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Abstract: To address issues of limited layout space of protective structures of conventional CTB battery
pack and high requirements for energy-absorbing properties of protective material, a novel CTB battery
pack based on concave triangular cellular structure has been proposed. Firstly, finite element models of
vehicle body skeleton and conventional CTB battery pack were established through integration design of
battery pack cover and vehicle chassis. Based on this, static mechanical simulations and dynamic collision
simulations of conventional CTB battery pack were carried out to obtain its mechanical characteristics
under typical vehicle operating conditions. Then, a theoretical mechanical model of concave triangular
cellular structure was developed. Minimum relative density and maximum relative elastic modulus of
concave triangular cellular structure were chosen as optimization objective, and structural parameters were
utilized as optimization variables. Subsequently, genetic algorithm was employed to perform multi-
objective optimization design to obtain optimal structural parameters. Finally, concave triangular cellular
structure was utilized to replace traditional honeycomb structure to construct a novel concave triangular
cellular structure CTB battery pack, and numerical simulations were carried out under the same condi-
tions. The results indicate that more load from vehicle body skeleton can be shared by novel concave trian-
gular cellular structure CTB battery pack under torsion condition in comparison with conventional CTB
battery pack. Moreover, the maximum stress and displacement of both novel concave triangular cellular
structure CTB battery pack and conventional CTB battery pack are 13.98 MPa and 1.175 mm under
bending condition, respectively. Besides, maximum intrusion displacement of triangular cellular structure
CTB battery decreases by 3.2% in comparison with that of conventional CTB battery pack under collision
condition, demonstrating the superior mechanical protection characteristic of novel concave triangular
cellular structure CTB battery pack.
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WAL TR 75 000 TR A B0 RO BB, BRI T AL SE CTB it A 7E 25 S8 S A T80T 1y Jy 2 i

2) LT M =8 A BRI A, I LUHEAR G SRR i f R L A X 8 B R /N O AR H bR, DA
R R AR R MOBE [E] e A L S HRE ) Ay L M RE LU R BO AR AR R XIS f 0T e T Itk it
T8 A B0 AT AR AR A . DCAR R A PN 1M1 = A S 4 A Y s PR B Oy 35. 673 GPa, % E 0 1. 037 g/cm’,

3) TEHLF TOUT , BN M = M IE A CTB b A8 T 15 58 CTB L b A2 i /R 32 1 d K0 g 4%
K 0.06 MPa, T2 ARLEE WA B T K 3X 7 BT 20 N U1 = A 0 S 4 4 CTB f vl 0 H 25 0 5 9 7R 3808
P, BB 4 BB A M L, T A TACT R ORI S A% e ax A R B0 13,98 MPa il
1175 mm, RWFAED I T T CTB f it Je i 23 4 B 28 & CTB Wi 40 1y 2 PR RE S i 850/ . e oh
A0 A T A AR AR . B LN T = R A A CTB il y J5 1) e RAR AL BEAR 1 3. 200, RIIH A
e ML S 1 B 4 B 4 RE T
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