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Summary

Cam plays very important roles due to continuous requirement for the high-speed and automation
of the machinery. A large number of studies of cam curve were carried out by many researchers, and

CNC milling and machining center for manufacturing cam have been widely used recently.

The purpose of this study was to develop a CAD/CAM system for cam using QuickBasic language

in 16—bit PC for application of cam design and manufacturing.
Results obtained were as follows :

1. It was possible to input data by entering cam angle and its corresponding R, from 0 to 360 deg.
of cam angle. The tediousness at entering data was minimized because of the same data format for both
cylindrical cam and disc cam, and free format used for data file.

2. It was possible to design cam by choosing only the number of cam curve because of developing
the CAD/CAM program with dimensionless method of cam curves including widely used 19 kinds. After
selecting the number of the cam curve, the CAD/CAM system automatically shows the characteristics
of cam motion enough to help a designer to decide : displacement, velocity, acceleration and jerk.

3. It was possible to execute, in an efficient way, both the cam profile synthesis and the generation
of NC program for CNC machining center by using the input data.

4. This NC program generated by the CAD/CAM system developed here, was evaluated as positive
in relation with actual manufacturing experiments and thought to be useful in its application without
any modification.

It can be said that this CAD/CAM system could be used by the beginners to design and manufacture
the cam automatically as the system consists of very simple dialogue methods. In addition, self—deve-
loped QuickBasic would be would used as a basic tool for further stuides in this area of research, toge-

ther with application.
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Table 1. Parameters for un versal curves

Curve Name T1 T2 T3 T4 T5 Té
parabolic 0 0.5 0.5 0.5 05 1
simple harmonic 0 0 05 0.5 1 1
cycloidal 0.25 0.25 0.5 0.5 0.75 0.75
modified trapezoid 0.125 0.375 0.5 05 0.625 0.875
modified sine 0.15 0.125 0.5 0.5 0.875 0.875
modified cont. velocity 0.0625 0.0625 0.25 0.75 0.9375 0.9375
asymmetrical cycloidal 0.2 0.2 04 04 0.7 0.7
asymmetrical mo. trap. 0.1 0.3 04 04 0.53 0.85
trapecloid 0.125 A*Y A+0125 A+0.125 A+025 A+025
one-dwell cycloidal m=1 025 0.25 0.5 0.5 1 1
one-dwell cycloidal m=2/3 0.2 0.2 04 0.4 1 1
one-dwell mod. trap. m=1 0.125 B*? B+0.125 B+0.125 B+0.25 1
one-dwell mod. trap. 0.125 0.375 0.5 0.5 0.625 1
one-dwell mod. trap. m=2/3 0.125 c*y C+0.125 C+0.125 C+5/24 1
one-dwell mod. trap 0.125 0.125 0.5 0.5 1 1
one-dwell trap. 0.125 D** D+0.125 D+0.125 1 1
no-dwelll mod. trap. 0 0.25 0.5 0.5 0.75 1
no-dwell mod. conts. V 0 0 0.25 0.75 1 1
NC 2 curve 0 0.25 1/3 1/3 5/6 5/6
*1) A=(125+0.125w) /(W *3) C=06X <1—7/(18w) > —5/24
*2) B=7/16—10.125/p *4) D=(10+)/16+18y)
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Table 2. Speci fication of the personal computer used and the peripheral devices

part program storage

Computer Model IBM/PC-AT
CPU 80286
clock time (MHZ) 16
hard disk (MB) 40
VGA 256kB
serial port 2
parallel port 1
FDD 2
keyboard 101key
video display model CT4581 (D)
color 16
resolution 1204 X 768
printer model LQ-550H
printing Method impact dot matrix
no. of pin at
printing hed 24 !
plotter model DXY-1200
no. of pen 8
Table 3. Specification of the CNC Machining Center
model Jonhford VMC-816
ranges of traverse
X (longitudinal, mm) 900
Y (transverse, mm) 600
Z (Vertical, mm) 570
CNC control unit model FANUC OM-C
CRT/MDI 9” Color/full key
operating key 53
speed control unit Sine wave PWM
TV moniter size(L) 9
relay output 7

DATA IN/OUT FLOPPY disk

& Editing tape storage - 120 m
no. of registerable
program : 63
machining interface(D/D,  80/56
ATC no. of tools 16
max. tool diameter(mm) 100
CNC rotary tavle model CNC-200R
table diameter(mm) 200
center Height in vertical(mm) 135
table Height in Horizontal(mm) 165
min. Indexing unit(deg) 0.001
max. r.p.m. 22.2
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DATA FOR CAM AS FOLLOWS

0.00 deg.
30.00 deg.
60.00 deg.
90.00 deg.

120.00 deg.
150.00 deg.
180.00 deg.
210.00 deg.
240.00 deg.
270.00 deg.
300.00 deg.
330.00 deg.
360.00 deg.

YES/CHANGE [Y/C, Y]?

0,100 1:START :
30, 100 2. DWELL:
60 , 80 3 FALL:
90, 80 4. DWELL :
120, 60 5 fall:

150 , 60 6: DWELL .
180, 40 7. FALL .
210, 40 8 DWELL .
240 , 60 9:RISE:
270, 60 10 : DWELL -
300, 80 11 RISE :
330, 80 12 I DWELL :
360 , 100 13 RISE :

(2

(b)

Fig. 4 Data file format for Cam (a) and verification of input data (b)
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Fig. 6—a NC program generation with a disk Cam profile synthesis
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Fig. 7 An example of NC program for
a cylindrical Cam
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Fig. 9 The results of Cam manufacturing :
Cylindrical Cam(a) and Disk Cam (b)
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