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A poly mer draw ing model for melt blow ing-electrospinning is es tab lished. The fi -
ber di am e ters are pre dicted and mea sured. The re sults show that the pre dicted di -
am e ters show good agree ments with the mea sured di am e ters. Fi bers fab ri cated
with electrospinning are finer than those with out electrospinning, giv ing a new way 
to the mass pro duc tion of nanofibers.
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In tro duc tion

Melt blow ing is well known for the mass pro duc tion of super fine fi ber non-wovens.
How ever, it is dif fi cult for the con ven tional melt blow ing tech nique to fab ri cate nanofibers.
Electrospinning is a com mon method for fab ri cat ing nanofibers but usu ally with a poor out put.
If the melt blow ing tech nol ogy can be com bined with electrospinning, it is hope ful to pro duce
nanofibers with a con sid er able out put. In this pa per, a melt blow ing equip ment is mod i fied by
add ing an eletrospinning de vice. The melt blow ing die is con nected with the pos i tive elec trode
of a high volt age elec tro static gen er a tor and the col lec tor is set earthed. The fi ber di am e ters are
pre dicted, mea sured, and com pared with fi ber di am e ters of con ven tional melt blow ing.

Re sults and dis cus sion

The poly mer melt is con sid ered as a sys tem of beads con nected by viscoelastic el e -
ments. The es tab lished poly mer draw ing model [1] is mod i fied by add ing a cou lomb force and
an elec tric field force to the mo men tum equation:
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where mi is the bead mass, Fru, i and Frl, i – the rhe o log i cal forces act ing upon bead i by the up per
and lower el e ments, re spec tively, Fdi – the air draw ing force, Fsi – the sur face ten sion, g – the
grav i ta tional ac cel er a tion, Fci – the cou lomb force, and Fei – the elec tric field force.

Non-wo ven fab rics are fab ri cated on the melt blow ing equip ment with and with out the 
eletrospinning de vice and fi ber di am e ters are pre dicted and mea sured. Ta ble 1 shows the fi ber
di am e ters fab ri cated on the melt blow ing equip ment with and with out the electrospinning de -
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vice. It can be found from the ta ble that the min i mum pre dic tion er ror is 7.23% and the max i -
mum is 9.80%. The mean pre dic tion er ror is 8.82% show ing the pre dicted fi ber di am e ters tally
well with the mea sured fi ber di am e ters, which con firms the ef fec tive ness of the poly mer draw -
ing model es tab lished in this pa per. More over, fi ber di am e ters fab ri cated on the melt blow ing
equip ment with the electrospinning de vice are more than 64% smaller than those with out the
electrospinning de vice and reach nanoscale.

Con clu sion

An eletrospinning de vice is added to a melt blow ing equip ment. A poly mer draw ing
model for melt blow ing-electrospinning is es tab lished. The fi ber di am e ters are pre dicted, mea -
sured, and com pared with fi ber di am e ters fab ri cated with out the electrospinning de vice. The re -
sults show that the pre dicted di am e ters show good agree ments with the mea sured di am e ters,
which con firms the ef fec tive ness of the es tab lished poly mer draw ing model. Fi bers fab ri cated
with electrospinning are finer than those with out electrospinning, which gives a new way to the
mass pro duc tion of nanofibers.
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Ta ble 1. Fi ber di am e ters fab ri cated with and with out the electrospinning de vice

No.
Pre dicted di am e ter

with electrospinning
[nm]

Mea sured di am e ter with 
electrospinning

[nm]

Pre dic tion
er ror
[%]

Di am e ter with out
electrospinning

[mm]

Di am e ter
re duc tion

[%]

1 408 451 9.53 1.42 68.2

2 799 875 8.69 2.59 66.2

3 783 859 8.85 2.51 65.8

4 924 996 7.23 2.78 64.2

5 313 347 9.80 1.16 70.1


