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Development of Objective Evaluation Equation for Total Hand Value of Disposable
g Diaper’s Top Sheet '

Mitsuo MATSUDAIRA, Hiroyuki HANAO* and Kouji KONDOU*

Abstract
In order to evaluate total hand value (THV) of disposable diaper’s top sheet objectively, subjective evalu-
ation of consumers (mothers) opinions are regressed with objective primary hands such as “NAM-
ERAKASA”,“SOFUTOSA”,“KOSHI” and “FUKURAML” As the results,objective evaluation equation;
DPCM-2,was developed by block residual stepwise method. However, the equation was valid only when
SOFUTOSA>3.0. Another eqﬁation; DPCM-3, was also developed by stepwise method and the equation is
useful when SOFUTOSA<3.0. It is concluded that “NAMERAKASA,” which is considered to be a pecu-

liar primary hand of disposable diaper’s top sheet, influences significantly on THV.
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Table 1 Terms and Definitions of Primary Hands of Disposable Diaper's Top Sheet
No Term Definition Remark  Frequency
1 NAMERAKASA A mixed feeling come from smooth and dry feeling, ‘ 28%
(Smoothness)  having slippery touch without hitching to fingers.
(EBES5LTWTELHTH Y, HBIZilobn)
DL, D525 LTWAHRE)
2 SOFUTOSA A soft feeling,mixed feeling of bulky,flexible and Same defini- 26%
(Soft fecling)  smooth feeling. tion as HESC
FEohL, V7 P eERE. MITFEL, L, Lae  (HESCLALER)
D EE)
3 KOSHI A feeling related to. bending stiffness.Springy property ~Same defini- 21%
(Stiffness) promotes this feeling. tion as HESC
(o> THONZEITIS BN, WEOHHTEE  (HESCLRALER)
L7zBHE, B2 SO H 5 ML R TR I
TWh, £ L THEEICE CREEOA OFOER)
4 FUKURAMI A feeling come from bulky,rich and well formed feel- Same deﬁni— 12%
(Fullness & ing.Springy in compression with warm feeling. tion as HESC
softness) (PEBFBTIL I NLL IPBRAGOFMY BE, HESCLALER)
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Table 2 Details of Top Sheet Samples Used for Experiments

No Kind Materials Fineness Weight Thickness*
o (tex) (mg/ cnt) (mm)

1 Spunbond PP 0.20 1.831 0.218
2 Air-Through PE/PET 0.22 1.654 0.775
3 SMS (Spunbond-Meltblow) PP 0.20 1.470 0.238
4  Bicomponent-Spunbond PE/PP 0.20 2.126 0.254
5  Air-Through ‘ PE/PP 0.22 2.100 0.562
6  Spunbond ‘ PP 0.12 1.700 0.267
7 Soft SMS | PP 0.20 11.520 0.173
8  Air-through PE/PP 0.22 1.974 0.931
9  Air-through PE/PET : PE/PP=8.2 0.22 2.078 1.447
10  Spunlace Rayon: PET=8.2 Rayon;0.17,PET;0.16 2.341 0.427
11  Point-bond PE/PP 0.22 2.000 0.265
12 Point-bond High soft PP 0.22 2.000 0.299

13 Point-bond PE/PP (0. 22tex) : Soft PP(0. 17tex) =1:1 2.000 - 0.263
14  Air-through PE/PP 0.22 1.800 1.283
.15 Air-through PE/PP 0.33 1.735 1.222
16 Air-through PE/PET 0.22 1.963 1.409
17  Air-through PE/PET 0.33 1.706 1.797

*Thickness is measured at the pressure 49 Pa.
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Table 3 Results Subjective Appraisal for Total Hand Value of Top. Sheet by Consumers (Mothers)

N 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

ScoreA 5.7 4.7 2.7 5.0 4.3 5.3 3.7 4.0 3.3 0.332.3 1.7 2.0 3.0 1.0 1.3 0.67
ScoreB 5. 18 4.43 2.66 4.58 3.61 4.72 3.39 3.44 3.05 1.46 2.35'1.93 2.30 2.81 1.69 1.89 1.50
Seore C 5,00 4.44 3.55 4.69 4.45 4.86 4.10 4.00 3.68 1.47 3.23 3.13 3.19 3.77 1.85 1.98 1.77

Table -4  Correlation Cofficients between Each Score of Subjective Appraisal

Score A Score B Score C
Score A 1.000 0.986***  0.973***
Score B 1.000 0.935***
Score C 1. 000

***0. 1%significance level
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Table -5 Primary Hands and Coefficients of DPCM - 2 Equation for Evaluating
Total Hand Value of Disposable Diaper's Top Sheet Objectively.

i Yi Cu Cai Mu Mai Gl G2

1 NAMERAKASA 3.306 —2.133 3.782 16.578 1.555 12.122
2 SOFUTOSA —3.247 3.242 4,375 20.401 1,158 10.336
3 KOSHI 0.002 —0.302 5,148 29. 388 1.752 23.143
4 FUKURAMI —0.043 —0.040 . 3.848 17.012 1.530 13.284

€00=3.00
f
6 | Total Hand Value N
R=0.849 2 T T T T

5 | RMS=0.884

Objective THV -

0 1 2 3 4 5
Subjective THV
Fig. 2 Regression accuracy between subjective and
objective THV by DPCM — 2 equation.

Primary Hand Value

Fig. 3 Dependency of each primary hand on THV
when other primary hands have average val-
ues.
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Table 6 Correlation Coefficients between Subjective Scores and Primary Hand Values

Score-A Score-B Score-C~ NAMERAKASA SOFUTOSA  KOSHI = FUKURAMI

Score-A 1.000 0.986 0.973 0.742 0.115 —0.728  —0.227
Score-B 1.000 0.935 0.725 0.039 —0.647 —0.226
Score-C 1.000 0.719 0.168  —0.811  —0.325
NAMERAKASA 1.000 0.027 —0.710 —0.223
SOFUTOSA 1.000 —0.393 0.344
KOSHI 1.000 0. 256
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Table 7 Details of New Top Sheet Samples Used for Examination of Objective
Evaluation Equation ; DPCM - 2, Developed in This Experiment

No Kind Materials Fineness Weight Thickness*
(tex) (mg/cnf). (mm)
1 Spunbond PP 0.15 1.5 0.232
2 Air-through PE/PP 0.56 4.0 2.412
3 Air-through . PE/PP- 0.44 4.0 0.8%0
4 Ait-through PP/PP 0.22 1.8 0.910
5 Point-bond 3 —layers 0.22 2.5 0.707

(1 ! PE/PET 0.22tex,2 . PE/PET 0.33tex,3 : PE/PET 0.33tex)

*Thickness is measured at the pressure 49 Pa.

Table 8 Total Hand Value Obtained Subjecfcively by Consumers

Sample No 1 2 3 4 5

Score A 4 2 1 3 5
Score B 4.10 2.27 1.75 2.33 4.54
Score C 82.9 42.2 39.9 80.2 - 87.4

(3 ' &)
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T
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Objective THV : DPCM-2
w
T

Objective THV : DPCM-2

]
T
[ ]

I B S 1 1 1 ] 1 1 1 i 1 A I3 1 1
0 1 2 3 4 5 6 20 30 40 50 60 70 80 90 100
Subjective THV : Ranking Method Subjective THV : Absolute Evaluation

Fig. 6 Relationship between subjective (ranking Fig. 7 Relationship between subjective (absolute
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