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TOM TAT : Khi gia céng cam béng mdy céng cu dugc diéu khién theo chuong trinh s6 (CNC),
chiing ta cdn cd phuong trinh bién dang. Bai bdo ndy nghién citu viéc thiét ldp phuong trinh
bién dang cam dua trén co s& cud phuong phdp déi gid va ly thuyét bao hinh.
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1. Nguyén Iy chung d€ xdc dinh phudng trinh bién dang cam phing

- Theo céc tai liu [2] va [3], phudng phdp ddi gid s& cung cip cho ta mdt ho dudng
cong ddy cin c6 phudng trinh tham s& :

(Cg.ﬂ):{

x=x(¢,0)
y=y@9

- Khi nay bién dang cam chinh 12 dudng cong bao hinh cud ho duding cong ddy can &
trén. Pudng cong bao hinh chinh 13 tdp hgp cédc ti€p diém va theo tai liéu [1] thi né cé
phuong trinh nhu sau :
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[x=x(p,0)

y=y(9,6)
(B):4 (2)

3P QR
R[S gl

Hinh 1
2. Cam cén lic ddy con lin

Xét cd cdu cam cdn 14c ddy con lin v8i khodng cdch truc A, chidu dai cin 1, ban

kinh con Iin r; va ciing da bié’t.quy ludt chuyén vi ¥(p).

¥

Hinh 2

Phuong trinh tham s8 cud ho duding cong ddy cin 13 :

x=Acos@+Icos(¥ +@)+n cosb
(Cw.a):{ . ) [

y=Asing+Isin(¥Y +@)+#sinb 3)

V6i ¢, 6 1a hai tham s&.
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Ap dung (3) vao (2) ta ¢6 phudng trinh tham s8 cud bién dang cam la :

' (P e(C,,)
(& &)
By Py dp o |_
.y
; Log o601 |

x = Acos@+1cos(¥ + @) +r,cosf
& y=Asinp+Isin(¥ +@)+rsiné

—Asing - l(‘i"+ )sin(‘\¥ + ¢) Acosp+ l(‘i’+ Deos(¥ +¢) | _ ¢
-7 sin@ r,cosd

x = Acosg+1cos(¥ + @) +r,cos@

&y =Asing +Isin(¥ + ) +r,sind 4)
I— —Asing - l(‘1:+ Dsin(¥ + @)

| Acosg +I(\W+1)cos(¥ + @) -

Pay 12 phuong trinh bién dang cdn tim cua cam cén l4c ddy con lin, tuy nhién cdn
Ittu ¥ ring thong thudng quy ludt chuyén vi ¥(¢) dugc cho d mot trong cdc dang bang s&
hay dd thi hay mot ham phifc tap, vi vy phudng trinh & trén s& dugc biéu dién & bang s6
hay biéu thic rdt phdc tap. Pé thuén tién cho ngudi gia cong, ching ta chi cdn cung cép
cho ho phuong trinh bién dang & dang tdp hdp céc di€m bao gdm toa do, vector ti€p va hé
6 goc :

- x:+yJ

Vector ti€p tuyén : = va hé s6 géc y, = 5

. L ] x
x=-Asing- l(‘i’+ Dsin(¥ + @)—r, Osin@
Véi: s _;) = Acos¢7+l(‘i’+ Dcos(Y+@)+r, écose
_ AI(W+1)cos ¥ — AIFsin¥ — AIP(P+1)cos ¥
A? + 12 (¥+1) +241(P+1)cos ¥
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3. Cd cdu cam cén ddy ddy con liin

C6 thé xem cd c4u cam cdn ddy 12 mot bién thé cui cd c&u cam can ldc khi chiéu dai

cdn ldc vo ciing 16n va tam quay cdn l4c ti€n ra vé tin theo hudng vudng géc véi phuong
chuyén vi cia cin ddy. Khi ndy ta c6 :

A=~e—-Icos¥
S~Isin(z-¥)=Isin¥ (6)
3‘=‘i‘lcos‘P

Hinh 3

-

Tix (4) va (6), ta c6 hé phuong trinh tham s& cui bién dang cam can diy ddy con lin
[x = ecosp—Ssing+r cosd

ﬁy=esingp+Scosqa+r,sinafi'

)

0= arctg{—esmgo—-Scosqp—Ssmqa

ecosgo—Ssians'posq)

.
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Va:

Vector tiép tuyén : £ = xl:—y" va hé s6 géc y, = L ®

L] .2

*

X +y

.;c=—esin¢J—Scos¢—$‘sin¢—qésinﬁ

VGi:{y=ecosp—Ssinp+Scosp+rOcosd
.2 . L1l

—e>-8§%-28 ~3S+S8S

S? +(S+e)’

oe
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4. Cd c&u cam cin ddy ddy biing

C6 thé xem cd c&u cam cin dfy ddy bing 12 mo6t bi€n thé cud co cdu cam cin ddy
d4y con lin khi ban kinh con lin v6 ciing 16n va tdm con lin ti€n ra vd tdn theo hudng 14p
nén géc ap luc a so vdi phuong chuyén vi cud cin ddy.

¥ 1!

ML)

Hinh 4
Khi nay bi€n ddi (7) ta c6 phuong trinh tham s& cud bién dang cam 1 :
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X = (ll.‘o +Scosa)sin(go-a)—.g'cosacos(fp——a) ©)
y=(ry+Scosa)cos(¢p-a) —..'-s‘cosasin(gv -a)
va:
XL1VJ vanesdgoc y.=2 (10)
&

Vector ti€p tuyén : 7 = ———==
X +y

Véi x =(r, +Scosa)cos(p—a)+ 2§cosasin(¢ -a)- .'S.'cos acos(p — )
i
' y=—(r,+Scosa)sin(¢p —a)-Scosasin(¢g - a)

KET LUAN

Bién dang cam cin dudc gia cong chinh x4c dé€ co cdu cam hoat dong t6t, viéc cung
cdp tip hop cdc diém bién dang va cédc thong s§ vé tiép tuyén va hé s& géc tai ting di€m
s€ gilip cho ngudi sit dung mdy CNC gia cong bién dang cam hiéu qua hon.

DETERMINATION OF CAM PROFILE’S EQUATION
Pham Huy Hoang - Le Khanh Dien - Nguyen Tuan Kiet

ABSTRACT : Cam manufacturing by CNC needs the profile equation. In this paper, we study
the determination of this equation, basing on the assumption method (fixed link change method

: assuming that the cam remains stationary while the fixed link rotates about the cam in the
opposite direction) and the envelope theory.
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