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STUDY on BLENDED CAM DESIGN

Min-Yang Yang* and Tae-Young Shon™*

ABSTRACT

The cam is used to a main component in a variety of automatic machines and instru-
ments. To meet the demand of a complicated operation and of reducing weight for auto-
matic machine, Curve Blending Technology, ih which each of the basic curves suitable
for individual interval is connected, is used for the cam design. In the curve blending, it
is necessary to select appropriate elementary curve for each interval and to confirm the
dynamic continuity at connecting points between adjoining elementary curves.

This paper represented the elementary curve selection method to select an appropriate
curve for each interval, and executed computation for the follower displacement and
angular displacement of each interval. The paper made an analysis and examine closely
for elementary curves to synthesizing curve blending, and it ﬁeﬁ‘orrned dynamic condi-
tions clearly at every points on the cam motions. Therefore the curve blending technology
presented by the paper turned into easier work.

Key Words : Cam Curve(334), Curve Blending (5#=4), Elementary Curve(84:%2), DRD
motion (&3 F£%), DRRD motion (%4 F-&%)
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Teble 1 Characteristics of the elementary curves for curve blending

curve 5,8, Vs, Ve Ag, Ae usable next
C1 0, + 0, + 0,0 (2, H2, CV1
C2 0, + + 0 ‘ 0,0 C1, C3, C5, C6, P1
C3 +0 0, - 0,0 4, H4, CV2
C4 +, 0 -0 0,0 C1, €3, C5,C6,P1
5 0, + 0,0 0,0 C1, (3, Co, P1
C6 +, 0 0,0 0,0 C1,C3,C5,P1
HI 0, + 0, + + 0 €2, H2, (Vi
H2 0, + +, 0 0, - H3, He, PI
13 +0 0, - -0 C4, H4, CV2
H4 +,0 -0 0, +, H1i, H5
HS 0, + 0,0 +, - H3, H6, P2
Hé +0 0,0 -+ A1, HS
Pl 0,+ 0,0 0, - H3, H6, P2
P2 + 0 0,0 -, 0 {1, C3,C5, C6, P1
CV1 0, + + 0,0 C2, H2
V2 0, - - - 0,0 4, H4
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A=0 A=0
V=0 V=0
V>0 V<0
i A=0 A=0
v=0 V=0
1) DRD motion
A<Q
V=0
V=0 V=0
’ A=0 A=Q
V=0 V=0
2) DRRD motion
A<Q
v=0
V=0 V<0
[A:-O A<
V=0 V=0
3) RRR motion
Fig. 1 Dynamic characteristics for the various
motions
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Table 2 Seclection of the elementary curve

1) DRD motion

Rise period A 7 4H4, Vs=As=0, Ve>0): Cl

Rise periad BFAI S} 2H( 44, V>0, Ve=Ae=0): C2

Rise period AH & 1788 T 25, Ve=As=0, Ve=Ae=0): C5
Return period A& 1702] F3H(F7, Vs=As=0, Ve=Ae=0 ) : C6
Return period 2 -ZH B17, Vs=As=0, Ve<0): C3

Return perod THA = 7 873, V<0, Ve=Ae=0): C4

2) DRRD motion

Rise period A 7 7H 44, Vs=As=0, Ve>0): C1

Rise period WFA =} 7 445, Vs>0, Ve=0, Ae<0 ) : H2

Rise period A& 1702] T2 45, Vs=As=0, Ve=0, Ae<0) : P1
Return period HH & 1782) T 24 37, Vs=0, As<0, Ve=Ae=0): P2
Return period A 7 71 317, Vs=0, As<0, Ve<0) : H3

Return period PFA]8F T 7H( 517}, Vs<0, Ve=Ae=0): C4

3) RRR motion

Rise period A 7H( A5, Vs=0, As>0, Ve>0) : H1

Rise period WF2) 9 L7 45, V>0, Ve=0, Ae<0 ): H2

Rise period WA & 1702) F7( &4, Vs=0, As>0, Ve=0, Ae<0) : H5
Return period 38 17H8] S 7H 87}, V=0, As<0, Ve=0, Ae>0): H6
Return period 3 - 7H 3H, Vs=0, As<0, Ve<0) : H3

Return period UF2] 9 27 #H4, Vs<0, Ve=0, Ae>0 ) : H4
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Fig. 2 C1-CV1-C2 in DRD motion
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Fig. 3 Algorithm for the curve blending

e

Ezroleh

by _ 5

A, C, )
~o] 71 2 5wl < 67 (B, By B by, Iy, hy) O] B R
e ZAZDE F71ER AE 78 5 sich B 97
A E Fig. 49 AAE AHgdd o] Frl=EE HA
ZALE Iy by FAA S gE AEATE AR
Fe Aoz g, ol we fYHE T F A
B 0<B, <P ATEHEE S5 £E (7 499
e 7H o= glm, 54 MY g Ao}

Fiae
AL S A BE A ()22 B Jh_’kﬁm 20)

237 ﬁ;m%ﬁzﬂ ojA|nl o)F 4 () ek

(%+1+%)ﬁ2 -8 ©)



RERERERRAREARAHR BA R R BB N I R R R R R RN R RO RN

RERa#R B4R

COMPOSITE CURVE BLENDING

HEERIRNREREARARR

RERRRERBERHAE AR RN A B R TR RN IR R BN SRR 8

DATA INPUT

Choose the motion type:
1. D_Rise_D motion.
4. D_Return_D motion.

2. DRRD motion.
x> )

3. RRR motion.

Do you need a constant velocity region?:

1. Yes 2. No

aszasszewnl |

Minimum number of sub-interval for the chosen curve is 4.

Give the total displacement of the follower [mm]? ===> 20

Give the total angular disp. of the rise and return [deg.]? =«=> 300
Give the start angle for the blending [deg.]? ===> 30
Give the terminal angle for the blending [deg.]? we»> 330

Choose more constraints !
1. hl and h2 2, h2 and h3
4. hl and Vev 5. h2 and Vev

3. k1l and h3
6. h3 and Vey ==ax> 3

Give the height of first sub-interval hl [mm)? ===> 1}
Give the height of third sub-interval h3 [mm]? ===> 1

#4448 hl = 1,000 [mm], bl = 18.846 [deg.], curve : C1 #¥E5E
#4848 h2 = 18.000 [mm], B2 = 169.613 [deg.], curve : CV1 #####
###4% b3 = 1. 000 [mm], B3 = 14.801 [deg.], curve : H2 #¥4##
###EE h4 = 20.000 [mm], b4 = 96.740 [deg.], curve : P2 #####
curve start end
C1 ang=30, 00 [deg], disp=0.0[mm] ~ ang=48.85, disp=1.000
(W3] ang=48. 85, disp=1.000 ~ ang=218.46, disp=19.000
i) ang=218, 46, disp=19, 000 ~  ang=233.26, disp=20.000
P2 ang=233.26, disp=20.000 ~ ang=330.00, disp=0.0
Fig. 4 Curve blending of the card picker
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