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Fig.1 Typical difficult-to-machine parts of aero-engine
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Fig.2 Machining feature meeting the position requirements of the machining datum and completely wrapped in the workpiece material
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Fig.3 Machining round features on groove of turbine disc
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Fig.4 Traditional process of rounding groove of turbine disc
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Fig.7 CNC programming tool for measuring in turbine disc groove
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Fig.11 Comparison of measured radial error by manual and on-machine measurement on test and batch parts
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Fig.12 Sample paste testing for rounding

features on turbine disc test piece
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Table 1 Measured results of sample paste with No.1 and No.2 rounding feature on test piece

MERE g X [ 24% /mm Y [A24% /mm BB
MRT Y37 0.520 0.500 Gk
MR T 42 0.532 0.530 %
MR T 47 0.558 0.530 Gk
1.17_. MRETZ 52 0.560 0.570 G
B4 T2 38 0.510 0.492 uRY)|
B8 12 43 0.608 0.470 )
B8 T2 48 0.673 0.470 k|
{5 T2 53 0.702 0.443 EuR)|
METZ 37 0.529 0.524 G%
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Table 2 Measured results of sample paste with rounding feature on batch piece
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On-Machine Measurement Technology and High Quality CNC Machining of
Aero-Engine Difficult Machining Parts

WAN Neng', SHEN Peng’, CHANG Zhiyong', WANG Zhan', FENG Yong’
(1. Northwestern Polytechnical University, Xi’ an 710072, China;
2. AECC Xi’ an Aero-Engine Ltd., Xi’an 710021, China)

[ABSTRACT]

High machining accuracy, consistency and efficiency are important characteristics of high-quality

machining. The difficult-to-machined parts of aero-engine are represented by casing, turbine disc and blisk. Due to the
weak rigidity of workpiece, large cutting force and high precision requirement, they are difficult to realize high quality
machining. Measurement in the CNC machine tool, also known as on-machine measurement, can automatically measure
the workpiece clamped on the machine tool and find manufacturing characteristics of positioning deviation or processing
error, and then carry out compensation processing. Therefore, the application of on-machine measurement technology can
effectively improve the machining quality of aero-engine parts. This paper analyzes the characteristics of the difficult-to-
machined parts of aero-engine, and the application scenarios and research hot spots of on-machine measurement technology
are expounded. In further, the application principle of on-machine measurement technology in high quality machining
of aero-engine is expounded. A case study is taken for the edge round of the tenon groove of turbine disc. The deviations
of the edge are measured in the machine tool to realize the compensation processing of the edge round. By this way, the
traditional processing is improved. Finally, the exploration direction of the on-machine measurement in the aero-engine
fabrication is pointed out.
Keywords: On-machine measurement; Aero-engine; Machining feature localization; Compensation machining
(Bt R#)
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