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Structure Design Optimization and Deformation Control of Overlong Beam in Automation Test
Equipment for Large Composite Component
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[ABSTRACT] CUS-6000 large-scale ultrasonic
scanning imaging detect device is a high-performance 20-
channel automatic detection equipment which is developed
by BAMTRI for testing large-scale composite structural
parts. The device development process is described and the
analysis of typical aspects of the long light beam design
is given. By using finite element method, extensive calcu-
lation of a variety of structural alternatives and working
conditions is made. The curve which reflects the relation
between deformation parameters and the scanner head
moving position is observed by using numerical interpola-
tion method. The calculation result provides theoretical
foundation for the anti-deformation beam design, assembly
and process control.
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Fig.1 CUS-6000 large-scale ultrasonic scanning imaging detect
device
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Fig.2 Light-weight box beam
(composite material tap—laying machine)
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Fig.3 Rectangular tube constant dimension double beam
(composite material sewing machine)
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Fig.4 Through-transmission C-scan triangular steel double
beam
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Fig.5 Reflection C—scan struss steel double beam
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Fig.6 Profiled bar double beam
(Germany plates online ultrasonic testing equipment)
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Fig.7 Light-weight box beam(tap-laying machine of M-Torres
company)
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Fig.8 CUS-6000 large-scale ultrasonic scanning imaging datect
device design plan
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Fig.10 Machine comprehensive deformation
in work condition 1
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Fig.11 Curves of scanning head deformation with the change of
scanning head position in 5 different work conditions
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