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A Model to Evaluate Deviation of Cutting Positions on a Fixtured

Workpiece Prior to Machining
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Abstract

Errors even of very small fraction in a
precision manufacturing process could cause

significant losses. Fixturing workpiece is an

! UNANE mﬂ%ﬁmmiuq@m%mi AIAIAINTTNAIRAS VRIINYIRRIVAIWATUNT

2 ;ﬁwmamﬁmiﬁ mﬂ%ﬁmmmqm’mms AMALIAINTINARAS NRIINLIRURIVANUATUNT

3 ;j“ﬁ'mma@mmiﬂ AMAITIIAINTINLATOING ADAIAINTINAIENT NANINUIFIRIVAIUATUNS
* Q’ﬁwufﬂs:mmm Tn3¢w1 08-6698-6969 E-mail: kullapatt@hotmail.com

‘ sudla 23 wwen 2553 eausiudla 21 aa1Ay 2553




mmAnmsmndmwannie 17 21 aivf 1 v, - we. 255
The Journal of KMUTNB., Vol. 21, No. I, Jan. - Apr. 2011

important procedure as it plays a crucial role in
workpiece quality control. Whenever the actual
workpiece position is displaced from its nominal
position, machining errors are expected. This
research aims to develop a mathematical approach
to assess cutting deviation of a fixtured workpiece
prior to machining. Geometric transformation was
employed to capture rigid workpiece movements as
results of locating errors. Local deformation exerted
by clamping forces was subsequently analyzed by a
finite element method. Displacement of surface
coordinates on the workpiece as influenced by both
locating and clamping errors is clearly shown.
Without correction measures, quality of machined
features would be impaired. Results from this
research can be used to redesign cutting tool paths
to accommodate such displacement and hence,
increase feature accuracy. In addition, a more

effective tolerancing system can also be established.

Keywords: Fixture, Locator, Clamp, Cutting
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Property Workpiece Fixture
Material Aluminium 6061-T6 Steel AISI 1144
Elastic modulus 70 GPa 201 GPa
Poisson ratio 0.334 0.292
Mass density 2700 kg / m? 7900 kg / m?
Geometry . prismatic block sp.herical tip
size = 200x200x50 mm | radius =6 mm
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Position at the Contact Points
Plane Locators of Fixture-workpiec (mm)
X Y Z
1 30.00 100.00 0.03
Primary 2 170.00 30.00 0.05
3 170.00 170.00 0.09
4 0.00 30.10 25.00
Secondary
5 0.00 170.04 25.00
Tertiary 6 100.07 0.00 25.00
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Position at the Contact Points
Clamp Force (N) of Fixture-workpiec (mm)
X Y Z

1 800 170.00 170.00 50.00

2 450 200.00 100.00 25.00

3 300 100.00 200.00 25.00
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Cutting Positions Displacement (mm)
Axis
Locating Clamping
Average SE Average SE

X 0.0233 0.0017 0.0015 0.0014
0.1923 0.0000 -0.0005 0.0002
z 0.1479 0.0005 -0.0045 0.0003

Absolute 0.2437 - -0.0048 -
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