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CAD education at Department of Mecanical Engineering (No. 1)

Mitsuru IwATA, Akira NARUMI and Ichirou NAKANE

Abstract

This report describes some valuable experience on CAD education at Department of Mechani-
cal Engineering of KANAGAWA Institute of Technology.

We have been teaching CAD at above-mentioned Department for five years.

The main purpose of CAD education are as in the following.

(1) To recognize CAD system is an available tool in design activity.

(2) To develop student ability to solve the design problem.

K. Kanda, professor at Department of Mechanical Systems Engineering, trained the students
on the design of viscous damper for diesel engine crank shaft from 1986 to 1988.

A. Narumi, associate professor at Department of Mechanical Engineering, has been training
on the programming for an analysis and post processer of steady heat conduction since 1988.
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(1) To clear the neccesity and the relevancy in a curriculum of computer education,
FORTRANY77 programming, numerical analysis, computer graphics and computer aided design.
(2) To develop an interactive computer graphics system.
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Fig.1. Curriculum of computer education
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Table 1. Gas pressure

kg/cm?

deg 0 2 4 6 8
—180 0.92 0.92 0.98 0.96 1.03
—170 1.02 1.01 1.02 1.01 1.03
—160 1.01 1.10 1.07 1.14 1.15
—150 1.19 1.25 1.16 1.24 1.23
—140 1.28 1.27 1.30 1.27 1.35
—130 1.32 1.32 1.41 1.41 1.43
—120 1.43 1.45 1.48 1.53 1.57
—110 1.63 1.65 1.74 1.83 1.85
—100 1.91 1.92 1.98 1.96 2.04
—90 2.16 2.24 2.29 2.40 2.53
—80 2.64 2.73 2.83 2.92 3.16
=170 3.28 3.45 3.61 3.78 4.03
—60 4.29 4.57 4.89 5.24 5.61
—50 5.99 6.51 7.00 7.67 8.31
—40 9.04 9.84 | 10.84 | 11.86 | 13.05
—30 14.40 | 15.92 | 17.66 | 19.52 | 21.64
—20 23.98 | 26.51 | 29.19 | 32.11 | 34.99
—10 37.86 | 40.56 | 43.31 | 50.26 | 64.30
0 73.73 | 78.36 | 83.23 | 86.14 | 87.86
10 88.04 | 86.28 | 83.10 | 78.97 | 74.20
20 69.11 | 63.99 | 58.90 | 54.04 | 49.44
30 45.24 | 41.48 | 38.08 | 34.97 | 32.13
40 29.61 | 27.35 | 25.25 | 23.35 | 21.71
50 20.24 | 18.89 | 17.61 | 16.47 | 15.45
60 14.50 | 13.62 | 12.85 | 12.20 | 11.60
70 11.01 | 10.43 9.98 9.53 9.12
80 8.70 8.35 8.03 7.77 7.41
90 7.11 6.87 6.72 6.51 6.26
100 6.08 5.95 5.78 5.64 5.46
110 5.31 5.21 5.07 4.91 4.83
120 4.71 4.65 4.52 4.39 4.32
130 4.28 4.16 4.08 4.06 4.01
140 3.91 3.86 3.85 3.81 3.81
150 3.68 3.65 3.66 3.61 3.55
160 3.54 3.51 3.56 3.47 3.43
170 3.39 3.37 3.41 3.29 3.26
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(2) R (Graphics)

TR B TR TR % b - T ERN R O IR FE
BTh s, YL EMFRRE S s IcWldThB
L, ThOVEERMOMY LAFETHH LY
Y. MHRAE T, NFBG®EI MY -T W5
fedic, EECIEARED, MoRE & ofHRERHEE
NERIh5,

BEERELLT, R5rnTLol, BET1— ¥
Ny SvDaxsFy ey K (T, avey ¥
LBET) L2 5V —REOFBRETHBEZA



BT 8o CAD#E (BF—#) CEH - B - P 147

(em)

r=R~+L— (Rcosa+ Lcos/3)
cosB=|T—(R/LVsin*a
where

x . Displacement

R : Radius of crank

L : Length of connecting rod

« : Angle of crank shaft

x

Fig.7. Expression of displacement

No X Y No X Y

1 +0.0 +29.1 11 +1.8 =72
2 +2.9 +27.7 | 12 +0.0 —8.9
3 +3.6 +25.5 13 —6.7 —3.1
4 +3.1 +23.3 14 —6.5 +2.2
5 +1.8 +21.5 15 —2.7 +8.5
6 +2.7 +8.5 16 —1.8 +21.56
7 +8.5 +1.8 17 =3.1 +23.3
8 +7.2 —0.5 18 —3.6 +25.5
9 +7.2 —4.0 19 -2 +27.7
10 +4.9 —6.7 20 —0.0 +29.1

Fig. 6. Connecting rod shape
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Fig. 8. Example of graphics
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