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Exploration of Pressure and Comfort of Children Sitting in Car Safety Seats

LU Chun-fu, LIU Xiao-ping, TANG Zhi-chuan
(Zhejiang University of Technology, Hangzhou 310000, China)

ABSTRACT: The work aims to explore comfort differences in areas contacting back and buttock when children sit in car
safety seats, so as to obtain the pressure and comfort area of back and buttock and provide a theoretical basis for future
design. 8 healthy children aged 4 to 8 were recruited as subjects, seating in three kinds of children seats successively to
collect pressure data and conduct subjective comfort test. Standard deviations were used to evaluate stability of the seats
and paired sample t tests were performed to compare differences between seats. Pressure-comfort images were plotted to
verify areas of comfort and discomfort. In an “instantaneous” pressure test, seat C exhibited an optimal pressure distribu-
tion profile, which was consistent with the subjective test results (C>B>A). In a “10 min” pressure test, peak pressure of
seat B was more stable, and there was no significant difference between seats A and C, which was not consistent with the
subjective test results. It was supposed that the judgment on the children’s comfort in safety seat depended on the first
impression. When children aged 4 to 8 sit in different car safety seats, the safety seats with hard materials and flat seats
produce greater pressure on the human body, while those with soft materials and tight wrapping accord with the request of
ergonomics and are more comfortable.
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Tab.1 Characteristics of subjects
PR AR S1 S2 S3 S4 S5 S6 S7 S8 PRI EZE  BMA e RAE
PE5 % S % S 5% % 7 7 — — —
AERE 1% 6 5 8 7 6 6 4 8 6.25+1.39 4 8
BElem 113 95 114 117 100 108 103 125 109+10 95 125
1A kg 20.95 1250 20.00 20.00 15.00 18.00 10.00 22.00 17.31+4.34 10.00 22.00
JH Flem 31 23 37 31 24 27 21 28 2845 21 37
[ & /em 20 19 24 20 19 19 16 20 20+2 16 24
55 lcm 22 21 25 24 22 21 18 21 22+2 18 25
KR /em 19 14 17 18 15 17 11 20 1643 11 20
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Fig.1 Experimental set-up (left) and pressure pad (right)
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Fig.2 Three types of children safety seats
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Tab.2 Structures and size of three seats
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Tab.3 Peak pressure recorded at steady state (Raw)
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Fig.3 Subjective comfort evaluation by children
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Fig.4 Example of image integration
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Fig.5 Pressure distribution image integration of the three children safety seats (instantaneous)
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Fig.6 Relationship between peak pressure for seat A and time
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Fig.7 Relationship between peak pressure for seat B and time
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Fig.8 Relationship between peak pressure for seat C and time
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Fig.10 Pressure distribution image integration of three children safety seats (10 min)
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Fig.11 Backrest interface pressure distribution (left) and
triangular lumbar pillow (right)
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