58 5 47 2,55 8 1] T & % B N A Vol.47, No.8
2019 4F 8 J1 ENGINEERING PLASTICS APPLICATION Aug. 2019

doi:10.3969/j.issn.1001-3539.2019.08.012

RN R R ERE / —RERERRSRR R

REE KRB LR L FER L ESEC
(L. BGPICEWH A B 80U A T 0005 R0 430200 5 2. FRILZFLUR WAL 95 SR b E RO F T 4 S5, 500 430200)

WE:ZARRSE SREGF R INER TRAE / = WA T HIE (PAN/DMF) ik , #) % 3% 46 4 )
FHAEE AR R R B A SO B G 09 R AR B AT T RAE, 54T T #5) At PAN / DMF 87 3h He Ak 69 3% vh
AL, SE3T IR I AL L5 69 PAN/DMF ik 34730 5 2 523k, 45 R AW, B9 T 20 kHz B, B oL 3R 3h 3 i vy
RAAEILFEA Y w; SMERTRF T 20 kHz oF, ok & TA 5 I, k3 489 B 1% PAN / DMF 70k 64 45
FE R REARE T3k 29%, B 448 3 T LA AT 45k, R 4B90 8 21 kHz, 2 % % 1000 W 694k 3 A AL 225 84
PAN / DMF 7% #EAT W 45 229X 30, 4 404 T35 A2l 1.14 um &% 0.69 um, B T 39%., /6 Mk EXdr T
A7 O P Bh o e B AL,

KRR AR BRI WA T B AL R TH M

FESES: TQ340.64  XEAHRIRAG: A X EHS: 1001-3539(2019)08-0058-04

Effect of Acoustic Vibration on Fluidity of Polyacrylonitrile / Dimethylformamide Spinning Solution
Wu Xiao', Qian Hui', Chen Zichang®, Tang Qinglun®, Wei Wei’
(1. Hubei Digital Textile Equipment Key Laboratory, Wuhan Textile University, Wuhan ' 430200, China ;
2. Hubei Key Laboratory of Advanced Textile Materials & Application, Wuhan Textile University, Wuhan 430200, China)

Abstract : Acoustic waves of different power and frequency were applied to polyacrylonitrile / dimethylformamide (PAN /
DMF) solution respectively, and the viscosity of PAN / DMF solution was-measured by using rotational viscometer. The fluidity of
the solution treated with different vibration-parameters was characterized. The influence of vibration parameters on the flow perfor-
mance of PAN / DMF solution was analyzed by using the characterization results. Electrospinning experiments were carried out with
PAN / DMF solution after ultrasonic vibration-treatment. The results show that when the frequency is less than 20 kHz, the acoustic
vibration has little effect on the flow performance of the solution. When the frequency is greater than or equal to 20 kHz, the acoustic
wave is in the ultrasonic band, and the vibration can significantly reduce the viscosity of PAN / DMF solution, with the maximum
reduction rate up to 29%, improving the liquidity and spinnability significantly. Vibration parameters with frequency of 21 kHz and
power of 1000 w are selected to vibrate PAN / DMF solution, which is used for electrostatic spinning, and the average diameter of
the obtained fibers decreased from 1.14 pmto 0.69 wm, with a decrease rate of 39%. Finally, the viscosity reduction mechanism
of ultrasonic vibration was analyzed theoretically.

Keywords : ultrasonic ; polyacrylonitrile / dimethylformamide ; viscosity ; vibration ; spinnability
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