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Silicon Nitride Ceramic Products Supporting Development of Electrified Vehicles
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As part of the efforts being made toward achieving carbon neutrality in non-electric power sectors, the replacement of internal combustion
engine (ICE) vehicles with electrified vehicles (xEVs), including electric vehicles (EVs), hybrid electric vehicles (HEVs), and fuel cell vehicles (FCVs), has
recently been accelerating. There is consequently demand in the XEV market for the traction motor and inverter-equipped power control unit (PCU),
which are commonly paired in such vehicles, to have higher output and reliability and to be more compact and lightweight.

Toshiba Materials Co., Ltd. is developing silicon nitride (SisN4) ceramic products in response to these needs of the xEV market. In order to meet the
increasing demand for the application of SisN, ceramic products, we are making efforts to develop SisN4 bearing balls for traction motors offering
high strength and high reliability, as well as SisN4 insulated substrates capable of efficiently dissipating the heat of power semiconductors that are
being widely adopted in PCUs. In parallel with this development work, we are also taking into consideration reduction of the environmental burden

in the manufacturing processes for these products.
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SisN,4 bearing balls and substrates with high thermal conductivity
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Application of SisN, products to EVs
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Results of simulations of thermal resistance

3. RETRORBERIERICFA YA

SINA — )UK OSINEAR L, R4icnd ko, R
SORTE, WBilE, Bk L2 cEbEsN5, BilE,
BEAS OBV TR, MELG s by FRE R 2
bTED, | TERTHE~TREOR OB 22§
27:0% L OEEMELT D, BB TRORHRHE,
FOR AR K 24 MR 1720 TRl WHEEAI
T R BB ARERZIRD K&V, UL, Ths B
TRRIEE - FELAME R EATRED /I DICkoT
PRSI RE SN TEY, SIFICEE ORGP H 570
ITRFRERIFEARIIA D Tl v, 20N, BE RER
fitry—toasRL—arickh, wA9— U0y
H— 7 BRI O 7 B O Bl LA (=29 —
H—TH) ZBIFLTw»3Y, ZZTid, SINK— Lo
fE TRIC 2~ 28 — A — T AT OW TR B,

73y 7 AR OB EREIE T, FERHCERLA
Yz TR ontvy —2flaLlib0z2lT5, €5
Sy 7 AR E R R - UL S B BERS TR OIS,
BRI E SN 2GR 20 RN EN DD, T

43




‘ TR AT

BINFE T

BNETRE Lo

) | TLxEr |
mp | #=e A

N

[k

»‘ HIP ‘»‘ R—IL ‘
»‘ =3 ‘»‘

»

BEfE

iy ‘

HIP : #hfs a8 K ERTE

4. SN, mORIETTE

SiN R —)VR O SINEM B X, TR0, Bilh, Bk TRk ftcibiisnsg,

Manufacturing processes of SisN4 products developed by Toshiba Materials Co., Ltd.
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Temperature-profile optimization of Si;N, bearing ball dewaxing process
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Results of simulations of changes in binder emissions over time in SisN,
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