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In FY 2016, investigation on the use environment of personal protective
clothing using high performance fabrics had been conducted. After characterizing the UV wavelength
/ intensity of various high performance fibers, the annual UV dose and performance degradation due
to aging had been made. Finally, the conditions for aging had been decided. In FY 2017, the method

of preparing the specimens had been mainly examined. In order to reproduce the performance
deterioration of the firefighter clothing, the test pieces for UV light aging were also made with
three layers consisting of outer layer, moisture barrier and thermal liner in the same manner as the

current firefighter clothing. In FY 2018, two test methods of mechanical strength, "Tensile test",
which breaks when the fabric is pulled, and "Dynamic tear test,"” where sharp objects are caught and
torn during use had been determined as appropriate to consider the mechanical strength test for
firefighter clothing with aging.
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Fig.1 Xenon weather meter (l€eft), internal sample holder (center) and exposure orientation (right)



Table 1 Tensile strength of outer layer A

UV exp. timelh] 0 52 104 157 262 314 524
Outer layer A Tensile
916.7 | 7417 | 667.1| 566.0 | 512.7 | 406.7
(Longitudinal) strength[N]
1491.6
Outer layer A Tensile
9305 | 756.2| 6435 | 584.6 | 5058 | 376.9
(Lateral) strength[N]
Tensile
Average 14916 | 923.6 | 7489 | 6553 | 5753 | 509.2 | 3918
strength[N]
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Table 2 Textile specification of fabric samples for dynamic tear strength test.
Fat.)”c Ratio of m- Number of Yarn
Sample | weight Io-Aramid yarns for Sructure
(g/m?) P ripstop
A 252.1 90/10 2 Ply yarn
B 255.6 80/20 3 Ply yarn
c | 2767 80/20 3 CQuering
Fig.3 a Fig.3 b
Fig.4
Lv.
Lv.1 Lv.2 Lv.3 , Lv.4 1.6J-1.8J, 3.3J-3.5J, 6.6
J-7.0 J, 13.4 J-14.0 J Fig.4 40
mm Lv. 1 40 mm
Lv.1 40 mm Lv.
N =
:
3
«I
2 _
Repeat tests at Lv2 reqsuailpeSf ent
Repeat tests at Lvl H reqsuailriesr%m |
End
Fig. 3 Example of dynamic tear test. Fig. 4 Flowchart of dynamic tear strength test.
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Fig. 5 Characteristics of firefighter fabrics by dynamic tear strength test
Table 3 Result of dynamic tear test

Sample | Direction Ohr 52hrs | 104 hrs | 157 hre
Along 2 Fail
A Across 1
45°
Along
B Across
45°
Along
C Across
45°
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