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Study review on structure lithium-ion batteries of carbon fiber reinforced composites

ZHANG Juntao' , WANG Yazhen', LI Hui?*, MA Xingi', ZONG Wenbo', JI Tianqi' , WU Haihong™
(1. Carbon fiber Composites International Joint Research Lab in Henan, Henan University of Technology, Zhengzhou
450001, China; 2. School of Mechanical Engineering and Automation, Northeastern University, Shenyang 110819, China)

Abstract: Carbon fiber structure lithium-ion batteries (CFSLB) are combination of structural parts and energy stor-
age system. CFSLB have excellent energy storage properties while maintaining the mechanical properties of carbon
fiber reinforced polymer. Structural batteries can improve the energy efficiency and structural efficiency of the
power battery pack while reducing weight and simplifying structure. Structure batteries, as a new energy storage
device, have attracted great attention of home and aboard scholars in the requirement of low-carbon emission. This
article reviews the research status and fundamental problems included working principle, preparing process and
storing energy properties of embedded structure batteries and multifunctional composite structure batteries. The
concept and design prototype on All-carbon solidity structure batteries are suggested. The representative applica-
tions of structure batteries are introduced. The future applications in aerospace, transportation and other industri-
al fields are discussed.

Keywords: carbon fiber reinforced polymer; structural batteries; embedded integration; multifunctional com-

posites; research progress
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Multifunctional designs

Conventional designs

PLI wasp (Flown)

PLI wasp (Notional)

Kokam wasp (Notional)

3-layer PLI cell

6-layer PLI cell

Kokam cell

107 min endurance electrical

*Cruise power: 6.5 W
*SB Sp. energy: 136 W-h/kg
*SB Sp. power: 68 W-h/kg
Weights
*SB: 98 g
*Structure: 20 g
*Motor: 25 g
*Avionics: 28 g
*Total mass: 171 g

126 min endurance electrical

*Cruise power: 6.5 W
*SB Sp. energy: 161 W-h/kg
*SB Sp. power: 67 W-h/kg
Weights
*SB: 97 g
*Structure: 20 g
*Motor: 25 g
*Avionics: 28 g
*Total mass: 170 g

PLI—Plastic-lithium-ion

115 min endurance electrical

*Cruise power: 6.5 W

*SB Sp. energy: 185 W-h/kg

*SB Sp. power: 86 W-h/kg
Weights

*SB: 44 g
*Structure: 10 g
*Motor: 25 g
*Avionics: 28 g
*Total mass: 170 g

2 iR ASE A (BISB) A1 JE ML e 48 2 AR

Fig.2 Embedded integrated structural batteries (EISB) provides a gain effect for the endurance of the drone*’!
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Fig.6 SB bending test for integrated polymer lithium-ion batteries'*’!
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Fig. 8 Lithification curves of IMS65 carbon fiber at different rates™”
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Fig. 12 STORAGE project developed an electric

luggage cover for Volvo models™
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Tesla model S BMW i3
Component Mass/kg Component Mass/kg
Battery 540 Battery 230
Al space frame 365 Life module 140
Drivetrain 465 Drivetrain 480
Electrical 100 Electrical 80
Interior 300 Interior 188
Exterior 90 Exterior 57
Miscellaneous 180 Miscellaneous 140
Total 2 040 Total 1300

NEDC—New european drive cycle
P13 Tesla Model S il BMW i3 57 g I 14 4 T it 43+
(DMHLAT TR R SB B ARAYHRSM)™
Fig. 13 Tesla Model S and BMW i3 new energy vehicle weight

decomposition (Components highlighted with bold text corresponds to

parts that potentially can be replaced with SB)™"
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