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Chuong 8
MACH TU LUC KHONG TAI

8.1. DAI CUONG.

Tu trudng trong may dién 1a dé sinh ra sdd va momen dién tu. Trong hau hét
mdy dién hién nay, ti trudng lic khong tai déu do dong dién mot chiéu chay qua
day quan kich thich dit trén cyc tu sinh ra.

Muc dich cila viéc nghién ciu mach ti lic khong tai cla mdy dién mot chiéu
hay cac mdy dién khdc nhu mdy dién khong dong bd, may dién dong bo ... 1a x4c
dinh std can thiét d€ tao ra tii thong & khe hé du d€ sinh ra trong day quin phan
ting mot sdd va momen dién tui theo yéu cau thiét ké. Trong chucng ndy sé trinh
bay céch tinh toan cu thé mach tti mdy dién mot chiéu. Phuong phap ndy c6 tinh
téng quat nén ciing ¢ thé tng dung dé tinh toan mach tii cla cac loai may dién
quay khac.

11.1.1. TU trudng chinh va tU trudng tdn.

Trong may dién, cac cuc tu co
cuc tinh khac nhau dudc bd tri xen
ké nhau. Tu thong di ti cuc bic N
qua khe hé va vao phan ung roi trd

vé hai cuc nam N nim ké bén. Tu
hinh 8.1 ta thdy, dai bd phan t
thong dudi mdi cuc tii di qua khe hé
vao phan ung, cé mot phan rat nhéd

Hinh 8.1 Xdc dinh tU trudng mdy dién mot chiéu



tui thong khong qua phén ting ma tryc tiép qua cac cuc ti bén canh, gong tui, nip
may ... Phan ti thong di vao phan tng goi 1a tf thong chinh hay ti thong khe hé
®,. Tt thong niy cam ting sdd trong day quin khi phan ting quay va tac dung vdi
dong dién trong day quin dé sinh ra momen. Day 1a phin cht yéu cla tu thong cuc
tu D

Phan tui thong khong di qua phan ting goi 1a ti thong tan @.. N6 khong cam
ling sdd va sinh ra mémen trong phan tng song né van ton tai lam cho do bao hoa
tui cua cyc i va gong tu ting 1én.

Vay ti thong cua cuic tii bang:

()
CDC :CDO +q)G:(D0(1+¢TG)=GCD0 (81)
0

4 @ e ? N\ ? \ r N,
trong do o = 1+¢T"hé sO tan tu cua cuc tu chinh. Thudong ¢ = 1,15 + 1,28.
0

11.1.2. Std can thiét d€ sinh ra tU théng.

Can phai ¢4 std F, d€ sinh ra ti thong chinh ®,. Std ndy do sé ampe vong trén
doi cyc tu cila mady dién sinh ra. Theo dinh luat toan dong dién, ta co:

fHdI =" Wi
L

Ap dung dinh luat ndy vao mét déi cuc tii cila mdy (hinh 8.1), ta cd:

Fo = ZWi = Z H.I
— 2H8 + 2H,.h, + H,l, + 2H, I, + H,l,.
=Fs + F, + F, + F.+ F, (8.2)
trong do, cac chii nhé §, r, u, ¢, g chi khe hé, ring, phan ting, cuc ti va gong tu; h -
chi chiéu cao va 1 - chi chiéu dai.
Cuodng d6 tu triong dudgc tinh theo cong thiic:
B

H== (8.3)
0

trong do:

B :% ti cam trén cac doan
mach tii. Con @, S va p lan luge 1a
ti thong, tiét dién va hé sé tui tham
cua cac doan mach tii. Trong khong

khi n = 4TC.1O>7H/m, con trong loi Hinh 8.2 Xdc dinh std trong mdy dién mot chiéu
thép thi p khong phai 1a hing s, vi
vy tim tryc tiép H theo dudng cong tii hoa cta vat liu B = f(H).



8.2. TINH STP KHE HG Fj
Std § khe hé bang:
F, =2 ByK,d (8.4)
Ho

trong do:

1, = 4m.107H/m hé sé tui tham ctia khong khi;

Bs ti cam khe hS khong khi ting véi ti thong chinh @, nao do : (theo
bang).

D

85 = (85)
ostls

vGi: o 1a hé s6 tinh todn cta cunh cuc tif; o = b/t = 0,62-0,72.
T la budc cuc tu.
I5 1a chiéu dai tinh todn cta phan ting.
Iy =0,5(1, - 1) (8.6)
e |, - chiéu dai cyc tui theo tryc.
e |- chiéu dai 16i sit phan ting khong tinh ranh thong gié.
I=1,-n,b, (8.7)
Con 1, chiéu dai thuc 16i sat; n,,
ks hé s6 khe hé lién quan dén ring ranh, cd thé tinh theo cong thiic sau:
. t, +103 (8.8)
b, +103

vdi t; va b,, 1a budc ring va bé rong cia dinh ring.

b, s0 ranh va bé rong ranh thong gio

8.3. TINH STD RANG F,
e Tinh chinh xac:
e Tinh gin dung:
Tti cam tinh todn cta ring B, § do cao x clia ring c6 thé tinh nhu sau:

B, = 2- Bl (g9
er brxllkc

trong do: )_,\

@, = B;lst, tu thong di qua mot budc ring t,. 1

Is , 1, - chiéu dai tinh toan va chiéu dai thyc by [ Oz
cua 10i sat. 5 \Po bz

b,, - chiéu rong cla ring 6 do cao x. ><

k. - hé s6 ép chit. 3

t, - budc riang cia phan ung.

Trong thuc té tinh toan std ring, chi can Hinh 8.3 Xdc dinh std rdng



, 2 n A o q A n .~ . ;. ;s
tinh H § ba diém trén chiéu cao cua ring 6 tiét dién trén, gilia va dudi cta nd la
Hrl) Hr.tb’ Hr2'

Tri s6 tinh toan cta cudng do ti trudng trung binh:

H, =é<Hrl +4H, , +H,) (8.10)

Std ring déi véi mot doi cuc tii bing:

F.=2Hh, (8.11)
Thudng dé€ don gian hon, ta chi x4c dinh tii cdm B va cudng do tu trudng H &
tiét dién cach chan ring 1a h/3 1am tri sé trung binh dé tinh toan, ta cé:

F,=2H ,h, (8.12)

8.4. TINH STP G LUNG PHAN UNG

Tt cam & lung phan ting:
Sy ® (8.13)
S, 2hlk,

0=

trong do:
®, = d,/2 tii thong phan ng.
S, = h, 1k, tiét dién lung phan tng.
h, chiéu cao phan ting.
Tu B ta tim dugc H theo dudng cong tu hoa B = f(H).
Std trén lung phan tng:

F,=H,], (8.14)

8.5. TINH STP TREN CUC TU VA GONG TU
Tt thong dudi cuc tu:

(Dc = (DOGt

(8.15)
Tt thong trong gbng tui:

®, = %CDC Z%CDOGt (8.16)
Tu cam cuc ti va gong tu:

By = 2C va By = ¢ (8.17)
S, 25,

trong do: S, S, la tiét dién cuc ti va gong tu.

Tu dudng cong tif hda cta vat liéu ché tao cuc tii va gong tu, ta tim dugdc cudng
do tu truong cuc tu H, va gong tu H,, .



Std trén cuc tu va gong tu:

F.=2Hh, va F,=HJ], (8.18)
Trong dd: h, chiéu cao cyc tui ; I, chiéu dai trung binh cla gong tu.

8.6. PUONG CONG TU HOA

Mudn c6 tii thong @, can ¢6 std kich tii F,. Quan hé @, = f(F,) 1a quan hé cla
dudng cong tii hda clla mdy dién (hinh 8.4).

Do sdd luc khong tai E, ti 1& thuan véi tii thong @, va dong dién kich tu I, tf 1&
thuan véi std F, , nén dang cua dudng cong ti hda @, = f(F,) cling chinh la dang

cua dic tinh khong tai.

Khi i thong tang 1én 16i sit bao hoa, nén dudng cong tii hda nghiéng vé bén

phai. Kéo dai phan dudng thing
cla dudng cong tui hda ta dugc
quan hé @, = {(F;). Khi ®,= @,
dinh muc thi std khe hé bing
doan ab con doan bc las.t.d
roi trén cdc phan sit cia mach
tu.
Lap tf sé:
F, ac

e 19
k, - h¢ s6 bao hoa clia mach tu,
thuong bang tii 1,1+1,35.

v

Fy

Hinh 8.4 budng tU hda cla mdy dién mot chiéu
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