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A Study of the Changes for Military Uniform Fabric Properties
according to Multiple Washing
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Abstract Combat uniforms require higher tensile and tear strength than civilian products, and applied
infrared reflectance from the recently developed nighttime fluoroscopy equipment to ensure combatant
survival at night. Unlike other uniforms for civilian use, combat uniforms require durability against
laundering because they may not be supplied again, once originally provided. Therefore, this study
examined the changes in strength and changes in infrared reflectance after multiple washing of combat
uniforms. The experiment confirmed that the strength change after the washing of combat uniforms 15
times was maintained in the same manner as the result after washing five times. In the case of infrared
reflectance, the difference in reflectance after multiple washing treatments was greater than that in the
case where washing was not performed. Therefore, although the durability in the case of combat
uniforms is strong, it is necessary to maintain a reflectance higher than a certain level through the
development of materials and the development of dyes.
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Fig. 1. Shape of combat uniform.

Table 1. Major characteristics of combat uniform fabrics.

Characteristic Characteristic value

Materials Polyester, Rayon

Textile System 1/2 Twill, Ribstop

Range of NIR Reflectance 600 ~ 1260 nm

Anti-bacterial Property

(After 3™ washing) 99 % above
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Fig. 2. Schematic diagram of experimental process.
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Table 2. Washing conditions of military uniform fabric.

Dehydration
type

Washing cycle
time(min.)

12

Net weight(kg)| Temp.(C)

2 +0.1 40 + 3

Normal
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Fig. 3. Changes in the tensile strength of the military
uniform fabrics according to washing times.
(a) Tensile strength at warp direction
(b) Tensile strength at weft direction
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Fig. 4. Changes in the tear strength of the military

uniform fabrics according to washing times.
(a) Tear strength at warp direction
(b) Tear strength at weft direction
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Fig. 5. Changes in the near-infrared reflectance of

the all-weather

military uniform fabrics

according to washing times.
(a) Charcoal color (b) Chocolate color (¢) Dark olive
green color (d) Forest green color (e) Beige gray color
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Fig. 6. Changes in the near-infrared reflectance of
the summer-season military uniform fabrics
according to washing times.

(a) Charcoal color (b) Chocolate color (c) Dark olive
green color (d) Forest green color (e) Beige gray color
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Table 3. Experimental data(tensile/tear strength(warp
direction), NIR reflectance) of military
uniform fabrics after multiple washing.

Washing Changes
times Season 0 3 5 15 (5-15)
Tensile All 1,078 980 938 898 40
(Warp)
o) Summer| 946 916 900 862 38
Tear All 61.8 54 45.6 44.2 1.4
(Warp)
o) Summer| 59.2 46 42.8 40.4 2.4
NIR All 67.22 | 73.42 | 74.07 | 77.35 3.28
Reflectance
(%) Summer| 67.48 | 74.24 | 73.70 | 77.54 || 3.84
3. 88
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