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[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Abstract. In recent years, as improvement of human living life, people begin to focus on themselves health. It is certain that bamboo charcoal has many properties, including water purification, deodorization, anion release and far-infrared ray radiation. This study aims to prepare PET/BC warp-knitted fabric composed of polyester yarn (PET) as warp yarn and bamboo charcoal polyamine yarn (BC) as weft yarn using Velcro Crochet Machine. Afterwards, air permeability, elastic resilience and far-infrared ray emissivity of resulting knitted fabric were discussed by changing weft yarn type. Result shows that, for knitted fabrics, weft yarn type cannot affect the elastic resilience; yet PET weft yarn makes air permeability decreasing.
1. Introduction 
Latterly, functional textiles and health-care textiles are both studied by many manufacturers and scholars. For functional textiles, cooldry, warm feeling, far-infrared ray radiation, anion release and cool feeling become the main researching directions. Therefore, research on functional and health-care textiles becomes important.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16]Far-infrared ray releases out 4.0～14 μm wavelength corresponding to human frequency. This wavelength activates organism molecule, and thus increases the human body temperature for purpose of thermal preservation. Also, far-infrared ray is beneficial to promote circulation and metabolism. In general, the far-infrared ray plays a health-care role to human body [1-5]. In this study, we will discuss weft yarn type influencing on air permeability, elastic resilience and far-infrared ray emissivity of knitted fabrics. 
2. Experimental
2.1 Material and Method
In this study, 150 D Polyester (PET, provided by Universal Textile CO.,LTD., Taiwan) and rubber elastic yarn (Ta Yi Plastics Enterprise Co., Ltd., Taiwan) were used as the warp yarn. Two kinds of weft yarns were respectively 70 D bamboo charcoal polyamine yarn (BC, provided by Desiccant Technology Co., Ltd., Taiwan) and 150 D PET yarn. By interchange of weft yarn types in front and reverse faces, three different kinds of double-faced knitted fabrics, namely BC/BC, BC/PET, PET/PET knitted fabrics, were prepared by Velcro Crochet Machine (Dah Heer Industrial Co., LTDN, Taiwan). Afterwards, air permeability, elastic resilience, and far-infrared ray emissivity were evaluated.

2.2 Tests
1. Elastic resilience test
5 pieces were taken from each knitted fabric along its warp direction, in size of 10 cm× 5 cm. After pre-loading 1g weight for 1min, each piece length was written down noted as L0. Afterwards, 1g weight was changed into 50 g and 500 g weights, and the piece length was also acquired as L1 after hanging for 1 min. Therefore, the elastic resilience was defined as:
Elastic resilience＝ {[(L0-L1)/L0]+1}×100 %        Eq.(1)

2. Air permeability test
According to CNS5612, the air permeability was tested by TEXTEST FX3300. In each group, 20 pieces were respectively measured for their mean air permeability.

[bookmark: OLE_LINK17][bookmark: OLE_LINK18]3. Far-infrared ray emissivity test
According to FTTS-FA-010, far-infrared emissivity was tested by TSS-5X Far-infrared Ray Tester. The testing knitted fabrics were firstly put below the sensor and then detected randomly. Consequently, the emissive amount of far-infrared ray was acquired, known as far-infrared ray emissivity. In this test, 20 groups were respectively measured for its mean value.

3. Results and Discussion
3.1  Effect of weft type on elastic resilience of warp-knitted fabric 
Table 1 displays that weft yarn type has no influence on elastic resilience of knitted fabric with rubber elastic warp yarn. When weights increase from 50 g to 500 g, the elastic resilience of three knitted fabrics respectively decreases to 96.27%, 96.67% and 97.16 % because rubber molecular chain difficultly recovers that in the Free State. 
Table 1 reveals that elastic resilience of three different knitted fabrics reaches 100 % at the constant extension testing. Rubber elastic yarn has high elongation and elasticity, extending to 300%, thus knitted fabric still has excellent elastic resilience at 50% elongation when feeding into different kinds of weft yarns.  

Table 1 Displays that weft yarn type has no influence on elastic resilience of knitted fabric
	
Fabric type
	Weight
	elongation

	
	50 g
	500 g
	50 %

	PET/PET
	100 %
	96.27 %
	100 %

	BC/PET
	100 %
	96.67 %
	100 %

	BC/BC
	100 %
	97.16 %
	100 %



3.2  Effect of weft type on air permeability of warp-knitted fabric
Figure 1 shows effect of weft type on air permeability of warp-knitted fabric. Double-face bamboo charcoal warp-knitted fabric shows air permeability of 81.59 (cm3/s/cm2), which is lower than the PET warp-knitted fabric of 48.59 (cm3/s/cm2), decreased by 40 %. This is because bamboo charcoal filaments used in the study is 70 D, finer than 150 D PET filaments. Consequently, the inter-fiber space decreases in prepared knitted fabric, leading to less air amount through the knitted fabric.  

Figure 1 Effect of weft type on air permeability of warp-knitted fabric

3.3  Effect of weft type on far-infrared ray emissivity of warp-knitted fabric
Figure 2 shows effect of weft type on far-infrared ray emissivity of warp-knitted fabric. When weft yarns transform from PET filaments to bamboo charcoal polyamine filaments, the far-infrared ray emissivity of warp-knitted fabric tends to be up because bamboo charcoal has function of releasing far-infrared ray. Therefore, double-face bamboo charcoal warp-knitted fabric has the best far-infrared ray emissivity of 0.828.

Figure 2 Effect of weft type on far-infrared ray emissivity of warp-knitted fabric.
4. Conclusion
By change of weft yarn type, elastic resilience of knitted fabric is not influenced. Air permeability result reveals that, weft yarn number affects knitted fabric density, thus leading to different air permeability. Far-infrared ray emissivity result shows that, the better far-infrared ray emissivity produced when bamboo charcoal polyamine filaments were used as weft yarn, helpful for human health-care. This study discusses weft type influencing on knitted-fabric properties. In the following study, we will seek for the optimal health-care knitted fabrics by means of changing manufacturing parameters. 
Acknowledgements
This work would especially like to thank National Science Council of the Taiwan, for financially supporting this research under Contract NSC 100-2621-M-166-001.
Reference 
[1]	Y. Hamada, F. Teraoka, T.Matsumoto, Effect of far-infrared ray on Hela cells and WI-38 cells, Interational Congress Series. 1255 (2003) 339-341。
[2]	S. Inoue, M. Kabaya, Biological activities caused by far-infrared radiation, Int J Biometerol .  33 (1989) 145-150.
[3]	N. Ise, T.K ikuchi, E.Miwa, Effect of far-infrared radiation on forearm skin blood flow, Annals Physiol. Anthrop. 1 (1987) 31-32.
[4]	B.H. Yoo, C.M. Park, T.J.Oh, Investigation of jewelry powders radiating far-infrared rays and the biological effects on human skin, J.Cosmet.Sci. 53 (2002) 175-184.
[5]	S. Ogita, M. Imanaka, S.Matsuo, Effect of far-infrared radiation on lactation, Ann. Physiol.Anthrop. 9 (1990) 83-91.

	

image2.png
PET/PET




image3.png
BC/PET




image4.png
BC/BC




image5.png
(st ) damqeansad 1y




image6.png
@
o

n w ~ n
8 3 8 3 B8
o o

F W

06

F@AR SRIE

AR





image7.png
PET/PET BC/PET BC/BC




image8.png
Aasssiua o pasiused




image1.png
EIRBARR
(W0/S/W0) FWF

—
R

BERAR S @AR

BATR





