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Visual Perception Evaluation of Allowable Bending Degree of Furniture Shelf

CHEN Min-shan, GUAN Hui-yuan "

(College of Furniture and Industrial Design s Nanjing Forestry University s Nanjing 210037, Jiangsu s China )

Abstract; In order to improve the quality of furniture products,to provide a basis for judging the allowable
bending degree of furniture shelves,this research used the method of visual perception experiment. Accord-
ing to the three-level evaluation index of “no deformation”, “slight deformation” and “severe deformation”,
5 types of shelf lengths and 12 types of bending deformation conditions for each length of shelf were set.
The critical point was explored where the degree of shelf bending exceeded the psychological acceptance of
the subjects. The results were as follows. 1) As the length of the shelf increased, the number of subjects
who perceive deformation of the shelf increased. 2) When the bending degree ranged from 3. 0% to 4. 0%,
90% of the subjects realized the minor deformation,when it was over 4. 0%, the proportion of the subjects
who thought the occurrence of the major deformation increased. 3) 3. 0%, and 4. 0%, could be used as the
primary and secondary values of the allowable bending degree of the shelf,respectively. The results of this

study can provide a reference for the revision of related standards.
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Table 1 Experimental design

MK/ mm TR AR AR 3 A AR R/ %o
350 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
550 0.5 1.0 1.5 2.0 2.5 .0 3.5 4.0 4.5 5.0 5.5 6.0
750 0.5 1.0 1.5 2.0 2.5 .0 3.5 4.0 4.5 5.0 5.5 6.0
950 0.5 1.0 1.5 2.0 2.5 .0 3.5 4.0 4.5 5.0 5.5 6.0
1150 0.5 1.0 1.5 2.0 2.5 .0 3.5 4.0 4.5 5.0 5.5 6.0
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Fig. 1 Diagram of black paper strips to simulate shelves
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Table 2 Results of deformation degree of panels

5 iy 25T MK B/ mm 25 iy 25T A B/ mm
R/ B 350 550 750 950 1150 | BE/% fEH 350 550 750 950 1150
0.5 G 100.00  99.16  99.16  99.16  98.73 3.5 ¥ 0. 00 0. 00 0. 00 0. 00 0. 00
2 0.00  0.84 0.84 0. 84 1.27 B 100.00  99.58  99.58  98.73  98.31
U 0.00  0.00 0.00 0. 00 0.00 JeE 0. 00 0.42 0.42 1.27 1.69
1.0 ¥ 96.20 94.94  91.56  90.72  89.03 4.0 ¥ 0. 00 0. 00 0. 00 0. 00 0. 00
B 3.80  5.06 8. 44 9.28  10.97 B 98.73  96.20  90.30  93.25  90.30
Je 0.00  0.00 0.00 0. 00 0.00 FEE 1.27 3. 80 9.70 6.75 9.70
1.5 G 79.32  73.84  67.09 69.62  67.51 4.5 " 0. 00 0. 00 0. 00 0. 00 0. 00
B 20.68 26.16  32.91  30.38  32.49 E=3 79.75 76.79  66.67 73.00 71.73
U 0.00  0.00 0.00 0.00 0.00 Je 20.25 23.21 33.33 27.00 28.27
2.0 G 45.99 41.35 35.02  39.66  43.88 5.0 ¥ 0. 00 0. 00 0. 00 0. 00 0. 00
B 54,01 58.65 64.98 60.34 56.12 Bin 48.95 43.88 33.76  36.29  41.77
Jv 0.00  0.00 0. 00 0.00 0.00 e 51.05 56.12 66.24 63.71  58.23
2.5 G 19.83  15.61 5.91  16.03  23.21 5.5 X 0. 00 0. 00 0. 00 0. 00 0. 00
B 80.17 84.39  94.09  83.97 76.79 7 23.63  15.61 8.86 10.13 17.30
e 0. 00 0. 00 0. 00 0. 00 0. 00 FEE 76.37  84.39  91.14  89.87  82.70
3.0 G 0.00  0.00 0. 00 0. 00 0. 00 6.0 X 0. 00 0. 00 0. 00 0. 00 0. 00
2 100. 00 100.00 100.00 100.00 100.00 7% 0. 00 0. 00 0. 00 0. 00 0. 00
Je 0.00  0.00 0. 00 0. 00 0. 00 T 100.00 100.00 100.00 100.00 100. 00
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Fig. 3 Effect of panel length on results of visual perception
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