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Abstract: Electrospinning technique is one of the hot topics all over the world, and the main form of the elec-
trospun product is generally nonwoven fiber mat with poor mechanical properties. Consecutive PA6 /
MWNTs nanofiber filaments were successfully fabricated by an improved electrospinning method .We
post-drawn the as-spun yarns and studied the effects of post-drawn ways(wet or dry) and ratios on the struc-
tures and mechanical properties . The results show that with the increase of the draw ratio, the diameters of
filament and fiber decrease, while the degree of fiber orientation arrangement and crystallinity is obviously
improved, the breaking strength and initial modulus of the yarns increase. The effect of wet post-drawn is
finer than dry post-drawn , as the maximum wet draw ratio reaches 1.7, the breaking strength and initial
modulus of the filament is respectively 2.64 times and 4.2 times as compared to that of the control sample
while the maximum dry draw ratio reaches 1.6, the breaking strength and initial modulus of the filament is
respectively only 2.47 times and 2.35 times improved.
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Figure 1.Schematic diagraph of electrospinning device
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Figure 2. SEM images of PA6/MWNTSs nanofilaments by differ-
ent wet or dry post-drawn ratios (a~d 1, 1.4 1.5, 1.6 ,1.7 time wet
post-drawn,b1~d1 1.4,1.5,1.6time dry post-drawn.10000 times am-
plification )
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Table 1.Average diameters of PA6/MWNTSs nano-fiber with dif-
ferent post-drawn ratios

F 1. FEIFRAEMEHT PAG/MINTs SyRFLEL TR E

=
BT VA (L o = Lh o H AR
CV {l/% CV 1E/%

B/ /o /nm

JERE 42.85 15.98 268. 25 17. 38
1.4 35.50 10. 67 223. 38 21.29
1.5 27.57 11.38 204. 85 14. 62
1.6 29. 40 9. 38 186. 10 19. 54
1.7 27.20 11.12 190. 54 16. 67
1.4 37.20 25. 54 246. 79 15. 68
1.5 28. 58 17. 41 220.03 19. 48
1.6 30. 57 10. 69 201. 35 20. 48

3.3 YkEINFIERE

K 2 RGP EMAF T RS T ebek
JrEPERERE, 183 R 4 4pl e R alie
AP E I g Vs o i1 ol TR A IR N VI o sl
Wi Zsm A3 10 JGlE 45 R - 3(E . 161 3 A1 4
R JURERR o 2R ik e, 46 EEANER A B 22,
O FIEANREI I RS (RS, DR A i 2 b e
B AR AL I R LUACG, AR, BERERD,
JE R AR el SR, 20 L At o AT 5 s A
AR RERZ R R, AR R IR o B B o A K 48
N, ZhE A KT R4 RN AR RS B K, IR
R ERAPREEOES] 1.6 R 1.7 50, (KA
TN, X T B FIZ A £ 2 Tl IR A O T AT G
PR AT T 2 BE IR S S R AT A g, X2 A
— 7, WRAra, SR TR E M HEST R T

978-1-935068-41-9 © 2010 SciRes.



‘ogi* Scientific

#%% Research The 7th National Conference on Functional Materials and Applications

IS TBIBNLTLENT, LFUE RS TR Ak 5
S ERM I VLT At ) 2 S, Sk 2T 4
Fey B RV B2 7 .

B s, DRIHAE SN A 41 A 00 4850 T ) 21 4
e, MUmEEARR R, AN, R T4 R R
iy RZPER IR/ Sy 5T, RS PR

Table 2. Mechanical properties of PA6/MWNTSs filament by different post-drawn ratios

# 2. FEEHPEEHT PA6/MWNTs GIKLFHLD ) F iR

EDALIER JRSE/ (MPa) cvV (%) WK (%) CV (%) VIR (MPa) V(%)
JER: 14.23 8.69 50. 25 10.73 88. 88 25.24
L. 4 5 hr 25.7 4.6 23 15.8 256. 5 4.8
L. 5 g by 25.1 23.9 8 43.4 249. 7 24
1. 6 by 35.6 5.8 13 15. 4 355. 7 5.7
L7 f i hr i 37.5 8.9 11.1 25.5 373.3 8.6
L. 4 5T f 17.7 16.4 12.96 42.6 179.8 11.9
L5 f5T-hrfif 34.6 12.9 10.2 13.8 347.9 16. 1
L. 6 £ T-hrfif 35.1 8.8 20.5 42.9 208. 7 13.4
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Fig.3 The strain-stress curves of PA6/MWNTSs nano filaments by
different dry post-drawn ratios a~d 1, 1.4, 1.5, 1.6 time
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Fig.4 The strain-stress curves of PA6G/MWNTSs nano filaments by
different wet post-drawn ratios a~e 1, 1.4, 1.5, 1.6 ,1.7time
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