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Instructions and Formatting Rules for Authors of
Amirkabir Journal of Science and Research

M. R. Behzadi; B. Arezoo
ABSTRACT

At present, “computer aided fixture design” (CAFD) systems designs fixtures based on locators and
clamps. But under some complex machining conditions supports should be added to the fixture system as
well as locators and clamps.

This paper presents rule based, analytical and numerical methods for selecting support parameters. In
addition, the algorithm for using these methods in a CAFD system has been suggested to develop the
present systems. For verification of the presented methods, the results are compared with experimental
results and the results obtained in the previous works.

KEYWORDS
Expert Systems, Computer Aided Fixture Design.
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RULE_29 (Static-3D)
IF There is YL -DOF problem.

THEN ASSERT Region of apply is one Sup. On X-Z,
plane (100)

RULE_77 (Support Evaluation)

IF Rigidity of the machining region is high

AND There is YL -DOF problem.

THEN ASSERT the Z-position of the support is Z (100)

Z=Machining.Z-pos. of Weakest point
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Process Planner Module
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Success in Generating Fixure
Plan for the 1 st setup
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Fixture Plans For Variona setaps
in the Process
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Locators Coordinates:

A(1.03,1.03,1,0)
B(1.07,1.03,1.0)
C(1.05,1.07.1.0}

D(1.0,1.03,1.05)
£(1.0,1.07,1.05)
F(1.05,1.1,1.05)

Clamps Coordinates:
AAT.01.0.1.0)
BB(1.1,1.06,1.05)
CCOr010o011
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Machining Loads

(Positions) of Locators*
By:Menassa By:This Project
L1(4,4,0) L1(4,4,0)

Optimum Position

Optimum Position
of Locators*

Load Case 1

Rzl (2,2,0)
Rz2 (2,6,0)

1.2(12.36,2,0)
L3(12.36,6,0)

1.2(12.00,2,0)
1.3(12.00,6,0)

Load Case 2

Rz3 (16,6.0)
Rz4 (16,2,0)

L1 (11,4,0)
L2(13.34,2,0)
L3 (13.34,6,0)

L1 (11,4.0)
L2(13.5,2,0)
L3 (13.5,6,0)

Load Case 3

Rzl, Rz2,Rz3,Rz4

L1 (4.,4,0)
12(11.34,2,0)
L3 (11.34,6,0)

L1 (4,4,0)
L.2(11.00,2,0)
L3 (11.00,6,0)

*Geometrically Constrained Region: X=4, X=14, Y=0, Y=8
Initial Positions of Locators: L1:(8,4,0), L2:(12,2.0), L3:(12,6.0)
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Parallelism
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Behzadi. M. R., Arezoo, B.; The Effecr of 8] Nee, A. Y. C., Bhattacharyya, N., Poo, A. N.; 4 [
Additional  Support Parameters on Machining Knowledge Based CAD of Jigs & Fixture, SME
Accuracy: Part 2-Rigid Workpiece, SME Technical Technical Paper #TE85-902, (1985), 19-26.
Paper MR01-333, May, (2001). De Sam Lazaro, A., King, D. A.; 4 Hybrid System 2]
Behzadi, M. R., Arezoo, B.; Static and Dynamic 9] Jor Automated Design of Fixtures, ASME )
Model for Predicting the Effects of Supports on Intelligent  Design &  Manufacturing  for
Machining Flatness and roughness, lmechE . Prototyping, PED-Vol. 50, (1991), 25-35.
Engineering Manufacturing, Vol. 216, Part B, Kumar, A. S, Nee, A. Y. C., Prombanpong, S.; 3]
(2002), 735-742. Expert Fixnure Design System for am Automated
Miual, R. O, Cohen, P. H., Gilmore, B. I; [10] Manyfacturing  Environment, Computer Aided
Dynamic Modeling of The Fixture-Workpiece Design, Vol. 24, No. 6, (1992), 316-326.
System.  Robotics &  Computer  Integrated Fuh, J. Y. H.. Chang, C. H., Melkanoff, M. A.; 4n [4]
Manufacturing, Vol. 8, No. 4, (1991}, 201-217. Integrated Fixture Planning and Analysis Sysiem
Menassa, R. I. Devries, W. R.. Optimization N Jor Machining Processes, Robotics & Computer
Method Applied 1o Selecting Support Positions in Integrated Manufacturing, Vol. 10, No. 5. (1993),
Fixture Design. ASME J. Engineering for Industry, 339-333.
Vol. 113, (1991}, 412-418. Lin, Z C., Huang, 1. C.; The Application of Neural rs)
Hockenberger, M. J., De Meter, E. C.; The Effect of 121 Nenworks in Fixture  Planning by Patiern i
Machining  Fixture  Design  Parameters  on o Classification, 1. Intelligent Manufacturing, Vol. 8,
Workpiece Displacement, ASME Manufacturing (1997), 307-322.
Review, Vol. 8, No. 1, (1995), 22-32. Krishnakumar, K., Melkote, S. N.; Machining (6]
Fixture Lavout Optimization Using the Genelic ’
Algorithm, Int. 1. Machine Tools & Manufacture,
Vol. 40, (2000), 579-598.
Behzadi, M. R., Arezoo, B.. The Effect of (7]
Additional - Support  Parameters on Machining
Accuracy:  Part  [-Flexible Workpiece, SME
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locator

fixture

support

clamp

¢ Computer Aided Fixture Design
Expert Shell

Genetic Algorithm

* Computer Aided Process Planning
* Object

* Attribute

" Rule

Scope

" Task

* Function

** Quasi-Static

Finite Element

Y Ansys 5.4

* Mitutoyo

* On-Line

* Off-Line
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