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Abstract

The purpose of this study is to find at the basic data for the appropriate compressibility of
the pillows for the Koreans as well as, for the appropriate conditions to establish the estimating
criterion for the pillows on the market place.

This paper also aim to grasp the compressibility of the materials used to make the pillows
for sale.

The appropriate compressive rate of the pillows have been investigated by sensuous test.

The compressive rate, recovery rate, and decreasing rate of compression and recovery have
been investigated by means of ergonomic and physical experiments.

The results were as follows;

1) By sensuous test, the compressive rate of the pillows for the most comfortable state turns
up 45% +5% in men and women.

2) As for the compressive rate and recovery rate of the eight pillow materials on market,
panya, duck feather two kinds of synthetic fiber are highest, wood is lowest.

3) The compressive rate of panya, duck feather, and two kinds of fiber is within the range
of the comfort by sensuous test.

4) In the durability of the compressive rate and recovery rate against the repeated use of the
pillows, duck feather is in the highest grade, panya is the lowest grade and the others are graded
between two.
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Table 1. The mean physical value of the subjects in
sensuous test (the compressive rate)

head-
weight(kg)

height weight
(cm) (cm)

sex age
mean SD mean SD mean SD

M. 20~24 170.2 3.5 62.1 4.2 4.5 0.7
F. 20~24 156.5 4.5 52.4 4.3 4.2 0.4
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Table 2. Test pillows for measurement of compressive
rate and recovery rate (the sensuous test)

test pillows 1123141567819} 10
compressive 5115125135|45(55(65|75{85| 95
rate(%) +5|+ 5|+ 5|+ 5|+ 5{= 5+ 5|+ 55 +5
pillow- | 85 g load [5.5{6.0(6.5/7.0|7.5/8.0{8.5|9.0{9.5| 10.0
height
(cm) | 4kg load 5.0

Fig. 1. Test pillows for compressive rate and recovery
rate by the sensuous test.
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Table 3. The mean of physical values of subjects (the

test of compressive & it’s recovery rate)

N=15

height weight head
(cm) (kg) height breadth weight length
(cm) (cm) (kg) (cm)

M. SD M. SD M.SD M.SD M. SD M. SD

156.8 1.6 53.2 1.3 24.1 1.2 153 04 42 03 176 04

Table 4. The forms of the sample materials

sample
form
buck- granular Mixing three goods on the
wheat market

chaff

chaff granular Mixing three goods on the

market

duck- feather Mixing three goods on the
feather market

synthetic fibriform
-fiber(A)

synthetic fibriform
-fiber(Q)

cigar-
filter

wood

The polyester fiber made by
A Co.
The hollow fiber made by Q Co.

little co-Mixing three goods on the
lumnar formmarket

board A zelkova tree-board offered

from K timber mill

Mixing three goods on the
market

panya fibriform
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Fig. 2. Test pillows for compressive rate & recovery

rate of the pillow materials.
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Fig. 3. Experimental system of compressive rate test.
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Table 5. The result of the sensuous test in compressive
rate & the result of independence-test on the
feeling of the relative compressive rate of the
pillows (male)

unit: person(%)

C.R (%)
fedTng o, | 1545 2545 35%5 4545 55+5 655
too hard 71 19 1 _ _
(59.2) (15.8) ( 0.8)
hard 47 83 60 3 - _
(39.2) (69.2) (50.0) ( 2.5)
comfortable 2 17 46 93 20 1
(1.6) (14.2) (38.3) (77.5) (16.7) ( 0.8)
fluffy 1 13 24 74 27
( 0.8) (10.9) (20.) (61.7) (22.5)
too fluffy B B B 26 92
(21.6) (76.7)
total 120 120 120 120 120 120
x? 1178.75*

C.R; compressive rate
*p<0.01

Table 6. The result of the sensuous test in compressive
rate & the result of independence-test on the
feeling of the relative compressive rate of the
pillows (female)

unit: person (%)

C.R (%)

feeling 15+5 255 3545 4545 55+5 65+5

too hard

75 20 1
(58.1) (15.5) ( 0.8)

hard 51 88 60 4
(39.5) (68.2) (46.5) ( 3.1)

comfortable 3 20 49 96 25 2
( 2.3) (15.5) (38.0) (74.4) (19.4) ( 1.6)

fluffy 1 19 29 71 29
{ 0.8) (14.7) (22.5) (55.0) (22.5)
too fluffy ~ ~ 33 98
(25.6) (76.0)
total 129 129 129 129 129 129
x? 17251.31*

C.R; compressive rate
*p<0.01

fiol Al Bicfel F—3A & F—# g7l o sl Mg
sl9lem 7 #EE Table 73 e},

7zke] BikgARO deled, PoBES s ARS &

Table 7. The distribution of the persons feeling comfort
against the relative compressive rate & the
result of homogeneity-test on sex

CR (%)

ox 15+5 2545 35+5 4545 5545 65+5] total
M. 2 17 46 93 20 1 179
F. 3 20 49 96 25 2 195

total 5 37 95 189 45 3 | 374

x? 0.57

x? (5, 0.05)=11.07
C.R.; compressive rate.

panya
C. filter
S.F.(Q)
D. feather
- out of use
chaff in use
B.W. chaff . ,
30 40

Fig. 4. The hardened rate by the repeated use of the
pillows.
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Table 8. The result of the ergonomic-test in the compressive rate and significant differences among materials

terial
material |\ chaff | chaff | duck-fea.| S.F.(A) | SF.(Q | cigarfil. | wood panya
CR (%)
mean 12.7 12.9 44.9 49.2 49.0 12.8 0.5 2.3
SD 0.8 1.1 0.6 0.7 0.9 1.1 0.2 0.9
'D-test a a c b b a d e
F-value 741.5*

1The same letters mean no significant difference (p<0.05) according to the Duncan’s multiple range test

*p<0.01

C.R; compressive rate

Table 9. The compressive rate by physical-test

terial
[natenia b.w. chaff chaff duck-fea. | S.F. (A) SF.@Q cigar-fill, wood panya
CR (%)
mean 14.4 14.1 45.9 49.8 49.3 13.5 0 42.8
SD 0.57 1.35 0.76 0.88 0.24 0.16 0 0.34
ID-test a a c b b a d e
F-value 1757.64*

1The same letters mean no significant difference (p<0.05) according to the Duncan’s multiple range test

*p<0.01
C.R; compressive rate
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Table 10. The compressive recovery rate by physical-test
terial
MAtera |y w. chaff | chaff | duck-fea. | SF.(A) | SF.(Q | cigar-fil | wood | panya
CR (%)
mean 33.3 36.2 87.1 94.5 96.5 41.9 0 77.7
SD 15.59 15.68 1.46 1.79 0.99 1.39 0 1.55
'D-test b b
a a c c b a d c
F-value 40.05*
'The same letters mean no significant difference (p<0.05) according to the Duncan’s multiple range test
*p<0.01
C.R.R; compressive recovery rate
Table 11. The decrease rate of the pillow-height out of use (D,)
material
b.w. chaff chaff duck-fea. S.F(A S.FQ cigar-fil. anya
D.R(%) (A) Q g pany.
mean 8.7 8.7 2.9 11.9 9.1 6.5 30.1
S.D 0.1 0.1 0.5 1.9 0.8 0.7 1.2
D-test a a C b a d e
F-value 171.5*
*p<0.01

D.R(%); decrease rate.
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Table 12, The decrease rate of the pillow-height in use (D)
terial
DR (%) mater b.w. chaff chaff .duck-fea. S.F(A) S.FQ) cigar-fil. panya
mean 8.0 7.3 1.3 6.7 5.3 5.3 20.3
SD 0.9 0.9 0.9 0.9 0.9 0.5
D-test a a c b b b b
F-value 135.2*
+p<0.01
D.R(%); decrease rate.
Table 13. The decrease rate of compressive rate of pillow in use
terial
DR) AN bw. chaff | chaff | duck-fea. | S.F(A) SFQ | cigarfil panya
mean 5.87 6.03 2.0 7.3 6.3 7.9 17.3
SD 1.04 0.33 0.39 0.5 0.97 1.64 3.98
D-test a a b a a a [
F-value 14.83*

"The same letters mean no significant difference (p<0.05) according to the Duncan’s multiple range test.

*p<0.01
D.R; decrease rate.
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