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Abstract

The hardness of the seat regions has great impact on seat comfort in the seat comfort design. In
application, direct evaluation of seat is usually adopted, and few study cover the influence of the
hardness of seat regions on seat comfort and the quantitative relationship between them, which is
wished to be known in the seat design. Studies show that short-term comfort contributes a great
extent to the medium- and long-term comfort. And by short-term comfort study, test cost can be
saved when adopting high volume test subjects. Subjective evaluation tests were conducted about
the hardness and short-term comfort of five sedan seats. The questionnaires were designed. The
test subjects were recruited. The test arrangements were designed. The test data were collected
and statistically analyzed. The frequency of scores about the hardness and the body region com-
fort were analyzed, from which the hardness tendency could be observed. The average and the to-
tal score of the hardness and the comfort were computed. The results show perfect accordance of
the hardness scores of the seat with the comfort scores of the human body. Finally, the relation-
ship between the hardness score and the comfort score was analyzed quantitatively.
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Figure 1. Area definitions of human body and seat surfaces

1. BEBMARRESX

()

TR A3 5 ANE LR, B ORAR(L 4) A2 47)~ &3 7). A2 4) REE(L 47),
HHIES S XA ol 2 wmid, lin. FREGH 2 5001550, +2 JotdE, —2 k. NARHALET & % %
A0 5 MEER, M IRZEQ ), WK Q ), —MEB ), 14 1), ARG 2. Ris bt
W) 2, A G R FE 0] o AT I R I 4

2) SRR I AR

WHL 5 EH R A N AN R, FRE S A H~B JIF . EREASS R 1, Hrp i
FERUE O X B EAE, AESMEXIER. 5 5 R AINA R, B E4EEEE, RERET
P =K, 5 B REWAN R Z KA LS WK 20 ol 0L, JER 5 O REEE 4T 2, 3 58
R 18],

Table 1. Seat parameters

F 1 ERELSH

Pk FEAATE 1 (kPa) FEASTIE (kPa)
1 8.83 4,56
2 7.30 4.20
3 7.20 4.20
4 7.86 4.34
5

Table 2. Comparisons of indentation hardness of seat 5 with those of seat 2 and seat 3

2. FERG 5 SEERF 2. 3 UEKMEXTEE

e Ky JAE AT FEE (mm)
15.00
13.95
15.94
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Figure 2. Adjustable seating bulk
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Figure 3. Frequencies of the stature of the subjects
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Figure 4. Joint distribution of the subjects’ stature and
body weight
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Figure 5. Frequencies of the hardness scores of seat area A and D and body comfort scores for
body area 2 and 6
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Table 3. Frequencies of seat area C and F and body area 3 and 9
3. BERXHE C F AR A AKX 30 9 1S53 5IUR

L/} P
JRER Xk C X4 F X2k 3 X159

-1 -5 10 5 1 -1 5 10 5 1 1 2 3 4 5 1 2 3 4 5
1 0 19 95 53 5 0 10 70 8 7 6 17 62 78 10 4 24 60 74 11
2 0 10 83 75 4 0 11 76 78 7 4 18 66 69 16 4 18 68 68 15
3 0 20 92 57 2 1 11 8 67 3 3 18 55 81 16 2 16 61 74 20
4 0 8 94 66 4 0 13 8 67 7 4 15 63 79 12 4 21 57 83 8
5 2 23 100 41 4 1 8 90 66 5 4 20 44 69 35 6 19 47 70 29
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Table 4. Hardnessvalues of seat area A and D, together with the corresponding body comfort scores of area 6 and 2
4. PEREOERIXIE Ay D RYEREE B R I R RY NABBLIX IS 6. 2 EFEEEEE S

L/TJE &
X3k A X4k D HBAL 2 B4 6
(CF fig 1% i (kPa) o K BEE{EKP) (EF) e (EF) e
2771 4 7.86 2.995 4 4.34 3.388 3 3.391 5
2521 3 7.20 2.989 3 4.20 3.350 5 3.382 3
2.287 1 8.83 2.335 2 4.20 3.301 4 3.330 4
2.059 5 - 2.064 5 - 3.281 2 3.174 1
1.734 2 7.30 2.032 1 4.56 3.213 1 3.159 2

Table 5. Average scores of seat side-wing areas and the corresponding body areas

7 5. BER IR B R AN F XIS F 1557

A FPEE
Xk C XI5 F #Bhr 3 gAY
(S¥ JRE fe %5 JREfe 45 JRE A 35 JREFe
2.266 5 1.489 5 3.297 5 3.233 5
1.973 1 1.468 3 3.222 3 3.230 3
1782 3 1.410 4 3.167 4 3.125 4
1.670 4 0.936 2 3.136 2 3.123 2
1.186 2 0.628 1 3.102 1 3.064 1
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Figure 6. Seat hardness and the overall score of body comfort
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