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Tom tat

Nghién ctru nay trinh bay phuong phap thiét ké hé banh ring khéng tron kiéu hanh tinh. Trong dé, khdi
banh rdng vé tinh gdm banh rang tru tron léch tdm va banh ring elip c6 bién dang xycloit duoc cho truée.
Phuong trinh toén hoc ctia hai banh réng khéng tron trung tdm duoc thiét 1dp theo ly thuyét banh réng cé
xét dén diéu kién cét chan réng. M6t chuong trinh tinh toan sé duoc viét trén phdn mém Matlab dé tinh toan
thiét ké va phan tich déng hoc hé banh rdng nay. Céac vi du dwoc trinh bay trong bai béo lam sang té céc
buéc thiét ké cta phuong phap. Két qué cho thdy banh réng khéng tron cé bién dang la duong xycloit khéc
phuc duoc hién twong rdng khéng déu trén cac banh réng khéng tron bién dang than khai truyén théng va
khi cén thiét ké cac bo bién dbi bién déi téc do vé cép cé bién dé 16n thi hiéu chinh hé s6 A = b/a hon la hé
SO u = e/R.

T khéa: Hé banh rang khéng tron, dwdng lan, bién dang rang, banh rang tru tron xycloit, bAnh rang 6-van.
Abstract

This research presents a method to design a non-circular planetary gear. Therein the satellite gear block
consists of eccentric cycloidal gear and elliptical cycloidal gear, which have been given. The mathematical
equations of two ring non-circular gears are set up according to the gearing theory considering the
undercutting conditions. A numerical calculation program was written in Matlab to calculate and dynamically
analyze this planetary gear. The examples presented in the paper clarified the design steps of the method.
The simulation results show that the non-circular cycloidal gear can overcome the irregular tooth
phenomenon on the traditional non-circular involute gear, and when it is necessary to design infinitely
variable speed converters with large amplitudes, the coefficient 1 should be adjusted rather than the

coefficient .

Keywords: Non-circular planetary gear, pitch curve, tooth profile, cycloidal gear profile, oval gear.

1. Pit vin dé

Banh rang khong tron (BRKT) 1a sy két hop uu
diém cua banh ring try tron va co chu cam, dugc sur
dung trong cac bd bién déi toe do vo cap vo1 kich
thudc nho gon va két cau co khi don gian [1]. Do su
phtre tap trong thiét ké va kho khan trong ché tao da
lam han ché kha ning tmg dung cua BRKT trong
thuc tién. Tuy nhién, véi uu dlem trong viéc tao ra
céc bo bién d6i vo cap ma khong can cac chi tiét phu,
cung v6i sy phat trién ciia cong nghé gia cong tién
tién. BRKT ngay cang dugc nghién ciru, img dung aé
thay thé cac co cau truyén théng trong may moc, thiét
bi nhu: Cac co cdu may nong nghiép [2]; Hop bién
di tbc do vo clp cua cac phuong tién giao thong [3];
Thiét bi thiy luc [4] hay trong thiét bi y té [5]; v.v..
Hién nay viéc tng dung BRKT khong chi dung lai &
viéc st dung tung cap banh rang ri€ng 1é, ma c6 xu
hudng két hop cac cap BRKT véi nhau tao thanh hé
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BRKT nhim tao ra cic bd bién dbi tbe do c6 kich
thudc nho gon hon. Do d6, day 1a chi d& nghién ciru
thu hit sy quan tdm cta nhiéu nha khoa hoc trong va
ngoai nudc. Nghién ctru vé hé BRKT phai ké dén cac
nghién cuu cua: Litvin va cong sy [6] da nghién clru
vé hé¢ BRKT thuong cé bién dang ring than khai cia
dudng tron, ciing nhu diéu kién cit lem khi tao hinh
BRKT bang thanh ring sinh. Mundo [7] di dua ra
giai phap téi wu hé BRKT hanh tinh kép khi biét
trudc ham truyén va khoang cach truc mdt cép, tir do6
dua trén kinh nghiém cia nguoi thiét ké xac dinh
thong sb thiét ké cac cap con lai trong h¢ BRKT
nhim dam bao dwdng lin cua banh ring trung tdm
ngoai bao toan by cdp banh rang hanh tinh phia trong,
céc truong hop Mundo dua ra déu c6 tim quay cua
hai banh riang trung tdm khong trung nhau va tam
quay ctia can C véi gia 1a tim dong dan dén két cdu
phuc tap va doi hoi gia cong véi d6 chinh xac cao.
Lin va cong sy [7] di dua ra giai phap thiét ké hé
BRKT kiéu vi sai kép bién dang ring than khai cua
duong tron voi banh rang vé€ tinh cé vanh rang phia
trong va vanh ring ngoai dé an khop cung luc v6i hai
BRKT trung tam nham thoa man diéu kién déng truc
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ctia hé BRKT kiéu vi sai hai bac tu do. Phuong phap
nay c6 uu diém la kich thudc ciia bo truyén nhod gon
nhung lai ¢6 nhuoc diém 14 chi phu hop v6i bd truyén
¢6 mddun nho. Tir d6 ¢o thé thay hau hét cac nghién
ctru vé BRKT va hé BRKT hién tai déu su dung
duong than khai cia dudong tron va c¢6 nhugc diém
chung 13 cac ring khong déu ¢ cac vi tri khac nhau
trén BRKT, dan dén doi hoi nguoi thiét ké phai co
kinh nghiém va kién thirc chuyén sau méi c6 thé hi¢u
chinh cic tham s thiét ké dé cac rang trén BRKT
khong bi qua chénh léch nhau vé hinh dang hinh hoc
va kich thuéc. Nhiam khic phuc nhiing van dé néu
trén trong nghién ctu nay nhom nghién ctiru st dung
duong cong xycloit thay thé duong cong than khai
ctia duong tron truyén thong lam bién dang rang cua
hé BRKT kiéu hanh tinh. D¢ giai quyét van dé trén
trong nghién ctru nay chung toi tién hanh: (i) Tong
hop duong lin ciia hé BRKT kiéu hanh tinh véi
duong lan cia khdi banh rang vé tinh 1a dudng tron
léch tam va duong O-van tua elip; (i) Sir dung banh
rang sinh 1a cac banh rang v¢ tinh véi bién dang rang
xycloit dé tao hinh bién dang ring cho cic BRKT
trung tim dong thoi xét dén didu kién cit lem chan
rang; (iii)) Khao sat dong hoc hé banh rang va tién
hanh d4nh gi4 anh huong cia tham sé thiét ké dic
trung dén ham ty so truyén cua hé BRKT.

2. Thiét ké dwomg lin ciia hé banh ring khong
tron

Trong phan nay trinh bay phuong phap tong hop
duong lan ciia hé BRKT kiéu hanh tinh ¢6 Iwoc do nhu
dugc md ta trén Hinh 1. Trong d6, dudng lan 2> cua
banh rang 2 1a duong tron léch tam, duong lan 23 cua
banh rang 3 1a duong elip chinh tam. Bai toan dat ra la:
(1) Xac dinh duong lan cua hai BRKT trung tam 2; va
24 (2) Xac dinh diéu kién déng truc cua cap banh rang
1 -2 vacapbanhrang 3 - 4 dé hé c6 thé hoat dong.
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Hinh 1. Lugc db hé banh rang hanh tinh
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2.1. Thiét ké dwong lin ciia cip banh ring khong
tronl-2

Theo [9] dudng lan 2 cua banh rang 2 dugc cho

7,(,) =+J(R* =€’ sin’ p,) —ecos @, €))

trong do: R 1a ban kinh dudng tron; con e 1a do 1éch tdm
gitra tdm quay va tdm hinh hoc cua dudng tron lan
¢, €[0+27]. Nhu vay, tor Hinh 2 phuong trinh duong

lan 2; cua BRKT trung tdm 1 dugc cho bai:

bai:

h(@,) =a, +1r(p,)

n( (2)
@ (¢2) .[ Adgoz
0 4T (p,)
Khoang cach truc a;> dugc xac dinh baoi:
27 Fl n(e,)
o J' [# do, 3)
n,  o\ay+tn(e)

Véi n; 1a sb vong quay cua banh rang 2 dé banh ring 1
quay heét mdt vong.

ri(¢y)

Hinh 2. Pudng lin ddi tiép cap banh rang 1 - 2

Thay (1 va 2) vao (3) va ap dung tich phan sd
Dwight [9] khoang cach truc ctia cap BRKT 1-2 duoc
cho bai:
a,(R,e,n,) = R(n, —1)(1+0.25(n, —12)(%)2;12’l 4
2.2. Thiét ké dwong lin ciia cdp bdnh ring khéong
tron 3 -4

Trong trudng hop ndy banh rang 3 c6 duong lan
duoc cho trudce 1a dudng o6van tua elip 23 c6 phuong
trinh duoc cho boi [10]:

2ab
(a+b)—(a—b)cos2ep,

n(ps) = 6))
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trong do: r3(¢3) 1a ban kinh cuc cua duong lan 23; a, b
lan luogt 14 ban truc 16n va ban truc nho ciia 23, Do d6,
duong lan %y ddi tiép voi s xac dinh boi:

(@) = a5, +15(93)

T n(e) (6)
¢4(¢3) = J‘Ldg%
0 Gt ry(93)
Con khoang cach truc as4:
2 Fl r(ey)
o J' [# do, 7)
ny 0o\ T1 (3)

Véin; la sd vong quay cua banh rang 3 dé banh rang 4
quay hét mot vong.

Thay (5 va 6) vao (7) va & dung tich phan
Dwight [9] khodng céch truc a,, cua cip BRKT 3 - 4
duoc cho boi:

a,(a,b,n,) :%((a+b)—\/(a+b)2 —4ab(1—n32)) ®)

2.3. Piéu ki¢gn dong truc ciia hé

Tir Hinh 1, Hinh 2 va Hinh 3 dé truyén mémen
va tbe do tur cap BRKT 1 - 2 sang cap BRKT 3 - 4,
tic hé hoat dong khong bi ket rang thi a;, phai bang
a;> diéu d6 c6 nghia:

f(R,e,a,b,nyn,) =a,(R,e,n,)—ay(a,b,n;)=0 (9)

3. Thiét !(é ciac banh riang khéng tron trong hé
BRKT bang banh ring sinh bién dang ring la
duwong xycloit

3.1. Xdc dinh théng sé thiét ké banh ring khéng
tron trung tim 1

3.1.1. Phuong trinh bién dang rang cua banh rang
sinh 2

Bién dang rang cua banh rang 3 1a dudng xycloit
c6 bién dang rang 1a dudng epixycloit va chan rang la
duong Hypoxycloit nhu dugc md ta trén Hinh 4.

V)
2
i S
. |
Durong epyxycldit |
i (O
! Vs
R Duong hypoxycloit
V2 |
!
O

Xs

Xs

P

0.

Hinh 4. Nguyén ly hinh thanh bién dang banh rang v¢
tinh 2
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Theo [11], phuong trinh bién dang rang /> so
v6i tdm hinh hoc O cua duong tron lan X, dugce cho
boi:

r, (0)=
(=1)¥ reos((2z, — (=1)¥)8) +r(2z, — (=1)* ) cos 4 | (10)
—rsin((2z, — (-1)*)0) +r(2z, — (-1)*)sin 8

trong do:  1a ban kinh duong tron sinh 25(O;, 7); z2 1a
s6 rang cua banh rang 2; @ 1a gbc cuc nhu dugc md
ta trén Hinh 4; g = [ khi 7> 1a duong epyxicloit va
g = 2 khi 7 1a duong hypoxicloit. Nhu vay, trong hé
quy chiéu $,{0,x,y,} cua banh ring 2 phuong trinh

bién dang rang /> duogc cho boi:

r, (0)=r (0)=[e 0] (11)

~ Do banh riang 2 dugc chon lam banh ring sinh
de tao hinh cho BRKT 1 va tir nguyén ly hinh thanh
bién dang rang da dugc trinh bay & trén, thong so
thiét ké duogc cho boi:
Buérc rang trén duwong lan:

(12)

trong do: £, wz lan luot 1a chiéu day ring va chiéu
rong ranh ring t, = w, = 2zr

p, =t +w, =4nr

Chiéu cao rang:

h=h, +h,=4r (13)

V6i hy h, lan luot 1 chidu cao chan ring va
chiéu cao dinh rang h, =h,=2r

Moédun dwoc dinh nghia:
my =L = 4r (14)
Vs

3.1.2. Tao hinh banh rang trung tam 1

Dé thiét 1ap phwong trinh bién dang ring cua
banh rang trung tam 1, coi cap 1 - 2 1a cdp banh rang
an khop trong xét trén hé quy chiéu $.{0.x,y,} cia
can C nhu dugc mo ta trén Hinh 5, nhu vay ta c6
phuong trinh bién dang rang r,, cta banh rang trung

tam 1 duoc cho boi:

r = 'M, ‘M, re (15)
Cos @, ((02) —sin ? ((/72) —a,
Trong d6:‘M, =| sing,(p,) cosg,(¢,) 0 I
0 0 1
cosp, —sing, O
'M, =|sinp, cosp, O|;con r, duge xic dinh
0 0 1
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tir phuong trinh (11). Khai trién (15) phuong trinh
bién dang rang /"; cua BRKT 1 dugc vidt lai:
}(16)

K

|:sz cos(@, —@,) =y, Sin(@, —9,) +a, cosg,

sz Sin(¢1 - ¢)2) + yl(z COS(¢| % ) +a, sin @,

Hinh 5. Tao hinh bién dang rang ctia banh rang trung
tam 2

Trong phuong trinh (15) mdi quan hé giita @, va
¢, dugc xac dinh boi phuong trinh (2), con mdi quan hé
gitta ¢, va @ duoc xac dinh thong qua phuong trinh an
khép:

n,xV, =0 (17)

trong do: mn, la véc to phéap tuyén chung cua cap bién
dang déi tiép (11, "), V,, 14 van toc trugt tuong dbi
gitta hai bién dang (I";, I”») tai diém an khép K;2; con
véc ton, duogc cho boi:

org, ()
= 2 X 18
2= 59 (18)
voi k=[0 0 1]',V,, dugc cho bi:
Va :((2)(’)2 - (')wz)erz —(a,x (])mz) (19)

sau khi khai trién cong thirc (19) va bién doi:

(1 + ilZ(%))sz (@,) +ayipy (,)sin g,

V, =w
T (14d,(0) xg, (90) +apiy (9,) cos @,

} (20)

Thay (18 va 20) vao cong thirc (17) va rat gon ta co:

£00,0,) =", 0y, () +x'¢ (O)x, (0))+
+(y '1(2 (O)sing, + x'l(z (O)cosp,)r, (,) =0

2n
Giai phuong trinh (21) ta xac dinh dugc mdi quan hé
cua 8 va @,.

Théng sé thiét ké ciia banh ring trung tim 1

Do cép banh rang 1 - 2 &n khdp trong véi nhau, vi
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vay phai cing mo-dun do d6 ta co:
m, =m, =4r (22)

Dé cip banh rang 1 - 2 an khép khit va an khép ding
dung thi:

P, =P, =t +w, =t,+w, =dzr (23)
Nhu vay, ) rang cua banh rang 1 dugc cho bai:
C n,C.
4= Sl n,z, (24)
pCl pL‘z

trong do: Cy .Gy, lan luot 14 chu vi cia duong lan %
Vé. 22.

3.2. Xdc dinh théng sé thiét ké banh rang khéng
tron trung tim 4

3.2.1. Phuwong trinh bién dang banh rang sinh 3

Trong truong hgp nay bién dang rang cua banh
ring 3 1a quy tich ciia mot diém cd dinh trén dudng
tron sinh, khi duong tron nay lan khéng trugt phia
ngoai va phia trong cua elip lan nhu dugc mo ta trén
Hinh 6.

Hinh 6. Nguyén ly hinh thanh bién dang banh rang v¢
tinh 3

Theo [12], phuong trinh bién dang rang 73 so
voi tdm O; cua duong elip chinh tdm 23 dugce cho
bai:

rcosy(0)+rcos&(H)+r(0)cosd

r. @)= " e _l@s)
rsin y(6)+(=1)*rsin £(0) + 1, () sin 6

Trong do6: r(@)dugc cho bdi (5); con
(@) =(=D*EO)+y(0);

ox_ (0)/00
&) =tan"! R

dv_ (0)/80 |

Z3
2 2
, Lo 8x23 (6) ay23 (6) Y .

v =11 —55 26 roe o

0

kinh duong tron sinh 25O, 7); g = 1 khi I3 1a bién
dang dinh rang va g = 2 khi 73 la bién dang chan
rang.
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3.2.2. Tao hinh banh rang trung tam 4

Tuong tu d6i voi banh rang 1, trong trudng hop
nay phuong trinh bién dang rang r, cua banh rang

trung tam 4 dugc cho boi:
r, = ‘M, ‘M, r (26)
cos@,(p;) —sing,(¢;) —ay,
trong  d46:°M, =| sing,(¢;,) cose,(¢,) 0 |;
0 0 1

cosp, —sing, 0
'M, =|sing, cosp, O0|;r, dugc xic dinh tir

0 0 1

phuong trinh (25). Khai trién (26) phuong trinh bién
dang rang ciia BRKT 1 duogc viét lai:

r . .
o xl(3 Sm(¢4 — ¢ ) + yl(z COS(¢4 - ¢3) + a,, smao;

{x,ﬁ Cos(@, — @) — Y, SIN(@, —@;) + ay, COS P,

@7

Hinh 7. Tao hinh bién dang rang cua banh rang trung
tam 4

Trong phuong trinh (26) mdi quan hé giita @, va
@, dugc xac dinh bdi phuong trinh (6) con mdi quan hé
gitta @, va @ dugc xac dinh twong ty nhu dbi véi banh
rang v€ tinh 2 thong qua phuong trinh an khop, sau khi
bién dai ta co:

1(0,0)=(3"¢ Oy, (O)+x' (0)x,, (6))+

+(¥'g, (@)sing, +x', (6)cosp,)ry(p;) =0

(28)

Giai phuong trinh (28) ta x4c dinh dugc mbi quan hé @
va @, .
Théng sé thiét ké ciia banh ring trung tim 4

Cép banh rang 3 - 4 an khdp trong v6i nhau vi vay
phai cuing modun, do d6 ta co:

m, =m, =4r (29)
Dé cip banh rang 3 - 4 an khdp khit va dang thi:
P, =D, =tL+w,=t,+w, =4xr (30)
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Nhur vy s6 rang cta banh ring 4 dugc cho boi:

C n,C.

x 3R 1z, 31
p.,

24

p.,
Véi ng s C24 lan luot 1a chu vi ciia dudng lan 2 va 2.

4. Tranh ciit lem chan ring

Theo [9], dé trong qua trinh tao hinh bién dang
ctia banh ring sinh khong cit lem vao chéan rang cua
banh rang dugc tao hinh thi phuong trinh bién dang
rang phai thda man:

Al +A;#0 (32)
trong do:
dx,. (0) "
_| do S
oo o) de|
00 o, dt
dyl(‘ )
do iy
LG () de,
00 oo, dt
Véi: V., V,, (i =2,3;j=1,4)la cac thanh phin

cua van toc trugt trén bién dang banh rang sinh 77 tai
diém tao hinh K dugc xac dinh tuong tu muc 3.1,
khai trién A,, A, ta co:

A =4 +BC,
(33)
A, =4,-BC
Véi:
X ,
A4 =—(r(yg sing, +x; cosp,)+

J

! ’ :
+1,(Vg, COSQ, — Xy, sing,))
7 ro.
B = [1 +—’J Vi, —a; —sing,
B 7
” ”2 " o1 2
C = Y Vi, T Vg, +Xg X X —
" : "
—1,(vi, sing, +xi cosg,)
!
Ly
i K; ot : ’
A, =——(r/(yg, sing, +x; cos,)+

J

+7;(Vk, cos @, —x; sing,))

Nhur vay, bo tham sb thiét ké cip BRKT phai thoa
man hé phuong trinh (32), néu khéng thoa man thi can
phai hiéu chinh lai thong sb thiét ké ciia duong lan va
bién dang rang ctua cap BRKT.
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5. Phan tich dong hoc hé banh ring khong tron kiéu
hanh tinh

Xét trong hé quy chiéu cua can C:

i . ), — O,
llczzllzz 1 <

®, — @

)

(34)

i€ =i, =5"%
34—y =

®, — o,

Vi banh ring 2 va banh ring 3 tao thanh khdi banh
ring nén @, = w, va BRKT trung tdm 4 c¢6 dinh nén

@, =0do do:

O — W

,’ﬁ :l'lczl‘f4 = — =1-i, (35)
c
Mat khac:
c__ nip)
I =
a, +1,(9,) (36)
.c _ n(p)+a,
by == —"—
()

Thay phuong trinh (36) vao phuong trinh (35)
bién doi va rat gon ta xac dinh duoc ty so truyén i :

i1c=1—( r() ][ r() J 37
ay, +1,(0) )\ 1 (@) —as,

6. Vi du thiét ké sb
Vidu 1: Thiét ké thir nghiém hé BRKT kiéu hanh tinh

Béang 1. Thong s6 thiét ké cip banh ring sinh bién
dang xycloit

. ) Ky Bénh rang sinh
Tén goi hisu

v BR2 BR3
Ban kinh duong lan 2 /mm] R 24,63 -
Do 1éch tm duong lan 2> [mm] e 4,63 -
Ban truc 16n duong lan 23 [mm] a - 13,73
Ban truc nho duong lan 23 /mm] b - 10,76
Ban kinh duong tron sinh /mm] r 1,22 1,24
Moédun m 4,88 4,96
S6 ring z 10,00 | 5,00
Budc rang trén duong lan [mm] D 15,33 | 15,52
Chidu day rang /mm] t 7,66 | 7,76
Chidu rong ranh ring [mm] w 7,66 7,76
Chibu cao rang [mm] h 4,88 4,96
Chiéu cao dinh rang /mm] ha 2,44 | 247
Chiéu cao chan riang [mm] hy 2,44 2,47

Tu phuong phap luan va mo hinh todn hoc da
duoc thiét 1ap & trén, trong nghién ctru nay nhom tac
gia dd viét chuong trinh tinh toan, thiét ké so trén
Matlab dé tim cac thong sb thiét ké cua hé BRKT
kiéu hanh tinh v&i thong s thiét ké khoi banh rang vé
tinh 2-3 dugc cho trong Bang 1, con cac thong sb
thiét ké cua BRKT trung tim 1 va 4 dugc tinh toan
theo khdi banh ring vé tinh 3 - 4 va dugc tong hop
trong Bang 2.

Béang 2. Thong sb thiét ké cip banh ring trung tim
bién dang xycloit

. . Ky Béanh rélng
Tén goi hidu trung tdm
j BR1 BR4

Hé sb vong quay [vong] n 2 3
Modun m 4,88 4,96
S6 ring [rang] z 10,00| 5,00
Budc rang trén duong lan [mm] p 15,33 | 15,52
Chidu day rang /mm] t 7,66 | 7,76
Chiéu rong ranh rang [mm] w 7,66 7,76
Chiéu cao rang [mm] h 488 | 4,96
Chiéu cao dinh rang /mm] ha 2,44 | 247
Chiéu cao chan ring /mm] hr 2,44 2,47
Khoang cach truc /mm] aij 2425 24,25

Sau khi kiém tra thoa man: (a) Piéu kién dong
truc phuong trinh (9); (b) Diéu kién cit lem phuong
trinh (32) Bang 2 1a bd thong s thiét ké dugc chay
trén mo dun chwong trinh khi thiét ké BRKT trung
tam 1 va 4, con Hinh 8a 14 ban thiét ké bién dang ring
cia hé BRKT, Hinh 8b ban thiét ké hé¢ BRKT, Hinh
8c 1a d thi ham ty sb truyén i;c caa hé.

Tir Hinh 8 nhan thdy cac ring trén cac BRKT
trung tim 1 va 4 déu bang nhau & moi vi tri trén
BRKT ké ca & vi tri I c6 ban kinh cong p = 74,23 mm
va vi tri I ¢6 ban kinh cong p = 35,64 mm nhu mo ta
trén Hinh 8a day 1a wu diém cua bién dang nay dong
thoi hé banh riang van dam bao truyén dong mic du
hai c@p banh rang 1 - 2 va 3 - 4 ¢6 médun khac nhau
nhu duoc téng hop trong Bang 1 va Bang 2.

Vi du 2: Khdo sat anh hwong ciua hé $6 léch tam
M = ¢e/R cua banh rdng vé tl'lgh 2 vgi hé so A = b/a cua
banh rang vé tinh 3 den ty so truyén hé BRKT.

Trong vi du nay, cac phuong an thiét ké duong
lan dugc tinh toan sd sao cho khong lam thay doi
khoang céach truc ciia hé theo phuong trinh (9), s6
ring thiét ké bién dang ring duoc chon sao cho céac
banh rang co sd ring khong doi theo cac phuong trinh
(24, 30, 31) va duoc téng hop trong Bang 3. Hinh 9a
thé hién anh hudng u cia do l1éch tim e dén ham ty sb
truyén, con Hinh 9b mé ta anh huong cua ty sé ban
truc elip A dén ham ty sb truyén cua hé BRKT kiéu
hanh tinh.
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Béng 3. Khao sat anh huong cia 1, A dén ty s6 truyén

Truong R e a b
hop [mm] | [mm] H [mm] | [mm] 4

1 2425 0,0 | 0,00

2 24,63 | 4,63 [ 0,18 | 13,73 | 10,75 1 0,7
3 30,00 | 11,73 | 0,39

4 12,50 | 11,78 | 0,9
5 25,00 3,88 | 0,15 15,03 9,93 | 0,6
6 20,00 7,90 | 0,4

0.45

0.4

0.25F {4~

02 R

0 8 10 12 14
¢ [rad]
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Hinh 8. Hé BRKT kiéu hanh tinh
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Hinh 9. Anh huéng cua A, ¢ dén ty sb truyén

Tir Hinh 9 nhan thiy sy thay dbi bién do cia

ham truyén phu thudc vao ty 1& A ban truc 16n a va
ban truc nhé b ciia banh ring elip 3 nhiéu hon 1a ty s6
4 40 1éch tam e cua banh rang try tron 2. Vi viy,
trong cac mg dung can sy thay d6i 16n vé bién do cua
ham truyén thi Iyra chon thay d6i hé sb A hon 1a hé sb
4 vi ham truyén ciia hé BRKT phy thudc va dudng
lan cta cac banh rang trong hé ma khéng phu thude
vao bién dang ring. Ciing tir Hinh 9 cho thay h¢
BRKT kiéu hanh tinh nay thuong ding cho cac bd
bién dbi toc d tang tbc.

6. Két luan

Tu nhitng phan tich danh gia trén day nghién

ctru nay c6 mot so dong gop chinh nhu sau:

ba xay dung dugc cac phuong trinh toan hoc
phuc vu thiét ké hé BRKT kiéu hanh tinh c6 bién
dang rang la duong cong xycloit v6i uu diém 1a
tat ca cac rang trén BRKT trong hé déu nhau vé
hinh dang va kich thudc, khic phuc dugc hién
tuong rang khong déu khi st dung dudng than
khai ctia duong tron lam bién dang rang cla céc
BRKT nhu cac nghién ciru truyén thong da thuc
hién.

Diéu kién ddng truc ciia hé BRKT cho phép thiét
ké phan c6 dinh can C ciia khdi banh rang vé tinh
2-3 don gian hon cic phuwong an thiét ké cua
Mundo [7] va caa Lin [8] d4 dé xuat.
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- Khi can thiét ké bo bién ddi toc d6 kiéu tang tc
can bién do ham ty s6 truyen 16n thi hi¢u chinh
hé s6 A hon 1a hé s6 .

Loi cam on

Nghién Cfr}l nay ﬁuqc tai trg boi B gido duc va
bPao tao trong deé tai cap B9, ma so: B2019 -BKA -09.
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