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ABSTRACT

The purpose of this study was to investigate mechanical and comfort performances of the
material for the improved working uniform for a volunteer fire brigade member, to get basic data
for its evaluation and to help its material and design development. The results were as follows;

The material of the newly developed working uniform was thinner and lighter than the
material of the currently used working uniform. It had better breathability, air permeability and
heat transmission rate than the current one. It also had superior anti-flammability.

In all mechanical properties(tensile, bending, shearing, compression and surface properties), it
showed better performances than the current one. It elongated and bended easier and more in
both warp and weft directions. The elastic recovery and shape stability after elongation were also
higher. The recovery and resistance to shearing and the resiliency and recovery after compression
were also better than the current one. It was more flexible, softer and smoother in primary hand
value, and was more suitable for the material for winter suit which needs softness and fullness in
total hand value,

The material of the improved working uniform showed lower thermal insulation value and
higher evaporative resistance value compared to the material of the currently used working
uniform from the sweating thermal manikin test.

It was shown that the physical performances and the hand value of the textile material used
in the newly developed working uniform for a volunteer fiber brigade member was improved
compared to the one used in the currently used working uniform.

Key words: volunteer fire brigade(2] £ 4:3l), working uniforms(Z2F£), comfort(Z 2 4),
insulation(2.-24]), evaporative resistance(=% % &)
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29 983 54L& KES-FB System(Kawa-
bata Evaluation System, Kato Tech. Co. Ltd.,
Japan) & AMEEe (E 3H3} o] HEF BAA 6
tNE BEZASANA ASATE 712 (Pri-

mary Hand Value, PHV)Z 101W MEN'S WIN-
TER SUIT &4)¢] <&} Koshi, Numer, Fukrami%
&3 o o] oj&3le KN101 WINTERS ®
Ao o3
Azsgn

%% e] (Total Hand Value, THV)E

LT Linearity of load-extension curve ,
. WT Tensile energy gf-cm/cm
Tenslle RT Tensile resilience %
EMT Extension at maximum load %
Bending B Bending rigidity gf-cm/cm”
2HB Hysteresis of bending moment gf-cm/cm
G Shear stiffness gf/cm-deg
Shearing 2HG Hysteresis of shear force at 0.5deg. of angle gf/cm
2HGS Hysteresis of shear force at 5deg. of angle gf/cm
LC Linearity of compression thickness curve -
Compression WC Compressional energy gf-cm/cm”
RC Compression resilience %
MIU Coefficient of friction -
Surface MMD Mean deviation of MIU -
SMD Geometrical roughness um
Weight & W Weight of specimen per unit area mg/cm2
Thickness T Thickness at 0.bgf/cm?2 pressure mm
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Total Thermal Resistance(R,) =
( TS _ Ta ) _____________________ (1)
Q/A

&

Total thermal resistance of clothing(m2 .
C/W)

s = Mean surface temperature(°C)

N
|

T, = Ambient air temperature(°C)
Q/A = Area weighted heat flux(W/m?)
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Ret = Total evaporative resistance(m’ * kPa/W)

P o = Ambient vapor pressure at ambient
temperature(Pa)
P s = Saturation vapor pressure at surface

temperature(Pa)

Q/A = Arca weighted heat flux(W/m®)
(T,— T,)/R,] = Dry heat loss(W/m®)
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Tensile LT 0.659 0.727 0.729 0.756
WT 8.85 3.20 10.10 7.30
RT 52.54 53.13 63.86 60.96
Bending B 0.140 0.174 0.121 0.179
2HB 0.0869 01251 0.0424 0.0657
Shear G 1.42 1.34 1.28 145
2HG 1.88 1.18 1.10 1.18
MIU 0.183 0.217 0.142 0.130
Surface MMD 0.0114 0.0162 0.0144 0.0211
SMD 2.54 3.04 2.09 2.69
LC 0.332 0.296
Compression WC 0.274 0.106
RC 49.64 54.72
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Sample 2: 2 9L 2utHE 4
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