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Abstract: This study was executed to substitute Carbon-arc method, which is a method currently used for testing
light-fastness of military textile products, with Xenon arc method. Specimens used in the study were classified
according to the fabric material and color of military textile products and were composed of 11 items of 42 kinds
with different colors. Light-fatness test was done by comparing the result of Carbon-arc(KS K 0700) and Xenon

arc(KS K ISO 105-B02) method.

In Xenon arc method, blue wool reference materials of 1~8 was used,

and

exposure condition preferred in American continent and light exposure method 3 were applied. After testing with
both methods, grade of light-fastness, color difference, reflectance and color were examined. Even though there was

a slight difference among 42 specimens used

Carbon-arc-lamp and Xenon arc-lamp. Therefore,

in the test,
it was confirmed that applying KS K ISO 105-B02 together in

results exceeded the quality standard both

the KS K 0700-regulated Ministry of National Defense standard and purchase order would also fit.

Keywords: military textile products, light-fastness, carbon-arc-lamp, xenon-arc-lamp, KS K ISO 105-B02
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Figure 1. Spectrum of enclosed carbon arc lamp and
sunlight?.
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Figure 2. Spectrum of xenon arc lamp with boro/boro
filter and sunlight®.
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Table 1. List of items for colorfastness test to light
No. Items Contents Colors
| New combat uniform PET/Cotton Beige Grey, Dark Olive Green, Forest Green,
(4-season) Chocolate, Charcoal
Bei Dark Oli F
) Winter clothes PET/Rayon eige Grey, Dark Olive Green, Forest Green,
Chocolate, Charcoal
3 Flying suit Aramid Khaki
. , , Black, Khaki, Bluish Violet,
4 Ceremonial dress Wool/PET Green, - Grey ac ax s 1%
Sky-blue
5 Digital pattern inner Cotton Beige Grey, Dark Olive Green, Forest Green,
wear Chocolate, Charcoal
PET Light grey, Dark blue
6 Sport wear PET/Spandex Dark grey
Nylon Red
7 Sweater Wool/Acryl Bluish Green, Bluish Violet, Black, Green
. Beige Grey, Dark Olive Green, Forest Green,
8 Raincoat Nylon Chocolate, Charcoal
Beige Grey, Dark Olive Green, Forest Green,
9 fl PET
Camouflage cover Chocolate, Charcoal
10 Beret Wool/Nylon Dark Green
11 Shelter Cotton Khaki
Table 2. Test method for color fastness to light with xenon arc lamp
Selection Details
Blue wool reference materials range from 1(very low colour
© 8 fastness to light) to 8(very high colour fastness to light) so
0
that each higher-numbered reference is approximately twice
as fast as the proceeding one
Black panel temperature : 60£1C

Relative humidity : 30+5%
Effective humidity : Low
(Color fastness of Humidity-test-control : L6 to L7)

Blue wool reference
Expose until the contrast between the unexposed and exposed

materials

Preferred in
american continent

portion of the blue wool reference is equal to grey grade 4

Exposure conditions
and grade 3

Method 3

Light exposure

method

St Y pEeE A A 27 A 45
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Table 3. Test condition of sample for colorfastness test to light
Standard Exposure level
Item Contents Color
level 3 4 5 6
1 Beige Grey 4 @) @) O
2 New combat Dark Olive Green 5 O O O
3 . PET/Cotton Forest Green 5 O O O
4 uniform(4-season) Chocolate 5 o O O
5 Charcoal 5 @) O ©)
6 Beige Grey 4 O O O
7 Dark Olive Green 5 O O O
8 Winter clothes PET/Rayon Forest Green 5 O O O
9 Chocolate 5 O O O
10 Charcoal 5 O O O
11 Flying suit Aramid Khaki 5 O @) @)
o Ceremonial dress, Wool/PET Green 5 O O O
Army(Winter)
13 Ceremonial dress, Grey 3 O O O
Wool/PET
14 Army(Summer) Green 4 o O O
15 Ceremonial dress Black > O O O
16 ) - Wool/PET Green 5 @) O @)
17 Navy-Marine(Winter) Khaki 4 o o o
18 Ceremonla%l dress, Wool/PET Greer? 4 O O O
19 Navy-Marine(Summer) Khaki 3 O O O
20 Ceremonial dress, Dark blue 4 O O O
Wool/PET
21  Air force(Summer) Sky-blue 3 O O O
Beige Grey 5 o O O
Digital pattern Dark Olive Green 5 O O O
22 Cotton Forest Green 5 O O O
Inner wear Chocolate 5 O O O
Charcoal 5 @) O ©)
23 PET Light grey 4 O O O
24 Sport wear, Army PET/Spandex Dark grey 4 O O O
25 Sport wear, Navy PET Dark blue 4 O O @)
26 Sport wear, Marine Nylon Red 4 O O O
27 Sweater, Army Bluish Green 4 O O O
28 Sweater, Air force Wool/Acryl Bluish Violet 4 O O O
29 Sweater, Navy Black 4 O O O
30 Sweater, Marine Green 4 O O O
31 Beige Grey 4 o O O
32 Dark Olive Green 4 O O O
33 Raincoat Nylon Forest Green 4 O O O
34 Chocolate 4 O O O
35 Charcoal 5 O O O
36 Beige Grey 4 O @) O
37 Dark Olive Green 4 O O O
38 Camouflage cove Nylon Forest Green 4 O O O
39 Chocolate 5 O O O
40 Charcoal 5 @) O O
41 Beret Wool/Nylon Dark Green 4 O O O
42 Shelter Cotton Khaki 5 O O O
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Table 4. Test result of colorfastness to light of digital
pattern fabric for combat uniform

Colorfastness to light

Color Level
Carbon arc Xenon arc

Beige Grey 4 5 5
Dark Olive Green 5 6 6
Forest Green 5 6 6
Chocolate 5 6 6
Charcoal 5 6 6
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Table 5. Color difference after colorfastness test to light of digital pattern fabric for combat uniform

Carbon arc Xenon arc

C010r * * * * * *

AE AL Aa Ab AE AL Aa Ab

Beige Grey 0.9 1.6 0.3 -0.1 0.3 0.7 0.1 0.1
Dark Olive Green 0.7 1.0 0.3 0.3 04 -0.6 0.1 -0.1
Forest Green 0.6 0.6 0.2 0.2 0.6 1.0 0.2 0.2
Chocolate 0.6 0.7 0.3 0 0.6 -0.6 0.3 -0.1
Charcoal 0.6 0.7 0.2 -0.2 0.5 0.7 0 -0.1
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Figure 3. Changes in reflectance of combat uniform for 4-season with various exposure times.

Table 6. Colorfastness test result

to light of digital pattern fabric for winter clothes

Colorfastness to light

Color Level Carbon arc Xenon arc
Beige Grey 4 5 5
Dark Olive Green 5 6 6
Forest Green 5 6 6
Chocolate 5 6 6
Charcoal 5 6 6

A5G A 277 A 45
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Figure 4. Changes in reflectance of winter clothes with various exposure times.
Table 7. Color difference after colorfastness test to light of digital pattern fabric for winter clothes
Carbon arc Xenon arc
Color
* * * * * *
AE AL Aa Ab AE AL Aa Ab
Beige Grey 0.6 0.5 0.2 -0.2 0.3 0.6 0 -0.1
Dark Olive Green 0.4 -0.2 0.2 -0.5 0.3 0.4 0 -0.2
Forest Green 0.6 0.5 0.3 -0.4 0.5 0 0.1 -0.6
Chocolate 0.3 0.1 0.3 0.2 0.7 -0.1 -0.3 -0.6
Charcoal 0.5 0.3 0.2 0.3 0.6 0.4 0.1 0.4
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Table 8. Colorfastness test result to light of digital
pattern fabric for fight uniform

Colorfastness to light
Carbon arc

Color Level

Xenon arc

Khaki 3 5-6 6
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Figure 5. Changes in reflectance of flight uniform with
various exposure times.
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Table 9. Color difference after colorfastness test to light of digital pattern fabric for fight uniform

Carbon arc Xenon arc
COlor * * * * * *
AE AL Aa Ab AE AL Aa Ab
Khaki 2.1 -0.2 0.8 1.7 1.7 -0.8 0.5 1.4
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Table 10. Colorfastness test result to light of other military products

297

Colorfastness to light

Item Color Level
Carbon arc Xenon arc

Ceremonial dress, Army(Winter) Green 5 6 6
Ceremonial dress,

Grey 3 5 5
Army(Summer)
Ceremonial dress,

Green 4 5 5
Army(Summer)

Black
Ceremonial dress,

. . Green

Navyl-Marine(Winter)

Khaki
Ceremonial dress, Green
Navyl-Marine(Summer) Khaki
Ceremonial dress, Dark blue
Air force(Summer) Sky-blue

Beige Grey

Inner wear

Dark Olive Green
Forest Green
Chocolate

Charcoal

Sport wear

Light grey
Dark grey
Red

Dark blue

Sweater

Bluish Green
Bluish Violet
Black

Green

Raincoat

Beige Grey

Dark Olive Green
Forest Green
Chocolate

Charcoal

Camouflage cover

Beige Grey
Dark Olive Green

Forest Green
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Chocolate
Charcoal
Beret Dark Green
Shelter Khaki 5-6
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Table 11. Color difference after colorfastness test to light of other military products
Colorfastness to light
Item Color Carbon arc Xenon arc
AE AL Aa’ Ab’ AE AL Aa’ Ab’
m“(‘%{}fﬁtegm’ Green 06 07 03 02 05 06 0l -0l
?gﬁy(mcs’mgss’ Grey 17 05 04 -1 16 03 01  -LI
Ceremonial dress, Green 03 04 02 01 03 04 01 ol
Army(Summer)
Black 0.1 -0.1 0 0.1 0.3 02 -0.1 0
ngynﬁﬁhgﬁiter) Green 05 02 04 02 04 05 01 0
Khaki 0.8 0.4 02 -0.8 0.6 03 0.1 0.8
Ceremonial dress, Khaki 1.1 1.0 -0.1 -12 0.8 02 02 -1.0
Navy-Marine(Summer)  Green 03 0.4 0 0.1 0.8 09 01 0.5
Ceremonial dress, Dark blue 0.3 0.3 -0.1 0 0.6 02 0.3 0.6
Air force(Summer) Sky-blue 0.9 0.7 08 06 1.0 0.5 08  -10
Beige Grey 0.4 0.3 0 0.4 0.4 0.4 0 0.4
Dark Olive Green 0.4 03 0 0.2 02 0 0.1 0.1
Inner wear Forest Green 0.3 -0.5 0 -0.1 0.3 -0.2 0.1 -0.1
Chocolate 0.5 0.5 0 0.3 03 03 02 02
Charcoal 0.8 0.9 0.4 0.1 1.0 0.4 0.8 -0.1
Light grey 0.6 0.5 0.1 0.4 0.6 02 0.1 0.4
Dark grey 0.6 0.6 02 0.4 0.5 0.6 0.1 -0.3
Sport wear
Red 0.7 03 04  -12 0.9 04 09  -16
Dark blue 0.3 0.2 02 -0.1 0.5 0.6 0 -0.1
Bluish Green 0.5 0.5 0 0.1 0.5 0.5 0 0.1
Sweater Bluish Violet 0.7 0.6 02 0.2 0.8 0.7 -0.1 02
Black 0.5 0.5 0.1 -0.1 03 02 0 -0.1
Green 1.4 -1.7 02 0.4 1.0 12 02 03
Beige Grey 0.5 0.2 0.3 0.5 0.7 0.4 04  -01
Dark Olive Green 0.2 0.2 0 -0.1 0.4 03 0.1 0.2
Raincoat Forest Green 0.5 -0.1 -0.1 -0.5 04 0.2 0 -04
Chocolate 0.1 0 0 0 0.4 0.3 0.1 0.2
Charcoal 0.4 0.5 0 0.2 0.1 0 0 0
Beige Grey 1.7 0.3 0.1 -1.2 13 0.1 0 -1.1
Dark Olive Green 0.5 0.3 0 0.6 0.8 03 0.5 0.7
Camouflage cover Forest Green 0.8 1.3 0.3 0 0.2 0.4 0 0
Chocolate 0.9 0.9 0 0.6 0.9 1.0 04 04
Charcoal 12 03 0.5 -0.8 1.0 1.0 0 -0.6
Beret Dark Green 0.4 0.3 0 02 0.4 0.1 0.1 -0.1
Shelter Khaki 0.4 0.3 0 0.2 0.4 0.1 0.1 0.1
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