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Abstract

Kinetodynamics of a cam driving slider mechanism consists of kinematic analysis and force
analysis. The kinematic analysis is to determine the kinematic characteristics of a cam driving
mechanism and a slider mechanism. The force analysis is to determine the joint forces of links,
the contact forces of the cam and follower, and the driving torque of a main shaft. This paper
proposes a close loop method and a tangent substitution method to formulate the relationships of
kinematic chains and to calculate the displacement, velocity and acceleration of the cam driving
slider mechanism. Also, an instant velocity center method is proposed to determine the cam shape
from the geometric relationships of the cam and the roller follower. For dynamic analysis, the
contact force and the driving torque of the cam driving slider mechanism are calculated from the
required sliding forces, sliding motion and weight of the slider.
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Fig. 1 Types of cam driving slide mechanisms
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Fig. 1 Types of cam driving slide mechanisms
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Fig. 4 Disk cam with oscillating roller follower
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Table 1 Structure of program for cam driving mechanism

File name

Key-point

File MAIN. C

This file calls each program and makes pull-down menu.

File INPUT. C

This file consists of assistance functions for screen input and output.

File MOTION. C

This file defines motion of follower displacement, velocity and acceleration.

File MAKE. C

This file inputs forms for definition of follower motions, calles file MOTION.C to
make displacement curve and decides continuity of selected motion.

File FILEIO. C

This file calles data file of displacement, velocity, acceleration.

File COMPO. C

This file makes geometric form of cam driving mechanism and calculates basic
position of slider mechanism and position about rotation angle of main shaft.

File KINE. C

and pressure angle diagram.

This file designes shape of cam to animate displacement, velocity, acceleration

ile DYNA.
File ¢ designed cam mechanism.

This file calculats cam contact forces and torque with kinemetical character of

File GRAPH. C

The file consists of funtions to draw graph conveniently, draw graph with input
data file and total editing functions.
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Table 2 Data for slider mechanism
Length(L1) 1302.162 mm
Link 1 Mass (m,) 664 kg
Mass moment of inertia (I,) 1691.509 kg-mm?
Length (L2) 845 mm
Link 2 Mass (m,) 125 kg
Mass moment of inertia (I,) 2274 .544 kg-mm?®
Position of slider (H) 1300 mm
Table 3 Data for cam mechanism
Radius of basic circle (Br) 400 mm
Coordinate of pivot point (Zx, Zy) 873.746 mm,
—65.0 mm
Length of follower (Zi) 651.081 mm
Roller Lg Radius (Rr), Mass (mg) 150 mm, 50 kg

Mass moment of inertia (I)

2110.577 kg-mm?

Angle of fixed link (y)

43.637°

Direction of cam rotating vk A kel (CCW)
Velocity of cam rotating 20 rpm
T A R
@ ey

Diagran J

1 2 3 q

: Dis.® 100.00 ()

b D RCC .

~—seo-  Val.® 300.00 Gw/radd
® 2000.00 (v rad™

Section #1
Anale (degree)
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Section tuoe : DHELL

Section 82

Argle (degree)
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Section &3
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.00 360 .00
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C : Continue
A ! Redafine
§ ! Save

Fig. 17

Displacement, velocity, and acceleration curves of slider
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