Chuong 6. Cac bai toan thuin trong tham do tir

Tén Tich Ai
Dia tir va tham do tir. NXB Pai hoc qudc gia Ha Noi 2006.

Tw khoa: Dia tir va tham do tur, Truong tir, Hi¢u Ung trudng tur, Palet Micop, Ban

mong nam ngang.

Tai liéu trong Thu vién dién tw DH Khoa hoc Ty nhién co thé duwoc sir dung cho muc
dich hoc tdp va nghién citu cd nhan. Nghiém cam moi hinh thirc sao chép, in dn phuc

vu cdac muc dich khac néu khong dwoc sy chap thudn cua nha xudt ban va tac gia.
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Chuong 6
Cac bai toan thuan trong tham do tir

Nhu da trinh bay trong chuong V, trong chuong nay ta dung cac cong thirc da dugce tim
ra tr trudc trong hé CGS, dé chuyén sang hé SI, trong cic cong thiic trong hé CGS gia tri J
phai dugc chuyén tir hé CGS vé hé SI (A/m), cac két qua thu dugc trong cac cong thirc trén
duoc dem nhan cho 10

Giai bai toan thuan trong tham do tir trong truong hop tong quat duge thyc hién nho cac
cong thirc da néu trong cac chuong trude day (1.40) va (1.41). Tuy nhién trong thuc té tat ca
cac tinh toan déu trén gia thuyét cho rang vat thé bi tir hoa dong nhat va do d6 déu dwa trén
cong thirc (1.45).

Viét lai cong thure cudi cung & dang sau:

U=s——|J, = +J, 4], %=

1 I oV 5V oV
dn| “ox 7 8y 0z

Sau khi vi phan biéu thtc trén 1an luot theo x, y, z ta c6 thé d& dang thu duoc cac cong
thirc tong quat vé cac thanh phan cta cuong dg trudong tur:
ou

X, =-— -
MO@X

2 2 2
s JX62V+J 6V+J28V
’x Y oxdy oxoz

2 2 2
_ K JxaV+J 8V+J28V
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6.1)

Trong trudng hop bai toan hai chiéu khi :



o’V oV aV
oxdy oOyoz oy>

va V_=-V

thi‘céc‘biéu thirc (6.1) duoc don gian di rat nhidu. Trong truong hop nay, Z, va H, (thanh
phan nam ngang) dugc biéu dién truc ti€p qua gradient trong luc Vi, va V,, dudi dang:

7z 2

H,=Pe v v

Mo
Z =—\-J1V_+J V_J. 6.2
a 41'[ ( X ' Xz y ZZ) ( )
Truong tir khac véi truong trong luc vi chung phu thude vao vi do tir. That vay khi tir hoa
cam Ung, hudng cua vécto J phu thude vao hudng cia TO (d6i voi vat thé dang thudc, hudng
clia J trang v6i hudng cua TO ), hudng d6 gan cuc tir (Ho= 0, Z =Z0) gan nhu thing ding, gan
xich dao gin nhu nim ngang.

Néu dat J, = Jy =0 thi tr cac biéu thirc (6.1) ta thu duoc su lién hé gitra cac di thuong tur
va trong luc dbi voi cac vat thé ba chidu trong mién vi do cao (b6 chi s6 z & cac biéu thuc cua

)

Mo

X, =Eogv
411

v, =ty
47

z, =Fogv (6.3)
4TC

Néu cho J,=0 ta c6 cac biéu thic cho ving vi d6 thap:

X, :Z—;(JXVXX +I1,V,)

Y, :Z—;(JXVXY +I,V,) (6.4

Trong trudng hop bai toan hai chiéu & ving vi do cao ta co:

Ha =M_OJVXZ
4r

z =Py (6.5)
4n

Trong vung vi d thap bai toan hai chidu mat y nghia khi duong phuong cta vat thé kéo
dai theo hudng kinh tuyén tir, vi trong trudng hop d6 hiéu tng di thudng chi xuat hién nho



cac khéi tir 40 nam trong cac ddu mut cia cac vat thé gay di thuong, con khi vat thé c6 dudng
phuong khéc thi:

Ha = _ﬁ‘]xvzz
4n
z, =ty v (6.6)
4r

Ta hiy khao sat mot sb thi du vé giai bai toan thuan trong phuwong phap tham do tir doi
vo1 mot sO vat theé co ban. Céc vat thé co ban la cac vat thé c6 dang hinh hoc sao cho cac hi¢u
ung di thuong cua ching dugc biéu dién qua cac ham co ban.

Viéc tim kiém cac cong thirc cho cac vat thé do dugc thuc hién qua cac phuong phap
khac nhau (st dung thé tir trong d6 co ca thé tir a0, cac khéi tir a0 va cac mdi lién hé giira thé
tir va thé trong luc.)

6.1 Di thwong ciia cac vat thé don gidn, dang thwéc trén mit phang
6.1.1 Hinh ciu

Tur (1.22) ta dé dang thu duoc cudng do truong B( ) do qué cau bi tir hoa dong nhat

B=p, grad( M'i J - ﬁ(M 3(5'3?)? - %j (6.7)

4mr 4 r T

Trong d6 1 la vecto noi diém tinh toan v&i tdm hinh cau, n la vécto don vi c6 hudng cia
vécto J, con M 1a mo dun cua mo men tur.

Cac thanh phﬁn cua B(Ta) theo cac truc toa do la cac dao ham can tim cua thé tir :
ou

X=—py—

1)

geee



X
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Hinh 6.1

Vi tri cta vecto R(TO , Ta , J )

Trong hé thong toa dé dia Iy R twong ung voi truong dia tu binh thuong TO (i=1) 0
=Dy), trong hé théng toa @0 dia tir: — Ta trong hé théng toa do dia phuwong -T) hoac do tir hoa
cam vmg J (8 la phwong vi tir ciia tuyén, i la do léch ciia vecto R trong mdt phing di qua
tuyén)

Pé tim céac biéu thirc d6 ta chon hé théng toa d0 va xac dinh hinh chiéu cua cac vecto
n, T trén cac truc toa do do. bBat goc toa dd tai hinh chiéu tdm hinh cau trén mat phang ngang,

hudng truc Ox 1én phia bic tir con truc Oz xudng dudi. Huéng ciia M trong trudng hop tong
quat dugc xac dinh bdi cac géc i va 6 (Hinh 6.1), con khi tir hod cdm tng, dugc xac dinh bang
goc Ip. Cac véc to n va 1 trong hé thong toa d6 d6 duoc xac dinh bang cac biéu thirc sau:

n = (cosicos S)E + (cosisin S)T + (sin)m
f=—xk- yT +hm
Néu thyc hién cac phép tinh dai sé ddi véi biéu thirc (6.7) v6i r’= x*+y*+h? ta thu duoc
biéu thirc tong quat cho vecto E(Ta )du(yi dang tong cua ba thanh phén theo k, 1,m, tir d6 ta
dé dang thu duogc céc thanh phén Xa, Y., Z, clia B riéng bict :

X, = (Zuol\:[ 2)5[(2)(2—y2—h2)cosic058+
4mix° +y " +h" )2

+ 3xycosisin 0 — 3hx sini]




Y = HoM

3 [(Zy2 —y’ —hz)cosicoséS—i-
4Tc(x2 +y’ +h2)2
+ 3xycosisind — 3hysini]

z, = MM 1o —x? — y*)sini -

4Tt(x2 +y° + h2)E

—3hx cosicosd —3hy cosisin J]

(6.8)
Dbi voi tuyén di qua mat phiang chira M (8=0,y=0) ta ¢
H, = %[(2){2 —h’ )cosi —3hx sin i]
4TE(X2 +h? )5
Z, = % [(2h2 -x’ )sini —3hx cos i]
47'c(x2 +h? )5
(6.9)

Khi tir hoa thing dimg (i=90°) cac biéu thirc trén c6 dang don gian hon:

H, - - 3u.0th5

4Tt(x2 + h2)5

Z, = M2 - Xj) (6.10)
41t(x2 +h2)5

Trong trudng hop d6 truong tir c6 dang ddi xting dbi v6i hinh chiéu cua tim qua cau trén
mit dat.

Co thé d& dang thu dugc biéu thire (Ta) qua céc biéu thire (6.8) nhu 1a tong céc hinh chiéu
cua X, va Z, theo phuong truong binh thuong (hinh chiéu Y, 1én huéng d6 bang khong)

(AT), =X,co0sly +Z,sinly,
Khi tir hoa cam tng (i=Iy ,6=0):

HoM

(AT), = _[(2x> —y* —=h?)cos” I, +
47'5()(2 +y° +h2)E

+(2h2 -x? —yz)sin2 I, —3hxsin2l,]

(6.11)



Khi qua cau bi tir hoa thiang dung ta c6 thé dé dang xac dinh dugc hoanh do cua cac diém
dac trung trén cac duong cong Z, va H,.

Céc diém do 1a cac diém cuc tri, cac diém khong tuong tmg véi cac hoanh d0 Xmax Xmin,
xo. Khi qua clu bi tir hoa nghiéng, vi¢c xac dinh cac diém d6 kho khan hon vi dbi véi cac
duong cong Z, va H, ta khong biét dugc vi tri ctia hinh chiéu tAm qué cdu trén mit phang (gdc
toa do).

(Z(I'. )max
?‘ =

Hinh 6.2

Céc dudng cong (AT), trén hinh ciu doc theo phuong kinh tuyén

Khi tir hoa théng ding x, cta Z, va H, dugc xac dinh nhu sau:

(X0)z =v2h ; (xo)u=0.

Vi vy trong mit phang thang dimg cua tuyén cac duong gia tri khong Z, s& 1a cac duong
thang nghiéng véi truc Ox mot goc O (voi tgd =42 ).

Trong khong gian chiing tao nén hinh nén vai dinh & tim hinh ciu.

Céc gia tri cuc tri Z, c6 dugc khi
(Xmax)z =0 5 (Xmin) z =12h.

) M o, )
Khi d6 (Za) =Ko cOn (Za)min = khodng 2% cua (Z,)max-Ha dat dén gia tri cuc dai

™ 2rh?

khi (Xmax)i1 = (Xmin)u =0,5 h. (Ha)max khoang 43% cta (Za)max-




Hinh 6.3

Céc duong ding tri (AT), trén hinh cau vai I= 60° (truc thing dimg chay theo phuong kinh truyén tir)

Khi tir hod nghiéng cac dudng dang tri Z, va H, trong mit phang nim ngang s& d6i xing
v6i hinh chiéu ngang ctia J. D6i véi tuyén tring voi hinh chiéu ndy, cac gia tri (xo)z va (Xo)m,
thu dugc tur cac biéu thuc (6.9) tuong ung bang:

(XO)Z =%(3ctgii\/9ctg2i+8)
X :E3tgii Octg’i + 8 (6.12)
(x0)u =5

con 0; d6i voi dudng trong mit phang thang dimg tai d6 Z, bang khong trén phia cua tuyén
ma véc to J trong vao d6 va cyc tiéu clia Z nam trong d6 s& 1on hon 0, nam & phia khac.

Hai hinh (Hinh 6.2) va (Hinh 6.3) 1a d6 thi va cac duong ding tri cta (AT), trén hinh cau
bi tir hoa nghiéng.

6.1.2 Ellipsoid tron xoay det

Bai toan nay duoc sir dung nhiéu trong tham do tir. Khi hudng cta truong gy nén tir hoa
hudng doc theo mdt trong cac truc cua ellipsoid thi ellipsoid s€ bi tir hod theo hudng d6. Do
d6 trong truong hop vat bi tir hod thang dung dé tinh toan ta chi can tinh dén mot thira s6 khir
tir N, ma trong trudong hop hai ban truc a va b bang nhau c6 thé dugc tinh theo cong thirc:

doe
N =2rnabe| ——M
i C! (c+0)Y9(0)

va dugc biéu dién dudi dang:

2 3

N=4na’c, L—Larctgi (6.13)
qc¢ q Cy



trong d6 a; va c; 1a cic ban truc cua ellipsoid di qua diém tinh toan c6 cung tiéu diém voi
ellipsoid tao nén truong tir, q 1a nira khoang céach ti€u cu. Phuong trinh mat ellipsoid luc do s€
la:

e (6.14)
Vi truong tu cua ellipsoid tron xoay bi tur hoa thang dung d6i xung dbi voi truc Oz, nén co

thé duoc xem nhur trudng tir ctia mot tiét dién thang dimg di qua truc Ox, dong thoi xem y =0. Giai
phuong trinh (6.14) ma trong d6 gia tri:

q= \/af - C12 = \/a2 —¢? dd biét trudc, ta co thé xac dinh duogc a; va ¢, d6i voi mot diem bat

ky véi toa do x va z:

RISt
2 2
2 2 2
Xtz ot (6.15)

2 2

vOl

tzé\/xz +y° +2> +4q°2° .

Thé tir ctia ellipsoid tuong ing véi cong thic tong quat:

abc

W(J Lx+J,My+INz)

U(X, Yy, Z)
Khi L, = M; = 0 phuong trinh trén dugc viét lai dudi dang

U=

2
2¢ N =ML g 9 (6.16)
4majc, 4nlqc, q c,

trong d6 M 1a mo men tir cua ellipsoid, gia tri ciia nd bang %nach =VJ (V la thé tich cua
ellipsoid).

Néu dit vao cong thirc (6.16) gia tri ¢, tir (6.15) va vi phan biéu thire thu duge theo z va theo
x, sau do thay z bang h ta thu duoc:

3 2
Z, = M) h —i i—larctg d
47 tcl q°le, q c,

3Mp, h
H, = - 0% (6.17)
4ra;c,t
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Hinh 6.4

Truong tir trén ellipsoid tron xoay: 1.- Z, 2-- H,

Trong cac cong thirc (6.17) chi c6 q va M la cac thong s6 cua ellipsoid, vi vay néu dit q
bang don vi va biéu dién Z, va H, duéi dang don vi tuong dbi Z/M va H/M ta thu duoc cong
thirc diing véi bat ky ellipsoid tron xoay niao

x/h

Hinh 6.5

Céac duong cong Z,(1) va Hy(IT)

Trén ellipsoid tron xoay hai cuc:1-q =1 ; 2. g =2
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:_\M\ | '/
N\
T
i )
o=l @ L S 5\ s

Hinh 6.6

Céc duong ding tri Za trong mat phing thing ding trén ellipsoid tron xoay det trong d6 t ¢6 gia tri nhu trong biéu thirc (6.15)

2
3M 4m|t'c; q°\¢, ¢ c,

h
R T (6.18)

3M 4ma’c,t’
O day t' biéu thi gia trj cta t khi g=1.

6.1.3 So d6 nam chAm mét cwc va hai cue

So d6 nam cham gom hai khoi tir 40 khac dau nam cach nhau mét khoang /. Khi / kha 16n
tai mién gan voi mot cuc ta co thé bd qua anh hudng cia cuc kia. Liac do ta thu dugce so do
nam cham mot cuc.

D061 véi so d6 nam cham mot cuc, bi€u thirc cta thé tir twrong tng véi dinh luat Coulomb

~ 4 m . e o v A « AL asR . £
s€ co dang U = 4— , trong do6 khoi tir do m = JS dugc xem la tap trung tai mdt diém. Hai khoi

r
tir 40 nam cach nhau mot khoang / tao thanh nam cham hai cuc (ludng cyc tr). Tu do

cuong truong tor do mot cyuc tir gay ra la:

pymr

B=
4mr?

Céc thanh phan cua no theo céc truc toa do sé& bang

7 - Memh
: 3
47t(x2 +h2)2
H, =LX3 (6.19)

47t(x2 + h2)5
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Dbi véi cac tuyén theo phuong kinh tuyén (k) va vi tuyén (v) di qua hinh chiéu ctua nam
chdm mdt cuc 1én trén mat dat twong Ung ta c6 cac di thuong sau:

(AT), = HoMm —(hsinT, —xcosT,) (6.20)
47c(x2 +h’ )5
(AT),, =—_hsinI, (6.21)

471()(2 +h? )5
Thanh phﬁn Z, dat gia tri cuc dai khi x=0; khi xo 5 = 0,5h, Z,=0,5(Z,)max- Cac cuc tri cia

N . <2 2 . A
H, nam tai cic diém x_ = igh , ma tai d0 (Ha)max=0,38(Za)max- Thanh phan (AT), trén

tuyén chay doc theo kinh tuyén bang khong khi x, = htgl tai phan bic cuia tuyén va cé cac
cuc tri tai cac diém:

=%(3th0 +,/9tg’1, + 8) (6.22)

Hinh 6.7

Céc duong cong (AT), trén nam cham mét cuc doc theo tuyén chay theo phwong kinh tuyén

Tir 46 khoang céach giira cac cuc tri s& bang
3tgl,
2

1=

Céc duong cong (AT), trén nam cham mot cyc dugc ve€ trén Hinh 6.7. Pé tién cho viéc so
sanh trén Hinh 6.8 nguoi ta vé cac duong cong (AT), trén hinh tru tron thang dung, bi tir hoa
theo hudng cam (R =h)

Véi so d6 nam cham Iéch mot goc 0 dbi voi mit phang nam ngang, ngudi ta tinh hi¢u
{g tir trén tuyén ndm trong mit phang thang dimg chira thanh nam cham. Ta chon gdc toa do
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nam trén cyc gan mit dat nhat, lac d6 toa do ctia cuc thir hai s& bang / cos0. Tung do cua cac
cuc la h va H. Luc d6 theo cong thire (6.19) ta co:

{a7),
(ZG)ﬂKG!

Hinh 6.8.

Céc dudng cong (AT), trén hinh try tron thing dimg chay xudng sau vé cing doc theo phuong kinh tuyén khi R =h

g _Hom h B H
’ 4n 2 s N
(x +h )2 [H2+(x+1cose) ]2
g - Mol X B x +1cos0 (6.23)
! 4r 3

(x2 +h2)% [H2 +(x+lcos(9)2]E

Khi cos0 =0 (trudng hop thanh nam cham thiang dtng) thi

7 _kem h 3 H
M ent) (eam)
__M m X _ X
H, = :Tc (6.24)

(2 +h2)e (2 +m2)e

Khi H—h nho so v6i h, truong cia mé hinh nam cham giong véi truong cliia qua cau,
khi H —h 16n, truong nay giong vadi truong ciia mo hinh nam cham mét cuc.

6.2 Di thwong ciia cac vat thé c6 dang don gian kéo dai

6.2.1 Hinh try tron nam ngang
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Thé trong luc ctia vat thé hai chidu, nhu ta di thay trong cic phan trén diy khi
f=1, c=1c6 dang:

V:2SInl

(6.25)
T

Y nghia vat 1y ctia biéu thic nay duogc thé hién trong sy tuong dwong giita truong trong
luc cua hinh tru tron véi soi1 day vat chat.

Thé tir cia hinh try tron twong ing véi phuong trinh Poisson c6 dang

6.26
2mr ( )
Cho r va J du6i dang cac bién phirc

r=z=x+1h; J =J +1J,
lac @6 thé tir ciing tro thanh thé phirc va c6 dang sau:
U, == (1, 4, )= M (6.27)
2nz 2nz
trong d6 My va M, la cac thanh phén ciia m6 men phirc My:
M, =Mcosi,; M, =Msini,

(6.28)
1p 1a goc gitra truc Ox va vecto M

Truong tir phitc By = H, +iZ, thu dugc bang cach vi phan biéu thirc (6.27) theo bién s6 z:

by =— (M, +iM, Yx —ih)

_— 6.29
2n(x2 +h? ) ( )

Phan chia phan thuc va phan do ctua By va thay do6i dau cua Z,, vi truc 4o da dugc hudng
Ién trén, ta co:

Z, :ﬁ[(h2 —xz)sinio —2hxcosi0]
H, :_ﬁ[(h2 —xz)cosio +2hxsini0]

(6.30)

21c(x2 +h® )2
Trong trudng hop tir hod cam mg, cic thanh phan ciia mémen tir M, = Msiniy va M,=
Mcos i trong cac biéu thirc d6 can phai dugc thay bang M, =Msinl, va My =Mcoslycosd (8 1a

goc gitra truc Ox, thang goc voi duong phuong cua hinh try, va kinh tuyén tir). Khi tir hoa
thang ding (I, =90°) cac cong thirc ciia H, va Z, don gian di rat nhidu va c6 dang:

y4 :¢ h2 _x?2
’ 27‘C(h2 4—)(2)2 ( ) )
H oM

6.31
Tt(h2 +><2)2 (3D
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Thanh phén AT, c6 dang:
(AT), =Z, sinl, + H, cosI, =
= 79(sin’ T, — cos” I, cos 8+ (6.32)
+ H(O)(sin I, cosl, +sinl, cosI, cos 8)

O day dé don gian, Z© va H? dugc xem nhu 14 gia tri cua Z, va H, khi tir hoa thing

dung (cac cong thirc (6.31)). Khi & =0 (khi duong phuong cia hinh tru chay doc theo phuong
vi tuyén) thi:

(AT), =-Z" cos2I, +H” sin21, . (6.33)
Tai vi do bac 21> 90°, khi  =90° (duong phuong huéng doc theo phuong kinh tuyén)

(AT)a=Z,sinly,

Khi hinh tru bi tir hoa thfmg ding Z,=0 tai diém x¢= +h, con H,;=0 tai diém xo =0. Cac gia
tri cyc tri ciia Z, c6 dugce tai cac diém (Xmax)z=0 va (x,,,.), = +V3h va twong ing bang 2M/h’

va 0,125 (2M/h2). Céc gia tri cuc tri cua H, tai cac diém ++/3h/2, béng khoang 65 % gia tri
cua Zma x-

41}

i ﬂ}mﬂf

AL
a5 76

&0

45

A 0 N xh

l | [
=i/ .

= g

Hinh 6.9

Céc duong cong (AT), trén hinh tru tron nam ngang theo tuyén chay doc theo phuong kinh
tuyén
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Khi tir ho4 nghiéng:

(xo); = —h(ctgl, sind+/ctg®I, sin® 5+ 1) (6.34)

Khi tir hod nghiéng, mdt trong cac cuc ti€u nam trong phan cua tuyén ma vecto J hudng
vao s€ 16n hon cuc tiéu khac. Cyec tiéu bé trén duong cong Z, it khi xuat hién rd rang.

Hinh 6.10

Céc dudng cong Z, va H, trén hinh try nim ngang

Trong mat phang thang dung di qua tuyén, cac gia tri khong ctia Z, nam trén cac dudng
thang cit nhau tai tAm tiét dién cua hinh tru. Khi tir hoa thang dtng cac duong thing do sé tao
nén vai tryc Ox nhitng goc + 45°,

6.2.2 Bin méng bi tir hoa theo huéng cim

Mo hinh nay tuong Gmg voi 16p mong, c6 dudng phuong chay dai ra v6 cung nhung lai
gi61 han theo huéng cam. Truong hop ndy tuong umg voi so d6 nam cham hai chiéu. Ta c6
thé xem mé hinh twong dwong véi hai soi day cuc ndm ngang cach nhau mot khoang 2/ va ¢
tir khdi 40 + m ung voi mot don vi do dai.

Thé tir do mot yéu t6 d/ ctia mot soi ddy gy nén 1a

qu=md! (6.35)
4nr

Chon huéng cua truc Ox vudng goc v6i duong phuong cua soi day, goc toa d6 nam trén
hinh chiéu cua soi day 1én mat xOz, huéng truc Oz Xuéng dudi, tir thé tir dU ta c6 thé tinh
dugc cac thanh phan cuong d6 dZ va dH, sau d6 tién hanh tich phan theo / v6i cac can tich
phan bang v6 cing ta thu duge cac biéu thirc cua Z, va Hy:
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Homh

Za =m) (636)

HomX
Ha :—m (637)

Trudng tir phirc do soi ddy cuc gdy ra c6 biéu thic rat don gian:

Hom
B = 6.38
: ZTc(h + ix) ( )
bé thuén tién cho viéc khao sat cac biéu thirc Z, va H, do hai s¢i day cuc (ban mong) gay
ra, ta chon goc toa do tai diém gitra ctiia hinh chiéu ban mong 1én mat phang xOz. Néu goi do
nghiéng cta ban so voi huéng nim ngang bang 90°-0, do dai bang 2/, va hudng truc Oz xudng
dudi, st dung cong thure (6.36) va (6.37) ta co:

7 _Hom h —1cos© B h+1cos©

*  2n | (x-1sin0)® + (h—lcos0)®> (x +1sin0) + (h + lcosH)>
H. - Hom x —1cosO 3 X +1cosO

°" 21 | (x—1sin0)® + (h—1cos0)® (x+1sind)? +(h +1cos0)? |-

(6.39)

Hinh 6.11

Quy tich cua cac diém Z, =0 trong mit phéing thing dung trén 16p mong

D6i v6i cac ban thang dimg, thi cac cong thirc trén s& don gian hon
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; _Mm| h-1  h+l
Yo2n [ X7+ (h-1) x*+(h+1)
L,m X X
H,=- - 6.40
o 2nm L2+(h—1)2 x2+(h+1)2} (640

Tir cac cong thic (6.39) ta c6 thé dé dang tim dwoc phuong trinh dé xac dinh vi tri cua
cac diem ma tai d6 Z, =0 trong mat phang thang dirng:

7> +2tgfxz— x> —1° =0 (6.41)

Phuong trinh (6.41) 14 phuong trinh hyperbol, khi 6 =0 lap tuc tré vé dang chinh tac:

2 2
V4 X

Z 2 o

IR &

Cac duong tiém cén cua hyperbol nay z =t x 1a cac duong thang ma trén d6 co cac gia tri
khong cua Z, do hinh tru tron nam ngang nam gilra hai soi déy cuc bi tir hoa thang dung gay
ra. Pinh cta hyperbol nam trén truc thue Oz tai diém z = 1 xac dinh vi tri cia soi day cuc trén
trong mit phang xoz ddi voi dudng trung binh ctia ban mong (Hinh 6.11).

Dé dua phuong trinh (6. 41) vé dang chinh tic can phai quay cdc truc toa do di mot goc ¢
nao d6. Cac cong thirc bién ddi trong truong hop nay, nhu di biét c6 dang:

Z'=7CcoS@—XSinQ;
Xx'=Xcos @+ zsin @

Sau khi thuc hién céc tinh toan can thiét va cho hé sb cta x va z bfing khong, ta thu dugc

tg2¢p =tgh , tr d6 ¢ = g(p =0/2.
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Hinh 6.12
Cac duong cong (AT)a trén via mong thing dfing doc theo tuyén chay theo phwong kinh tuyén khi q= 0,5h

Truc thyc cua hyperbol (6.41) chiém vj tri trung binh gitra hinh chiéu ctia ban mong 1én
mat phang xOz va truc Oz. Phuong trinh chinh tac ctuia hyperbol c¢6 dang:

2 2
V4 X

- =1 6.42
12 cos® 1% cosH ( )

Déi voi ban mong thang ding tir cac cong thire (6.40) ta ¢ thé thu duoc
(x,), =tvh? —1> =+JHh
trong d6 H, h 1a cac d6 sau dén mat dudi va mat trén cta ban mong

Khi x =0, Z, dat dén gia tri cuc dai:

Con(h? —12) 2x(h? -1?)

(z,) = pom2l HoM
Mémen tir ¢6 thé duge xac dinh qua dién tich tiét dién ngang cua vat thé va do tir hoa cua
n6 (M=JS)
Nhu Tandpski dd ching minh, truong tir ctia ban thang dtng twong duong voi truong tir
ctia hinh try dang ellip véi diéu kién 1a khoang cach giita hai tiéu cu bang do dai cua ban mong

21.

Trudng (AT), do ban mong thang dimg gy ra duoc trinh bay trén (Hinh 6.12)
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6.2.3 Lép co ban bi tir hoa bat ky

L6p co ban la ban mong nghiéng c6 mat duoi chay‘xu(*)ng sau vo cung. Trong truong hop
nay ta s& xét cac cong thirc can thiét cho cac thanh phan cua truong tir qua thé tir phire. The
phirc do mdt yéu t6 dién tich co ban dS tuwong tmg véi cong thire (6.26) c6 dang:

J
dU, =——*-dS
2ny
trong d6 y =(& - x) +i(g - 2) ; Ji 1a do tir hoa phtrc bang do tir hoa thuc I, trong mat phang
thang goc voi duong phuong cua 16p (Hinh 6.13). Theé phure cua toan vat thé la:

oy 2!
Ay i
y

-

=

Hinh 6.13

Tinh Z, va H, cho 16p co bén.

ds
Uk:_Jk.Uz_'
y <1y

Pé tinh duoc trudng tir phirc By ta can phai vi phan ham Uy theo bién s6 phirc y:

ol dS
B, = —
ke

Lay dinh cta 16p co ban lam gdc toa do, truc Oz hudng xudng dudi, truc Ox hudng sang
phai. Bé tinh tich phan theo tiét dién ngang ta quay h¢ thong toa do da chon mot goc a va
thay céac toa do cua yéu t6 mat §, ¢ qua cic toa do u va v. Phép quay ndy twong duong voi
phép nhan bién so phirc cho e*'

£ +ic=(u+iv)e.

Neéu biéu dién y qua toa do cua yé€u to di¢n tich va diém ngoai ta thu duoc:
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3 T dudv
b= 2n J.J‘[U-FIV x+1z)e ‘“]

Sau khi 14y tich phéan theo u v&i can tir 0 dén oo ta thu dugc:
n,J. e J~ dv
2n v - (x + iz)e’“i

B, =

Dé tinh tich phan nay ta can dit v=0 va thay cho dv bang d6 rong cua 16p moéng b:

—ai

Hoblye

B, =20 7kY
‘ 2n(x +iz)

Chu y rang Ji =J,, = J, +iJ,, sau khi phan chia phan thyc va phan ao d6i véi Z, va H, ta
thu duoc cac biéu thire sau:

Hob :
= J cosa+J sina
271 [( * ‘ )x2 +h?

]

V4

a

U, sina—1J
(J, sina Zcos<>c)Xz_|_h2

+

a

Hob .
H =——[J.sina+J cosa
21 [( * ’ )X2+h2

]

(6.43)

+(J, cosa—T, sina)
i ’ x* +h’

Céc biéu thirc trong ngodc tron la cac thanh phan cua do tur hoa Jy, trong mat phang cua
16p va trong hudng thang goc vi mat thing d6. Néu 10p co ban bj tir hoa theo huéng cam,
J,sina—J,cosa=0

luc do

bJ _h

Za — HO . XZ - :
2nix +h ’
l’l' ObJ Xz X

H. :_27IiX2 +h? )

Nhu véy 16p co ban bi tir hoa theo hudng cim tao nén truong tir trong duong voi soi day
cuc (ban thang dimg c6 duong bién dudi nam kha sau). Mot két luan quan trong: Tat ca cac
16p co ban bi tir hoa theo hudng cim, c6 cac duong cong di thuong khong khac nhau vé dang
va nhu ta s& thiy sau nay, két luan dé ciing dung d6i véi cac 16p c6 do day 16m.

6.2.4 Lép day chay xudng siu vo cing

Pé tim cac cong thirc cho trudng tir trong trudng hop ndy ta hiy ding cac biéu thic cia
gradient trong luc dudi dang:

: : r

V,, =2sin o{— sin o In = + O cos (x.]
r
1



. r .
V,, =2sin o{— cos o ln % — Osin oc.J
r
1

P

=]
r

W

L&p nghiéng day c6 mit dudi chay xudng sau vo cing

Hinh 6.14

22

trong d6 thay cho f o ta cho n6 gia tri bang 1, con cac ky hiéu con lai duge giai thich trén

Hinh 6.14.

bat géc toa do trén tim diém mai cia 16p (mat trén cua 16p) biéu dién i, 1, va o qua toa

d6 ctia diém ngoai va do day thdy duogc 2b cia 16p. Chu ¥ rang:
J, = cos((x - y)

J, =Jsin(o —y)

ta co thé tinh dugc cac thanh phan cia trudng tir theo cac cong thic sau:

wojsina . . (x+b)’ +h’

Z, =————{|sinlo. —y)cosa —cosla. —y)sinaln_ [-—"F——

a {[sin(a.—v) (o~ y)sina] P

. . x+b x—b
+ [cos(oc —v)cosa +sin(a — y)sin a(arcth —arctg Tj}
.. 2 2

H, = BoJ5R O {[sin(cw — y)sin o — cos(o — y)cos a]In w +

2n (x=b)" +h (6.44)

. . x+b x-b
+ [sm(oc - y)cos a+ cos(a - y)sm a(arctg T arctg Tj}

Sau nhimg phép tinh dé don gian cac biéu thirc, nguoi ta thu dugce cong thirc cudi cing

cua Z, va Hy:
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L, sinocosy X+b -b) 1 (x+b)2
7z =07 270 aretg>— |- —tgyln

L, Sin o cosy +b -b) 1 (x +b)2
H, =R SmEC Yo ctg X2 aretg 22 |~ ~ctgyl
. . K ctg —— —arctg — j 2
(4.65)
Tir nhitng cong thirc ndy ta thay rd rang rang dang ctia duong cong Z, va H, khong phu
thudc vao goc cam ctia 16p o, dai lugng nay chi xac dinh ty 1¢ thang dimg ctia cdc duong cong
d6 ma thoi. Khi y=0 (16p bi tir hod theo hudng cam) ta co:
Jsi -
2 h h

a

T
. 2 2
Ha:_uosmocln (x+b)2+h (6.46)
2n (x-b)* +h’
Néu thay arctg;b — arctg—b = arctg 2b2h —,¢cho 2b — 0 bo qua b va cha y
h h x*+h

rang tg ciia goc bé bang chinh goc do, ta co thé thu dugc biéu thirc cia 16p mong bi tir hoa
theo hudng cam.

Pé xéac dinh cac cuc tri Z, ta hdy vi phan phuong trinh (6.45) theo x. Tir phuong trinh

0Z, .
=0, ta suy ra rang
ox

x, =hetgy = +y/hctg’y + h* + b’ (6.47)
Khi y =0 duong cong Z, c6 mdt cuc dai tai x=0.

Khi y >0 (gbc o > gbc i trén Hinh 6.14):

x, = hetgy + \/ hctg’y +h* + b s& 16n hon khong, cuc tri twong tng véi nod s& 1a cuc
tiéu, vi khi x>0 thi
(x +b)’ +h’

I
n@—bf+h2

>0 con

X, =hetgy — \/hzctgzy +h*>+b”> >0
cuc tri tuong ung voi nod nam vé phia bén phai so vdi géc toa dd va la cuc dai.

Khi y <0, tinh thé lai dao nguoc. Nhu vay, cuc tiéu Z, nam vé phia ma vecto tir hoa J
hudéng vao do. Trong(6.45) néu thay hiéu cac arctg bang mot arctg va dat cac hoanh d6 cuc

dai va cuc tiéu vao trong biéu thirc ctia Z,, sau mot vai bién dbi khong phic tap ta c6 thé thu
duoc:

Jsinacosy
(Za )min + (Za )m- = 27_[ arCtg h2 _ b2
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Néu trong biéu thirc (6.45) dat x=0 thi ta cling nhan duoc gia tri nhu trong vé phai cua
biéu thuc trén nén tir d6 ta co:

(Za )max + (Za )min = Za (O) (648)

Biéu thirc nay cung ding voi duong cong Ha. Vi Z, va H, la t6 hop cac ham arctg P(x) va
loga Q(x) voi cac hé so a; ,b;

Z, = alP(x)+ le(x)

6.49
H, :azP(x)+b2Q(x) (6.49)
va ham (AT), cling vay
(AT), =a,P(x)+b,Q(x) (6.50)
cho nén biéu thirc (6.48) ciing ding voi (AT),.
Céac hé sd a; va b; duoc biéu dién qua do6 tur hoa J, cac goc a., v, Ip va & nhu sau:
J J
a, = BoZ cosysina b, = ~Eo Sinysin o
2n 4n
J J
a, = ~Holginysinag b, = _Hol cosysino
27 4n
Ced ) ) .
a, —2—s1n oc(cosysm I, —sinycosI;sin 8)
T
oK . . .
b, ——4—smoc(s1nys1nlo —cosycosl, sm6) (6.51)
T

Nho ¢6 biéu thic (6.48) theo dudng cong truong di thuong, ta co thé d& dang xac dinh
dugc vi tri diém giita cia mai (mat trén) cua 16p. Vi ham arctg 1a ham chin khong d6i dau khi
diu cua x thay ddi, con ham loga la ham 1¢é nén khi dat lai géc toa do tai diém nam trén diém
giita ctia mai 16p thi ta ludn co cac dang thirc sau:

F,(x)+F (-x)
aiP(x):f
aiQ(X)=w (6.52)

trong d6 Fi(x) biéu thi mot ham bat ky trong s6 cac ham Z,, H, hoic AT. Nho ¢ biéu thirc
(6.45) tir cac duong cong di thuong ta c6 the tach ra dugc cac ham arctg hoac 16ga, twong img
v6i Z, hodc H, cua 16p bi tir hod theo hudng cam.

Céc ty so cua cac h¢ so a; va by hodc a,, b, xac dinh goc y:
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Vi trong cac diéu kién thuc cac hé sd d6 chua biét, goc y co thé duoc xac dinh theo ty s6
gia tri cac ham arctg va loga tach ra dugc tir cdc duong cong di thuong véi cung mdt hoanh
do x.

Dé két luan ta hiy khao sat cac diém dic trung trén cac dudng cong loga va arctg .
Puong cong P(x) c6 cuc dai tai goc toa do

P .. (X) = 2arctg b .
h
Néu giai phuong trinh:
2bh
arctg —

x> +h*-b*
ta c6 thé xac dinh duogc gia tri cua hoanh do (xos)p :

(xp5), =£vh?> +b2.
Duong cong Q(x) dat dén cac gia tri cuc tri khi:
(x.)y =xvh® +b°

tire 12 tai cac diém ma tai d6 P(x) = 0,5P(X)max . Gid tri ctia cac cyc tri Q(X):

nh2 +b? +2bvh? +b?
h? +b* —2byvh? +b?

=arct E
&h

Qe(x):il

Duong cong médun:

(AT), =H2 + 22 = /[a,P(x) + b,Qx)] +[[a,P(x) + b,Qx)']
dbi xtmg dbi voi diém x=0 va c6 cuc dai tai x=0, do tinh di xtng cua cic duong cong H,” va
Z.>

Truong tir cta 16p bi tir hoa nghiéng gidi han theo huéng cim bang hiéu sb trudng giy ra
do hai 16p c6 mat dudi chay sau vao vo cung gay ra.

6.2.5 Bac

Mo hinh béc c6 gia tri quan trong trong phuong phép trong luc, trong thdm do tir cling da
duoc nhiéu ngudi khao sat. Cac biéu thirc Vi, va V., cia thé trong luc do bac thang ding giy
ra ¢6 dang don gian nhit. Ta hiy chuyén sang khao sat cic thanh phan ciia trudng tir trong
truong hop nay. Trong truong hop khi J ¢6 hudng thang dimg ta co:
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Kot X X
7 =-—/|arctg——arctg— |=
! 275( gh gHj
] _
= Ko arctg (H - x)x

2n (hH+X2)

. x*+H? )
H, = 4(;1 In R (6.53)

trong d6 h va H 1a d¢ sau dén mat trén va mat dudi cua bac, goc toa do duoc chon tai diém

nam trén mit thang dung.

Tir cc biéu thuc (6.53) ta suy ra rang: Z, = 0 khi x =0 va khi x = oc, cOn
(XC)Z =t Hh s
tu do
Z,.. =—arctg (H-h)vHh :
2n 2Hh
ﬁﬂ'.

Hinh 6.15

Cac dudng cong Z, va H, trén bac thing ding

Duong cong H, ¢6 cuc dai khi x = 0. Cac hoanh dd x¢5 trén duong cong H, lién hé véi
cdc do sdu h va H qua bi€u thie x5 = ++/Hh , tirc 1a trung v6i cac hoanh dg cuc tri cua Z,.
Néu khao sat hoanh d6 H, ma tai d6 H, = 0,25(H,)ma x, ta thu duoc thém mot biéu thire dé xac
dinh cac d0 sau H va h:

Hih= Xé,zs — X,
X9
con J duoc xac dinh theo H va h nhu sau:
_ (H,)max
" 2(lnH-Inh’

Khi minh giai cic dudng cong Z, ta ¢ thé dung cac hoanh d6 xo (gan v6i gbc toa do
nhat), diém ma tai d6 Z,=0.5(Z,).. Trong trudng hop do tat ca ba thong sb cua bac dugc xac
dinh theo cac hoanh d6 x., xo5 va gia tri (Z,)ma x-
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Khi x = toc, Z= * 7] va dai lugng 2nJ déc trung cho trudng trén nira mat phang ¢ do tir
hoa bang J. Z, ciing ¢6 s gia nhu vay trén mit tiép xuc va khi h=0. })01 v0i bac nghiéng cac
biéu thirc clia Z, va H, c6 dang phirc tap hon va 1a to hop cac ham s arctg va 16ga. Dé tinh
dugc cac biéu thirc ndy ngudi ta dung biéu thirc ctia 16p co ban va tién hanh tinh hai tich
phan.

Trong tich phan tht nhat d6 siu cia ban tring voi h va can tich phan chay tir 0 dén o,
con trong tich phan thar hai dg sau cua ban bang H va can tich phan dugc tinh tir (x- a) dén .

Géc toa do dugc dat tai goc trén cia bac. Khi J c6 hudng bat ky, Logasdp da tinh duoc
cac cong thirc sau:

J
Z, —M—Osma(Pcosy+%Qsinyj

21
(6.54)
pned . . |
H, =———smaf Psiny——Qcosy
27 2
trong d6 P va Q 1a cac ham s6
o o h 1
h H
i
Al-x, h) a
B[-(x-a),H]
Hinh 6.16.
Hinh v€ dugc dung dé tim cac cong thuc Z, va H,
P= arctgi - arctg2 ;
h H
H2 _ 2
Q= 1HL3) (6.55)

h® +x?

o 1a goc cam clia miat nghiéng ciia bac, y 1a goc gitra mat nghiéng cua bac va hinh chiéu
ctia vécto 1én trén mit phing thang goc voi duong phuong cua bac. Goc ndy duong néu goc
léch ctia hinh chiéu J lén trén mit phang thang goc voi duong phuong 16n hon goc . Can

thdy rang, ciing nhu trong truong hop 16p nghiéng, khi y = 0 (bac bi tir hoa doc theo mat
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nghiéng) truong cua bac nghiéng khong khac véi truong cta bic thang ding bi tir hoa thang
dung. (Biéu thirc (6.53)).

6.2.6 Bin méng nim ngang

Mo hinh ndy twong (mg v6i 16p nim ngang hodc thdu kinh mong do cac dé co tir tinh gay
nén. Dé tim cac cong thic tinh ta sir dung cac biéu thic Z, va H, tuong tmg véi 16p thang
dung, bi tir hoa theo huéng cam. Vi phan cac biéu thirc nay theo z rdi dem két qua nhan cho
Ah (d6 day cta ban mong) ta thu dugc cac biéu thic sau:

7 - pnoM (h2 +b’ +x2)cosy—2hxsiny
Y o2n [(x-b) +h*][(x +b)’ +h?]

Ha:uOM—(h2 +b22—x2)cosy+22hxsiny (6.56)
2n  [(x-b)* +h?][(x+b)’ +h?]

trong d6 M = J2bAh 1a m6 men tur cua ban mdng.

Khi vat bi tir hoa thang dimg (y = 0), cac cong thire s& dugc don gian di.

7 - u,M h? +b? —x?
21 [(x-b)*+h?][(x+b) +h?]
- oM hx (6.57)

2t [(x-b)’ +h*][(x+b)* +h?]

Pé xac dinh vi tri cta cac diém dic trung Z, ta cho tir sd trong cac biéu thirc (6.57) bang

khong:
(x0), = £Vh* + b?

va tinh dao ham

)

*‘-x/h

Hinh 6.17

Céc dudng cong Z, trén ban mong nam ngang khi tir hoa nguoc tuong ting céc nira do day b khac nhau.
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% _poM| h®—(x+b)’  h®—(x-b)’
ox 2% |[x+bP+n2f  [x-bp+n2f

Cho dao ham nay bang khong, trong truong hop téng quat ta xac dinh duoc nim nghiém:

x1=0;  Xps =i\/h2 +b% +2hvh? + b2

Néu thay vh? +b? bing (Xo)z, ta c6 thé biéu thi cac gia tri nay khac di:

x;=0;  Xy_s=+x3 +2hx, (6.58)

Co6 nam nghiém thyc tuong Gng véi nam cuc tri khi thoa man diéu kién xo >2h , tirc 1a
khi2b > 2+/3h . Trong truong hop ndy x; twong ung voi cuc tiéu, X33 =i\/x(2) —-2hx, tuong

g v6i céac cyc dai, con x4 5= i\/x% +2hx tuong tmg vdi cac cuc tiéu, co gia tri am. Trong

truong hop cd ba nghiém x; s€ twong g vai cuc dai con X,.3 tuong ing véi cac cuc ticu.

Ta ciing tién hanh nghién ctru twong tu véi dudng cong H,

oH Mu, [ (x—b)h (x +b)h
A - : (6.59)
ox  2m |[x-by +n2[ [x+b) +h?]
Tu doé ta c6 hai nghiém thuc
x,, =+ (h-b)* +2h* +h?b’ + b’ (6.60)

Céc nghiém nay tuong tng vdi cuc dai (x <0) va cuc tiéu (x>0).

6.3 Bai toan tinh hiéu wng trudng tir ddi véi cac vat thé cé dang bat ky

6.3.1 Khai niém

Khi vét thé c6 dang phirc tap, nguoi ta khong thé biéu dién cac thanh phan truong tir ctia
ching qua céc bi€u thuc giai tich cia cdc ham co ban ma thuong phai tién hanh tinh tich phan
bang s6 cac cong thirc (1.45) va (1.46)

—

J — J —dm
U=-—gradV=—-—grad| —
47Tg 4ng J-r

hoiac
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Cong thirc dau biéu thi su lién hé giita thé tir va thé trong luc, cho phép tinh toan cac
truong tur qua truong trong luc néu nhu biét duoc cac gia tri cua J. Cong thtrc thir hai cho
phép tinh cac thanh phéan ciia truong tir qua thé tir ctia 16p don gian do cac tur khdi a0 gy nén.
Mat d tir khdi 4o ndy thay doi tir diém nay sang diém khac, dong thoi lién hé voi do tir hoa J
va hinh dang ctia miat qua biéu thirc:

c=Jcoso
trong d6 ¢ 1a goc gitta hudng ciia J voi phap tuyén ngoai cia vat thé tai diém khao sat.

Hién nay c6 rat nhiéu phuong phép tinh theo phuong huéng nay. Nguoi ta c¢6 thé thuc
hién cac phép tinh trén cic may tinh hodc trong trudng hop thiéu thiét b ngudi ta c6 thé dung
cac palet. Co rat nhiéu chuong trinh tinh khac nhau tai cac trung tdm tinh toan dia vét ly trén
toan the gioi. Su khac nhau chi yéu giita cac chuwong trinh tinh 13 do cac phuong phap phan
chia gin diing cac vat thé gay nén di thuong va dang ciia cac cong thirc xuét phat da dugc dé
cap o trén. Cac phuong phap phan chia cac vat gay di thuong c6 thé 1a :

Chia vt thé ra thanh cac hinh hop.

Chia ra thanh céc lang tru thang ding hodc nim ngang.

Chia vt thé hai chiéu ra thanh nhiéu da giac.

Chia vat thé thanh nhiéu thanh hinh tru.

Thanh hinh try 14 vat thé c6 mat trén va mat dudi duoc gi61 han boi cac phuong trinh z; »
= f(x, y) va co hinh chiéu dang bat ky trén mat phang nam ngang.

Do chinh xac cua cac phép tinh 1y thuyét nay trudc hét do sai s6 tiém can mo hinh quyét
dinh. Sai s6 do vi¢c tiém can voi mat vat ly cling ¢6 vai tro quan trong. Nhitng van dé trén
can dugc cht y khi hinh thanh cac m6 hinh tinh toan ly thuyét.

Duéi day ta hiy khao sat mot palet dugc dung dé tinh cac hiéu Gng tir.
6.3.2 Palet Micop

Chia tiét dién ngang cta vat thé hai chiéu ra thanh céc yéu t6 dién tich co ban ma hiéu
ung tr do moi vat thé co ban co dién tich tiét dién ngang dS gy ra c6 thé dugc xem tuong
duong vai hinh tru tron ndm ngang bi tir hoa thang ding: (Hinh 6.18)

az = o B =X p B c0s20
T ! 21 r?
aH = Ho BX qap _ Bo 520 g (6.61)

on rt 2T 1
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Trong tat ca cac biéu thuc (6.61), r 13 ban kinh vong tron, di qua dS , 0 13 goc giita r va
truc thang dung. Tich phan dugc thyc hién trong hé théng toa dg tru (dS = rdrd0).

Két qua ta c6

0

J Tt Tm+1 J
AZ:H—O J. cos206d6 E:H—O(sin 20, —sin26n)lnrm—+1
27 0, I, T 2n rm
_ J 0141 T J
AH=_Ho j sin20d0 j dr_m! (c0s20,,, —c0s20,) - (6.62)
2n Jor 2n m

Dé don gian khi tinh toan ta thuong chon cac thong sb sao cho hiéu img AZ, AH cua cic
vat thé yéu t6 tai diém O nhu nhau.

Hinh 6.18

Hinh v& dugc dung dé tinh cong thirc (6.62)

Theo cac cong thirc nay Micdp da xdy dung dugc palet (H.6.19) d@é tinh Z, H cho
cac vat thé hai chiéu.

Trong trudng hop tir hoa nghiéng céac biéu thic (6.61) ¢6 dang:
47 — K, sin(i—26) IM = K, cos(20+9)

dM
2n 1’ 2n r
JH :ﬁCOS(l—Ze) IM :ﬁsm(29+(p) IM (6.63)
2n 1’ 27 r’

trong d6 i 1a goc gitra vecto tir hod va truc ox trong mat phang di qua tuyén, con ¢ 1a goc phu
v6i no.
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Hinh 6.19

Palet Mi cop

Tir d6 ta suy ra c6 thé sir dung palet MlCOp ké trén dé xac dinh hiéu ng tur trong truong
hop tir hoa nghiéng. Trong trudong hop d6 can phai quay truc thang dting vé phia J mot goc

9
bang 7
Palet Mic6p dugc trinh bay trén Hinh 6.19.
Céch sir dung palet Micbp nhu sau :
o ve tiét dién ngang cua vat thé hai chiéu trén trang gidy, rdi sau do dat tam O cua palet tai
di€ém can tinh truong véi viée dinh hudng cac truc tuong tng. Tai moi mot diém dém s6 cham

trén palet nam trong gidi han cua ti€t di€én ngang cua vat thé. SO cac cham nay la gia tri can
x4c dinh cua truong tai diém tuong Ung.



	Chương 6  
	Hình 6.19 
	Palet Mi côp
	Untitled


