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Development and application of glass fiber reinforced PBT/PC composites for charging port doors of new energy vehicles
LI Lingzhou'?,RAN Baoqing"*, WANG Ting'?,ZHU Yongjun'?, DI Chunfeng'*,ZHENG Xiongfeng"’
(1. Hubei Heju Polymer Materials Co., Ltd., Jiangling 434100, China; 2. Wuhan Heju Industrial Materials Co.,Ltd., Wuhan 430000, China)

Abstract : The charging port door size of new energy vehicles is 2—3 times larger than the fuel tank port door size of tradition-
al fuel vehicles, requiring higher dimensional stability of materials. According to the defect that polyamide 6 (PA6) has strong water
absorption and large shrinkage rate, which is easy to affect the normal closure of the charging port door, based on the characteristics
of good processability ,low water absorption and low shrinkage of poly (butylene terephthalate) (PBT)/polycarbonate (PC), the glass
fiber (GF) reinforced PBT/PC composites were prepared, the effects of the viscosity of PBT and PC resin, resin content, fiber
content, and different fiber types on the physical and mechanical properties of the GF reinforced PBT/PC composites were explored.
The results show that, with the improvement of the viscosity of PBT and PC resin, the increase of PC content in PBT/PC alloy, and
the increase of GF content, the overall mechanical properties of he GF reinforced PBT/PC composites increase, and the melt flow
rate (MFR) gradually decreases. Flat GF significantly improvs the mechanical properties and MFR of 50 wt% GF reinforced PBT/
PC composite compared to ordinary round GF, and the composite has a lower water absorption and shrinkage, which indicates it has
good dimensional stability. Further analysis and comparison were conducted on the properties of flat GF reinforced PBT/PC
composite and flat GF reinforced PA6 composite from the perspectives of mechanical properties, thermal performances, microstruc-
ture, shrinkage and water absorption. The results show that, when the GF mass fraction is 50%, the water absorption and shrinkage
of flat GF reinforced PBT/PC composite are much lower than those of flat GF reinforced PA6 composite, and the two composites
are relatively similar in heat resistance and processing flowability. Flat GF reinforced PBT/PC composite can replace flat GF rein-
forced PA6 composite in the application of charging port door products.

Keywords : charging port door ; water absorption ; dimensional stability ; glass fiber reinforced composite ; flat glass fiber
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Tab.1 Mass fraction of components in GF reinforced PBT/PC

composites with different resin viscosities

%

Samples PBT1 PBT2 PCl PC2 GF2  Additives
1" 28 0 20 0 50 2
2* 28 0 0 20 50 2
3" 0 28 20 0 50 2
4 0 28 0 20 50 2

Notes: Additives including antioxidant, compatibilizer MBS, lubri-
cant PETS and carbon black, their mass fractions are 0.5%,0.6%,0.5%,
0.4% respectively, the same as in the following table.

®2 TEWAERER GFIIE PBT/PC 8§ 5H B HIR S 2 1E4E
Tab.2 Physical and mechanical properties of GF reinforced PBT/

PC composites with different resin viscosities

Samples TS/MPa FS/MPa FM/MPa (kIJ\I.I:l/,Z) e (11\/(I)Fr§i/n)"]
I 159.2 214.5 14 742 15.4 4.8
2 158.4 216.3 14 132 15.0 3.9
3" 163.3 215.8 14 887 15.4 3.4
4 167.1 226.4 15162 15.7 1.5

Notes: TS is tensile strength, FS is flexural strength, FM is flexural
modulus, NIS is notched impact strength, the same as in the following

table.
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Tab.3 Mass fraction of components in GF reinforced PBT/PC

composites with different resin contents
%

Samples PBT1 PC1 GF2 Additives
5* 48 0 50 2
1" 28 20 50 2
6" 24 24 50 2
7* 20 28 50 2
8" 0 48 50 2

F4 TEWIESEN GF L3R PBT/PC 8 &M EIHMIE N4
Tab. 4 Physical and mechanical properties of GF reinforced PBT/

PC composites with different resin contents

NIS/ MFR/
1 TS/MPa FS/MPa FM/MP
Samples TS/MPa FS/MPa /MPa (m?)  [e(10 min) "]
5" 143.6 197.9 14 088 13.2 6.2
1" 159.2 214.5 14 742 154 4.8
6" 162.4 215.2 14 830 15.6 4.0
7 164.1 219.3 14 957 159 3.2
8" 160.6 195.4 15365 16.5 1.1
2.3 GF 4 %2 GF ¥ 3% PBT/PC A &4 4+t a4y
A

ZE4 2 2 SIS, Y PBT 5 09 PBT/PC 54
LR NG EE KA PBT S PC = L

TE 147 47), 6] GF2, it — L 5l GF 35 5% GF 1
5 PBT/PC 5 PR RERI R . AR 4 5 BOTCJ7
il T AW GF 7 it 1) GF 345 PBT/PC & A5 M Kt
6 MM AR RERE . R 6l kKB, B
GF S iEHH4 I, GF #4358 PBT/PC & S MBI 121k
REXIIZ W T , MR 2T A . o GF U8 RO
I T GF Hi58 PBT/PC S 3 MBI IR B S E , A 5
FEIRINT., 8 R TR4F , 52 ™ WO B o 45
B o EVERE AR AU S, L GF BT 2 Bk
50% i 175 %
#5 AFEGFEZENGFIEEPBT/PC EAMBHNEANRENH
Tab.5 Mass fraction of components in GF reinforced PBT/PC

composites with different GF contents
%

Samples PBT1 PC1 GF2 Additives
9 39 29 30 2
10 34 24 40 2
1 28 20 50 2
1* 22 16 60 2

%6 7[FEGF&EH GFILE PBT/PC EAMEIRIMIE 124k
Tab. 6 Physical and mechanical properties of GF reinforced PBT/

PC composites with different GF contents

NIS/ MFR/

Samples TS/MPa ES/MPa FM/MP,
amples a a Wm® [g-(10min) ]

9* 135.5 190.7 9582 10.4 9.2
10* 144.9 198.2 12 874 11.6 6.9
1* 159.2 214.5 14 742 154 4.8
11* 177.3 220.3 15931 16.2 2.5
2.4 RF A GF ¥ 3% PBT/PC 4 5445 PA6 A
A ATHH LR AT I

241 HE A FHEL
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PCE A MBI 1.3~1.4 % , P A 11 o 52 B2 A
MFR ML, HDT 4B KT 150 °C, B B AFAY i $hk
50% Ji £F 14 3% PBT/PC & & 4 BHH L i 2 43 50k
50% 14 B 2T (LA T T8 Bk 50% [8] £7) 34 5% PBT/PC & &
ARE, PR Sl s A B O b R R T
1.5~1.74% , MFR 425532 1.9 , X Ut W i £F (95 | ALK
4 = T PBT/PC [ Jy MR BE AN T sl itk |, i 41



44 TAREHRLN ]

2025 4E, %5 53 4,45 3 1

P8 it Y- 445 Ky e 21 A A I PR IR B v, AT i 25
T GF 14 2 5 M) sk, A5 A e e 1

HAEMEH I AIERE, R E A RER R T 2SR
CESE I T A

R7 ARZEE GFIEEPBT/PC EGME SRR PACEAMBHZES RESH
Tab.7 Mass fraction of components in different types of GF reinforced PBT/PC composites and flat GF reinforced PA6 composites

%

Samples PA6 PBTI1 PCl GF1 GF2 GF3 Antioxidant Compatibilizer Lubricant Carbon black
12 48.6 0 0 50 0 0 0.5 0 0.5 0.4
I 0 28 20 0 50 0 0.5 0.6 0.5 0.4
13 0 28 20 0 0 50 0.5 0.6 0.5 0.4
£8 REIXE GFHI3E PBT/PC H &HELS 414898 PAG E AW 100C 9900 -
B S R 100 ——— N
o 0 Initial decomposition temperature
Tab.8 Physical and mechanical properties of different types of GF = g0l 3007¢ 99'”’377.7 /:- 389.5°C
reinforced PBT/PC composites and flat GF reinforced PA6 composites 2 ~
— = 12¢ 13 -1 54.7%
oo TS FS/ FM/ NIS/ MFR/  HDT/ EO0rE 2 2 J
P MPa  MPa  MPa (ki'm?) [gr(10min)'] °C 7z g ( N
- = 40| & 500.2 °C 51.2%
12 2153 300.1 16250 14.7 5.0 208 g E_os 405.3 °C
1" 1592 2145 14742 154 4.8 162 = 2ol 2 M asssec
13* 1426 1745 11619 9.6 2.7 160 E*l-o(ﬁmmo
Temperature/°C
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58 PAG6 52 G bR} R s Rl IR B2 (T, ) B R AT, 465 A il
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— B, BT R e VAR 5 G e
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(b) DSC curves
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Fig. 1 TG and DSC curves of 50%GF reinforced PBT/PC composites

and PA6 composites
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FEAAR S (%] 2b) , 101 et £F W) S5 B B ) 285 5 22 1] AR
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G FEURBE G R B S A A o L ST )2 A R
G2, B 4 W7 T S BORDRS A% 38 7 9 1, 1 — 2 10
PBT/PC & 4 HIAHZA T R4

(a) 50% circular fiber reinforced
PBT/PC (x100)

(b) 50% circular fiber reinforced
PBT/PC (%500)

(c) 50% flat fiber reinforced
PBT/PC (x100)

(d) 50% flat ﬁBer reinforced
PBT/PC (x500)

w s L
(e) 50% flat fiber reinforced (f) 50% flat fiber reinforced
PAG6 (x100) PAG6 (x500)

2 50%GFi3 PBT/PC G FPES PA6 S A AP BHI IR SEM T
Fig. 2 SEM photos of cross-section of 50%GF reinforced PBT/PC

composites and PA6 composites
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Fig. 3 Processability of 50%GF reinforced PBT/PC composites and

PA6 composites (injection molding)
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