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Development of the bio-based polyamide 56 Sirofil yarn and its performance
ZHUO hui, LIU Xinjin

(Key Laboratory of Science & Technology of Eco-Textiles, Ministry of Education,
Jiangnan University, Wuxi 214122, China)

Abstract; With the combed cotton and bio-based polyamide 56 blended roving as the raw material
for the fiber package and N56 filament as the core wire, nine types of 18 tex 70/30 JC/N56/N56
filament(5 tex) Sirofil yarns with the different spaces between roving and filamentand different twists
were spun on QFA1528 ring spinning machine installed with a complete condensing spun device,
with the roving blending ratio being 70: 30. This paper discussed how the breaking strength, initial
modulus, evenness CV and hairiness H of the nine types of Sirofil yarns changed when the distance
between the roving and filament and the twists of spinning frame were changed. The results show that
when the space between roving and filament is 8 mm and the twist is set at 120. 34 twist/10 cm, the
yarn strength, evenness and hairiness are optimal.
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Fig.1 Schematic ofcomplete condensing Sirofil spinning

PR ARG IR B2 P Herp — RO 2D 22
il ALy, ¥ N56 RILT SRS AR 920 1E A
HMUEFYERT N56 K22 4F it 22 i il U K 22 22
RATEBUE R 22 SR i iy, K22 5y
FE— s =AM X, s =M XK 3 P,



O SRR 56 TRERIRIRYD T & SRR - 97 -

4

1R A REZS OB L 2- XA 3T 4
4T B 5 5-BHAS REAR
K2 ERXEHRE

Fig.2 Schematic of complete condensing area
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Fig.3  Sirofil spinning twist triangle
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I B WL 5K 22 /G [R1EE  [A] IR 23 B 64 2.5
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Tab.1 Spinning machine parameters
WML BEETRE/($25-10em ™) Ja KA A4 P e /mm 24 L5 €3/ (romin") AR
103.15 1.28 2.5 4/0 15 500 37.5
111.09 1.28 2.5 4/0 15 500 37.5
120.34 1.28 2.5 4/0 15 500 37.5
1.4.3 #1E
2 HZRE5SMH

1 GB/T2543.2—2011( Y54\ L L4 iy Wil
FE AR AR IR INAETE ) ME , AP R AE
hnsK 77(0.5 £0.05) eN/tex, MR K JE 500 mm,
1.4.4 %£F

it GB/T3292. 1—2008 { Zi 4L 22k 4T A3
BRI B0 ) IUE IR LT, 2
LRAR L E 400 m/min, PR E 400 m,
1.4.5 E3

FIFH ZWEIGLE HI400 & B Al it 20 28 &
B, PLRIB G 400 m/min, ES[E] 1 min,

2.1 N56 2K

N56 K 225 il a5 a0 2 iR,

P 2 2 MR A T 0, NS6 K 2258 1 A5 A
Y TELS IR LD IS 2258 JI bRl eI R Y% s
(1) QFA1528 IREEANLPHLLT Sk L AR 5 i 2 | it
fbERCAT | [RIT 42 3R 25 47 ok i F 4% 3 R 25 g Al
FTHEBGEYS BT A WEAT, N56
KRB AR, S NI 22 IR T e 22 ) ke
G, R SE R A 5. 2% , W N56 K 22
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R4, —J5 TR R T AR M OCR SN R N56 K22 S5 HIZ TRIT, o3 MrRL 2D 5 22 g 1A
PR TS AL T BOIRAS ;55 — Ty e e Bk sy XIEWISEIR LS 56 TR IR /R LD iR A fr s, U
THRL 66 MIHLE 6 (EAFHBEIGIE T 5 THAO0E R a R 3 ME 4 P,

SR T T NS6 KALIRIE S SR B L

K P e R AT 2 N56 BMIERE

NS6 £F4E A AT CVERE , 7T TR IE St Tab.2 N3G tensile properties
HRE SRR YR €, AR, K/S (7] 3% g BN EE RS
)16 DAL, I LA 2 7 4 G0 )i id 2 AT [N % (Netex) J(eNetex ™)

Eﬁ?ﬁ‘]hfﬂﬁﬁ%,ﬁ N56 éﬂﬁlﬂﬁﬁf‘%%*ﬁ?ﬁ&ﬁ%ﬁ ﬁﬂj{ﬁ 162.13 27.83 32.42 144.76
By, HAS AVEERY , (AT AR B RIAE T NS6 41 4k i

v - CV/% 171 6.14 1.71 2.61
S AR S0 L A BELASK Bl T e, T L O L
3y 3 o [10] FI% 1220 439 1.22 1.87
LEE R MR RS RH, 2 RFRR )
2.2 7 ] EE R A BRAH 165.34  30.88 33.13 149.92
BoME 157.02 2585 31.42 138.46

AR YN TG SRR FH 4 il 28 vk AT o3 A, B Y

®3 FEIEREEMERL 56 FEIERLHEMIERE
Tab.3 The tensile properties of bio-based polyamide 56 Sirofil yarn with different spaces

BEIREE SRR MY 5K Wi 24 5 P
-1 . N W45 73 /eN . WiZ K 2R /9
/(#&+10em™") /($%-10cm™") [a] #E /mm /(cN-tex )
2 279.23 15.52 7.17
103.15 89.44 5 301.62 17.02 7.69
8 306.92 18.12 10.47
2 289.36 15.86 7.63
111.09 98.08 5 307.58 17.63 7.82
8 316.25 18.58 8.38
2 308.35 17.16 7.58
120. 34 101.62 5 342.16 18.91 8.38
8 339.64 19.41 8.45
i —=120.3445/10 cm 350 201
—— [11.09%/10 cm 340fF o~
£ 10T 1031548010 330f 5 191
N . A cm Z -
M 2 L ' L
% 9t R 3% z 18
< B H?z( 17
% 8r ’fué ;gg —=120.343/10 cm E —=-120.3448/10 cm
) —— 111.094%/10 cm % 16+ ——111.0943/10 cm
- 280 ——103.153%/10 cm —+—103.154%/10 cm
‘7 1 1 1 1 1 1 1 270 1 1 1 1 1 1 L 1 1 L L 1 1 1
2 3 4 5 6 71 8 2 3 4 5 6 71 8 2 3 4 5 6 7 8
) ¥E/mm ) ¥ /mm ) 5 /mm
(a) Wi KR (b) WrZdai ) (c) Wi o s

&l 4 A[FEHFE R AE YRR 20 56 R4 JE/RL LRt fE
Fig.4 The tensile properties of bio-based polyamide 56 Sirofil yarns with different spaces
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Tab.4 The evenness and hairiness of bio-based polyamide 56 Sirofil yarn with different spaces

BEE SRR Y 5K 22 %1 4 (—50%) MI(50%) A& (200% ) S
/(#&-10ecm™")  /($&-10ecm™") [B] #F /mm CVI% /km /km /km
2 14.51 0 290 60 3.08
103. 15 89. 44 5 16.51 0 310 60 2.96
8 17.42 0 330 65 2.68
2 18.62 20 360 70 2.98
111.09 98.08 5 18.92 30 390 75 2.69
8 19.51 45 410 80 3.05
2 14.95 0 295 40 2.68
120.34 101. 62 5 14.63 0 280 35 2.52
8 13.51 260 40 2.48
1203410 cm —8— 120.343%/10 cm
20k  —®— 111.093&/10 cm 51k —&— 111.093%/10 cm
- —A&— 103.153%/10 cm —&— 103.153%/10 cm
19+ ._/o/. 3.0 F
* 18F 29|
% 17 I % 28F
Q'% 6 W27k
15 26
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o 2l
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Fig.5 Evenness and hairiness of bio-based polyamide 56 Sirofil yarn with different spaces
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Fig.6 The breaking strength and elongation of bio-based polyamide 56 Sirofil yarn with different twists
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Fig.7 The evenness and hairiness of bio-based polyamide 56 Sirofil yarn with different twists
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Tab.5 The performance of bio-based polyamide 56 Sirofil yarn after increasing the twist and spacing

BB SEBREEE ML 5K 22 VK458 i
J(H-10em™)  /(3-10em ") 1 Wi 458 77 /cN HeNetex 1) T CVI% EBIEH
120.34 101. 62 8 339.64 19.41 13.51 2.48
127.42 109. 83 8-10 331.28 18.52 14.82 2.51
DONG Jianxun, QU Jianhai, FENG Xiaoyan, et al.
3 & Development status and prospects of world bio-based

AR SN FHAE W L BB 48 56 18 R 25 $ 45 FE IR 20
() S5t 9 1 AR GE AT il A% i AR i TS G [
st AT S B A Vi I AR X B 45 3 B ) S e, L
AR R RIS . FEEW LA 56 TR4AERY
(IF % S 2 LR L2518

a) Y2 ik A v AR LRI I R 5 e P 22 (R
H LSRR ES 7, B NS6 K 22 18 22 Rt AT E = £
XA B AT RE 2 K A AT I RS, B B 228 B 2 4
R, = X [ AR | 2D AR 2%

b) FfiE K 2 5 R nE 8 ~10 mm &
JEREINA] 127. 42 $8/10 em B FF 254 9 358 45 56
FREGAER YR Iy R EREAR, T = A XA T
MG =AX HA 8, 55 28BN EM, L&
TAR 2,

o) LA R, X N56 K225 JC/NS6 i 25 kb
[E]FE K 8 mm $2JF M 120. 34 $2/10 cm B, Frgi iy
2L ST BRI,

SE 3k

(1] A, A, 10 heae | 55 A A W) FE R Wb & R 31
R[], &4 Tk ,2015,38(5) :51-56.

polyamides[ J]. China Synthetic FiberIndustry, 2015, 38
(5):51-56.

(2] AOBrEL, S00 K, A 5 SR ok e &4 4 5| 4507 b 2 £ 2 8
[J]. Z58IRkF5E ,2020,31(2) :72-73.

HAO Xinmin, GUO Yafei. Bio-based ployamide fiber leads
the green development of industry [ J]. Textile Science
Research, 2020, 31(2) : 72-73.

[3] KM &, APt BL0Mg 45 A R R IR 56 1KYk
PERR 5 MO RAL [ )] 45217 H12,2019,40(6) :1-7.
ZHANG Tengfei, SHI Ludan, HU Hongmei, et al.
Synthesis and characterization of bio-based polyamide 56
oligomer modified polyester [ J ]. Journal of Textile

Research, 2019, 40(6) :1-7.

TR, BT R W3 JC T 56 SIS 4 TR 2T 24 11 i 45 B 7=

mnPERERTSE[ D]. [ ARAER A% ,2015.

ZHAO Hui. Producing of New Biological Base Nylon 56

[4

[

Differential-shrinkage Combined Yarn and Its Product
Properties| D ] Shanghai ; Donghua University, 2015.

RN IRIGER BRIE. AR W (2= 4 4 PAS6 TERE S
NA[T]. 95841),2019(8) :43-46.

MA Xuesong, XU Xiaochen, CHEN Ying. Performance
and application of bio-based PAS6 fiber [ J]. Journal of
Textile Research, 2019(8) ;43-46.

[5

[

(T#E 149 W)



556 1

FRIGES S5 AR IR [T AH 5 RS G R AT AR W0 = B R Qe M RE - 149 -

amine, aldehydes and formaldehyde[ J]. Chinese Journal
of Organic Chemistry, 2020, 40(5) : 1290-1296.

[11] CHEN B R, LIU Q, WANG H, et al. Purification, charac-
terization, and identification of 3-hydroxy-4-methoxy
benzal acrolein-an intermediate of synthesizing advantame
[J]. Food Science & Nutrition, 2020, 8(2) . 744-753.

[12] CABANES J, GANDiA-HERRERO F, ESCRIBANO J, et
al. One-step synthesis of betalains using a novel betalamic
acid derivatized support[ J]. Journal of Agricultural and
Food Chemistry, 2014, 62(17) : 3776-3782.

(137 W38, 227, AR T M BORTE BN L A7l 9 BT
(JU) ZLAP G S i AR K HAE 95 40 Tl 9 1
(3)[J]. ERH%,2007 (11) :42-45.

XIE Xueqin, LI Qing. Application of modern analysis and

inspection technology in printing and dyeing industry(9) :
Infrared spectrum analysis technology and its application in
textile industry (II1) [ J]. Printing and Dyeing, 2007
(11) . 42-45.

(147 JR3E Fns i, BRI, S5 SRA0AT UL 23 O B T+ K R
MLI]. AR TP A ,2012,9(11) :34-37.

ZHU Ying, HE Huipeng, WU Xiaobo, et al. UV-vis
spectrophotometer and its application [ J ]. Chenmical
Intermediate, 2012, 9(11) ; 34-37.

[15] RATHER L J, DAR Q F, ZHOU Q, et al. Binary mix
metal mordant dyeing of merino wool fibers using
Cinnamomum camphora waste/fallen leaves extract: A
brief statistical analysis of color parameters[ J]. Journal of

the Textile Institute, 2020, 112(5): 1-10.

(#5101 IT)

(6] SRIGEHR, B, XIH 4. 2RIEK LD T2 T].
2524 ,2015,36(7) :28-35.

ZHAN Xiaojuan, XIE Chunping, LIU Xinjin. Processing
optimization of complete condensed spinning and Siro-
spinning core-spun yarn[ J]. Journal of Textile Research,
2015,36(7) :28-35.

R R R XRT 4, A5, — Fhop B 2 1 =X AU 0
BRIAERYIZRG[)]. 9581214k ,2013,34(6) :137-141.
XIE Chunping, GAO Weidong, LIU Xinjin, et al. Novel

[7

[

complete condensing spinning system with strip groove
structure[ J]. Journal of Textile Research, 2013, 34(6) .
137-141.

RO A, X4, . AR Y S R B R % i
AR RS [T ]. B G5 BURE £, 2014, 42 (5)
37-39.

GUO Mingrui, XIE Chunping, LIU Xinjin, et al. Compa-

(8

(-

rison of core-spun yarn between full polymer spinning and

compact grid spinning [ J ]. Shanghai Textile Technology,
2014, 42(5) : 37-39.
(9] ANEHEE, XA A=Wyt M: 56 £ 4k A 25 2R U i3 i
FFFEHERE 1], 9541541, 2021 ,42(4) :26-32.
SUN Chaoxu,LIU Xiucai. Research progress on applications
of bio-based polyamide 56 fibers in textile fields [J].
Journal of Textile Research, 2021,42(4) :26-32.
[10] BPREET, 8 LA, A= B 28 56 AIBF SBR[ T]. #R
297 2022(1) :28-31.
ZHONG Yinghong, HU Chengzuo. Research status of bio-
based polyamide 56 [ J]. Fujian Light Textile,2022 (1) :
28-31.
CUH] B K 5%, R 2225 2k I B X AR /R 48 K 22 sivofil 12D
PERERYSEIR[T]. 5 8URH IR 2007 (3) :50-51.
ZHAO Hong, ZHANG Xuan. Influence of the space bet-
ween filament and roving on cotton-PET Sirofil composite
yarn properties[ J]. Progress in Textile Science & Techno-

logy, 2007(3) ; 50-51.



