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Optimal Fiber Placement Paths for Free-Form Surface Parts

SHAO Guan-jun, YOU You-peng, XIONG Hui

(College of Mechanical and Electrical Engineering,
Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract ;: For the control of fiber placement equipments, a method is used to produce optimal fiber place-
ment paths for free-form surface composite parts based on CAE/CAM integration. By modeling the
composite part with applied loads, the stress distribution of the part is investigated by finite element
analysis with ANSYS. One or more optimal fiber placement baseline-paths 'can be produced, in which
- the tangential vector of each point matches its principal stress direction to increase the load-carrying ca-
pability of the part. Two algorithms are used to generate the rest fiber placement paths from the given
fiber placement baseline-paths. The surface shaping errors resulted from placement path intervals are
analyzed and a control strategy is suggested. The method is implemented based on the UG platform and
an example is given.

Key words: fiber placement;placement path planning; fiber composite;finite element analysis ; free-form
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Uncertainty of Measurement for Calibrated Instrument Deduced
with Taguchi Method

Zhao Yu Chen Songtao

(Nanjing University of Aeronautics & Astronautics, Nanjing 210016, P.R. China)
(The East Region Electronics Calibration Center of Information Industry Minisry, Nanjing 210016, P. R. China)

Abstract: The parameters of a calibrated instrument are random variables obeying some kinds of distributions be-
cause of many uncertain factors existing. These uncertain factors make the measurement value in a range that relate to un-
certainty. The measurement result and measurement uncertainty are ought to have provided when instruments are calibrat-
ed. Some of typical measuring points of parameters are selected to calibrate and arithmetical means and laboratory stan-
dard errors are asked to calculate in classical method, then the uncertainty is given according to the uncertainty synthesiz-
ing principle. It is impossible to provide calibration value and the uncertainty of anyone point in measurement range for a
kind of calibration parameter with classical method. The Taguchi method shows the quality of measurement with measure-
ment error expense function and the S/N ratio of measurement speciality. This method can solve the problem to calculate
anyone uncertainty. The concept of measurement uncertainty and the principle of the Taguchi method are introduced in
this paper, and it is described in detail how to use Taguchi method to deduce calibration formula and related measurement
uncertainty according to some measurement data. A experiment given here has proved that this method is viable. It is
possible to use The Taguchi method widely in engineering because the calculating process can carry into execution with
computer. i

Keywords: Calibration; Taguchi method; Measurement uncertainty.
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®2 UBRBE(BEAI%)

. 10 30 50 70 %0 %9
i X
1 10.22 30.57 50.9 71.2 91.3 100.2
2 10.21 30.52 50.8 71.0 91.1 100.0
3 10.22 30.57 59.9 71.2 91.3 100.2
4 10.22 30.51 50.8 71.0 91.1 100.0
5 10.22 30.58 50.9 71.2 91.3 100.2
6 10.22 30.52 50.8 71.0 91.1 100.0
7 10.22 30.56 50.9 71.1 91.3 100.2
8 10.22 30.52 50.8 71.0 91.1 100.0
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