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Study on Laser Engraving Process Parameters of Protective Coatings on
Titanium Alloy Substrate for Chemical Milling

PEI Liyan', WANG Hui"", SUN Pengpeng’, WANG Jian’
(1. AECC Shenyang Liming Aero-Engine Co. LTD. ,Liaoning Shenyang 110043, China;
2. School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

Abstract: To obtain the process parameters and general rules of laser engraving that penetrate chemical
milling protective coating without damaging the titanium alloy matrix, taking AC850 as the protective
coating for laser engraving, factorial experiments were designed to study the effects of process parame-
ters on etching depth, including laser power, speed and frequency. Different laser engraving process pa-
rameters were selected for engraving experiments, and the engraving quality and influence law of en-
graving line are detected by microscope. The engraving quality depends on the power, engraving speed
and laser frequency, which mainly depends on the laser energy density (0.424-1.67 J/cm®) ; Under the
conditions of laser power 6 W and engraving speed 800 mm/S (i.e. energy density 0.4244 J/cm’) , the
edges of laser engraving maintain good engraving edge quality. There is a linear positive correlation be-
tween the average laser power and the engraving depth, and a linear negative correlation between the la-
ser engraving speed and the engraving depth. Under the same parameters of feed rate and average laser

power, the laser pulse frequency has a great influence on the quality of engraving. Argon protection and
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natural conditions in laser engraving have no obvious effect on the quality of laser engraving.

Keywords: laser engraving; titanium alloy matrix; chemical milling protective coating; factorial ex-

periment; process parameters
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Tab.1 Laser engraving parameters
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Tab.2 The relationship between the power and the depth

of laser engraving
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Fig.1 The relationship between the power and the depth

of laser engraving
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Tab.3 Relationship between laser engraving speed and

depth of laser engraving
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Tab.4 Relationship between laser frequency and depth of

laser engraving
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Tab.5 Laser engraving quality of scribed edge
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Fig.3 Relationship between laser frequency and power
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Fig.4 Influence of frequency on depth of of laser

engraving
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Tab.6 Comparison of laser engraving quality under argon protection and without argon
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