :
4
7(228,6 —2.0,5— 3 (22,9 + 6,3))

= —-6,8 =8,73mm
38

Sai s6 bé rong rang thuc té so voi tinh chon 1a:
8,75-8,73

Ab,% = 100 =0,22%

. Ab%=0,22% nam trong pham vi cho phep (<5% ) vay so b chon
bé rdng rang la thod man yéu cau.

40.Chiéu cao gong Roto :
D-D d 22,86 -7
h,, = t—h, +-2="—
£ 276
41.Budc nghiéng ranh Roto :
D0 nghiéng ctia ranh Rbto chon bang mot budc ranh Stato :
b,=t;=1,5cm

0,68

-3,02 +

=5,02 cm

V. TINH TOAN MACH TU.

42.Hé s6 khe hé khong Khi:
ks = k51-k,52
ks1 : h¢ so khe ho khong khi do rang ranh Stato gay nén.
kso: hé sd khe ho khong khi do rang ranh Roto gay nén.
t1

t,—v,.0

- (b, /5)’ _ (3/0,7)° _ 198
5+b, /6 5+3/0,7

= 1’5 —
1,5-1,98.0,07

L by /8 (L5707

> 54b,/5 5+15/0,7

t, 1,89

t,—v,.0 189-0,643.0,07
Vay hé s6 khe ho khong khi 1a:
ks =1,1.1,024 = 1,126

43.Stre tir dong khe hé khong khi:
Fs = 1,6.Bs.k;.5.10"

k81 =

K1

2

0,643

ks, = =1,024
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=1,6.0,77.1,126.0,07.10* =971 A
44.Mat do tir thong so b ¢ Stato :
_ ByLt _ 07715 _ 1754 T
b, Ik, 0,693.0,95

z1°'1* ¢
45.Cwong do tir trwong trén rang Stato :
Vi thép 2212
Tra bang V-6 (TKMD) ta dugc cuong dg tur truong trén rang Stato 1a:
H,;=22,5 A/cm
46.Strc tir dong trén trén rang Stato :
le = 2-hzl,-Hzl
d 1,12

Trong do: h, =h, - ?2 =293 -

F,1=22,56.22,5=1152 A
47.Mat d¢ tir thong ¢ rang Roto:
Bydyty, _ 077189 ooy
b,,l, .k, 0873.0,95

Theo bang V-6 (TKMD) ta dugc cuong do tur truong & rang Roto :

H,,=22,6 A/cm
48.Strc tir dong trén rang Roto :

Fz2 = 2.1’122’.sz

z1

=2,56 cm

2=

Trong do: hzz’z h,, - d3—2 = 30,2 - 6;8 =27,9 mm
F,»=2279.22,6=126,1 A
49.Mat do tur thong trén gong Stato :
hy = 22D p 4 3B 505, L2 55 e
2 6 6
4 4
_ ¢10°  0,0138.10 1464 T

& Oh 1k 232155095

gl-'1-"e
50.Cwong do tir treong & gong Stato la:
Theo phu luc V-9 (TKMD) vé1 B, = 1,464 T ta co:
H, = 8 A/cm
51.Chiéu dai mach tir gong Stato la:
_ (D, =hy)  7.(34,9-32)
ly; = =
2p
52.Swre tir dong & gong Stato:
Fg1 = lgl-Hl = 24,888 = 199,04 A
53.Mat d¢ tir thong trén gong Roto :
4 4
2= 9.10 _ 0,0138.10 ~0933 T
2.h,,1, .k, ~ 2.5,02.15,5.0,95

g2°2°"¢c

=2488 cm
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54.Cwong do tir treong trén gong Roto :
Theo phu luc V-9 (TKMD) vé1 By, =0,933 T ta co:
H,=2,44 A/cm

55.Chiéu dai mach tir Réto :

Iy = 7D +hy,) _ 7(7+5,02)

2p

56.Swrc tir dong trén gong Roto :

Fpo=10p.H,=9,442,44=23 A

=944 cm

57.Tong strc tir ddng ciia mach tir 1a:
F=Fs+F, +F,+Fy +Fyp
=971 +115,2 +126,1 +199,04 + 23 =1434,34 A
58.Hé s6 bio hoa mach tir la:

M:£:1434,34:L48
F, 971
59.Dong dién tir hoa:
[ — PF 204334 o,

M 27wk, 27760925
60.Dong dién tir hoa phin trim:

I
[,% = I—”.IOO = 158 .100 = 26,88%

dm ’

VLTHAM SO CUA PONG CO O CHE PQ PINH MUC.
61.Chieu dai phan dau noi day quan Stato :

ldl = kdl.l'y +2.B
Trong dé: 7, = 7(D+hy)y _7(Q23+299).00 o0 o
Z, 48
kq1,B tra bang 3-4 (TKMD) ta c6: kg =1,3
B =1

Vay chiéu dai phan dau ndi la:

lgg =1,3.16,96 + 2.1 = 24,05 cm
62.Chiéu dai trung binh ciia nira vong day Stato:

lp =1; + 14 = 15,5+ 24,05 = 39,55 cm
63.Chiéu dal diay quan mot pha ciia Stato la:

L, =2.1pw;.107=2.39,55.76.107 = 60,12 m
64.Dién tré tac dung ciia diy quan Stato:

Ll
n,.a,.s,

I = pss.
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p,s - ladién tro suat ciia ddng & nhiét do 75°

1 2
P75 " 46 ¢mm’/m
= L.ﬂ: 0,106 ¢
46 2.4.1,539
Tinh dién tr¢ theo don vi tuong doi ta co:

r = 1r1.L ~0.106.2>8
U 220

1
65.Dién tré tac dung ciia thanh din Réto:
Dién trd suat ctia nhém la:

=0,0269

pu = cmm’/m

23
Vay dién trd ciia thanh dan Roto 1a:
-2 )
ra= p 107 1185107 Lo

S, 23 192

66.Dién tré vanh ngin mach Réto:
7.D,.107
Z,.,
Trong d6 : D, 1a dudng kinh trung binh ciia vanh ngan mach.
D,=D - (b+0,1) =23 - (3,7+0,1) = 19,2 cm
Dién tré vanh la:

Iv= Pa-

-2
=L ZO2I07 g0 107 ¢
23 38.703
67.Tinh dién tré Roto :
2r
Ry =1y + A—zv

A=2sin =P - 2sin %2 — 03292
) 38
Ta co6 dién tré Roto la:

-7
R,=3,51.10° + %z 5,32.107 ¢

68.Pién tré' quy ddi ciia diy quan Réto:
_Am(wok,)?  43.(76.0,925)°
I, = I, =
Z, 38
Tinh theo don vi tvog ddi ta co:

r, = rz’.L'J—l —0,083. 52525 - 0,021

1
69.H¢ s6 tir din tin ranh Stato:

5,32.107 =0,083 ¢

Thiét ké may dén

14



h b h, h :
A, =—k,+(0,785 - =+ 2 4 )k
"o3d, ( 2.d s

1 1 dl b41
10
1+3.—
Ky =it3B _ 12 _ 875
4
K, =l+§.k'ﬁ _ L3 0,875 20,906
44 4 4

hy=h,; —0,1d,—2c—¢=29,3-0,1.11,2—2.0,4 — 0,5 = 26,88 mm

hy = -(%-2.c-c’) = 858 22.0,4-0,5) = -3.1 mm

2, =2088 906+ (0,785——— —>L L 03y 8751208
.8, 288 88 3
70.Hé so tir din tin tap Stato:
ﬂtl — 0’9 tl'(ql'kdl)‘ptl'ktl ‘01
K0
pu = 0,72 : hé sd tra trong bang 5.3 (TKMBD)
c; = 0,0062 : tra trong bang 5.2a (TKMD)

2 2
ko= 1-0,033 2 =1 003323 _09717

t.S 1,5.0,07
Hé sd tir tan tap la:
2
4, =09. 1,5.(4.0,925)".0,72.0,9717.0,0062 ~1,017
1,126.0,07
71.H¢ s6 tir tan phan dau ndi Stato:
Ay, = 0,34.%0dl —0,64.5.7)

1

4 (24,05 - 0,64.&.18,06) =1,263
15,5 12

72.Hé s6 tir dan tin Stato la:
A=At At Agr = 1,298 + 1,017 + 1,263 = 3,578

73.Pién khang diy quin Stato:
2
X; = 0,581 (Wl j )
1001100 " p.q,
2
= 0,158. >0 (76j 15,5 3,578=0,316 ¢

100 (100) 2.4
Tinh theo don vi tuong doi ta co:

X1 = XlL =0,316. 358 _ 0,0802
220

1
74.Hé so tir din tin rinh Réto:

= 0,34.
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P 2
A, = i(l—”'d J +0,66— L |, e
3d, | 8.5, 2d, | b,
Trong do: h1=h2+d?2 -0,1.d, =229+ 6;3

2\2
[25,62(1_72'.6,8 J +0,66— 1,5 ]+O’551’913

-0,1.6,8 =25,62 cm

r2

3.6,8 8.192 2.6,8

75.Hé s6 tir din tin tap Roto:
t,.(0,.Kq,) .00 K
7y = 00 24% ;z& Pute o,
Z; = 38 =3,176
32p 3.4

G = 0,0092: xac dinh theo bang

>

Véi:q,=

Cac hé sb ko, Po,Ka léy theo tai licu (TKMD) trang 130 ta co:

ko=1 ;pp=1;kp=1
Vay ta co:
2
A, =09 1,89.3,167°.0,0092
0,07.1,126
76.Hé s6 tir dan tan phian dau noi:
23D, . 47D,
dn = 2 lg
Z,l;,A " a+2b

=1,991

A=2.sin =P 2 2.5in T2 = 03292
, 38
23.19.2 4,7.19,2
/’i’dn = 2 lg
38.15,5.0,3292% ©1,9.2+3,7
77.Hé s6 tir din tian do rinh nghiéng:
2
b 1,5
A =054, =05.1,991) =
. az[tj (L

2 s

=0,7474

2
j =0,627

78.Hé s6 tir din tin ciia Réto la:
M =hot Ao+ Aap + A
= 1,913 + 1,991 + 0,7474 + 0,627 = 5,2784
79. dién khang tan Roto:
x> = 7,9.f1.1,.1,.10°=7,9.50.15,5.5,2784.10° = 3,23.10™ ¢
80. dién khang diy quin Réto quy doi:

5 2
AWk )T 553507 43 '(763'2’925) =0,504 g

Xy = Xp
2

Tinh theo don vi tuong ddi ta co:
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Xy = xz’.L ~0,504.2>8 _ 01287
U 0

1

81. dién khang hd cim:
U —-1,x 220-15.0316

X1 = =14,35
= l, 15 E
Tinh theo don vi tuong ddi ta co:
* | 55,8
X1y =Xy2.—-=14,35."-=3,64
12 12 Ul 20
82.Tinh lai hé s6 kg theo thuyec té:
- U, —1,Xx —
Ky = Y leX 2202150316 oo
U, 220
Sai sb cta hé sd kg:
ke —ke| 0,978 —0,9785|
Ak :k—.100= 2 .100 =0,05%

E >
Sai s6 Akg rat nho va c6 thé bo qua vay céac thong sb tinh chon ban
dau 1a hop ly.

VILTINH TOAN TON HAO SAT VA TON HAO CO.

83.Trong lwgng rang Stato:

Gzl = YFe-Zl-bzl-hZI’-ll-kc-10_3

Trong d6 ve. 13 khdi lugng riéng cua sat:

vre = 7,8 Kg/m’

Vay trong lugng rang cua Stato la:

Gr. = 7,8.0,693.2,57.15,5.0,95.10° = 9,82 Kg
84.Trong luwong gong Stato:

Gg1 = yFe.ll.Lgl.hgllp.kc.10'3

=7,8.15,5.24,88.3,2.4.0,95.10° = 36,58 Kg

85.T6n hao trong 16i sit Stato:

T6n hao trong rang la:

PFeZl = kgc-I?FeZq-lez-C}zl-10-3 . i

Prez : 1a xudt ton hao cia thép tans6 f=50Hz , B=1T

Tra phu luc V-14 (TKMD) cua thép 2211 ta duoc:

Prez = 2,5 W/Kg

Kgc: hé s6 gia cong vat lidu ldy ke = 1,8.

Vay ton hao trong rang la:

Prez = 1,8.2,5.1,754°.9,82.107 = 0,136 Kw

Tén hao trong gdng Stato 1a:
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Prep = Ko Prog-Bg-Gg1.107
PFeg = 2,5 W/Kg
Preg =1,8.2,5,1,464°.36,58.10” = 0,353 Kw
Tong ton hao trong 161 sat Stato la:
Pre = Prez + Preg = 0,136 + 0,353 = 0,489 Kw
86.Ton hao trén bé mat rang Réto:
Pom = 2.p.r.tzzﬁlz.pbm.104
2
Trong do: ‘
Pom: 18 sudt ton hao trung binh trén 1 don vi bé mat.

z.n "’
m=0,5k,.| =L | .10.B_t)*
pb [10000] ( 0 1)

k,: hé sb kinh nghi¢m chon tur (1,742) ta chon:

k, =2

B,: 1a bién d6 dao dong ctia mat dd tur thong tai khe hd khong khi.
BO = Bo.kg.Bg

Bo: tra trong hinh 6-1 (TKMDP) theo ti s6 [%j ta dugc.

Bo=0,26

Vay ta co:
B,=0,26.1,126.0,77=0,225T
Suét ton hao bé mit 1a:

1,5
DPom = 0,5.2{“&3}3?) (10.0,225.1,5)> =220 W =0,22 Kw

Ta c6 ton hao trén bé mit ring Roto 1a:
Pom =4.18,06. 2527213 15502210 =0.023 Kw =23 W

2

87.T6on hao dap mach trén riing Réto:
— Zl'nl ’ -3
Pem 0,11{—10003“2] G,.10
Trong do:
0 1,98.0,07
Bgma = 12, =22~
2oL TR 201,89
Gy = Yre.-Zo.hyp by 1k 107 =7,8.38,2,68.0,875.15,5.0,95.107
=10,2 Kg
Vay ton hao dap mach la:

.1,755=0,064 T
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P, — 0,11{48.1500
1000
88.Vay tong ton hao trong trong thép la:
Pre = Pre + Pom +Pam = 0,489 + 0,023 + 0,0238 = 0,5358 Kw
89.T6n hao co:

n (D, )\
PCO = k.[ 1 j .(_nj .10_3
1000 10

Vé6i dong co khong dong bo kiéu kin IP44 thi : k =1
2 4
P.,= l(ﬂJ (&) 107 =0,3338 Kw
1000 10
90.Tong ton hao khéng tai la:
P, =Pp. + Po=10,5358 + 0,3338 = 0,8696 Kw

2
.0,064] .10,2.107 =0,0238 Kw =238 w

VIILTINH TOAN PAC TiNH LAM VIEC CUA MAY.
91.H¢ s6 trugt dinh mirc:

I,.r "
Sam ~ =1, =0,021

EZ
92.H¢ s6 truot cwe dai:
Sp= "
L4 x.
c
Trong do:
Cr=1+% =1, 910 109
X, 14,35
Viay hé s6 trugt cuc dai 1a:
Sm = # =0,102
’ + 0,504
1,022
93.Thanh phin phin khang va tic dung ciia dong dién :
Idbx = IH =15 A
3 2 3 2
Ly, = Prel0 43070 0535810 +3.1520106 _ o) o
3U 3.220

94.B0oi s0 m6 men cuce dai:
2

m — Mmax _(Iémaxj Sdm
max - l .

M dm I2dm Sm

Vi cac thong s6 dugc xac dinh bén bang dac tinh lam viéc ta co:
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I 2dm —
I 2max

=52,03 A
= 175,65 A
Vay ta c6 boi s6 md men cuc dai 1a:

(175,65
Mmax = | 57703

0,021
10,102
So sanh véi bdi s6 md men cuc dal cho phép la: mpaxep =2,2 vay b1

— &

s6 mod men hoan toan thoa man vai yéu cau dit ra:

95.Bang dac tinh lam viéc va khéi dong cua dong co:

S Biéu Thuc He¢ s6 truot
T bv 0,005 | 0,01 0,015 0,020 |0,021 |0,025 |0,030 0,102
T
o, c 17,477 | 8,777 | 5,888 |4,443 |4,237 |3,576 |2,998 | 0,958
1 c_ ?
2 c: X1 ] c 0,8496 | 0,8496 | 0,8496 | 0,8496 | 0,8496 | 0,8496 | 0,8496 | 0,849
6
1 1
17,468 | 8,818 |5,949 |4,523 |4,321 |3,675 |3,116 1,280
3 =Ro + X s
4 , U, A | 12,87 | 25,5 37,78 49,71 |52,03 |61,18 | 72,16 175,6
|2 = C Z_ 5
5 | cos (p; =R./Z, 0,9988 | 0,995 |0,990 |0,982 |[0,980 |0,973 | 0,962
6 | sing, = X,,/Z,, 0,049 0,096 |0,143 [0,188 [0,196 |0231 |0272
7 ' , A 13,50 |25,774 |37,53 |48,68 | 50,81 59,12 | 68,84
Ilr = Idbr +_2COS¢2
1
8 o A 15,62 17,4 20,29 (24,14 |2499 |28,83 |34,21
le = Idbx +—2511’1(02
1
9 | = /I 2 T 2 A 120,65 |31,07 |42,66 |54,34 |56,62 | 6577 | 76,87
cosp=1,/ |l 0,654 | 0,828 | 0,88 0,896 | 0,90 0,90 0,896
10
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P =3U,.I1.107 Kw | 8,91 16,99 | 24,77 | 32,13 |33,53 |39,02 |4543
11

Pey =3.0.12.107 Kw [0,136 |0,307 [0,578 [0939 [1,019 |1,375 |[1,879
12

Peyy = 3.6,.17.107 Kw [0,041 [0,162 [0355 [0,615 [0674 [0932 | 1,296
13

P; = 0,005P, Kw | 0,044 | 0,084 |0,124 |0,161 |0,167 |0,195 |0,227
14

P, Kw | 0,8696 | 0,8696 | 0,8696 | 0,8696 | 0,8696 | 0,8696 | 0,8696
15

SP=P., +Py, +P, +P, |Kw /[ 1,091 [1423 [1927 |2,5585 [2,73 [3.372 [4272
16

ZI_E 0,877 10916 (0,922 |0919 |0,918 |0,913 |0,906
17|77 7R

P,=P -3P Kw | 7,819 | 15,567 | 22,84 | 29,545 | 30,8 35,648 | 41,158
18

Po thi dic tinh 1am viéc ciia dong co.
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cos I CAD

ST
L 150
0,81 40 c
0,61 30
0,41 20 1
0,21 10
0 0 10 20 30 P (Kw)

IX.TiINH TOAN PAC TiNH KHOI PONG.
96.Tham s6 ciia dong co khi xét t6i hiéu (rng mit ngoai:
Ung voi hé s6 truot s =1
Chiéu cao tuong d6i cua hé la:
£=0,067.a+S
Trong d6 a: 1a chiéu cao ranh dtic nhom.
a= h2 + d2 = 22,9 + 6,8 = 29,7 mm
Vay ta co:
£=0,067.29,7.1=2
Hé s6 tir dan ranh Roto khi xét dén hiéu ung mat ngoai dugc xac dinh
theo cong thtrc:

A = {L (1 - 7r,d22 JZ +0,66 — bi]-l// + @
3d,| 85, 2.d, b,

Trong d6 cac hé sb y va o xac dinh theo duong cong 10-13 (TKMD) :
Vo1 £=2 taco:

o =1

= 0,75

kp=1+o=1+1=2
Dién trg thanh dan Réto khi tinh dén dong dién mat ngoai la:
e = kg Ty =2.3,51.10° =7,02.10° ¢
Dién tré Roto khi xét dén hiéu tmg mit ngoai:
2.9,81.107

0,3292°

e = T +2A'—2V =7,02.107 + =883.10° ¢

Pién tro Roto khi quy doi:
Ta c6 h¢ s6 quy doi la:
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4m.(w.ky )’ 4.3.(76.0,925)
S TS
Vay dién Roto quy ddi 1a:
e =5, =1561.883.10° = 0,138 ¢
Ta c6 hé sb tir dAn ranh Roto khi xét dén hiéu tmg mit ngoai 1a:

2 2
s =[25’62 (1—”‘6’8 j +0,66- 2 ].0,75+0’5 =1,518

=1561

3.6,8 8.192 2.6,8 LS
Téng hé s tir dan Roto khi xét dén hiu tmg mit ngoai:
/125 = irzg + Ay + Agy + 44,
= 1,518 + 1,991 + 0,7474 + 0,627 = 4,8915
bién khang Réto khi xét dén hiéu rng mat ngoai:
: A
Xy = Xy.—= = 0,504 48915
2, 52784
Tong trd ngan mach khi xét dén hiéu tng mat ngoai:
he="+0,=0106+0,138=0,244 ¢
Xpr = X + X, =0,316+0,467 = 0,783 ¢

=0,467 ¢

2, =T + XL =4/0,244 40,7837 =082 ¢

Dong dién ngan mach khi xét dén hiéu ing mat ngoai 1a:
o=t =220 26829 A
Z,. 082

97.Tham sb ciia dong co khi xét ca hiéu wng méit ngoai va su bio hoa

mach tr tan khis =1:

Dong dién ngan mach khi xét dén ca hiéu tng mit ngoai va su bio
hoa mach tir duoc xac dinh:

loone = Kon-D oz

Vi Réto rinh nira kin chon hé sb bdo hoa mach tir theo (TKMD)
trang 259 la: ky,, = 1,4

e = 1,4.268,29=375,6 A

Stre tr dong trung binh mdt ranh Stato:

— o~ oo U Z,
Frtb 0,7.T(kﬁ + ky.kd Z—zj

375,6.38 48
4

=0,7 0,88 + O,966.0,925.§j =5017,2 A

Trong do:
kg : hé so tinh dén strc tir dong do quan budce ngan.
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Y % ~ 0,833 tra theo dd thi hinh 10-4 (TKMD) thi:

Voi B=
T
kg = 0,88
ky= 0,966 : 1a hé sO budc ngan.

Mat d tir thong quy doi trong khe ho khong khi 1a:
I:rbh

B, =—™—

* 1,65C,,
Hz“mg s6 bdo hoa duoc xac dinh :
Cyn = 0,64 +2,5. o =0,64+2,5. ﬂ =0,999

t +t, 1,5+1,89
Vay ta co:
4

g _ 50172107 o1

% 1,6.0,07.0,999
V6i By = 4,484 theo d thi 10-15 ta tim dugc hé s6
X5 = 0,54
Héng s6 C; duoc xac dinh theo cong thic:
= (t; — ba)(1 - X5) = (1,5 - 0,3)(1 — 0,54) = 0,552

Ta c6 do giam cua hé so tir dan do bao hoa la:
h,, +0,58.h, C,

Ay = .
rion b,, C, +1,5h,
h; = d, _ 088 _ 0,44 cm
2 2
Ay = 005+058044 0552  _ 0.56

0,3 0,552+1,5.0,3
Hé s6 tir dan tan & ranh Stato khi xét dén bio hoa mach tur:
Ao = Ay — A, =1,298—0,56 = 0,738
Hé s6 tir tan tap khi xét dén bio hoa mach tir:
Mvh = . X5 = 1,017.0,54 = 0,549
Tong hé s tir tan ranh Stato khi xét dén bio hoa mach tur:
Mibh = Arioh T Aivh T A
=0,738 + 0,549 + 1,263 = 2,55
Pién khang Stato khi xét dén bio hoa mach tir :
X1bh = X;. ﬂ}jh =0,316. 32,’55758 =0,225 G
Hang s6: C, = (t, — buy).(1 - Xs)
C,=(1,896 - 0,15)(1 — 0,54)=0,8
Po giam hé sb tir ddn caa Roto do bdo hoa mach tir:
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ap hef G )_00s( 08 ).
N p, G +b, ) 01508+015)

Hé sd tir tan rinh Réto khi xét dén bio hoa mach tir va hiéu ung mat
ngoai la:
Aerion = Aene = Aoy =1,518 - 0,28 = 1,238
Hé sd tir tan tap Roto khi xét td1 bao hoa mach tur:
Aoobh = M. Xs = 1,991.0,54 = 1,08
Heé s tir tan do rédnh nghiéng khi xét téi bao hoa mach tir:
Aembh = Am. X5 = 0,627.0,54 = 0,339
Téng hé sd tir tan Roto khi xét dén bio hoa mach tir va hiéu ung mat
ngoai:
2/7“r25”0h = ﬁ“rz;’oh + ;Ltzbh + /7“d2 + /Irnbh
=1,238 + 1,08 + 0,7474 + 0,339 = 3,404
Pién khang Roto khi xét dén hiéu ing mit ngoai va bao hoa mach tur:
heoan _ 0,504. 3,404
A, 5,2784
Dié¢n tré va dién khang ngén mach khi xét té1 hi€u tng mat ngoai va
su bao hoa mach tir la:
Tno = T1 +T2,= 0,106+ 0,138 = 0,244 ¢
Xnp = Xph + X2 = 0,225+ 0,325 = 0,55 ¢
Znp = N + X =1/0,2447 +0,55" =0,60 ¢
98.Dong dién khéi dong:
Ui 220 367
Zown 0,60
Sai s6 cua dong dién khoi dong thuc té va so bo chon 1a:
loan = lua| | B75.6-367)
loon 375,
Sai s6 AI% = 2,29% < 5% vay so bo chon hé s6 bdo hoa mach tir 1a
thoa min yéu cau .
99.B6i s6 dong dién khéi dong:
ikd: Iﬂ=£=6,48
l,, 56,62
Boi s6 dong khoi dong nho hon gia tri cho phép cia dau bai 1a
(iva = 7,5) vay thoa mén vé diéu kién dong khoi dong.

Xason = X, =0,325

Ia =

Al = 100 =2,29%

100. Bi s6 mé men khéi dong:
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! 2
I, r
d 28
Myg = (2— - Sgm
I2dm r2

Dién khang hd cam khi xét dén bao hoa mach tur:

X12bh—X12k 14 351,48:21,24 G
Hing s bdo hao
0,325

C =1+ 26“"*‘=1+ =2~ 1,015
2¢gbh X 2124
Ta co:

. 367
Iyg = — = 21 _36158 A
* o T 1015

2§oh
Vay boi s6 m6 men khoi dong la:

2
my = | 20L8) 0138 1 168
52,03 ) 10,083

B6i s6 m6 men khoi dong 16n hon yéu cau cua dau bai (myg = 1,4) vay

thoa man vé di€u kién m6 men khoi dong.

X.KET LUAN.
Vay bai toan thiét ké may dién nay da hoan thanh vdi cac thong sb
hoan toan thoa man dugc yéu cau cia nhiém vu thiét ké dua ra. Tuy bai
thiét ké c6 thé chua tim ra phuong 4n tdi uvu nhét cho truong hop nay. biéu
d6 c6 thé 1a mirc d6 bai dd an mon hoc nay chua doi hoi dén muc qua cao
cling nhu thoi gian thiét ké c6 han. Vi vay em rat mong dugc su chi bao
thém cua cac thay ¢ clng cac ban.

Em xin chan thanh cam on.

MUC LUC

I. CHON VAT LIEU KET CAU VA CACH PIEN.
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II. TINH TOAN KiCH THUOC CHU YEU.
I1I. TINH TOAN DAY QUAN, RANH STATO
VA KHE HO KHONG KHI.
IV. TINH TOAN DAY QUAN, RANH, GONG ROTO.
V. TINH TOAN MACH TU.
VI. THAM SO CUA PONG CO O CHE PQ PINH MUC.
VIL. TINH TOAN TON HAO SAT VA TON HAO CO.

VIIL. TINH TOAN PAC TINH LAM VIEC CUA PONG CO.

XI.TINH TOAN PAC TiNH KHOI PONG.
X. KET LUAN.

w

12
14
18
20
22
26

Thiét ké may dén

27



Do an tot nghiép

Pong co dién mot chieu

R



Dé dn tét nghiép

CHUONG I
GIOI THIEU VE PONG CO PIEN MOQT CHIEU
1.1 - Khai niém chung:
1.1.1 - Khai niém:

Cho dén nay dong co dién mot chiéu van chiém mot vi tri quan
trong trong hé diéu chinh tu dong truyén dong dién , n6 dugc st dung
rong trong hé thong doi hoi c6 d6 chinh xac cao ving diéu chinh rong va
qui luat diéu chinh phirc tap. Cung véi su tién b clia vin minh nhan loai
chung ta c6 thé chung kién sy phat trién ram ro ké ca vé qui mé 1an trinh
dd cia nén san xuét hién dai .Trong sy phat trién do ta cling co thé &
rang nhan ra va khang dinh rang dién ning va may tiéu thyu dién ning
dong vai tro quan trong khong thé thiéu duoc N6 ludn di trude mot bude
lam tién dé nhung cling 1dm mii nhon quyét dinh su thanh coéng cua ca
mot hé thdng san xudt cong nghiép .Khong mot qudc gia nao ,mot nén
san xuat nao khong str dung dién va may dién

a-  Khai niém:

Pong co dién no61 chung va dong co di¢n mot chiéu noi riéng la thiét
dién tir quay,lam vi¢c theo nguyén 1y dién tir,khi dat vao trong tur truong mot
day dan va cho dong ccién chay qua day dan thi truong se tic dung mot luc
tir vao dong dién (vao day din) va 1am day dan chuyén dongPong co dién

bién d6i dién nang thanh co ning.
b-  Ciu tao:
GOm hai phan: - phan dimg yén (goi 12 phan tinh )

- phan chuyén dong (goi 12 phan quay )




Do dn tét nghiép

1.1.2. Uu diém ciia ddng co mét chiéu:

Do tinh wvu viét caa hé théng dién xoay chiéu: dé san xuit, dé truyén
tai..., ca may phat va dong co di€n xoay chiéu déu co ciu tao don gian va
cong suit 16n, d& van hanh... ma may dién (dong co dién) xoay chiéu ngay
cang duogc st dung rong rdi va phd bién. Tuy nhién dong co dién mot chiéu
van gitt mot vi tri nhat dinh nhu trong cong nghiép giao thong van tai, va néi
chung & céc thiét bi can diéu khién toc do quay lién tuc trong pham vi rong
(nhu trong méy can thép, may cong cu 16n, ddu may dién...). Mic du so voi
dong co khong dong bd dé ché tao dong co dién mot chiéu cung c& thi gid
thanh dit hon do st dung nhiéu kim loai mau hon, ché tao bao quan c¢6 gop
phirc tap hon ... nhung do nhiing wu diém ciia nd ma may dién mot chiéu

van khong thé thi€u trong nén san xuat hién dai.

Uu diém cua dong co dién mot chiéu 1a c6 thé dung Iam dong co dién
hay may phat dién trong nhiing diéu kién lam viéc khac nhau. Song uu diém
16m nhat cua dong co dién mot chiéu 1a diéu chinh toc do va kha nang qua
tai. Néu nhu ban than dong co khong dong b khong thé dap tng duoc hoic
néu dap tmg duoc thi phai chi phi cac thiét bi bién d6i di kém (nhu bd bién
tﬁn....) rat dat tién thi dong co dién mdt chiéu khong nhitng c6 thé diéu chinh
rong va chinh xadc ma cau trac mach luc, mach diéu khién don gian hon

dé)ng thoi lai dat chét luong cao.

Ngay nay hiéu suit cua dong co dién mot chiéu coéng suat nho khoang
75% + 85%, & dong co dién cong sudt trung binh va 1on khoang 85% + 94%
.Cong suat 1on nhét cua dong co dién mot chiéu vao khoang 100000kw dién
ap vao khoang vai trim cho dén 1000v. Hudng phat trién 13 cai tién tinh
nang vat lidu, nang cao chi tiéu kinh té ctia dong co va ché tao nhitng may

cong suat 1é6n hon do6 1a ca mgt van dé rong 16mn va phuc tap vi vay voi von
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kién thirc con han hep cua minh trong pham vi dé tai ndy em khong thé dé
cap nhiéu van dé 16n ma chi dé cap t6i van dé thiét ké bo diéu chinh téc do
c6 dao chiéu ctia dong co mot chiéu kich tir doc 1ap. Phuong phap duogc
chon 13 bo bam xung ... ddy co6 thé chua 12 phuong phap mang lai hiéu qua
kinh té cao nhat nhung n6 duoc sir dung rong rdi boi nhitng tinh nang va dic

di€ém ma ta s€ phan tich va dé cap sau nay.
1.2- Cau tao cia dong co dién mot chiéu.

Pong co dién mot chidu co thé phan thanh hai phan chinh: phan tinh va

phan dong.
1.2.1- Phan tinh hay stato.

hay con goi 1a phan kich tir dong co,1a bo phan sinh ra tir truong
.Gom c6 mach tir va day cudn kich thich 10ng ngoai mach tir(néu dong co

dugc kich tir bing nam cham di¢n).
- mach tir duoc 1am bing st tir (thép dtc,thép dic )

- Day quén kich thich hay con goi 14 ddy quan kich tir dugc
lam bang day dién tir (émay).Cac cudn day dién tir nay

duogc nodi tiép voi nhau.
a- Cyec tur chinh:

La bo phan sinh ra tir trudng gom c6 16i sat cuc tir va day quéan kich tir
16ng ngoai 16i sat cuc tir. Loi sat cuc tir lam bang nhing 14 thép ki thuat
dién hay thép cacbon day 0,5 dén 1mm ép lai va tan chat. Trong dong co
dién nho c6 thé dung thép khdi. Cuc tir duogc gén chat vao vé may nho cac
buldng. Day quin kich tir duoc quin bang day dong boc cach dién va mdi

cudn day déu duoc boc cach dién ky thanh mot khoi tdm son cach dién trude
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khi dat trén céac cuc tir. Cac cudn day kich tr dugc dat trén cac cuc tir nay

dugc nodi ti€p véi nhau.

b- Cuc tir phu:

Cuc tur phu dugc dat trén cac cuc tur chinh va dung dé cai thién d6i
chiéu. Loi thép cta cuc tir phu thudng lam bang thép khoi va trén than cuc
tir phu ¢ dit diy quan ma cau rao gidng nhu day quin cuc tir chinh. Cuc tir

phu dugc gan vao vé may nhd nhimg bulong.
c- Gong tir:

Gong tir dung 1am mach tir ndi lién cac cuc tir, dong thoi 1am vo may.
Trong dong co dién nhé va vira thuong dung thép day uén va han lai. Trong
may dién lon thuong dung thép duc. Co khi trong dong co dién nhd dung

gang lam vo may.
d- Cac bo phan khac.
Bao gém:

- Nap may : D€ bao v€ may khoi nhitng vat ngoai roi vao lam hu hong
day quan va an toan cho nguoi khoi cham vao dién. Trong may dién nho va
vira ndp may con c6 tac dung lam gid d& 6 bi. Trong truong hop nay nap

may thuong 1am bang gang.

- Co cau chéi than: dé dua dong dién tir phan quay ra ngoai. Co ciu
chdi than bao gdm co chdi than dit trong hop chdi than nho mot 1o xo ti
chdy 1én c6 goép. Hop choi than duoc ¢b dinh trén gia choi than va cach dién
v6i gia. Gia chdi than co thé quay dugce dé didu chinh vi tri chdi than cho

dung chd. Sau khi diéu chinh xong thi dung vit ¢6 dinh lai.
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1.2.2-Phan quay hay réto.
Bao gdm nhitng bd phan chinh sau

La phén sinh ra suit dién dong .GOm ¢6 mach tr duge lam bﬁng vat
lidu sat tir(1a thép ki thuat ) xép lai v6i nhau .Trén mach tir c6 ae rinh dé

16ng ddy quan phan Gmg (1am bang daay dién tir ).

Cudn day phan tmg gdm nhiéu boi diy ndi voi nhau theo mot qui
luat nhat dinh .Mdi bdi ddy gom nhiéu vong diy cac dau diy cia bdi day

duoc noi véi cac phién dong goi la phién gop .

Cac phién goép do duogc ghép cach dién voi nhau va cach dién véi

truc goi 13 c6 gop hay vanh gop.

Ty trén co gop la cap troi than 1am bang than graphit va

duoc ghép sat vao thanh cd gop nhd 16 xo.
a- i sit phan ng:

Dung dé dan tir. Thuong dung nhitng tdm thép k¥ thuat dién day
0,5mm phu cach dién mong ¢ hai mat roi ¢p chat lai dé giam ton hao do
dong dién xoay giy nén. Trén 14 thép co dap hinh dang ranh dé sau khi ép lai

thi dit day quan vao.

Trong nhilng dong co trung binh tré 1én ngudi ta con dap nhitng 16
thong gié dé khi ép lai thanh 15i sat co thé tao duoc nhing 16 thong gié doc
truc.

Trong nhimg dong co dién 16n hon thi 15i sat thuong chia thanh nhiing
doan nho, giira nhitng doan dy c6 dé mot khe hé goi 1a khe ho thong gio.

Khi may lam viéc gi6 thoi qua céc khe hd 1am ngudi day quan va 161 sat.
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Trong dong co dién mot chidu nho, 16i sat phan tng dugc ép truc tiép
vao tryc. Trong dong co dién 16n, gilra truc va 101 sat co dat gia roto. Dung

gia roto co thé tiét kiém thép k¥ thuat dién va giam nhe trong luong roto.
b- Day quén phan @ng:

Day quéan phan tng 1a phan phat sinh ra suat dién dong va c6 dong dién
chay qua. Day quin phan tng thuong lam bang day dong co boc cach dién.
Trong may dién nho c6 cong suat dudi vai kw thuong dung diy co tiét dién
tron. Trong may dién vira va 16n thuong dung day tiét dién chir nhat. Day
quén duoc cach dién can than voi ranh cua 16i thép.

Pé tranh khi quay bi ving ra do lyc li tdm, & miéng ranh c6 dung ném
dé deé chat hodc dai chat day quén. Ném c6 lam bﬁng tre, gb hay bakelit.

c- Co gop:

Dung dé doi chiéu dong dien xoay chiéu thanh mot chiéu. C6 gop gom
nhiéu phién dong c6 dugc ma cach dién vdi nhau bang 16p mica day tir 0,4
dén 1,2mm va hop thanh mot hinh truc tron. Hai dau truc tron dung hai hinh
6p hinh chir V ép chat lai. Gitta vanh 6p va tru tron cling cach dién bang
mica. Pudi vanh gop c6 cao 1én mét it dé han cac dau day cia cac phan tir
day quén va cac phién gop duoc dé dang.

1.3 - Nguyén 1y 1am viéc ciia dong co dién mot chiéu
Pong co dién phai c6 hai ngudn ning luong .
- Nguén kich tir cdp vao cudn kich tir d¢ sinh ra tir thong
kich tur
- Ngudn phan tmg duoc dua vao hai chéi than dé dua vao hai

cO gop cua phan ung .
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Khi cho dién ap mdt chiu vao hai choi dién trong day quan phan Gng
c6 dién .Cac thanh dan co dong dién nam trong tu truong s€ chiu luc tac

dung lam r6t quay .Chiéu cua luc duogc xac dinh bﬁng qui tac ban tay trai

Khi phan (mg quay dugc nira vong ,vi tri cac thanh dan doi chd cho
nhau. Do ¢6 phiéu gop nhiéu dong dién ditr nguyén lam cho chiéu lyc tir tac
dung khong thay doi.

Khi quay .Céc thanh din cat tir truong s& cam Gng v6i suat dién dong
E, chiéu cua suét dién dong dugc xéac dinh theo qui tic ban tay phai ,& dong

co chiéu sdd E,nguoc chiéu dong dién I, nén E, dugc goi 1a st phan dién

dong .
Phuong trinh can bang di¢n ap :
di.
U=E,+ Ryl +,.—
dt
mach roto cd g6p Truc
Choi than
\
\
Loi thép

1.4 - Pic tinh co ciia dong co dién mot chiéu:

dac tinh co cta dong co dién mot chiéu la quan h¢ gilra toc d0 quay

va mémen quay cua dong co:

© = f(M) hodc n = f(M)
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trong 46 : @ - tbc do goc(rad/s)
n — toc d6 quay (v/ph)
M — momen(Nm)

Co hai loai dac tinh co : dac tinh co tu nhién va dac tinh co nhan tao:

Q)
Q)
, o

o

®dm

Ontdm

Mdm M Mdm M
a)Dac tinh co tu nhién b) Ddc tinh co nhdn tao

1.5 - Phéan loai:

Khi xem xét dong co dién mot chiéu ciing nhu may phéat dién mot
chiéu nguoi ta phéan loai theo cach kich thich tir cic dong co. Theo d6 tng

véi mdi cach ta co cac loai dong co dién loai:
Cé 4 loai dong co dién mot chiéu thuong sur dung :
- bong co dién mot chiéu kich tir doc lap .
- Dong co dién mét chiéu kich tir song song.

- DPong co dién mat chiéu kich tir ndi ti€p .
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- Dbong co dién mot chiéu kich tir hdn hop .

1.5.1- Kich thich doc lap:

khi ngudn mot chiéu co cong suat ko da 16n, mach dién phan ung va
mach kich tir mic vao hai ngué)n mét chiéu doc 1ap nhau nén :

I=1..
1.5.2- Kich thich song song:

khi ngudén mét chiéu cé cong suat vo cung 1én va dién ap ko ddi, mach
kich tir dwoc mac song song v6i mach phan tng nén

[=1, +]
1.5.3- Kich thich néi tiép:

cudn kich tir mac nbi tiép voi cudn diy phan ung cudn kich tir c6 tiét
dién 16n, dién trd nho, sb vong it, ché tao dé dang nén ta cé

I=1,=l.
1.5.4- Kich thich hén hop:

Taco: I=1,+]

V6i mdi loai dong co trénla twong tmg véi cac dic tinh, dic diém ky
thuat diéu khién va tmg dung 1a twvong d6i khac nhau phu thudc vao nhiéu
nhan t6, & dé tai nay ta chi xét dén dong co dién mat chiéu kich tir doc lap

va bién phép hitu hiéu nhat dé diéu khién loai dong co nay.

1.6 - Dic tinh co va diéu chinh toc d6 ciia dong co dién mdt chidu:
Pic tinh co n = f(M) cia dong co dién mot chidu
E U-I R,

n = =
C.d C.d
va vi M = Cyl, , biéu thirc (37-1) ¢6 thé viét dudi dang

(1-1)
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U RM
n = -
C.o C,Co’

(1-2)

Trong truyén dong dién lyc mot van dé tuong ddi quan trong dat ra la
phair phdi hop tot dic tinh co cia dong co dién va dic tinh co cua tai hodc
clia may cong tac. Tuy theo tinh chat cia truyén dong co thé co nhiing yéu
cau khac nhau ddi véi dong co dién, thi du tbc do khong thay ddi hodc thay
d6i nhiéu khi mémen can thay doi va dé théa mén nhiing yéu cau d6 can

phai dung cac loai dong co dién khac nhau c6 dic tinh co thich hop.

Su phéi hop cac dac tinh co cua dong co di€n va tai con phai sao cho
luén dam bao duge tinh 6n dinh cong tac trong ché d6 lam viée x4c 1ap cling
nhu qué trinh qua d9, thi du nhu khi diéu chinh toc d6. Bé nghién ciru diéu
kién lam viéc 6n dinh cta hé truyén dong, ta xét dac tinh M = f(n) ciia dong
co dién va M, = f(n) cta tai . & truong hop cua hinh 35-3 | ta thay su ting
tbc d6 ngiu nhién nao d6 (n = n,, + An) thi Mc>M va dong co dién bi ham

lai dé tr& veé toc do ban dau ny, rng vo1 diém P.

Ciing nhu vay, khi xay ra sy giam toc do dot nhién M.< M dong co
dién duoc gia tdc va dat téc do ny,. Pay 1a truong hop dong co lam viéc on
dinh va tr hinh vé do ta théy diéu kién lam viéc 6n dinh cua dong co nhu

Sau

M, (1-3)
dn dn
Nguoc lai, néu M = f(n) va M, = f(n) c6 dang nhu & hinh 3-3b thi vi¢c

tang tdc d6 dot nhién s& khién cho dong co dién c6 moOmen gia tdc duong
lam cho téc do tiép tuc tang mai, hodc su giam tbc do s& dua lai hau qua lam
cho tc d6 tiép tuc giam. Nhu vay 1a truyén dong lam viéc khong on dinh

ung voi diéu kién :

10
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M _dM,
dn dn

Tir biéu thirc 1-2 ta thiy rang viéc diéu chinh téc d6 cua dong co dién

(1-4)

mét chiéu c6 thé thuc hién duogc béng cach tha ddi cac dai luong ¢, Ry, va U

Phuong phap diéu chinh téc do bang cach thay d6i ¢ dugc ap dung
tuong dbi phod bién, co thé thay dbi toc 6 duoc lién tuc va kinh té. Trong
qua trinh diéu chinh hiéu suét N~ C*visu diéu chinh dua trén viéc tac dung
1én mach kich thich c6 cong suat rat nho so véi cong suat dong co. Can chi
v réng, binh thuong dong co lam viéc & ché d6 dinh muc véi kich thich toi
da (¢=bmax) nén chi co thé diéu chinh theo chidu hudng giam ¢, tirc 1a didu
chinh téc do trong vung trén tdc do dinh muc va gidi han diéu chinh toc do
bi han ché boi cac diéu kién co khi va d6i chiéu ctia may.

Phuong phap diéu chinh téc do b'flng cach thém dién tré phu vao mach
co dién c6 cong suat nho va trén thyc té thuong dung & dong co dién trong

can truc.

Phuong phap diéu chinh toc d6 quay bang cach thay dbi dién ap ciing
chi cho phép diéu chinh tbc do quay duéi toc d6 dinh murc vi khéng thé ning
cao dién ap hon dién 4p dinh muc cua dong co dién. Phuong phip nay
khong giy thém toén hao trong dong co dién, nhung doi hoi phai co ngudn

riéng c6 di¢én ap di€u chinh duoc.

Sau day ta s€ xét dac tinh co va cach diéu chinh toc do cua tung loai
dong co diénphan ung dé ting R, chi cho phép diéu chinh téc do quay trong
ving dudi tbe d6 quay dinh mirc va ludn kém theo ton hao ning luong trén
dién tré phy, 1am giam hiéu suit ctia dong co dién. Vi vay phuong phap nay

chi 4p dung & dong

11
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” o HUONG II S 9
TONG QUAT VE CAC PHUONG PHAP CO BAN BE PIEU CHINH
TOC POPONG CO PIEN MOT CHIEU

2.1 - Khai niém chung:

Céc phuong phap diéu chinh tdc d6 dong co mot chiu 1a rit quan trong
no c6 thé gitip ta ré rang chon lya phuong phi hop cho timg hé thong riéng
biét .

Vé phuong di¢n diéu chinh toc do, dong co dién mot chiéu c6 nhiéu wu
viét hon so v&i loai dong co khac, khong nhitng n6 ¢6 kha ning diéu chinh
tbc do ré rang ma cu trac mach lyc, mach diéu khién don gian hon déng

thoi lai dat chat luong diéu chinh cao trong dai diéu chinh tdc d6 rong.

Thue té ¢ hai phuong phap co ban dé diéu chinh toc do dong co dién
mot chiéu:

- biéu chinh dién 4p cap cho phan tmg dong co

- biéu chinh dién 4p cap cho mach kich tir déng co.

CAu triic phan luc cua hé truyén dong diéu chinh téc do dong co dién
mot chiéu bao gid ciing can c6 bd bién doi. Cac bd bién doi nay cép cho
mach phan ung dong co hodc mach kich tir dong co. Cho dén nay trong

cong nghiép str dung bdn bién d6i chinh:

12
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- BG bién doi may dién gom: dong co so cap kéo may phat mot chicu

hodc may dién khuéch dai (KDM).
- BO bién d6i dién tir: Khuyéch dai tir (KDT).
- B bién d6i chinh luu ban dan: chinh luu tiristo (CLT).
- B6 bién d6i xung 4p mdt chiéu: tiristo hodc tranzito (BBDXA).

Tuong tng véi viéc st dung cac bo bién doi ma ta c6d cac hé truyén

dong nhu:

- Hé truyén dong may phat - dong co (F-D).

- Hé truyén dong may dién khuyéch dai - dong co (MPkD-D).

- Hé truyén dong khuyéch dai tir - dong co (KDT-D).

- Hé truyén dongchinh luu tiristo - dong co (T-D).

- Hé truyén dong xung ap - dong co (XA-D).

Theo cau triic mach diéu khién cac hé truyén dong, diéu chinh toc do
dong co mot chiéu c6 loai diéu khién theo mach kin (ta c6 hé truyén dong
diéu chinh tu dong) va loai diéu khién mach hé (hé truyén dong diéu khién
“h6”). Hé diéu chinh ty dong truyén dong dién c6 cau trac phuc tap, nhung

co chat lugng di€u chinh cao va dai diéu chinh rong hon so v&i hé truyén

dong “ho™.
Ngoai ra cac hé truyén dong diéu chinh tdc d6 dong co mot chiéu con
duoc phan loai theo truyén dong cé dao chibu quay va khong dao chiéu

quay. Pong thoi tuy thudc vao cac phuong phap him, dao chiéu ma ta cd

13
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truyén dong 1am viéc & mot goc phan tu, hai goc phan tu, va bdn goc phan

tu.

2.2 - Piéu chinh téc dd bang cach thay doi tir thong ¢:

Néu tang di€n trd rg. trén mach kich tir tng vai céc tri s6 khéac nhau cua
dién tro kich thich ta c6 cac dac tinh co twong tng . Cac duong do6 co ny 16n
hon nyg, va c6 d§ nghiéng khac nhau va s€ giao nhau trén truc hoanh tai
diém mg v6i dong dién rat 16n I, = RE

Theo diéu kién n = 0 cta cac biéu thuc (1-5) hodc (1-1). Pudng thap
nhat trén hinh Gmg vdi tir thong ¢am. Giao diém ciia dwong mémen can cia
tai M, = f(n) voi cac dudng trén cho biét tbc do xac lap tmg voi cac tri s6

khac nhau cua tur thong.

Do diéu ki¢n doi chi€u, cac dong co thong dung hi¢n nay cé thé diéu

chinh tdc d6 quay bang phuong phép niy trong gidi han 1 : 2

Ciing c6 thé san xuat dong co gidi han diéu chinh 1:5 tham chi dén 1:8
nhung phai dung nhiig phuong phap khong ché dic biét, do d6 ciu tao va

cong nghé ché tao phirc tap khién cho gia thanh ctia may ting 1én.

2.3 - Piéu chinh téc d9 bang phwong phap thay doi dién tré phu R, trén

mach phin tng:

nén noi thém dién tré phu R, vao mach phan tmg, thi biéu thirc (1-5)

tré thanh:

(R, +R, )M
no.T

14
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Cac dac tinh co ing vdi cac tri s6 khac nhau ctia Ry = 0 1a dic tinh co
tu nhién. Ta thdy rang néu R, cang 16n dic tinh co s& c6 d6 dbc cang cao va
do d6 cang mém hon, nghia 13 toc d6 sé thay do6i nhiéu khi tai thay doi.
Ciing nhu trén, giao diém cta nhitng dudng d6 voi nhitng duong M, = f(n)
cho biét tri s6 toc do xac 1ap khi diéu chinh tbc do bang thay doi dién tro
phu R

2.4 - Piéu chinh téc dd bang thay doi dién ap:

Phuong phap nay chi 4p dung duoc ddi vai dong co dién mat chiéu
kich thich doc 1ap hodac dong co dién kich thich song song lam viéc ¢ ché o
kich thich doc lap. Viéc cung cép dién ap co thé diéu chinh duge cho dong
co tir mot ngudn doc 1ap dugc thuc hién trong ky thuat bang cach ghép
thanh t6 mdy phét - dong co . Khi thay d6i U ta ¢c6 mot ho dic co co cung
mot do dc hinh (37-8) duong 1 tng v&i Ugm, duong 2, 3 tng véi:

Ugm > U, >U; va duong 4 ing véi Uy > Uy,

Noi chung vi khong cho phép vuot qua dién ap dinh mire nén viéc diéu
chinh tdc do trén tdc d6 dinh mirc khong dugc dp dung hoac chi dugc thuc
hién trong pham vi rat hep. Pic diém cua phuwong phap nay 1a luc diéu chinh
tdc d0, mémen khong d6i vi @ va I, déu khong d6i. So di I, khong doi 1a vi
khi giam U, toc d6 n giam lam E ciing giam nén:

U-E

Ngay nay, t6 may phat — dong co thuong dung trong cac may cit kim loai va
may can thép 10n dé dua téc dong co vai hiéu suat cao trong gidi han rong
rai 1:10 hoac hon ntra.

2.5 - Phwong phap diéu chinh dién ap cip cho phan @ng dong co:
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Pé diéu chinh dién ap phin ung dong co mdt chiu can co thiét bi
ngudn nhu may phat dién mot chiéu kich tir doc lap, cac bd chinh luu diéu
khién ... Cac thiét bi ngudn nay c6 chtic ning bién ning lugng dién xoay
chiéu thanh mot chiéu co6 suc dién dong E, diéu chinh nho tin hiéu diéu
khién Ug. Vi ngudn co6 cong suat hiru han so voi dong co nén cac bd bién

doi nay co dién trd trong Ry, va dién cam Ly khac khong.

U, Ey(U
—~dk BBD b( dk)

& ché d6 xac lap co thé viét duoc phuong trinh dic tinh cua hé théng

nhu sau:

Eb - Eu = Iu(Rb +Rud)
E R, +R, I

b

O = I,
I<'(I)dm I<’(I)dm

®= wo(Udk)_%

Vi tir thong ctia dong co dugc gilt khong d6i nén do cing dic tinh co
cling khong ddi, con toe d6 khong tai 1y tuong thi tuy thudc vao gia tri dién
ap diéu khién Ug, cua hé thdng, do d6 co thé noi phuong phap diéu chinh

nay 1a triét dé.
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Pé xac dinh giai diéu chinh téc d6 ta dé y rang toc do 1on nhat cia hé
théng bi chin boi dic tinh co co ban, 13 dic tinh Gng v6i dién ap phan tng
dinh muc va tir thong cling dugc gitr ¢ gia tri dinh muec. Tbc dd nho nhét cua
dai diéu chinh bi gid1 han béi yéu cau vé sai s toc d6 va vé momen khoi
dong. Khi momen tai 12 dinh murc thi cac gi tri I6n nhat va nho nhat cia toc

do la:

Mdm
O‘)max - (Domax - ‘B

Mdm
(’Omin - (’Oomin - ‘B‘

Pé thoa man kha ning qua tai thi dic tinh thap nhat cta dai diéu chinh
phaicé mémen ngin mach 1a:

Mimmin = Memax = Kym-Mam

Trong d6 Ky 1a h¢ $6 qua tai vé momen. Vi ho dic tinh co 13 cac
duong thang song song nhau, nén theo dinh nghia vé d6 ctimg dic tinh co co

thé viét

I M

=M  -M |)—=—0(K, 6 -1
O in ( nm min dm)‘B‘ ‘B‘ ( M )
o M Oun B |

. o,
(KM _1)Mdm L KM -1
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Do dn tét nghiép

V&i mot co ciu may cu thé thi cac g1 tr1 Womax, Mam, Ky 18 xac dinh,
vi vy pham vi diéu chinh D phu thudc tuyén tinh vao gia tri ctia d cting p.
Khi diéu chinh dién 4p phan tng dong co bang cac thiét bi ngudn diéu chinh
thi dién tré tong mach phan tmg gap khoang hai 1an dién trd phan ting dong

co. Do d6 ¢6 thé tinh so bd duoc:

Q) .

O max

B\MLSIO

dm
Vi thé tai c6 ddc tinh momen khong doi thi gid tri pham vi di€u chinh
toc do cting khong vuot quéa 10. P61 voi cac may co yéu cau cao ve dai di€u
chinh va do chinh xac duy tri toc do lam viéc thi vi¢c st dung cac h¢ thong

“hé” nhu trén 1a khong thod man duogc.

Trong pham vi phu tai cho phép cé thé coi dic tinh co tinh cta hé
truyén dong mot chiéu kich tir doc lap la tuyén tinh. Khi diéu chinh dién ap
phﬁn ung thi do cirng c¢6 dac tinh co trong toan dai 1a nhu nhau, do d6 do sut
tdc tuong ddi sé& dat gia tri 1on nhét tai dic tinh thép nhét ctia dai diéu chinh.
Hay néi cach khac, néu tai dic tinh co thap nhat ctia dai diéu chinh ma sai sd

tbc do khong vuot qué gia tri sai s6 cho phép, thi hé truyén dong s& lam viéc
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Do dn tét nghiép

v6i sai sO luon nho hon sai s6 cho phép trong toan bg dai di€u chinh. Sai s6

tuong dbi cua tbe do & dic tinh co thap nhat la:

O‘)omin B 0\)min A(D
S = =
O‘)omin O‘)omin
Mdm
s=—"—<s_
‘ﬁ"ﬁ)omin

Vi cac gia tr1 Mgm, ®omin, Scp 1a Xac dinh nén c6 thé tinh duoc gia tri to1
thiéu ctia do cung diac tinh co sao cho sai s60 khong vuot qua gia tri cho
phép. B¢ lam viéc nay, trong da soO cac truong hop can xay dung cac hé

truyén dong dién ki€u vong kin.

Trong sudt qua trinh diéu chinh dién ap phan tng thi tir thong kich tir

dugc gilt nguyén, do 6 momen tai cho phép ctia hé sé& 1a khong doi:
Mc.cp:Kd)dm -Idm:Mdrn

Pham vi diéu chinh tbc do va mémen nam trong hinh chit nhat bao boi
cac duong théng ® =Odn, M= My, va cac truc toa dd. Ton hao nang luong
chinh 13 ton hao trong mach phan tng néu bé qua cac tén hao khong do6i
trong hé.

Eb:Eu +Iu(Rb +Rud)
I.Ey =I,.E, 1,7 (Ry TR )

Néu dit R, + Ryq = R thi hiéu suét bién doi nang lugng cua h¢ s€ la:

B IE, B 0
L TTE 4R MR
u u u 0)+ 5
(Kd)dm)
n _—(D*

Khi lam viéc & ché do xac 1ap ta c6 mémen do dong co sinh ra ding

M A o A * N A , 3w ’ 9 g

bang mémen tai trén truc: M = M, va gan dung coi dic tinh co cia phu tai
la M, = (o")" thi:
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_ Q)
n, = o +R*.(®*)x i
Ao A,
@ 1
o6
o
/
M
Mam ” 7

1
Hinh v€é mo6 ta quan h¢ gitra hi¢u suat va téc do lam viéc trong cac
truong hop dac tinh tai khac nhau. Diéu chinh téc d6 bang cach thay doi
dién ap phan ung 1a rat thich hop trong trudng hop momen tai 13 hang sd
trong toan dai diéu chinh. Ciing thay rang khong nén ndi thém dién trd phu

vao mach phan tng vi nhu vay s€ lam giam dang ke hi€u suat cia h¢.

2.6 - Phwong phap diéu chinh dién ap cip cho mach kich tir dong co

Piéu chinh tir thong kich thich cta dong dién mot chiéu 13 diéu chin
momen dién tir cia dong co M = K¢l va stc dién dong quay cua dong co
E,=K¢w. Mach kich tir ctia dong co 1a mach phi tuyén, vi vy hé diéu chinh
tir thong ciing 1 hé phi tuyén:

e do

k
=——4+0, —
D T N |

i
Trong 46 1y - dién tr& day quén kich thich,
r- dién tré cua nguén dién ap kich thich,

oy — s6 vong day cua day quan kich thich.

Trong ché do xac 13p ta c6 quan h¢:
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. € .
L= : ; d):f(lk)
I'b + rk

Thuodng khi diéu chinh thi dién 4p phan tng duoc gitr nguyén bang gia
trj dinh murc, do d6 dic tinh co thap nhét trong ving diéu chinh tir thong
chinh 1a dac tinh co6 di¢n ap phﬁn ung dinh mac va dugce goi 1a dac tinh co
ban (d6i khi chinh 1a dic tinh tu nhién cia dong co). Toc d6 16n nhét cia dai
diéu chinh tir thong bi han ché boi kha ning chuyén mach cia c6 gop dién.
Khi giam tir thong dé ting toc d6 quay cuia dong co thi déng thoi diéu kién
chuyén mach ctia ¢6 gop ciing bi x4u di, vi vdy dé dam bao diéu kién chuyén

mach binh thuong thi can phai

Giam dong dién phan tng cho phép, két qua 13 momen cho phép trén
truc dong co giam rat nhanh. Ngay ca khi giir nguyén dong dién phan ung
thi 6 ctimg dic tinh co cling giam rat nhanh khi giam tir thong kich thich:

B¢=(I%’) hay By, = (¢°)

u
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i, Al
+
Udk¢ Tox I B
| Wi

1 AY
.

1 AY

\
AN

! AN

\
AN

, .

1 N

1 AY

.

\‘\\‘

1 N

| Y

AY
AN

Déci tinh coban

Mdm

v

Do diéu chinh técdod bang cach giam tir thong nén déi véi cac dong co
ma tir thong dinh mutc nam & chd tiép giap gitta ving tuyén tinh va ving bio
hoa viia dic tinh tir hoa thi ¢ thé coi viéc diéu chinh 13 tuyén tinh va bang
hang s6 C phu thudc vao thong sd két cau cia may dién.

2.7 - Hé truyén dong may phat - déng co mdt chiéu (F - P)
2.7.1- Céu tric hé F-P va dic tinh co ban:

Hé thdng may phat - dong co (F-D) 1a hé truyén dong dién ma bo bién
d6i dién 1a may phat dién mot chiéu kich tir doc 1ap. May phat ndy thuong
do dong co so cap khong ddng bo ba pha PK quay v coi toc do quay cia
may phat 1a khong doi.

Tinh chét cua may phat di¢n dugc xac dinh béi hai dédc tinh: dac tinh tu

hod 1a sy phu thudc gitra stic dién dong may phat vao dong dién kich tur va
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Do dn tét nghiép

dac tinh tal 1a sy phu thudc cia dién dp trén hai cyc cua may phat vao dong
dién tai. Cac dic tinh nay noi chung 1a phi tuyén do tinh chét cua 15i sat, do
cac phan mg cua dong dién phan tng ...Trong tinh toan gan dung c6 thé

tuyén tinh hoa cac dic tinh nay :
Er=Kg.¢r.00f =Kg.0p.Cligr,
Trong do Kr : 13 hé s6 két cau ctia may phat,
C = Adp/Aigr 1a hé s6 goc cua dic tinh tir hoa.

Néu day quan kich thich ctia may phat duoc cip bai ngudn ap 1y tudng
UKF thi:

IKF :UKF/ TkF
Strc dién dong cua may phat trong truong hop nay s€ ty 1€ voi dién ap

kich thich boi hé s6 hang K nhu vay c6 thé coi gan dung may phét dién mot

chiéu kich tir doc 1ap 1a mot bo khuyéch dai tuyén tinh:

EF = KF.UKF
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Hinh -2.1.s0 @6 nguyén Iy

Néu dat R =R, + Ryp thi ¢c6 thé viét dugc phuong trinh cac dac tinh

cua hé
F-b nhu sau:
K. RI
= U, . ——
® K, " K,
K. R
= U, - M
@ K¢ KF (K )2
M
=0 (U, U )-
Y 0‘)0( KF KD ) B(U . )

Céc biéu thuc trén chimg to rang, khi diéu chinh dong dién kich thich
ctia mdy phat thi diéu chinh duoc téc d6 khong tai ctia hé théng con d6 climg
dic tinh co thi giit nguyén. Ciing c6 thé diéu chinh kich tir ctia dong co dé
c6 dai diéu chinh téc d6 rong hon.

2.7.2 - Cac ché @9 1am viéc ciia hé F- P

Trong mach lyc cua hé F-D khong c6 phan tir phi tuyén ndo nén hé co
nhimng dic tinh dong rat tbt, rat linh hoat khi chuyén cac trang thal 1am viéc.
Véi so dd co ban nhu H. 2-1 dong co chap hanh P c6 thé lam viéc & ché do
diéu chinh duoc ca hai phia: kich thich may phat F va kich thich dong co D,
dao chiéu quay bang cach dao chiéu dong kich thich may phat, him dong
ning khi dong kich thich may phat bang khong, ham tal sinh khi giam toc do
hodc khi dao chiéu dong kich tir, hdm nguoc & cudi giai doan ham tal sinh
khi d4o chiéu hodc khi 1am viéc 6n dinh v&i momen tal c6 tinh chat thé nang
...Hé F-D ¢6 dic tinh co dién ca bon gbc phén tu cua mat phﬁng toa do

[0,M].
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& goc phan tu thir I va tha 1T téc d6 quay va momen quay cua dong co
ludn cung chiéu nhau, strc dién dong may phat va déng co c6 chiéu xung d6i

b

nhau va ‘EF‘ > ‘E

coc‘ > ‘0)‘ .Cong suat dién tur cia may phat va dong co

la:
Pr=ErI>0
Pp=E.I<0 (2-2)
P,=M.0o>0

Céc bi€u thuc nay noéi lén rang nang luong dugc van chuyén thuan
chiéu tir nguon — may phat — dong co — tai

Ving ham tai sinh nam ¢ goc phan tu th 1T va tha IV, lac nay do
| >|w,| nén|E|>|E,| , mic dau E, Er mac xung doi nhung phan mg lai chay
nguoc tir dong co vé may phat 1am cho momen quay nguoc chiéu tée do
quay. Cong suat dién tir cia may phat, cong suét dién tir va cong suét co hoc

cua dong co 1a :

PF=EF.I<O
Pp=EI>0
Py, =M.oo<0

Chi do dong dién doi chiéu ma cac bat dang thuc trén trd nén nguoc
chiéu véi cac bat ding thie twong tng (2-2), nang luong dugc chuyén van
theo chiéu tir taii — dong co — may phat — ngudn, may phat F va dong co
P d6i chirc nang cho nhau. Him tai sinh trong hé F -D duogc khai thac triét
dé khi giam toc do, khi ham dé dao chiéu quay va khi lam viéc 6n dinh voi

tal co tinh chat thé nang.
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I,
mM
R

IKFdm > 1 KPmin

1IKFdms 1KDdm

v

o o E D E v>v>
< WD D))
— T :
\ :
I \

Hinh 2-2.
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Vung ham nguoc ctia donh co trong hé F -D duoc gidi han bdi dac tinh
ham dong nang va truc mémen, Strc dién dong E cua dong co trd nén cung
chiéu sdd may phat hoic do réto bi kéo quay nguoc bai ngoai luc cua tai thé

ning, hoic do chinh sdd may phat dao dau. Biéu thuc tinh cong suat sé la:

PF=EF.I>O
Pp=EI>0
P, =M.oo<0

Hai nguon sdd E va Er cung chi€u va cung cung cap cho dién tré mach

phan tng tao thanh nhiét ning tiéu tan trén do.

Pé c6 hinh anh mo ta tit ca cac trang thai l[am viéc ctia hé¢ F- b xét mdt
vi du phu tai ¢6 mémen ma sat, tirc 1a khi chiéu chuyén dong dao dau thi
momen ciing dao dau. Trong qua trinh xét ta bé qua qua trinh qua do dién tir
ctia mach. Gia thiét hé dang 1am viéc tai diém A c6 M = Mc, Ep= Epa va @
=w,. Khi cho 1énh him dao chiéu thi giam nhanh Ep, diém lam viéc chuyén
sang diém B, tir B, néu gitr tdc d6 giam Er thich hop v6i quan tinh cua hé thi
c6 thé gitr cho momen dién tir ctia dong co 14 hang sb, do d6 téc do s& giam
tuyén tinh theo thoi gian. Tai diém C két thic qua trinh ham tai sinh, véi

nang luong tai sinh la:
Ao, = fM.co(t)dt .

Poan CD 1a doan him nguoc vi Er dd d6i dau ma E =K. 4o chua doi
dau. Tai D téc d6 dong co bang khong nhung do van ton tai momen him
nén dong co dugc khoi dong nguoc lai. Poan DA cua qua trinh dong co co
tc do va moémen cung chiéu, trong d6 & doan EA momen dong co giam

dan, tdc do bién thién theo luat ham mil.
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A OFE
\
B N —~<—E
\\
C 0 D .
D -Mc MI
\
\
E - O
| B
A o

2.7.3 - Pic diém cia hé F-P:

Céac chi tiéu chat luong cua hé F -D vé co ban tuong tu cac chi tiéu cua
hé diéu apsdungf b bién doi noi chung. Uu diém ndi bat ciia hé F -D 1a su
chuyén doi trang thai lam viéc rat linh hoat, kha nang qua tal 16n, Do vay
thuong st dung hé truyén dong F -P & cac mdy khai thac trong cong ngiép
mo.

Nhuoc diém quan trong nhét ca hé F- D 1a dung nhiéu may dién quay,
trong d6 it nhat 1 hai may dién mot chiéu, gay on 16n, cong suét lip dat may
it nhat gap ba lan cong suit dong co chap hanh. Ngoai ra do cic may phat

mot chi€u co tir du, dac tinh tir hoa co6 tré nén kho diéu chinh sau toc do.
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“® D))

'
'
'
'
'
'
'
'
’
'
'
'
v

EF(D ) E S}\%

Hinh 2.7. Dac tinh co hé F-D trong ché dé ham nguoc.

2.8 - B) bién déi ban din cong suit trong truyén dong dién.
2.8.1 - Giéi thiéu so @b chinh luu tir lwéi dién.

Mot trong nhitng yéu cAu quan trong nhat ctia thiét bi chinh luu 13 diéu
chinh dién ap va dong dién dau ra trén phu tai.

- P6i v6i chinh luu khong diéu khién yéu cau trén duoc thuc hién bang
cach dung bién ap ngudn nhiéu du dé thay doi gia tri sdd E. Tuy nhién cach
nay chi c6 thé diéu chinh nhay cap va dbi véi nhitng chinh luu cong suit 16n

thi khong dung duoc.
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- Trong hé théng truyén dong chinh luu diéu khién dong co mot chiéu
b6 bién ddi 14 cac mach chinh luu diéu khién.

- Céc bo bién ddi co thé dung :

+ B0 bién d6i dién tir : Khuyéch dai tir.

+ B0 bién ddi chinh luu ban dan : Chinh luu Tiristor.

+ B0 bién d6i xung ap mot chiéu : Tiristor hoic Transior.

Do nhing vu diém noi bat cua b chinh luu Tiristor c6 thé thay ddi
thoi diém dat xung dién ap 1én cuc dicu khién, ta s& diéu chinh dugc dién ap
va dong dién chinh luu. Viéc diéu chinh nay dwoc thuc hién vo cép va
khong can tiép diém. Hon nita yéu cau d6 an 1a bo chinh luu c6 dao chiéu
cép cho dong co dién mat chiéu nén em chon bd bién ddi chinh lwu ban dan
dung Tiristor.

* Chinh luu diéu khién (Tiristor)

Cho phép thyc hién cic yéu cau ki thudt cua hé thong dién dién mot
chiéu voi do tu dong hod cao nén dugc sir dung rong rai, nhat 13 so dd cau

do dau tryc tiép vao luc dién khong phai dung bién ap lyc nhu so d6 hinh tia

- Trong hé théng truyén dong chinh luu diéu khién - diéu chinh mot
chiéu, bo bién d6i dién 1a cac mach CL diéu khién c6 sdd Eq phu thudc vao
gia tri cta pha xung diéu khién (goc diéu khién ). Chinh luu cé thé dung 1am
nguon diéu chinh dién ap phan ung hoic dong dién kich thich dong co. Tuy

theo yéu cau cta truyén dong ma co thé chia 1am céc loai sau :
-sb pha : 1 pha, 2 pha, 3 pha , 6 pha

-s0 d0 noi : hinh tia , hinh cau d61 xtrng va khong doi xing
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-s6 nhip :s6 xung ap dap manh trong thoi gian mot chu ky lay dién ap

ngudn

- Khoang diéu chinh : 1a vi tri ctia ddc tinh ngoai trén phing toa do
[Ug,la] -

- Ché do nang luong : chinh luu, nghich luu phu thudc .

- Tinh chét dong tai :lién tuc va gian doan.

- Ché d6 1am viéc cua chinh luu phu thudc vao phuong thirc diéu khién
va cac tinh chét cia tai trong truyén dong dién. Tai ciia CL thuong 1a cudn

kich tir (L— R) hodc 13 mach phan tng dong co (L — R —E).
2.8.2 - Chinh luu diéu khién ba pha hinh tia.
a) Ché @9 dong lién tuc:

Khi dong dién chinh luu 14 14 lién tuc. Suit dién dong chinh luu la
nhitng doan hinh sin ndi tiép nhau, gia tri trung binh cia suat dién dong
chinh luu dugc tinh nhu sau :

o as23/
E, =5 IUzm.sinG.dG =E, .cosa
O=w_.t
==
Edozg.sin%.Uzm
Trong d6 : w. tan sb goc cua dién ap xoay chiéu

o goc mo ban dau (hay goc diéu khién) tinh tir thoi diém chuyén

mach ty nhién .

oo goc diu khién tinh tir thoi diém suét dién dong bat dau duong.
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Hinh : So d chinh luu ¢6 diéu khién hinh tia 3 pha .

Trong mach tai c6 dién cam L nén i4 thuc té 1a dong lién tuc 14. Goc
md a duoc tinh tir giao diém cta hai dién ap pha (gan gia trj duong).

(14 tri trung binh cua dién ap tai :

e, = \/E.Uz.sine

e, = \/E.Uz.sin(e—zn?))

e, = \/E.Uz.sin(G—4n3)

Phuong trinh vi phan mé ta mach thay thé:

U, sin(@+a,)=E+Ri, + L%

Vi so kién khi 6 = o, thi 1g = Iy ¢ nghiém sau

i, =[R.I,+E-U,_.cosq.sin(a, — @)].e” """ —[E—U,, .cos.sin(0 — ¢)]

Trong do:

w L

@ = arctg

Gi4 tri trung binh cua dién ap tai:

5

%m
U, _3 _[ J2.U, .sin0.d0 = 36.U, .cosol
2n < 2n

* Trung dan

e, =\/§.U2.sin9

e, =x/§.U2.sin(9—27T3)
e, :\/E.Uz.sin(ﬁ—4n3)

- Gida st T1 dang cho dong chay qua i = 14
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Khi 0 = 6, cho xung diéu khién m¢ T2 ca hai tiristor T1 va T2 déu cho
dong chay qua 1am ngan mach 2 ngudn e, va e,

Néu chuyén gdc toa do tir 0 sang 0, ta co:

€, = \/E.Uz.sin(e + 5% + )

€, = \/E.Uz.sin(9+% +a)

Pién ap ngan mach :

u =e, —¢e, =6.U,.sin(0 + a0)

Dong dién ngan mach duoc xac dinh boi phuwong trinh :

\/E.Uz.sin(9+ a)=2X_. di,
do
i = \/E'Uz [cosa—cos(0+a)]

©2X

C

Gia thiét qué trinh chuyén mach két thic khi 6 = 6,
Vay p=0; - 0, 1a goc trung dan.
khi 0=p,i=0,i=ip=1iq

Do d6 c6 phuong trinh chuyén mach

cosa —cos(n+a) = ZX—I“
2.0,

b) Hinh dang ciia dién ap tii Uy, trong giai doan trung din.

- Pién 4p tai Uy trong giai doan tring dan duoc xac dinh
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+1, =1, =const
_e, te,
d
2

- Trong giai doan trung dan, dién ap tai Ugnhé hon so véi truong hop

U

ly twong, gia tri trung binh cua dién ap b1 sut di mot lugng AU,
Xac dinh:

AU :ij(ib—e”_eb)dﬁzi \/E.Uz.sm(e—koc)dt
" 2my 2 21y 2

= 3°\Qr6—°U2[cos o —cos(u+a)]
T

Matalaico:
3.X..1,

J6.U,

cosa - cos(u + o) =

3.X 1,
21
2.8.3 - So d0 ciu 3 pha.

AU, =

Céu 3 pha gdm c6 6 tiristor chia thanh hai nhém
+Nhom catét chung : T1,T3 va TS
+ Nhom andt chung : T4,T6 va T2

Dién ap cac pha thir cip MBA
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U, = \/E.Uz.sine

U, =+/2U,.sin(0 -27“)

U, =+/2.U, sin(0 -4?“)

Go6c m& a duogc tinh tir giao diém cua cai nira hinh sinU

2.8.4 - Hoat dong ciia so do:

Gia thiét T5 va T6 dang cho dong chay qua Vt=Vc ,Vg=Vb :

Khi 6 = 0, = 11/6 + o cho xung diéu khién mé T1 tisritor ndy md vi u, >
0. Sy m& cua T1 lam cho T5 bi khoa lai mét cach tu nhién vi u, > u,. Lic

nay T6 va T1 cho dong chay qua, dién ap trén tai:

Us=Uxp=U, -U,

Khi 6 = 0, = 371/6 + o cho xung diéu khién mé T2 tisritor ndy mo vi
khi T6 dan dong , no6 dit U, 1én andt T2 . Khi 6 =02 thi U, > U, . Sy m& T2
lam cho T6 bi khoa lai mot cach tu nhién vi U, >U, . Cac xung diéu khién

léch nhau /3 duoc 1an luot dua dén diéu khién cua tisritor theo tha tu 1, 2,

3,4,5,6...1

Trong mo1 nhém , khi mdt tisritor mé, nd s€ khod ngay tisritor dan

dong trudc nod

Thoi diém Mo Khoa
0, =716+« T1 TS5
0,=3m/6 +a T2 T6

0, =571/6 + o T3 Tl
0,=71/6 + o T4 T2
0s=97/6 + 5 T3
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0=117/6 + a T6 T4

Gi4 tri trung binh cua dién &p trén tai
+ Pudng bao phia trén biéu dién dién thé ctia diém F
+ Pudng bao phia duéi biéu dién dién thé cta diém G

Dién 4p trén mach tai la Uy= Ug- U, 1a khoang cach thang dtng gitta 2

duodng bao

5

—+ta 3\/6

6
U,= Ll I \/E.Uz.sine.dG =——-=U,.cosa
2n T
6
Ciling co thé tinh Uy = Uy, - Uyp trong d6 Uy, 1a gia tri trung binh cta
ug; do nhém catdt chung tao nén, con Uy, 1a gid tri trung binh cta vy, do
nhom andt
?Hx
U :i _[ ﬁ.Uz.sinO.dO:ﬁ.Uz.cosa
27 . 27

Tn

?4—&
U, _ 3 J. \/E.Uz.siHG.dG:—ﬁ.Uz.cosoc
21y 2n
6

* Trung dan

- Gia thiét T1 va T2 dang dan dong

Khi 6 = 61 cho xung diéu khién mé T3 . Do L. # 0 nén dong ir;
khéng thé dot ngot ting tir 0 dén Iy va dong ir cling khong thé dot ngdt
giam tir Iy — 0 ca ba tiritor déu dan dong T1, T2 ,T3.

Hai nguon Ea va Eb n61 ngan mach .

Néu chuyén gc toa do tir 0 — 01 ta co:
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e, =~2.U,.sin(0 + 5%+ a)
e, =~2.U,.sin(6 +%+a)
Pién 4p ngin mach:

u =e, —¢e, =\/§.U2.sin(9+oc)

Dong ngan mach i, duoc xac dinh boi phuong trinh :

u =+2.U,.sin(0 + a)=2.x_ I
do
i = \/EUZ [coso — cos(0 + a)]

o 2X,

Dong dién chdy trong T1 1a ir; =14- 1¢

Dong dién chdy trong T3 1a ir; =1,

- Gia thiét qua trinh trung dan két thuc khi 6 = 62, u =02 - 81 14 goc
trung dan.

KhiO=p , ir;=0
2.X_ .1,
J6.U,

Hinh dang dién 4p tai Uy trong qud trinh trung dan trong khoang
(01,02) T2 dan dong T1 va T3 trung din dong . Vay c6 thé viét phuong

trinh sau:

cosa—cos(pL+ o) =

di
e,—e,—2L.—=u,
dt
di
e,—e —2L.—=u,
dt
i, +1, =1, =1, = const

Tu 3 phuong trinh trén rit ra:
e +e
d =— ° _ec
2

u
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Do trung dan (Lc # 0) nén gia tri trung binh ctia dién ap tai giam di mot
lugng AU, tinh theo cong thirc sau:

e, +e,
2

6 K
AU, :Zj(eb - )do
0

n .
AU, =§J-\/g(U2.sm(9 +a)
my,do
AU, = 34/6.U, [cosa — cos(p + a)]
2
Ma

2.X_I,

J6.U,

2 3J6.U, 2X_I, 3X_I
2n .\/g.Uz T
* Nghich lvu phu thudc:

cosa—cos(pL+a) =

d

AU,

- Nghich 14 qua trinh chuyén nang luong tir phia dong mét chiéu sang
dong xoay chiéu (qué trinh chuyén ning luong nguoc lai v6i ché do CL ).
Trong h¢ TBD mot chiéu, dong co dién can lam viéc & nhirng ché d6 khac
nhau trong do6 c6 lic dong co trd thanh may phat dién. Nang luong phat ra
nay tra vé ludi dién xoay chiéu. Pé thoa min yéu cau nay bo CL chuyén
sang hoat dong & ché do nghich luu vi nd hoat dong (d6ng bd ) theo ngudn

xoay chiéu nén goi 13 nghich luu phu thudc.
-Nhu vay mach dién lac nay c6 2 ngué)n suc dién dong :
e, : sdd ludi xoay chiéu
Eq: sd d mot chiéu

Ta biét rang mot ngudn strc dién dong s€ phat duoc nang luong néu
chiéu suc dién dong va dong dién trung nhau,ngugc lai nd s€ nhén nang
lugng khi chiéu suc di¢én dong va dong dién ngugc nhau .Xuat phat tu

nguyén tic trén ta thy rang véi bo chinh luu chi cho phép dong dién di theo
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mot chi€u xac dinh thi d€ c6 ché do nghich luu can phai thuc hién hai diéu
kién :
+ V¢é phia mot chi€u :bang cach nao dé chuyén doi chiéu E4 dé co

chiéu dong va E4 tring nhau.

+ Vé phia xoay chiéu :diéu khién mach chinh luu sao cho dién 4p uq <0
dé c6 dau phu hop dong ttc 12 bd chinh luw lam viée chu yéu ¢ nira chu ky
am cua ludi dién.

+ Trong trudng hop khong dao dugc chiéu Eq4 ta budc phai ding mot
mach chinh luu khac diu ngugc voi mach cii dé dan dugc dong di¢n theo
chiéu nguoc lai.

+ Nhu vdy nghich luu phu thudc thuc chét 1a ché do khi bo chinh luu
1am viéc voi goc diéu khién 16n .Do d6 toan bd cac biéu thuc tinh toan van
dung chi can luu y rang Eq ¢ gia tri am.

* Nhén xét: Do yéu cau chinh luu ¢6 ddo chiéu nén ta chon chinh luu

cau ba pha doéi xung .
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CHUONGIII
TINH CHON THONG SO MACH PONG LUC

Vi¢c chon van ban dan mach lyc dugc chon theo thong s6 co ban cua
van.

- Gia tri trung 16n nhat cta van I,.Day 1a gia tri dong van c6 thé
chiu dugc Umg véi ché do lam mat tot nhat cho van. Trong thyc té€ khong dat
dugc dieu kién lam mat ly tuong nén viéc st dung khong dugc vuot qua gia
tri nay.

Thiét ké bo nguén chinh luvu mét chiéu cép dién cho dong co dién mot

chiéu. Thong sb co ban cua dong co dién mdt chiéu: Upam =240V
Pim=2,2KV
Iygm =10A, n =
0,9

Ngm =1500 v/p
U =110V
3.1. Lwa chon so do thiét ké va tinh chon van
3.1.1.Lwa chon so @6 thiét ké

a- So d6 cau mot pha

vig
L ZE T ZS T3 L
}L( —>
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Do dn tét nghiép

U d A
\ 0
A
1q I
A 0
iTl >
. A
112
A "
I
| -

b-Dang dién ap va dién ap khi tai tro cam

Dién &p vao :
U = |/27 .Ussinmt
Nguyén 1y hoat dong cuia so do :

Trong ntra chu ki dau u, >0 .T; c6 kha ning mé. khi® > 0,ta dua xung diéu
khién mé T, vaT; ching mo ngay cho dong chay qua theo duong T, —tai —
T;

- Ngudn,ap dit 1én tai Uy = U, Tuong tu trong ntra chu ki sau, khi 6 =
+

Ta dua xung diéu khién mé T, va T4; uqg = u, dong chay theo duong T, — Tai
— T4 —nguon.

3.1.1.Tinh chgn thyristor:
Tinh chon van dua vao céac yéu t6 co ban nhu dién ap nguoc cuc dai
cua van, dong di¢n dinh mirc ctia van. Tu so do6 thiét ké cau mdt pha va cac

thong s6 dong co ta co:
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Di¢n ap nguoc cia van la:

Uy = knv-UZ (3_1)
Véi U, = Uy k, =240/0,9 =266,67 thay vao (3-1) ta co:

U
Unv=knv k+=\/§ % = 377,1 (V) (3-2)

Trong do:

+ Uq, Uz, Ungugemax - di€n ap phan tmg dong co di€n, dién ap ngudn

xoay chiéu, dién ap ngugc cua van.
+ Kny , ky - cic hé s6 dién ap nguogc, dién ap phan tng dong co dién.
Dé chon van theo dién ap hop 1y thi dién ap ngugc ciia van can chon
phai 16n hon dién 4p lam viéc tirc dién ap nguoc cuc dai: (vo1 kg - hé s6 du
trir )
Theo kinh nghiém thuc té ta chon hé sd an toan.
-véap: K,=1,6
-védongK;=1,8-2,2
Vay ta phai chon van chiu dugc dugc ap nguoc
Un > kg - Uy = 1,6 . 377,1 = 603,36 (V) (3-3)
Dong dién Iam viéc cua van la:
Ty = Tng = kna . Is= 10/4/2 = 7.07 (A) (3-4)
Trong do:
Ing ,Ig - Dong dién hi€éu dung ctia van va dong dién tai.

ki - Hé s6 x4c dinh dong dién hiéu dung.
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bé thyristor cé thé lam viéc an toan, khong bi choc thung vé nhiét
chung ta phai chon va thiét ké hé thdng toa nhiét hop 1y tirc c6 canh toa nhiét
v6i day du dién tich toa nhiét, khong quat ddi luu khong khi. Theo diéu kién
toa nhiét da chon tién hanh tinh thong ) dong dién dinh muc ctua van can
co:
Chon van chiu dugc dong la:

Limy > ki . Iy =2 . 7,07 = 14,14 (A) (3-5)

Vi cac thong so dinh mic co ban da chon & trén, tra bang thong so
cac van thyristor chon cac van c6 thong s6 dién ap ngugc max (U,,), dong

dién dinh muc (Igmy) 10n hon gan nhit véi thong sb da tinh dugc o trén.

Tra bang ta dugc thyristor loai: ACR44UOSLE c6 cac thong s dinh

murc:
Dong di¢n dinh murc cia van : Limy = 44 (A)
bién &p nguoc cuc dai ciia van : U,y =800 (V)
D0 sut ap trén van : AU ax = 2.7 (V)
Dong di¢n do cuc dai : [,=10 (mA)
Dién ap diéu khién : Ua=3 (V)
Dong dién diéu khién : La =200 (mA)
Pinh xung dong dién : Lik = 550 (A)
Téc d6 bién thién dién ap : dU/dt = 600 V/s
Thoi gian chuyén mach : tem = 6 US
Nhiét d6 lam viéc cuc dai cho phép Thax = 125° C

3.2. - Thiét ké cudn khang san bing Ly:
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Cudn khang loc Lp duge méc ndi tiép vao mach phan tng dong co voi
muc dich 1am giam dong dién gian doan, lam giam xung dong mot chiéu
déng thoi cai thién diéu kién chuyén mach cua dong co dién.

Voi Ug=240V

;=10 A

f=50 Hz

Vay gia tr1 mong mudn cua dién cam loc dugc tinh theo cong thirc:

R
L= o . 1,k§b -1
Mgm - Wl
Trong do:
R, : 13 tong tro ctia mach phan tng.

Mam : 80 1an dap mach cta dién ap chinh luu trong chu

Véi so d6 cau 1 pha diéu khién thi mg,, =2
W, : tan s goc cua dién ap xoay chiéu.

kg, : hé sO san bang.

= = 9,5
Kame 0,006

Kamy :
K, = d 0.057

Véi :
Kamy : hé s dap mach vao (kgyny = 0,057)
K  hé s6 dap mach ra (kg4 = 0,006 )
Ry=U;/1,=240:10=24 Q

24

L=
2.271..50
% Xdc dinh kich thwoc loi thép:

=>

(9,5 -1=0,33 (H)
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a=264LI> =2,64/0,33(10) =6,23 (cm)

b

C a2

Hmézh% -2. Kich thu’oc loz th%p sia cudn loc mét chiéu

Lay : b =1,23.a =8,6 (cm)
c= 092.a=64(cm)
h=3.a= 21 (cm)
Tiét dién 16i thép Sm =a.b=17.86 = 60,2(cm?”)
Dién tich cra s : S =h.c =21.64 = 1344 (cm?)
D0 dai trung binh cua duong stc :
Ly =2(a+h+c)=2.(7+ 21 + 6,4) = 68,8 (cm)
Do dai trung binh diy quén :
lgy=2(a+b) +m.c=2.(7+8,6)+3,14.6,4=51,3(cm)
Thé tich 15i thép :
Vaw=2.a.(a+h+¢)=2.7.(7+ 21 +64)
Vi = 481,6 (cm?)

% Tinh di¢n tré ddy qudn 6 nhiét dp 20°C diam bdo dp sut dp cho phép:
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AU
Id
r ,. =
01 +4,26.10 (T, + AT —20°C)

Trong do
AU Sut ap mot chiéu tdi da trén cudn khang.

Lay: AU = (5+10)% Uq
AU = 5% Uy = 5%.220 =12V

T : Nhiét o méi trudng noi dit cudn khang, 1ay T, = 40°C

AT : Chénh 1€ch nhi¢t d cho phép gitra dién cam va moi truong.
AT = 50°C

Ta co:

12

ro, = 10 = 0,924 (Q)
0°C T 14 4.26.10 (40 + 50 — 20)

s S0 vong ddy dan cuén cam:

s .
W = 414 [mePe _ g4 .\/0’924 17 _ 622 (vong )
I, 47 .48

»  Tinh mdt dj tie truong:

100 . W.I, 100.622.10
1 64

H = 9718 ,75 (A/h)

th
s Cuwong do tir cam:
Vi chinh lvu cau mot pha diéu khién thi tan sd dap mach la:

fim = 2.50 =100 (Hz)
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AU ~.10"
444 W £, S,

Trong do:
AU~ : La hé sb tut ap xoay chiéu t6i da cho phép trén cudn
khang
AU~ = 6 (V)

~ 6.10"
4,44.622.100 .52

=0,00418 (T)

% Tinh hé s6 M theo B va H:

Vi B = 0,00418 (T) nén ta tinh M theo cong thirc:

0,75
M = 542 H 10 7°
1000

0,75
M =542 [ 2815 ) 166 _ o83 ,37.10°(H/m)
1000

/7

s Tinh tri so dién cam thwc nhdn dwoc:

~ M.W’.S, 2983,37.10 “.6227.52
© 1001, 100 .64

= 9,378 (H)

% Tinh tiét di¢n va dwong kinh ddy quén:

.S
S =0,072. -4 —g 072, [A3EMT g g (m 2)
oo 0,924

Puong kinh diy quin d = 1,13+/5,6 = 2,675 (mm)
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% Xdc dinh khe hé t6i wu:
L =1,6.10° . W.I; = 1,6.107.622.10 = 9,952 (mm)
Tam dém co6 do dﬁy la:
Logm = 0,5. Ly = 0,5.9,952 = 4,976 (mm)
s Kich thwoc cugn day:
Chon 161 cudon day co6 do day 6,5 mm nén dg cao sir dung cua cudn
day la:
hyg = h-2AC
Vi AC 1a chiéu day khung bia cudn day, chon AC = 6,5 (mm)
>hy= h -2.AC =21 - 2.6,5.10" = 19,7 (cm)
S6 vong day trong mét 16p:
W’ = hy/ d=(19,7.10) : 2,675 = 74 (vong)
S6 16p day:
n=WW =622:74 = 8,4 =8 (16p)
Néu lay khoang cach gitra hai 16p ddy quén danh cho cach dién 1a
Aea =1 (mm) thi d6 day cta cudn day la:
ls = n(d + Ay) =10.(0,2675 + 0,1) =3,675 (cm)
Bé day cira s6 ¢ =4 (cm) nén ta thay cudn ddy nam lot trong ctra so.
% Kiém tra sw chénh lgch nhigt dj:
Pcy -

1,02.AU.1, - 1,02.12.10 -
1+4,26.10°(T,, —20) 1+4,26.107.(40 —20)

12,79

+) Tong di¢n tich bé mat cuia ca cudn day:
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S=2.hsd(a + b + TC.LCd) + 1,4.Lcd(TC.LCd +2a)
S=2.19,7.(7+8,6+3,14.3,675) + 1,4 .3,675.(3,14.3,675 + 2.7)
S = 1200 (cm?)

+) Hé sb phat nhiét a.:

a=1.03.10° 6i=103 107 ¢ > = 0,824 .10
.03, 4 03 . ,/19’7 824 .

+) BJ chénh I¢ch nhiét do:

no P _ P, 112,79

= =114°C
a.S 0,824.107°.1200  0,824.10°.1200

D0 chénh I¢ch nhi¢t dd nay vuot qua mirc cho phép cua loai day dién
tir dd chon, vi vy ta phai hiéu chinh lai s6 liéu.

Theo tinh toan dién cam 16n hon 20% tri s6 can thiét nén c6 thé giam
s6 vong day xudng, lac d6 sb 16p chi con 9 16p va do cira s6 con rong ta co
thé tang khoang cach giira cac 10p day quan dé ting cuong lam mat cho timg

16p do c6 mat thoang rong hon, lam cho At giam.
Khi @6 s6 vong ddy sé1a : W = n. W’ = 8.74 = 592 (vong)

M.W2S,  2983,37.10°.592252

=1y = _
¢ 100.1, 100.64

=8,5(H)

Vay chon lg = 7,17 (H)

3.3. Tinh chon cic thiét bi bao vé mach dong lue

1. So' dé mach dpng lwc c6 cdc thiét bi bdo vé .

R C
— —
——pp P
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2CC T, 2cC T,

Khi lam viéc véi dong dién c6 dong dién chay qua trén van co sut ap,

do d6 c6 ton hao cong suat Ap , ton hao ndy sinh ra nhiét d6t néong van ban

dan.Mit khac van ban dan chi duoc phép lam viéc dudi nhiét d6 cho phép

T.,nao Mat khac van ban dan chi dugc phép lam viéc dudi nhiét d§ cho

phép T, nao do, néu qué nhiét d6 cho phép thi cac van ban dan s& bi pha

hong. Pé van ban dan lam viéc an toan, khong bi choc thung vé nhiét, ta

phai chon va thiét ké hé thong toa nhiét hop 1y.
+Tinh toan canh tan nhiét
+ T6n that cong suét trén 1 Tiristo:
Ap = AU. 1;,=12 .7,07 = 84,84 (w)
+ Dién tich bé mit toa nhiét:

Sm=Ap/ky.T
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Trong do:

Ap - ton hao cong suat (w)

T - d0 chénh léch so v&i moi truong.

chon nhiét do moi trudong Ty, =40° c. Nhiét d6 1am viéc cho phép cua
Tiristo

Tep =125 c. Chon nhiét d9 trén canh toa nhiét T, =80" ¢

T="Ty,- Trm=40"c

K hé sb toa nhiét bang d6i luu va bic xa. Chon Kin=8 [ w/m>.°C ]

VAy Sm = 0,2294 (m?)

chon loai canh toa nhiét co6 12 canh, kich thudc mdi canh a x b =10 x
10 (cm x cm).

Téng dién tich toa nhiét ciia canh S = 12.2.10.10 = 2400(cm”)

3. Bdo vé qua dong dién cho van:

+Aptomat dung dé dong cat mach dong luc, tu dong dong mach khi quéa
tal va ngén mach tiristo, ngén mach dau ra d6 bién doi, ngén mach thir cép
may bién ap ngan mach & ché d6 nghich luu.

+ Chon 1 apomat c6:

Iim=1,1.1;=11(A)

Uan =220 (v)

c6 2 tiép diém chinh, c6 thé dong cit bang tay hodc bang nam chim
dién. Chinh dinh dong ngan mach

[im=2,5 [,4=25 (A)

Dong qua tai

I =15TL4=15(A)

Chon ciu giao c¢6 dong dinh mirc

Io=1,1.14=11(A)
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Cau dao dung dé tao khe hé an toan khi sira chita hé thong truyén dong
+Dung ddy chay tac dong nhanh dé bao vé ngin mach cac Tiristo, ngan
mach dau ra cta bo chinh luu
Nhom 1cc:
dong dién dinh murc day chady nhém 1 cc
Li.=1,1.L=11(A)
Nhom 2 cc:
dong dién dinh mtrc day chdy nhom 2cc
Le=1,1. Iiy=1,1.7,07=17,8 (A)
Nhom 3 cc:

dong dién dinh murc day chdy nhém 3cc

Le=11.I4=11 (A)

vay chon cau nhay nhom: lcc loai 11 A

2cc loai 8 A
3ccloai 11 A

4.Bdo vé qua dién dap cho van:

Bao vé qua dién ap do qua trinh dong cat Tiristo dugc thuc hién bang
cach méc R- C song song véi Tiristo. Khi c6 su chuyén mach cac dién tich
tich ty trong cac 16p ban dan phéng ra ngoai tao ra dong dién ngugc trong
khoang thoi gian ngin, sy bién thién nhanh chéng cua dong dién ngugc giy
ra sttc dién dong cam tng rat 16n trong cac dién cam 1am cho qua dién ap
giita Anod va catod cua Tiristo. Khi ¢6 mach R- C méc song song véi Tiristo
tao ra mach vong phong dién tich trong qua trinh chuyén mach nén Tiristo

khong bi qua dién ap

i
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Hinh 3.5. Mach R_C bdo vé qud dién dp do chuyén mach .
Xéc dinh hé s6 qua ap theo cong thuc sau:
K = Ump
bUm
Trong do : - Uinp:la gia tri dién ap cuc dai cho phép dat 1én van

- Ujn:1a gia tri dién &p thuc té cuc dai dat 1én tiristor
hodc didt
-K : hé sé qua ap
-b :Hé sb vé du trix dién ap (1--2)
Chonb=1,7 Uy, =603,36 U,=377,1
Ta co
603,36
377117
Céc thong so trung gian : Cpin(K) 5 Ruin(K) 5 Rua(K)
Cain(K) =077 ; Rmin(K) =0,8 ; Rupa(K) = 1,7
Xac dinh R — C

=0,94

Roin LU min R Ry LUim
2.0 2.0

Theo kinh nghiém R; =(5+30) Q; C; =(0,25 +4) uF
Chon : R, =5Q; C;=0,25 uF

Hinh 3.6 Mach RC bao vé qua dién ap tu luoi .

+Bao v¢ xung dién dp tur ludi dién ta méc mach R-C nhu hinh 8.35
nhd ¢6 mach loc ndy ma dinh xung gan nhu nam lai hoan toan trén dién tro

duong day .
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Trj s6 RC duoc chon :Ry=12,5 Q ;C, =4 uF

CHUONGIV
THIET KE MACH PIEU KHIEN

Truyén dong dong co dién mot chiéu trudc cho tdi nay van gir mot vai
tro quan trong hang dau trong hé diéu chinh tu dong truyén dong dién .Su
phat trién ctia k¥ thuat va dién tir cong suit va vi dién tir cang nang chat

luong va kha nang st dung cia truyén dong dong co mot tricu

4.1. Nguyén 1y thiét ké mach diéu khién
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Diéu khién Tiristo trong so d6 chinh lwu hién nay thuong gip 1a diéu
khién theo nguyén tic thing dimg tuyén tinh. Noi dung ctia nguyén tic

nay c6 thé mo ta theo gian dd hinh 4.1 nhu sau.

Khi dién ap xoay chiéu hinh sin dit vao anod cta Tiristo, dé c6 thé
diéu khién duoc gbc md o cua Tiristo trong ving dién ap + anod, ta cin tao
mot di¢n ap tua dang tam gidc, ta thuong goi l1a dién ap tua 1a dién 4p rang

cua Urc. Nhu vay dién 4p tya can c6 trong vung dién ap duong anod.

Dung mdt dién ap mot chibu Udk so sanh véi dién ap tua. Tai thoi
diém (t,,t,) dién ap tua bang dién ap diéu khién (U,. = Ug), trong ving dién
ap duong anod, thi phat xung diéu khién Xg.. Tiristo dugc mo tir thoi diém

c6 xung diéu khién (t;,t;) cho t6i cudi ban ky (hodc tdi khi dong dién bang 0)

u
A
Uge
0 t
urC A
U,
Uk
Uqr 40 36
Xk
0 t
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4.2. So @6 céu tric clia hé thong diéu khién diéu khién

Pé thyc hién duoc ¥ d6 da néu trong phan nguyén 1y diéu khién & trén,

mach diéu khién bao gdm ba khau co ban trén hinh .

—— Dong Ring
— 1 bo » Cua

Upk

Hinh 4.2. So do khoi mach diéu khién

A 4

So
Sanh

\ 4

Tao
xung

A 4

Khuyéch
dai xung

7

Nhi¢m vu cua cac khau trong so dd khdi hinh 4.2 nhu sau:

a- Khdi dong bd

Bién
ap
xung

Khau déng bod hay con goi la khau tao di¢n ap chuin sé& tao ra dién ap

Uy thay doi theo thoi gian ¢6 dang hinh sin , vudng rang cua...Nho khau so
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sanh dién 4ap chuan U, s€ dugc so sanh voiUp, cua bo bién doéi .Khi dién ap

ran = Udk

¢ dau ra cua by so sanh se xuat hi€n xung va sau dé xung nay s€ dugc

khuyéch dai 1én va dua vao cuc diéu khiébr tiristor.

Dién 4p chuan thay doi theo thoi gian duoc tao ra véi dién ap ludi
chinh vi thé dién ap chuan va xung dugc tao ra déng bd theo thoi gian bo
bién d6i v6i dién ap ludi xoay chiéu .Bang cach thay doi gia tri dién ap Upy
ta ¢6 thé thuc hién duogc sy dich chuyén theo thoi gian xung ra bd bién d6i
bang diéu chinh goc kich a. Trc 13 diéu chinh dién ap ra cia bién d6i .

b- Khoi ring cwa

Khau ndy dé tao dién ap ring cua so sanh véi Upediém can bing 13
thoi diém phat xung .Hinh dang ctia U, phu thudc vao nguyén tic diéu khién

thang dung tuyén tinh Dién ap U,la dién ap dong pha a0 ludi .
C6 hiéu phuong phap tao U,..
+ So d6 dung didt va ty dién
+So d6 dung tranzitor
+So dd dung vi mach
c- Khdi so sanh

Nhiém vu cua khoi so sanh 1a tao dién ap U, v Updé xac dinh thoi

diém phat xung ma tiristor.

bé so sanh cac tin hiéu tuong tu ,ngudi ta cd thé dung transistor hodc

khuyéch dai thuat toan .

Khuyéch dai thuat toan c6 nhitng uu diém sau .
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- Dién tr¢ vao vo cung 16n ,R = o0
- Hé sb khuyéch K = oo
- biéntrora R, =
Nén ngay nay so sanh chu yéu dung khuyéch dai thuat toan .

d- Khoi tao xung
B tao xung c¢6 nhiém vu tao ra xung c¢6 do dai va cong suat du dé mo

Tiristor .
Cac bo tao xung thuong c6 dang sau .

-B0 tao xung don 1a cac b khuyéch dai xung c6 nhiém vu tao ra céc

xung don c6 do dai on dinh .
-B0 tao xung c6 d6 dai tuy y va duogc tron véi tan sd cao .
-B0 tao xung tao ra cac xb luong khac nhau tuy theo ché d6 hodc so
do.
Bo tao xung don ¢6 so d6 don gian nhat ,do tin cdy cao va thuong dung

cho mach don gian .

B6 tao xung c6 trén xung véi tin sd cao cho phép dung cac xung cé do
dai tuy ¥ , nhung vin dam bao kich thudc may bién ap xung co kich thudc
gon nhe .BJ tao xung diéu khién nay thich hop vo6i nhitng xung c6 d6 dai

T.>60°.

B tao xung c6 luong xung don tuy ¥ cho phép giam duwoc nhugce diém
ciia bd phat xung rong .Bo ndy hay duoc dung cho bo bién d6i ¢ ché do
dong gian doan va khi khong mudn dua xung 18n cuc diéu khién khi dién ap

anot am hon so vdi catot , do do tang do tin cdy cua so do .
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e- Khuyéch dai xung .

Bién ap xung dé cach ly gitra mach lyc va mach diéu khién va phoi
hop tré khang gitra cuc diéu khién cua Tisistor véi mach khyéch dai dau ra
va thay doi cuc tinh cua xung .Yéu cau lén nhat cua may bién ap xung la

truyén xung tor mach di€u khién cua Tisistor véi d§ méo it nhat

4.3.Céc khoi trong mach diéu khién

-

So do cau truc

4.3.1.Khiu dong pha

Theo so d6 ciu trac , khau nay phai tao ra mot dién ap c6 goc I¢chha
c¢d dinh véi dién ap dit 1én van lyc phi hop v6i myc dich nay 1 bién ap.
Dung may bién ap khong nhitng cho phép thoa min yéu cau trén ma con
chuyébr ddi ap luc thudng co gia tri cao sang gia tri phu hop véi mach diéu
khién .

Tuy nhién mach diéu khién ciing c¢6 nhiéu khau dung mdy bién ap nén
thuong chi dung trung mot may bién ap c6 nhiu cudn thir cip mdi cudn

thuc hién chirc nang riéng trong d6 c¢6 cudn dung cho khau dong bo .
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Theo yéu cau thiét ké do an .BADF dung 15i thép k¥ thuat dién hinh
chu E ¢6 tiét dién 15 thép 1a

122

S = 12¢m” véi cong sudt twong tng 1a P =

Dién ap iy thir cap bang 12 V ,con dién ap cudn so cp 1a 240 dé ndi
vao ludi dién .
Theo kinh nghiém ta chon s6 vong vol 1a:

n= K
S
K:hé s6 bién ap:36-40 (vong)
no =40/12=3,3 (vong )
S6 vong day cudn thir cAp
Wi=ny.U;=3,3.240=792 (vOng)
S6 vong day cudn thi cap:
W, =n,. U;=3,3.12=39,6 (V)

Tai diem A

bién ap déng pha léy tir cudn thu cép MBA qua mét mach loc
R,,C, dua dén dau vao ciia KDTT U1A

Ta chon
Ua=12 (V)
Ry =1K
C,=22nF
4.3.2.Khau so sanh .
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KPTT UlA lam viéc trong ché do so sanh nén dau ra s& cho dién ap dang

xung hinh chit nhat ddi xing .

Khau so sanh c¢6 hai tin hiéu dau vao:

-Tin hi€u ur khoi tao dién ap rang cua dua toi ,cho vao chan ddaaor cua khau

so sanh .
-Tin hi¢u dién ap Uy
Pé tao goc mo a & ddy ta dung khau so sanh mot cira .
Ta chon
R¢=R;=10K.
Dién ap dau ra hay tin hi¢u ra ciia khau so sanh c6 dang chudi hinh chit nhat
4.3.3.Khau tao xung chum

Khau nay c6 chitc ning tao ra xung c6 tan sb cao ,f = 8-12kHz .Dang xung
nay cho phép mo tit ca cac loai thyristor trong moi trudng hop v6i moi dang

tai khac nhau va so do khac nhau .
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Pé tao xung chum ta ding khau da hai ty dao dong bang khuyéch dai

thuat toan

R12
: R16
A>T 1—
1 R15
] Dzi
d]RM U,

Hinh 3-14. So do khdu tao xung
Chon tu C, =0,2pF.
Tan s6 f = 10kHz

T= %z 10™(s)

107
T=2,2R;,.C R;7=
12.L4 Suy ra k7 270

slely

=227(Q)

ChOIl R12 zl(kQ)
Ch()l’l R13:R10 :7,5(kQ)
R, = 13(kQ).

Chon bong Tyloai N-P-N.BC178¢6 [.=0,19(A); U = -25(V); Ug, =-30(V);
B =125.
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:>Rg=(1)21 = 120 (Q)

2

B= i_ — =15 =0,1/125 = 0.8 (mA)

b
=R = (12-1,5)/0,8.10” = 13kQ

4.3.4.Khau tao xung riang cua

0,5+1V

VR, R, -12V

S0 db khau tao dién ép rdng cua

a)-Tao dién ap rang cua

Vi diéu khién thyristor theo nguyén tic thang dung tuyén tinh nén khoi
ddng pha co vai tro tao dién ap tua ring cua va dién ap dit 1én Anotva
catot

Vay chon OA loai T1084.

A, 1a khau xé&c dinh qua diém ocuar di¢n ap ludi .Tri cia A; co6 dang

xung hinh chit nhat

Ch()l’l R1 = R2 = 10k.
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VR, +R; =15K.

Trong d6 VR - 5«

R;=10 K.

b)-Tao xung rang cua:A, la khau tao xung rang cua.

dé dam bao suon trudce cua tin hiéu dién ap rang cua c6 d§ doc 16n thi ta

phai chon Rsva C; nhu sau:
C,=0,22uF.
R5 = 10k

4.3.7.Tinh toan khau khuyéch dai

+24v Ds

So d6 nguyén 1y khdu khuyéch dai thudt todn
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a- tinh chon phan tir trong khau khuyéch dai xung

Céac diot D; ,D,,D5,D4,Ds,Ds ta chon diot loai b10 do lién x6 san xudt co
I, = 10€ , Ujpin = 100 - 1000V , AU =0,7.

b-Tinh chon bién ap xung

Do Thyristor KY-202H do1 hoi xung m¢ ¢6 dién ap la U, = 8V ,dong 1a
I[,=0,1A dé dt mé .Ta chon bién ap xung co ti 1€ cudn daaylaf m= 2 ,do

d6 tham sd bién ap va dong dien cudn so cap 1a :
U;=U, =8.m =16(V)

[,=1y/m =0.05A

4.3.8.Tinh toan may bién 4p xung 3

khau bién &p xung c6 nhiém vy dé truyén tin hiéu diéu khién BAX co

dic diém sau:
- Tao xung vudng co bién do theo yéu ciu
- Pé phan bd xung di cac kénh
- Dé thay doi cuc tinh xung ra .

- Céch ly gitta mach luc va mach diéu khién
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CHUONG V

TONG HQP MACH VONG DONG DPIEN VA MACH VONG TOC PQ
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I. Pit van dé:

Truyén dong co mot chidu tir trude t6i nay van gitt mot vai trd quan trong
hang dau trong hé diéu chinh tu dong dién. Sy phat trién cua khoa hoc ky thuat
vé dién tir cong sudt va vi dién tir cang nang cao chat luong va kha ning st dung
cta truyén dong co mot chiéu. Ngdy nay, hé diéu chinh ty dong TPD dong co
mot chiéu véi bd bién doi tinh dung tirystor,thuc hién duoc tat ca nhirng nhiém
vu phirc tap nhat cta cia cong nghé. Thong thudng, ciu tric cta hé bao gom
nhiéu mach vong diéu chinh :mach vong diéu chinh dong dién, mach vong diéu

chinh téc do, mach vong di€u chinh vi tri ..v.v.
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|
7 . @
Ua f B Q CK

A
Uidmax 1

Uidmax2

Hinh 4-1. Piéu chinh dong dién trong cdc hé nhiéu vong: a) So' do khéi;
b) Dac tinh diéu chinh cua bo diéu chinh toc do, c) Pac tinh co

II- Ché @ qua do ciia dong co dién kich tir doc lap

Khi dong di¢n kich tir dong co khong ddi, hodc khi dong co dugc kich thich
bang nam cham vinh ctru thi tir thong kich tir 14 K¢ =const .Véi dong co mot
chiéu ,nhitng phan tir co ban di tuyén tinh hoa viét dudi dang laplace c6 dang

Sau:

Uu(p) = RuIu(p) + Lo P.I; (p) + Kd.o0(p)
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M(p) +M.(p) =J.P.® (p)

_U,(p)—KD.o(p)

Iu
R, +L_ p

Bang phuong phéap dai sé ta co so do rat gon trong do:

Tak, Tvos L T; - c&c hang s6 thoi gian cua mach lgc, mach diéu khién_chinh

I, sy chuyén mach chinh luu, phan Gng va xenxo dong dién
III — Tong hop mach vong dong dién
5.3.1 — khai ni¢ém mach vong diéu khién dong dién:

Vi cac hé chuyén dong dién hié€n dai cac mach vong di€u chinh duoc nodi
v6i nhau hteo cap doc 1ap tuong doi nhau ,viéc phan vung 6n dinh gitta 6n dinh

tdc d6 va han ché dong dién dugc thuc hién béng danh phi tuyén 6n dinh .

Trong cac hé théng truyén dong tu dong ciing nhu ciac hé chip hanh thi
mach vong diéu chinh dong dién 1a mach vong co ban .Chiic ning co ban cua
mach vong dong dién trong cac hé thong chuyén dong mot chiéu
Va xoay chiéu 1a truc tiép (hodc gian tiép) xac dinh mémen kéo ctia dong

co,ngoai ra con c¢6 churc nang bao vé,di€u chinh gia toc v.v........

So d6 gian don nhat gdm 2vong diéu chinh nhu sau:

Ko

A

'Eu(p)
1 o(p)

Uu(p) IR: | Ip) M
S > —»(g —
I+p. Ty Ko T M

Hinh 4-3. So' do cdu triic tir théng khong doi

\

71



Do dn tét nghiép

Mot khéi niém don gian nhat dé diéu chinh dong dién c6 cau tric nhu hinh
v€, dung bd diéu chinh toc do hodc dién ap R c6 dang bd khuyéch dai téng va
mach phan hoi dong phi tuyén P .Khi tin hiéu dong dién chwa du dé khau phi
tuyén ra khoi vung kém nhay thi bd diéu chinh 1am viéc nhubd diéu chinh tdc do
(hay dién 4p) ma khong c6 sy tham gia ctia mach phan héi dong dién .Khi dong
dién du 16n ,khauP& lam viéc & ving tuyén tinh cia ddc tinh va phat huy tac dung

han ché dong cua bd diéu chinh R.

U M
HCD “l l
Uiq Us| B
Vet SR, s . R, | FX | BD |5 °,
: 4 o
-Uey S |e yl
Se

So do cdu triic mach vong dong dién
Khai niém tht hai dugc mota trén hinh v&€.C6 hai mach vong voi hai bo diéu
chinh riéng biét R; , R, ,trong d6 R,la bd diéu chinh dong dién voi gia tri dat

I4.Céu triic kiéu nay cho phép diéu chinh doc 1ap timng mach vong.
WM

I
@ ® B s s

v
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Khai niém diéu chinh dong dién dugc sir dung rong rii nhat trong truyén dong
dién tuy dong nhu trén hinh v¢, trong dé R, 1a b6 diéu chinh dong dién ,R,la bd
diéu chinh toc d6 .Mdi mach vong c6 bo diéu chinh riéng dugc tong hop tir d6i
tuong riéng va theo tiéu chuén riéng.
5.3.2 — Tong hop mach vong khi bé qua strc dién dong ciia dong co

So d6 khéi caa mach vong diéu chinh dong dién nhu hinh vé

Trong d6 F 1a mach loc tin hi¢u,R;la b diéu chinh dong dién ,BD 1a bo bién do6i

mot chiéu ,S;1a xenxo dong dién.

BD
‘' |-E
Ui = Ke | d | IRy |
—»(8)—» . — >
i (1+p.T, )1 +pT,) oUdo, 1+pT,

LUi K, S.

14+p. Ty

So dé khoi ciia mach vong dong dién

Trong do :
Ta . Tvo, Ty, T; - Cac ham s6 thoi gian cua mach lgc ,mach diéu khién chinh
I, sy chuyén mach chinh luu,phan tng va xenxo
é&i _ Hé s6 khuyéch dai caa chinh luu
oo
bat T =Tag + Tyo+ T; nénham truyén 6 thé viét dudi dang gﬁn ding:

KK, /R,

i el

A+ pT,).(1+ p.Tsi)

Soip)=
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Trong trudng hop hé thong truyén dong dién c6 hang so thoi gian co hoc
rat 1on hon hing s6 thoi gian dién tir cia mach phan tmg thi ta c6 thé coi sirc dién
dong co khong anh hudng t6i qua trinh diéu chinh cia mach vong dong dién (tirc
la coi AE =0 hoac E =0).

Vong diéu chinh dong dién & trong co bo diéu chinh dong R; ,vong diéu
chinh téc dd c6 bd diu chinh téc do Ro . Dién ap dau ra Ro 13 dié ap dat cuc dai
ciia dong dién phan tmg Uy . BO diéu chinh dong dién Rjtrong mach vong cé
nhiém vu duy tri dong dién phan tmg ludn bang gia tri dic(Uig), bat ké hé thong
dang 1am viéc 6n dinh hay trong thoi ki qua do.R; thuong 1a mot khau c6 ciu trac

ti 1¢ tich phan PI.

Nhu vay mach vongdong dién da bién d6i BP thanh mot ngudn dong dién
dugc diéu khién bai tin hiéu Ujs.Vi dong dién 1a dai luong bién thién nhanh nén

sai léch S; ludn nho ,bo didu chinh R; ludn lam viéc & ving tuyén tinh diéu chinh.
5.3.3.Lap md hinh toan hoc ciia cac khau va phén tir trong hé chuyén dong
5.3.3.1.Mé td todn hoc cdc phin tir dong co dién mét chiéu

Khi dong dién kich tir dong co khong ddi, hodc khi dong co duoc kich

thich bang nam cham vinh ciru thi tir thong kich tir 13 hiang s6
K¢ = Const = Cu

U(p) = Rul(p) ( 1+ pTy) + Cucx(p)

Ta c6 so do:
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Ko

A

'Eu(p)
1 o(p)

Uu(p) /Ry | Lup) M
> —( g —— —
1+p. Ty ke T' M

Hinh 4-3. So do cdu tric tir théng khéng doi

\ 4

Hé s6 khuyéch dai dong co: Kq- 1cu

Hiang s6 thoi gian co hoc T.= Cu
- J : 1a momen quan tinh cta cic phan chuyén dong qui d6i vé truc dong co
- Ty : hang s6 thoi gian mach phan tng
Ta tinh dugc cac théng sé nhu sau:
R, =0.5.(1 - N )Ugn/lam
Vi n=0.9
Udm =240 (v)
Lim =10 (A)
= R, =0.5.(1-0.9).240/10 = 1.2 ()
= R,=1.2(Q)
Pién cam mach phan tmg duoc tinh theo cong thirc:
Ly = (KL.-Udm)/(Iudm-Zp-Netm)
Trong do: - K:hé sb dién cam

- Z,:s0 doi cuc ,Z, =2
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- Ngm = 1500v/ph =®4,=1500/9055=157(v/p)
Vay ta co: L, =0.25.(240.60)/(21.2.1500.10)
L, =0.038 (H) = 38 (mH)
Mat khac ta lai c6: T, =L/R, = T, = 38/1.2=31.67 (ms) = 0.0316(s)
Tur phuong trinh déc tinh co ty nhién:
Odm = (Udam — Ru-Tam)/ KPam
=Kdgm = (240 — 1.2.10)/157 = 1.45

Vi T<<T:ap dung tiéu chuan t6i wru mo dun ta tim dugc ham truyén cua b dicu

chinh dong dién c6 dang khau PI.

T, +1
Ripy = * T
T,R 1
Ty =Ty ; Ti = 2KT = Rip) = Lt —(1+
' o } » 2K, KT, ( T, -p)
Pat Ky =— o
2K, KT,

Mat khac ta da tinh duoc & trén : L= 0,038(H) ;T,=0,0316 (s); R, =1,2Q
Chon :Tg = 107(s) ; T; = 107(s)

1
Toa= —
Vo 2mf

Trong d6: m- hé sé dap mach (chon m=2)
f— tan s6 ludi dién :f= SOHZ
= Tvo = 0,0S(S)

Tg= TatTyo +T; = 0,0316+0,05+0,001=0,0826(s)
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* Tinh Kcl

oU AE
Kcl = 4 =
ou,, AU,

Kcl = Udm/Udk =240/3 =80
* Tinh Ki = Ui(p)/iu(p): 240/10 =24

So dd diéu khién thudc bo diéu chinh dong dién

R,
Uia
[ E—
o—
Chon R; =R,tacod : ﬁ - ﬂ: _UDIi
Rl R2 R3 4+
Cw

Vay ham truyén ctia toan bo diéu chinh duogc tinh nhu sau:

“Up _ 1+oCR, _ Ry, |

U,-U  RCw R = oCR,

)
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Chon: C=2pF =R, = 2810 158 (KQ); R, =R, = 128 =58 52(KOY)
2.10 0,27
R, — 1+00316p
0,001
Ta c6 so d6 mach vong dong dién nhu sau:
[E
140,0316p| 1 80 | 0,83
0.001 (1+0,001p)(1+0,05p) 1+0,0316p
0,27
1+0,001p |
IV. Mach vong diéu chinh toc d
1
HCD Ko M,
U,
o A o
() | )
/| 1+2Tgp So| K¢ T.p
Kw
l+pTw

Hé thong diéu chinh toc do 14 hé thong ma dai luong duoc diéu chinh 1a téc do
gdc ctia dong co dién, cac hé nay rat hay gip trong thuc té ki thuat.Hé thong diéu

chinh toc d6 dugc hinh thanh tir hé thong diéu chinh dong dién . Cac hé thong
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nay c6 thé dao chiéu hodc khong dao chi€u do yéu cau cong nghé . Nhiéu chinh

cua hé lIa momen tai M, So d6 khoi :

1
HC Ko
Ugpd 1/I<I S Ry
— Ro [ ) — >
1+2Tgp K¢ T..p
U,
Ko
1 +pT,
Ta cé ham truyénsau:  Soup) - 1 RK,

(+2T,.p).(+T,)pT, K, K,
Hﬁng s6 thoi gian loc T, c6 gia tri nho , khi 6 dat 2T = 2T+ T,

R-Kw 1

= SOm(p) - e
Ki.K.@.T, p.2.Ts.p+1)

T d6 ta co thé xac dinh duge ham truyén ctia bd diéu chinh tdc do:

KoK, T, 1
Rop) = =K,
K, R, 2.Ts.a

79



Do dn tét nghiép

Thudng lay a=2

Tt nhitng budc tinh trén ta c6: K;=24 ; K¢=1,45; T=0.0316 ; R, =1.2

TinhK, : K, =U,/ ®

Chon khi : ® = @4

10

Vaytaco:K,=— =0,064;
157

U, = 10(V)

Nhu vay ta c6 so d6 mach vong nhu sau:

To=107(s)

HCD
U 1,2
8 L | — 0,066
U,
0,064 S,,
140,001 <
Vi AV,
4 i
r C
# ~
V4 V2
D, D,
e
D, D,
-oH—— 50
d

v
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KHAI NIEM CO BAN

I. CAC KHAI NIEM CO BAN:
Trude khi di vao phuong phép thiét ké mach dién va tao mach in bang
proten ta xét 1s6 dinh nghia sau:
1. mach in la gi?
Mach in 13 vat liéu cach dién trén d6 co cac duong day ndi voi R, L, C,va
Tranzito T... Ngoai ra con c6 thém céc thiét bi nhu nhu ram RAM
,ROM...,cac 16 dit tai chan cac linh kién va céac rdnh di day.Mach in c6 thé hai
hozc nhiéu 16p,proten cho phép tdi da 1a 16 16p.
2. Netlits 1a gi?

Netlits cung cp kha ning sao chép toan b hinh anh cua qua trinh lap
rap cac phan tir theo gian do trén man hinh bién ching thanh dang tép d6 hoa
dé xir Iy hodc luu gitt trén dia Trong netlits bao gdm: thong tin vé cac phan tir
trong mach nhu dang mach thiét ké kiéu cua cac phém tir,tén, thr tu cac phén
tir va thong tin cac vi tri két ndi ciia cc phan tir v6i nhau..

3. trackla gi?
Track 14 nhiing ranh duoc thiét ké cho duong di cac day nbi.Céc track nay
c6 thé duoc nam & 16p nao ¢6 d6 rong tir 0.001 td1 999.999 milimet S
cac track nay bi gidi han boi dung luong b nhé . Vi tri ctia céc track co
thé duoc xac dinh béng cach str dung 1énh xac dinh vi tri céc track hoac
boi cac cau dan tu dong.

Via

4.Via la gi?

Via 12 nhitng 16 dé han chan cac linh kién hodc 1am 18 xuyén day.Sé cac Via
dugc gio1 han béi dung luong bd nhd.Mot Via bat ky co thé 1a mot trong 3
kiéu sau day:

+Through hole: L3 xuyén qua tat ca cac 16p PCB.
+Blind:Ndi tir 16p trén cung toi gitta 10p 1 hodc tir 16p cudi cung téi giira 16p
14.



+Buried: ndi gitta hai 10p ndo d6 thanh cip véi nhau.
4. Padla gi?
La nhitng miéng dém c6 thé 14 hinh vudng hinh tron hodc hinh bat giac.Kich
thude cua cac pad co thé tir 1 téi 500.000mm.
-B6 chwong trinh protel gom hai chwong trinh :
+Protel design System ( EDA Client ).
Chuong trinh nay dung dé thiét ké mach nguyén ly
+ Protel for Windows PCB
Chuong trinh nay dung dé thiét ké mach in .
( SU DUNG BO PHAN MEM PROTEL)
I/. Dé thiét ké mach dién.

1 .CHUAN BI MOT THIET KE MOI.

Trudc khi thiét ké mach in ta phai chuan bi thiét ké mach nguyén 1y,tir mach
nguyén 1y ta méi co thé chuyén sang mach in,sau d6 1ay mach in nay ché tao
ta s& ¢c6 mach in 13 tim vt liéu cach dién.

Trudc hét ta xét chudn bi thiét ké méi cho mach nguyén 1y: ta c6 mach
nguyén 1y c6 so dd hinh vé sau:

Céch tién hanh theo cac budc sau:

1.Khéi dong EDA nhan chudt vao File\New dé tao mét file méi .
2.Pinh dang ban v€ : vao Options \ Document Options :
+ Chon kho gidy : Standard Styles : chon A,
+ Chinh chiéu gidy : Options \ Orientation : - Landscape ( ngang )
- Potrait ( doc)
V1 bai nay ta chon Landscape
Protel luu trit cac loai linh kién trong céc thu vién khac nhau , vi vay mudn
dua ra mdt linh kién nao vao ban v¢ thi phai tim dugc thu vién chira linh kién
do .
dé dua IC 74290 , IC 74247 vao ban v& ta thuc hién cac buéc sau :
+ Trong muc Library chon D TTL.LIB
+ Vao components in library , vao muc Mark chon céac IC :

74290 , 74247 , OK , Sap xép vao vi tri thich hop trong ban vé .
tuong tu dua cac dién trd vao ban vé ta thuc hién lan luot :
Vao library chon D DEVICE.LIB
Trong components in library \ Mark g 1an luot RES1 , RES2 , CAP ; ldy cac
linh kién d6 sap xép vao vi tri thich hop trén ban vé .

+ Lay VCC trong thanh cong cu Wiring Tools

+ Chuyén VCC thanh GRN chi can nhay dup VCC sé hién ra
Menu Power Port , trong muc Style chon Power Grownd .



+ dé ndi cac linh kién véi nhau ta sir dung thanh cong cu
Wiring Tools \ Place electrical wires on the current shematic document .
Danh chir vao ban vé st dung thanh Drawing tools \ Place Single Line Text on
the current document : ta danh chir : clock , control .
Nhu vy ta d3 v& xong mach nguyén 1y , trude khi chuyén sang mach in ta
phai dat tén cho cac phan tu :

+ Nhén dap vao linh ki¢n , muc Menu Edit Part hién ra lan
luot danh IC, |, IC,, IG5, IC,, b'flng cach gd vao myc Attributes \ Designator .

+ Tuong ty dat tén cho R;, R, , R3, C.
DPéi véi gia tri dién tré vao Footprint : nhdp vao AXIALO.4 ; con tu nhap
RADO.2
Tao Netlist ( chon creat Netlist )\ OK
Luu vao File chon save as danh tén Quyen chuong trinh ty dong gén duoi
quyen.net . o

II. Thiet ké mach in :

Tu mach nguyén ly ta co6 hai phug’ng phap tao mach in.
1.Phuong phap tao mach in bang tay.
+ Can x4c dinh mach in ¢6 2 16p b?mg cach vao 1énh nhu sau:
->Setting /option/layer .Sau d6 danh dau O vao cac 6 sau:

UTop layer:Ldp trén cung.
[JBottom layer :L6p dudi cung.
[JSolder mask Top [J:Mat trén 1a mat chinh Bottom
[JKeep out layer : kich thudc chung
Ovia hole :16 Via.
0 Pad hole: 16 Pad.
+Tiép vao d6 1a 1énh: Option/ Prefrences.. Tiép d6 chon 6: Boad Ctio chon
Large Cross.
+Pit cac ché do,ta dung 1€nh:Curent
-Track Width: 0.3 mm (P9 rong mdi track).
I8 mm.
-Via hole diameter: Giir nguyén thong sé mic dinh(Puong kinh cia mdi
16 via ) .
-Via type:gitt nguyén kiéu Via da mac dinh (Kiéu via).
-Swap grid : Giit nguyén khoang cach mic dinh (Khoang cach nho nhét
gitra hai vi tri).
-Sau khi dat cac ché do ta vé:
+Dung Iénh Edit dé lé'ly linh kién ra.Ta lan luot léy tung linh kién ra nhu so dd
nguyén ly.



+Dung 1énh place dé x4c dinh hinh vo céc linh kién va s chan
IC74190,74247 1a DIP 15.
+Dung 1énh Move dé di chuyén cac phan tir cho dung nhu mach nguyén
ly,tim chd dé cac via,pad,Track.
-Dung 1énh move dé di chuyén cac phan tir cho dung vi tri nhu mach nguyén
1y .Tim chd dé cac Via,Pad ,Track.
+Dung Iénh Set Origin:Ddt thanh (0,0).
Yéu cau khi vé:
-Khong duogc dé cac Pad ,Via dé cham Track.
-Gitra cac Track véi nhau khong duge dé 1én nhau va c6 khoang cach
hop 1i.
-Khi di trén theo chiéu ngang va di duéi theo chiéu doc.
-Nén tranh xuyén nhiéu 15.
+Nhdy dtp vao linh kién va dit tén cho chung,yéu ciu céc linh kién khong
duogc trung tén .
+dit foot prinf cho céc linh kién (néu trudng naycon tréng ).
R:AXIALO.4
C:RADO.2
+tao netlits b'flng 1énh :File /creat netlits/../OK .
+kiém tra netllits:nxxx. Xem ndi chan ciia cac llinh kién v6i nhau c6 ding
khong .
+sau cung save file netlits do lai .
2.Phuong phap vé mach in ty dong .
dé 1am ra mach in cén 4 ban vé :
- duong di mach trén
- duong di mach duoi
- vitricac 16
+dung 1€ch load :nap file netlits vao .
+chon keep out layer.
+Dung 1énh auto .
-Place .
-Route: Nbi cac duong mach in. Trong Route c6 cac chon lya:
Net.
.Connection.
.Pad to Pad.
.On Component.
AlL
Ta chon Connection.
+Chon céc churc nang in, ddi voi mach in duéi dung 1énh: Prunt Miror.



N6i chung sir dung v& mach in tu dong khong tot 1am vi cach di day tu khong
hop 1i, cho nén ta nén két hop ca hai phuong phap vé bang tay va vé tu dong.
IV.danh gia chung .

Trén day 1a ban cdo tom tat qui trinh thiét ké mot mach dién va hai phuong
phap tao ra mach in duéi sy tro gitp ctia phan mém Protel. Qua d6 em di nam
bat dugc nhiing kién thirc co ban vé thiét ké mach, vé qui trinh va cong nghé
ché tao mach in ma ngay nay st dung rat nhiéu, nam bat duoc phuong phap
lam viéc co sy trg gitip cua phan mém. Qua diy em thay Protel la mot phan
mém hoan hao vé thiét ké mach dién v6i nhimng tinh ning rat tot. Chung ta c6
thé thiét ké tir dau dén cudi, co thé hoan toan tu dong thiét ké, tuy nhién khi
st dung no6 ta s€ lam cho no tré nén manh hon va mém déo hon.

Do thoi gian thuc hanh it va trinh d6 nam bat phan mém méi chua tét nén bai
béo céo con nhiéu chd sai sot. Em rat mong duoc su chi bao ctia cac thay co...
Mot 1an nita em xin chin thanh cam on céc thiy co.
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Chuong I: Giéi thiéu chung vé dong co

dién mot chiéu va by bam xung dién ap

Do an yéu cau thiét ké bd bam xung dé di€u chinh toc do dong co di€n mot
chi€u kich tur doc 1ap vi vay sau day, trudc hét em xin gioi thi€u vé dong co
dién mot chiéu kich tir doc 1ap, cdc phuong phdp di€u chinh tdc do, va cau

tao, nguyén li hoat dong chung cua by bam dién ap mdt chiéu

1.Dong co dién mot chiéu kich tir doc lap va cac phuong phap diéu

chinh toc do:

1.Céu tao:
M4y dién mdt chiéu ciu tao gdm hai thanh phan chinh: gdm phan tinh va
phan quay
1. Phan tinh (stato) 1a phan démg yén ctia may
2. Phan quay (Roto)
Tuy theo phuong phap kich tir ngudi ta chia dong co mét chiéu thanh cac
dang kich tir ndi tiép, song song, hdn hop hay kich tir doc lap.

H. I- So db nguyén 1y cua dong co dién mot chiéu kich tir ndi
tiép (a), kich tir song song(b), kich tir hdn hop(c), va kich tir doc lap(c)

Dong co mot chiéu kich tir doc ldp dwoc dung khi can cong sudt I6m, pham

vi diéu chinh toc do quay lién tuc, dai rong.
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2. Phuong trinh dac tinh co:

Phuong trinh c4n bang dién ap phan tng
U.=E+R,l,
Sdd ph?m ung E,=C¢On
C. hé s6 ciu tao dong co
@ tir thong kich thich dudi mdi cuc tir
n tbc d6 quay dong co (v/ph)
=>n=

3.M& may va ham déng co:

a.Md may:

b.Céc trang thai hAm dong co:

4. Piéu chinh toc d6 dong co dién mot chiéu:

11.B6 bam xung dién ap mot chiéu

B6 bam dién ap mot chiéu cho phép tur nguén dién mot chiéu Us tao ra dién
ap tai Uy ciing 13 dién 4p mot chiéu nhung c6 thé diéu chinh dugc.

So d6 nguyén 1y chung

U. BBX l Uy

I Uk

V¢ cau tao tuy theo muc dich st dung ta c6 so d6 noi ti€p hodc so do song

+—

song
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1. So dd bd bim xung ndi tiép

Cau tao co ban ctia bd bam xung bao gdom mot bd chuyén mach dién tu H

dong mo bang tin hidu diéu khién Uy, va mot diot hoan nang luong D.

Chwong ll: Cac phwong an téng thé

11.1 BO BAM XUNG AP MOT CHIEU
I.Ngquyén ly
Nguyén Iy chung la bién doi gid tri ciia dién dp mdt chiéu cé dinh sang

dién ap mot chiéu thay doi dwoc.

Ura
— BB |,
mét
USl chiOu l Ura B - ) N
]

Ura la mot day xung vuong (ly tuwong) co do rong tl va do nghi t2. Dién
dp ra bang gid tri trung binh ciia dién dp xung. Nguyén 1y co bdn ciia
cdc bg bién doi nay la d iing quy ludt déng mé cdc van ban dan cong
sudt mét cach c¢é chu ky dé dam bdo thay déi dwege gid tri dién dp (dong

dién) trung binh trén tai.

I1.Cac phuwong phap diéu chinh dién ap ra

Co 3 phuwong phdp:
Thay déi d6 rong xung (t1).

Thay déi tan sé xung (T hodc f)
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Thay déi cd tan sé va dé réng xung

1.Phwong phap thay ddi do rong xung

Néi dung ciia phwong phdp nay la thay doi tl, giiv nguyén T = Gid tri
trung binh ciia dién dp ra khi thay déi do réng la:

t,U
Uy =25 = el
T

A}

trong do dat: ¢ :_tl_—l la hé s6 lap day, con goi la ti s6 chu ky

Nhur vdy theo phwong phdp nay thi ddi diéu chinh ciia Ura la réng (0
<e<1).

2.Phwong phap thay ddi tin s xung

Néi dung ciia phwong phdp ndy la thay d6i T, con t1=const. Khi do:

U

tai

t
=2 U =t f U,
Vay Ua=Us khi f =t1 va Urazo khi £=0.
1
3.Phuwong phap hén hop

Phéi hop cd hai phwong phdp trén nghia la viva thay déi dé réng xung

viea thay doi tan so.

Trong thuc té phirong phdp bién déi do réng xung dwoc dimg phé bién

hon vi don gian hon, khéng can thiét bi bién tan di kém.

II1.B§ bam xung ap mot chiéu cé dio chiéu ca dong dién va dién ap

Do yéu cau cua doé an la thiét ké bg bam xung mét chiéu cé dao chiéu déng
co dé diéeu chinh toc do dong co dién mét chiéu kich tur doc lap do @6 phdi
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dao chiéu dong dién qua dong co.Thod man c&c yéu cqu trén ta chi ¢ thé
chon mach luc 1a bé bam xung ap co6 dao chiéu (logi B kép).

So dé nguyén 1y :

® ® [ [
i /XZ Ss AND /XZ S AAD
C

L1 R E
; — % '
Ig »
,, A5 b o A Ao

5$1,52,53,54:La céc van diéu khién hoan toan

D1,D2,D3,D4 Ia cac van khdng diéu khién

So dé trén cho phép diéu chinh téc dé quay va ddo chiéu quay mét cach
linh hogt ,dgc tinh 1am viéc cua déng co cd thé ¢ ca 4 goc phan tu.

So dé ¢6 thé cb nhiéu ché dé diéu khién khac nhau,duwdi day ta sé xem xét
hai ché dé diéu khién thurong gap.

2.1. Piéu khién a@éi xing :

1. Hoat dong:

Trong ché dé diéu khién dai xing thi ca 4 van S1 dén S4 déu hoat déng. Gia
thiét S2 va S4 dang dan dong tdi chay qua (theo chiéu tir B sang A).

- Tai thoi diém t=0 dwa xung mé S1 va S3. Vi truéc thoi dlém phét xung
iS2=iS4>0 nén dén t=0, muén khoa S2 & S4 ta cdn khoa cuong bic bang
cach phat xung am vao cuc diéu khién .Khi da khoa S2 & S4 ,dong tdi id =
Imin khdng thé ddo chiéu ngay ldp tirc do tdi dién cam N6 tiép tuc duy tri
theo chiéu cii theo mach D1 — E — D3 tai —D1 va suy giam dan . Khi d6 D1
& D3 ddn dong .

- bén t=t1 : Khi dong qua D1 va D3 suy giam vé 0 thi S1 va S3 sé dan néu
van con tiép tuc duy tri xung diéu khién .Dong tdi déi chiéu va tang trueng
dan theo chiéu tir A sang B.

- Pén t=t2 ta lgi cho mé S2 & S4 dang thoi khoa S1 va S3.Dong tdi lai tiép
tuc duy tri theo chiéu cii vi D2 va D4 dang dan, S2 va S4 sé dan dong khi n6
bt dau bang 0 va dai chiéu

Dién bién hoat déng cua so dé dwgc mo ta theo biéu dé dang séng nhue sau:
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At

ong sua
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Biéu d6 dang séng dong, ap trén cac phan tir




Do an dién tr cong suat Phan Mai Dtrc ~-TDH2 K46

2. Tinh cic biéu thirc c6 lién quan:
a. Tim biéu thivc ciia dong tdi :
*Khi (D1, D3) & (S1, S3) dan :
Trong giai doan nay dién dp trén tal la UT=US ,do do phwong trinh
mach tal sé la:

L%%+RQ+E:US

Giai phwong trinh vi phdn ta co:

U.-E
> (A-e™)+1, . e

id (t) = R

Khi (D2, D4) va ( S2, S4) dén thi : Ud = - US ,do dé phuong trinh

mach tai sé la:
L%%+RQ+E:—US

Us+E a
—a(t—eT) —a(t—eT)
(1-e )+ 1€

id (t):_

Ta ciing tim dwoc:
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2.e—a(l—g)T _efaT _1
1_ e—aT

I
R

min

o|m

_E_Us 2AB-A-1_
R R 1-A

| _Us1+A-28" E
™TRT1-A R

(Us _E)_'_ZU_S.Ai'Bl_le—at
R 1-A

= il (t) =

Py

Us+E) ,Us1-B" e

=L0=""" "R 1-A

Voi 5='E|_—2(T)3s0”'chukj/)

Tir biéu do dang séng ciia dong /ap tdi ta co:

b. Gia tri trung binh cua dién ap trén tai:

1T 1 t2 T
Uy == [ugdt=—[[Udt+ [ (-Uy)dt]
TO T 0 t2

=%[5TUS LU (T-6T)]= U, ~U,(1-¢)
=(e-1+&)Ug = (26 -1Uq
Vay néu ta thay doi dwoc eta sé dieu chinh dwoc Ud .

Cu thé :

e=0,5— Uy=0= Dong co dwoc dat dién dap
e>0,5—- Ug>0=Pgdng co quay nguoc.
£<0,5—- Uy<0=Dgng co quay thudn.

Gid tri trung binh cua dong qua diod DI va D3:
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2V, 1 d- B, ).(1-AB)) —U—S.(1—8)+E.(1—g)
R ‘aT 1-A R R

U -E

1%
s :?_([ll(t).dt:

2U,
R

sl—¢g)-

[1-¢)

~
~

d.Gia tri trung binh dong qua van :

U, -E 2U; 1 (1-B)@-AB) L Us—E 2U

>e(l-¢)
R R aT 1-A R R

I, =&

Gia tri trung binh dong tdi :

Ys .(25—1—£)

|, ==
“ R U

Do dap mach dong tai:

At o= lon _2Us @+A-B-AB) U, (1-B")(-AB)

2 2R 1- A R 1- A
zU—S.—g'(l_g)'R'T :U—S.T.g.(l—g)
R L L
. U
Vay N Al :T.T.g.(l—g)

2.Diéu khién khong doi xirng :

Trong ché d¢ diéu khién khéng doi xitng ta cho bg bién doi lam viéc
nhu sau :

+ Muén déng co quay thudn :Cho S1 , S4 déng mo ludn phién 1 cdch
chu ky ; con S3 luén dan dong tdi ; S2 cho nghi lam viéc . Khi d6 ta c6 mach

twong twong nhu sau :

(] ® [] [ ®
}Z S1 /N D . S, /N D
= g R E
U c o [ nn E @ » [
‘, 7% DAN g 32 Ap
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1.Nguyén ly lam viéc cia mach trén nhu sau:
-O thoi diém t0=0 phat xung diéu khién SI do Id=Imin<0 DI van dan
ud=Us Id ting dan dén thoi diémt= t1 Id=0 SI bat dau dan Id tiép tuc ting
dan dat dén Id=Imax tai thoi diém t=t2
t=t2=¢ T phat xung diéu khién S4 ,khod van SI do Id>0 tdi dién cam dong
id tiép tuc chay theo chiéu cii qua S3,D4 ud=Us ;S4 chwa din dong dong
id>0 giam dan lam xudt hién sudt dién dong tw cam trén cuon day L dén
t=t3 id=0 Us4>0 van S4 dan id chay theo chiéu ngwoc lai va tang dan dén
thoi diém t=t4 I=Imin khod van S4, phdt xung diéu khién SI dong id tiép tuc
chdy theo chiéu cii qua DI trd ndng leong vé nguon...
2.Céc biéu thire lién quan
Twong tu trén ta tinh duoc

a>Dong I6n nhdt va nhd nhdt qua tdi :

U, 1-B," E
=1, =2 ——

R'1-A R
= Imin :ﬁ'AiBl_Al _E

R 1-A R

Al — a—aT ’ Bl — easT

b>Gia tri dong trung binh qua tdi:

L%%+RQ+E:Ud

10
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T g T T T
zidei+1jRiddt+1jEdt=1juddt
T T Tyl

=0+RI, +E=¢U

U, -E
R

=1, =
Cc>Gid tri trung binh cua dién ap trén tai:
1 T
U, =?£Uédt=aué

d>Do¢ ddap mach cua dong dién qua tdi:

Imax B Imin _& (1_ Blil)(l_ AlBl) ~ (1_5)8TU()

Al =
‘ 2 R 1-A 2L

( coi R=0)

6

T=const ta 6 dAl, _(1-£)TU, &TU

de 2L 2L
Cho dAI'=0—>gmaX:O,5
de
TU.
Suy ra Algmax=—=
y dmax sL

e>Dong trung binh qua van

L Us -(1_ Blil)-(l_ AlBl)
R T-A)

I, :%T!iT (t)dt =T£Iil(t)dt =%[(ué “E)e+

=1; =d,
f>Dong trung binh qua diod

U L (-B).(@-AB) E,. . &U,-E = -
I, = 5 RT -A R(1 8)~—R (A-&)=1,0-¢)

11
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*Dé diéu khién ché do hoat dong cho dong co ta co thé dieu khién & lam thay

d6i Imax, Imin va dong trung binh qua tdi Id:
-néu Imax>0 Imin<0 va Id>0 thi dong co lam viéc & g6c phan tw thir I

-néu diéu chinh ¢ sao cho Imax<0 va 1d<0 va do do dong co lam viéc o goc

phan tw thit I khod SI va van D1 khi d6 sé khéong dan dong(vé hinh)

@ Cac biéu thitc tinh todn khi dong co hoat dong o ché dé ham tdi sinh:
Luc do mach hoat dong nhuw mot hacheur song song

0<t<Te S4 mé D khéa tranh ngan mach nguén ud=0, is=id,i=0
Te<t<T S4 khoa D mo ud=Us is=0,i=id

Gid tri trung binh dién ap 1 chiéu
1 T
Ud:—IUSdt:(l—g)Us
T &l
Gi& tri trung binh dong dién trd vé nguén I
1 T
|—? i i,dt =(1-¢)Id
Gia tri trung binh dong chay qua van
1 el
Is= [i,dt =eld
T 0
Phuwong trinh mach tai khi thuc hién ham tai sinh:
_ di
E—Ri, —L—=u,

dt

I4 A A _U
tich phan 2 vé ta duoc 1, = d

(vé hinh)

12



D0 an dién tir cOng suat

Phan Mai Duc —-TDH2 K46

+ Khi muén ddo chiéu quay ,cho dong co quay theo chiéu ngwoc lai

.Ta cho SI nghi lam viéc hoan toan ;dong thoi cho S2 va S3 déng mé ludn

phién nhau ;con S4 cho dan hoan toan Khi do ta co so do luc lam viéc nhw

/N D

sau :
@ ® [ ] [ J
o S1 /AN D /XZ S,
’ 1 R E
¢ : (O
g >
u
| : S4 D ZK d Z 83
[ J L 4 L 4 L 4

N\ D

Trong truong hop nay ,gia tri trung binh dién dp dat lén tai la

Ud=-eUS <0 ? Déng co quay theo chiéu nguwoc lai Nguyén 1y hoat

déng va cdc biéu thirc lién quan twong tw nhu trieong hop trén

13
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I N

idk2

[
Is
i [ [
Ip1 \
ip2
n T 1 1

Biéu d6 dang séng dong, ap

14
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So véi phwong phdp diéu khién doi xirng thi phwong phdp diéu khién khéng

doi xung co nhitng wu diém sau:
+ Dién ap ra tai chi co 1 dau o chiéu xac dinh.

+ Cho phép giam dé ddp mach dong dién 2 lan so véi phirong
phap diéu khién doi xirng.

+ Mt khéc né ciing cho phép lam viéc & cdac ché dg sau:
-eUs> E — Dong co nhdn nang luong .
- &Us< E — Dong co phdt nang lwong.

-eUs < 0 — Péng co bi ddo chiéu quay.
Vay v6i nhiing uu dié{n trén ta chon phuong an diéu bién (PWM) voi
phuong phap diéu khién khong d61 xing.

Voi mach luc nay ta co thé dung mot so kiéu van diéu khién hoan toan khdc
nhau sau day ta xem xét mot so loai van thuong dung.

11.2 Gidi thiéu mot sb loai van diéu khién dung trong mach bim xung

II. TRANSISTOR CONG SUAT:

II. 1 CAutao:

Transistor 12 linh kién ban din gém 3 16p: PNP hay NPN.

C
B P
—e— |
P C
{ B
E
(a) (b)

Hinn 1. 4 1ransistor PNP:
a). Cdu tao

b). Ky hi¢u

T
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Vé mit vat 1y, transistor gdm 3 phan: phan phét, phan nén va phan thu.
Vung nén (B) rdt mdng.
Transistor cong suit ¢ ciu tric va ky hiéu nhu sau:

Ic
C
B o C
IB TUC
<
UB¥E E e o/
I o}

(a) (b)

Hinh 1. 6 Transistor cong sudt
a). Cdu tric b). Ky hiéu

II. 2 Nguyén ly hoat dong:

E C
. N pu P [ —>
Emite | —» K > —> N | Colect
—p

e I
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Hinh 1.7 So dé phdn cuc transistor.

bién thé Ugg phin cyc thuadn mdi ndi B - E (PN) 13 nguyén nhan 1am cho
viung phdt (E) phéng dién tif vao ving P (cuc B). Hiu hét cdc dién ti (electron)
sau khi qua viing B rdi qua ti€p mdi ndi thit hai phia bén phai huéng t6i ving N
(cuc thu), khodng 1% electron dudc giit lai § viing B. C4c 16 trong viing nén di
chuyén vao viing phat.

M6i ndi B - E & ché dd phan cyc thudn nhu mot diode, c6 dién khing
nhd va dién 4p rdi trén n6é nhd thi méi ndi B - C dudc phan cuc ngude bdi dién
4p Ucc. Ban chdt m&i ndi B - C ndy gidng nhu mdt diode phin cyc ngudc va
dién khang mdinoi B - C rat 16n.

Dong di€én do dugc trong vung phét goi la dong phat Ig. Dong dién do
dugc trong mach cuc C (s6 lugng dién tich qua dudng bién CC trong mot don vi
thdi gian 1a dong cuc thu I¢).

Dong I gém hai thanh phan:

- Thanh phan thit nhat (thinh phan chinh) Ia ti 1& clia hat electron & cuc
phét t6i cuc thu. Ti 1é nay phu thudc duy nhat vao ciu tric cla transistor va la
hiing s& dudc tinh trudc doi véi tirng transistor riéng biét. Hing s6 da dudc dinh
nghia 12 o. Vay thanh phin chinh ctia dong I¢ 12 alg. Thong thudng o = 0,9 —
0,999.

- Thanh phan thit hai 12 dong qua mdi ndi B - C § ché dd phan cuc ngudc
lai khi Iz = 0. DOng nay goi 1a dong Icpo — né rat nhé.

- Vay dong qua cuc thu: Ic = alg + Icpo.

* Cdc thong sd ciia transistor cong sudt:

- Ic: Dong colectd ma transistor chiu dudc.

- Ucgsa: Pién dp Ucg khi transistor dan bao hoa.

- Ucro: Pién 4p Ucg khi mach badd @€ hé, I;=0 .

- Ucex: Pién dp Ucg khi badd bi khéa bgi dién ap am, Iy < 0.

- ton: Thi gian can thi€t d€ Ucg tir gid tri dién 4p ngudn U gidm xudng
Ucgsa = 0.

- t: Thoi gian cAn thi€t d€ ic tir gid tri I¢ gidm xudng 0.
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- ts: Thi gian cin thi€t d€ Ucg tir gid tri Ucgs, ting d€n gid tri dién dp
ngudn U.

- P: Cong suat tiéu tdn bén trong transistor. Cong suit tiéu tdn bén trong
transistor dudc tinh theo cong thitc: P = Ugg.Ig + Ucg.Ic.

- Khi transistor & trang thai mG: Iz =0, [c=0nén P =0.

- Khi transistor & trang thai déng: Ucg = Ucgsar.

Trong thyc t€ transistor cong suit thudng dudc cho lam viéc & ché do
khéa: Iy = 0, Ic = 0, transistor dugc coi nhu hd mach. Nhung véi dong dién goc
§ trang thdi c6 gid tri bdo hoa, thi transistor trd vé trang thdi déng hoan toan.
Transistor 12 mot linh kién phu thudc nén cin phdi hgp dong dién goc va dong
dién gép. O trang thdi bio hoa dé€ duy tri kha ning diéu khién va d€ tranh dién
tich & cuc gdc quéd 16n, dong dién gdc ban ddu phai cao dé€ chuyén sang trang
thdi ddn nhanh chéng. O ché& do khéa dong dién gdc phéi gidm cing qui luat
nhu dong dién gép d€ tranh hién tuong choc thing thi cap.

lc

A . 5 ‘
b le Va o
TUC \F
» Uce
(a) (b)

Hinh 1. 8 Trang thdi dan va trang thdi bi khéa
a). Trang thdi déng mach hay ngdn mach Iy I6n, I do tdi gidi han.
b). Trang thdi hé mach Iz = 0.

Céc ton hao chuyén mach cda transistor c6 thé 16n. Trong lic chuyén
mach, dién dp trén cac cuc va dong dién cida transistor cling 16n. Tich ctia dong
dién va dién 4p cung vdi thdi gian chuyén mach tao nén tdn hao ning luong
trong mdt 1an chuyén mach. Céng sudt ton hao chinh xdc do chuyén mach 1a
ham s6 clia cdc thong s6 clia mach phu tii va dang bi€n thién clia dong dién
gdc.

* Ddc tinh tinh ctia transistor: Ucg = (I¢).

DPé€ cho khi transistor d6ng, dién 4p sut bén trong c6 gid tri nhd,
ngudi ta phai cho né lam viéc & ch€ @6 bao hoa, tic 12 Iy phai di 16n @€ I¢ cho
dién 4p sut Ucg nhé nhat. O ché dd bao hoa, di€n ap sut trong transistor cong
sudt bing 0,5 d€n 1V trong khi d6 tiristor 1a khodng 1,5V.

Uce
A
Ving
tuyén

tinh . . .
Vung gan bao

Hinh 1. 9 PBdc tinh tinh cua transistor: U~ = f( |~).
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IL 3 Ung dung ciia transistor cong suat:

Transistor cong suat dung d€ déng cit dong dién mot chiéu c6 cudng do
16n. Tuy nhién trong thyc t€ transistor cong sudt thudng cho lam viéc & ch€ do
khoéa.

Iz =0, Ic = 0: transistor coi nhu hd mach.

IL. 4 Transistor Mos cong suit:

Transistor trudng FET (Field — Effect Transistor) dugc ché tao theo cong
nghé Mos (Metal — Oxid — Semiconductor), thudng st dung nhu nhitng chuyén
mach dién t¥ c6 cong suit 16n. Khic véi transistor ludng cuc dugc diéu khi€n
bing dong dién, transistor Mos dugc diéu khi€n bing dién dp. Transistor Mos
gdm cdc cuc chinh: cuc méang (drain), ngudn (source) va clra (gate). Dong dién
mang - ngudn dugc diéu khién bing dién dp cita — ngudn.

A
Pién .y »
ong |t =75V —
Dong hiing .
dién |4 =6V , |—
mang - Cua |—'
=3V _

Pién ap mang — nguon

(a) (b)

Hinh 1. 10 Transistor Mos cong sudt:
a). Ho ddc tinh ra.
b). Ky hiéu thong thuong kénh N.

Transistor Mos la loai dung cu chuyén mach nhanh. V61 di€én dp 100V
t6n hao din & chiing 16n hon & transistor ludng cuc va tiristor, nhung ton hao
chuyén mach nhé hon nhiéu. Hé s& nhiét dién trd clia transistor Mos 13 dudng.
Dong dién va dién ap cho phép cia transistor Mos nhd hon ctia transistor ludng
cuc va tiristor.
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ITII. TIRISTOR:

III. 1 CAu tao:

Tiristor 12 linh kién gédm 4 I16p b4an din PNPN lién ti€p tao nén andt,
katdt va cuc diéu khién.

A
A
P J,
N J,
G 1
Js G
P, K
K |
(a) (b)

Hinh 1. 11
a). Cdu tao ciia tiristor.
b). Ky hiéu cua tiristor.
Trong d6:
- A: anét.
- K: katot.
- G: cuc diéu khién.
- J1, Jo, J3: cdc mat ghép.

Tiristor gdm 1 dia Silic tir don thé loai N, trén 16p dém loai ban dan P c6
cuc diéu khién bing diy nhom, cic 16p chuyén ti€p dudc tao nén biing k¥ thuat
bay hoi clia Gali. Lép ti€p xtic gifta anot va katdt 1a bing dia molipden hay
tungsen c6 hé s6 néng chdy gan biing vdi Gali. Ciu tao dang dia kim loai dé dé
dang tan nhiét.

II1. 2 Nguyén Iy hoat dong:

Dit tiristor dugi dién 4p mdt chiéu, andt ndi vao cuc duong, katdt ndi
vao cuc Am cla ngudn dién 4ap, J,, J; phan cuc thuin, J, phan cuc nguge. Gan
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nhu toan bod dién 4p ngudn dit trén mit ghép J,. Pién trudng nodi tai E; clia J,
c6 chiéu tir N; huéng vé P,. Pién trudng ngoai tic dong cling chiéu véi E; viing
chuyén ti€p ciing 12 viing cich dién cang md rong ra khong c6 dong dién chay
qua tiristor médc du né bi dit dudi di€n 4p.

21
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"

v
c

0 L.Jch

Hinh 1. 12 Ddc tinh volt-ampe cia tiristor.

* M¢ tiristor:

Cho mot xung dién 4p duong U, tdc dong vao cuc G ( duong so véi K),
céc dién tit tir N, sang P,. P&n diy, mot so it dién tif chdy vao cuc G va hinh
thanh dong diéu khién I, chay theo mach G - J; - K - G con phan 16n dién t&
chiu stic hiit ciia dién trudng tdng hgp clia mit ghép J, lao vao ving chuyén
ti€p ndy, ting tdc, dong ning 16n bé gdy cac lién k€t nguyén t Silic, tao nén
dién tt tv do mdi. SO dién t¢ mdi dudc gidi phéng tham gia bidn phd cic
nguyén tf Silic trong viing k& ti€p. K&t qua clia phdn ¢ng day chuyén 1am xuit
hién nhiéu dién t¥ chay vao N, qua P, va dé€n cuc duong clia ngudn dién ngoii,
gy nén hién tuong din dién 2o at, J, trd thanh mit ghép din dién, bit diu tir
mdt di€m & xung quanh cuc G rdi phat trién ra toan bd mit ghép.

DPién tré thuin cua tiristor khoang 100KQ khi con G trang thai khéa, trd
thanh 0,01Q2 khi tiristor mG cho dong chay qua.

Tiristor khéa + Uxk > 1V hodc I, > I thi tiristor s€ md. Trong d6 I, la
dong diéu khi€n dugc tra § s6 tay tra ciu tiristor.

ton: ThSi gian mé 1a thdi gian cin thiét d€ thi€t 1ap dong dién chay trong
tiristor, tinh tir thdi di€ém phéng dong I, vao cyc diéu khién. Thdi gian md
tiristor kéo dai khodng 10us.

* Khoa tiristor: C6 2 cach:

- Lam gidm dong dién lam viéc I xuéng dudi gia tri dong duy tri
Iy ( Holding Current ).

- bdt mdt di€n ap ngudc 1€n tiristor. Khi didt di€n ap ngudc 1€n
tiristor: Uakx < 0, J; va J3 bi phdn cuc ngudgc, J, phan cuc thuén, dién t& dao
chiéu hanh trinh tao nén dong dién ngugc chdy tir katdt vé andt, vé cuc Am cda
nguodn dién ngoai.

Tiristor mG + Upk < 0 — tiristor khéa.

Thoi gian khéa tyy: Thdi gian tir khi bit ddu xuat hién dong dién nguoc
( tp ) d€n dong dién ngugc bing 0 ( t,), tor kéo dai khodng vai chuc ps.

* Xét su bién thién cia dong dién i( t ) trong qud trinh tiristor khéa:
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4|

\to__ tt

Hinh 1. 13 Sw bién thién ciia dong dién i( t ) trong qud trinh tiristor khéa.

T ty d€n t; dong dién ngugc 16n, sau d6 J,, J; tré nén cdch dién. Do hién
twgng khué&ch tdn mot it dién ti gitta hai mat J, va J; it din di d€n hét. J, khoi
phuc tinh chit ciia mit ghép diéu khién.

I11. 3 Ung dung:

Tiristor dudc st dung trong cic bd ngudn dic biét: trong mach chinh luu,
bo bim va trong bod bi€n tan truc ti€p hodc cdc bd bién tan cé khau trung gian
mot chiéu.

- Ung dung tiristor trong mach diéu khién t6c do dong co.
- Chuyén mach tinh.

- Khong ché pha.

- Nap dcqui.

- Khdng ché nhiét do.

11.2.4 GTO - gate turn off -thyristor

Mot tirister thong thuong khi da dugc kich mo cho dong dién chay qua van
tiép tuc & trang thai mo chirng nao dong dién chay qua né hiy con 16n hon
hay bang dong dién duy tri .

Khoa tirister dé khoa thi dong diéu khién c6 tri sé gan ngang dong qua GTO

tuy nhién thoi gian ton tai dong nay rat nhé nhung nhin chung viéc khoa
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GTO lam mach phuec tap vi vay khong tién sir dung.

T(_;JE} i b1 T3Jj & D3
=25y | ©) 1
T_ZJJ y Tl% &

-1

Ta nhan théy dién ap cuc S cua T; va T3 la thay doi hoidc béng 0 hoac bé“mg
Un gay kho khin cho viéc diéu khién ching (do diéu khién van 14 diéu khién

bang dién ap Ugs ) nén ta thay cac van T, va T3 bang cac van loai p

W oae ok 4

4=+ v1 M1

—220V

D2
L T4
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Chwong lll: Sor dd nguyén ly

So d6 khbi
T —> >
gao f=const .aAO R
/D)' ao ‘ s dién So Chon > » Mach
dong ap rang > sanh > van |—— KDX ] van
L cua s R
+
Tudk
phan Upn
Ug ™ hsi  [*
(diéu khién
toc do)

chon chiéu quay,
ché d6 ham

Chu y ddi vai cac dong co hoat dong dao chiéu lién tuc theo chu ki thi cac
ché do hoat dong & cac goc ¥ ciing s& thay doi lién tuc quay thuan = ham
thudn = quay nguoc = hidm ngugc > quay thuan = ... va khi d6 can tinh
toan mach tu dong diéu khién theo mot nguyén tic tdi uu nao d6 vé ning
luong hodc thoi gian(duoc giai quyét bang bai toan diéu khién toi wu)

O day ta chi nghién ctru diéu khién dong co mé may, thay do6i tbc do, ham
va dao chiéu quay bang thao tac. M& mady, thay doi téc d6 dugc diéu khién
bang Us Mach sau day co6 thé diéu khién chiéu quay va him dong co theo

nguyén tic: khi ¢é tin hidu diéu khién quay thudn thi mach logic cho phép
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xung PWM dwoc dwa vao Vi va V, nguoc pha nhau, tin hiéu diéu khién V5 c6
gid tri 0, diéu khién Vy c6 gid tri 1 dé Vs luén mé Vi luén dong, va nguoc lai
khi diéu khién quay ngiroc xung PWM vao Vs Va V, tin hiéu vao V1 14 0, vao
Vo la 1.Khi ¢6 1énh hiam, tin hiéu diéu khién Vi va Vs cting nhuw tin hiéu chon
chiéu bi chdn lai(chung duoc kich hoat tro lai khi nut “khoi dong lai ” dwoc
bam hodc khi toan bo hé théng mo' tro lai), néu dong co dang quay thudn
van V, co xung PWM V1,V3 luén mo Vy luon dong, twong tu khi van quay
nguoc - phit hop véi phwong phdp diéu khién khéong doi xitng ma ta da xét ¢
trén
PYWM ot — . .

{12

v

D B0
— @ V4

= le o ]
jmm m e

Guay Myuoc CGuay Thuan  Khoi dong lai Ham

LB =75

Khuyéch dai xung
Mach khuyéch dai xung nhan dau vao 1 xung tir mach diéu khién c6 bién do
nho dau ra 13 xung c6 cung dang nhung bién do 16n hon dé diéu khién céc

van MOSFET tuy nhién né khong chi lam nhiém vu khuéch dai ma con phai
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cach li gilra mach diéu khién va mach luc. Bién ap xung co thé thuc hién ca
hai nhiém vu d6 dbi voi cac xung c6 do rong nho.O day xung PWM c6 4o
rong thay d6i va khuyéch dai xung con phai khuyéch dai tin hiéu lién tyc dé
diéu khién van ludn déng hodc ludn md, nén ta dung tranzito BT dé khuyéch
dai xung , phan tir Opto-Isolator dé cach li

Mach cu thé nhu sau

DPo6i véi MOSFETP (T ,T3)

[ .2

4
4
B T1
M mMosEETP
op1 R1.5

— *_'t : /I7> 02

[ NPN
? R1.1
—

MOSFETN (van T, , T,)

&

R1.3

g —

R2.3

opP2 R2.2
02
|. V2 K I @ PNP
#—0
m R2.4
Ho o

R2.1 MOSFETN

R2.5

l
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Sau day la toan bg so dd mach thiét ké va su hoat dong cua so dd

Chwong IV: Tinh toan mach lwc

Céc thong s6 can tinh toan dé chon van ban dan 1a dong trung binh 16n nhat
qua van, di¢n &p Ups max cia MOSFET , di¢n dp nguoc cuc dai trén Diode
(D& thay mdi van MOSFET déu c6 mot diode ndi nguoc chiéu nén nod
khong phai chiu dién ap nguoc ) Cac gia tri dong ap 16n nhat s& dat duoc khi

mach hoat dong & cac ché do khic nghiét nhét déi véi tirng van.

Tai & day 1a dong co mot chiéu kich tir doc 1ap. Ta thay khi tai co ctia dong
co 13 khong d6i thi dong dién phin tng ciing 13 khong doi (M= Mg
=Kn®.I; ). 2 tai co ctia dong co 13 dinh murc thi I¢= I, =lgm ¢ bat ki mot toc
d6 hay mot dién ap Uy nao

=>ltgv = Yv.ld =Vv.ldm trong d6 y, 1a thoi gian khodng dan

cua van trén mot chu ki (y, =ty/T)
Theo phan tich sy hoat dong cta so dd & chuong trudc ta thiy khi dong co
hoat dong ¢ toc d6 cao nhat — toc d6 dinh muc, thi & ché do quay thuan T,
va T, luon dan  y71= Y14 =Ymax =1
=> |t T max =ltB Tamax =lam

Dién ap Ups trén van T, , T3 va dién ap nguoc trén D, , D3 béng Un - 2AUps

( v&i AUps 1a dién ap roi trén MOSFET khi dan )

=> UpsT2max = Ubstamax = UnD2max = Un D3 max =Un - 2AUps = Uy
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Tuong tu khi dong co quay nguoc véi toe d6 dinh muc thi T, va T3 luén dan
ta co ItB T2 max = ltB T3 max =lam
Ubs T2 max = Ups Tamax = Un D1 max = UnDamax = Un
Pong co hoat dong & ché d6 ham thuén Dy ludn din, T, va D, thay nhau dan
=> It pa max = I8 D1 max =l am (Vi cO thé diéu chinh D; din phan
16n thoi gian so voi Ty )

Tuong tu xét khi dong co bi ham nguoc ta ¢ I1g p2 max = 118 D3 max =l dm
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