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Abstract

The objective of the study and the testing of military apparel prototype is
to study and test the properties of punch pocket field uniform containing hemp fiber in
the laboratory according to the military apparel standard. The scope of study covers
raw material preparation, property testing of punch pocket field uniform containing hemp
fiber in the laboratory in order to compare with the testing standard of the Royal Thai
Army Quartermaster Department and hemp fiber industrial standard (TIS 3225 -2564) /
ASTM, or other equivalent standards, including the research on formulas and innovations
that can be applied and added to the special properties of the fabric suitable for the
production of punch pocket field uniform such as soft, water-absorbent, and breathable
fabric, antibacterial protection (2 types), water-repellent property, and protection against
ultraviolet radiation, etc., as well as testing of the product development results according
to relevant standards, and reporting results, reviewing, and interpreting the test results of
the punch pocket field uniform against the military apparel standard of the Royal Thai
Army Quartermaster Regiment. The results of the research, study, and testing on the

military apparel prototype are as follows:

1) Test results of the properties of two types of hemp yarn: moisture regain
and breaking tenacity: The result of the study on the properties of yarn containing
hemp yarn with reference to the hemp fiber industry standard TIS 3225-2564 showed
that the test result was consistent with the hemp fiber industry standard TIS 3225-
2564, the test result of weft yarn PYMHE 20 E moisture content 5.03 %, toughness at
break 20.68 (cN/tex), warp sample test result PMHETZ 35E/2 moisture content 4.18

%, toughness at 8.77 (cN/tex)

2) Test results of the properties of the samples of woven fabric and dyed

and printed camouflage for the production of punch pocket field uniform
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prototype: After the qualification testing of woven fabric samples and camouflage
dye printing for the production of the punch bag field uniform prototype, it was found
that 18 items passed the standard, namely the fiber composition, yarn size, fabric
face, weight, maximum tensile strength, size change after washing, slip resistance of
threads at seam, pH, formaldehyde content, smoothness of fabric after washing,
durability of oil reflection, liquid reflection, number of threads per 25.4 mm, fiber
composition, abrasion resistance, color reflection at wavelength of 900-1000 nm, and

color difference. The only item that did not meet the standard was the tear strength.

3) Test results of the special properties according to AATCC/EN/other
relevant standards: The special qualification test according to AATCC /EN/other
relevant standards, based on the result of the special qualification study and testing,
shows that woven fabric from hemp fiber can develop special properties as follows:
with the chemicals used are NUVA N1811 100 ¢/, Arko phob, DAN 50 ¢/|, and citric
acid, by using the condition at pH. 4 - 4.5, drying temperature at 150 degrees Celsius,
drying time 2 minutes. The test result shows that the fabric has the one-way transport
capability (R) of 70.3, which, according to the test criteria, is at grade 2 (-50-99),
meaning the ability to manage the humidity is minimal. The chemical used is UV Sun
327 50 g. /|, using the condition at the drying temperature of 150 degrees Celsius for
2 minutes. The fabric has the water repellent rating of 80, meaning the fabric can
repel water, the front surface is wet only at the sprayed area. The chemical of Anti-
bacteria used is Nano PU 40 ¢/, with the drying temperature of 120 degrees Celsius
for 2 minutes. The test result shows that the fabric has antimicrobial property to resist
Staphylococcus aureus before washing more than 99.90%, and after washing more
than 99.90%. Moreover, it is also resistant to Klebsiella pneumoniae more than
99.90% before washing, and after washing more than 99.90%. Finishing fabric with UV
Absorber a research formula uses Nicanon RB 40 ¢/l and Paratex Resin 50 ¢/|, by using
the condition at the drying temperature of 150 degrees Celsius for 1.50 minutes. The
anti-UV performance shows that woven fabric has a very good degree of UV

resistance. The highest level is UPF 50+.
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Because this research is the comparison in accordance with the Royal Thai Army
Quartermaster Department standard. Such standard does not specify fabric containing
hemp fiber. Therefore, some subjects may have test results that do not conform to
such standard, such as the fiber content ratio. number of threads, fabric weight, due
to different fabric structures. However, this does not mean that the product is not of
quality, but it depends on the agreement between the buyer and the seller. Most

are +3-5%, depending on the test subject.





