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3D scanning of thickness of preforms with varying needle-punched

densities and its comparison with manual measurement results

Song Yan, Liu Yanyou, Chen Jianjian, Cheng Haixia
Nanjing Fiberglass Research & Design Institute Co., Lid., Nanjing 211122, Jiangsu, China

Abstract; Scanners are one of the effective means to detect the accuracy of preform planar surfaces.
The influences of resolution, exposure and needle-punched density on the measurement accuracy of
the scanner were studied. It was found that, the influence of resolution on the measurement accuracy
of the scanner was little, while the influence of exposure on the measurement accuracy of the scanner
was significant. The greater the needle-punched density, the less the impact on the measurement
accuracy of the scanner, and the smaller the difference between the scanning thickness and the
actual thickness. Conversely, the opposite was true. And based on the comprehensive test fitting,
the linear relationship equation between the difference between the scanning thickness and the actual
thickness of the preform and the needle-punched density was obtained. Based on this equation, the
relatively accurate actual thickness of the preform could be calculated on the basis of the known
needle-punched density and scanning thickness. This significantly shortens the quality inspection
time in the product production process and effectively enhances the competitiveness of the product

and the company.
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Fig. 1 TrackScan-P42 tracking 3D scanner
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Tab.1 Technical parameters of TrackScan-P42

tracking 3D scanner
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Tab.2 Specification parameters of perform sample
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Fig.2 Comparison diagram of preform specimen surface
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Tab.3 Sample thicknesses measured with different

resolution parameters ( exposure was 1 Ix-s)

=] mm
AP /mm D, ﬁirg/ D, Al D, Ak
1 29. 876 30. 134 29. 956 30. 276
29. 534 29.767 29. 843 30. 313
9 29. 635 29.919 29. 954 29.997
FIRE B HEE T 1 mm, BECREE 90 1.5
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Tab.4 Sample thicknesses measured with different

exposure parameters (resolution was 1 mm)

L/ JE/mm
(x-s) Dy &fi D, Afi Dy Gfi D, KA
1 29.735  30.211  30.176  30.218
5 29.768  30.011  30.126  30.117
9 29.860  29.989  29.909  29.789
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Fig.3 C, values of scanning thickness relative to actual

thickness with different parameters
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Fig. 4 Ilustration of needle-punched effect of each area
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Tab.5 Needle-punched density of each area

W3 X 4k BT BE/ Ol - em ™)
D, X3, 5
D, X3 10
D, X3 15
D, X3, 20

BEARISE RS , 3 Sk 0 e 4 SR IX Ay
PRI A XN 4 YT, SR BOFI(E, PR T
PRISAERCE T A6 b BB 1 1xes
OIHEARA T mm, IR 8 S B O T 2
BT P A AR B E AT He A, 75 21
BE 4 BeDXCHAS A AFIRRE . 45 DX SR 4 Uil
IPFIIME . 3R 6 098 T4 XY SC PR R 5 414
JEE



FE PWREAAR .
NI
2025 FE S5 H Technical Textiles ke WK AR 1

*6 BXEBHNELREESHEEE

Tab.6 Actual thickness and scanning thickness of each area
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Tab.7 Actual thickness and scanning thickness of each area of five samples (EfL:mm)
e D, X% D, X%, D, X%, D, X1,
P s pmeE oRmE FHORE RREE  SHRE  SBURE SRS
1 31.8 35.3 31.5 33.1 31.4 32.8 31.0 31.8
2" 31.6 34.2 31.3 33.2 31.3 33.3 30.5 31.6
3" 31.6 34.4 31.4 33.4 31.0 33.1 30.7 31.9
4* 32.0 35.1 31.5 34.6 31.2 33.8 31.0 31.6
5* 3L.5 35.3 31.3 33.5 31.0 33.1 30.5 31.5
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Fig.5 Linear relationship between the difference between
scanning thickness and actual thickness and needle-

punched density
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