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A Study on the Design of Ratchet Wheel Using Automatic Design
Program and Finite Element Analysis
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Abstract

This study is to develop a automatic design program of mechanical elements as the integrated
system which can create automatically 3-dimensional solid and surface model using visualLISP. By
the applying developed system to CAE system, tie following objects are realized. At first, constructing
the library of automatic design program for unexperienced design engineer, the 3-dimensional modeling
of mechanical elements can be obtained easily. at second, the 3-dimensional model for ratchet wheel
design is created by finete element model of CAE system and the optimal design condition of key

way.
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Fig. 1 Flowchart for automatic design program
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Fig. 3 DCL program for ratchet wheel

Fig. 4 Dialog box of ratchet wheel using visualLISP
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Fig. 5 3D model of ratchet wheel using automatic
design program
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Fig. 6 Flowchart of selection for optimum design
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Fig. 7 Finite element model of ratchet wheel

Fig. 8 Mesh generation of finite element model
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Fig. 10 Load condition of finite element model

ANSYS 5.5.1
FEB 22 20031
13:01:51
NODAL SOLUTION

(AVG)
PoverGraphics
EFACET=1
AVRES=Nat

DHX =.01341
SHN =.567E-03
SEX =95.354
.567E-03
10.595
21.19
31.785
42,38
52.975
63.57

£

74.164
84,759
95.354

BiPEEEEN

Fig. 11 Distributed equivalent stress
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Table 1 Equivalent stress for change of key width

and height
. Key width | Key hight
Condition Equivalent stress (MPa)
(mm) (mm)

condition-1 1.1 132.67
condition-2 1.3 131.79

KS 4.6 1.5 95.35
condition-3 1.7 91.15
condition-4 1.9 97.59
condition-5 3.6 96.61
condition-6 3.8 98.16

KS 4.9 1.5 95.35
condition-7 4.2 105.02
condition-8 44 100.93
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