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Experimental study on construction control parameters of negative
pressure adsorption robot spraying anticorrosive coating for
concrete pier abutments of cross—sea bridges

HU Ao-hua', MA Zong—hao®, FENG Hai-bao'", YANG Lei?
( 1. School of Civil Engineering, Hebei University of Engineering, Handan, Hebei 056038, China;
2. CCCC First Harbor Engineering Co., Ltd., Tianjin 300461, China )

Abstract: Aiming at the problems of low efficiency, uneven quality and high operation risk in traditional manual spraying of
anticorrosive coatings for prefabricated piers of cross—sea bridges, experimental research on construction control parameters of
negative pressure adsorption robot spraying was carried out. Taking film thickness as the evaluation index, orthogonal test
design was adopted to systematically study the influence laws of key control parameters such as spraying pressure, moving
distance and moving speed of the spraying robot on spraying quality. The test results show that when the spraying pressure is
1 500 kPa, moving distance is 100 mm and moving speed is 200 mm/s, the average film thickness of the anti—corrosion coating
reaches 254 pwm, which meets the anti—corrosion design requirements(250 pm=10 pm) for piers and abutments of cross—
sea bridges. Verification was conducted strictly in accordance with the test parameters, and clear verification conclusions were
obtained. The optimal parameter combination of negative pressure adsorption robot for anticorrosive coating spraying was
clarified, and the feasibility and superiority of this construction technology were verified. This research provides technical
support and reference for efficient and high—quality construction of concrete anticorrosive projects for cross—sea bridge piers.
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Fig. 1 Dimensions of pier(cm )
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Table 1 Tehnical specifications for film thickness
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Fig.2 Design drawing of the robot
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Table 2 Technical parameters of the robot
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it /kg 45
T RATHEH B/ (mm-s™) 400
AR E/(mm-s™) 600
R BT/ mm 800
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Fig. 3 Schematic diagram of robot operation
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Table 3 Performance indicators of intermediate coat

b e FFAE
1 Bt At
2 I (kg L) 1.320.1
3 PR A /% 4242
4 HRMEIILEY &/ (g L) 85
5 PP >93
6 FRRFRERE/(pum 1B ) 96~143
7 TRRERE/(pm - 3E) 40~60
8 TR AR (TR 40 um)/(m?-L) 8.076
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Table 4 Experimental parameter table

or | PIEA W B mEC
(BEURIES1/kPa) | (BBahfE B /mm) | (BB ahH# %/ (mm-s™))
1 1 000 100 100
2 1500 150 150
3 2 000 200 200
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Fig.4 Diagram of film thickness testing surface
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Fig. 5 Robot spraying operation diagram
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Table 5 Experimental data table

RS A B C D GRIBRE A m
1 1 1 1 1 150
2 1 2 2 2 125
3 1 3 3 3 117
4 2 1 3 2 254
5 2 2 1 3 230
6 2 3 2 1 177
7 3 1 2 3 260
8 3 2 3 1 247
9 3 3 1 2 186
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Table 6 Range analysis of film thickness

wm
TiH A B C D
ky 130.7 2223 188.7 191.3
ks 2203 200.7 1883 188.3
ks 232.0 160.0 206.0 203.3
R 1013 62.3 17.7 15.0
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Table 7 Variance analysis of film thickness

HZE | K am?  HHE 75 um? F
A 18 444.7 2 92223 48.8
B 6 008.7 2 3004.3 15.9
C 612.7 2 306.3 1.6
D 378.0 2 189.0
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