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Summary

The scanning procedure for the turbine
blade with fir tree type root has been
described. The measurements have been
caried ou using manual driving method
and solid measuring head. Measuring bases
have been determined by speda form
fixture matching the blade roat. The paints
obtained duing scanning process were
recdculated into dfset points belonging to
blade surface ad it was caried ou using
self-made software. Image processng

methods have been used for estimation o
the profil e reconstruction acaracy by self-
made  software  utilizing seleded
CAD/CAM/CAE system (Unigraphics).

1.INTRODUCTION

The blade is a structural part of complex
geometry for the arcraft turbine assembly.
View of the blade & fixed in the jig
enabling CMM operations is presented in
fig. 1.

Fig.1.Scannng d the gasturbine blade aoss £dion onthe w-ordinate measuring machine; the

blade has been fixed in spedal formjig

The root and the blade body are main
elements of the turbine blade. The blade
body is dimensioned relative to the
measuring base P presented in fig. 2.

Crossng of the X and Z axes of the
Cartesian co-ordinate system is identified as
an axis of the blade body, placel a a
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As a result of such iterative procedure, a
concave or convex parabola is obtained
being a C? class curve and a third degree

[ =1 1.

where:
e | - representation error
conreded with omitting further parts of
the interpolation pdynomial;
e | [, [ - difference
qudient of the first order for the
interval <[ _ [ >, I [. [ [+
- difference qudient of the second ader
fortheinterval <[ . [ 4 >.
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The oordinates ([ \ ) of the paints '

belonging to the offset surface (blade
surface are randamly distributed along the
Xaxisas fowninfig. 5. Randamly located
points are used to cdculate points which
are evenly locaed along X axis. The same
software, employing the Newtonformula, is
used for cdculating evenly distributed
points. This two-stage computational cycle
was cdled two-stage dgorithm for process
the scanned datainto discred data.
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3. GRAPHICAL PRESENTATION OF
SCANNING AND RESULT SOF
OFFSET POINT COMPUTATIONS

The graphicd methods of verifying
madhine parts dimensions are successully
used in medanicd engineaing. The
graphicd methods are used for preliminary
inspedion as well as in fina inspedion d
the blades.

3.1.Preliminary graphical method for
the blade body inspedion

Visual preliminary inspedion is useful for
the rough estimation o manufaduring
quality. The AutoCAD system has been
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poynomial. The Newton interpdation
formula takes the following form [1]:

[ [+ [-0- [-T +el @

Derivative of function (1) for the
predetermined interval is useful for
cdculating the slope angle of the tangent
and nama for ead pant within the
seleded interval. The angle of the tangent
dope can be derived form the following
relationship:

+[-[C 2

used for this purpose. Results of
preliminary control for the blade

Fig. 7.Image of the gasturbine aoss ®dionll
after the computation process 1 - camber
side, 2- bed side, 3 - contour drawn
accordingto design daa, 4- contour drawn
accordingto scanning dda for cross ®dion
I

profile crredness is presented in fig. 7.
Co-ordinates of the scanned pants 4 and
these of the design pants 3 were entered by
the script AutoCAD command wsing the
orthogonal co-ordinate system. Comparison
of both contours is useful for getting
preliminary opinion on the quality of the
blade profile workmanship and on the
quality of the cdibration pecaling the
scanning processas well.
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3.2.Precision graphical inspedion of the
blade body

Preasion inspedion is useful for
gquantitative assgnent of dimensional
deviations from the nominal values. The

CAD/CAM computer systems are used for
this purpose. The athor wused the
Unigraphics, a product of the EDS company
[2]. The predsion inspedion d the blade
camber sideis presented in fig. 8[4].

Fig. 8.Anidea o the graphical method appi cation for determining accuracy of the amber blade
side workmanship. Curvein the midd e represents nominal dimension, upger andlower curves
determine the maximum deviations, the segments parall el to Y axis denate the blade

manufacturing errors

The software for computation
manufaduring deviations was designed in
speda GRIP language. The segments
parallel to Y axis represent the distance
between the nomina and the measured
values. The upper offset line denates the
maximum pasitive deviation and the lower
offset line denotes the maximum negative
deviations. The results shown in fig. 8 can
be used for estimating the manufaduring
acaragy with resped to alowable
deviations.

4. CONCLUSIONS AND FORECAST
ASTO POSSBLE APPLICATIONS

Simple and acarate system of the offset
data files represented by the second degree
curves has been presented. High acairracy of
the g/lindricd surface reconstruction hes
been achieved.

The author is going to apply the developed
software for dimensional inspedion and in
Reverse Engineging tedhniques for
reaonstructing complex cylindricd surfaces.



