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Measurement method for conic angle of aero-engine nozzle based on

conoscopic holography technology
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Abstract : Aiming at solving the testing problem on the inner-cone angle of single-route and single-room aero-

engine nozzle, a five-axis coordinate measuring machine was designed as the experimental platform using the

Cono laser probe based on conoscopic holographic technology, followed by establishing its mathematical meas-

urement model. The least squares parameterized objective function of the space cone was given and solved by

means of L-M optimization algorithm. Experimental results showed that the testing repeatability was 0. 001 9°,

and the standard deviation was 0. 000 9°. The proposed measuring method of inner-cone angle was feasible.
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Fig.1 Light-route diagram of

conoscopic holography probe
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Fig.4 Measurement sketch of laser probe
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Fig.5 Parameterized representation of conic surface
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Table 1  Five-times testing results of inner-cone angle of nozzle
IREL l m n X/ mm Yo/ mm 2,/ mm 0/(°)
1 0.026 7 0.110 6 0.993 5 10.027 7 19.602 9 2.327 4 29.964 3
2 0.026 7 0.107 9 0.993 8 10.028 1 19.603 5 2.3280 29.964 4
3 0.0253 0.108 9 0.993 7 10.028 8 19.606 8 2.329 1 29.966 0
4 0.026 3 0.108 0 0.993 8 10.029 9 19.606 7 2.3311 29.966 2
5 0.024 4 0.108 2 0.993 8 10.031 5 19.604 8 2.3306 29.965 9
A 0.0259 0.108 7 0.993 7 10.029 2 19.604 9 2.3292 29.965 4
bR 0.0010 0.0011 0.001 3 0.001 5 0.001 8 0.001 6 0.000 9
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