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Research on Dual-Comb-Based Three-Dimensional Imaging System Aiming for
Aero-Engine Blades Surface Measurement

Li Sixuan', Liu Tingting'*, Chen Caixin', Yan Ming’
1. State Key Laboratory of Precision Spectroscopy, East China Normal University, Shanghai 200062, China

2. Chongqing Key Laboratory of Precision Optics, Chongqing Institute of East China Normal University, Chongqing
401121, China

Abstract: High-precision, high-efficiency, low-cost, and real-time surface measuring of aero-engine blades provides a
guarantee for prolonging the lifetime of the engine and protecting the life and property safety of the passengers.
Aiming for that, this paper demonstrates a dual-comb-based three-dimensional(3D)imaging system which combines
the advantages of dual-comb ranging and high-speed two-dimensional scanning mirrors. In the 3D imaging system,
the two independent optical combs were replaced by an integrated single-cavity dual-wavelength laser and a high-
bandwidth phase-locking loop was used to stabilize the frequency of the repetition rate difference signal (Af). As a
result, the frequency deviation of A/, signal was reduced from 0.8 Hz to an unprecedented 720 pHz, which achieved
three orders of magnitude lower. With the use of high-speed two-dimensional scanning mirrors, the system can
complete a 40 mmx40 mm 3D image in seconds with a static measurement error of 2 ym (1 s measurement time).
The dual-comb-based 3D imaging system developed in this paper is advantageous with large measurement range,
high precision, fast data update, and low cost and is expected to provide a new technological approach for high-
precision, real-time surface measuring of aero-engine blades or any other key components.

Key Words: aero-engine blades; surface measurement; optical frequency comb; dual-comb ranging; single-cavity
dual-comb
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