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Impacts of Compression Moulding and Calendaring on Structure and Properties of PLA/TPEE Blends
Ma Zhao', Shen Jianingl, Wang Kai', Xu Nai' , Pang Sujuanz, Pan Lisha®, Li Tan*
(1. School of Materials Science and Engineering, Hainan University, Haikou 570228, China ; 2. School of Science, Hainan University, Haikou
570228, China ; 3. School of Chemical Engineering and Technology, Hainan University, Haikou 570228, China ;
4. Hainan Shiner Industrial Co., Ltd., Haikou 570125, China)

Abstract : Poly(lactic acid)/thermoplastic polyester elastomer (PLA/TPEE) blends with different TPEE content were processed
by two different techniques i.e. compression moulding and calendaring, the tensile performances, micro-morphology and crystalliza-
tion properties of the blends were investigated for explore the influence of different molding processes on properties of the blends.
Compared with the “sea-island” phase structure in the PLA/TPEE compression-molded samples, it is confirmed by scanning electron
microscope observation that there are innumerable stretched and oriented TPEE dispersed phases formed in the calendered samples.
Tensile tests show that when the content of TPEE is 25 phr, the elongation at break, tensile yield strength and tensile modulus of the
calendered sample reach 255.8%,48.13 MPa and 1637.8 MPa, respectively, which are 10.5%,35.0% and 25.5% higher than those
of the compression-molded sample. The crystallinity of all samples increase obviously after heat treatment. When the content of
TPEE increases to 25 phr, the elongation at break of heat-treated sample prepared by compression molding largely reduces to 52.8%.
As a contrast, the heat-treated sample with the same composition ratio prepared by calendaring still keeps a better tensile ductility,
and its elongation at break remained as high as 192.0%. Combination with the experiment data, the tensile fracture mechanisms for
the compression-molded samples and the calendered ones were analyzed and discussed carefully. Finally, a series of PLA/TPEE
blend samples with better comprehensive performances can be prepared by the calendaring technique.

Keywords : poly(lactic acid) ; thermoplastic polyester elastomer ; molding process ; heat treatment ; tensile performance

EEWA : A WERHEG TR H (ZDYF2019013), [ B AR ERER 100 H M IXRA R4 (51663010)
BARVER : IR, WL, 0%, N FEal A i SR 5 ey ko S5 o TR BRI
s B # : 2022-03-07
S| B, T, FHLL 5 BUE S RAERRNT PLA/TPEE SHEYIZSH AbERERYsZm [J]. ARSI L2022, 50(5):74-81.
Ma Zhao, Shen Jianing, Wang Kai, et al. Impacts of compression moulding and calendaring on structure and properties of PLA/TPEE

blends[J]. Engineering Plastics Application,2022,50(5):74-81.



LR 5 SRS TRAE SR 6 PLA/TPEE MR S5 Ak RE A5 75

IR 20 HH2E 50 AF AR IR 4R RS FH LK
SRRHR A RS S ST T BT ez 1
T R A3 SR E ALK A, 78 A R S
R REEAE R R AR, B 47k Co, HilRE
SARFEIFREE . UTAER , A BRAR IR AN AE U HE S 1
A E RE R TR 2 —, 2021 4, 3R [E B I A
P& Y EEAE 2030 41 i S Ak 18 U6, 2060 AF 52 B
T2 BbR . BRI, A A st il aeHE AL , fliRikHE
FCEAE 2030 AF- I8 B WEAE AN FEHE N, 2 H A iR 20 fif e
B ZL R — ., TR AT B AR P SRR AR
AL G A T SR IE SR 98 ik 2 8 AT CO, AAARHE
A BT Bz — , XOR A B T2 HE it o =y
) g ) gt

FFLR (PLA) 1B A —Fh o] fAE i A W JL R R,
DR JHC LA vy P i B RS i A g hn T s Y 1 g
DA% R A= 0 8 i A4 o T 45 2 9 N B G T, O
FEALEBIRL 3D TR BRY7 DA S0 &) 12
REFRTE B, SR, PLA H SAE7ENE R B
P25 G5 iR 18 T B0 R AR A B B I A
B st M R BRI T Al P RE RS SR . PRt
PLA #EATHE5) S5 et 7%, 2 L B 5 S0 s 1) —
APGE T HET KRR R - © R T R
(PBAT)Y BT % - & R T ik (PBSA)” . &
WIS (PCL)' | M - 2F 4 2L stk ik (POE)™  #4
PER SR (TPU)'™  RARRRIRE (NR)™ 45 22 ol
PR TATRLS PLA SEAR U TR AR, A5 514
) PLA St R E 2 F Bz —

POAPE IR S IR (TPEE) J&— 2 & A 5 it
SR TR A B R I D 7 SR8 i s 2R Mk A B ) i BE AL SR Wy
SRR, TEASTE A B S4By e R, TPEE 1 LA
FEHE BRI A TR B SRE AR+ — a2 B3, O LR L
A T A 0 B B A, R — b LAY
IR U FERTHIIE ST, AR A A X 4 25 A
% PLA/TPEE IR B REAY S04 e L Aou 45 #4
TIRAS AT R SRS TRLSE A 45 R Eh SRSy
T T3 R GRS U BRI ST A R R,
TPEE BT DL e PLA APEHRLE: . (E
PR, 7E Lo, I 2 A e R
T MM MAESLPRIT PLA P2 A r= ok fe
B0 AE DL i B A A R T 22 Rk A R O =
FRX AR R R AT in B 85 U113, TR T e
B HAE DL R 3 YR AR A 2 A2 2 4 v 1Y B U R hir
Ve, T B A5 R O B 22 1 B ) R AR

S5ikg. iR E Y/ B RS S A A R RN
TE AR S5 46 AT B X aRE ) 7 W00 ) PR e ™ A B 3 R
i), T it — 25T .

28 3843 ) R R R R iE 19 b B R T 2 i
N[E] TPEE 2 19 PLA/TPEE FHRYiRKKE . & AT
FERI LA bR A s 5 T 2% s AR Wt R i hr
HPE RE OS5 #A) | 45 fh 5 #4251 2 M), Stk —
A X R AR AT S IR AG A B B AL B
J TR IR S5 S T RO 45 48 R A 1 i Y AR
b, RS A A5 A 2T (o I AL ) 5 [
1 SEIEERSY
1.1 =ZRHA

PLA :2003D, & Nature Works 2\ i 5

TPEE : HYTREL 4069, % [E #3537 5

ZICHE P BEF Joneryl®ADR( i 5 A ADR) :
4370s, ¥ 48 Y 5 M 285 g/mol, 7 T &N 6800 g/
mol, {2 [E BASF A,

1.2 F&MNELHXE

SUREAT 45 ML : SHI-20 Y, 5 mt 7R AR WL A
FRF]

FIBFFET AL + =R AEHL: LSI-20 7Y, 1
BRI EBHLIIR & A PR A R 5

BEEAML: CH-0206 £, ZR 5T B =AU AR 1 55 A
FRAF]

It : WDW-1 B9, 55— 20 SE g f e A
FRF]

Hi 7 554488 (SEM) : Verios G4 UC Hl, 32
Thermo Scientific 2l

ZRFH R (DSC) 1 : DISCOVERY DSC250
A S TA A H];

X ST A5 (XRD) {%: D8 ADVANCE %!, 7 [%]
Bruker A -

1.3 XA &

(1) B ik

it FHOBCIR AT 855 Hh AL Al BT 1 1l 48 K W] TPEE
& ) PLA/TPEE #£i8 ¥, PLA/TPEE i I & 0
100 14, TPEE 1Y & 543510 0,15,25,35 iy, JF A
0.25 Yy Z T E Y 4 7] ADR /E AR R By T
TR E R 2T . B pLA BORE A kLB SR
B LMK YR M 140,210,210,210,210°C, #5
MUMEHF 45 % 2 K 120 r/min, FHIRMIER B 550
PLOREET et i, i AR TR A 2 5, 22ad 1)
ALY RS B R RLE



76 TSR

2022 4F 55 50 45,55 5 3

() B T2,

W ARAT R BB AT B H LAk o SRR AT 55 AL
A RIES BB B P I ol — e T R JEE B 1
JEEERL, BUIRAFRET I LA B B FOIRL BRI
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PII BT ST 43 51U )& 4 PLA o« fafAr (010),
(200/100), (203), (210) 25 i T BYAFAE AT S04 .
38 DSC #1 XRD W45 28 o] 0, 2o A B

50 100 150 200
IREE/C

(2)
. offy

50 100 150 200
g/ C
(b)
a— R RIRE ; b— R A
€ 4 K[A] TPEE &t 3L #E PLA/TPEE #iHE I
JEAERAE AR DSC 4k

16.5°)

510 15 20 25 30 35
20/°)
(b)

a— R R ; b— R 2R
&5 A TPEE & i3 b 31 PLA/TPEE #5% K&
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