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Influence of Hardness of Seat Pad on Sitting Comfort of Automeotive Seat
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Abstract : In this study, a sitting comfort of five automotive seats, whose hardness of these cushion pads was changed,

and shape and structure of seats were the same, was evaluated by only tactile sensation while sitting on these seats. The

adjectives used for the sensory evaluation of seat comfort by the human tactile sensation were examined by the factor

analysis. As the analysis result, the sitting comfort of driver’s seats was evaluated by two adjectives “sporty—high-class”

and “voluminous—casual”. From the correlations between physical properties of cushion pad and sensory evaluations for

seats, it is found that the image adjectives have correlations with the cushion properties of pad.
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Fig. 1 Cushion properties of seat cushion.
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Fig. 4 Mean preference scores of image adjectives.
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Table 1 Factor analysis result.

Factorl  Factor2
Warm 0.58 0.79
Flufty 0.80 0.55
Hard to push -0.80 -0.58
Thick 0.77 0.60
Voluminous 0.87 0.47
Soft 0.71 0.60
Hold(Femoral region) 0.48 0.87
Hold(Buttocks) 0.65 0.70
Hold(Back-rest) 0.75 0.56
Fit(Femoral region) 0.82 0.54
Fit(Buttocks) 0.63 0.73
Fit(Back-rest) 0.79 0.53
Sinking(Femoral region)  0.84 0.53
Sinking(Buttocks) 0.83 0.55
Sinking(Back-rest) 0.83 0.43
High quality 0.41 0.91
Genuine 0.57 0.82
Metallic -0.73 -0.66
Luxurious 0.57 0.81
Elegant 0.61 0.77
Calm 0.52 0.85
Simple -0.67 -0.72
Casual -0.91 -0.41
Delicate 0.68 0.72
High-class 0.50 0.85
Sporty -0.50 -0.85
Like 0.51 0.84
Cumulative percentage(%) 48.0 96.0
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Fig. 5 Factor scores of each pad.
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Table 2 Correlation coefficient between physical adjectives and cushion properties.

Warm Flufty Hard to push Thick Voluminous Soft
Impactresilience modulus -0.897 -0.921 0.940 -0.989 -0.954 -0.851
Max. sinking depth -0.989 -0.982 0.986 -0.888 -0.945 -0.984
Max.rebounding height -0.897 -0.921 0.940 -0.989 -0.954 -0.851
Max.amplitude 0.930 0.898 -0.887 0.674 0.803 0.964
Max.absorbed energy 0.990 0.979 -0.984 0.887 0.940 0.987
Max.impact energy -0.924 -0.970 0.972 -0.947 -0.980 -0.909
Second sinking depth -0.978 -0.985 0.984 -0.857 -0.940 -0.996
Second rebounding height -0.950 -0.990 0.987 -0.918 -0.980 -0.951
Second absorbed energy 0.978 0.984 -0.986 0.868 0.942 0.996
Second impact energy -0.943 -0.989 0.985 -0.918 -0.982 -0.946
Logarithmic decrement -0.227 0.080 -0.062 -0.001 0.175 0.017
Decay time 0.973 0.971 -0.986 0.956 0.962 0.951

Table 3 Correlation coefficient between sitting adjectives and cushion properties.

Hold Fit Sinking

Fri;;(;?l Buttocks Fre;rgniz?l Buttocks Fre;rgni(())rsl Buttocks
Impactresilience modulus -0.883 -0.978 -0.950 -0.955 -0.953 -0.944
Max.sinking depth -0.934 -0.871 -0.908 -0.879 -0.944 -0.971
Max.rebounding height -0.883 -0.978 -0.950 -0.955 -0.953 -0.944
Max.amplitude 0.847 0.654 0.743 0.689 0.804 0.858
Max.absorbed energy 0.939 0.869 0.914 0.883 0.948 0.972
Max.impact energy -0.870 -0.925 -0.920 -0.898 -0.950 -0.962
Second sinking depth -0.908 -0.829 -0.892 -0.841 -0.937 -0.968
Second rebounding height -0.883 -0.893 -0.910 -0.875 -0.951 -0.973
Second absorbed energy 0.913 0.839 0.908 0.854 0.947 0.974
Second impact energy -0.873 -0.890 -0.907 -0.870 -0.948 -0.971
Logarithmic decrement -0.359 -0.157 0.110 -0.181 0.134 0.107
Decay time 0.944 0.940 0.962 0.945 0.978 0.985
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Table 4 Correlation coefficient between image adjectives and cushion properties.

Ju—

(73)

High quality Genuine  Metallic [uxurious Elegant Calm

Impact resilience modulus -0.887 -0.946 0.996 -0.932 -0.963 -0.930
Max. sinking depth -0.898 -0.957 0.925 -0.975 -0.956 -0.942
Max. reboundingheight -0.887 -0.946 0.996 -0.932 -0.963 -0.930
Max. amplitude 0.781 0.831 -0.733 0.875 0.814 0.821
Max. absorbed energy 0.895 0.955 -0.922 0.970 0.948 0.940
Max. impact energy -0.871 -0.938 0.971 -0.950 -0.972 -0.921
Second sinking depth -0.860 -0.928 0.895 -0.953 -0.927 -0.911
Second rebounding height -0.870 -0.940 0.950 -0.960 -0.967 -0.922
Second absorbed energy 0.860 0.931 -0.901 0.950 0.925 0.912
Second impact energy -0.863 -0.934 0.948 -0.955 -0.965 -0.915
Logarithmic decrement -0.458 -0.279 0.076 -0.270 -0.231 -0.340
Decay time 0.912 0.974 -0.976 0.971 0.969 0.958
Simple Casual  Delicate  High-class  Sporty Like

Impact resilience modulus 0.957 0.926 -0.947 -0.906 0.894 -0.891
Max. sinking depth 0.982 0.927 -0.959 -0.956 0.965 -0.927
Max. reboundingheight 0.957 0.926 -0.947 -0.906 0.894 -0.891
Max. amplitude -0.866 -0.798 0.834 0.867 -0.892 0.828
Max. absorbed energy -0.975 -0.926 0.964 0.951 -0.962 0.934
Max. impact energy 0.983 0.953 -0.930 -0.926 0.916 -0.866
Second sinking depth 0.964 0.929 -0.940 -0.932 0.945 -0.901
Second rebounding height 0.989 0.957 -0.934 -0.938 0.934 -0.875
Second absorbed energy -0.961 -0.935 0.950 0.927 -0.941 0911
Second impact energy 0.986 0.958 -0.928 -0.932 0.928 -0.865
Logarithmic decrement 0.151 -0.259 -0.112 -0.348 0.340 -0.304
Decay time -0.982 -0.945 0.988 0.947 -0.951 0.949
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