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METHOD FOR CRACK TIP
RECOGNITION IN AN
ULTRASONIC TIME OF FLIGHT
DIFFRACTION IMAGE

CHI Dazhao GANG Tie SHENG Zhaoyang
(State Key Laboratory of Advanced Welding
Production Technology, Harbin Institute
of Technology, Harbin 150001)
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Abstract: An aluminum sample containing artificial internal
crack is inspected by using the method of ultrasonic time of
flight diffraction (TOFD), and the low resolution B-scan image
with hyperbolic feature is processed in order to improve testing
precision. According to the inspection manner of ultrasonic
TOFD, a synthetic aperture focusing technique (SAFT)
algorithmic model for B-scan image reconstruction is founded.
By using the model, ultrasonic TOFD B-scan image can be
enhanced. The time resolution of the B-scan image is improved
by the pre-processing of searching for gray peak value, and the
lateral resolution of the image is enhanced by suppression of
the cutter by the following processing of SAFT. A B-scan

image processing method that based on searching for gray peak

value and SAFT is therefore proposed. A processing window is
adopted in order to minimize the execution time of the
algorithm, and proper width of the window is chosen. The
result shows that the method can effectively enhance the target
in the image, and the location of upper and lower crack tip in
the sample can be measured rapidly and accurately accordingly.
Key words: Ultrasonic time of flight diffraction

Synthetic aperture focusing technique

Crack testing
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Abstract: In order to get ultra-smooth glass substrate of digital
compact disc (CD), 2 um and 0.3 pm cerium dioxide slurries as
well as 50 nm silica slurry are prepared respectively, and three
steps chemical-mechanical polishing (CMP) of sodium-calcium
glass substrate in the three slurries has been studied. Results
show that during the first step polishing with 2 pm cerium
dioxide slurry, a high material removal rate is reached and the
average roughness R, value of the polished surfaces can be
decreased from previous 537.9 nm to 1.63 nm. In the second
step CMP with 0.3 pm cerium dioxide slurry, the R, value can
be decreased to 0.73 nm. By using 50 nm silica slurry in the

final CMP, the R, value of the glass substrate surfaces can be

further reduced to 0.44 nm, which is the lowest value reported
to date for CD glass substrate polishing. Atom force
microscopy (AFM) analysis shows that the polished surfaces
are ultra-smooth without micro-defects. Based on the analyses
of the mechanical and chemical effects during the glass
substrate CMP, the CMP mechanism is deduced preliminarily.
Key words: Chemical mechanical polishing(CMP)

Glass substrate ~ Slurry

Sub-nanometer scale planarization
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