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XAC PINH CAC THONG SO PONG HOC TRONG MOT SO
HOP GIAM TOC HANH TINH HIEN DAI

Nguyén Thi Quéc Dung- Phan Quang Thé (Truong PH Ky thudt cong nghiép - DH Thdi Nguyén)

1. M6 dau

Truyén dong hanh tinh 12 co cau truyén dong trong d6 ¢6 truc quay cuia it nhat mot khau
di dong. Nhiing co cau hanh tinh ma tat ca cdc khau co ban déu quay goi 1a co cau vi sai. Truyén
dong hanh tinh thudng duoc thuc hién theo nguyén 1y an khép, rat it khi ton tai kiéu truyén dong
hanh tinh ma sét.

Trong thuc t€ k¥ thuat hién dai thuong st dung
céc kiéu hop giam t6c hanh tinh sau:

- Hop giam toc banh rang hanh tinh.

- Hop giam toc banh rang song.

- Hop giam toc banh rang hanh tinh Cycloid.
2. Co so tinh toan van téc goc va ti s6
truyén trong cac hop giam téc hanh tinh

Hinh 1: Truyén déong hanh tinh

Co s6 xdc dinh van toc gbc cua cac khau trong truyén dong hanh tinh Ia sir dung phuong
phédp Villis va gidi tich, 4p dung vao tiing so dé tinh toan cu thé méi c6 thé xac dinh chinh xéc
van toc goc, ti s6 truyén ciing nhu dua ra cadch phan phéi ti s6 truyén cho cdc bo truyén mot cich
phit hop. D€ xac dinh van t6c goéc cdc khau, st dung céc ky hiéu mang chi s6 vé6i qui uGc chi sd
phia dudi ky hiéu khau cht dong va bi dong, chi s6 phia trén ky hiéu van tdc goc xét véi khau do.

Goi w,, w,, ), lan lugt 1a van téc goc cua cac banh trung tam 1, 3 va can 0. Sir dung
phuong phép Villis, ti s6 truyén clia cdc khau khi c6 dinh can 0 [1]:
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Hinh 2: So do truyén
dong vi sai
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Néu biét ti s6 truyén cta cdc khau trong chuyén dong tuong d6i vé6i can |y c6 thé xdc
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dinh dugc ti s0 truyén tir khau d6 dén can 11 hodc ti s6 truyén tir can dén khau dé Igl.

3. Xdc dinh vdn toc goc va ti s6 truyén trong hop giam toc banh rang song

Truyén dong banh rang séng st dung banh ring mém truyén séng bién dang. Cau tao bo
truyén banh rang séng gobm ba bo phan co ban: Bianh rang mém 1, banh rang ciing 2 va can tao
séng b (hinh 3) [3].

Nho bién dang clia banh rang mém nén c6 thé tao ra mot vai viing an khép dong thoi, do
d6 bu trir dugc cac sai s6 ché tao va lap rdp, dat do chinh xdc dong luc hoc tuong d6i cao, 1am
viéc diéu hoa, it on...

Ttruyén dong banh
rang song duoc dung chu yéu
& cdc co cau doi hoi ti sO
truyén 16n, do chinh xac cao,
cac co cau c6 quan tinh nho va
yéu cau tac dong nhanh trong
cac hé thong diéu khién, cdc
kh6p dong trong cac tay may,
truyén chuyén dong xuyén kin

qua CéC mol trlIleg hOé. Chﬁ/t, Bién dang cta vanh rang mém
phéng xa..nho nhiing uwu Hinh 3: So dé hop gidm téc
diém: bdnh rdang séng

- Khe hé giita cac cap
rang 6 mién dinh s6ng gan nhu triét tiéu.

- S6 d6i rang dong thoi an khép 16n (dén 40%).

- Pat ti s6 truyén 16n: i = 50- 300 (1 cap); i = 200- 10* (2 c4p).

- Lam viéc diéu hoa, ém, it 6n...

- Hiéu suat truyén dong tuong d6i cao: Khi i = 50-200 thi n=70-85%.

- C6 thé tao duoc co ciu truyén dong xuyén kin qua vach ngan giita hai moi trudng (hinh 4).

* Truong hop bdanh rdng ciing co dinh va can b dan déng (hinh 3):

Tinh todn tuong tu truyén dong banh riang hanh tinh. Gia st khau chu dong la can tao
song ¢6 van toc W, khau bi dong 1a truc banh ring mém c¢é van toc géc w,. S& di banh rang 1
quay 1a do chénh léch s6 rang giita banh rang mém 1 va banh rang cing 2. Ung v6i mbi vong
quay cuia can tao séng b, mot rang ctia banh rang mém 1 s€ ¢6 2 lan vao an khép véi banh riang
cting 2. Khi cén tao séng b quay hét 1 vong (¢,=21) thi truc quay ctia binh ré%g mém 1 s& quay
theo chiéu ngugc lai mot géc tuong Gng v6i phan chénh 1éch s6 rang: @, = ;(Z2 - 7).
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Ti s6 truyén cuia hé xdc dinh theo cong
thuc:
2 = ©, = 2n
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- 1y = , —7 (6) Hinh 5 : So do hop giam téc cycloid
2 1
Véi z, va z, la s6 rang cua bdnh rdng Zk7\)_f
mém va bdnh rang ciing.
* Truong hop co dinh banh rang mém %
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vong (¢, = 21 thi banh rang cing 2 sé quay
cling chiéu véi can tao séng mot goc: Hinh 4: Truong hop c& dinh
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Vay, ti s6 truyén cua co cau banh rang séng chi phu thudc vao so rang cac banh.

4. Xac dinh van toc goc va ti s6 truyén trong hop giam toc cycloid

Céc loai hop giam t6c rang cycloid ¢6 ti s6 truyén 16n dugc st dung dic biét rong rai
trong nhitng nam gin day. Loai hop giam toc ndy gom 4 chi tiét chinh: Truc vao lap trén 6 bi va
banh léch tam 1, dia rang cycloid 2, vong rang vanh ngoai bang chot va con lan 3, truc ra cung
vanh chot va con lan 4 (hinh 5) [2].

Do dic diém két cau c6 nhiéu doi rang dong thoi an khép, mat khdc ton tai su tiép xdc
gilta cac cung 16i 16m c6 16p dau, lai dugc bo tri hai viing an khép d6i xiing nén hop giam téc
cycloid c6 nhitng wu diém:

- Ti so truyén thay déi trong khoang rong: Cap don tir 6:1 dén 87:1, cap kép 10 000 000:1

- Kha nang chiu tai 16n: M6 men xoan dau ra c6 thé dat téi 65 000 Nm.

- Kich thuée nho gon, trong lugng nhe, quan tinh thap.
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- Hau nhu khong c6 khe hd canh rang khi an khép déi chiéu vi vay 1am viéc ém va khong
bi tré trong diéu khién.

- C4c cdp truyén dong dé dang thiét k€ theo nguyén tic modun hoa nén rit thuan loi cho
viéc nang c4p ti s6 truyén va chuyén mon hod san xuét.

Hop giam toc cycloid thuong duoc dung trong rd bot cua cac nganh dau khi, cong nghiép
nhe, cong nghiép ché bién, cong nghiép duoc, cong nghiép dét may, in an va siy kho, cong
nghiép mo, luyén kim, nganh cap thoat nudc va ch€ tao mdy...Cau tao hop giam toc cycloid nhu
trén hinh 6.

Van t6c¢ goc cua truc ra chinh la van t6c goc cua dia rang cycloid. Khi vanh rang ngoai c6
dinh, v&i s6 rang va s6 chot da biét, ti s6 truyén ctia hé duoc xac dinh theo cong thic:
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Vdi: z, va z; la s6 rdng dia cycloid va
vanh rdng chot con lan. Vdn toc can 0 chinh la
vdn téc goéc cia truc 1.

Pé tao ra ti s6 truyén I6n, cin gidm , ,
chénh léch s6 rang clia banh 3 va 2, thudng 12 Hinh 6: Cac chi it trong hip giam e

chénh léch mot rang. Nhu vay: cycloid
- —,
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Ti s6 truyén clia hé bing s6 rang dia cycloid, dia rang va do d6 truc ra quay nguoc chiéu
truc dan.

5. Két luan

Céc loai hop giam toc vira ¢ ti sO truyén 16n vira dam bao hiéu suét cao luon 1a muc tiéu
nghién ctu clia cdc nha san xudt tir nhiéu thap ky qua. Hop giam t6c hanh tinh da phan nao dap
ing dugc cac muc tiéu trén nén ngay cang duoc tng dung rong rai. Tim hiéu cau tao, nguyén ly
lam viéc ciing nhu phuong phép tinh toan thiét k€ hop 1y sé gép phan khai thac va st dung tot
céc loai hop giam tdc trén, dong thoi huéng téi muc tiéu chi dong ché tao san xudt ching, dap
ting cdc nhu cau st dung cua thuc tién san xuat.
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Toém tat
Trong nhitng nam gén day, c6 su gia tang 6 at cua viéc st dung céac loai hop giam toc
hanh tinh chiing t6 chiing c¢6 nhiing tinh nang uu viét. Qua khao sat cuia mot s6 nhém nghién ciru
thay rang: T nam 2000 trd lai day, hau hét cdc thiét bi va day chuyén cong nghé nhap ngoai déu
st dung c4dc hop giam toc hanh tinh. Bai bdo nay trinh bay vé dac diém céu tao va céch x4c dinh
cac thong s6 dong hoc cia mot s6 hop giam toc hanh tinh hién dai.
Summary

In recent years, the massive increment of using planetary gearboxes has proved their
preeminence. Studies of the possible consumption carried out by some study groups indicated
that since 2000s, most of the imported production lines and devices have used modern planetary
gearboxes. This paper presents the construction characteristics, features and determination of
basic parameters of some modern planetary gearboxes.
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