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Evaluation of Alleviating Sports Fatigue Performance of Far-Infrared
Compression Stockings Based on Grey Optimal Model

LYU Didi, LI Yanmei”
( College of Textiles and Fashion,Shanghai University of Engineering Science,Shanghai 201620, China)

Abstract : In order to explore the health care performance of far-infrared fiber and expand its application field, 10 kinds of
compression stockings with different far-infrared fiber content and tissue structure were designed. Under the same condi-
tions,, human body tests using different test index were carried out,namely surface electromyography, blood pressure, heart
rate and subjective evaluation, to study the effect of compression stockings on alleviating sports fatigue. Single index
comparison cannot comprehensively evaluate the performance of the 10 compression stockings, and the grey near-optimal
model was used to comprehensively evaluate the 4 indexes. The results showed that among the 10 samples, sample 10# has
the best performance in alleviating sports fatigue ,and under the same structure, the performance of the fabrics to alleviate
sports fatigue will increase with the increase of far-infrared fiber content.
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Tab.1 Pressure socks specifications
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Tab.2 Movement process

Brec s/ (km/h) o R/ % fif 1)/ min
0 2.7 0 2
1 2.7 5 2
2 4.0 10 4
3 5.5 12 8
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Fig.1 Subject exercise process
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Fig.2 Amplitude-frequency joint analysis schematic
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Tab.3 Results of sports fatigue evaluation index test
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1* 3.12 0.10 54.20 9
2* 2.81 0.19 59.82 10
3* 2.43 0.18 62.49 11
4* 2.49 0.21 65.96 13
5* 2.18 0.29 67.80 15
6" 3.02 0.06 56.58 9
7 2.65 0.11 58.40 12
8" 2.37 0.14 61.13 11
9* 2.45 0.23 65.10 14
10" 2.22 0.33 63.47 16

Jok F 22 T B S, PPN AR . 10 BURAE ()
JikHE 22 F B R AR K A 107 > 57 > 97 > 47 527 >
3">8">7">1" >6" , W[ LI ik ke 10" R 5"/ T [
R, BRE 1A 6" B R s R i 18 . 7 3:1 F
BT ZURBE T IRRE 107 AT B s s b, T
Uk 2671 [ 3 #3855 e ) BRI 21 A1 4 4 o i 0 AU
IEMIE . ST ImLT AT (i RE 1770 6" M kL,
RO LT iR 0 Dk R 22 T B 8 1 3
AFFRER T, e nT LU I AR LT Ah 4 4
() 38R AT LU AILAA () ik He 22 [l 95 B Ase IR A .

2 X6 U SR EAE A, PR B o 10 WU 1) 48
KO ZFARR g 57 >4" >9" >10" >3 58" >27 > 7" >
6" > 1", [ LIE H, ZiR & FE R 5" I PR S
Ao TEHAGEH Ry 101 PR 8 2] 2Ll RE v, Bl
A2 XoF U SR BN A B 4 378 21 40 2T 4 Joi £ 4 B0 3
[[iE bt

FULIE 57 I (B A, PR BRI . 10 UAAE Y 3
W BB RAR IR R 10% >5% >9% >4% > 7% 8% =3% >
2" > 1" =6", A, ZIRE T E AR 1071, 9% 597 B
PR ARG o X AR 7] 378 2T A1 £F 4 o i 0 B0 R
ATLUE Y, Z IR 908 301 Pl R UL,
UNE 57 B A B PR R F 2845 121 P4 3R A1 41
AR TH]

2.2 RBIERREZAEL

WA iz B 55 F A, 18 K (LR U255 F
Wit 10 XA 22 fif iz 3092 57 L 95 AT PFAN S
ZOTERA AT R /N R TAER D ST in
TATE | E 5 E A B s AR R 4 5 7R g
SN REVEN AR RN 1T 2 N H

B, Y KE R,

Al Rll o le

(1)

AR, - R,
KPR, JEIREE m B2 n AR AR A T ;
A =1,2, 0 n) R FERIEAN FE AR s m Ry KRR
L

K e e BB AUA K (1), 13 8 H ALK
HFF R, 0D

Al RI’I o R],m
RI’LXm ={ ; ] ; ‘-‘ S (2)

AR, R m 5SS n AR A B B A
JKICE



. 496 - B R F IR %7 %
T R, ZEHERAERX S, 5 BT o8 T R B
NALFR KR! BREFRIXTE][0,1 ] -, 38 5 A s A5R R min{ R}, u,;, | 6)
W) A 2 VT A AL K AE RS R, ., , B ! R;

4 "
Rll le

A]
R... { : } (3)
An
s RY,EAREE m 89250 o ASTAAS R A9 IO
felocte.
o GUOR I B34 3 A7 3, 23l - b
PR BRI BRASCR I , 43550385 8 A il AR
Y e ARIE R RIS b R
L BRASCR L -
M———ji—— (4)

¥ max | Ri;. U

" "
R nl T an

ﬁl:P;maX{RZi’umax} :maX{Rz(l 7R,i2’“'1Rz,'m’u ax
W SRR IRAAEL
Hh PR AR -

_min | R}, u, |

z;_maX{sz,uO} (5)

X uy, ATEMFEARA A
Al 3012 2.81 2.43 2.49
. |4 ]| 010 0.19 0.18 0.21
PO AL ][ 5420 59.82 62.49  65.96
4,J] 900 10.00 11.00 13.00

SCHR R TR 2 B T S LR I sl B b
JUUPAIIBE 55 , AN TRJ 300 32 8 o Xk o7 AN ) 200 0 00 32 - 3 T
JULRL PR/, PR BE AL , B 4% T BIRASCR I ; ik

Ai700.71 0.78 0.90 0.88
e | %[ 030 0.58 0.55 0.64
1A, 0.80 0.88 0.92 0.97
4,/ 0.56 0.63 0.69 0.81

BEUER A (T) , 155 10 RGAFER 25 AR
i, B
R;=5[0.59 0.72 0.77 0.83 0.96 0.57
0.69 0.73 0.86 0.98]

X 10 BURHFE A 255 300 0 EE Fe I B /NIt 2
TTHES , 15 B 22 itk 12 3l 9% 55 FOR WA 4 0T
10 >5%>9" >4 53" 58" 52" 57" > 1% > 6%,

WHLR G UL RE B3 2 A A1 ZHER 540 3+ 1
SR AT 2 T8 21 A1 A 4 S5 R 4 Bk 100% 1)
FIMRGE i1z B9 55 WOR i, RS540 3+1 -4t
FP AL GLLL AR Y o i 3 R O 1Y R T BR 2% i
16 B S UR B 22 IR 9" IR 47 RUAF 412145

APimin { R u,, | =min{R} R, R, ,u,, b
i A I/ N
A AT(3) B 445 2 WK TE bR 1 0 B
T AT AR A SRS 0, XU (3) B
e A IR B A T AL 3L, 45 30 3P0 BE 11 Ak AR ST A 7
R HD
R;=S[S,,S,,",S,

1 < " 1 < "
Sj[ AZRH’ .ZRIIZ’”" (7)
ni=1 ni=1

RG22 3(T) XA R 25 T L AT
FHEY SR U RITE L O ~ 1, Kok R W
AR MR
2.3 ENHEMIEHEFERES TN

Ve 2. 1 MG 46 br - R AL AR 5 L I O
FRCFEWIE ST ] (72 B A, Ay, A5, Ay) WA
WCLLAI TR o3 RO L S5 1 T ) R 22 fifk d sl 9 57

RBORVEAT VT BRSNS (D) B 2 K
L Ry 0, HD

2.18 3.02 2.65 2.37 245 2.22
0.29 0.06 0.11 0.14 0.23 0.33
67.80 56.58 58.40 61.13 65.10 63.47

15.00 9.00 12.00 11.00 14.00 16.00

i 22 T Wi AR 2 368 248 | 5 LR 57 i R, 1
RERGY, B b FRASCR I o 25 T4 A 12 RS 1
N GHE A POCEICA AR R, ]

.00 0.72
88 0.18
00 0.83
94 0.56

R 225, 2% 00 B A AL, LA i A 3 5
SRIA — B, X R W I SRR £0 81 R 0 KO
75% W , AL LGSR R LG Az B 55 BRI AN K 5
SL LT 2 ot 70 B0 5, T Ik 2 M 12 sl i 5
ROR A LT AN 2 o i 3 K S T4 K

0.82
0.33
0. 86
0.75

0.92
0.42
0.90
0. 69

0. 89
0.70
0.96
0. 88

0.98
1.00
0.94
1. 00

e - e -

3 % iF

T WA BV TR R B 21 S D £ 4 o
I ROREL RS HXF 12 Bl 55 B2, A2 1K 2
& 10 XGRE A9 R LR AS 5 | U O 2
s R EEIEE S P IE T 2R T RE A 255



% 6 B E L AT R 6 AEA T 4 SN R AR LR AR B IR S P AL IR . 497 -

VAN SRR, B T 21 Hh 2T 4 5t i 53 B0 1Y
I, Ryl A B G s s 55 . NI, 4R am 41 4h
EFLELE T R P S5 50 5, A M) T A B e
KRGS am s 55 AR o M IR 3 DL 2545
Wik AR A2 B 55 P REHEAT 258 5 A, 1R
10" LR A PERE AT, SIS & TF & BAT R A8 Sk
F5 I TI#K o

SE WK

[ 1] kg%, X0, SGE. BT R d D B 97 8L i BIF 52 5 F

RIURLI . 7 1258 ,2020,38(8) < 1-6.
ZHANG Lu, LIU Qian, WU Xiangji. Research and devel-
opment status of physiotherapy and health care functional
textiles[ J ]. Technical Textiles, 2020,38 (8):1-6. (in
Chinese)

[ 2] Fe0, 822, F0 S B, 4. T R I 2 T LA 2 i e
[J]. R34 ,2016,1(2) . 127-132.

QIAO Hui, SHEN Zhongan, SUN Xiankang, et al.
Research for functional garment material [ J]. Journal of
Clothing Research,2016,1(2) :127-132. (in Chinese)

[ 3] NUNES R F H,CIDRAL F F J,LORES L J F, et al.
Effects of far-infrared emitting ceramic materials on
recovery during 2-week preseason of elite futsal players.
[J]. Journal of Strength and Conditioning Research,
2020, 34(1) :235-248.

[ 4] 28, £, &7, 5. mLLAMER T HE Xz sl
FIEm )], 2£44,2020,57(3) :51-56.

LI Xuan, YAN Yuxiu, JIN Zimin, et al. Effect of riding
pants with far-infrared fabric on sports fatigue[ J]. Journal
of Silk,2020,57(3) :51-56. (in Chinese)

[5 ] AL, B B R S0 5 1L 50 SORHI & 16 1 Y K (2

ULRPEAN ()], BYiRHE,2020,48(11) :83-87.
DAI Mengting, TU Ye. Evaluation on wearing comfort of
new types of wadding and traditional types of wadding
based on grey nearly optimal method [ J]. Wool Textile
Journal ,2020,48(11) :83-87. (in Chinese)

[ 6 ] s, A T, 3050 R 3 T 18 3l 55 T A& o A i 55 5
PRI #H2UT0E, 2020, (1) :63-66.
HAN Ye, YI Weijing, GUO Ruiliang. Design of running
tight pants based on sport fatigue investigation and analysis
[J]. Knitting Industries,2020, (1) :63-66. (in Chinese)

[ 7] 2. LSRR A7 X 3 B9 57 B 9 55 Uk 52 1) 5
W[ D . AT - T TR, 2020.

[ 8] CHEN Y P,YAN Y X,WU B J,et al. Summer sportswear
fabrics research of jade fiber and comprehensive evaluation
[ N]. Proceedings Paper,2015(1) ;12-13.

[ 9] FRffR, 220, BE T IR G i iy e o5 VR 28 IR 25 5 41
PIRBYEREITAN [T]. B2 FHE,2014,42(2) :57-61.
SU Debao, LI Hongxia. Evaluation on wearing perform-
ance of honeycomb PET blended knitted fabric based on
gray nearly optimal method [ J]. Wool Textile Journal,
2014,42(2) :57-61. (in Chinese)

[10] B54lHy, B52a , WK, 2. IR @RSy

PEREIFA T B I [T]. 9521541, 2016,37 (11) : 64-

67,74.

CAI Weiqi,MA Chonggi, KAN Yongjia, et al. Application

of grey clustering analysis in evaluation of fabric thermal

performance [ J ]. Journal of Textile Research, 2016, 37

(11) :64-67,74. (in Chinese)

THIGMS . A7 3%/ AR S 124 P RE R IR G SR 2R A0 [ .

P22 g9 Rl # 5 H R ,2011,26(3) :84-86,114.

MA Shunbin. Gray cluster analysis of the mechanical prop-

—
—
J—

[a—

erties of bamboo pulp / cotton doublets[ J]. Modern Silk
Science and Technology, 2011,26 (3) . 84-86, 114. (in
Chinese)

[12] FRMERE, TE-= 2, MR XURTRY T E VL 7E PP IR TR PG 4
SMOREF PR v By a2 FT [T ] 95 2127 41, 2007 (3) : 79-
83,99.

ZHENG Pengcheng, WANG Xueqian, CHEN Zhai. Appli-
cation of two models certificating each other to evaluating
the appearance retention of leisure trousers| J]. Journal of

Textile Research,2007(3) :79-83,99. (in Chinese)
(TR P &)



