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Research on the Efficacy of Indoor Spray-painting Robots in
Small-unit Residential Projects

ZHAO Lequn, ZHANG Zuoxiong, XIA Tao, SHE Jiawei, LI Mingwu, ZOU Yong,
XIAO Shikai, YIN Yunlou, XU Qingyan, LI Junfeng, LIU Mingtao, ZHU Qingcheng
( China Construction Fourth Engineering Bureau Co., Lid., Guangzhou, Guangdong 510665, China)

Abstract: Construction robotics represents a pivotal driver for the intelligent transformation of the
building industry. However, indoor spray-painting robots have rarely been deployed in small-unit
residential projects, and the corresponding construction know-how is scarce, severely limiting their
broader adoption. Taking the Shahu Affordable Rental Housing Project in Pingshan, Shenzhen as a case
study, this paper evaluates the performance of an indoor spray-painting robot under various apartment
layouts. The findings are as follows. Among the three layouts—A1l, Bl and Cl—in the small-unit
project, the robot achieved the highest working efficiency and quality in the B1, whose robot-accessible
workspace is rectangular, and material savings were also greatest in this layout. The larger the proportion
of continuous wall surfaces within the robot-accessible zone, the higher the robot’s productivity.
Nevertheless, the robot delivered relatively poor finish quality on ALC (autoclaved lightweight concrete )
walls that required no plastering. Given that the robot’ s finish quality is highly sensitive to substrate
conditions and its maneuverability is limited, it is recommended that, to guarantee final quality, the first
coat of putty and the top-coat application be executed manually, while the second putty coat and the
primer on large wall surfaces be performed by the robot.
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Fig.1 Project house type
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Table 1 Parameters of the indoor spray-painting robot

P53 By i
1 Jit/ kg 350
2 AME R SF/mm 1 050%690x1 780
3 AFHHESE/ (mm-s™") 0~3 200
4 P 5 BE/m <3.2
5 JeyERE 1/ (°) <10
6 TAEGHi/h 6
7 W /L 60
8 Wi K J1/MPa 10~22
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Fig.3 Construction process
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Fig. 4 Working efficiency of the indoor spray-painting

robot in different apartment layouts
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Fig. 6 Putty application rate in different

apartment layouts
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Fig.8 Construction quality achieved by the robot
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