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Study on PBT Toughened by PE-LLD-g-GMA
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Abstract : Linear low density polyethylene grafted glycidyl methacrylate (PE-LLD-g-GMA) was prepared by melt-extrusion
method. The effects of PE-LLD-g-GMA with different grafting ratio and its content on the properties of PBT were investigated. The

toughening mechanism of PBT was analyzed by scanning electron microscopy (SEM) and differential scanning calorimetry (DSC).

The results show that as the grafting rate of the toughening agent PE-LLD-g-GMA increases, the notched impact strength of the PBT

increases, when 15 phr of PE-LLD-g-GMA with grafting ratio of 2.18% is added, the material undergoes a brittle-to-toughness tran-
sition, the notched impact strength reaches 35.68 kJ/m’, which is 580.9% higher than that of pure PBT, and the elongation at break
is 36.78%. The DSC results show that with the increase of the content of PE-LLD-g-GMA, the crystallinity of PBT decreases signifi-

cantly. The SEM analysis shows that the increase of GMA content improves the bonding force between the two phases, the compat-

ibility of the PE-LLD-g-GMA and the PBT matrix is improved, and the toughness of the material is improved.

Keywords : toughening ; polybutylene terephthalate ; mechanical property ; glycidyl methacrylate
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%1 PE-LLD-g-GMA #I&E 77 i
%%  PE-LLD GMA  BIPB  $Hi%5 1076 P45 168

R, 100 2 0.25 0.1 0.1
R, 100 3 0.25 0.1 0.1
R; 100 4 0.25 0.1 0.1
R, 100 5 0.25 0.1 0.1

(2) PE-LLD-g-GMA %)) PBT f414 .
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proye,
G 0’ 1 2 e 3t 4
PBT 100 90 90 90 90
R, 0 10 0 0 0
R, 0 0 10 0 0
R, 0 0 0 10 0
R, 0 0 0 0 10
P 1076 0 0.2 0.2 0.2 0.2
s 168 0 0.2 0.2 0.2 0.2
T 7 0 0.3 0.3 0.3 0.3
*3 AEEER,EH PBT BFH 1y
PBT R, PETS YA 1076 PLEGH 168
100 0 0.3 0.2 0.2
95 5 0.3 0.2 0.2
90 10 0.3 0.2 0.2
85 15 0.3 0.2 0.2
80 20 0.3 0.2 0.2
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Wr 2RI T R . GMA & IR A, 7T
DA PBT (4755 3 & A= s s iy ), 38 13 3 43 A B TE
IR 28 S5 B AR B 3 e 2 R BUr R Z RIS
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w |
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30
25 +
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15 -
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0 5 10 15 20

Refrit / B
7 AFE i R, #51) PBT i MFR

HE 7 /LRI, S R &R 5,10,15,20
B, 3 4 PBT Y MFR 43 5l & 37.42,32.42,18.69,
12.40 g/ (10 min). Bfi & R, & & 0930, B4 LY
MFR RIS . ZERERLET R0, GMA IR
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(43T bR, TR A R sk U™, MFR J2&
i = o AP EUIN T sh M de 45 , MFR {Hid R 2s
SEMAATRH N TPERE , PR R Tl i, 2k
BEAIE RIS I i, 705025 a2 T A vk .
LA OB E , PE-LLD-g-GMA &84 15 {3,
PEEMA RE SR AE
2.4 DSC o#r

AN[A]F i Ry 35 PBT B9 DSC HhZ ANl 8 i
FHI DSC ¥ L35 5.

M &l 8a FiIZ& 5 WA, 540 PBT AL, WS R,
J& , Y549 PBT (%) T, 1 T, 28 AL B2 B 450N, Ui B PE-
LLD-g-GMA FY AT PBT BYEAT Ry K i T 1k g
BN, HEE) PBT By AH, A1 X, B[ % R, &
G I REAR , 16 PA3E )57 PE-LLD-g-GMA BJ/IA
15 PBT 4> FHEIG SIAE 174522 U9, 349 PBT 19 T,
T, AR IRy MRS 3l , 1LV BEA T 38K, 25 s
WIS, FEOV R X, R B AL, IR . A
15 Oy o307 R, I, 389) PBT Y45 S B B/,
AR T ARk bR & L X 5 ) E M Re I 45 A
Fo

MFR / [g + (10 min)™']

1
2
| 3
4

50 100 150 200 250

W/ C
(a)
f 4
g 3
2
N :
50 100 150 200 250
W /
(b)

Ry &t 1—0 135 2—5 13 3—10 fp; 4—15 f
a—THl 2 b—FFiR 2k
&8 ARl R, 3% PBT A9 DSC #hiZk
*5 FTEEER,EH PBT & DSC #i#FE
PBT/ Ry/ T./ AH,/ T,/ ./ AT/ X/

By s C J-gh . C C %

100 0 22604 4597 19441 189.50 491 324
95 5 22553 4262 19295 187.82 5.13 316
90 10 22458 3985  192.60 186.96 5.64 312
85 15 224.00 30.12 19147 18575 572 25.0

VE: T, WHAREE, A H, WARRAAS | T, Jo2 k2 iRE, 7. %
GEERIE A T=T,T, Kt I, X, 5550 .
2.5 SEM & #7

RIF) B bk Ry 69 PBT i 97 40 (19 SEM HE M
wnE 9 Fios.

(b)

() (d)
R; & a—0 1} ; b—5 1 ; c—10 f4y; d—15 1y

K9 RIF& it R, W) PBT 4Rk il Wi mg SEM
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(1) il 2 % He 4l PE-LLD Fil PE-LLD-g-GMA )
FTIR ¥ &, 7] & 3 PE-LLD-g-GMA ] FTIR % [&]
FE 1736 cm™ 4B C—0 i1 45 41 sh Wi, 136 1A
GMA C 24443 PE-LLD L.

(2) ¥4 # 77 PE-LLD-g-GMA fig % £ 2 14 )
PBT, 7E 52586 244 T, 2 7 PE-LLD-g-GMA A4 4%
R[4 TF PBT AU RIRCE

(3) W& R, SN, 34 ) PBT nydk O vpf
548 J3E R DRI S (e SO T 3 K, 7 Ao B2 AT MFR A
W/, M EG 850 Ry 502 15 O, Bk 1 oo i
k% 35.68 kI /m®, I b4l PBT 27} 580.9%, &kt [
I R . NEE G YRR RN TR RE I,
R, MR AR 15 4,

(4) DSC 45 3 WoR , B & 3 150 R, & 34,
MR T, 1R 5 10 #8305, X, B

(5) SEM AT B BiliE Ry & =G, Ry 5
PBT JEARAH T 45 G R 38 o, Wi i = AR AR 2, 7]
WS R il e &, fF PBT AYBI MRS 2IA 3 & .

5 % Xk
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