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Design and Performance of Hemp / Viscose Seamless Underwear
with Partial Thermal Insulation Effect

LI He, LIU Liyan®, FU Xianglei, WANG Yan, SHEN Hongdou
(School of Textiles, Tianjin Polytechnic University, Tianjin 300387, China)

Abstract:In order to improve the partial thermal insulation of seamless underwear, hemp / viscose blended yarns with
antibacterial property were selected as the raw materials for knitting. In view of the human body parts which are easy to
catch a cold, four different knitting structures were designed to make seamless underwear. Meanwhile the breathability and
heat retention property were tested and analyzed. Results indicate that 1 x3 mock rib hosts best warmth retention among all
the other structures. Its warmth retention rate is 16% and 60% higher than that of plain plating and single jersey, respec-
tively. The single jersey structure has the best air breathability, which is 1.6 times and 2. 4 times as high as that of the
mock terry and plain plating, respectively. Therefore, 1 x3 mock rib and mock terry structures could be chosen to make
seamless underwear to achieve better partial thermal performance.
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Fig.1 DIS prototype of plain plating structure
LA B @R s i AT IR 2 42, 2k
o 1 +3 BP A T RE SUNMUAA RE R
AR, T B A W T, © 5 26 P A IR 2 4L U2
G SRR BT — R i SO R o 8]
2 AR RS

&1 ;2. e
GF SR ARG
Fig.2 Plain plating structure
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Fig.3 DIS prototype of terry structure
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Fig.4 Terry structure
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Tab.1 Fabric parameters after weaving
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Tab.2 Antibacterial test of hemp viscose
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Tab.3 Air permeability of the fabric
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Tab.4 Thermal insulation properties of different

structures
M oM RER/ % ALIFE % TEME
44 36.38% 19.87 0.32
L+3 B8 58.13% 8.15 0.79
SiErmy 50.24% 11.21 0.58
HERH 55.69% 8.99 0.72
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Fig.5 Practical effect of plain plating fabric
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