Tap Chi Khoa Hoc Gido Duc Ky Thudt (27/2014)
Trwong Pai Hoc Sw Pham Kj Thugt Tp. Ho Chi Minh

PHAN TiCH LUC BANH RANG
HANH TINH CON LAN HYPOXICLOIT

FORCE ANALYSIS OF
THE PLANETARY HYPOCYCLOID ROLLER GEARS

Nguyén Hong Thai®, Lé Hiéu Giang®, Thach Diing Chinh ®

DTruong Dai Hoc Bdch khoa Ha Noi
@ Truong Pai hoc Su pham Ky thudt TPHCM
& Truwong Cao Pang Nghé Viét Nam - Singapore

TOM TAT

Hép giam téc banh rang con lan hypéxicléit thiwong dwgc sir dung trong cdc thiét bi chinh
xdc nhw robot cong nghiép, may CNC hay cdc thiét bi diéu khién s6 boi nhitng wu diém ciia
né nhie ty s6 truyén lom, kich thude nhé gon, @é chinh xdc cao do khir dwoc khe hé canh rang.
Co 56 dé tinh todn, thiét ké cac hdp giam toc logi nay la xdc dinh quy ludt phan bé lic tai cdc
diém tiép xiic giita cdc con lan ciia banh rang con lan véi vanh rdang hypéxicldit va quy ludt
phén bé luc ciia cac chot truc ra véi banh rang con lin trong qud trinh an khép day chinh
la noi dung trinh bay cua bai bdo nay.

Tir khéa: Hop giam tdc hypoxycloit.

ABSTRACT

Hypocycloid reducer is usually used in devices with high precision such as the industrial
robots, the CNC machines and the digital-control equipments, because of its advantages large
transmission ratio, compact size, high precision because of backlash reduction. Calculation
and design of this gear box are to determine the force distribution rule at contact points
between the cylindrical rollers of the planet wheel and hypocycloidal ring gear. It is also
necessary to calculate the force impact between rollers of the output shaft and cylindrical
rollers in gear matching process. These are the main contents of this paper.

Keywords: hypocycloid reducer.
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I. DAT VAN DE

Bo truyén banh ring chét con lan
epyxicldit va hypoxicloit thuge nhom bo
truyen banh rang hanh tinh thé hé méi [1].
Dén nay, da co rat nhiéu cong trinh nghién
ciru vé& b truyén nay nhung chu yéu tap
trung vao nghién ctru loai bd truyén banh
rang con lan epyxicldit, tir nghién ctru cac
phuong phap thiét 1ap bién dang banh rang
cho dén dong hoc, dong luc hoc, thiét ké va

ché tao v.v...[2 - 6] Vi du nhu nghién ctru
anh huong cua sai s6 gia cong dén khe ho
canh rdng cua bo truyen banh rang con lin
epyx10101t dan dén mo men cua tryc ra khong
deu cua tac gra Yang [7], hay xac dinh anh
huong cua sai s0 gia cong dén quy luat phan
bd lyc giira con lan ctia banh riang con lan va
vanh rang epyxicloit khi khong ke dén luc
ma sat cua Tsetserukou va cac dong nghiép
[8], vé van dé ngay ciing phai ké dén Mirko
BlagOJevr [9] nghren ctru anh hudng cua lye
ma sat glua cac con lan cia banh rang chot
con lan va vanh epyxicldit anh huong den
quy luat phan bd tai trong ciia bd truyén.
Ngoaira, Meng va nhitng nguor khac [10] da
dua ra mo hinh toan hoc xac dinh hi¢u suét
ctia b truyén banh rang con lan epyxrclort
2K-H khi xét dén lyc ma sat v.v..

Bai bao trinh bay phan tich va tinh
toan quy luat phan bo luc gitta cac con lan
ctia banh rang chdt con lin v6i vanh ring
hypoxicléit va luc tac dung tir chdt truc ra
1én banh rang con lin khi khong ké dén luc
ma sat nham phuc vu cho cac tinh toan tiép
theo ctia bai toan thiét ké.

II. PHAN TiCH LUC

Chi tiét chinh trong hop giam tdc banh
rang con lan hypoxicloit la vanh rang
hypoxicldit va banh rang chdt con lan. Do
do, dé thiét ké bo truyén ndy can phén tich,
tinh toan luc tac dung tai cac diém tiép xuc
(gitta vanh rang hypoxicloit voi con lan cua
banh rang chot con lan va chét dau ra voi
banh rang chot con lin) trong qué trinh dn
khop, hinh 1 13 so do phan tich lyc khi xét
trén banh rang chét con lan:
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Xét trén banh rang chét con lan:
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Trong do:

+ Canh tay don cua cac lyc F .;:

t,=z,Esin(p—-a;)
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+ Canh tay don cua céc luc Fy

b; =R, sin(z,0)sin ¢, (10)
Véi: B, = 180(2i11) va §, = 360(j—1)
(z, -1 m (11)

o Tinh gia tri a;

Toa do diém D, trong hé quy chiéu 9, tai

thoi diém an khép:
Xp, cos® —sin® 0 —Ecoso| R, cosp;
Yp, sin@ cos® O —Esing | R,sinp;
oo o 1 o0 0
3) 1 0 0 0 1 1
(12)

(4) Ciing xét trong hé quy chiéu 8, ta co:

xp =E(z,+1)cose (13)
yp =E(z, +)sing

Nhuvay: o, =tan~'| 22 P (14)
Yp, —¥p

Thay phuong trinh (12 va 13) vao phuong
trinh (14) ta c6:

o = tan”! R, cosBcosP, —E(z, +1)cos(z,0)
' R, sinOsinfB; — E(z, +1)sin(z,0)

(15)
Tu diéu kién (8) theo lap luan tir cac tai
liéu [1, 9, 11, 12] giai hé phuong trinh (5)
tinh dugc cac luc F , va FKJ. theo M,. Hinh 2,
(6) 3, 41akét qua tinh toan.

)

(7

®)

9 Hinh 1 phan tich lyc banh rang con lan
hypoxicloit hanh tinh.
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II. Vi DU AP DUNG g w T _

Ap dung tinh luc F,vaF, v6i hop giam
toc co thong so ky thuat va kich thude cho
trong bang 1 va 2.
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X 4w v6i banh rang hypoxicloit trong qua trinh an
khép duoc xac dinh trong bai bao la co s¢
b) truc ra quay mot goc 6= 12,41 cho cac tinh toan, kiém nghiém trong qua
trinh thiét ké cac chi tiét con lai cua hop giam
tdc banh rang hanh tinh con lin hypoxicldit
ma tac gia sé trinh bay trong mot dip tdi day.
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