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PHAN PHOI TY SO TRUYEN TRONG HOP GIAM TOC HAI CAP
BANH RANG TRU
SPLITTING THE TOTAL TRANSMISSION RATIO OF TWO-STAGE
HELICAL GEARBOXES

TS. DAO NGOC BIEN
Vién KHCS, Trwong PHHH

TOm tat
Trong bai bao trinh bay phwong phap phéan ph0| ty sé truyen trong hép gidm téc hai cap
banh réang tru theo yéu cau boi tron, dwa trén diéu kién vé quan hé gidra cac mémen xoan
trén truc banh dén cép nhanh va cédp chdm, diéu kién vé dé6 bén déu tiép xic clda cac bo
truyén.

Abstract

In this article presents a method for splitting the total transmission ratio of two step helical
gearboxes for archiving splash lubrication condition, based on relation of torque on the
driving gear shafts and regular contact resistance of gear units.

1. Dat van dé

Viéc phan phéi ty sb truyén (TST) trong hép gidm téc (HGT) hai cAp banh rang tru c6 tinh
chat quyét dinh khéng nhitng dén kich thwéc khudn khd, khéi lwong, két ciu, kha nang bdi tron
ma con anh hwéng dén dé bén cla céac chi tiét may trong hop.

Hién nay, viéc phan phdi TST trong HGT hai cAp banh réng tru theo y&u cau béi tron chi
yéu dwoc thwe hién bang phwong phap dd thi. Trong d6, TST u; cta b6 truyén cp nhanh duoc
xac dinh tlr d6 thi trinh bay trén hinh 1 [4], dwa vao cac théng sé chon trwdc ¢, A va TST chung uy,
cla hop.
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Hinh 1. B6 thj xdc dinh ty sé truyén u; cda bé truyén cap nhanh
trong hép gidm toc hai cap bdnh rang tru.

C = dyzo/dy21,

A= AL

V[ Ko
w21, dwoo — duong kinh vong lan cac banh rang tru 1&n;
Woa1, Whaz — hé sb chiéu rong vanh rang cta b truyén banh rang try; [Ko.], [Koz] — cac hé sb.
Khi d6, TST u, cla b truyén cp cham dwoc tinh theo céng thire [2]:

u
u
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Phwong phap nay cé dé chinh xac khéng cao do phéi tra do thi, lai bat tién vi ludn phai
mang theo tai liéu tra ctru, déng thdi rat khé khan khi 1ap trinh tinh toan ty dong.

Trong bai bao nay, trinh bay viéc phan phdi TST trong HGT hai cap banh rang tru theo yéu
cau boéi tron, dua trén mbi quan hé gita cac momen x0an cla cip nhanh va cip cham, ciing nhw
diéu kién bén déu tiép xic clia cac b truyén.

2. Phan phéi ty so truyen trong hép giam téc hai cap banh ring tru

Theo [5], d6 bén tiép xdc cha bd truyén banh rang try dwoc xac dinh theo cong thirc:

2T K, (uxl
W<[GH] 2

ool
Zy — hé sb co tinh cla vat liéu banh réng; Z,; — hé sb hinh dang bé mét tiép xic; Z, — hé sb
xét dén s tring khép cla rang; T, — mémen xoén trén truc banh dan; b, — chiéu réng vanh rang;
dw1 — dwerng kinh vong 1&n banh dan.
Médmen xoan cho phép trén truc banh dan:

oy =2ZyZyZ,

[T.]= u,b dz11[(7H1]2 @)
14— [
2(ZMZHZS)1 Hl(ul _1)
2
Thay b1 = WoarOwi; Wed1 = 0,5Wpar(Us £ 1); dwor = Usbwas; va [Ky ] = % [4] vao (6),
M“H“c 1 H1
ta co:
d3
[Tul=vpa 4m221 [Ko,]- 4

Wha1, Whar — CAC hé s6 chiéu rong vanh rang clia bo truyén banh rang try;
Bang céach tinh twong tw cho bd truyén cap cham, ta co:
3
L2 (K], ©®)
21
Tl diéu kién vé quan hé gitra cAc mdémen xoan trén truc banh dan cta cap nhanh va cép
cham, ta co:

[TL]= Wi

TlZ [le]
Uy, (6)
Tll [Tll] t
n: — hiéu suét ctia bo truyén cép nhanh
M1 = NortNol, (7)

Nort — hi€u suat cta bo truyérj banh rang try;
Noy — hiéu suat ctia mot cap o lan.
Két hop cac phuwong trinh (4), (5), (6) va (7), ta co:

3 d3
Y e 4 2 Z Kool = UM MoV o —25 au 2 AL} (8
Hoac
1 Wha2 .dizz .[Koz] _ﬁ )

MNortMot - Wat (31.21 [Kal u )
Vi U, = uy/u; nén phuong trinh (9) c6 thé viét lai nhw sau:

1 Vhaz m22.[K02] Ugl (10)
Moot Woar di.21 Kol Uy

Do dé:

NoMot Vo [Kor] A2 "
Truwéng hop cac banh rang bang thép nhém | va HGT duwoc béi tron béng phwong phap
ngam dau, c6 thé 1ay: [Kea/[Ko] = 1 + 1,3; duwzo/dwzt = 1 + 1,3; Whao/Woar = 1,2 + 1,3 [4]. Ddng thoi,
thay: nyt = 0,96 + 0,98 va n, = 0,99 + 0,995 [4] vao (11), ta co:

U, ~ (1,08+156)3/u, . (12)

3
U2:3\/ 1 Wha2 [Koz] dmzz.u (11)
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Phuong trinh (12) diing dé tinh toan TST u, cta bd truyén cap cham trong HGT hai cap
banh rang tru. Tl u, ta dé dang xac dinh dwgc TST u; cla bd truyén cap nhanh theo cong thirc

(2). ) ,
Bac biét, néu chon [Koo)/[Kog] = 1; dy2o/de21 = 15 Woao/Wpar = 1,3; N = 0,97; ng = 0,992 r0i
thay vao (12), ta co:

u, =11%/u,. (13)
3. Két luan

1. Bai bao d thiét 1ap dwoc cong thire giai tich dung dé phan phéi TST trong HGT hai cép
banh rang tru. Cong thirc nay khéng nhirng cho phép xac dinh nhanh chéng va chinh xac TST cla
cac cap theo ty s6 truyén chung, ma con tao diéu kién thuan Igi dé Iap trinh ty dong tinh toan thiét
ké;

2. Két qua cla bai bao c6 thé dung dé tinh toan phan phédi ty sb truyén trong HGT hai cap
banh rang try, 1am co s& khoa hoc cho viéc phan phéi TST trong cac loai HGT khéac, dong théi co
thé dung lam tai liéu tham khao khi nghién ctru, cling nhw gidng day va hoc tap.
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NGUYEN LY LAN - NOI LEN CUA TAU NGAM
diving and floating principles of the submarine

KS. HUYNH XUAN SINH; TS. PO QUANG KHAI
Trweong Dai hoc Hang hai Viét Nam

ThS. PHAM THANH HUONG

Dai hoc Bach khoa Ha néi

Tém tat
Bai bao nay trinh bay cac ché dé hoat déng va nguyén ly 1&n, néi 1én cua tau ngdm va
gidi phap |&n téi wu cda tau ngdm khi thuc hién nhiém vu.

Abstract
This paper presents diving and floating principles of the submarine and optimal diving solution
for sumarines team in executing a mission.

1. So lwoc vé lich str phat trién

Tau ngam la loai phuong tién thdy cé thé hoat déng & ca hai ché dd boi va I&n siu trong
nwéc dé thwe hién nhivng nhiém vu xac dinh. Theo phwong an diéu khién tau ma ta co thé chia ra
lam ba loai: Tau ngdm cé diéu khién (Submarine), Phuwong tién lan tw déng diéu khién (AUV —
Autonomous Underwater Vehicle) va phwong tién lan diéu khién tir tu me (ROV — Remotely
Operation Vehicle). Trong ndi dung bai bao nay tap trung vao trinh bay vé& nguyén Iy I&n va ndi |&én
cla tau ngam.
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