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Fig.1 Schematic diagram of common extrusion quality problems of TPU: (a) Sheath surface dents; (b) Frosted effect of the

sheath surface changing frequently; (c) Uneven frosted particle size of the sheath surface

3 RESHERBRER

A TAEE IS R G5 i 558 50 0F, #8578 3 Fi
BT ) AR AR A B, SR A R A R
31 HEXREMIE[CM

PERMMEEBAEIPEE TR —
ot S 25 110 Jo0 B R B, 4 2 R T U A 0 BT R AL
2. {E TPUHFEMF HEEF, FERMIME K

EEEEMIR, W 1(a) . WL RKI, X —
LGOI ARE BB R b RR A7 AE, T2 B
[ 5P B R A D TR N R T X — TR R B Y
R, PR ARG 5 HE A,
3.1 MBS ERE MR

9T B8R ATRE YR AN R RE B AT Ak R
] AE S B R AR MR AR, BT BA AT
TR M. 58 2R I R AE [F — ik ik TPU



2025, 68(12)

PRI, 4. 78 r A L B8 SR ImE T SR A MR 3P B il B 20 #r 63

2 PEREMIRERE T

Fig.2 Fault tree analysis of sheath surface dents
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Fig.3 Infrared spectrum analysis of TPU samples: (a) Surface dents; (b) Normal surface
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Tab.1 Comparative analysis of mechanical properties for

TPU cable sheaths
i WK 2/%  BIWTJ/N BUK 95 B/ MPa
MR A LIEH 612 124.0 31.0
B LR T 623 128.8 322
Ff 2 1E T 653 126.4 31.6
i 2 TH 642 127.6 31.9
Ff fi 31E TH 631 130.0 325
B 3 T 629 129.2 323
IEH R FE 4L 626 131.2 32.8
¥ 4 TH 643 133.6 334
FE fit SIE TH 638 125.6 314
B & S I T 633 126.0 315
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Fig.7 Schematic diagram of the sheath surface extruded with different mold spacings: (a) Module spacing of 2-3 mm;

(b) Module spacing of 4-5 mm
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Analysis of Extrusion Challenges in Polyether-Based Polyurethane
Sheaths for Charging Pile Cables

CHEN Shuaiyu', ZHAI Zhiwen', ZHANG Yaming', HAI Xugiang’, ZHANG Qilong’,
WANG Jiaojiao’, YANG Lai*
(1. Guangdong Line Giant Cable Co., Ltd., Guangzhou 510545, China; 2. BYD Co., Ltd., Shenzhen 518000,
China; 3. China Automotive Research New Energy Vehicle Inspection Center (Tianjin) Co., Ltd., Tianjin 300000,
China; 4. Autoflight (Kunshan) Co., Ltd., Kunshan 215300, China )

Abstract: Most charging pile cables adopt polyether-type thermoplastic polyurethane (TPU) sheaths. Focusing on
common surface quality problems of TPU sheaths, influencing factors were analyzed by combining material
characteristics and extrusion mechanism of TPU sheaths, and relevant solutions to typical quality problems were
also proposed and verified in practice. Results showed that TPU was highly sensitive to extrusion temperature,
extrusion pressure and shear rate, TPU extrusion can be significantly reduced after optimization, which could

provide theoretical basis and practical guidance for the application of TPU in charging pile cables.

Key words: charging pile cable; thermoplastic polyurethane; cable sheath
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