TECHNICAL
REVI EW Vol.62 2020

SHEMICE T SHSDGsDELY >
~ T RRNDIE L~

®X
&
o

X
X
X
X

X
X %

TOYODA GOSEI

ISSN 0287-3427



SHG/RER Vol. 62 2020

£

I

B O

B =X

'

=
o

=
ol

N
(o)}

W
-

©

[FfiT A ARRIC DL B E=
[EHSRICHITFSD SDGs DB fHH~FHifERFANDHE L ~]

G REE  sDGs dIpROERE 2R - PEOHE IAEmE

wAR BF

A KAs

SEAMORHT - BRE SDGs & SmEAL, =5 =6

e o it &E

M= =

==y 5} 1F

. e Mo st

HE D 7—YA4 RI7Z/Nw T DR WG T+

p N/ NIT=L )

T IV DERZE D W ANDXF it +F B&

T+ e - RERTEE Y T 4 HEOEIRICETT N HE

=R BAsh

HYov 37089 —RTT ~OREHE B =S

FEFOF1T—IARASA RUYT mmrsisp B2 f—

IS XA MY—DHZEY4 i Z2F]

ST

B

EE O1EW

EHHE Na 75 v 0 LA ERWE %2 EE%

INO—FINA XA 6 A >F GaN EfROEEIH E% 2=

‘BN

LUl SRER

K HZ

W EF AT TR LD LI VN RILDORBIER B BN

iRt ZEBiE U Y i Hf @A

N
=

w N




5 £ EisiiEn

@B

IR

EmEN

HEHan

o

(6)]
fuky

(6}
w

(63}
a1

(o2}
w

a

~
(=

EH 8
Fo =t

FE =

(Y- ALURHE] OEBICEG G5 o
20 ORISR ML AEB
R HE

SR IE— B

Z2EBRAZ 4H FTX

TR~ = TR DESYERIC 13 =) 45 IE s
FLESANR NERREOS TR ORI 0 S
28 &9

Nl N — M X8
BB v I i
=55 Ul EPDM 70U~ — 2 [ R Bt B
- 8

AT i

=S FOE TR M e
K A

B BEET TN (@ 140) M
AR5 OES T AL T B0 e
| e e i BT
SRR DR L Tl e
|mh R

P R DN IR ﬁg %ﬁ
NEOY S TLIRS v I
BRL—FUH—EFI IR N YT ;E ﬁg

]
w

KFEFHEIT

~
(6]

(o)) (o)) (o)) a1 S
~ = J




TOYODA GOSEI TECHNICAL REVIEW  Vol. 62 2020

Preface

CONTENTS

Connecting Technology to the Future

Yoshiyuki Fujita

1

Feature Efforts for the SDGs at Toyoda Gosei—Connecting Technology to the Future

Contribution

Background of Adoption of SDGs and

Related Trends for Business

Mayumi Matsumoto

N

Round
Table
Discussion

How Should Toyoda Gosei Technology and
Products Approach and Contribute to the
Sustainable Development Goals?

Tomoko Suzuki
Hiroki Sakamoto
Kosuke Kusaba

Yoshiki Nakamura
Mayumi Matsumoto

Koji Yamada

Tadashi Nakamura

Technical
Paper

Development of Far-Side Airbag for Front Seat

Takeki Hayashi
Yuji Matsuzaki

=
o

Keeping Pace with the Changing
Automobile-Achieving a Safe and

Comfortable Mobility Society

Naoki Omatsu

Takeshi Kaneko
Shigeyuki Suzuki
Akihiro Misawa

=
()]

Development of Turbo Ducts with

Suction Blow Molding

Tatsuya Tanaka

Mechanical Properties of
Slide-Ring Materials for
Dielectric Elastomer Actuators

The University of Tokyo
Graduate School

Koichi Mayumi
Takanori Nakai

N
o]

Development of 6-inch GaN Substrates
for Power Device Applications Using
the 3" Generation Na-Flux Method

Miki Moriyama
Taku Fujimori
Shinya Asami
Yasuo Iwata
Takayuki Sato
Kana Nagashima

Shigeru Fukumoto

Shiro Yamasaki
Seiji Nagai

W
-

Utilizing Machine Learning to Reduce Failures

in Urethane Steering Wheels

Yosuke Tojo

©

Our Actions to Achieve a Zero-carbon Society

Michito Tanaka

i

[




New
Technology

Feature

New
Products

General

Technical
Article Paper

New

Technology

New

Products
Patents

Tomokazu Sakai

Takuya Senga
Development of Microwave $akah|.roAtI3to
Power Transfer Technology EPpel AbE 48
) Taro Yokoyama
for a Seamless Society Yoshiki Nakamura
Shinichiro Fuki
Nagoya University  Yasuhisa Ushida
W R ion Eff
aste eductlgn Qrts on Atsushi Kawahara 51
Inazawa Chroming Line
Energy Savings and Waste Reduction in Yasuhiro Muraoka -
Aluminum Die-Casting Furnace Yusuke Hisada
Ultraviolet C Water Purification Unit Kinji Hayashi 55
Aya Kawaoka
Branch Structure Analysis of EPDM Polymer Akira Kikuchi 57

Using Machine Learning

Hiroshi Akagami

Eiki Kawano
Low-Cost Technology for Interior Lamps Norifumi Hattori

Norihito Kino
Small Driver Airbag (® 140) Izuru Okada

Speed up Prediction Technology of
Sound Insulation Performance for Glass Runs

Tomoyuki Sawatari
Yoshio Hashimoto

Improved Accuracy of Mold Strength Analysis

Kenji Waki
Akiko Tsuchiyama

Inspection Technology for the Inner Surface
of Bellow-Shaped

Yuta Hamanaka
Kodai Yamada

One-knob Register of the Round Shape

Takeru Miyanowaki

Weatherstrips for Luxury Convertible

Kiyotaka Tamaoki

Kosuke Mori &

Patents




-

[

o J
v
vy

e RRAS AAHR,
EREEEY 4-F)
BH =

Yoshiyuki Fujita

[FeffiaRxEICDEL<]
Connecting Technology to the Future

FOHEER LI H T O LN ALE S 2 O &7 HEN. BEA1 36 F20 5 18 SFEMH X2 85 FILARD
e xBarZomILELAE L2ALIERTICRZZBHITIIRA LW ENREI > TV TY. Ik
NEFRO—>, WHIEAZFTYT. Ak v UF— b S HEH S N2 HRGEE Y A 234 { O His
FERABMCHNE Lz, RRO/NERIZE S L OREINEO -0, $AZ IHLOGEE I
FRAEFZBITTIEICR) F L2 BERELY REL LI D IZE] &R S NHRA et aiE %,
F 3G TREEL 2 ERR T L2,

LM PHBE, HFRIIREEDVI L E—F ) ¥ 3y, ITHEH, 4HLF-—
B L DB R ORI ) L2 LA LS ZoRMEE L THIFRP TR OEENEZ
WelF, B ziEAENE, MEREEEMENHICRZ 2B TAEEZE P LTI T, IWRAMIZIE [HOE]
ML DS TVRVDTY.

a5 —<IZHUY) FIF72 SDGs (Sustainable Development Goals) 1ZEIESHA DY, EE L& & D by
I L, WEGREICH T2 17T =), 169 D¥ —7 v b % 2030 E DR % 5> TR L 72
LDOT, TNEIEELDLL LD EEREETNEEZ LEMIEE L TRWIZHFEIFTCET.
CSV - ESGREEIEN L TELEHEKICE 5T, —ELZOHEB) % IH#E L ASEME L 20, Bkt
BREIZORITFTE2F v v ATY. —F, FWHAEORITREFEMEEEENIFEFICEL L) T L.
U FAOEELR T 2 WEBS - EESNHEICI) M Z L IEb HEAHATI Y, MATHEE9
[FEELFMEFOREE DA ) | ~NOW) A & BHALIRII R T, FES A ER R O Frid i -
HEY A AR E TN EFEBRT 2FFEMICF vy L DL, 88O T—)V [SDGs 257 Witk F ] 12
— R TLIEDITHLIEML L) TEH Y TEAD.

ENVLRHEREMYREL, LV OL TESELMEOFERIE, b LbHlTEICE > TEFEIC
ERERODDHIY AL FE 72 LT N& T,

B, SROREICHZY, BAIIR R OMAEHERR L) SDGs DO F & RFBEIZDOWT
HMRORIHD S THFRN 72 E T Lz Bl T AR BEL 2L EAVZZnTnETOT,
GO EARORP) MATEP T E 2 WFRFL £ 7.




SDGs DFIRNDEREETR - EEXOEM
MABERE"
Background of Adoption of SDGs and Related Trends for Business

Mayumi Matsumoto’

1. SDGs #IROEF=

SDGs (Sustainable Development Goals = 5
WHEZRBASE HAZ) 232015 4F 9 HICERIREN T, 5
D, SDGs ~NDOEHMKZ BT 5 BENL T
ETWwW5h. SDGs i, I L =7 2 B%HE"!
(MDGs : ##ft 0] 5E 7 B 56 (2 BI 9 % 2015 4F H %)
)+ 2052 TIRIBENECE [Fe 02
LRI DN E T FR e SIS S
2030 DM HIECTH 5. MDGs 133 EEIIZHB
I AEOBR LI, HE, RESFOHSH%E
2B % HIEAE {, RIRE RO RG] HE 72 A
REMEEE), KREJHE, AMERSIZET 5 70—
PNV R REDI T ICEE SN T W e h o /2,

MDGs DRF L FEE B F 2, 1) 4+ 20 Tig,
FRlen e e PSS 20 9 5 72 O I BREE, #RI%,
MEDO=MEHOMAE % £t L L CHART L EE
EBASICHA . ZOZMERE OEADS,
SDGs 125 &SN TV 5,

SDGs AL EF TIXFKEIZ [ TRANSFORMING
OUR WORLD : THE 2030 AGENDA FOR
SUSTAINABLE DEVELOPMENT (3 ~ o it
RAEHES D KRR RSO 7290 2030 7
Vv rECTHDL, VT UARAT = A—
vay (E¥) 9 0, BUf, %, HIRE,
TRMEELEHOLWILATF—I KLY —ThHbH
A, HTHREORTHED KD SN T
%. SDGs FIRLEDOINT 75 76712 R+t
75 —\IxF L, FEBTREZRBASSIC BT A ARE R
DIzOORGME A ) N—2 a3 v (FH) 23EHE
TEHEIERROL] DD, R R

%1 MDGs %, 2000 FOEEI L =74 -3 v P THIR
SN TEEI V=7 28F] 2&ICTLooNn, M
DK & Gk OB & 8 oD HEE BT b7z,

%2 201246 H7 99N - VA TY v A4 upifEo [EH
PRl RE e s k). 188 HE & EU SN L, Bk
Prbs & BB &S 2 B2 2015 4F % TIIHE
THEORRLEE £ LD,

3 PUILME [SDGs #2E ORI RD 55 CSG & i3
(BE—iE) ]

T AAR %

LoD, DEEERIESCE W E %[RRI RRR LT
WS ZEEFEFICEELCEVHEHETH 720D, i
KORN FTIEETHEBETE 2\, 20304 F
TICHREEHE L T L0121, ¥EokER
WeAED IS EE L DTH 5.

2. BAOSDGs 77> arrTor

HARTIE, 2016 4E 5 B IC LRI EH % A E
T AIE L 35 [SDGs HEMEARES | AT3% &
X, 2016 4E 12 A [SDGs st | #5EE L7z
2017 4F 12 Bi2ix 2 o FEhtifgét o F, [SDGs 7 7
2ar 72018 ME. Ty ary T U,
D SDGs & #HE) L 72 E Rz To [Society 5.0
(IoT % Al & & O HH B % /oK RIGEH L 72K
KAt %) | O, @SDGs xEEI &L L7z
58I, @ SDGs DIBWFTH 5 kA - ik
DIUINT =AY M EFBELTWE TV 3
YTT VIBEREHFSNTBY, EhfRto T
7% 8By ([SMEZEA R - EERAEE & ], THE
TS ORI - #IsE AL - B 4 2 RX—2 3
Y FFRE e, s oER] kE) 2%E
i L >, SDGs OHEAME % U TAZE - #b757 - #t
SEEEL, BEREZEHL CWIEZLE

3. BEFRVIETHEED "HERS

2017 4 11 H 8 H, H AR FIEE G 55,
Society 5.0 DFEH % # 72 SDGs DEREZ 4L L
THRFETHEBELZLEL I EI2LD, EERIC
BWTSDGs ~NOH.LOARICHTE 72, KEME
¥I2, BHOALRLT, ZV—T8%E V754
Fr— 1 L COITEA AR L, ESG (BR5-
- HNF U R) B LREOHEEIZLD
HENEE~NOWM Y HAZHEDL I EERL T
W5,

ESGoary+t7 M 20066064 Ha7 4 — -
7 VI EERERESERER I L, METE
WA TIFRZ ON L VIERMBERICER L7



SDGs DFROERERTR - BREDEG

EGS & #42ME L b EiF7z [EHEHREIEH]
(PRD JTHI B H & N7z, PRIIE, BRI LT,
N - M E 4T ) E TR M2 EZE L
RERB L2 L EROTVE, L, &
RlfEiR A 22, MR B ERIIER, 3
MFIZH 70 THEOTBROBET VLT RICLH
5. 3T 3000 O R OFEBP & KA PRI IC
FEHLTBY, ESGHE IZMFoETE ERE
WL, K550 2% 5D, A4 YA M) —
LZEL T A, HARZHCKICENLE & o 7278,
2015 4F- 9 H SR RO E % TH 5 GPIF (4F
SRR A HLE MO ATBOE ) S PRIICE %4 L
ESG # EM T LB HL NI LzZ T, —
LACTNDINHE L TV 5,

ESG & #IFUNA Y 9 &, SDGs DI H A
A EORERS LA D 70— NIV IIHEE
IZHZTWwWh, IFECHEE, ARELIIYD
ENTETHMERT 7 1 7 RBREHE % L0
B % 17> C&72%% SDGs i, HitoV—v 2 -
ML, KRELHESIETSDGs DI — )V %
WMz EKRA o bEeib, $72 [SDGs D
REAL] 1I2BWTIE, Ny 2 Fy AT 4 v THyE
WZHATFE) T4 (FRferaetdk) &R
LU TERADLZENRETH S,

4. ER - EXOE)E

HEpEERCTIX, HBE X — 7 — K413 SDGs
WCRERIIZI D LA THB Y, LEEEE LTRE
HEEEHEEX OO [BE3 $XToO NIHEREE
WAk ] OFEBREZEBIT TS, MIyEHBEIZS
HAIZ SDGs D 17 O HEEIZTZ I v FLTHED,
RARXT A TIZ X BEEFHES (EN) @ SDGs HLY
HMAFMCTIMICT VF 7 ENEI LD 5.
HEIHE RO [CASE] LN A HMEH =1
w12, 100 SFIC— O RELEORR 2 M 2 5,
FIFECOLEE R T AL, HEIHEE D
L BERDPLEREY T4 oS —NEETI
FrryIL, IRTOANOEBHZHHIZT LY —
U A% RAUIifE 2 L ST HE R B
LTw3. [HE13: [ELENEARN K% ]
DEJNZMIF T, BRAEHHE (EV) R EMD
HEjH (FCV) ZEoEEHZ [E@ED 7 L~ ]
WCLTWE72nwEZ 77 bI D202 4EELT
EDIAT T v K- 7 144 [Woven City)
R MaaS*° ¥ £ 7O ELREHEH[ e-Palette 1%, [H
BE13] ofh, [HEEO9 @ M & HEH o %
2D AH], [HELN  FakiFons FboL
DZE] ICbL, HEBRHOFERHLESZ 5
7259,

ARHEMF T, RO =— X250 L72h

HOFMTELE) 74 HEDREZIRL T &
LT, [HEERLEMEHFOEBE L DA )]
R [HIE12: 2L 2 EE>2) BRI, [HE17:
==y FTTHEZERLLH] REx~
T)T7) T4 WHOMOREFEEZAZE) & LT
SDGs ~OEHZ Hig L T4, 2019410 H 30
H, FAZH 8 e &5 gL, +—
E—T 4 THEOREHELEEL, Fu—N)L-
ANV TI4 X —L LTHgd bV
Ja—3aratfirl, HRPOEEICHRELC
WS EZEHSIZLTWS, itk E osv—h
F=T v FIEY, F—T A4 I R= 3 v
DALLEBEITHEH L7722 &%, SDGs DHLY #A
WCHERLIDTH 5.

HEEHE)H & SDGs IZFEMAYICEL Y LA TH
D, 2016 fEED HE4ESDGs D 1 H 5 17 £ TO
FHEDOY =7y b2, TOEBEOHMELE
FEAR—LAR=VETREL L, EFMERL
720, FEOBEERE,»S [3R]) () 72— X,
a—RA, YA 7)) OHMEEIY A, BEE
PIHI O BIEEIBIFCB Y, ) A 7 VETE(H
K) OAEP L, 2016 4R & 2017 4FEE T 99.7%,
2018 4EJE 99.6% & EHEOIFEEREZ D Y, [HiZ
12 DK 2EMESHH) BEE] ICEBL WA T L
TH5.

HEA—H—TlE, FvV—IL, FEOPAM
RTTAF v 7 OWTICERRIG L, fHR
BHIEOMZERSIC Y A TWD, [HIE3: ¥
NRTONIERE L] & [HIE12: 2<%
B2 BE], [HE17: X=FrF =2 v 7
THEZERLEH] OF, Fr 7 rHko A
FRY)H—=FKAr—F (PC) R0 F LR
L& VR o —ERICERF L T b, Atk
2009 ED S Fa R AL FETOF LiliH ko
TIT—5—F 7w Bgs, M bl TEoREE
Wb, FoFIE, RPN RO RGHER IS
COz Z WL & 4, /N A F PR 2 A 0§ 2 W52
FERRFRMEEL#EDOTEY, RO E
Itz HIELCwah, i [HET7: 242 LVF—
RARABICFLTZY) —12] & [HE13: &
BB BRI e xt s 2 ] OERICET . T
BHO—HOEIE, KRAHIZHSH CO: ZWINL
THER AT, WELED RN 3 2 55k %
boTwad, BHEIKTHECE, BMULETET

¥4 Ny r2Fx 2740 780F KREOHDLNELOHE
AREL, BEIRXZL2E 25 EBEE

%5 MaaS (Mobility as a Service : ¥— &) (&, ICT %
ALTxK#EE 7 77 FMeL, [EZK#lrEr, Z0iE
HERIIPPDET, A H—=DhoTRCToKETF
BlLLrEY) T4 (BE) O—2%h—ERALLT
ELZ, Y=ALVAZORSHT G [BE] ofs.



THIUIKFER ML, BH THEITIEET
BB, WHEANAFRENZ, PyEOIIRY Y
FURE LB CHfEY472 ) OAENZRD 10 ~
100 B <, S L3l yy
Y RETICZEDT EFMZ 2 W) DD 5.
INA FIRENC OV TIE, MZEER LN F
Vv MEEFCoEAICEIEHLTEY, &H
ARZehi (ANA) 331 F Y = v MREOEF
ZAHZHIEL7ZHD A xS, CO: HIIKZ
ESDGs ICEBKT 52 & 2R TWw5b ., [t
2021 FELIE, KRS — T v TRET VT
(L) 7 AM)DBFE L 7D AHRDOTY ) —
WEER LN, Y 2y MRE %, fEkd oy
MEREHZ 50% R A L CHAT 25HTH 5.
ZOfls, fbLFERIT 1960 F~ 70 FERDORED
B & e o 72N D 5 FEE ] RE L BRI HL
DHATWS. L DfLFEA— D —1, HEENE
o [BiRFE] & THAWMR7 7] OR) k%
%1t SDGs (2D, fEHR T 7 AT v 7 3%
MO ZIERICHED TWE. T, N F K
BOKAY = T v TR¥E NALY M (T14R
aryy M) LoEFERET, FhyFERED
FHIZE S 22wy % i 5 72 100 % g4 T T &
72, RV ZAT VORI TH LM AERINLO L
RFSwR LB O R EMEESL 2 L1
I LT A, ST U O I A A% o
ToRHE X D EIENC R B A0S, HEJHENZEMR AR —
VLT R EOFMM R FAA, mESM R BT
HZETREBIZAAMEFIFAEIHTH L. HiE
ML= F 1L, N4 F < AHRERE WAL
by R E L NIV OMEEE B T AIREGR ) 7 3
FEHIEOBIFSICHII L, BA - M= HEYE
BIERMA L LT, e CEREICHRE L7
B B ICER LT\ 5.
ZeFEFRTIE, ¥ A F 0D [SDGs DA ZEAL |
OB WAL L TWA, [, %
EBUf, ERSFER, Efbft e s LEE LT, =
7 3 YRR T B HEET, A A MREL #
UNCEEi§ 2 7200 D HEER 7 X0V DB A, KA
BRI 2 LR T H7-0DOFEEITV, HEE
BRALHIH B L O v v BRENOER % DD
O, ATHETHLITT I OERIEKEFEHL
TwW5hb., INETHAR, WekTE#ERINIES
NHA LR EIZBPOERET D EN) T—ANS
Molzds, SHiE, Fu—Nuz b Ly R
REEAG CGRHCEER OV -V, K=
TFT) AZHEBL, FEIKE BFOEMR G
L7z A7) 74 OFWZ FRFIZEI L TE

X6 R, HE BYWIVENRNG, BEIENA 4 < A% & OFkE
TR R D RE S N D Ty M REL

SDGs DEHFRDEREFKFR - BROENE

LwEiEy.

HVCO SDGs (CE T ARFSICHER 2. 2020
HE2HKAY = Ty FREOTTO—N)L - T 7
AN=FF - )a—aryAX (T2 bH)
i, VA VDR S SDHT AKED EE
TV — FagfETErEmEmssE L, BEMIZH
SNANLy M T 7 AN=KR= FIZFHETLH
MLl a2 L TnhH, AT FH 2
N D T8 TIXAE 6,000 AR D 7 L — N &AL T
X, VIUNDEMPIHF A7 NVTELE NS, F
TINY FVRA V8%, Ny X—7x EHBENHE LS
2L H T AFEMIIEbNTBY, FEftoAf 2 N—
a v, BT AMMER O A 7 OVIE T
W DBTVLA 7 AN—IZ5D5 Lk,

5. %#MiHZZ TG D SDGs DE

BHAK (LT, TC) &, TR0
F-FEM O E BN 2 &2 E OB TR - 4
ETAHELEDLIZ, KFESY 7 X eRubber, E%
AFLED Kb = v b EOFEBUZ D AR L,
FX LIV T Re¥ETHL. TG D SDGs DY
TIVT) T4 (REZEHE) ZoWTid, BEME
W AT F ) 74 HEHE T N — TAHLE R D
RELZITW, ITOHED ) L 3DIZHKDAA
TWwW5, T3 [HZE9: B ot s
2¢AHH] ~oa3Iy b& LT, CASE - MaaS
IEDEE ) T 4 BEMOBRE LR EDA ) X—=2 3
A TH L WlifEOBIE SRS NG, 72
CASE * MaaS X eDE Y 7 4 BB bh 5,
a7 HM A L 22RO Iz T, Ta
Ny A TO [FEfER] 2RO > TIE LW
EBH SFSFEFLRFAERTMOFIZTE—- VL,
- Y R AT ¥ v AREATIT L.

Bz X, TFEOWREN LB AR T T AF v 7
DEIZBNT, BIRRS T FNFEL L TD
TG bHEWEMLTMbONLEAL ). BT T A
F v 7 DA AT b L2 ERZIE LD, 7
DT REEDSE ARIR 2w b g A, HAZIIL®
JeHEENE, Sox BEIN T KR EOBR 7T % Lt
LTI R hb. T AN) v TORBE
W ORI 7 & A B T AR T OB oMbz
M7z TREWER 70D 227 b ok, I
LR ) A 7 VES O @R o b & &
b2, RETIAF v 7 EMEH 720 B
Y ANSZ & SREMAIZHRET L CTlZ L\,

HAE, ALEX = —DEFEICHE L T 54
HkOEBEET I AF v 71%, B TIEZI A A
mw. Lo LAk, BT 7 ZMESEOM®E &
¥ TONATTITATF v 7 DFEENEL %D
DIFHS L THL. TGIZBWT, ¥ AFFEY



SDGs DFROERERTR - BREDEG

T AIET DB IEHGEORIEMBASE T FHNT 5
F—AIEBELTIILWEES . —J, Lk
EEHBEMOREIE, —tTOXIBICRAED H
BT EMS, ALFEA—F — L oEES HEOM
AREE LTS8 — M=y TofEHE [HIZ17]
rEMLTIEL W,

[HREE3: ¢ RTOANEEEEEZ] 1213,
IT Ny FTHRENEERED Y, Sk Hi T EE
L7247 354 ZOFFEIZ B\ T TG M E o $ir
MPEPENAL. oM, a0 FHCHERHOE
2 H 5N 72BN, PCR BATHL 2 B =7 /Ny
7R 7B iR 7 &% R R AL L 7
i, MEHSICROEr b5 L. F
TR CMMETTRE R R T 4 R xdboa w7 bE
(7L AE—11] D% b, SDGs LLai2 & TG
DIRIEIZH HFTE T2 b D [ N2 D%4E] 5D
ek w) RLOBHTHY), [HEZE3] IZET
HLDIZEESTWD,

[HE7: TAVF—ZARARIZFLTY Y —
2] & [HEE 13 5B BAR e x5k &2 ] 12,
HFRDOF R TOEFEDP TR Y MR & HEE
T 4. SDGs Y EE THIN X 17z 2015 4E 13,
2%0) TR & N7 SBEA IR SR 56 21 [l R
E 43 (COP21) T, 2020 4FLABE DR sh
AFEHEIR D 72 0 O EBEHERL A [739) g ] 258
WENETLDH A, N HEIL, HEREBE LR
FOMRIBEBORIHE L LC, EEEMRLS
DI EMD LR % 2C R 5 & L b,
15CICHMz 28 xER L, GBI h —
Rry=a— b7 Vo [FrFEHS] *HETO
Thb. TCOKESY 7 ORI, T SICHRF
DORBRFALICKE BT A2 Z LIRS 5.

BiRFALZERHT L0121, BAVEF—D
U & FATRI AV —DREEALEETH
5. TGIX2030 £ £ T2, Z7a— N4k T
B/HD20%%HIATOFEY HIEL TV 575,
COHENFEHRLE LI, HrrdkokE (7

) — 2 KE) RO LKEY 7 OFHEEFEIST
ERWEAI ). FOHEELT, 7Y —rKkE
DOFAMT % A S LB &A%, WM R i E TG 5L

LTwbZendsb INEEHS (EC) I,
2020 4E 7 B TRRIN O &M Fp SIS T VS 72 7K S5 g |
BEFEL, 2000 FTOHN—Ky=Za—F IV
*HIgL, 7)) —vAREEKFEEORIHEZ T
Wh, R4 [KEERER ] 23R, 7)) —
YIRFE TR OKRFEF MO AT %% Big 5
EFEFT U EEDP2020E2AMELINA Y
D 7K F B A B S8 L 25 Th2herten] (NRW M
~NVT o) TR, JRAFEEEEDO ) — 2K
FAEE - IFE L, REEmEEE [MIRAL] %
fifio CEIEERT 55, 2@ GERE, FTv 7,
INARFNHLZ: EORIHRRE) i Lok L7
7)) — YIKRFOR B KT B L 72 EEE %
fToTW5h,

FR AT F I AL NADISY Ty 755 OfEHE
#{5 LT, WHRT[Z7)—ryhnN) —] (F
T RE e RRBEE) WO Fi-aEZ T bAEEN
TWwh. SDGs # TGO & F &F BB —
EAIZHY A, FAFHZEICEDL LT XTO A%
A, WATFE) T4 (FRkerlaEt:) (CEBKT A
CEN [HES: BENFVLEFERED] 12o%
WL EIZEZEVPZE LTINS 2 L6
TW5h,

MAF S




EHEHOEMN - BMmlE SDGs ICEDMEFLY, EDFMINED

SDGs BT 2 LT T ELREDRERICEML TL DI,
SHERDOHEMAR  RHARARESEREDIHINEBEDTLLID.
BERMEBPIDTRI A NEED, BARBEHIRFBRECDICEVAVELL.

A TNDT—7 EHREDORDY)

fi (BlR) TRFET, FIAPED L) %
B OBFSICE ) ATV DA, #FHirLTL
728w,

/AR NCFN, TN T Ry TT ST —
R7 7 Fax—* 708 7 VOEERLHTE
BAEAY—T T4 VAT A OEFEREH Y
LTwEd. HIFLTWwADIE, LEEMIETE
o, SDGs ® HFE3 [T AR & 1@
WE 2B L Y =7y bO—D2[2020 4£ % TIZ,
R OB X B EEZ S5
WAERE L TWAEBTY.

Hiyg w7 7ol b7 —F—~C 1L
T, KFEHS, BEVMELS OB F A 7255 5
FEEAT->TCWET. BARICIE, EV(ESEHBIH),
FCV (JRELEME) OWE RICHBT 572012,
EV AT DY) F 7 5 A F » KBS — A

1 Ryty PAICERS N, FITEDPHEHZRLZBIZT —
FE2EH Y, 7— oy v oBICKE %R
BATHIHANOWEEZFML 7.

@ #HK B5F

MR- SR R E =R
@ RF KE

SS Fflr ik SS 4 5 i ZE GL
® 15 E8)

FC £l FC 2 3 Huffr = #5&
@ it FE

P AW FAZE M= 2k

® WX BEfEFE
AR5
® WWH &=
AR R RS
A7+ 7 1 #HEHE G GL
@ 4 E (FAR)
TS PED HE
(MR PE RS 241 - 2020 4E 9 H)

Kila

e EOEMBEE, FCVIMITOKRFESY » 7 OR%
HEtEIToCnET. SHICHBEICES T, &
MK FE S 7 WA R SIS 720 DR ahL %
AR AT

8] B OAE - B3 - BET R ITo T E T
M ERBREE & Bak L 7R 38121, 20 4R DL i
POWMYMATET L2 BB [BAM] S
DIZDD, NA FMERFE R Ex DO THT L7z,
IR T E ISR E M L, CO: HIIR D 72 o &AL
I CERIMEM R EEEM 2 s L T ET.
F70, EHEENFHELED TV D FCV AIFK
FY DD OMERFEIC Do TWnE T,
A BHAROFFEEABEZBWIZ, £/ Tl
A bMEFEL [T NEVAR] OSWIELE
PoC (Proof of Concept : #f&3EFE) (2F v L~
PLTWwWET. HIEIREAPLOMESEHE
BHAERZ»DL I ZTELMEREIINE A7
Va—YarzHisEzTwEd. fIzIE, =
TNy TFEM R AWT, BEFEUAOHEE TS &
WEDODBBOREZFDHTNA ALY ) 22— 3
VERMETE LWL Vo AT,




EHSR DM - #GlE SDGs ICESEESGL), ESHMINED

AREREALFEEICORUMED
[wEW] %

thft (%) SDGs (Zxfits L7zH D fHAHE L
THEEE LT E 2 el ARSI M
RHE LW EEH Y T3
BEIE FENEIE SDGs ORI OWTBH X L
2V TTA, HRERBORENS, SDGs & Hilk
L2 A ZEDO TWET Ll ZOHTY
FEAERY 22 LD ML % D T DA, FHEEIGH)
£ SDGs, EELOHEXEBLTVWADTL &
3 2.
WA SDGs I KT D *t:
KEMPLERGEHO L9
(2, B & BN A
&, LW LDOTIELR WA
T [FHEHE»,
KEM ] THREB D, |
RENGEN)] LEZHDT |
<, MEES F CHY
ARGV LTV DASDGs T3, 17
ODBED169H LY —ry hopRTEZIZaI v b
T&XAh, LIICHEL L TERETD LD, HEH
MTT, BBEWIZEZ, T L TREREZM-
TWw, INASDGs ~NOHUY) fLAIZ BV TEE
ARA Y NTH.
8BA MRS OHEY & LT, Bz kR E
E) LT RITAZENTEL D, BH
XL72nWTT. NAFHER YA 7 VRO
FAMSAHEA TS, £ LTHIRAMPEL &
D, BRI RHrEYEFEA. KTARHT
A DBIRILIC & DAL e DA TV RN
OPWBIRTY., OO — AR L b5 v,
BTG ORREhnwZ eIz Lk
L TWwET.
BE TCICEELRICORTS R LT, SEM
O o TCHBEHITAIENRYZERNT
3. SDGs, ESG#E&EMILART A, SlEiic
T TH[UHA 7 NVEMDPASTNS] [
ETIAFy ZHEICEKRT 5] [HEYHkROFE
MEHESTVWDE ] Lol hEzEH~0=—X
ook, vEmEn Ey. MEREOLD, H
RFEZITTHL, EETHHFRERELTBL
LT, EXhhLFEOPNAEMIZS S L En
9. RHEELE BIETHBIIL EAAEET
TO5, N TIEL L, KRERIEZ 2SI
bLoYHHME W] OX) hE#%E
BEREDIFE S TBL I EPRFLLEEZTHET.
Fhed ) —oldikl L EET L L. g2
IO Z B OO0 L WEISEHED, #i#ET 5
CETHRTEZLZEEDHLEE TS, /= |

T2y FTHEZERYT L L) ITEIEGD
4, Rl LTEE2mbH ) £7.

HANDREEL, HANDRED=HIC

WA SN HERBEICL O RN HEE T
IDTYEN, ABBHE L7 2VOIE7 7 2 P
DWTCTY, BHAEAHM X — 7 — DA O#FrH
BRI T A %6, 79 bR EE LT
K BEHWES, 790 FhrmEsERI2IEE
DL BFEIEHNTL &9 2.
BE RTFF~YAIICHRDPEL C EPEE
PPeRVWES 2333 CWHALZ LITVDbW AL
WEDOTTD, BEREX»2) EFHA. F-H*
ELTOLTLAY ) — A %WiELE HARETHT S
L. RATIXINE T LAY Y — A, IR
FZHLY e & & TEHERDZADHNE > Tn
CIRFTY. Z0B, 20X REMBSEIK
DLz L) BT TR, [20X) %
WRIFEEIT->TWB] L) Tt 2RI
BELTCwoehatid v vt g,

b9 —2lERTTY =7 M NEDO (H 7
WFZERASSEE N B 4V ¥ — - EEFMR AR5
) oYy M, L) RERICSE L,
FLEAZEICH D) LA TW L S EDTEHETY. Hie
FELoEELEFNTTL, BEHAKROKHE]
BILNY, 77 N HE@Embb 2 llo%h>T
Wk BnEg,
bt SDGs D #EIRE 12
DWTHESIE TR
W, SHEF SR BY
AT A MNEIXSDGs DE

VR BEL TCWADTY
0, FTOEREELTE O /
X QI BB ST r"l j

VENH) T, EHEHK -
DO A TV L FEFERLHAMAT L, 1ZLA
EDL9 DT = WIZOBfFnTWwa & BnE g,
Fhe—AN—ADHTHEE L TiRA, Bt &
B LT 7212, A~ AT AL Mahi
LREZ LMD, T ENNA A2 7210F§C
L &9,

WK T—rTay 72 EETRHETSE LW
ERWE T, ASOMF L SDGs Db ) &7
V=T A ANy ayLahoEZTEHHIDT
. FOB, KU E 2E5EL TSl
THHHZTETYT. [HFOFXFXITT v 7RR
DBV ED%DB | [L DB IR T VIR Z(E
LIEWTEL|[HFORELZTATTHHE
LI 2D Lt ] v R %
FoTEMLTL 6 2 e THRE HEHR



SHEMOEI « HEm(F SDGs [CESAMESBL, ESBMINED

LTI =27 ay TxRATIHHNS, TTEAEAERT
SDGs DK &7 A N> b % Bk L CHIF % &0
LOMWEIVHH LRV TT A, AERE (B
SARES M) A) b L FLAL.

SHEHERRE B 5 OR 2B L /- MBI

it (F2) B, HMEREEIIEO LX) 2iE
WCHEE L, RZEICIIMROENTHL00. %
COBEDD D EBWFT05, BMARIGRHEIZ WS
ONEY 7T v T LTHALTWET76 8
WE g
WA RERMETIIRIRY, HEREE LR E
EhRMETT R, ALABROKEHEN K E B E
HIZoTED, PlREZ A IF —~OHH)TK
HDHENTWET., HEFEROIFFICHD) DR
WRRETY .

F 72, BEEWREAOR Y MA L KO ST

T, PXEMBIRED S SR*2 2 2B L2 8ihE, &4t
ELTOPRIZHDARNET. BT ITAF v I &l
ARICEE T E R WHIICZ ) £TOT, HEADM
EIFEMOTTY H A 7 VT BHMADRD S
TWET.

i MBS 0 3R

DBEE, I A Q

D L7 AiE4, FCV e
HOEEKRFES ¥ 7 OR%E 7 Bl
Y ATV D DTT f}ﬂé; d
B, ZOBBEESTME L ] N
) soxms, 5< | 8 g
D R FEARAE R BNTIED F ~'
T ORRHEILE TR E I MR L LTER
THEERFS> TWETH, —HFTUH A7V
CWEWwIHIFHELHYFET. FCVEER SE5
CTETHEBICEBLY, LA TR
<, BEEEYIMEIZOWT LRI IC AN TR % i
DRTUE, L) BBHER 20 L2
B MEEMNTL ZoREMMEICOWT, R
P9, PIOBLHICERIS 2 FEd R, R
FHEEAQATHWET. LrL, hkr#nfbidd
LWTd., TNV WENZRSTEZLIRET—
TD—ONL LNBWTT A, FiEEEO IO
BIEL EZAREERIDOT, PHEEDL L TH
LWHEALSE G LT A 77055 2 & &2
LTwWET.

A 3 IEEICEELRAMNEESRE L
HHNOF—T o4 /) R= a0 —FL, X5
I OBE DR L2050, 71477 %

LTWwEzwk BnEd,
RAE 7Ny F#ERICB
WT LTI A 7 v
FHIFEH LTI 428, 4
2RI S BRI fE - T
WX7zwnwkBntg 72, : f;
VA 7V LR T H 2% § E;' ‘ <
MHEZHAREEDD & TH & = =
gLTwEwT, Bl 0 .S Do |
WZo%Fpr 2 enTE L, LKL FE L7

HRT2FEE, E2MIEI D

RE KEFEORFEWHEOFOLHIZ, -7
TA AT LAEBORIFEIIBWVTY, HEORE
A FFICRT L RS LS ZE LTV E
. BT TNy 7 LBREALEHEET L 2 LT
B EICEHBTE T35, —FT [REHEEOL
CEBEZEXOIZT 5] BIEZERT 51213,
BEGEOBE T TIEIN— L ENFHA, Iy
S HBERERLSHED L FHIOBEL L D> TV &
FTL, TOEMIHIET LT Ny xS
SICHEHLTW L, ZIUV<vOEEIIHICHZ T
W DT RWAEEZTHWET. 2F) [AD
TexFhH| V) REE [BRELTL] £v)
PHES T 5 E2ARNTLCAHAER ) DT,
#BK oLV L U=
LT, DFELANT A%
o CHALT B 72D DI
BhsbrELINWTT LA B
X 17 O T — L~OF R ket

% B0 FEA S [SDGs ju

Bl XD %y 2T hs : utte
BIULE LIS Z 2 Tl B et
L7

WA KPI**%EL, HftOH TSDGs ~D
B MADOMEZFFM L TV A& EH ) T3
BHAKD KPIZREL T Lwhd Lhkw
ISER R

A (FL) BEMEWE T SDGs -l o R JE %
o7z, BREEN AT L LT, FEEVSIL
URICHME Z E R, SEROFEMBES L\
HINZHELDOTIZZWTL & 9 D

IWHE B%x & F 8F 28T CRHMET 2 013k
ZERWET. s rs07 =T, 2
DOBLTIESDGs D ED T— VIZEBET A2 L
BRI [RDA 287 Mdign] LbbsZ &
HFET.

¥ 2 Reduce ()7 2—A), Reuse (1) 1—A), Recycle (1
FA 7)) D 3DOD RO

% 3 Key Performance Indicator O, #lfko> HAE % R
D7D 70 A % GRS 5 1R



EHSR DM - #GlE SDGs ICESEESGL), ESHMINED

BEX VA7 EREORTYT A

IWHE oIz ) A
EWEDNDH DL ERWT T

WanFh) 27 % Bl Bl
X, HAREOMF I EER il
TEXLWRUNET S L # '
ZTHREZNTL &9 2
BE ZoEFEZTw7Zn
TrwEBWwET flziz, =
ETREICBIT S CO: HFH =B OR M L)
bLLZIHMATLEIFEME DL E LT
TYH, FoFHFHGPEOBTHEEINAZ ET
CO: BKIFICHIK E N DD THIE, T4 7
A7 NVEERTO CO FEHHIRICKE S HERTE
v lich) FT

A/ NX=2a3>ERITEHICELZEH

it DIAG, FESEE L IS FCV IS0
WEICH) A TWR, KRERBEIZZREI L) F
L7z, KEHSZRIRIE T ) — U RfEE0L
VICERLL 720 EEZ TV DTS, BT Tl
FCVIIKEZES 794 F 22—V OFEL K& L,
Well-to-Wheel ** T#£ 2 % &, KiElZ COz BT
DI D N— FAUDSE W & IZEfMf W20 T
T, ZH LEREICH L, BHAERS—RFEE L
TCTEDZEWEBRY DD, A3EEA T
BT D ENKRFEL S LR ERITIEOBEEYED
THn»nE L BELZCOHIE”SL, 612
H—KRry=a—FIFNENEEHDTWLIIY
720 TOT ENNAABHNF L6, BEHELA
Ve v E

WA 4, I—ayvXOEEOMTIEIN—KR Y
2= N INWICHEANLEREH D, Z O8I
FAERIAVF— KE ALATYT. I—FK
Voa— FIVIEEH L WEBo L 2013500
F9. BIZIERAVIZTH) LAREICESETT
7 7a—F L CwWE g EIAEEN LD 2E 104E,
204, 304EFED A ) N— g SIZHIFEL THLY
HMATWZOTY, HIEIXS T &% 2 FERENED
HEDHSNTWET.

i Fx b LARFTOMERFIL, FI
vy F T LTWET. KL% EOFAEE
IRNF—=b Ny 7)) —bkFErflAEabEsb L,
PRI BRI ANVE—RELNL R L,
SE SE B EAMESICET A EHRIEF vy v F LT
WEJ.

FAYOBFEZMy, Zhrbbh—Kr

¥4 PRESRED S HIEIT £ TO LA F =R % 3 iR
¥5 CO: P& EWINEA T T A< A+ AT DIRFEIC
BhHI L.

Za—bFINEVIEBEVEE IS THA A /
NR—=2arvzRIT00% %235, TORY
YARRLET A EPRIBICE o TEELE
LU F L7

Hig HADI—mu/NIlBIFTWwWHENRTRA.
KEMSOR R ) — FTAHM 2 TE 5 &
I, SBRLFYLUyIVLEITET.

: Fal))

Fi (BlR) A HO#ER
ML TET, RB2HEDZ
NFTrZ VSRS -
FRe M ERBR I EIZ L -
MY EEBL CE-HE
12, lZEE->TLwoTix |
wipkBEwnwt Lz FL
T h7z5 7T —N )L
EICKR L CEYEBL T L%, Ihnb®
ZATCORRITNE RS2V ELOTHEBKELEL
72, BRFEIANVT —, BEFEYREZ &2 LT
IR TELD, HET—<ELTLodhZITIk
Wiz BnFES. X512, EHBERSEOEE
X KHBL, FHlTAIETHH— Y M %
AOF, EHLICHLDHERE LHEEZED S Z
ENEETT .

F72, BFEOEDFIZONWTEH, BEL 0¥
EMNEESNE L [REERMICEELE D
SAHITHETHIRETHITur AL RETS]
[EHETL2RFEELRDOTL] —Z 9 LMD
HrERDLIED, 7T N0 ER, §RT
LHEIEDOMIIZ L OB L AR TE T L.

Z L CHANZE IS T2 [we b | oEi#Et,
BB THH ) DR E R L.
— /T, R bEMERTRROAHEIC D
SDGs DT —2r Y ay TREHT LLEE, TX5
CENBHLERVWET. RHEF-oTW2n:
EEADOWH LSRR EIZE Y ML A,
BEHARMEE—~A—ADBSDGs & [HH5ZT & | &
LCEZLALZBER L CVEVnEEZTE
. ECHLEERLERPCELEHRR LR F
L7z, BEA, HOPEHITEFE L.

r




TRTOAR
RECELE

e

HE77—Y4 KT 7/Ny FOR%
FoOStE T, misEL
Development of Far-Side Airbag for Front Seat
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Abstract

With the recent spread of airbags, traffic fatalities have decreased. However, the rate of decline in
side collision fatalities has been smaller than that of front collisions.

No device has yet been developed to protect front seat occupants from injuries during side
collisions, either between the driver and the passenger side of the vehicle when only the driver is on
board, or between the driver and passenger when both are on board.

In an effort to minimize traffic fatalities, we focused on protecting occupants from the above injury
modes. We have developed and completed commercialization of a front seat far-side airbag that
operates at the vehicle's center. The story of the development is reported herein.
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Abstract

Toyoda Gosel is working to develop safe and comfortable systems related to Sustainable
Development Goals No.3, “Good Health and Well-Being,” and No.9, “Industry, Innovation and
Infrastructure,” which are key issues in achieving a future mobility society where CASE technologies
have firmly taken root. This article introduces our vision for manual and automatic delivery
technologies for autonomous driving and displays that provide various information in vehicle interiors,
and products for sensors and communication products that display information to other vehicles and
pedestrians for vehicle exteriors.
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Abstract

This paper describes the development of technology to change the material of turbo air pipes in the
engine area from metal and rubber to plastic. General turbo air pipes use metal for some parts, but
plastic turbo ducts have been developed by Toyoda Gosei using suction blow technology in order to
respond to the market need for weight reduction and the production of more environmentally friendly

parts.
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Mechanical Properties of Slide-Ring Materials for Dielectric
Elastomer Actuators

Koichi Mayumi, Takanori Nakai*
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Abstract

Slide-ring materials (SRM) are polymeric elastomers with movable cross-linking points composed
of ring molecules. The slidability of the cross-links leads to softness and low hysteresis in SRMs,
which are beneficial for their application as dielectric elastomer actuators.
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Development of 6-inch GaN Substrates for Power Device
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Abstract

Higher quality and larger diameter GaN substrates are essential for practical applications of gallium
nitride (GaN) power devices. Toyoda Gosei is participating in a national project led by the Ministry
of the Environment and is working with Osaka University to achieve high-quality 6-inch GaN
substrates using the Na-flux method. This paper describes the development status of GaN crystal
growth technology with the third-generation Na-flux method implemented in this project, and efforts

for practical applications.
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Utilizing Machine Learning to Reduce Failures
in Urethane Steering Wheels
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Abstract
Development of material and production technology has led to higher quality and lower costs in
urethane steering wheels. This resulted in a decreasing failure rate, but in recent years that decrease
has leveled out. The reason is that there are still some defect factors that have yet to be specified.
As a new approach, we utilized machine learning methods in working to develop measures to
prevent neck failure. As a result, we were able to identify a new failure factor and further reduce the
number of failures.
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Abstract

It is said that climate change mainly caused by greenhouse gases has brought various types of
natural disasters since the Industrial Revolution. This article Introduces our medium to long-term
goals, actions we have taken to achieve them and our environmentally friendly Inabe plant for our
response to climate change.
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Abstract

In working for the Sustainable Development Goals (SDGs), Toyoda Gosei is developing products in
four automotive business areas that contribute to a safe, secure, and comfortable mobility society.
Sponge rubber products, one of Toyoda Gosei's main product areas, need to be lightweight and quiet.
To achieve this, the foaming of sponge rubber must be controlled at the molecular level. We
attempted to analyze the branched structure of EPDM polymer, the raw material of sponge rubber,
by combining gas chromatography-mass spectrometry (GC-MS) analysis and machine learning. As a
result, we were able to identify the peak corresponding to the branch structure from 150,000
chromatogram peaks, and build a prediction model of the branch structure by conducting an analysis
with Lasso regression, which is one method of machine learning.
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