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Abstract

Mazda has been promoting a multi-solution strategy responding to each country’s demand, considering CO,
emissions throughout the life cycles of vehicles. This time, we have developed Mazda’s first mass-produced BEV,
MX-30, which is the first step for carbon neutrality. The high-voltage battery installed in the MX-30 satisfies
customers’ requirements by optimizing the materials and layouts, including safety and reliability performance,
long life, low cost, and light weight, while realizing product performances such as mileage, driving dynamics,
regeneration performance, and charging time.

This technical report introduces the development of vibration resistance that is one of the safety and reliability
performances. The high-voltage battery pack is composed of many electronic components, which complicates
the vibration propagation. Therefore, it was necessary to establish a development process for the optimum
components layout while guaranteeing the vibration resistance of each component and to improve the accuracy
of analyses. As a vibration-resistance development process, taking into consideration of the way of vibration
transmission, we have defined the concept of controlling resonance frequencies transmitted to each component,
then determined Weak-Points of the layout against vibrations by using models, and changed the shapes and
fastening methods of the components to release stress. We have also performed vibration evaluation to examine
correlations between predictions made by a model and results gained on actual machine, and identified areas
not reflected in the models. As a result, we have developed a high-voltage battery pack with high vibration

resistance through analyses using the model which was closer to the actual machine.
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Fig. 2 How to Divide Resonance of Each Part
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Table 1 List of Vibration Test Conditions

UN R100 (Vertical direction) | GB38031 (lateral direction)
Frequency (Hz) Accelaration(m/s?) ! Frequency (Hz) PSD(m/s%)*/Hz
7-18 10 5 0576
18-30 10-2 30 0576
30-50 2 | 200 0.003

i RMS 19 m/s2

GB38031 (vertical direction)

GB38031 (Longitudinal direction)

Frequency (Hz) PSD(m/s%)?*/Hz
Frequency (Hz) PSD(m/s%)%/Hz 5 1441
5 0192 15 1441
10 0.480 65 0.096
20 0.480 100 0.096
200 0014 200 0.010
RMS 441 m/s2 RMS 6272 m/s2
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Fig. 6 MX-30 High-Voltage Battery Pack
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(2) Cooling Hose

Fig. 9 Battery Pack Cooling Pipe

3.2 BtNvIDCAEETIL

RITFEERLICHT-D, ETILETOREOBRMEL
Xy afliIMENRBE R DN, BECERABEOTS
ExEZX THEERLANIICHAET S, €2C, TFF
BIARDOEM/N Y P EFE@ICH L, IREFEME/\>
IUVIFEZITV, CAE ETIILEEOZ Y &%
To7

RITREER LD, LT /AL /fitk 3 #EAmICH
LTORIIREE SR, SPUOEERKRI L - FEEK
CrOIREMTERM A FME T A C e TR L—
2 arvaE{Tolc. FRBEMNMEWEMICOWTIXERERS
MET>TETETILZRBLL TV ZET, FHIE
ExmLdt, MESEEOBN-EEEZ /v I %
B LT

Fig. 10ICBMNY VDB ETILETR Y. EME
Ta—Jl, AyrA-ILEZa-I, NAN—, Ty
02aVhRv IR, Y—ER TSI BREEFBMITET
I ETEREOERZEIRIETHD, SFBRDIREIN
REZRR - BIRATET TV S,

FRATFEEE CIRBIREEN DEED/NE WEMRER (&)L)
FEEDAHZETIVEL, —ATIGHIERT 3 EthiE
EEALFFFMEETET VLS B R T, BIFEEELD
ZDODOMBREFROBEER LIF3TX%21ToTW5,

CAE model

Fig. 10 MX-30 High-Voltage Battery Pack CAE Model
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