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PNG DUNG MAY TiNH VAO THIET KE PONG HOC MAY CONG CU

COMPUTER APPLICATIONS TO DESIGN THE KINEMATICS MACHINE TOOLS

Dwong Cong Dinh
Khoa Co khi, Truong Dai hoc Ky thuat Cong nghiép, Pai hoc Thai Nguyén

TOM TAT

Co cau banh rang dwgc sw dyng rong rai trong truyen dong cua cac may cong cy. Tinh todn
xdc dinh s6 rang cua cdc banh rang dé dam bdo ty s6 truyen theo yéu cau la ngi dung can gidi quyét
trong thiét ké truyén dan dong hoc may. Hién nay, c6 thé ding may tinh véi nhiéu céng cu lap trinh,
phdn mém vmg dung dé thwc hién viéc tinh todn mét cach nhanh chéng, dam bao dé chinh xdc va
s dung tién loi. Trong néi dung bai bao nay sé trinh bay viéc ung dung Microsoft Excel cua phan
mém cac ung dung van phong Microsoft Office dé tinh todn déng hoc mdy céng cu sir dung cdu triic
nhdn voi truyén dong banh rdng tru.

Tw khéa: Pong hoc banh rdang; Banh rang di trwot; Banh rang tru; Ty sé truyén; Truc song
song; Boi s6 chung.

ABSTRACT

Gear mechanisms are widely used in the transmission of machine tools. Calculation to
determine the number of teeth of gears to ensure the required gear ratio is the content needs to
be solved in the design of machine learning tools and application software to perform calculation
quickly, ensuring accuracy and convenient use. In this paper, the application of Microsoft Excel
of Microsoft Office applications software is presented to calculate machine tool kinematics using
structure multiplied by helical gear transmission.

Keywords: Gear kinematics, Sliding gear; Cylindrical gear;, Gear ratio, Parallel shafi;
Common multiple.

1. DAT VAN PE tao ra Z cép tbc do, ta sir dung mot cAu trac
nhan c¢6 m nhém truyén c6 cong thirc cu tric
1.1. Truyén dong sir dung cau tric nhan dong hoc:

Truyén dong cau tric nhan tao ra Z cap

, I Ir r I N
toc do quay cho mot tryc la n, n,, n,,..., n, Z=B %P XB"xF xX..xXF,
n,..n,. Cac so vong quay cua truc tuan theo
quy luat cap $b nhan, nghia la n=n_.o. Trong Cac chi so dudi 1, 2, 3,.., m la trat tu vé két

do, ¢ 1a cong boi cua chudi sb Vong quay. Dé chu cua cac nhom. Cac chi sb trén I, IL, I1L,...,
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N la trat tg dong hoc. Trat ty dong hoc nay

tiy thude vao phuong 4n lya chon. Trong m6i
nhom truyen P.cop ty s6 truyen véi cac ty s6
truyén 1a i I i,...,1.Cécty sO truyén trong
cac nhom truyén dam bao

fyiiy i, =it i@t P
Nghla 1a cac ty sd truyén trong cac
nhom truyén ciing tuan theo quy luat cap sd
nhan véi cong boi @, = ™. Voi X la ddc tinh
cua nh(')m truyén thir i, n6 bang tich sd cua sd
cac ty sb truyén co trat ty dong hoc trude no. Ty
sd truyén trong nhém xac dinh: =1,

1.2. Tinh toan dfng hoc banh ring

Nh(’)m tmyén gitta hai truc I va II (Hinh
1) ¢6 p ty s truyén 1a i 1,1, 1,.. ip s dung
banh rang try ring thing cting mo dun m. Goi
Z vaZz, la sb rang ctia banh ring ‘chﬁ ‘d(f)ng
va banh rang bi dong. Cac bd truyén déu cod
khoang cach truc 1a A, ta co:

A:%m(zl+Zz):%m(Z3+Z4):...:%m(Zj+Z;)

Ta c6 hé phuong trinh:

Trong do: S, la tong so rang, L 1a ty s6
truyén, a, va b 1a cac s6 nguyén duorng Giai hé
phuong tr1nh tren ta duogc:

Z, Z4

Hinh 1. So d6 nhom truyén

~ Desorang Z va 7', 1a s0 nguyén thi
téng s0 rdng S, phéi 1a boi 56 chung cua cac
tong (a + b) Neu K 1a boi sb chung nho nhat
(BSCNN) clia cac tong a,+ b thi tong s6 rang
clia cac bo truyén trong nhom truyén 1a S, =
E.K, trong d6 E 1a mot s6 nguyén dua vao de
dam bao cho sb ring ciia banh riang nho nhat
trong nhém truyén 16n hon s rang t6i thiéu cho
phép [Z -], thong thu(‘mg chon [Z . |=17 hay
18. H¢ so E_. nho nhat duoc xac dmh

Néu banh ring nho nhat 1a banh ring
chu dong thi:

a .
Emin = —j[ Zmin]
(a,+b))K
Néu banh ring nho nhat 13 banh ring bi
dong thi:

b,
E..= —/[ Z in]
(a,+b,)K
E 1a s6 nguyén lam tron ting 1én gan
nhat véi Emin. S6 rang ctia cac banh ring trong
nhém truyén dugc xac dinh nhu sau:

Tri sb a va bj duoc xac dinh theo ¢ nhu sau:
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Bang 1. Tri 56 a, va bj duogc xdc dinh theo ¢
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2. UNG DUNG MAY TINH
VAO TINH TOAN DONG
HOQC BANH RANG

2.1. So' do tinh to4n

Hién nay, cé rit nhiéu
cong cu lap trinh ty dong co thé sur
dung dé tinh toan sb ring cua cac
banh rang nhu phan mém Matlab,
lap trinh C, Pascal, Excel...
Trong do, Excel 1a mgt img dung
ctia phan mém cac tng dung vin
phong Microsoft Office dugc sir
dung rat rong rai véi nhiéu tién
ich, ta c6 thé ap dung cac ham
chure nang cua Excel dé thuc hién
viéc tinh toan sb ring cua céc
banh rang mot cach nhanh chong
va thuan lgi. V61 mét phuong an
cau trac déng hoc tao ra chudi sd
vong quay cap so nhan cong bdi ¢
cuing véi cac ty s6 truyén ban dau, ta
xac dinh déc tinh X, cong boi chudi
ty s truyén trong cac nhom truyén
¢, cac ty 50 truyéni (a, b), boi sO
chung nhat K cua cac tong (a + b)
hé so E, tong sO rang S, va tu do
xac dinh s6 ring cia cac banh rang
Z va Z, cua cac banh rang trong
nhom Qua trinh tinh todn nay dugc
biéu dién trong so d0 thuat toan trén
hinh 1.
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Hinh 1. So' do thudt todn tinh s6 rang banh rang

2.2. Chuong trinh tinh

Tinh toan sb ring cua cic banh ring trong ciu trac
nhan: Z = 2'x 3"x 2™"; cong boi chudi sé vong quay ¢ = 1,26.
Céc ty sb truyén 16n nhat trong cac nhom truyén 1a 1. Két qua
chuong trinh nhu bang sau.
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Bdng 2. Két qua chwong trinh tinh todn sé rang cia cac banh rang trong cdu triic nhan

A|B|c|D|[E|F |[G6|H| I |J[K[L [M[N|O|P]
1 |TINH SO RANG CUA BANH RANG TRONG CAU TRUC NHAN 7=2'x3"x2™
3 iy o794 | 5| 9 24| 30
2 1 |1.26 18(18(225| 3 | 54
4 i 10011 2 27|27
5 is (o402 | 5| 7 36 | 90
6| 3|126| 2159 i, [063| 7 11| 18 [126[18[050| 1 [126)49 |77
- is (100 11| 1 63 | 63
¢ is 02514 5 18| 72
2 6 |4.00 10| 18(9.00| 9 | 90
9 i (10011 2 45| 45

Két qua tinh toan:
Nhom truyén thir nhat 2"

Z, 24 .

Z, 30°

Z, 27

i, =0,79 = =
2

i =1=

Nhom truyén thi hai 3"

Z, 90 zZ, 77 Z; 63
Nhom truyén thi ba 2!
VA Z
56:0,25:—?_E;i?:1:—?:£
Z, 712 Z, 45
3. KET LUAN

Chuong trinh tinh toan di dua ra két
qua nhanh va chinh xac. C6 thé sir dung dé lam
cong cu cho viéc phan tich lga chon phuong an
trong qué trinh thiét ké dong hoc may. Excel
1a mot tién ich st dung phd bién rong rdi nén
c6 thé ap dung thudn tién trong thuc té ciing

nhu trong hoc tép, lam dd 4n cta sinh vién dé
nang cao chat lugng giang day va nghién ctru
khoa hoc. Mot sb noi dung can duogc tiép tuc
nghién ctru giai quyét tiép ma o day chua dé
cap nhu dung banh rang c6 mo6 dun khac nhau,
dung banh rang nghiéng,... cling nhu tmg dung
nhimg phian mém khac manh va hiéu qua hon
cho qué trinh tinh toan thiét ké. «»
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