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(1) B 21 48635 (FTIR) 2007 K5 kEdh S
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Tab.1 Formulas of TPU/PLA composites g

NAL
e 4ms  TPU PLA DBP Wheih (R

TCA101
1-1 200 0 0 0 0
1-2 180 20 0 0 0
1-3 140 20 0 40 0
1-4 158 40 0 2 0
1-5 158 20 0 20 2
2-1 172 20 8 0 0
2-2 174 20 6 0 0
2-3 176 20 4 0 0
2-4 178 20 2 0 0
3-1 172 20 0 8 0
3-2 174 20 0 6 0
3-3 176 20 0 4 0
3-4 178 20 0 2 0
4-1 172 20 0 2 6
4-2 174 20 0 2 4
4-3 176 20 0 2 2
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(5) 4 HE (TG) 7 #r. FEL4~6 mgk &+
B, FHIFRCHIS T &R 48 (b 5t e A0 ) A BR A
F PR D A SRR T AT TGN, 1R R R
20~800 C, FHE# %420 C » min ',

(6) X HF =P (DSC) 40 Hr. FrHt4~6
mg & B KE, & Al Diamond DSC1Y (3€ [E Perkin-
Eimer 2\ &) /= &) #F 47 DSCH i, 16 & 76 B K
20~180 C, JHH#F 420 'C « min ',
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M1 (a) 0] LA H, DBP 3= B RFAE I 43 51 47
F2 962~2 880 (—CH;) , 1 729 (—C==0),1 606
(—CgHs) , 1 477 (—C¢H;) , 1 382 (—CH;) , 1 280
(—C—0),1 130 (—C—C),1 069 (—C—0) , 980
(—C=C) cm "4k, M741F1707 cm 'Ab Ky 435 Hh
BB FRAEE . LT (b) 7] LA, 30 i A9 32
BURRAE A5 47 T2 907 (—CH,) , 1 464 (—CH) ,
1 375(—CH,) ,1 280(C—0),1 151 (—CH,) ,953
(C—C) ,885(C=C),721 (—CH,) cm "4, 33 ]
FRBE Il 3 S A I M e ke, AR TR D AN
FIRGERE . s R PR BE e & i A ) T4 & PR be il
STPUIAHZ . MIEL (¢) AT LAF i, Bk BR g 1
BEFITCA-101 T BHFAF 625147 T2 928 (—CH,) ,
2 853(—CH,) ,1 729 (—C=0) ,1 559 (—CO0—) ,
1436(—0OCH;) , 1 321 (—C=0) ,1 198 (—C=C) ,
1 116 (—C==0) , 946 (—OH) , 885 (—CO0O—) , 714
(—CH,) ,619(—C—0) cm '4tb,

K2 M TPU/PLAK G A R FTIRGE .

K2 (a) o, A M EHEL 300~1 400,1 500
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Fig.2 FTIR spectra of TPU/PLA composites
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Fig.3 Microscopic photos of TPU/PLA composites
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i *4DBPH EEHE KB, 52 G A4k i T i N i
FEWT I R B, B 32080, DBPHY 9 1) - 2L
MRG0T USSR R A Y/ F R 5
B, T 75 55 4 43 (8] A 7 A2 4 FH g A
RS SEAE T RA, ETREAR T SR A W5 F 1Y 45
mm BE o PGS AT Dol 25 M ORGSR PR RE Y
TPU .PLA ¥ it 4t 5300 R 178, 20 F12 ghif, &2
B AR RL R B 15100, 54 MPa, $i7 W7 il KR 5k
429%. FKMR MR BE R TCA-101 7] 8 15 52 &+ Kt
) A 3 0 B B KRR R A K5I TCA-101 ] 4t
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Tab.2 Physical properties of TPU/PLA composites

BCJ7 'S HRCIGIGRERL/JE iR/ MPa  F Wi 4/ %

1-1 94.00 64.93 179
1-2 94.33 57.27 286
1-3 94.50 43.48 299
1-4 95.33 30.25 230
1-5 98.43 30.72 146
2-1 92.00 21.96 117
2-2 92.00 38.01 157
2-3 92.83 45.76 200
2-4 93.00 54.79 282
3-1 87.33 43.48 299
3-2 89.00 64.77 297
3-3 93.83 77.04 368
3-4 94.50 100. 54 429
4-1 95.50 68.63 297
4-2 95.00 54.12 268
4-3 94.50 30.72 146

W3 K, 52 A MR A5 B ARG, o e i BE Y g R
R, P A SR T I 398, 3R TR R T 1 1K 5
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Fig.4 TG curves of TPU/PLA composites
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*3 TPU/PLAEAMHBIMIERES

Tab.3 Parameters of thermal properties of

TPU/PLA composites C
[(WE k5 Ty Ty Ty T, T,
1-1 315.72  462.25 632.90
2-1 317.22 468.55 638.70 168.35 172.05
3-1 313.80  496.92 692.91 168.00 171.97
4-1 272.09 510. 86 673.46 166.26 170.94
PRI A5

M B4 N5 Je Fe30] LU A Hi: TPU 34> #4 R fif
B B Ty, Ty, Ty o3 ) M 315.72,462. 25, 632. 90
‘C, INADBPJE & & MK Q-1ELT7) Ty, Ty, T
BILLTPURE =5 5 I AFRGETh G & A MR G- 1ELT7)
1T A%, 2313, 80 °C, 22 g it W 51 4 R VL
MM T8 17 £11496. 92 °C, T4 5131692, 91 °C, [A] i}
T, (WLIEIS) W& AT N B, A R T2 A MR 1 T2,
XA R R PR T A 3 S 5] AR T R RN 5 E
— I A BRI AR R BE TCA-101)5 (418 J7) , i
Fad & 1N TR R R AR B T W AE TR, A
BT, FFERN272. 09 °C, T 325551510, 86 C, Ty
}673. 46 C, XA TEKERER S BAE L T, N %
F170. 94 C, HAFTRE GRS N T,

3 %t

DBPHIFR LA TPU/PLAKE & 0 R BA BT
R ARCR oM R T2 A MR ET B T,
{HDBP L & & M BHI 7 27 Pk fig B A (5 5 4K
FRBETCA-10 1% 52 & b BHELA R A7 #h ik 1 5
MTPUPLA FRGeil FH 43 3 R 178, 2012 gftf,
524 BRI R R B 55100, 54 MPa, Fir 7 il R
£429%.
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Study on Formulas and Properties of TPU/PLA Composites

DONG Yanmao,ZHONG Wenxin,ZHOU Xing, LI Jihang, YUAN Yan
(Suzhou University of Science and Technology, Suzhou 215009, China)

Abstract: Thermoplastic polyurethane elastomer ( TPU ) /polylactic acid ( PLA ) composites were

prepared by extrusion molding, and the effect of plasticizer dibutyl phthalate (DBP ) , naphthenic oil and

titanate coupling agent TCA-101 on the mechanical properties and thermal properties of the composites

were investigated. The results showed that, DBP and naphthenic oil had good plasticizing effect on the TPU/

PLA composites, and their addition was beneficial to the extrusion processing of the composites, but DBP

would reduce the mechanical properties of the composites. Titanate coupling agent TCA-101 had good

reinforcing effect on the composites. When the dosages of TPU, PLA and naphthenic oil were 178,20 and 2 g,

respectively, the tensile strength of the composites reached 100. 54 MPa,and the elongation at break reached

429%.

Key words: TPU; PLA ; composite ; DBP; naphthenic oil; plasticizer; titanate coupling agent
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