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Fig.1 Schematic diagram of nozzle throat size measurement
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Fig.2 Overall system structure diagram
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Fig.3 Schematic diagram of device structure
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Fig.4 Flow chart of throat area calibration
of adjustable circular nozzle
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Fig.7 Image of the developed device object
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Fig.8 Schematic diagram and image of the calibration platform
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Table 1 Measurement length calibration experiment results mm
F5 WO T AR EUE IR E R R E R
1 296.687 296.728 0.041
2 411.666 411.645 —0.021
3 495.401 495.381 —0.02
4 613.589 613.55 -0.039
5 705.852 705.887 0.035
6 801.12 801.137 0.017
7 902.29 902.288 —0.002
8 1001.631 1001.654 0.023
F2 NEESHABEER
Table 2 Measurement repeatability experiment results mm
e e e e e =y
w0 T | e | mw | om0 G
1 301.912 301.921 301.919 301.923 301.916 301.918 0.005
2 400.093 400.093 400.095 400.095 400.105 400.096 0.005
3 499.644 499.642 499.656 499.656 499.652 499.650 0.006
4 581.505 581.512 581.502 581.493 581.513 581.505 0.009
5 680.202 680.203 680.210 680.209 680.192 680.203 0.007
6 778.477 778.469 778.489 778.486 778.472 778.479 0.009
7 880.078 880.079 880.089 880.086 880.076 880.082 0.006
8 978.285 978.277 978.278 978.289 978.294 978.285 0.008
®3 FELHNEGERBERARELLRLER
Table 3 Calibration results of throat area of a certain engine tail nozzle
5| RBHUERIESE | IR R em® | WERE RS Hem® | iR /em’
1 -0.414 4153.26 3981.95 -171.31
2 —0.287 3470.49 3484.88 14.39
3 -0.224 3158.62 3238.30 79.68
4 —0.116 2691.03 2815.59 124.56
5 —0.043 2416.11 2529.88 113.77
6 0.031 2205.96 2240.24 34.28
7 0.11 2007.23 1931.04 —76.19
8 0.187 1748.85 1629.67 —119.18
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Table 4 Test results of throat area of a certain engine tail nozzle

JF5 | REWEERIESE | WA E/mm® | ISR B/ mm®

1 —0.355 3809.52
2 —0.184 3002.93
3 0.064 2101.13
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Rapid Calibration Method of Throat Area of Geometry-Variable Circular
Nozzle Based on Laser Interference

FAN Jinxia"’, FU Xiao', YAN Rong"’, LI Jie’, LIANG Chunjiang’, DUAN Fajie'
(1. The State Key Lab of Precision Measuring Technology and Instruments, Tianjin 300072, China;
2. AECC Sichuan Gas Turbine Research Establishment, Mianyang 611730, China;

3. Smartmens (Tianjin) Technology Co., Ltd., Tianjin 300382, China)

[ABSTRACT]
inner diameter micrometer is traditionally used to measure the throat size, which has some problems, such as low efficiency

The throat area of the geometry-variable nozzle directly affects the performance of the aero-engine. The

and droop of the nozzle seal affecting the measurement accuracy. Therefore, we put forward a calibration method for throat
area of tunable circular nozzle based on laser interference. Firstly, a coaxial length measurement structure is designed which
features built-in laser interference optical path. A pressure sensor is utilized to give real-time feedback to automatically
control the thrust. Then the polygon throat area of the nozzle is calculated from the dimensional measurement data. Finally,
the correlation model between throat area and engine control signal is established based on the least square method. The
experimental result shows that the size measurement accuracy of the developed system is 41 um, the area calibration
accuracy is 0.98147, and the method features good simplicity and convenience.

Keywords: Aero-engine; Nozzle; Throat area; Dimensional measurement; Laser interference
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Real-Time Detection Method for Welding Points Inside Large Pressure Vessels

SONG Limei', ZHANG Qile', WANG Shuopengl, CHEN Enze', YANG Yangangz, ZHU Xinjun1

(1. Tianjin Key Laboratory of Intelligent Control of Electrical Equipment, Tiangong University, Tianjin 300387, China;
2. Tianjin University of Technology and Education, Tianjin 300222, China)

[ABSTRACT]
detection robustness of the robot system in the automated welding process of the internal anti-surge plate of aluminum alloy

In order to solve the problems of unintelligent detection of weld points, low detection accuracy and poor

tanks of large pressure vessels, a multi-feature fusion 3D weld point real-time detection method for structural light vision-
guided robots is designed. First, the visual features are extracted from the workpiece to derive multiple regions of interest,
then the multiple features are fused to obtain the 2D key points, and finally the 3D pre-weld points are determined by
fast and unconstrained system calibration. Industrial field experiments show that the maximum error of 3D welding point
extraction in camera coordinate system is 0.196 mm, the average error is 0.099 mm, and the average detection time is 0.09 s.
The welding point detection is accurate, fast and intelligent, which can meet the industrial robot welding path planning and
automatic welding tasks.

Keywords: Computer vision; 3D reconstruction; Robotic welding; Waveguard welding; Deep learning
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