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GRAPHICS DISCLAIMER

A1l figures, graphics, tables, equations, etc.

merged into this translation were extracted
from the best quality copy available.
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METHOD OF MEASURING THE DIAMETER
OF THE NOZZLE OF A GAS TURBINE ENGINE

V.A. Rybko and B.V. Vardanyan

The invention belongs to the control and measuring technol-
ogy.

Known 1s the method of measuring the dimensions of large
parts, including the diameter of a nozzle of a gas turbine en-
gine, with the use of optical tubes and graduated measures. This
r ; method consists in a comparison of the measurable dimension with
the graduated measure by means of two pairs of coaxially located

Bt B s

i ~ optical tubes with parallel axes of sighting focussed success-
' ively on the measurable part and on the scales of the parallel
extended graduated measure.

‘ 5; However, the known method does not allow measuring the di-
ameter of the nozzle of the gas turbine engine in the process of
its operation, which changes its position in space owing to the
b ] temperature deformations.

% ] The proposed method differs from the known method in that
: for the purpose of measuring the diameter of the nozzle of the
gas turbine engine durlng its operation, placed on the shutters

4 1 of the nozzle are graduated measures, installed on the nonopera-
ting engine are different positions of the shutters ., and measured
for each position 1s the dlameter of the nozzle and movements of
the graduated measures. A graph 1s constructed of the dependence
by of the diameter of the nozzle on the movement of the graduated

; ¢ measures; the engine 1s started, = and recorded by means of the
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optical tubes are the movements of the graduated measures with
respect to time, according to which the . diameter of the noz-
zle 1s determined on the graph.

Figure 1 givqu diagram of the installation of the optical
tubes and graduated measures; Fig. 2 gives a graph of the de-
pendence

dep =[(8s,).

Figure 1 gives a test stand 1, gas turbine engine 2, gradu-
ated measures 3, and optical tubes 4.

The optical tubes are adjusted, and the axes of the ocular
optical tubes are combined with the defined lines on the gradu-
ated measures (610 and 620). By changing the position of
shutters ©f the nozzle, we measure the diameter of the nozzle

deps and the movements of the graduated measures corresponding
to 1t, &: and 82 , after which the graph of the depend-
ence dep =f (8z) 1is constructed, where:

dep = E&h - the mean dlameter of the shutters of thd%ozzle
of the gas turbine engine;
d; - the diameter of the shutters of the nozzle in a
defined meridional cross section;
n = quantity of measures (usually 6-8);

2 =bu+dxn - algebraic sum. of the movement of the graduated
measures.

Then determined on the required modes of operation is the
position of the graduated measures & and 8., by means of
which the magnitude of the diameter of the nozzle of the opera-
ting gas turbine engine 1s determined on the graph.

Object of the invention
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A method of measuring the diameter of the nozzle of a gas
turbine engine with the use of optical tubes and graduated mea-
sures, which 1s distinguished by the fact that for the purpose of
measuring the diameter of the nozzle of a gas turbine engine dur-

ing its operation the following is done: graduated measures are
placed on the shutters of the nozzle, different positions of the
shutters are set on the nonoperating engine, and the diameter

of the nozzle and movements of the graduated measures are mea-
sured for each position; a graph of the dependence of the diam-
eter of the nozzle on the movement of the graduated measures is
plotted, the engine 1s started, and recorded by means of the op-
tical tubes are the movements of the graduated measures with re-
spect to time, according to which the diameter of the nozzle is
determined on the graph.
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Fig. 2
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