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Abstract — Poly(butylene terephthalate) (PBT)/Nylon6,12 core/shell micro fiber were prepared by extrusion molding.
To investigate their optimum extrusion conditions, compatibility of PBT/Nylon6,12 blend micro fiber in conformity to
their weight ratio and manufacture temperature was explored with SEM morphology and DSC. The alterations in their
mechanical properties by extrusion speed were compared and analyzed through a UTM. In comparison with SEM fig-
ures, the domain sizes of Nylon6,12 were gradually declined by increasing the extrusion temperature of blends. Fur-
thermore, according to these SEM images, the phase separation between Nylon6,12 domain and PBT matrix became
indistinct with increasing of weight percentage of Nylon6,12. In case of DSC, the boundaries of two peaks were almost
disappeared when increasing the extrusion temperature and also intervals of each two melting peaks became narrow as
increasing the Nylon6,12 ratio. The mechanical properties including tensile strength, elongation, flexural strength and
flexural modulus were increased as the increase in the extrusion temperature until 260 °C. However, the mechanical
properties were actually deteriorated over 260 °C. The tensile strength, elongation, flexural strength and flexural mod-
ulus at 260 °C were 560 kgt/cmz, 220%, 807 kg,f/cm2 and 22,146 kgf/cmz, respectively. These values are more than inter-
mediate values of mechanical properties of PBT and Nylon6,12. These results mean that there is compatibility between
PBT and Nylon6,12. Based on the extrusion conditions that produced optimum compatibility of blend, as a result, our
group obtained micro fibers with the core/shell structure.
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Fig. 1. FT-IR spectra of PBT, Nylon6,12 and PBT/Nylon6,12 blends.
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Fig. 2. Effects of blend ratio and extrusion temperature on the cross-
section morphology of PBT/Nylon6,12 blends.
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Fig. 3. DSC thermograms of PBT/Nylon6,12 blends produced with various blend ratios at (a) 220 °C, (b) 240 °C, (c) 260 °C and (d) 280 °C.
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Fig. 4. Plot of tensile strength vs. extrusion temperatures of PBT/
Nylon6,12 (70/30) blends.
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& esof AP Q& A3 SEMI DSC Aol 2 AAshs 2 2
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=}
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Fig. 6. Plot of flexural strength vs. extrusion temperatures of PBT/
Nylon6,12(70/30) blends.
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3-5. QEUE 9 oE T AANE], o= HEEETF wEFE Ae] Expdo] A
Fig. 4 % Fig. 5% 212} SEM B2 49} DSC 45 &3l 7H 07 gFEo] 2= Wakow wigkeHl Hof mjaE 22
748730 Holyriar J&%H—t— 0/302] wiH| 2 A xet PBT/ o g ST LS} Qo] 7] wiitoltH22,23].
Nylon6,12 E-1= v 72] Q17T 4 A8 543 a)Zo]
T} Fig. 4o1A Hol=n}s} %01 PBT/Nylon6,12 E#= w]A| 2] 3-6. 22LE, 2JENE
PE2E7} 260 °C 7HA] ool wh It A S8k Ao} Aals F7golM 2k rE A 2 PBT/Nylon6,122] |l
o}, 71 o]Fell= offh Ak ATE Btk ke gl Al FHE 703005 IYA7| L FEREE gElste] Alxst SH=
&2 BAE YER Fig. 5 9] &% 260 °CollA 9] Qdalgo] RS s 9 ST ES Sl 1 A9t Fig 6,
718 A UERE=T 0] 260 °C o)) 2ol el ©J%k 70l YR Qltk. Fig. 62 bEieell whE E9= vA L] @t

Table 1. Mechanical properties PBT/Nylon6,12 blends produced at 260 °C, 15 rpm with different blend ratios

Blend ratio(wt%) Mechanical properties
PBT Nylon6,12 Tensile strength (kg/cm?) Elongation (%) Flexural strength (kg/cm?) Flexural modulus (kgg/cm?)
70 30 523 201 807 22,146
80 20 315 188 699 18,947
90 10 187 150 513 12,259
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Table 2. Mechanical properties of basic polymers and PBT/Nylon6,12(70/30) blends

Condition of extrusion

Mechanical properties

Temp. (°C)  Speed (rpm) Samples Tensile strength (kg/cm®)  Elongation (%)  Flexural strength (kgd/cm?®) Flexural modulus (kg#em?)
PBT 85 35 641 12,186
15 Nylon6,12 277 20 647 13,398
P/N blend® 185 28 638 12,847
PBT 132 38 580 11,073
220 25 Nylon6,12 306 22 591 12,083
P/N blend 209 34 583 10,754
PBT 168 46 554 9,815
35 Nylon6,12 317 27 537 8,967
P/N blend 212 41 551 9,205
PBT 251 129 791 21,578
15 Nylon6,12 325 44 768 18,465
P/N blend 236 79 779 20,289
PBT 290 150 732 17,564
240 25 Nylon6,12 394 52 715 17,014
P/N blend 311 122 728 17,111
PBT 313 178 705 15,741
35 Nylon6,12 421 59 667 13,284
P/N blend 337 156 701 14,975
PBT 487 211 822 23,198
15 Nylon6,12 531 73 796 21,239
P/N blend 523 201 807 22,146
PBT 499 224 802 22,598
260 25 Nylon6,12 556 74 764 20,840
P/N blend 537 215 771 21,864
PBT 517 236 725 19,759
35 Nylon6,12 577 79 710 18,744
P/N blend 560 220 705 19,614
PBT 482 215 308 23,210
15 Nylon 6,12 512 69 785 21,857
P/N blend 507 185 789 23,078
PBT 485 224 775 21,987
280 25 Nylon6,12 533 73 771 21,217
P/N blend 521 201 776 21,887
PBT 496 247 712 20,610
35 Nylon6,12 545 77 748 21,486
P/N blend 539 212 733 21,089

“PBT/Nylon6,12 blend

v

.
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A g7he] Eo] 2 o] FolA AuATEe] Z7k5] 1)

Z Akgd 3 Fig. 75 23S S wAs 2k
S PBT/Nylon6,12 EJ1E n|A|Re] ZFEE5S St
Fig. 70114 ®=n}e} 7o) &L w7} Z7)8ko]| wla} Z3E
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Table 3. Preparation conditions of PBT/Nylon6,12 core/shell micro fiber

oXx,

Extrusion ratio (wt.%) Extrusion Temp.  Extrusion speed Quenching Temp. ~ Draw ratio ~ Thickness of micro fiber
Code No. N 0 o
PBT Nylon 6,12 (°C) (rpm) (°0) (%) (mm)
PBT 100 0 0.190
Nylon6,12 0 100 0.180
PN7030 70 30 0.180
260 25 10 500

PN6040 60 40 0.183
PN5050 50 50 0.177
PN4060 40 60 0.184

3-7. Core/shell OINIZ2| HIZ=

ok 1 HAY AxEAE EE PBTE core® &}l
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Fig. 8. SEM images of (a) PN7030, (b) PN6040, (c) PN5050 and (d)
PN4060.
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