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PHAN PHOI TY SO TRUYEN TRONG HQP GIAM TOC HAI CAP
TRUC ViT - BANH RANG
SPLITING THE TOTAL TRANSMISSION RATIO OF TWO-STAGES

WORM-HELICAL GEARBOXES
ThS. CAO NGOC VI
Vién Khoa hoc Co’ sé, Trweoong DPHHH

Tom tat
Bai bao trinh bay phuwong phap phan phOI ty sé truyén trong hop giam téc hai cap truc vit
- bénh réng theo diéu kién mémen xodn trén truc banh vit khéng dbi. Két qua cua bai bao
c6 thé dung lam co sé khoa hoc cho viéc tinh toédn phan phdi ty sé truyén cia céc loai
hép giam khac.

Abstract
The article presents a method for spliting the total transmission ratio of two-stages worm-
helical gearboxes, basing on the constant torque condition of the worm-wheel shaft. The
achieved results may be used as scientific foundation for calculating and splitting the
ratios of the other gearboxes.

1. Dat van dé

Viéc phan phdi ty s6 truyén (TST) trong hop giam téc (HGT) 2 cép truc vit — banh rang co y
nghia quyét dinh dén kich thwéc khudn kho, khéi lwgng, do bén cling nhw gia thanh clda san pham
[3,5..7].

. Hién nay, viéc phan phéi TST trong HGT 2 cép truc vit - banh rang dwoc thwc hién dya theo
do thi, trinh bay trén hinh 1 [1, 3, 6, 7]. Dwa theo cac théng so chon trudc va TST chung u, cua
h@p,‘ tra do thi trén dé tim TST u, cla cap nhanh, tlr d6 tinh TST u, clia bd truyén cap cham (bd
truyén banh rang tru) theo céng thirc [1, 3, 6, 7]

uZ:—, (l)

~ Phuong phap phan phdi TST trén day co nhuoc diém 1a khong chinh xac do phai tra do thi,
dong thoi rat khd khan khi 1ap trinh tinh toan tw dong.
Trong bai bao nay, trinh bay viéc phan phéi TST trong HGT 2 cép truc vit - banh rang dwa
trén diéu kién khong d6i cla mémen xoan trén truc banh vit.
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Hinh 1. Bé thj xdc dinh ty sé truyén u, cda bé truyén truc vit
trong hép giam téc 2 cép truc vit - banh ring.

2. Phwong phap phan phéi ty sé truyén trong hdp giam téc 2 cap truc vit - banh rang
Tl diéu kién bén tiép xdc cla rang banh vit, ta c6 [1..4, 7..8]:
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GH:m\/(q”zJ.TZ-KH <[o,] @

z, a q

q — hé sb dwong kinh truc vit;
z, — s6 rang banh vit;

a,1 — khodng céch tryc ctia bo truyén truc vit - banh vit;
T, — mémen xo0an trén truc banh vit;

Ky — hé sb tai trong khi tinh strc bén tiép xuc;

[on] — (ng suét tiép xtc cho phép cua vat liéu banh vit.
Mémen xoan cho phép trén truc banh vit

[Ta]= 2 ( - jg-q'["Hl]Z, ©)

1702\ q + z, Ky,

1
Véia, = Em(q +Zz) [1..4, 7..8], phwong trinh (3), tré thanh:

[le ] _ dyudan .[GHl]z , 4
8.170°2 K
dw11, dw21 — dwdng kinh vong lan truc vit, banh vit
dypy =0 U tgy. ©)

u, — ty sb truyén cla bd truyén truc vit — banh vit;
Y — go6c nang ren truc vit.
Két hop (4) va (5), ta co:
2
_ dfm '[GHI] 6
[le ] - 2 ! ( )
8.170°.K ;,.u,.tgy

Tl diéu kién bén tiép xdc cta bd truyén banh rang tru [1..4, 7..8]:
2T, K, (u+1)

Oy =2ZyZyZ,. <loy ] M
H M*=H U.bm.dil [ H ]
Zy — hé sb co tinh cta vat liéu banh rang;
Zy — hé sb hinh dang bé mat tiép xuc;
Z. —hé sb xét dén su tring khép cla rang;
T, — mdmen x0an trén truc banh dan;
b, — chiéu réng vanh rang banh rang tru;
dy,1 — dwérng kinh vong I&n banh dan.
Mémen xoan cho phép trén truc banh dan
u,b_.d,.
[T21] _ 2-Ne 20)12 [GHZ] , ©)
2(zy-z42,) Ky, (U, £1)
1
b, =Wz :E\Vbaz-(uzil)-dmlz' ©)

U, — ty sb truyén ctia bd truyén banh rang try;
Whaz, Woaz — hé sb chiéu rong vanh réng banh rang tru [1..4, 7, 8]

1
W2 =§Wba2'(u2i1)’ (10)

Thay (9) vao (8) va dé y rang duwz2 = Us.duwi2[1..4, 8], ta co:
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[T21] _ WbaZ'dzZZ'[GHZ]Z ,

(11)
2K3 K, U5
Kq — hé sb dwérng kinh banh rang tru khi tinh theo sirc bén tiép xuc [4, 8]
K, =32(2,,Z,Z,)* .
Do [le] = [TZl], tr cac phwong trinh (6), (11), ta co6:
dizr[GHl]z _ Whao -dizz-[GHz]2 (12)
8.170° K U tgy  2K3K,,.u?
Hay
dim . KHZ'[GHI]Z . 3 2 _U (13)
Aoz Wbaz-KHl-[GHz]2 8.170°tgy  u,
Vi Uz = up/u; nén phuwong trinh (13) c6 thé viét dang:
3 2
d;m . KHZ'[GHI] . K3, 22 uz =u’, (14)
©22 Wbaz-KHl-[GHz] 8.170°tgy
Hay
u, ~0,035.K,.C,.C,3u’ (15)

2
C, :M; Cy zg,\/KHZ'[GHl]Z ) ! ;tgy = 0,2 [3].
dmZZ KHl-[GHz] \Vbaz

Céc hé sb Cgq, Ck lan lwot phan anh twong quan vé kich thwédc va do bén gitra cac bo truyén
trong HGT. Gia tri clia C4 va Ck c6 anh huéng truc tiép dén kich thwdc, khdi lwong, d6 bén ciing
nhw kha nang bdi tron cla hop. Bé thuan tién cho viéc bdi tron cac bd truyén trong hdp, ddng thoi
khong 1am tang kich thuéc HGT, nén chon Cq = 1,44+1,95 [3, 7]; Ck = 0,68 [5] va Ky = 77 Mpa'®
[1..5, 8]. Khi do, ta co:

u, ~ (2,64+357)3u? (16)

Phwong trinh (16) cho phép x&c dinh mét cach nhanh chéng va chinh xac tri sb u; cta bo
truyén truc vit — banh vit (b6 truyén clp nhanh). Gia tri tinh dwoc clia uy can lam tron thanh sb
nguyén, déng thoi uy phai thda man diéu kién u; = 8. Néu tinh dwoc u; < 8, ta chon ug = 8 rdi tinh
u, theo cdng thie [1, 5, 6]:

_ Uy
.
3. Két luan va kién nghi
- Bai bao da chi ra nhitng han ché clia phwong phap phan phéi TST trong HGT 2 cép truc
vit — banh rang dang str dung pho bién hién nay;
- Thiét lap dwoc cong thirc cho phép phan phdi TST trong HGT 2 cép truc vit — banh rang.
Cong thirc nay khong nhitng cho phép phan phoi TST mét cach chinh xac, nhanh chong ma con
tao dieu kién thuan lgi dé lap trinh ty dong tinh toan thiét ke;
- Két qua cla bai bao c6 thé dung lam co s& khoa hoc trong viéc phan phbi TST cho cac
loai HGT va lam tai liéu tham khao phuc vu cho cdng tac gidng day, hoc tap cling nhw nghién ctru.

u, an
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