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Measurement of Surface Area of Ceramic Flatware Based
on 3D Scanning Technology
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Supervision and Inspection Center for Ceramic Products of China (Jiangxi), Jingdezhen 333000, Jiangxi, China;
3. Beijing Onrol Technology CO., Ltd., Beijing 100035, China)

Abstract: The detection of the release of lead and cadmium from ceramic flatware involves the calculation of the reference sur-
face area in contact with food simulant. The accuracy of the surface area calculation is related to the accuracy of the detection
results. The surface area of some round and regular flatware can be easily obtained, but the surface area of some irregular flatware
such as spoons and chopsticks cannot be easily measured by conventional measuring tools. Taking the spoons as examples, this
paper proposes to measure the surface area by using the 3D scanning technology, establish a three-dimensional model through the
3D scanning of spoon products, and then calculate the data of the three-dimensional model through the software Artec Studio,
thus obtaining the surface area of the spoons. The calculation results are accurate and reliable. Through the research in this paper,
a feasible measurement method is provided for the surface area of irregular ceramic flatware.
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Fig.2 Diagram of spoon feature sizes
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Tab.1 Photographs and feature sizes of the 10 spoon samples

Sample 17

Sample 2

Sample 3*

Sample 4*

Sample 5"

a:4.2 mm a:3.9 mm a:3.9 mm a:4.3 mm a:3.9 mm
b:6.0 mm b:5.6 mm b:5.9 mm b:5.8 mm b:6.4 mm
c:1.5 mm c:1.8 mm c:1.6 mm c:1.5 mm c:1.3 mm
Sample 6" Sample 7* Sample 8" Sample 9% Sample 10"

a:4.2 mm a:4.1 mm a:3.9 mm a:4.5 mm a:4.0 mm
b:6.8 mm b:6.4 mm b:6.2 mm b:5.9 mm b:7.3 mm
c:1.3 mm c:1.6 mm c:1.7 mm c:2.] mm ¢:2.0 mm
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Fig.4 3D point cloud data of the back of sample
3" after processing
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Fig.3 3D point cloud data of the front of sample 3*
after processing

Fig.5 3D point cloud data of both the front and
back of sample 3" after processing
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Fig.6 3D model diagram of sample 3*
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Tab.2 3D model diagrams of the 10 samples

Sample 1% Sample 2*

Sample 3*

Sample 4* Sample 5"

Sample 6* Sample 7%

Sample 8*

Sample 9% Sample 10*
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Fig.7 Schematic diagram of measurement results

3
Tab.3 The results of the measurements as well as the devia-
tions between the readings taken from the reference object
and the results obtained with the scanner

410
Tab.4 Calculated internal surface area results of the
10 spoon samples

Internal surface Sample Internal surface
Sample number

area/mm?> number area/mm?>
1” 1989.9 6" 2115.3
2" 1713.9 7* 1940.7
3" 1704.2 8" 1999.8
4" 2159.0 9" 2429.8
5 2050.6 10" 2379.7

Parameter Reference Mzzisged Difference P(ferffiiti?)ie
Li,mm  60.000 60.005 0.005 0.008%
R;,mm 14.998 14.979 -0.019 —0.13%
R,,mm 14.998 15.008 0.008 0.05%
L,mm  60.000 59.994 -0.006 -0.01%
R;,mm 14.998 14.969 —-0.028 —0.19%
R4,mm 14.998 15.023 0.025 0.17%

8 3

Fig.8 Operating interface for surface area calculation
of sample 3"
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