5540 %5 6 B LS N PN S S Vol .40 No.6
2023 4 12 H Journal of East China Jiaotong University Dec . , 2023

X% 42 :1005-0523(2023)06-0096-07
BIRFERERMHIEEEZITRAEES

EOR BRI A A, B

(1. BRZGE RN G W TR B V0 B 3300135 2. #RR 228 KA 4kia TR 53 2R M E A2 = VT /S 330013)

WE . AxeshAF kAR T —AREREOPEREE A EA S S F e, A TRIEZER
B ot BT AR ANSYS MM T ZEEEMA RAMMR I A THHEFRPREEIFE, ERAN . ZEXEALED
FTATHRRE AT EHAL, LR KB A5 5 % 207.63 MPa F= 264.18 MPa, i#% 2 ATk M4+ ed 3% E ik i+ TR, Z K E
AT OMBEAAEAREN R TUHAENZOLBRE AFEITRIBRRALEZEETR A L%K,

KW PEEE B AN B T®

FE 42K E . TH122,;U473 IR EE A

AXSIARK . Z T, AER A, F. BahAE R d e Pk K F R A5 A A[)] 4 A L K 5 4R,2023,40(6) : 96—
102.

DOI:10.16749/j.cnki jecjtu.2023.06.004

Design and Simulation Analysis of Quick —Change Battery Locking
Device for Electric Vehicles
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Abstract: Aiming at the battery pack of chassis power exchange for electric vehicles, a locking device for rapid
power change is designed to realize the rapid locking and unlocking of the battery. In order to verify the struc-
tural safety of the device, the static and modal characteristics of the device under two typical limit conditions
were analyzed by finite element ANSYS software. The results show that the maximum stress of the device under
the two working conditions is located at the lock body, and its maximum stress values are 207.63 MPa and
264.18 MPa, respectively, which meet the strength design requirements of the selected materials, and the natural
frequencies of the first six modes of the device are greater than the excitation frequencies of the electric vehicle,

so the car will not resonate with the device during driving.
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(b) Unlock the state diagram

1. Locking body 2. Lower lock body
3.Drive rods 4. Lock the steel ball
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Fig.1 Lock and unlock status for quick change battery
lock device
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(a) Locking state diagram
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Fig.2 Arrangement of locking device
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Fig.3 Finite element mesh model of locking device
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Fig.4 Finite element analysis model
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Tab.1 Material parameters

. Density/  Elastic Poisson’s Yield
Material (efem) dulus/MP i strength/
g/em’) modulus/MPa  ratio MPa
4140 7.83 200 000 0.29 610
alloy steel
7075
aluminum 2.81 71 000 0.33 455
alloy
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Fig.5 Schematic diagram of boundary conditions under
bumpy and sharp turn conditions

207.63 Max
184.56
161.5
138.43
115.36
92.288
69.219
46.15

23.081
0.012 161 Min

0.00 450.00 900.00(mm)

225.00 675.00

VA

0.00  500.00 1 000.00(mm) "
250.00 750.00

E6 HHEAMNEFIRTHEREZGREER
Fig.6 Schematic diagram of boundary conditions under
bumpy and sharp braking conditions
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Fig.7 Stress cloud under bumpy and sharp turn conditions
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Fig.8 Deformation cloud map under bumpy and sharp turn conditions
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Fig.9 Stress cloud under bumpy and hard braking conditions
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Fig.10 Deformation cloud map under bumpy and sharp braking conditions
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Tab.2 Natural frequencies of the first 6 order

Order Natural frequency/Hz || Order Natural frequency/Hz

1 1905.9 4 5033.0
2 1 906.4 5 50359
3 42165 6 5522.1
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Fig.11 Modal mode diagram of the first order
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Fig.13 Modal mode diagram of the third order

J: Modal

55.063 Max
48.945
42827
36.709
30.591
24472
18.354
12.236
6.1181

0 Min Y

Z )
0.00 50.00  100.00(mm) X

25.00 75.00
B 15 %5 MWESIREE

Fig.15 Modal mode diagram of the fifth order
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Fig.12 Modal mode diagram of the second order
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Fig.14 Modal mode diagram of the fourth order

76.649 Max
68.132

59.616
51.099
42.593
34.066
2555
17.033
OV Y
zZ
0.00 50.00  100.00(mm)

25.00 75.00
Bl 16 £ 6 MESREE

Fig.16 Modal mode diagram of the sixth order
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