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Fig. 1 SEM images of different PCL contents before and after die drawing
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Fig. 2 DSC diagrams of different PCL contents
(a): the second heating process; (b): the first heating process
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Fig. 3 Crystallinity diagram before and after die drawing

Fi4h, N DSC 5 2 IR FHilR #1245 T LAE H, fr Al
J& PLA M RHE &5 5 B 8 2 38 O, i HL i 2 J5 JL-F
B AN B PLA ¥ &5 b g 32 WIAE LB R A R N g 4R
M, 5 r8EE A, 8175 S PLA 45 6 I 3 9
S, R KB IN T PLA 1) 45 &6 B2 A1 45 & 58 35 12 2
Kelnar %5 " 7¢ 14 @il i 18 PCL/PLA I, W 22 31 2518
IR, A AE R K #2157 PLA A1 PCL 1 45 & B .
1 Fig. 3 A &1, 7£ PCL ) 5T & 77 ik 3 10% I, i
2 J5 WFE & 45 b B2 TE 3 50.05% , AH 5T oK S A AE §h

(7.53%) T 77 %o
2.3 PLA/PCL B4 RYEX (5] &5 44

P AE 2 ik s SR A 7 B VR AR T 1R) R
[ HEF, N T AR R AR OB R PLA 526 0 R} HL
)RS 78 i # 20 400K 128 38 6 08 1R AR AE IROUSC Y
e EE . YA SCHERIRIE , 5 C-C RREM AR 3
AH 2% 19 956 em™ W YT A2 X BT PLA JE & A0 9 4% 1iE
W A e, g — T, 921 em! b Y IROCHT & B
10, B2 E #49 52 1) o s 1 4R AIE IR WAL AT 5 VA BRL - C-C B %
i 45 % sh A5 3QR B 1R B ) 8 1 1 -CHL 48 2 R
M A, Bon i E TRk JE S E. H ik,
i X 2 AN FRAE A A T B R AE AR L PLA 2
A MR PR .

1.0+
§ 0.8 1 -\\\.ﬁn"
5 1
L‘; 0.6
2 -
=
g 0.4+
'5 B
0.2 Mﬂx
0.0 — ————T—
0 5 10 20 30
w(PCL)/%

Fig. 4 Orientation factor coefficient of material after die drawing
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Fig. 5 Effect of different PCL contents on mechanical properties of before and after die drawing
(a):tensile strength;(b):tensile modulus;(c):elongation at break
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Composites by Die Drawing

Hong Tang', Bing Fan’, Bin Lan', Xiehuai Luo', Qi Yang'
(1. State Key Laboratory of Polymer Materials Engineering, School of Polymer Science and Engineering, Sichuan
University, Chengdu 610065,China; 2. Qingdao Research Institute, Sichuan University, Qingdao 266220, China)

ABSTRACT: The degradable polycaprolactone (PCL) was selected as toughening phase to improve the toughness
of polylactic acid (PLA), and a reinforced and toughened highly oriented PLA/PCL composite material was
prepared by die drawing. The effects of different PCL contents and the tensile field introduced by die drawing on
the material structure and properties were studied. The results of SEM show that PCL is distributed in the PLA
matrix in the form of fibers under the drawing action, and the interface contact increases and the interface
interaction increases. The results of mechanical properties show that the strength of PLA composites is greatly
enhanced while improving the toughness of PLA, and the strength of the sample after drawing is much higher than
that of the undrawn sample. When the mass fraction of PCL is 10%, the tensile strength and modulus of the
composites after die drawing reach 168.3 MPa and 5488.4 MPa, which are increased by 280% and 249.4%
respectively compared with those of pure PLA; the elongation at break reaches 34% and is increased by 500%.

Keywords: die drawing; polylactic acid; polycaprolactone; strengthening and toughening



