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Tom tit

Voi su phat trién manh mé vé khoa hoc ky thudt thi viéc ung dung khoa hoc ky thudt vao thuc tién
sdn xudt la xu hwéng tat yéu. Trong linh viee Co khi Béng luc, viéc tinh todn thiét ké la mét trong nhitng
khdu quan trong nhdt. Do vdy viéc iing dung cdc phan mém vao trong thiét ké tinh todn 6 t6 la can thiét,
né sé lam tang d¢ chinh xdc thiét ké, giam thoi gian tinh todn, tir d6 ndng cao hiéu sudt cong viéc. Bdi
bdo trinh bay co s6 tinh todn thiét ké hop sé co khi trén 6 16 va dp dung co sé tinh todn ndy dé tinh todn
hép s6 co khi trén xe khach véi s tro givip ciia phan mém Catia V5. Khéng chi hé tro tinh todn cho ra
két qua nhanh va chinh xdc, phan mém con hé tro xdy dung ban vé thiét ké cdc chi tiét va mé phong ldp
rdp hdp s6 co khi thé hién & dang 3D hét sirc triec quan.

Tir khéa: Hop so co khi, Hé thong truyén lyc co khi.

1. Dit van dé

Noi dia hoa 1a chién lugc phat trién cua
nganh cong nghé 6 t6 néi chung ciling nhu cua cac
nha may san xut lip rap 6 té trong nude. Chi co
ndi dia hoa thi mdi nang cao dugc kha niang canh
tranh vé thi truong ciing nhu canh tranh vé cong
nghé vdi cac doanh nghiép nude ngoai, ddng thoi
thiic ddy manh mé& nén cong nghiép 6 to trong
nudc cling nhu cdc nganh céng nghiép phu trg
khéc. Mot trong nhitng budce dau tién dé ngi dia
hoa nganh cong nghiép 6 t6 chinh 1a qua trinh tinh
toan thiét ké, dé thuan loi cho qua trinh nay thi
viée sir dung cic phan mém chuyén dung trong
thiét ké mo phong 13 cin thiét va mang lai hiéu
quéa cao. Trong 6 t6 thi hop s 1a cum chi tiét co
vai tro rat quan trong, no lam thay d6i moé men
kéo truyén tir dong co t6i banh xe chi dong thong
qua viéc lya chon cac tay sb dé)ng thoi 1am cho 6
t6 thyc hién dugc chuyén dong i va co thé ngit
dong truyén cong sudt tir dong co téi banh xe chit
dong mot cach lau dai. Bai bao trinh bay mot cach
cin ban vé phuong phap tinh toan thiét ké hop sb
co khi 5 cép khi c6 ing dung phan mém thiét ké
Catia V5.
2. Phuong phip tinh toan thiét ké hop sé co
khi

Két cdu cta hop sb co khi co ban gdm céc
cum chi tiét chinh: Truc so cdp, truc trung gian
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(c6 thé khong cé tiy theo loai hép s6), truc thi
cép, truc s I, cac cdp banh rang $0, déng tde, co
céu ra vao sb va vo hop sb.
2.1. Tinh to4n ty s truyén hop sé
a. Ty s6 truyén ciia tay s 1 ciia hp sb.
Ty sb truyén ciia tay sb 1 hop sd dugc tinh theo
cong thirc.
V... GT; <i < mG,p.r, [2.1]

MeipiOicnt 1 Melmxioip’]t
Trong do:

Ymax: HE sb can téng cong cua mat duong cuc
dai.

G: Trong lugng toan bo cuia 6 to.

G,: Trong luong bam.

1p: Ban kinh 1am viéc trung binh cua banh xe.

m: Hé sb phan bd tai trong.

¢: Hé 6 bam mat duong.

Me; Memax: MO men xo0dn va md men xodn cuc
dai cua dong co.

ip: Ty sO truyén hop sé phu.

io: Ty s6 truyén cua truyén lyc chinh.

ic: Ty 6 truyén cia truyén luc cudi.

N Hiéu suit ctia hé théng truyén Iuec.
b. Ty s6 truyén céc tay so trung gian.
Ty s6 truyén ciia cc tay sO trung gian ctia hop sb
duogc tinh theo cong thirc.
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Trong dé:

n: S4 tay sd ctia hop so.

k: Tay s6 thir k cta hop so.

in: Ty s6 truyén tay s6 1 cua hop sb.
Duya trén bo théng sb tham khao cua dong xe
khéch 29 chd tinh toan va dua ra ty sb truyén ctia
céc tay s6 nhur sau:

Badng 2.1: Ty s truyén cdc tay sé ciia hg s6 5

cap.
i in in3 Ihg ns
5.3300 | 3.5078 | 2.3086 | 1.5194 | 1.0000

c. Xay dung duong dac tinh kéo ciia 6 to.

Véi bo thong b tinh toan dua trén xe tham
khao 1a xe khach 29 chd ngdi ciing nhu ty sb
truyén cua cac tay sd tién hanh xay dung duong
dac tinh kéo cua xe nhu hinh 2.1
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Hinh 2.1: DO thi ddc tinh kéo cia xe
2.2. Tinh toan hop so
a. Tinh so' b§ khodng céach truc.
Khoang cach truc ciia hdp s6 tinh so b theo cong
thuc.

a,=k,3/M (23]

emax
Trong dé:

Memax: MO men xoén cyc dai ciia dong co

k.. Hé sb kinh nghiém, v6i xe lip dong co
diesel chon k,=20.5
Tur d6 tinh dugc khoang cach truc so bg 1a:

a,, =148(mm)

b. Chon moé dun banh rang.

Trong hop sé tinh toan sir dung céc cip banh
rang an khép 1a banh ring tru ring thing va banh
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rang tru rang nghiéng.

Viéc cho md dun banh rang phu thudc vao moé
men cuc dai ¢ truc thir cép. O day ta chon m,=3.5.
(Tra theo do thi hinh 7 trong sdch tinh todn va
thiét ké 6 t6).
¢. Xéc dinh s6 ring ciia cic banh ring.

- Tinh 6 rang banh chu dong
+ Banh rang nghiéng theo cong thirc:
_2a,.cosf [2.4]

L om(+iy)

Trong do:
ay: Khoang cach truc
B: Goc nghiéng rang
m: M6 dun banh rang
ign: Ty sO truyén cua cap banh ring sd
Iy = l—k [2.5]
la
i: Ty s6 truyén tay s6 thi k ctia hop sb
i,: Ty s6 truyén cap banh rang luén an khop.
+ Banh rang thang theo cong thirc:

2a,

2y =2 [2.6]
m.(1+i,)

- Tinh s rang banh bi dong theo cong thirc:

gk

z, =2z, [2.7]

gk " gk

d. Tinh chinh xac khodng cach truc.

- V61 banh rang tru rang nghiéng:

(z, +z
a, = M [2.8]
2.cos B

- Vé6i banh rang tru ring thang:
B m.(zgk + z;,k)
" 2

2.3. Xdc dinh cic thong sé hinh hoc ciia banh

a [2.9]

rang

Viée xac dinh cac thong s6 hinh hoc cia tung
cap banh rang dugc tinh toan va lap thanh cac
bang, ¢ day chi dua ra thong s6 hinh hoc ciia mot
cdp banh rang dién hinh.
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Bdng 2.2: Théng sé ciia cdp banh rdng luén

an khop.
N . Ki N A
TT Tén goi hiéu Thoéng so
1 | Tyso truyén z
. . a
1 l, =—
Za
2 | MO dun phap m, m,=3.5
3 | Budce phap _
tuyén ty ty= 1. m,
4 (‘{oc nghiéng B B = 30"
rang
5 | Hudng rang
6 | M6 dun mat m,
dau my m s =
oS
7 | Budc mat dau t te= . My
8 | Puong kinh d d,=m,.Z,
vong chia d,’=m,.Z,’
9 | Puong kinh D Dy,=d,+2.m,
vong dinh 4 | Dg’=d,’+2.m,
10 | Puong kinh D D.=d,-2,5.m,
vong chan ¢ |Dg’=d,’-2,5m,
11 (zhleu cao h h=225.m,
rang
12 | Chiéu cao 5 -
dinh rang h h=m,
13| Chicu cao h” h”=1,25.m
chén rang
14 | Budc rang Pt Pt=d,.n/z
15| ChiCu day S $=0.5Pt
rang
16 | Khe hé rang s s=0.5Pt
17 | Khoang cach _
truc a,, a,,=149,5mm
18 | Chiéu rong
vanh rang B B=(7,0+8,6).m,
19 | Goc an khép a a = a,y=20"

3. Ung dung phin mém catia vao thiét ké hop
s6 co khi ciia b to
3.1. Gi6i thiéu phin mém

Phian mém Catia V5 c6 rat nhidu giao dién
phuc vu viée thiét ké va tinh toan, cac giao dién
nay c6 moi lién két v6i nhau rat chit ché dé hd trg
nhau trong qua trinh thiét ké tinh toan.
* Giao di€én Part Design

Giao dién Part Design s€ thuc hién v€ tat ca
cac chi tiét dang khdi tir cac bién dang (profile)
dang 2D bat ky.
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Hinh 3.1: Giao dién Part Design

* Giao dién Sketch
Giao dién Sketch s& thuc hién v& tit ca cac bién
dang (profile) dang 2D.
* Giao dién lip ghép Asembly Design

Giao dién Assembly Design s& thyc hién lip
ghép cac chi tiét cling nhu cac cum chi tiét dé tao
1&n ban v& hoan chinh. Tlr d6 6 thé xuat ban v&
k¥ thuat, m6 phong dong luc hoc hé théng.
* Giao dién kiém nghiém bén

Thuyc hién tinh toan kiém nghiém bén chi tiét,
cum chi tiét cia co cdu hay hé thdng. Ngoai ra
phin mém con c6 rat nhiéu cac giao dién khac
nhu: M6 phong chuyén dong, ché tao khudn, gia
cong co khi, thiét ké bé mat, xuit ban v& 2D, ...
3.2. Thiét ké céc chi tiét va Iip ghép hoan thi¢n
hop s6 co khi.
a. Céc chi tiét dién hinh cia hop sb co khi

Thong sb tham khao iy theo bo thong sé cua
dong xe khach 29 chd. Tir d6 tinh toan ra cac
thong s6 két cau ciing nhu cac thong sb hinh hoc
ctia hop s thiét ké.

Tir cic thong sb nay thuc hién thiét ké cac chi
tiét cia hop sb trén phin mém Catia. Duéi day la

mot sb chi tiét dién hinh:

Hinh 3.2: Cap banh rang luén an khop
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Hinh 3.3: Cap bdanh ring sé 1

Hinh 3.5: Bo d&ng t6c s6 1 va sé 2
b. Lap ghép hdp sb co khi
Sau khi thiét ké xong céc chi tiét cua hop sb co
khi, st dung giao dién Assembly Design thuc hién
lap ghép cum hop sb co khi.

Hinh 3.6: Hinh dnh cdc cdp banh rdng sé
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Hinh 3.7: Hinh anh cdt bé hép s6 co khi sau khi ldp
gftép hoan thién . . .

3.3. Tinh todn kiém nghiém bén chi tiét dién
hinh ciia hop s6 co khi.
Do ¢ tay s6 1 ctia hop s6 c6 mé men 16n nhét do
vay st dung chi tiét banh ring ciia cip banh ring
s0 1 dé kiém nghiém bén.
Vit liéu ché tao 1a thép C45 t6i cai thién c6 ung
suét cho phép: [6]=7.10° (N/m?)

Tiasea aARAR [

TELM 0P 0 PPE AT €

21 S

) Hinh 3.7: I{ét qud kz;ém bén banh ring )

Tu két qua tinh bén ta thay tai vi tri ung suat 16n
nhit ctia banh rang khi an khop la: 6=5,98.10°
(N/m?) < [c]. Do vay banh rang du bén.
4. Két luan

Bai bdo di trinh bay viéc ung dung phin
mém thiét ké 3D vao trong thiét ké hop sb co khi
trén 6 t6. Viéc ing dung phin mém vao tinh toan
thiét ké 1a can thiét va no phu hop véi xu huéng
phét trién ctia nganh Co khi Dong luc noi riéng va
nganh Co khi ndi chung. Pac biét trong giai doan
hién nay Viét Nam dang nang cao ty 1¢ ndi dia
hoa nganh Cong nghiép 6 t6. Két qua nghién ciru
¢6 thé uing dung phuc vu cong tic dao tao cho
sinh vién nganh Co khi Pong luc va ung dung
trong thuc té ché tao ctia nganh cong nghiép 6 t6
Viét Nam.
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khoa hoc cdp truong niam 2019 c6 mi sb
5. Loi cdm on UTEHY.L.2019.16 da hd trg hoan thanh bai bao

Nhom tac gid xin cdm on dé tai nghién clru nay.
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APPLICATION CATIA V5 SOFTWARE TO DESIGNED MECHANICAL GEARBOX
ON AUTOMOBILE

ABSTRACT

With strong development of science and technology, the application of science and technology into
actual production is the inevitable trend. In the field of Automotive Technology, the design calculations is
one of the most important stage. Therefore, the application of software in automotive design calculation
is required, it will increase not only accuracy of designing but also reducing computation time, thereby
improving work efficiency. This study presents a computational facility designed mechanical gearbox on
automobile and apply this calculation to calculate the mechanical gearbox in Mini Bus with the help of
Catia V5 software. Not only supporting calculations for the fast and accurate results, the software also
supports the construction drawings design details and assembly simulation mechanical gearbox shown in
3D very intuitive.

Keywords: Mechanical gearbox, Manual Transaxle.
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