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L=1; % Rise cm
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yyddd(ii)=eval(yddd);

li=ii+1;
end
plot(tteta,yy,'LineWidth',2)
hold on
plot(tteta,20*yyd,'g’,'LineWidth’,2)
plot(tteta,200*yydd,'r",'LineWidth',2)
plot(tteta,2000*yyddd,'m','LineWidth',2)
grid
legend(‘'Displacement’,'Velocity','Accelrati
on','Jerk’,...

‘Location’,'NorthWest')
Xlabel('Cam Rotation Deg.")
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R=ry+n,+ f(0)
x= Rcoso—ﬁsin6=[ro +n, +f(0)]cos€—6sin0
y=Rsinf+38 cosO=[ro +n +j(0)]sin8—8cosﬂ

5 STL g aal jio Salk slas S

oolaiw! Silg s s5lail 0 S /’U)é
solaiwl b8 348 X, Y wilaiben c 54

S .m‘g.&
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1. intersections of roller circles
2. average tangent location formed by successive tangent lines
3. intersections of successive tangent lines, and

4. tangent points formed by a circle tangent to three successive
positions of the roller .
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Concave (p < 0)

Cusp(p=0)
Transition (p = ®)

Convex (p>0)
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5

[Z(xm -x,.) Z(ym -y,) {Ic} =f(x,-2+1 "x,-z)+(y,-2+| "}’.21 }
2(".'-1 --x,-) 2()".'-! -y,-) Ye (x,-z_l —xf)+(ya2.1 ")’.?J
: J
;ng;/é&&)/,\ﬁa
2 2
P=‘rp.fpc‘= J(‘t‘ - %) +(y,- -H:)

Yo.lpis *Tpiulp = [(-"i = X; —1)(?1 n= X ) = (xi #1 % )(.Vi = .Vi-l)]"
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i mn-u[ Y=Y ]

| roona Judgyg 45 9 (sl Saloly g9y s wlasiue
X; =x; = ry cosy,
Y, = yi = nysiny,
il ymiae Jadgy &5 By sl Saloly 59y dhatl liazins
X, =x; +r, cosy,
Y, = y; +1,siny,
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Radius of curvature

e il

[(xf S AN L AES AR LS ) AR |

KXi zl)( i+ Y ( |+1‘X.'}(

Cam coordinates

5 =[n+n+ (8 )| cos8, ~sing

vi =[r +r,+ £(6,)]sin6; +8coss

W, =tan"(—y‘—_-}-’9] (z’= % N n)

\ .t‘ = Xc
Pressure angle
¢a‘ - "’I -6

Ferdows/i University of Mashad

K~y Congy (convex)
Y; =y, —rysiny,
X, =x; +rycosy, (coacave)

Y, =y, +rysing;
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¢ dutled oS [y g3 olaselio b Salob Juda g 1 ke

the follower starts from a dwell 0 to 90- and rotate CW.

The rise occurs with cycloidal motion for rotation from 90-to 180-. The follower

then dwells for 60- of cam rotation, and

the return by harmonic motion for the cam rotation from 240- to 360-.

Rise is 2 cm, and the follower radius is 1 cm.
he base circle radius is 4 cm and the offset is 0.5 cm.

0s0<m/2: y=0

11’/239511‘: (0)-_-3:—((9_...)_..3,“4(9__2_
r<0<4nf3:  f(6)=2, f{6)=s"(0)=0
477/3 <S8<L2m; (6):%(11-005-2-[0-%!))
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sFlad ood eaiS Jlos gl Salob Jadgy Julosd (s
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R=r + f(O)

R = ysinf+xcosf

t = ycosf - xsmﬂ=-—-—- =/ (3]

x¥x=Rcosf—tsinf

y=Rsinf+1 cosf
x= :rb + /(e)] cos@— f*(8)sing
y= :n, + f(e)j sin B + f’(G) cosf
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Lo opls glads J8los dwloee
g% = f’(&) cosf “["h + f(ﬂ)]sin& - f“'(G) sinfl — _f'({)) cosf = -["b + f(f)) + f"(G)]s'm&
2
go_zzc_ = 7(6)+ 7(6)]sin6 [, + £'(6) + r(6)]coss
d

5% = /(8)sin0+[n, + 1(6)]cos8 + f"(8) coso - /() sinf =[r, + £(8) + £(6)]cose

2 {0 r-fewo-|o 1)+ 0]

v

s (dx/do){dz y/ dé* ) ~ (dy/dﬂ)(dzx/ d? ) - [rb o f”(o)]
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Cam coordinates—clockwise rotation of cam

X, = [r,, + £(6,)]cose, - 17(8)sing,
¥ =[r,, - f(O,)]sian» f'(ﬂ,)cosﬂ;

Cam coordinates—counterclockwise rotation of cam

x=[r, + £(8)]coso + 7(0)sin0
y=[+ 7(8)]sind - 1(6) coss
Minimum face length

tax,min = J '(9.-)*

max, min
Radius of curvature

p= [r,, +£(6)+ 1(6)]
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kel delome elads w38 00isS JUis Gl ) Saloly Judgy ¢ Jod Jlha S dalipy (wlalyy —

c3239) w1y Lna 5yl glai J8la>
0<o<n/2: £(0)=r'(6)=s"(6)=0

nf2<6<m f(O):%[(ﬁ»{-)—isinA{O—%D, f'(e)=2;ll[l-cosa(e—-;'-)),
r"(6)= % [sin 4{0 = -’2”—))
m<os<4n/3: f(0)=2, f(6)=r"(6)=0

4mf3<8<2m f(0)=§[1+cos§-(0—%z)} f'(9}=—gf'-sin~;-(0-if-}
fn(o)=_2£m1(a_i’1)
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[} fi0) lem] f'{8) lem) £7{0} lem) fpeniny (€M) t {cm)
0 0.000 6.000 0.000 0.000 0.000
—dwell—
0° 0.00Q 0.000 0.000 0.000 0.000
100’ G.018 0,298 3.274 -3.291 0.298
1o 0.131 1.052 5.018 - 5,147 1.052
120° 0.391 1.910 4419 -4.802 1.910
130° 0.780 2.470 1.742 -2.522 2.47G
140° 1.220 2.470 -1.742 0.522 2.470
150° 1.609 1.910 - 441 2.802 1.810
160° 1.869 1.052 -5.016 3.147 1.052
170° 1.982 0.298 -3.274 1.291 0.298
180" 2.0G0 0.000 0.000 ~2.000 0.000
—dwell—
2407 2.000 -0.000 - 2.250 0.250 - 0.000
250° 1.968 -0.388 -2.173 0.207 -0.338
260° 1.866 -0.750 - 1.949 0.083 - 0,750
270° 1.707 ~1.061 - 1.591 -0.116 - 1.061
280° 1.500 - 1.299 - 1.125 -0.375 - 1.299
290° 1.259 -1.449 - 0.582 ~0.676 - 1.449
300° 1.000 - 1.500 0.000 -1.000 = 1.500
310’ 0.741 =1.449 0.582 - 1.324 - 1.448
3207 0.500 - 1.289 1.125 -1.625 -1.299
330° 0.293 -1.061 1.591 ~1.884 - 1.061
3407 0.134 -0.750 1.949 -2.083 -0.750
350° 0.034 -0.388 2.173 -2.207 -0.338

Ferdowsi1 University of Mashad
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$—4 4 30 2 & € 5 10

cam with a base circle radius 3.2 cm,
and the follower face will be 2.6 cm
above centerline and 1.6 cm below it

Ferdows/i University of Mashad
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cam with a base circle
radius ¥ cm
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