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Styling Design for 2018 Gold Wing
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Yasuhiro SATO Nobutaka WAKITA
7 =1 ABSTRACT

2018 Gold Wing DT H A V2T hHITH=0, kit
RO BEME 75 Generation X DEENIZEEET 5 &
5, BEI VS N, E—a2¥ 4 206 L X, ik, PE
LETFTHA VF—TU—-FLELTEHTAZ ZhH642BULT,
FDTFBRRKADRHGE AT — MIHELZLENTES, 2
AANVYTFHAL VERBLE 284 ) VT =<
1%, [Styling with Refined Sharpness and Tension Pl X
NP L RER] AT~ ZoaryeFMCiE, by T
T2 = FAEED, FORAHIER S LTI E T A b
F 721 R 7T =R, 2 ONMNCH®D & - SIREET O &
Sk, A SIERA VIO DB E R 720,
EWVWI WA DH 572, X512, Honda EARTE—4 Y
A 20D, i EALIZAEY 5 ETF L TH D Gold Wing 125
EhLw, i, 7LV I74K FEAEKBETLZ LI
o7, Zhoolnwg, &4 Vv 2y F, £V VY
7, 8= OMIE E THEERA, ZOMNE X RIZO K
AL, Gold WingD A& A4 ) VI FHA ¥ ETRSE-.

In order to meet the values of our next generation
of customers, Generation X, the design key words
we used when designing the 2018 Gold Wing were
lightweight and compact, essence of a motorcycle,
advanced design, and high quality. These words were
aimed at portraying a design that provided conciseness
of form with the spaciousness required by an adult
rider. The styling theme was “Styling with Refined
Sharpness and Tension.” With this concept, we wanted
to represent the vehicle body with qualities similar
to those of a top athlete, refined and powerful to the
utmost extent but free of excess weight and with the
sense of internal physical capabilities invisible from
the outside but hidden just beneath the surface. In
addition, we focused on representing the grandeur,
premium feel, and high quality appropriate for Gold
Wing as the flagship motorcycle model produced by
Honda. These ideas were incorporated into each of the
design sketches and modeling activities, down to the
finest details, in order to create a Gold Wing design
that connected with the next generation.
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2. BERENS

IR &L 12, BZIZH2D Gold Wing X A TK
N72013 Baby boomer XD I HEHKTHS. LA L 2018
B, Baby boomer & 60 &L EDOAZ=EREFRE LD
(Fig. 1), i f i OERLH O [ LYED R & &3R5 74
B Z A TETWA. £72, ZD Baby boomer {2 < TH{Y,
Generation X D A&IZE 5T, BUED Gold Wing 1%, ED

IZRATHWBEDTHASH, LIV EHo72 £
ZTCEHAFFEF — 414, Gold WingdD A A V~v— v b T
bHIKRICCa—FHELEBI LS L& L.

21. RSN TE RIS OV TORE
—GoldWing 2 L (&/HXE7ITEI—
20124F6 H, #7212h¥ 9 % Gold Wing @, & 1) 72 &
AT 27201, HFE=2—3 -V A2V 3 -V
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Fig. 1 Demographic distributions of Baby boomers
and Generation X, and their ages as of 2018

ThfE X N B AR ARDY =) V7= 2 H 4 7N
¥ I, Americade IZBML 7z (Fig. 2). 4 NV F&2&E X4
IS E O OEMT, 50 LA EDO AL HBHLo &5 2R
Cohie.

ZINH 4 Honda BMICH AR > TR2 L, ZDIEEA
E M Gold Wing Tdh -~ 7= (Fig. 3). ¥ 6 BITX T, FF
D Gold Wing WL <HEF->THD, Z<DEA YIS
24 DEERDLZENTE. Gold Wing D2 —H1d
MOREZS - ARDDOKRENE L WZT Hh, Zhd
RENRHTH - 7=

ZHLARY FEBUT, MDD H1D 2FELE
Zly, TOMROBMO—DTHS. TDA4 Ry M
F o ANBDMT %R T, Gold Wing 24 Z 4 w2 k<
FXN, KUICESTOEFNTWEIEE, 6720 T
FREL 72

2.2. Gold Wing 21— DIR7*E

Americade 128 F 572 Gold Wing 2—H# D% <X, 60
MAEMA TV LEWIHIRTH 572, ZOMT»5, Fark
HARGE L T 72LL EIZ, Gold Wing iZ Baby boomer fH{X,
DEBEMRIZEIZAENT VAR E W) Z L E2IKL 5 LRI,
KR 2= HFOEHNR R Z TN Z & ITxd 2 fai& % 3
Z7z. Gold Wing A HIEL TE 28 OMMT, B ZE(LE

ICABLTEALEDIIMZEADH, 672D THIWET
B & 7 > T 7z,

Gold Wing 28, V=V ¥ 7 &4 3 XIHRO2L—FD
i Z e 2 L5k, MNIHE2ETILTH D729
D, LIV ETrERLAL ) v ERETL, BEMKIC
AR 2 BN H B LR &L 72,

Fig. 2 People gathered at Americade and their motorcycles
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Fig. 3 The Gold Wings gathered at Americade site

2.3. KL Gold Wing WEER TN E ZDDEE

BEREOII 2=y —v 3 VEERLBE, KLV
Gold Wing D7 ¥ A Y &Mk HI12H 72> T, KELfEMN
TORAZTES.

— D [ ORETH 5. BERD Gold Wing &, Z
NZNORHUZ oW Tl & 5 L, Jetce 4~
ThHo7z. L2L, 2001 FFREDORTET IV, 2D 2012
FORFERFMIZEONT, BRIC11FE D7 LETLF <
VIV LTWEN T, FTDRD, AAAL ) VITDARED
T, R S RRICZ Sh ARG DT > Tz, Aok
TT w7y y T ELTD Gold Wing DN X k)], $fit
FTAREEMA A -V E/EL, BATIMOETLIZE
FTonDENE E 5> TNDE.

g —DO0EL, [ZH@EM|IORNETHS. Customer
Made Current Gold Wing & ttNT & 38D MR T3 23,
ZOEHEED, Gold Wing B EMICETOH N, FDIFE
iz @D CTER, LrLAERS, FLETFLF 2V DT
iz, uy sy =) vy itk AN, 5V a7 —
VA& AT B 1A CHEAL & 8T & 2458, HlAEEEK
D, FIABENRLNTETLE 2. ZDOZ &,
FERIIZ Gold Wing D2 —HREARELTCL W, E—
g4 2 VONMAEREIZZ &M 2R 5, 1o &k
@%itu:tieh&<&ofnt.ﬁ&b%%h#,
Generation X £ E D, RIX2—HZHDADEWNE H—
DO E % > Tz,

ZO[REMEIORZE TZHEEIOREL NS DD
A A Y L 22 U, Gold Wing DFEIZ ARG M &
J&U 7=,

2.4. FH A L OAREME

RIEIC R -3 &, A 224 ) V7 TFHFA Fh il
W REIMTD B OHh, K0 BRE % ffeT B % W
5L LT

9, [ oRZIzx L TiE, kRO BEKRD

MBS 7 4 v b U2 Jeit % i & i A, HRER T & %
Wy r =V Vv rEEETHZE, LA FhiZkD, Z
25 ORICRA > Zemfitiiiz s & o7, T4 Vi
Gold Wing #&BELL T <.

Wiz, TZH@EIORZIZH L TR, BEEREE,
SHEN, MR BEMRARD 23— & A L BT
RTINSy N ERT-CHEETSLIE, LA
Zhzkb, BRiE#EY — ) v IR A, 2R
HTHELY S Gold Wing #RHHL T <.

72, TRETHR I N CE Pl Y a7 ) —
e, SOMMRIZAELETT v ITF— b T 5T LBBET
»5.

3. X Gold Wing H 1 > Dk

3.1, KEERE & Gold Wing 5 L &
[ |OFEBE, ZOFEEEORIZE/L -2 &
FaH, A v 272 —25EMB, Gold WingdDI vt

TMIABLEE DAL 2 L, HUDAT Z & Tl fg
Lkb.
LaL, [ZH@ENIZ2>VTE, kTR sREca Y

IS N RRART—TEBT S, L L7, TR THA v
35 LETOEENRD 7z ks, B, Befick-
TRIPBPNTEZLIIL, 2—HITE5TITREL L
RS A XREE, TaR—2 3 2 ZF0 Gold Wing D
EBESTOERLE. £ XIZZORMA Gold Wing D%
7, [King of Motorcycle] Z#ABIL TWADThH 7z, ZD
720, BRI V80 MZTBHZET, Gold Wing b L & %
Lo TLESDTIE AWV, LW BEEWD7,

ZOBREIRT 2720100, KF—H A X382
MIZUAERS Y, BRI # & C ¢ 544 L LT 0
K= a VICHZEZEL 244 1) Y7L L, Gold Wing 5
LEERBRTHZLE LT

32. FHI ALt T NETIL DK

BN EZ 24 ) Vv IDEA LYY a Y ERDDIZH
720, EFTEFFTHEA a7 FEFIL (Advanced Design
1: ADD) &2fpk$5Z ko7 THA4 VYAV LT M %,

FUIHB T A VIS 2 Z L AHMEL, 2hET
DR TP I A ZEDEP 72T Ta—FThb. %
D%, MEMEETETIL (Advanced Design 2: AD2) # % CTi&
PERIE TV &, 3 ERREOAE & Bdr 2%, E T ILIEGEAERE
MZ2>WTiE, [2018 Gold Wing DA 4 4 ) v 7 FH A4 v
— 7 LA EF - Jf Pzl B,

ADI OEFLOHHEIZH 720, HA, 7 2 V) 7T O
RHOTHFA TR, BEL DT v Fhflirhiz.
ZOWHh 6, Fig. 4 18T AR E BESRMKEME L CF
EI Nz
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Proposal A

Proposal B

Fig. 4 Two proposed styling concepts

WG, [tk e [ZHEM ] OBRIZZ 245, 4
VTR VST NSy =D, D, fFERE 2T —
AABIEUEDBALA) VT EREHLZEDTH 7. &
7=, KERHmeRB Ly vy aAREL, vy v EI M
TIREBER S 2 RICRE B Z & THREE A KBIL . Zh
i, BRI RS YT oL — MEEPERL, D DDy
ILAVPAERUIZLEDLE—FH A 7L 5 L X EEB
LEIEWVNIEDTH 7.

AR, KR (Fig. 5 DTFHFA v A\) F =V %#fKL,
SRAAIN EEPEN=T r— 2 FEANDEN S, B
2> TR HICERIL 2B ElF v 77 274 v &, R
Gold Wing OACE AT v ¥ ¥ HVA A SR O AP
i, RV ENLTA YV ERBEL TS, TS PR
gl b Lt EnoTaR—-v 3 VitkosT, %
EREKCXEELEVWI XA VLI Y 3 VaoTHA v
T 5 (Fig. 6).

BEIE, ARLAMORKEF Y T2 4574 VEKD T
T, U7 YL FWAS )Y FS Y oKy 7 A N/ i=
T —=Z PO BN 5, WHISHIES: v 72454 V%
e O >Z L ARBME LTS, ZHckD, 2K —F ¢
ERBUEEBZLA LYY a3 VAERBLETYA Vv TH S
(Fig. 7).

33. FTHA L HAL 7 vaDREETTI>a0 %
TR EFILOFIE

AR, BEHIZ, K Gold WingDFH 4 &4 L2
Yavil T, KTV LEKRLXEZEENDTH >
72, MEDMBTOKE S, B Gold Wing 7 A4 ~
DNV FAVTHBHRI) IV ELTA VERIKL THBEH»
EDPTHo WEKXNTERZAZAL ) VT TONY) T4
VERT BILOTYA v EEHTSZ L, KELET
LF 2V VOBRZLRLIERO6NSTETHS. LarL,
RELTEOTHFA Vb4 /- dili % Gold Wing & I
NBDHh &3 EERIE, Gold Wing D Z i %34T % 7 {5h,

Fig. 5 Character lines of former Gold Wing

Fig. 6 Character lines of proposal A

Fig. 7 Character lines of proposal B
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EVIERAEREE ERE L T/,

Gold Wing DD 75V F A4 X =V, BEX O,
FAEE DRI Y, & F I F AMETERT, BT, B
R Gold Wing SR L CT&E 72K V'Y 2L T4 v %K
L7z, ABDAZA YV U EAL VoY g VMR- E 5 7.

ZFLT, ABAR—ZIZLEEY I T v TETL 5 HIME
L, F—LDEDETFTHFA Y EOBE, KT nl
12 L7z AD1 358 L 7= (Fig. 8).

Fig. 8 Mockup model representing selected design
concept

4. EERETILOFIE

4.1.King »*5 Premium N\, 7L I 7 LEOHE

AD1 DFERIC KD, [HREME] & [ZHEME] 2R L 72
ABAN Y TDEAL VY g VBPRE LT e, KET
LOFAFa 2T e LT, ThETREZIZH 5T Gold
Wing 128 U T T & 72 [King of Motoreyele 128D,
[The Honda Premium Tourer — ADKEIZ NS Z 5 Dkl
X LRFEEDED N,

Fhaexl), HEMNT YA Y ETILOHKEICED S T
YAV F—LAVNEZAT, HEIVET IOMELS

Premium WO EEIZOWTOHERBRAETER S S Z &
25 FEAHT 72

JAVEHETOEE, L LTOTL I 760500, £—
BB A I NIZEBITBTL ITLMEDH, Gold Wing 124
{bL7=2FVL I T LMEOMIZONT, TREFHDOL L%
I ANEDS bk cERZ. TOEZDOL Y M, B
By w7 O%E, [ZADEENIGSZ S OMfE LT
FEENH o7z 2L, HZOEDIZT L I 7 LEEFE
28352 EEkDY, Gold Wing bl T4 54 7244 L%
DEDIZT VL ITLMWERHMTEVWIFZZASThH 7.

ZZTRINLZET L I 7 2MOMBRICH - T, HdEo A
A=V hHBERTLTE7-0I12, OEDDYF Y F EER
L7z, Z24Ud Gold Wing iZeo72t Y ZDRWKAD K
ah, 77V FY gy THRWSEMRY Y — oAk
NDDOFELENH L=V Thb. HPEHESZDITV YTy
FEEBZ, IERADL Z b5V TRERBRAERELE.
BrolLZEBWHIE, RKEER NIV IRH I ELELT
X5, Z20X5%, SETCoaryry =) vy kO~
YEIRES, [ZHBE]ERBEL-V Y472 2080
AT 9 FIZL72E D% Fig. 9 IR T,

Z DORFE A RAOEKIZ, DO AR D T
BRI K55 2F VT4 OFFA vERET I L L.
ZOVFVATAD BN, B/ 3— DT A v AEHED
5 EC, LA A—VOWD T LT, S

42 EERNEFIEREDAZDDOTFY I F—T—K
EXZA) T T =T DERE

ADT HMERFICG T 72 [ttt ] & [ Z &tk ], fxa v
7 L kDB Premium #RLAZSF DA, 2Hb
EEEMNETIICBOTEBLL T 29I B 5T
A vF—TU—=F&LT, UTFONDEED.
(1)mavsss b
E—AHPA4 TIN5 L&

Fig. 9 Conceptual photos of active pair with the Gold Wing
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ZLTC N6 T4 v F - - FTRhADIREEM
L0 (1)BRa 57 b Thb. ZOEBROED, #i
A8 A4 T —<E LT, [Styling with Refined
Sharpness and Tension JEA# & 11728 & & BRI 2 E D 7=,

HoDTALAL ) VT -2 WHEICTHZ LT, £
NZhOTH 4 FOMERE Y 22 E» LAaN6 8, 28
DENEFRNDZ ZENTES. AT —2ITHEDIWTIER L
7z, BEMET LT DZ LAY V720 v F % Fig. 10
IZnd. 72, EidlZE@D 274 v F—7— FIZih- ¢,
HRR 2 AR FENE L 72 N2 DN TR Mz R T <.

Fig. 10 Drawings for designing production type model

43. 71X -7 - FDOER{E

431. B2 /X7 K, Styling with refined sharpness

and tension MR & h /-8 & & BBERRE, DEHR

Ten, ktoz—-yFE&LTHEHLTW S,
Generation X XD A& IZAF THRR L o nWER AR A v
FELT, ZOHWEEFIRL W IZHEEINH 5. %
DEBDI=HDF—LxB00, BRI VIS N TH 5.

4.1 BIZR L2 F U XA TA A=Y L2k &, it
ERBUSESZ LR, 2AR—T 4 &I4 VT4 v IEMFIC
DEEOMIEBZZERTE (Fig. 1), ZL T, KKH-T
WBYTISORT VUYL EFE,ILT, BRIZODS720 &
L7zR=Z2A Tl s v T oET 2R LI EETESD
(Fig. 12). % 9\ o 7z, IROSFRHI 2 £ - 72 2 A&
RKOOSNBDTH 5.

FEEOBF I W TEM L 20X, B 5 Km0 2R
EBT, BRIV M EREIOTE AL, RO VS
o N EREEDINEDIRESRT V¥ a vH, TBIREE
CTREOGNBEIBTHA VTR ThH-72. Ik
b, BOEWIZA M v 2L Ty T2 —
FRAETHDGREAL A=V L, ZDA A=V H A

Fig. 11

Driving on winding roads

Fig. 12 Touring in tandem riding
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CTRLELONBELHICLZnWEE L=,
—YDOFWHEHIEFE L L, EhhE CIlEET S h, #
MENZAKROEL X &, BOIZHOERTOED D8 728
REDA A=Y TH 3 (Fig. 13).

432. E—2H14 75 L ENDKRE

WM Gold Wing i, Ao t 5 v 7 EfiL AV, %
A%y FEATDE—ZH A4 27 ILThH-7= (Fig. 14). IEH)
DYV YD VEERIRNELS, VT FE L TRD S
NAFHEICER L 22 &2, REEHEY 77 02— SR
L&z, D% Gold Wing &, KEEMKO XS &

EFINED SHA FF"EEEE AND TENSION

Fig. 13  Styling theme

)

Fig. 14 1975 Gold Wing (first generation)

uy sy 7 - AR T g LT, X5k B UK,
HALEZT To 2. ZTheDEEDOHT, Gold Wing D
FHO—2TH2 KT 27V VI OFHFA Vi, TEF L
Fr VU EICHBERIIDREAL YTV — b ETY
A v T BEAPHEAT. FDD, YYHEHLE S
AHZHNIS=DIX, T 2T7 ) VIR I N—=FONMIZIL
FoTWo7 IR THA YDA VT L — MER
&, HMELOADLERER, /Y1 & Z OO
T, WUEGEHEONIEIZZ WM BT AL v &k > T\ 7z,

ZZT, Gold Wing Z4 A4 ) V7 FH A4 VIZBT 55
MExYS272540D—DTH5, HBAEIZHOS K
‘/“‘/57}1/54' V12, Mechanical Line & THHi % T

. zk%xir‘m’“**a):n///&qmuz_ I —2Z oS
= 7&&@%@%::5[311%%@9@ CRETHSTFTHAL &L,
A H = HNS—Y EREF L 72 (Fig. 15).

k- T, BIKTFHFA VeI —h&E S, 75
EDELELESTOLK—HT, AAZHNII=IUHRRZIT
WZEDE— 2% 4 705 LIRGLIZEDN TS /2.
2 Gold Wing DBAFETIE, 7 b7 =2 DR, £—
AY AL NE LEECGRS LI 572720, 794 0
AVF 7L — MEPHENZ A 5 K S -EL 7.

MOEBIZ BT, #lj BIA T — &0 OREI&O &
2B L 3RS, Y Y VR ORI 2 21
DEE#ERLZ. ThoDmz@ LT, BIsdEEahi
BT 2, MEFOEL X2 EKBILES Likar?. 2
ok, B aEB 456 L 28k EHR 7 -0 &, §#
WaRHEARL-ZZ Y VEDORIZ, @3y b5 A b
EREXZE 25794 v L7z,

XHI, BE—FFANLE LEERBTE72DDFHA

VAE, SR Z 23ISR LT TIE AL, 3=
KETELNANIED A = A )S— iz LT
72 LI E TNy 4 var—v ooy by
ARV Y 3 VORE =Y (Fig. 16) X, VY 2L V77 —
Ly VTV AI YT a U AN—BETHB.

DEDOBITRL &S %, SRS E T4 9% 1
THEHLI-DIZ, ZNENOEEIFHOEKR B84, 7
DIER»ERECENBE T Lo HIEEL2DE, #igs
FHA YV EBOVKRIC TS X872, AN sEEEIZXS
E—AH A INLELEDOERBTH 7.

Fig. 15 Horizontally-opposed six-cylinder engine and its design composing “Mechanical Line”
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4.3.3. FEMEDFRE

Gold Wing 3, EFLF vy &Iz, ZOHRRIZET
BRI A D AT E 72, 5IAldD Gold Wing D A &
AV v ZIZBWCY, [REEoRE]ELTOY v —T ik
NilE, LonwsZ2 7 — it sEE &L 7-.

gt FHORF ISR, Ty ErEEY v —
ThIAve, The 4 v EDRFRENED 2872
MRBIZL T, HXLBPREAERCXELFIRE L.
Prizcgay b 727 YIS L TR, 7O THRIE)
BHNDEA A=V ENSZI DD DIZ, /) —X & AT
V&R, MEYDHENTHHIEATHL, EWSHIR%E
52585 05ilBEL I k-7

T2, HljOBEHE L E A5~y NI 4 MZiE, D AD
B A O & D 5, O =l AT R T & 5 £ RN
LED %#RH L 7= (Fig. 17) '*.

ZLTC HBIZIALOHFIIAS Ty 2y MEAHT
i, EN AR AL DD, £ < OFMAREHIIEC
HA, BELRTOWTFHA Y EO8T 72, 512, fnf
TIXMAPI DR & % 5 Apple CarPlay(Apple CarPlay
1%, Apple Inc. DFGIETT) OFEIZ X v (Fig. 18), BRI
HILZZIREiOT 7 /av -2 KR E, il a4
BDANHERTTHRME LTS,

434 tEEORE —HHTHELDOEH-

SERCEIZ B B B X OFRBUE, M LoD DA S
TBEAMD DL YL F — TIRARSE) A ACE 1A 6 &S

Fig. 17 Multi LED configured headlight adopting latest
lighting technology for vehicles

=22y b YB XY, 24— X255 3 Dual Clutch
Transmission (DCT) DOMEFIZX > TEBE N

T A VICbnWTy, FPESOEBE$ 572012,
BERIET 208 Tha LOXFH &2 2N ThoEMITA
MTWL ZLhE2T

WzIEH T =) v 720 TiE, 50 Gold Wing B
2 EDOHEERIEL 72, BOEE LEVEELREOL &
FETI0vDF v VT 4 —h7 =%, RZBEEIZADD
EREREIT, BINAHROEE L7 (Fig. 19) @,

F/2, AV=F A= 42X—=2I121F, TVHNLKNT
B3 BATTFusrREHMA L 2 LT, ¢ HER
AR 2 DT A& B U (Fig. 20), WEslililssto & 5 7 Fei&
ERBLZ. A—20EBEHICENTY, $HE» 6 8R
FY ST LA ROEN A E, TOFHRIERELD S
TR & 7z,

Fig. 18 Apple CarPlay

PEARL STALLION BROWN

Fig. 19 Newly designed two colors specifically for
developed Gold Wing
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BT, 24 v F, AV, +EF - E, BiEENE
B TR E 2 754 212 2onWTid, &E, 7 2 FEfM e
WhL, LokhE U2Eil2RBXE52012, ikd#E
L7ZEARWDZ VIR e 5 Uiz, 2hick D, e
ICHREICED M AE U T, PEXEZELENB &S
12 L 7= (Fig. 21).

72, TAXDERBEES Y — MIOWTY, T DHEK
LREICH D RO Y RS 8 — v EEOREEBTEL 7
(Fig. 22). ZHUZ &, MBI TV AL itk EE 6§
koEaLr Lo EROFER A HELE .

ZLC, VT L ADTHA ViZ, B Gold Wing 234k
RLTE?, MG Lo TH 2 8ETE> M1 %2TF—
T L, Wl OKMREN AL EFE L7z (Fig. 23). 20
IYTLAIZKD, Gold Wing®D7 7 w7y yFLLTD
70 L, Gold Wing 2T T2 HUDERR L T DM
WEIAD 72,

4.4 BERNETIVDOER

Fig. 24 12 BPERIH] AR 3. 2018 Gold Wing DHHIEIC
720, ®RAZ ADIDAZA )V YT ETA LY 3V hb
RN 272 244 ) VT =< ED T,

Fig. 20 Analog type tachometer

Separator
Windscreen adjusting lever

HeadliTimmer switch 1

Turn signal switch

Fig. 21 Handle switch design that makes fine quality

feelings through operations

HEI 2T MBFohET L I 7 4R 452 b
fb55ZLTHAEL, A A—-VDRDATE L.

EEI VN b, EN, E- 2450, B&
CHEEEEWITHA VF—T—FEED, 244 ) V7
7 —~< T % [Styling with refined sharpness and tension
WS NPl LR OFEBAHIEL T& .

Fig. 22 Texture of seat devised with high ingenuity

Fig. 23 Vehicle emblem

The Gold Wing Tour DCT Airbag (2018)

Fig. 24  Production model of 2018 Gold Wing Tour
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Generation X R ZHEIZC AN, ThE THEIN T
72 Gold Wing 5 L X 2N LDODE, HE 2K B X
BAN VT ERBL 7=
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[eerE], T2 RLEMEIEBO»IZ, a vy | kdifk
ELEMNGE, RV VY EALIA VERGHE LAY T A
TDhESD, erLLETuR - g v EERBLA ZLT
JEIR D Gold Wing IZHE4 2 Z & D7y, JAUS, ik, 1B &
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ZTHIZXD, BRIy T P THS[The Honda
Premium Tourer]ZARBIL 72244 ) V7 FH 4 v AE5EK
EHBIENTE.

SHONEEL T, THA TN ZOREEIZES L 72
mid, KNEDHET 200 A ALZ TS, A Gold Wing D
THA VL, ENEFhOTYA v Tt 22 YT 57
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Lo T05%,

REIIOEDHEE LIFTE Gold Wing 77V F %, Z
N b EHIZO BT T 2L, HATOBERIZES
NHTHZEICHTES T AV ThH I &%, THA
VEEMBLAEZEDOELTOL2LHSTWS,
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Styling Design for 2018 Gold Wing
— Clay model —
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Hidekazu IWATA
= = ABSTRACT

2018 Gold Wing OF¥IE, DB » S 17 F L0125
W H%##%C, Gold Wing 75 ¥ FOFHMHEAR R BT
sbihiz. TOITFOMTEE 72, #t2, BB, A% Offf
B OZIIET 2 7200, o734 v, g,
BEOHBtZHIE L. A ZTIHEEVWZEOEWT
YAV ERERRT 72012, 3BBEOET L EHIE fEL
7. ABA N VT LTEEEINS[Styling with
Refined Sharpness and Tension JEAH & 17280 & & BUERE
&0, BFV VT BEDOAL A —Y & LT, BRES DMK
ERMTZHARTI &, RO ES L2z B0 7 2
V= MERELZ, 2k, HIFL 240l E, Bk
NAEHEE, EORICTHOL &, Hi Gold Wing 124 &
DLV LA B T 7

Seventeen years post its debut, the 2018 Gold
Wing was developed in the pursuit of transforming
its brand. In this study, we aimed to realize
advanced design, functionality, and performance that
reflect various changes in the markets, including
environmental concerns and transitions in people’s
values, experienced during those 17 years. A high-
quality design that meets every aspect of the
requirements was envisioned. To achieve this, design
models were fabricated for three individual stages of
the design process. The styling theme was determined
as “styling with refined sharpness and tension.”
Based on this theme, we selected the Japanese sword,
katana, that symbolizes the culmination of functional
beauty, and a track and field athlete, who represents
power and muscularity; we set them as the symbolic
images for the design. By implementing these image
motifs on to the design models, the exterior design
aimed for was harmoniously fulfilled with functional
requirements, design evolution was achieved, and a
design appropriate to representing the developed Gold
Wing was established.

1. 13U®IC

SalBHFE M7z Gold Wing 1, BROFEFEH» 5 17 0
AR TOINLEFLF VP57 T0 17 £,
LR N4 DR, BIHFIERE L 57 BEMEIRD 5
NB244) VI TFHA VOBFFIZENTS, k&A%
MRBETH 5 7.

KEFLOMFE Y7 MiE, [The Honda Premium
Tourer ~ADEININSZ I DX L REE | EED LR
7=V 2 Zicid, fEROBR A T, KoF VIR OH
LWHEBEOLE B A BT &, HBROEHMEIZSEIDL
WIEEEME AT BT L, vy Yy =) v RO TH o 7
P THER&D kv & —
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INEFTORMY — V&, A KEESZE L AHIZE THL
RKTBHZE, BEOHNBRD 5N TW S,

Zho &0, A% Gold Wing 2D 150 X R, R 4
ELAZA N Y ICMA, RTFHA V2T LHETEO
P& LT, LTD (a)-(c)ZED.

(a) BHEMEREZ 224 ) vy FE—F v POEBR

(b) BE— 294 AR ONE, e £ L X pHef
5, TYVVETRE LRI OB

(e)tithEfrh oy sy =) v 22 E T T 3
IN—=H 2 AL ORI

W Gold Wing 2 Honda D7 5 w7y w FEFIL &
LT, INGEEBRTE-0I1C, HIgTREMEa v &7
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FERTZELRL AL L CERBTIDEND S, 22

THAE, SEEOETLEEIE T HZ L& L.

(1) F¥A4 vavx 7 bETFTIL (Advanced Design 1:
AD1): THA Y AA T4 ET I

(2) EMEEET T (Advanced Design 2: AD2): L A
7o MRT X ML O, JBIRBA R E T

(3) WEEMET L : TIHAFEDVY AL LB ETIL

AFETlE, ADLIZDOWCfith7=D%, AD2 6 K U EER

ETFNAZDW TR 5.

2. %iTHRETEF IV, AD1, AD2 D&IE

21. AD1(FH¥L>a> T FEFIV)

MO T4 v &EBERTRL, BIT7V— 4, KBiTz v
VYDLATI b ER=ZIZ, ADIDOY LA EFY VI %
BIhko7e.

B REZooHFmEMEL D, (a) BEMEEKT 2 X
A4 )y VE=3 Y PORHE, 12OV, 4D
IN=YVDFOTVL AV b HERFATHILIZEDE—2TA
N6 L EOHEINE, R ARD Ahzy vy v e ay
K=V MZkd, WBENE Sy r =V v ok d > TERE
L7.

72, (b)T—2H A VAR FHEORE, BWHELEL
ERMAFT S, TV v ETERE LKEERRORE, 2
DWTE, KERm6 KTy Y v &8N, =V v VR
DEHERET A SRINCTE I T 5 Z & THEBHL .

()i ETrE R Y Y =) v 2IZE THIBT 5
IN—H ZA NGB TFORE, LT, 7992
Yy TERTILE LTOEEE T aR - 3 VIZk > THE
Frlans, @RV 80 b ABRERBE TS 2 & TEK
L7 (Fig. 1).

2.2. AD2 (FRREEMEIET L)
FHA VA B & LT RBIL X Rz ADT ISR L,
TLU— AT LB LA Ty FORSME, KT A b

RPN & Bt M, EITERE S & ORMGIEY B Z b
72, ZhEDER»PS, KOS BB AT LD IZ,
JVAETIRIZEFEEMA TS, KT VKR —FV
POV A Ty &, R, BEET 5720, ZH%
DEFNLEADL %, T—420O ETHEHAADLYEZ. T3,
ADL LU T, 7V —aRT Uy v vl oy K-
FUYDERARENS, 284 ) v EIZ, KERERN
LTz L —T/Rd ADL OBIRFT — 2 IZxt L, K@
TRTE AL T3 (Fig. 2).

INRH AR, KD SN BB A3 &5
27— & ECBIE, 8L ET, NCITHEEZH\WTY
LA EFAEHHEL 7. ZhA AD2 Th 5.

23.AD2IZH BB TH A L INT L ADTEL
FELWTHA VINT 4L A ESER S5 720121, wiffi
D& T =4 DMIETIIRBATE LN EIZEZICTPH
T3, LaL, BRNABLEAAEE RED 5720, T
D AD2 LI B FRERGET T ILIEE S LT M Tk 2
T T ThHoT.

THED, fEO b2 L4 EFNIE, ADL i3k
E<HIRMNE LS EDTHY, BIKNEINT VA ERNT
Wz, ZOHIRDEN LD, HIEDOYANT VAR AL

Fig. 1 AD1 (Design concept model)

Fig. 2 Differences in styling between concept models of AD1 and AD2
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Fig. 3 Beauty in form of Japanese sword

FrI28540DThEE, KANEBFKRORNIZLS
LDE 57 R, AD1 TRE AT, B
WL LzZA4A4) v, —UIHBEIh TWEr -7,
E—APAINETYA v F 3 LT, ha<)OREE
LTDIANT VAL, A4 VvF T2 854 vaiieL
TR X M B HERmOMI 35V 21F, 284 ) V7D
Wik 4 5T HEEFHH TH . Lrg, 20ONT v 23R
BB AVICE > TRD > THD, BIY A= L
LDEALTESIZHN TLE S, AD2IZB 5T ¥4 v k
DINT Y ADFRIE, —ERR S ADLICTHL, 7—4
[RGB 2 B, ZH LT Ptk > Tk h
7HERTH - 7.

3. XELINBEKR—=EFERETIVOFIE

31. 224 Y TOBEHRE (UKR—2)

AD2 THEFR T X - X £ X F i, ZEPLAE OB
FEAER G ML, BPEMNEFLE2HET 52 & k72,
ADLICViBEND BERTZZLIZEBAAED, KDEVL
NILTOETFILORNEE T 720121, AD1 @A 57
4V EHIET Z ERBAEEIE L E A

F9F, AD2 OFHEIZ & > THFIZH 572, AD1 OFD
D ABIEET 2 Z e 6072, ADLI ORI/ VR,
IR 8o, oKD, X FXEFABRLFASOHTH
fERL, HEDOBWIZHDAA TV S 7z,

F=2 M T AL D2 ELDOTIZEL, H
SFOHIZED AA THILIIR L - EE 4%, BOREBT
A (VK —V) ¥ B07. 25 LB ER5Z &1
EoT, 3L THEEBIRICMEKRZ AL Z EA0[REL
KBEDTH 5.

32. R2A4 )T T—TDHRELER

FPALEBID 70, ¥ —L 82284 ) VT — 2 &EE
L, %4 ¥ A VSO THA L7, [Styling with Refined
Sharpness and Tension JEf & 728 & & BHEIEITH 5
@ ZZIEBREENERADOEEE, EFFLLTEDL
HNCRBTRED, SO6BDIEREBI R

321. R24 ) 7T —<DER-FIREAXT]

[P -8l & EBER] LBV, £F, AODMNE
IZBOWERPAEORHART]TH B, HARJ)LIF, BEEICE
B ENEPERHEL &, M E2/DEHI DB EDOLRM
Thbd. INLHEEZEmELTHEEFIh S NOBER (v
T84 V), BERFDIZEIZELW (Fig. 3).

i? DIFXEE XN Z itk TEEh7-HAEE

FE L X LRIFHSHRFOIE O 5D 72 BRI C 5
h@.ékﬂfw%#étbtiihtéEWTILn@
B, e LCOBEE, WET 2 Lavhr i3, del #
M U, BEE AN, XD THAERTEER 06
ROBHRE?Z. ZOHRI]PRTELOHERE, 7LV A ET
LDFx T 7854 VIZHRAGDYE, 244 ) V77—~
Th 5P ezl & BR& ] 2 BB L T <.

322 . 224 ) 7 F—<vDER-—ERR EHA

MoEF—7 L LEBARINICHL, mMEBOEF—7
&Lfmn§#AE®ﬁ by F7 2 — FDBFHRATH -

CEREBEREROT 20 - F O kD Ak, JIEOBEREN
&hﬁh%a&t,ﬁ@ifﬁik&eht%@fﬁé
(Fig. 4).

ED, LV ITRBIZOARLL =/NIE, £ OIKZ D
LOBHEEEEHEDLTWS, ZOELFER7Z) -t
ATt e X g2 MEBD, A HlEHE e LiggEa v

Fig. 4 Muscles appearing on body of top athlete
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82 MbE RS 5722018 Gold Wing 2 £Bi4 5 LT, &
BSHEbLWVWEF L~

NEEF—T7 LT3 ETR2ERNOR, NET 58
BEDOBRTH B, AMKDT v+ v REELOHITE 212,
ZHEIH A 0B A G UNAEETIIEN L WS T & 72,
MPNCEEN BB EA A=Y L, BEHOBANC K E N
TNT VU ARHADT v 3 ViEGANSE Z LT, ¥l T
EMEAERAREE 55, TD XS GEikE R8I
1, RAHICRBHES %

Thbb, HizaEENE T ILOERKERIZ, iz,
o728, mMiABMELTIE, ADLAWASZ LA T
DOBITRL L e % 7=,

INhS&WE A, JTROBINEAR L ZFE EHBO 7 2
V= ETF -T2, 224 ) VT =D [P h-
P& L BRIE A RBIL Tl

3.3. EARABROTH 1>

[N g L BRE I VWS 244 ) VT =~
i, AAETFTA VEFICRELZEDTIE RN, 7L —24
RIVVVDRAFREZAZA ) VS OEBELEFTH
5. ZhB L LI, 284V VI TF—<E2KBIT 3
LTI S 0,

HARIIZIE, Ry P L =26y RS FIZES
AL YT —=LIZRL, BRNERKDAA R Z 55 T &
T, 7L —20DL->»D LziME&R AR L 2. £/, A
DO#FEETEIRH /NI FTHZ L THVBEEAIED 2
L, RS )GE2D2500WTEDI R (LOX)D LD &,
UL QBERAA LT3 HM % i L 72 (Fig. 5).

IYVVONETHFEAL VichBWTE, YY) vy EAy R
HIN=IZH L, TV =AML 720 & REkD, fE1E5 &
DXEBZEIBRELRB L. &6iCu7 A il
Do TRAWITKH->72ERETHZ LT, 7ZA) — FOf)
WO &S ENmaED L LD & 2 kLA ARH L
7= (Fig. 6).

Fig. 5 Representation of styling concept on basic
body skeleton

34. X v5U0851>
TREFLTERZIBNTELZZL L) v IIZB T
BN T4 V%, ABFED Gold Wing 12K L T o fmk X ¥
5728, UFOZODF v 52254 v &FKEL . Fig. 7
IZEREFLDGHEE Sy 57454 VERT.

(1) RV Y aLT A v KERFDHR 4 & Ul RE&E

YT ITA Y
(2)BRMEF v I 2854V : FTATILI R EHEIr =T
= ANEDENDTA Y

INEDOF vy 727474 VIZIMA, KEAFED Gold Wing
TiE, e LTHIAOMMEEZ RS A4 v Fy T 7454
VEMAZ, B EODF v 50854 VIZKkoTAEAL Y v
TEEBTLZ L E L.

(1) RV aLITA Yy (XAH=ZHhNLT4 V)

(2) BlEF v 525254

(3) X4 vFvI732454 Y

hE, KRFIZBWTIE, KV VAL T4 v E A=
ANTAVERT, TV ERUDE T BRI
EoT, T—AHA LB LIELRT OO 4 v &
L 7- (Fig. 8).

Fig. 7 Character lines applied to previous model of
Gold Wing
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WZZRELEAA VvV Ry T2 45401, HAJT]O
O AP ELELE, M EADLEFROEEICIR»E Xk
WIA4 UThD K74 vERBRE-2H 470 EL
TOHRIEREERERBT 572008 D 74 v L L.
72, ZDFAVIE, F-RICfHS Z LEEL AD1 OO
V=T A A=V EEEE XS5 7200, EEOWRY A
Lo,

N6 =D2D54 vOETNhENEBES, fcDEHRD
B () 1203, MRE oz Ly ehELr2) —
N DALY B [JIE] ERBL 7.

Iholcky, X722 Ih ol D/ =Y DD
HREEDHEAKRE LTIIKLDD, kD~ 23TV 2
2 7.

BE5. XM X vF 7254 EEBRTH2EE/N—Y

351. 70> 7z 7ULY

Tuay F 727 ) oL, BENIZE XL Ry T
274 VORERTTHY, FIFIZTA Y FTar sy g
VORULVELARESEAT2HEELBHTE DD, £ 4
VEY IO A TAVEMHMBICREL AL S, ke 200
km/h Z#$HRT V¥ v L% F;D Gold Wing 125 &b LW
A Y ETuT sy g VRSB E K.

FOERBEOEDIZ, Turs sz YHREAEBEDOD R,
Juy tv2s (7ay b7 7Y VIR LR D
25 b, FEEF Y I 22 T4 Y UNETEBRD
BN, ZLTC, A7) #RTAICREL, Y27 47—
FadBemddsz. 25352 TC, avry—-1)v
THROPEEEMR L AN SE, Ya— by =) Vst
T4y bl ZRK=T 4 BRIEOYA ¥ F¥—)L PR
BIBIL 7.

RN BN OE A 2T RS 70y b 727 ) v
IR, BE LB D7 2 ) — PR EY Y, BTk
AR DZEEA A=V LTTFHAL VLT

E, Ny FFA MRS TRV T 2T ) VIERT

Fig. 8 Three lines that constitute styling of developed
Gold Wing

Y4 Y HITOED B (Fig. 9 ho &) o, i
A5 G ARE R D Ao E /NS Lz, 222344
VEXTIATAVOBEDTHD, HATIOUE (% 5
X X)IZH 75 (Fig. 10).

ZO/NE HMFIC K 20U 0% A KRB, Efir S0
FIRIZA VN 2D 59 AT, IR EREEER-1T
W5 (Fig. 9).

352. I RKILAYIL, =K K57

I FLH YL, RS, RAERR O R TR O
ERoTWS. 2070, IFLIYILOTFHA VIZH
BROTHA VOHREKRE S ELATS.

AL VFYTIATAVEYREIZEDTZDIZ, 7
Ny T4 MEOMNEN S8y Y Uy v — b L&k

Fig. 9 Front design fulfilling characterized design
expression and performance

Fig. 10

Slanted front mask, with obtuse-angled
surfaces and small radius corner,
representing forward mass concentrated
looks
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g, by TRy T ADYA FISFANEDENRD T A VI
—EDTF VY 3 YRR NS, Uk (X &
F) 2o AKX (EEB)IZikiF 2 HARTIO D &5 7, ik
J&D B B PR ENEL 72 (Fig. 11).

IR TLEONET 4 ViE, ZOBBO—FL T2
2T, BREBIES AL VE v T2 8 T4 Y OFIUCHE
BXER A F I VT —x BICh BT, KIHIZH
izl EE & L, EBEE 5 272 (Fig. 12). 5123 F
NI TEB TR, AV TF =23 =F =L ENDEND
KD RAAE. ThbIzkD, SR CRAIN 22 1H
ERiL7z. 2512, WAIABAKRDET V¥ v LA
25ED T &S &, FEIN AR EmEEICAS L, 7
2 — P DREERBL 72

I LEERBEZTZ L2k T, HIKTH A Ak
—EDT VY a VERFEE L E, ZRITICdR A
W2 x4 0%y 52854 VEMRMIZRTIENTE
7= (Fig. 11).

Fig. 11 Main character line of developed Gold Wing

Fig. 12 Middle cowl with mass boldly removed inward

4. TR PEMMICL BMHREETH 1D
i SLEARAR

BERICOGEALY -V VY ERLATHEEL 2RI,
AFIFED Gold Wing 12\ T3, ZhE CRMKICEEL T 7
24 ThHD. ZTORDHITE, FEAEFEDLHIP, BHrD.0
HidonED 24 METE S Z L AMELFEE S, L L
N6, Wik L7z, 7V ¥ a YER»E I IV DMK R
Fy 72454 Vi, BFLLEPIIRICHFSTHEDT
o, BB &k - TE, ZORMREET 2 EHIZ§ 5K
DNIHEZLEH5. LT, T4 Y ORD BIZIR &R
ighRAEmWERE, B L XL TR X E57-912, 0.1
mm B COTGIRZ S & GHili 240 Lk Z 7k - 7=

Fig. 13 1I/R¢HAE Y, 0.1 mm WATCEE AN A 72
IV T ERDL. N ERIEBBRERBT-0D 5
A7V N T3, THA FeEfiEIERE L T k-
7o AU, BT OTEIRZETE &, Skt L E MR B )1k ge
DF A L &REDETZ L THILLZ. CFDIC& 3 HIRT —
& ONfEFRHI % Fig. 14 1R

Fig. 13 Changes to satisfy design and
performance requirements

Fig. 14 Realizing compatibility between design and
performance through repeated tests
(example of CFD analysis)
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5. EFILD5ERK

KA ET7ICHRE LN Had, HRERHEREL 7 9 A4
VE, BRI X8, N s kAR T A2 &
THb. ZDEHITZ, FiliZHlirNiz 27 v F 3R A4
A=k, VK TRLEE DS 20 DEOANEMENRD 55
5. SRS ETUORBEF S LWERLE, k&
ZIERIC K > THEFENZARBFD Gold Wing i, 7% 4 ~
IZRDENBITRTOFEMIZHLTZEbDIEWEET L
Th5. Fig. 151258 L7227 L 4 EF )L %, Fig. 16 IZE
27y TETFIERT.

Fig. 15 Completed clay model of developed Gold Wing

Fig. 16 Completed mockup model of developed
Gold Wing

6. £&O

EPEMET L 2RI E 5720121, AD1 7% 4 3
VETPETLE, aVvKR—-3x Y Ml OBREM TS
MENRDH 572, ZORDIZIE, 74 EFTY VT OBRRET,
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<, [Styling with Refined Sharpness and Tension JGffi &
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R Lk L BHEE, HrOIRE B CHHEE (VA —
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EFILDAZA ) VI RERL 7=,
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SHBIHEIC R DL Z %, US> & Z2AThH 5.
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(1) SHBEECT, hE%E:2018 Gold Wing OB¥E, Honda
R&D Technical Review, Vol.30 No.2, p.1-14

(2) Ve, MmEE#:2018 Gold Wing D2 &4 )~
277 %# 4 ~, Honda R&D Technical Review, Vol.31
No.1, p.1-10
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— Coloring —
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2018 Gold WingD# J — 1) VY ZFH 4 VIiZHW\WT, M
— 0 [TROTR T 72 A& A AT 72012, 7T —72
IR, B, RN E T BRAAZE T - v
ThRBIEST. FIEAORGTIE, BHED H 5 HE L1
KEBIAL Y 24 FIZk->T, BIAa@EE+FBL 2.
i D TGS J6 F % B EEOFE M IZ 5V TE, 2RI
ICHETEDLDNTOWAHT, BN asEENE235Z 8
T, KO WARIcEEEN A LT 5 FRkEEALZ. 2hb
DFHEEH ST, 75997y T7EFLELTO, [TRY
W 7= R % KB 505 -V v 7 #FBIL -

For the 2018 Gold Wing exterior design, the
coloring design was carried out involving materials
and surface treatment as well as the colors themselves,
pursuing to create a “presence like no other” in its
design. In the creation of the new red color, deep
color saturation yet having clearness, and shadow
falling to intense darkness were employed to represent
a dramatic hue. In the expression of metallic feel of
lower area on the vehicle body, the method, in which
metallic expression is explicitly enhanced by exposed
metal parts partially arranged within the whole area
mainly outfitted in black color, was applied. By using
those methods, the coloring design that represents the
“presence like no other” deserving for the flagship
model was successfully materialized.

1. 13U®IC

Honda “¥w#D 7 7 v 'Yy TEFTILTdH 5 Gold Wing
M, METANS 1THFDOLEERT, FLETLF VY
Eh7z (Fig. 1). AKBFIZH 720, ThE T > TR
dty 7o & LTOWMIIOMAK &8, Generation X 7 E#r
LWlEREE 22 A0 AL 720, ¥ Y 2T b,
[The Honda Premium Tourer — ADREEIIZ Y5 Z 5 Dl
TLAEE INVED SNz F I, BRI 87 b
b, K% ) — P4 2 0EMEL ERmAEh vz,

—RREIS, R & SRR S IR IS K B
ZENBW. ZD720, BREEDTNET A ¥ kD
HEEREO. FCH T -0 v, AOSKFBIZ4 A
Lo MZERA 2T, BRRIZZ OO 23 v 2 7+ &=
ABEVIBREEZROEDEE NS,

LZMZD Gold WingdDHh o=V V7%, ho—, %7
Y7, 7 4=y a(Color, Material, Finish: CMF) ®
BIRITHEDT 2 =D AV P LTV =010, (R
' “#R&D kv & —

rFEntno7z, HREMZ ZEEIZHKZ 05—
DY ZIZONWTEERLZ. REREICLEEbLE SR
FEB, il WEREROXRE, 2EepieT, 7—v¢&
L CRREL 7.

The Gold Wing Tour DCT Airbag (2018)

Fig. 1 Appearance of 2018 Gold Wing Tour
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ZNZFNOERNLE D HAIZDONT, flERL AR ® Gold Wing Tour &, V¥ FZ 2 L Z®D Gold Wing &

BB, W ZODODEA TOEFIANREEN TS,
VY I Vo6& D Gold Wing Tour 121X 3 @MDY
2.GoldWing ) —=ZXDhZ—=514>Fv 7 IT—vaVEELE (Fig.2). by 7L —-Fekb,
Gold Wing Tour ® Airbag & ET MICIF 2 @A HEL,

I, 2018 FEEF L& LCERE S N7 Gold Wing & I35 1EGIZRETD Y57 4 v 2 %L 72 (Fig. 3).
V=D, BHNT—=F4 v TERNTTE. ZOh»s, 72, YUY FF V2L ZAD Gold Wing 123 3EAEHEL
ZNZHOERHIKIZ L > CTH T — DBV SN S, 7= (Fig. 4).

Al Gold Wing &) — X2, VY + 7 v 7 FEUER

Fig. 2 Color lineup of the Gold Wing Tour

Fig. 3 Color lineup of the Gold Wing Tour (airbag-equipped model)

Fig. 4 Color lineup of the Gold Wing
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3. h7-V2TT7—7DEE

3.1. BEFICHTZ GoldWing D4y &—2
HRTREIEFIFABMHTHIZE T, Matured
markets, REAGE VWS RBAHWOhTWS, 20k
S AR D G & T, EmATICI VT Y, HIZHRE
SR AT EXE 37T TIREL, fE) FOBERRmMAaR
HEABERELSTWS. ZZ2ICBBROLEEE L Z &
MNTET, BUHTHMT 7V PRSI D

4 Gold WingDH 5=V V7 FH 4 VRT3
D720, BEM, =T L TERA DR A 720 S|
THBDMD, B Gold Wing DA vt =V AiRDKS Z &
NHF LB FRRO A v =D % Table 1 12/,

ZD&H1z, WAL Gold Wing 6 HIETHE A v —V
%, BHfRoZg b s x 8 CE . Zhoot v b —
VITAD 5 N7z OFEBAEE L T, Gold Wing X%k
VR X, o' FIL &3 il ME— g DA &
o T\ 7= (Fig. 5).

NT=VVITTFHFA Vv EBIES ETE, KOO
BEMD, Gold Wing & IR Ak 28 29 Z &8
TED LD, LVWHSTWERD, 77—V Vv 7IZEIT5
AyE=VELTDOI T VI T—TEEDDLILL
L7

32 R EFEREST -V TT—~
JERD Gold Wing 23— " TH DT 5 &HNTE

“King of motorcycles”

“The Interstate of the ART”

Table 1 List of messages appeared in past catalogs
Period Message of catalog copy writing
1 1975-1979 | King of motorcycles
2 | 1980-1983 | The Interstate of the ART
3 | 1984-1987 | Leading where no one can follow
4 | 1988-2000 | An Extraordinary touring performance
5 | 2001-2017 | Gold Wing is the gold standard of touring

FEELRERIZ, ZTOMAEESH 5. SO Gold Wing T
E, X5 FNEMA 2 RO 72 e 2 FBLL 720
CEZ, Wi N =) Y THEERF L7 Gold Wing
ELTORIE, 727272 ZISHE5 2 TR S 2724
FWNWAMUT, BUAZENTEHZ L H#HIEL =

ZEFAMEER TN 723 DI, GRFL
W 72BN, RS G OIS A, BESMM L E &
WX EXERBEPEELLS 2L THID CRME NS
BOLEZLDL. FD-DITIE, M 3®EDEHE (Color)
2 69, B 3—YDHREM (Material) R, B, H L
F (Finish) D FEOENAS S 26 THIR AL, AWM
TRV AVITBEIERMBEE LS TL B, I THRA
X, 77—V v RO EREIEILRICE D A, [RBRH,
fili A 7= k], & 7223 o 7=l RRE) L &, DEbY
5D ENVNITL -k, HTFT—-) VT TF—vELTH
7.

“Leading where no one can follow”

o -

“Gold Wing is the gold standard
of touring”

Fig. 5 Precursors of the Gold Wing
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4. HZ7-=V2T7—<DERKICATT

41 BEWAT -V TR —U A b

HT—=) VIR ET IV AV NTHBUEIE, Th
ZHOMWEMIZH U, ZOREN - 72 BRIP4 Hid Z &
L7,

Mi—ME —DIFHETH 5 Gold Wing i, TDIFELAED
A EAEME LTINS, 200, &4 D5
123 U Ol 2 MR IR R A 5 2 85 T &N TE
5. ZHUFIEIZ Gold Wing &2 EFILICE- 2 5= H5kE
Thsb. BIRIIZIE, 77— 3= n%< 24D 5 H0
AR, SR AREA IR LY, ANFEEICiNhS
BRORMOGRMEE, BREABERL, THIZERIL Tn<
Tzl

— T, AAZANIS=YBEL %G B O T HIGE
BT, BERE & MERE A S 2 B & OB D AFAE & BN 72
HBHZEEE#ML, Gold Wing 7 & TIZDORREE %+ KBl
FHZrELE &5, ThoEEDENZEZT VT
FZMIED, HEEAEATTI I v Y 9 TEFLELT
O PEKE, [ROEG A& # K835 2L 2HIE
L 7= (Fig. 6).

4.2. CMF

RzzBIC 0 ERDbYE 2 GREBlE, @R E/ A 5K
LB, vTVTNAET 4 2y ¥ allDNTEREL .
BRERIBUZOWTIE, ZHhETO Gold Wing iI2B W\ T
b, BWEDO S BEH-ZFbo TN I TE . L
ML, SGEH 5= VTS Lz, [ROYT 7=1F
TR A2 RBT 57200, X655 LRPBEZEEZEZ 72
—BE R 727220 TSR D, ARG E L2 W1, £
D& BEINAHNRE5 2 5 GQREBHOEBELALRAKR &5
ATz,

7o, OEAHADMEBELRD, v TUTLET 4=y

Fig. 6 Defining characteristics clearly separated in
expressions of exterior color arrangements

VallkBBREBRIZE I Eb o7,

LodDZESPVEEELY—IE, LY —DOE@ZTTh
<, fill572 & ZDOMB VR RS, ZOE L EES—
e - CRtlglcik 5.

7z, NWTRAyFEMNGITBRN—VR, 2V T
T— MIk> THREGICRITE 2535458, 7142y
VaDENILST, A HFE Vo BT TTIIERL
ENAV, EES PEEOEBRE TE 5.

ARFIZBNTIE, Ths CMFa&RkThs—) v
T v EFEEKLTHL.

5. BB FEDBN

BINGNR 25220252 5126H720, T—4%4
b TIROHERHEADLRBIZEEH Lz, T—4 4
AN GHEKREET S — T 2N 5. £, BKHIC
BB BEIZIEY A F 22 Y REMHWT, @il xw7zRET
BHXES, Z0k5%, T—2HAILELTIEDOY —
YOLEDVEORDITHSTL B & &, RO 7217
B DFRBIAER L 72,

5.1. ZERIBICL 2B EENROKRE

%l Gold Wing IZFHWA BB ORRIZH 2D, ZTD &
ARE—AFAINESTIIDVEDVEDDY — VM,
BN 2B & 55 & 512, BEHEBIZDOWTHE L /=,

WML BEDOEAENA T4 MR EDIEED X
LhEEL, 2o H>eEBRLY 2 A F2HO>&5 &
BWRGEHNS Z LT, IREMOIIRR, HlOH) X (2
FoTUDEDLS, BHEEOEEAKELTE. 257
52 LT, HljOFEE LD AR, B AR %
L5250 EBNTEDEE LT

Koy 7 MIZEDNT, 4Ol Gold Wing HAIZHFEL
724, CANDY ARDENT RED & PEARL STALLION
BROWN ? 2 iz DWW TFflk4 5.

5.1.1. #ita CANDY ARDENT RED D%

(1) FEVWHSBDOEODEK S BIZ 7:id Honda IZ
EoT, TOEERD, HIZZAK=Y, Ny ay, FylL
VOILK S THINPNTE - Z L MEELEE LG TH B.
HHEROT7 5 v 7y TEFLEHRTARRBIZENT
L, TRETORD, 612 EEWLKREGIZFryL VDL
W EEZ T\ FO-HICIE, REBERICOAEbE
5, PECHAONAREEANTZENMETH 572, %
7z, B E L, BERICE FWRIZBIENT, Aok
HFEL 7=,

(2) BEEEIC L BRIBMEY BUE, iRy i B $F
AN HHHDL I, FF7FF LIRTPISH K Lok
FCIEAL, WERINSBRFE2HWTHhS. ZHU kD,
By, PRXAZRUCXEI0H, BoEDO ML Y R 5
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FAFED Gold Wing l2B W T3, [ARkDOF LA WA L, KN
THD AN PEEGRIZLES &H AT

BEHEDOSH B H5—2 ) TIZXDBEERS, BN
DAL= X KWNEEERCSERZ LT, 244 ) VT
ENTZIROE L i A RBI L7z, 72, KDY 726 k0w
YA FRANOBDZEDLD T, —KICHEREBIAL Z
ET, URERBEANT IV I A N ERBTA I LA
Bk L7z, 20720, ZREEDF v 7 4 WL L,
CICETE 2, 7990 9 TETLELTO RE
EAERBLUZ (Fig. 7). 20X REGHRETO T, #i LuEk
RHMEM KL 225, HORLFACGE LI -7 &
B, ZZTWH Ry T BRER, @7V —2 280
N—=2@GD iz, #5—2) 7lEEE ot E R

(3) MR EFHME  HAEGHOEEET YT v TETFI
WRL, FEHIRTBIC K 2 @R A 5 T ko 7. WG
BONDMMERIIZ K > TRAFNELE 5 TL 5729, %
DKk ZE XK A E o 2T F IS L 2 RE TR
DRENDD. ZOXII, SRICKIBEEEME S B Z
BHIZET, HILLZAAA Y V7 EEDELIRELRT
WB 0, [TROEG 7R ORBNTE TS, 12D
WK L7, Thbb, HilizEHS 2 5kde & FiZE,
ANDEEEEZW 2T, BINGHRE2 52 3@l
KoTWBENEIPEMGET 2 DB D - 7.

FAEORAREEIZE, Ty o7y TETFLERINIWN
L, D7 ¥ A4 HIZ SR ZRIAL 72, W1 TZ OFEaD
MREBIZUMSE, [F2n] ML, Bxokibs
Ry, 2LTC, Z2OEZETICIRBVB] VWS FHEEH
IZEHIZE b7, ZO—HOERBEOBVEDLD 2R &
12, HIGL T2 [TRORG =G & 2 £BlTZ 20T
B0 &I U 72, Fig. 8 IZIHR D, Fig. 9 IZHHFHT
tBERT.

(4) REZROAHEDSR  ~N—23— M, 6k
DTNI TV =213, WS AaRNZ RS RKAHE#E

Existing coating layers

Sunlight

Pigment added ) Q
clear layer

/ Micro-grained
pigment
Q particles
Base coat
layer

Highly reflective aluminum flakes

Clear cover coat

OEy, It ERESGT LI 7L -2 28AL, kb
Y v —FEWE AR L2, 72, #5—2 ) 72
FBER AT A2 L TEREELFD, N—Z23— MC
T B OB EKEICIH EX ¥ 72 (Fig. 7). 2ho o
BOFMZ XD, fEkDF v v F 1 BETRKRLELED 5
T, MEEEATAEVEIREFEIL, <& Lk
20N A 74 P&, IROBEERBITAZENTE .
INHIZKD, Lok eEh7z&S BaD@EARL, i
WY b TR MK THEAM SRS ETRIEIZE 5

T, Gold WingD 7L I74Y7 7L LTOD[IROCIET 72
X |ARETHZENTE. bbb, TOOERE

Fig. 8 Conventional candy color

Fig. 9 Developed “CANDY ARDENT RED”

Developed coating layers
(for new red color applied for the Gold Wing)
CANDY ARDENT RED

J‘;J\ﬁo

9 -a @
d < 9\9g Nano-sized
14
Y6\ (X - "-’j 2¢ /p|gment
Rl ) C ) particles

Sunlight

Pigment adde
clear layer

Base coat
layer

Next-generation highly
reflective aluminum flakes

Fig. 7 Schematic drawings of paint layers comparing existing method and developed method applied for CANDY

ARDENT RED



2018 Gold Wing DX 21 > JFH1> —hHhF-1)>J—

B, ADDEEbYE, NOREEEEH T, BNk
%o, PETBINAERIE LTS ZEnTERLEE L
% (Fig. 10, 11, 12).

5.1.2. #1ta PEARL STALLION BROWN DB %

39 —DOD#HE, PEARL STALLION BROWN &, #%
W BREA A—VD, bTF YL AL AT D Gold Wing
AN 8@ e UTHRE L2, FIRICBEL L X =YL

Fig. 10 CANDY ARDENT RED in rider’s view

720, Bt ERST3Y 5 7Ly FOREEIES 5 7-.

E—AFA INRBPOHLEPINEZERnH B XS,
WLELRIAA—VERK > TS, WX EF D ZDITHEA
Wil 7vy FOFIEHE > RIE, ZOHOFD
T =V A TRERS. HRAOEZIZEDbYE, Lk
RPZELOBIEAPES R T EA X =D LAENS, GO
TEDAA TR T k-7,

A CANDY ARDENT RED [lfkiz, BEDEX &
RO 27825 2 LT, BINEHROERLE L
72 FHEAHEARIE A BN L, 2 4 — X e GO 2L
12k B PExARBL -

72, ZONF VI L AZATD Gold Wing 1, 7L —
LAREEDODA S — %, F—V EEAHTELH TS,
PR 6 TETHB T B2, Fhick->TC, AR—-FT 1 XL
T AERBL /2.

ZHLZZHERD S T —v 12—V AV MZLD, Gold
Wing DN T =Y g VIZkbayv T bOEVE, XD
W 7 9 EIZFRIL L 7= (Fig. 13, 14).

513.V—b=2935T7 4 v VDR

by T L= FEFILO Airbag BERHIZIZ, Aid
® Gold Wing B4, CANDY ARDENT RED % k¢

Fig. 11 CANDY ARDENT RED in front diagonal view

Fig. 172 CANDY ARDENT RED applied on trunk

Fig. 14 Looks of PEARL STALLION BROWN in
driving scene
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12, BITZE AR L X BB T T 9o A4 9y o EY— b=V
A= LTHL, mEFEIL—-FliZsEblLnwy vy
TEELFEREEBR L. X510, ¥V 2347555
T4y I ERADBILT, 2440 v o FEELFIRS Z
A VHEBHFAL, KETILIFHEDOEL CAKRBL -

Gold Wing EWH 7 I 9 7Yy TETFADZ, BlIIXH
BZHEMT T T 4 92120 TY, B0 FEIKEFIEKA
KHLOD, (B E KICHBRMEL R C 528 DTk
ERVEZFL T LA LBRETYY, Fv52454
ERDEBMIZIS>TALIN T4 T I VEFINTALER, -
5o/ A=VICIFFRENEDTH - 7.

ZETATHREDT T T 4 w7, KKEKT—BIRO
LSBT, Bz mMA 2008 TH5. %
ZT, ZOARA N Y IDFR =54 VEFEIZRBEIZEV
T, THEA v 7ar7EHSIEICL, P04 EFL
IZHAEYTEZ Eakmsz. REEDS LT OF» L &
5, KDOUTHEEZ, 94 VOEANREDISIZHNS
DO 7w L 7=,

T2, SETAAVF Y T2 AFEBVAATV,
—HIHEO L TS50 7 4~ (Line 1) TlE
KL, MEnrD, FHIZHWTWAHDORIZH 2855
(Line 2)12, —&W\VENEHET 5 2 & 250 - 72 (Fig.
15). ZZC, 2O Line 2%4F%—5A4 v & LT, A7 v F
% L 7= (Fig. 16).

-

Fig. 15 Deliberation in pursuit for effective key-line

Fig. 16 Defined key-lines for decorative graphics

ZOMER, KETLDZ LA ) VT E VST I EHFAL &
NE, TuR—=v g VOMURr T ERKHTE77 149
I EEAMTIENTERL. ZLT, ThiCkD, Adn
ELTOWERERIZILV-FIZAIDODLWS T T 4 v o TH
AVvDF =L, ¥y CEERFERAFEBRT S
LM TE 7= (Fig. 17, 18).

72, KEFLOE Y Z 54 T3, filh 72BEIc s %
FECIZ< W53 nm JED, M THWZ F 54 7Y — b &8
AL 72 Gi#IZ 80-135 pm). 24U kD, fiL7z2 b 54 7
NART —ITETRAA TS &9 BEERNEBITE /-

52. %7 U7, 74y 1fBETORR
521. BREMBEZD A — ML Y —DR%E
— % RIRDIEET —

[TROFR T 7= A AE & & 4 51203, RE&S -8
BWREETH L. KFFIZENTIZ, Gold WinglZhdb
L FE AT 2R84 572012, BRHE®PeY— L
P=ITfid v RICBELS TEDb o,

BRIy — Ly, HiLWY RS2 — VU EBSEL, R
ZHOHL XITMA, fith 7z FITEDBRER L - &
DK E O o 7B K (&) 1SRG L 72, 2 MR, tho %

:??K}ﬁﬁ@,'

Fig. 17 Fixed key-line for decorative graphic on
middle cowling

Fig. 18 Appearance with finalized decorative graphics
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< O _ilmHi & [Alf%, Polyvinyl Chloride (PVC) L ¥ — %&£k
HU, b k> %, & EEA2TFMD (M) ICZ72bD
R AYAS

INET, R Gold Wing DY — M, KWz R
WAHWSNB Z ENnEh» 7= (Fig. 19). ZHuxt LBIE
DMLY R, EREEKCXEEHH A4 TOHFS RN
ERITL T3 (Fig. 20). 22T, BIEO L L v RiZv vy
F L7z, @WVEIRO, Fillos s AiE2 BT 7=,

LY —DBEKIL, filh 72 ZDOIUZETE S L - & DK
R, MEREICL->TENRT S, Thold v A WICK 2]
Ml zs MY & LD il BN DFEER K E W20, Z DK
ISR L T & E D T o 72,

$72, PEAELVHF =% 5 THEVDDERIZ, HAEHER
e RELELHEINS. JUIKREATHCTE, BEOEEN
MBI E P > GA L E, bR EE L 72527 1k
O, Bfic=— LB EWSHREZRODZI LD
5. 2070, SieAi, EWaRAZBICES &S 5k
HOMTHALEL k5.

ZO—J, Z#HHO Y — M, K T ORE H R iR

Fig. 19 Large texture design of leather applied for
the previous Gold Wings

Fig. 20 Medium-sized texture design of leather that
makes the elegance of the current trend

IZX5 &N, AT 4 VI TZToN3%E, BLUWEL,
DO T T E NS, 2070, HBAEN-E0E S
GEERMBETHD, BEA~y MBIZT B3 ZLIIEST
B0, IS DA LD, kKB FEEAE K
T 272002, KIROEASNR Y KO 4 X OMIH 7 i1
&, Py OMERABROEL, HTLOLES KEED ¥
ZEMTE (Fig. 21). Thiz kD, 5B OEMIEHEO R
e ymnHs, PETEMBEEER 52y - LY —
R TE 72,

5.2.2. il TAISEEIC £ 17 B HEEE DRI

FERESE 2 KRBT 2 Bl MAlFEIRICl W, 7Y 4 v kb
IBSTRMUMAEEDT 4 =y ¥ 21220, PIFICHR
NRTWNK.

FTHOMAZON, ERBEREHOMG TH 5. Hil
TR ICEE IR TS, Ty VERILBHELE, X
F X FHEMOFEMI, SECBIE L & AR L, BHMEC
ADRCS>7ZRREEE B STWE, AT —) VIV =D R
VIMBAEKD, ThooFMREFICH LT, #BERENHT
M—L7nWeEZ -

R FEABRT A 7av 2T, TSSO X F X
FLREPIZOVWTHBEL CWREZ A, bEEM—IRL 7
A XA ITNHIZHEE > 72, THIEEERDOEIRIZE STV,
BRIEOEBERE, RF—D—ELWO I s5h T3
=V TREBZTFHFA vV Th o7z HREKICEEI B
NTn3 k0, 2ENICEETEDNTOWSHD, 57
NSRBI OIESI D, KO EEBEAERLE 5 Z &2
T&E . ZoWEIE, BeSRERBON INALE & M
VTHR=VAV T BHILET, BBREEFN2EBTENT
= ZHMEARE ST iz, BEicl s hr-dhic
EZHLTOWBRL b —KIZES ETRERD, SEEME
EDEIITHBIICH L T RENLEE LS. FLT,

Fig. 21

PVC seat leather with grain patterns
developed this time
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HLE UL S—OWERIIZ DWW TS, R B8 ATTIC e &
hrz, PlbiciR7zFi% & > ¢, fHili MUK R
AYE X 7z (Fig. 22).

523. #HLLWKFEHE 6 RFEICHT 271 L FRE

AUy MEENEHT YD Y OFER AR -8 5
W, TV VOEHELE A BNy A= %, LIk
Bz L RE 3 0BT L7z, RO~y F A3 — D
WENE, 20— A9 FDOXIBNT )T ThH-71M,
ARETFLTEHTUNTEHNZAT T4 VAR E U
(Fig. 23).

PERET AL, BIRIZA v F=V R SAZAIZHH
L, 250 TEELFMRZEHL L T HLT,
AREFILTIX, Generation X 7 E D= LR IED T 5 4
VSRR D b L v FAE@RS ER L2 £ 2 TRAO
T =R ARV Y 3 VLR, vy b TEHEBFW S
JBEEIZ LB, BREMEL X EZRBITAZ L L. &5
12, ¥ TN TI2&BAT T4 VD& k&, FHHEOH%
U X BB E[ET Z 12k >T, 2—HIZWVWHZHD
FHEARCTOEATIEE L 7.

Fig. 22 Lower area of vehicle body with coloring
design having intention to make metallic
feel stand out

—

Gold Wing Tour

Fig. 23 Head cover with hairline treatment

6. X+ 77 2MEVCLZEHFREDEN

5.1.2. HOHEH% (PEARL STALLION BROWN)
TEfith & 512, ABFED Gold Wing ¥V — X123,
b Ty ARSI D B, mibD kD, b
Y2V ZAD Gold Wingid, RAZHOBEHI26E, 2
=T 4 EFEMREHZETWS, ZDRYD, 7L —54%
EBEDDEEOKE S— Y OREERIZEWTE, CMF
ERTHEMIZEC S5 ENERYT, a5 AR %
WL 7.

ZON) T - 3 VT, 1A EDOHN FAGEE D
A, BRROEIH, LR EF—2 A2 9y L =T
iz, RINROT7T 7Y FELT, KFLERFy v TDA
IO &EEBRA AN, ¥—o T —aV 7R M EE
e~y NEBEETHRTAZEICkD, Blibb x84
VY7 BRI 2z Bl MUFIRO 7 4 = v ¥ 2 3EWI
& 2 EROHIROE N % Fig. 24 12737,

INSEDDN—=P 3 Y EF- T, IRIAO L —FOXFE
BT AT EE % 72 (Fig. 25).

Gold Wing

Fig. 24 The Gold Wing Tour and the Gold Wing
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Fig. 25 Precious time spent with the Gold Wing

7.%&ED

ARV TE, 17TERXDDILEFLF 2V VD
2% 572 Gold Wing®D, #7—=10) Y7 TH 4 VIZRHLT
WREL=ZEANE, ZOEEKNEREHFEIZDOVTO
FWhk 72 ekl ek U TOEEEHTIZ AR, 2
DEDNEEIFEEE TE L EBT S &0 ) fHIkIC
TEERIAAT, @, FM, H ETUEORTE B E B 2
Koz, ZLUT, RAANDOFD S & & HEILIZERA 2T
BITTHA v EMEL, ZhEEL TR 72 4E
& A RBLL 72,

S, 2O BBV EADTEMALE S -V Vo TF
¥4V EMET, AL Gold Wing 2825 —Bi&F 5 &
DEL, EDTIE—F MY v T NEFHE D, Gold Wing &
WETHRA LD EALEDETEIENTEIT LS
TW53,

SE XM

(1) 2HEEFE7, FP5E:2018 Gold Wing DFH%E, Honda
R&D Technical Review, Vol.30 No.2, p.1-14
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2018 Gold Wing DX 214 1) 7% 14 >
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Styling Design for 2018 Gold Wing
— Power unit —

o om
Akihiro SAWABE

2 F

2018 Gold Wing ®D/SU —2=9 ' &2 FH¥ A VT35I12dH
2, [AA=ANT4 v]EFERE L, [HREE|DFEBIC
Bwiz. £— 2494 7 LOBRE, MERRICBIDDH 5 ADEk
RIZIBA 2720, 4 OB FFOBEENPFE L 25T
YAV ELBTZ Zholckd, BEMEEERE 2 794
VERFEET L LI, BTG 3 A A T
IST ==y P ESERK I,

ABSTRACT

In designing the power unit of the 2018 Gold
Wing, we focused on mechanical lines in efforts to
express a functional beauty with its exterior design.
We strove for a design that clearly telegraphs the
functions of the individual parts to sate the desire of
motorcycle enthusiasts interested in the function and
performance of the motorcycle. In implementing these
design themes, we have produced a motorcycle with
an advanced feel and a power unit with a finish that
satisfies the itch for owning the latest technology.

1. EANDE

Honda® 7 J vy v 7ETILTH 5, 2018 Gold Wing
IR SN D, BiFHFEAT-RA 6 X (F6) = > ¥ v o7+
A Vv aEBIEo THA VIO H 720, Hiljo
BERTHA VIZBT STV D VT Y OBENIDOWTE
ABZEDLURDT-.

$F, 284V F -~ L L THEIF5 N7 [Styling
with Refined Sharpness and Tension PG & 1728 & & B
BRRE ]V &2y, A LRI B0 B [ & LR X,
Dynamic fluid-edge surfacel&, Hulj FIGEERIZ B3 5 [H#
BEZE & JGEME, Mechanical linel % — DD F A v £BIjHK
EL, TAZhOTHA VT —~vEWHPIZL 7= (Fig. 1).

IVVVYOTFHA VL, kil [HeEE L kN,
Mechanical line] D ZIEHIKO %A H > TnWb. ATV Y
VDT 7 A FINAT yFE Fig. 2 ITRT

ZTDE, KETFLODEHOT 5397y vy TE5TIEOS
LVIT MR, MM OF6 Ty YV IZAEbLBTY
A VRBPRDOEND L LS.

P B R&D £V & —

ZFLT, TUVVEVNDIE—ZHA ZLIZE S TOL
ISR L, BOEIRE O 2 - S0, ShlEkE S hi
FHEAVF—T—-FDOVED, [TE—2HF A4 27L5L &
WA EBRT 2720128, TV Y VIdRBIIZRETnL
gt L7

TR, TV VEHDOZ TRV A Y NIRRT S
EZFTOBILL 7. KR ETD Gold Wing T, ¥V v &

18
\ |rr h
DYNAMIC FLUID-EDGE SURFACE . e

MECHANICAL LINE 2

= -

Fig. 1 Two design zones and their designated themes
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Fig. 2 Engine situated in center of mechanical line

Ny FERSTDIS & A THVESR R TS 2 & T, SHMlloZER
DOFNEBEZ S LR, TV v0ENS 54 X %555
Rk SR ON ARy~

ZFD7=8, FREEE AN IE, Bl HEhi 3 7= D %2R 4 fife
Ry 2XENDH D, HEKAULO —DDOHER & & %> T
7o, HET v VY ERMBIICRES LS ELZDE LI,
HERNRD B % e/ NRO ST A O TEERL, =¥
Vv OWH ENEEBER O/ NI RO . # 4 6 5 7z,

F 72, BRSO THE TV Y VDFHA YV ETBIC
Hlzo T, BWREAL DT ICHBEL ETTFHFA v E2T B2
LARBEL D, FDED, YD VHREEEHMICIER
ERbLENSDHSEL 55 7.

TNEDEZ T aF->T, HWIKTRTE X h = H L5k
BN LS ERBEN, 7 — L ChEN LS4 5251y
DYFHFAVEHIELE. T UV VOEEAE T E BT
ET, RUTALL T AW, fid L7z Y s ik % §y
DA —VOlEERFIE Az LW &2 5.

2. XHZHIVRE —HWMEBDOICKET 25—

ANLHZAE D M S =B 2 T, — A,
[ FIIRR EAR ThER S 7z, IR Ik Td % (Fig. 3).
TR, THAVETSZ LT, A=A NRKBEE
TS %6, MR ATRE O AR L L0,

FRETHIC, WL EO K S RARRIFHET S S
DIF, [HHZ IR T v, FEN IR 2L T
W3 (Fig. 4).

GRIORBGIRZ L IR E SN =T A4 VT —=, [
BEZE & S, Mechanical line |OFBIGEIICI 572 2 1 =
HIRBUNZ, RN 20K & i I i) A b Z &%
HikL T bHZ L L L.

2.1, IBHE L X T VHEEERTR
Ty Y VvOLS GEHEEEENICE VLT, HiIcHEoE D
HEBIE L L7-a, HMsiRE 552 h% % (Fig.5). 7
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TV TEFLDLY D VIZAEbLWERET S Z
L RIS Bk S &, VY v oS EIC Bl A
Foa—H#icx LT, HiEmOSEReM G520 23 <
Ebd &S, BEBOTFTHA v AETLRLZ.

IS, AP TH ko7, MERBHEE A A - L
TTHA V& LEWERBIT 5. NEORE & BER 72

Fig. 3 Objects having mechanical and/or artificial
shapes are commonly recognized as
geometric shapes

Fig. 4 Shapes of things that exists in nature are
commonly recognized as organic shapes

Fig. 5 Examples of things that give sense of
inconsistency

FHEA VEMNTE I LT, =2 H N —DARKDO B H]
WA, AHZHNA A=V EEZ BHHALE LT

211, HLFz—251 > DRR

TYYVHTHOHICAE TS T a Y N A= 5l
BANLIENS, YDV, Y)Y ANy FIZPTT, 714
Fx— VBN E BRI E DY BEE %% /2. Fig. 6 0,
W T T = a VG NEEE R .

212 BELPSHTADI ML — T 1>

A VT ==K =ILEEPEITFV—Z M TIThT
T, FFAACRT B A ML — I A Vv EFHRL T A
VERLUZ RRETOIY Y Y TR, S0 TEENLE D
BAR2 S NIRRT TV IR T A v &, ~y F
AN—=DFNL PREEZ TRTIEELTAyF ) ERET
W72 (Fig. 7). KBIRO TV Y v T3, BRI XL Ok
PRLvA 7o behokz®, EFTOZ ML -S54 V%
AL 7274 v & L7 (Fig. 8).

X502, Frfll 3 RO PEXE OBLE R, £EH L T KT
QB LT, ¥ Y I OB oA B L 7-.

213. 1257 =07 ZKR—ILKAN—DRE

MEDOA L =74 vO—HEPSIA VT - 3=
A= R HN—1F, WEBDA v P 2 78R T 2 — T4
TORENA A=V TEBEIRE L7 (Fig. 9).

Fig. 6 Front cover design that makes viewer imagine
movement of cam chain

Fig. 7 Design applied to previous Gold Wing



2018 Gold Wing DX &A1 YL FFH¥ 14> —IXJ—21=y h—

214 FBRERH/N-3 8

Jay M HNN=TFHO3EE, Iy avig, v7
FE—Z A=, VR Y 3 VEY NI, SEREIRGE
TRNMEP»EIRBREZEDTEEVERERTHS. L
2 USEfIRE 2 & THMESR M A S L 2 IRRE T8, = v o v T
YA VOMNREEZ B NT-ODOREIEEEL 7=,

INOIEE T 2 BRI A X 2 2T TH D,
H S —NERIZIE5RE E R ) TS T 5. 2hb
) 7 & alRE gAML, SRR LT 5

Fig. 9 Design of covering of intake manifold that
makes viewer easily imagine inside
structures

TET, RELEFHEMELIS, XA HNLEA A—-V%
5423 Z L »TE 7= (Fig. 10).

215, YU ENy RY A KH/N—REBDEHR

V) VANY FHA R A= NEBOFERE =Y OFIEIC
LRAEH 7. by FAAND TSI IDOMEE, K — 2R
MOBLHIZEZEboT, IS L xDR¥EL
IZHCE L 7= (Fig. 11).

2.2. ZEMF EERRIC L SBEDRHIRR

AEOFEIZHANARTZ, A H = H N4 A — Y FEKRLT
MBI ATEIRE LT, ZHRICKZREAZRAZ. K&
B HBEMIC K > TUIHl S ThREFh 72 &5 amkdie
T3ZLICkD, NET MR OREE DR S £ TR
L7z, BEReSE L DA S = 0 0 v FH 4 VI
L7 &B TR o728 E %2 5 (Fig. 12).

FRoh O GEEE BB T I oy a8~y KN —
CEWTE, Y7 U7 Ik 28R AIREBL 2 RE L §
5728, KL bOFEONITERRH LF 2 — VEFHO
MU ATATREARRD WS L, ¥ v P amiBk e L7 (Fig.
13). Fig. 14125 mlEM L 7= LA HO 794 >, Fig.
15122 &3 RN s HRN LR O 75 4~ Ofil%
%55,

- Covernofishiftimotor :

W - :__’_:"'_ e =
B Cover of reduction gear.

=

Holder.of transmission

Fig. 10 Covering of drive system that is divided into
three pieces

Fig. 11 Consideration on appearance when covering

is removed
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T 2OV VERKELEATZ AT A VT,
Gold Wing D7 uf—3 3 v FOF — &k BHiBRICAKY %
HIHETEH5. TV VOFMOTHA v EBI 5D

Fig. 13 Simplified surface shape for “polishable
shape”

Fig. 14 Designs applied to developed Gold Wing

B2 KUNZ L =01, KL & 2 KR ER S dik 2
RKOFEFRDO S H->T b2 TH5 (Fig. 16). Zh
IZ&k0, HAREKIZ RERE TR, FHEA VB EMEC S
Bz aL, Hilj MUEBOF ¥4 V7 — < [BEEEE & 2%
HeE, Mechanical line 12 D% F5 2 LN TXE 7=,

Fig. 15 Example of design using organic shape
elements

Fig. 16 Integrating components with base character
line of the vehicle design

3. I TV UTHA DEREMHENT B EH
—HMEBAND Z fEh V) —

3.1, 7= ZFEDFHFRIL SR EBDOFIR
KO VY v TiE, AL MEOTREE VS 7
WD TONE BB LT IBRORE L 2B % 5 72,
TV YV — AMWIC 20 fEATd 5 AL b kDT I,
— R 28 A E O FERIR DR E e 5 Tz, Ly
L, AFFETE, ZmkEZHLZY Yy —T ATV D VE
DOFHFA e~y F§ 5K, WA MHERIZH D%
L LZEIRE L7z (Fig. 17). 20O &S5 BZEEIZ, LT
H2d O TIdns, 2RO 282 % L TKRUIx
Bl & WA 5.



2018 Gold Wing DX 2 A ) > FFH (4> —NT—21Zy b=

3.2. KL hDEIR

F7212 M6 AL M2 WTE, A b OHEBMIZIKE
BoTWBT TV IRL b ERBIICERHA L 7. 2 OBA
AUl 72y v =T RIER» S, A HZHNEEFNT S &
2, s 5 S ERIC 85 L7z (Fig. 18).

33. Bi€HWIk —a>2/87 ME—

IYVVRBKERET LD VY H — FRoS
ZTFH—=ADH = FIZHL, KEFLDAH=Z ATV
IZERRIT 2 7% 4 V&L 72, 568 Gold Wing IZ#5W\ T2
O — 24y FTH—&E LT — FEOERELZ D
F I, A TREEMRERANRE L, 3N Mg AN —
THES F¥A v & L7 (Fig. 19). #3—DEREZFEEOF
PAVEBLODY Y TIAEEDE L, GFIETEREZMA -
HE U7z 72, WEIEZS 3= L L, MR~ O#EME
FraEnRELsnk S ICEEL -

Developed

Previous

Fig. 177 Example of design applied to fine part (Shape
of receptacles for bolts used for fastening
engine case)

Fig. 18 Adoption of flange bolt contributing to the
mechanical appearance and weight
reduction

Fig. 19 Design making components inconspicuous

4. £&D

Honda D7 5 v 27>y TETFILTH S Gold Wing 125
HaEnhs, M - OF6 LYY VIZAIbLW, HAEX
LM AEBR L. TV EVWSE— A LIS
Lo TODIEEBIZH L, FHElIE G & &, HEIIN» 51T
Rz O WESIZWZ2 T, kA FHFA v —~
RS, BEEZADTT VA VBT Loz A VTV
ZWER LT, T RBTVATDIEDLDIZHIVTY
EdREERS TS,

SED Gold Wing DTV Y VEIEAEL, 25 L7=7F
PFAFPEDA 9t =V B2 —=HFI5bb T &%, LI5S
fH->Twn3,

SE XMk

(1) Veikuktd, IpHEZ:2018 Gold Wing DA & A Y »
277F% 4 ~, Honda R&D Technical Review, Vol.31
No.1, p.1-10

m=E =l
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2018 Gold Wing DX 214> JF7H 1 >
— AT 42TV AT L—
Styling Design for 2018 Gold Wing
— Lighting system —

CO S N
Daisuke KURIKI

2 F

2018 Gold Wing D74 74 V7' 2T & (ST k#s) OF
WA VEBIE o7 R L MO A 6 et % R
FTARL, LED 2 HW22ZIRAANy F T4 MZk 2 &RED
<DIZFYy VLYY LA F72, Gold WingdD7A4 T VT4
TAEBSTWB[IAVTIA VWl AT 4V
VAT LK S THIRL, ZOTAF VT 4 T 4 % BRI
BIZET A Z T, RO X —-DOff— %K - 72
M L ERMAEBALZIA T4 VY AT LDFEBUC
&£ 5T, K Gold Wing DF # 4 VHAFEICKE < F 5 L7

ABSTRACT

We created a design for the lighting system of the
2018 Gold Wing motorcycle. To express a sense of
innovation in terms of both function and appearance,
we attempted to use multiple-eye LED headlights to
create a “facial expression” for the motorcycle. In
addition, we re-created the “wing line,” the pattern
which represents an important part of the brand
identity of the Gold Wing, using the new lighting
system. We unified the impression given by the overall
body of the motorcycle by incorporating the wing line
pattern in the designs for both the front and the rear
of the body. Our new lighting system design values
both innovation and tradition, and it represents a big
contribution in the development of the new design of
the Gold Wing.

1. 13U®IC

2018 Gold Wing(Fig. )V DIF4 74 VY AT LETF
A VT BIZHT-> T, Bzl %375 M4 &R,
Gold Wing 5 L 2 ORBNHE TN 7=,

Gold Wing D& k2 7uy 727 v 2I2iE, B
EREAHBEIZKRELIAT S LIS, Ny FIL bevA Y
HHEE SN T3 (Fig. 2). &4, ZOEKR»S [
AV T4 V]IEHT, CEODDTFHFA VY TATFT VT ¢4
T4 EUTHRL TE 2 KRARICEVTE, 2074 T
VI A T4 ESRRE RS, S A RET B Bl oEA
&, b 2 RIEED 2KD 5 i

g2, )V a =V a4 PDTFHAL VIZEWT
i, 7uY MNEAMNEZBA A =D& Y) YERICE M
L0, H—EOBEMH A, KEFLDZ L4 ) v
' THiR&D kv & —

The Gold Wing Tour DCT Airbag (2018)

Fig. 1 The 2018 Gold Wing Tour
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Fig. 2 The Gold Wing in former generations

25—, [Styling with Refined Sharpness and Tension
F e nzgie CBRR] V2 BBLT 5200, 74
TAVIVAT AT A VIZED T T —FIZo0T, Y
TSR T L,

2. 7> bTHA Y

Gold Wing 1Z, 2 DO AZHD AT ¥4
VICk o TN ABI X 8, TRENOM A R L
TELE—AYAINTHDL. £z, TNHVEDDT A
TYTATAIZEE->TN5.

ZZT, Ny FIA4 MG E UT fmdic &% K2 ha
x5 T3 LED 288 L, LED #5565 Z ZH=BI T 58
LWoA YT 54 0 HLWnwTIysryy FTOEIL DI
FyLvYL7.

21. Ny KSA4 hFHFADF—a €T+
—A TS5 DR & EE—

—RANZER T LED AT k#HE, EHEIAATIZY
TV REAAL T, RVYa v IA4 MIEXKEEHWZ
A4 TNE0. Lo L, BT & x5 e 4 2%
BN, ANy F o4 MiE, B s, et 10 f#o
Ly X EGA S ZIRAMIEIC L 20— -2 %KL
Tz 2, VKRMTRITED S BIE LD FE 380
VA% MY LATA VITERAL .

ZIRANY F 74 ME, Zmf e L TEMHATHD To
HHERD., ZOX5 B2 BMNF vy 72 212K-T, 74
FA VTV ATFLDTHA VIZEWT S, Gold Wing DM
— T [ &2 KRB L 7220 > 72 (Fig. 3).

7Ty oYy T LTORNE W, EEN B 5 RN
EiiA, ATA4 22K LC ¥R L L 812, WirALED
XAKBTAZLARIEL:. TOEBREEL-LE, £
WEBES LT, Ny F54 MZk3[H]IORZTRENE
j(%f]")f’:.

22. ZHTKANY RS MIHBIBSRRALED IC& 5K

1E3< V) DRRZE

221. TNy K4 MIB B R EZIROEFED

BUODILTF 4«

(1) ZARDORRF LED ¥ s ik, 7uavx
285 TR)TL I ZEHOTAN Y K4 MPOEED
M xh Tk A ANy F54 FOBEA, The
HichE > IRAA~Ny Fo4 8 (UF, R £ &5,
JTRZHIEZRE D DICAEHEET, Frc IR0 B4,
BEEEGRICTH] & U O 2 b 5 . 20720
HIEAREDFEE & 7 5 “IRAOHLAE, 7a v b FHA v
FEMIN G RIEIC B 2 ENEL, BILEERBT L0
I HTIFRAZEC T,

2 ZRTOF v LY HEISHECT 5 SR THE
R LUBE, Thpn R DONy FI3A4 FTHoTR, B
LR DMEEHTIGELEL KD, TDRD, B k&G
LS kb, BB L, H5VIREROEIRN L, 5%
TRZEZEDOEWRBELHR 25252k %. 221

T~

NI, WINIS 17

v | P "\ ‘;

Fig. 3 Wing Line implemented in lighting system
design (top: developed design, bottom:
previous designs)
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WL ARBT2ZnTELMREEEZRE L, ZIRAT
DAZT A BEC £ -7

HAT, BEEICAD RS ELIRAENS EF—T &
WERS, BEDRU LN R EREIZT 272005 RE B2
5o,

(3) ZIRDOFIEH  ~v FI4 MZkBENEDLDE
BT 212h720, ETREHOERBEL LTV IRAT
DALT 45 Ao7e. ZIRADOHEDOMER K E X DiE
W, F72, T L Y XA () L OMEEELE AT
TR X2 g (Fig. 4).

INGDBNIRTERD, Ml EROMEEIZL -
T, RITIEARC RS, RS LLFEBHEV LMD,
LEIFIZRINDZLehbhr b

(4) ZIROXKEG  FEORAEZ LR TEZ 5572
M%ER$ (Fig. 5). K2 5bh 3 k512, ZIRADOEA,
FREU XBZHMI %R 120, BEERTONES T L
WZERbhb

(5) BEORAYOBIRICLZRIBEORE  ABRH MO
EZEH, VoI K> TIREENZDNIZDONT, b
520 TEREBI k-7,

Fig. 612, 94X v ens touv o, HEZDJEMD
JHIZ B 7= 288 RIHM O % 4 £ EHAZRT.

IhoEoORE 2T 5 &, XD HOR & Ik
O ERRIE, BIEICKREEHEL L ThEZe3bye
5. L2L, TOEEZBEKL TOBEDEHZETTEL,
JEREM A E, BHOMBERZROBIRSEE 52 #H AR L T
WA ZERbhrore.

Z 2T, KBHHD Gold Wing DEEIL DIF, ~v F

ﬁfﬁtfffwﬁﬁi*&fﬁfi??”ﬁﬁfﬁ#fﬁ
3 () g (N ¥

P N = T‘%wﬂ’? =
Ree/ X

Fig. 4 Examples of facial expressions constituted by
binocular lighting designs

Fig. 5 Examples of expressions constituted by
multiple-eye lighting designs

T4 P OREITMA T, HHEROEIE 2 DRICHER L
72, BAERDFHA Y TR M Z L & L=,

222 B (K £ &V))DEH

HEHDOZ 27 4+ K0, HORMOERIZ K > TEED<
DEBZEIWD—D& LT, FBEGREHEI§FEHL
IZHEE L

FEHUE, BAD AR M 4 55ET 5 720
LEabh, BREEEI 2S5 RS AICE,

i =g o
wrEOERE L —H

RTbh s &S24 5084 R 72 LT3 (Fig. 7).

Fig. 6 Examples of facial expressions of animals

Fig. 7 Kumadori (shadings on face)
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FEE Z TR L T3 79 4 v BRCHEE 2R % 3 7-
LTW50, ZE%#H5ET254 0 Thb. ZORRD
BRI NB XS5, BEDOROTIEE L, JAIZHE X
NEITAVORRICK > TREARTZIENTEHLE
Z 7=,

ZZT, Ny FIAL PLYZDTY P T4 VAT TIEE
<, EBDENL v X2k B b ) AT 4 Ve TH,
EsAERTZDDOITA VELTEHMTAZIET, 7av b
oy DG E K L T 7= (Fig. 8).

223. N E—LDEVAH

N -, VIV 224 FERHELE @
WThL) 7LV 213, SO K IR E R T 572
W, 15 B2t 5 5.

ZZTY) TV REERL VZORIZ, ZHRL Vv X FE
BEDHWI I 27y 3 VEBLIAD LS ITEEL /.
ZHZED, VILv o2 aRnT Sy T Y Eh, ZIRL Y
LNV XNEFHE NS L HIZ L7 (Fig. 9).

Trim-lines composed of light guides

Fig. 8 Styling design sketches of vehicle front

Fig. 9 Difference in appearance due to difference in
structure of reflector

224 ZIRKXLED Ny K54 MER/S—YADE)AH

KRR DTFTH A V22 TIEEL, Ny F T4 b &K
LCWBIS=Y =D =D Z7bDERK-T, TH4 Y
DD AA % I Z % - 7= (Fig. 10).

ZIRL v XA THER IS 0 — ¥ — AT, 8401
VX EWB I ATV 3 VIZBWTY, SREDH B
KRR, VAREANDHMAE, MIERICETI Eb-> THER
A h L 7.

%72, HEICHFI O L VB L v 2T, Tk
WTHEITEDS 5L T7DEVE—RBNEEBL, EOffE
26 RTEELOEIAERBL /-

23. ZITBIRANY KZ1 FD5ER

Frl 5 {6, MCaF 10 DL ¥ X &1if 2 % 2RI
BEHWE, Ny FIA4 FOFHFA VHAREL 7=

EAHIZIRD 750 5 722X LED &, JTiROfm#<
JEE 7 & DA & eIz & 5, FREERBROZRIC K
0, WErikllztlz<{bid[HlEEk>7.

APAFIZE T E —HEDZEF 112k, LED #Hw/=
ZIRAANY F 74 POREEDIS, LD T4 v EFHRAT
BEWVWS, HILWFEERTZ ENTE .

F7o, BL v X EHWZERIUE, w4 v —-RV T g
vIiALheDavE =T a3 IZkD, KAIZIAERBE U4
VITAVERMKTARANGES TS, ZOIA VST
A vSeuRaRid, MJTE O SMENC BliE U, fhiE s 5 DR
PEA R & Bk L T B (Fig. 11).

Fig. 10 Drawing showing emitted lights and sketch
showing individual components

Fig. 11

Front view of finished design



Honda R&D Technical Review

Vol.31 No.1 (April 2019)

3. UvyareEx—->y3>r3_4%h

31. 78> hFHA L LD

Ny P74 MZXkoTEEREIN:, 94757400
FyIUAE, VYA VELX -V a3V T4 MCEERALL

HiORE AR ANT 2 LS BIATIE, VYo k K
DE7ay MIEEINITRITEH S IR B THS. L
ML, BETSERARODOWTHGEZHIZTS L XIZ, 7u
VN BRTHERE STLEIDITRL, ) vESIE
ZThOHEES K512, FOROKRHEE SIS, 7,
HH &K U CGETT 21013, gt oikiE L THR
Sh, ARER OGN 2P EL &5

IO &S, VYA OREED X, HlAHRAT 3
LT, vav MBS ERMRICERELEDTH S.

KFAFED Gold Wing Ti&, Y varexr—r 374 b
W IA VT IA VEERF—TELETHA VERL .
ZHUZ, HiA 5E->THRZ Gold Wing BRFTZED £V,
ZDILALREL ST EDMREZE I 28D THS. 7
oy MERYTCHIRMN T N A VT TA YO, £5
THmMZE DR, ZOREEZMD TWE EIITELC 6N
5ZLmRNS 57

ZOESIC, HliZa T o L HTEB W 2< 55 L5 &
WE AR X85 L9 %, MOHREKRTZIEDTESY
YavEr—vavI4 bOTFTHA VEEBLEZ2L 5720
7 (Fig. 12).

ZDEIBETHFA VREBRTE DI, EHIIS=T
r—2%FD, Gold Wing W) EF %5 TIEOFET
¢t &5 (Fig. 13).

3.2. X ADHE—
EEERTEDIIAY FI4 FTHEDIRATE R, 4T
RPRPEN L EDHERKA) YTV E LRV 3V T4 T
LR L, Btk T — X =& &2 EAM L7 (Fig. 14).

F7o, EORhBTHA VO IREF-E 52012,
DADBERE T TEL, KTRNEONEN SME S, 79
Y MCERHUZZREISEN G DIZ L 7.

ANy FI4 FOZIRR T - —412h 75803, VY
TREALNy IV TS 5. ) T Lo & ESEERE
EBL, RIS L2z bELZT o 4L v XD/
HETEIRERBL /-

Ny K74 MIBT 3 RN aELL v 853, 7—
NSV THIZHT25. VIV I REL VT LY I EMAEYE
5Z2&T, 7uy b EFELC XK TE LR AL
BlL 7.

ANy RS54 FPDONA =225 7585, VYDT4
VHEIZH B, N4 = 2HATIRERIRRIZ, VT Lo &
g4 T EFHL T3 (Fig. 15).

Fig. 13 Styling sketch of vehicle rear

Fig. 12 Expression created by light emissions when vehicle has travelled away
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Fig. 14  Unified characteristic impression applied to front and rear lighting systems

3.3. BRI AE )Y TFH A L DERK

Plbizai_zz& 50, vyviicdr g, 7av be
FIRRICR R 4 Y 754 VEBES 2. Zhi2k D),
H LW Gold Wing 125 Eb LW, FIRMET—LI4 b %
KBS ZZENTER. F 72, HAENPOR» 264 F
THZ LI L7z, KDOWRBIEN ST &ET, HnD—
DT H - 7 BRRARMEDIA L g FBLX h 7z (Fig. 16).

Fig. 15 Sketches of parts constructing combination
light

Fig. 16  Rear view of finished design

4. £&D

2018 Gold Wing 125X bLWIA T4 VIV AT L%
FHA VL ZORBNETFA Y PEEUTIORT.
(1)LED ZHWAZIRR~Ny FF 4 MK BEBEDIC

M) 7z, A0 54 VD 2T 58 LTk
ERIM L 72,

(2)94 V074 vAhEF—TLLE, 70/ EYYD
STRT A V2 kD, jif T — S - RE &4 Al
L7

R 2 W AR S, ZhETIZA W Gold Wing it
HOEEEEEA2RB§T2 208 TEL. 74TV T4
T4ELTDOYA VT T4V EMIKL, Honda 75 w2
Yy T LTOT L I T aMEEAMT I EICEHBL 2.
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= = ABSTRACT

SEIT4REE %5 2018 4FET L PCX I, 7L —4
O FEAMGE R LIz K 2R & ESltE i, sL0EZ
DO OEREMMICLZEHUROME, H5TICZ YYDV
PaEARRT 52T, PETRHEOD 5ED #FBIL
2o WIS, 25 oENCEAE L2 ACG 22— &
WEy7 v 2 LTHATENATY vy FEFTILPCX
HYBRID #B%L, £4 L2 b TRLWEFT -V
7 EFERL 7.

In the fourth-generation model of the 2018 PCX,
the basic structure of frame was reviewed to make it
lighter and rigid. Weight reduction was also adapted
to its wheels. These enhancements contributed to
its increased dynamic performances. The engine
performances were enhanced as well, and all these
features made it possible to provide a high-quality
riding with composure of rider’s mind. In addition,
we developed hybrid model PCX HYBRID that uses
an ACG starter directly connected to a crankshaft as
a drive assist system and realized pleasurable ride
feeling with a more direct drive response.

1. FANDE

7 VT IR & B /N2 7 — 2 GIZ B W
T, 2009 fFi2a — S LEF L E LTER L 229 PCX
13, T IFAMifEiEzEAHL, ZRHETD 125 cc 27—
2 OWEEEFT B - 72, 71 5 O,

c PR 125 ce A XOHKIZID AT Y S

VI DS ELEIAT A VIRV gV

C EWEDH B A B4 ) VT

- Mol g AED

- BN ERBIMERE
ThO, PCXDI/Syr —2 v 32 ns & EIRHCKR AT X &
7o, TRIZED PCX v ) — 213, ASEAN 212U ® & T3
MU CIZ FDa I 2 -2 LT, $7-BALRKMEE T
BHERDEIZ 5 2D 27 =2 LI LTI Y 5o EOR
mE LT, HRARZKHDO AL IZEVL A B/ TE 2 20%
& 150 cc {LA#k PCX150 DB &8, HIZ 125/150 cc &
=B DNy =T v 7 OBMABRL 525 AT

! “Hi R&D kv & —
2R&D v 4 —X

T&E 7.

LT 2 41RHD 2018 FFEFiE, FLET I
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WRD PCX ¥ ) — XEFAMBFEOHSIOR &5k X 2
O, EHICHNERBIEZ PR L. PTG E L
T, L, EMRE, Ok, e, RiEtE
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L7.

W70, B EE L U CHIAY) (Honda #N) &
BBHNA Ty FY AT A%&BFL, PCX HYBRID (244
L7z (Fig. 2). 24U, HEGNEFIZ 2 T ¥ 2 SRS
LIE—RIZKBT VALV ERBIBIVATLTHD. Z
MK 5T, W2 7 2 ORERMERETIZIK LI %A > 72 ELT
T4 =)V TEEBTHIENTE, BEHRIZELIZV
FNoZIIKEL T A E 20 EW I BIRF — 2040
BHEBL.

AR Tld PCX XU PCX HYBRID IZ#RH L 728 LW
iz oW TN T 3.
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Fig. 1 The PCX (2018)

Fig. 2 The PCX HYBRID (2018)
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< B RRd 5 MEEPERE A FLH T & /-,

Fig. 4 Frame of developed model



Honda R&D Technical Review

Vol.31 No.1 (April 2019)
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JI35 v 2 &L 72, Zh 62k KRRk v v
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RIBTAEICFI Ly T4 v 72WR L ZHIZKD,

Rear Front

Fig. 5 Wide tire and newly designed wheel

Flow rate Slﬂ o |

Fig. 6 Example of CFD analysis in air cleaner case

Fig. 7, Fig. 8 T/Rd &5, BIET LTV ¥ vV JNTH
U, [ESFOZE PR & AR ONE S &2 RS 5035, &
BURTOMUD D 5ED E#FHL, PETRBDOD 2ED
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HEBPEREO M L Abt, WE» 5 Y - Y7 E TOIR
JEOAEIZEWT, KDBULKIHETELETMIZTSZ
EWTE,

Ly

— New PCX (125)
* Previous model

Power (kW)

Torque (Nm)

Engine speed (rpm)

Fig. 7 Engine performance (PCX)
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'
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=— New PCX150
* Previous model

Power (kW)

Torque (Nm)

Engine speed (rpm)

Fig. 8 Engine performance (PCX150)
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423. 7 X NEREERE
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728, BT LFFETE 5 LERINEORM & 75 &

ACG starter (assist motor)

Fig. 9 ACG starter (assist motor)

Lead battery

Lithium-ion battery pack

Down regulator

Junction unit

ACG starter (assist motor)

Fig. 10 Layout of hybrid system parts
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MM & LT, Fig. 12 & Fig. 13 O#ER1E SNz Z
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Ny T =Sy 23Ny 7)) —DWRER SOC, FTEhkE

Assist power supply
i Direct current

PDU Throttle operation
Motor assist
Charge
Alternating current [ 7=
Motor assist control

Ignition
PGM-FI

|7~ Lithium-ion g
Running mode /‘ battery 7

L Throttle opening
information Throttle position
sensor
S

ACG starter (assist motor)

Fig. 11 Overview of hybrid system

BEREMTEZNy T)—vx VAV b=y bE—KL
L, PiAMEREE LT IEC60529 DS IPX5 D%y &
gL L7z, DLEIC&D Fig. 14103 X512, #Hljic#
FRARE L T VS YA DNy T Y =Sy ZEFEH L
2. VFULAFT YNy T Y =8y 2 OF 4 X1 205 mm
(L) X 134 mm (W) X 90 mm (H), B & 2.6 kg TH 5.
425 F—AT7 Y ANMIEBINT+—<7 > RXALE

E— 213 1.4 kW/3000 rpm, 4.3 Nm/3000 rpm &
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80 ‘//

70 I Frequency H
—m— Cumulative ratio
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o1 12 23 34 45 56 6-7 7-
Time between beginning of initial throttle opening
and its pulling back (sec)

Fig.12 Measurement results for throttle-opening time
(urban area driving in Thailand)
100 ——
|

90 L

80 /J//l,

70 F, I Frequency H
60 / —— Cumulative ratio [{

0-1 12 23 34 45 56 67 7-
Time between beginning of initial throttle opening
and its pulling back (sec)

Fig. 18 Measurement results for throttle-opening time
(suburban area driving in Thailand)

Fig. 14  Appearance of lithium-ion battery pack
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L7 AV VIO UVEFLIZHRHLT, 125 cc EF L
TV ERTE LA, Fig. 150 & 5D, 4000
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ML TNET YA N EREEL-.
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— PCXHYBRID
* PCX (Gasoline engine)
E
=3
O] W ie====
>
o .
S Torque increase area
= by motor assist
Engine speed (rpm)
Fig. 15 Increase in torque by motor assist at wide
open throttle (WOT)
— PCXHYBRID
* PCX (Gasoline engine)
Reduced duration
before clutch engagement

Point of clutch

engagement timing W —
€
e
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(]
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Open throttle
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from stopped state

Fig. 16 Comparison of duration before clutch
engagement

LDy 5y FEGETORM A2k &7 20% HiET 5 Z
EWTHRIIL7z. ZTheickd, £4 v o b r =Y
VALK AP TORENMEDEFEx T —-F ) VI TO
TRV TV g VR AR EEARLAZENTE, KDY
IT I TCEBELWEIT T4 =) VI EREBITE -

72, Fig. 171283 L5112, " A7)y FEFLE, 5
12502 v y bILEROFEENET 50 m E179 [,
AV VIV VYETFTMINLTH2HE (4 m) DENE
U7z, [AkkIZ, 40 km/h 225D 21y FILEFIDIEIZD
WTIE, 200 mAETTT A MICH 3.6 G (7 m) =2 E U7,
P EORERED, £—2 7Y 2 M2k, SfMREIZ DN
THIH LA Z & DHERT X 72,

426. 74 K1) T X by TIREIE BIEE DEHE

INETPCXDTA RY VYT y FTOEINE, £
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Fig. 17 Comparison of power performance
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V=VIZEbEERPIZE IR AB LI

428. N1 7))y NERAXE—- X —42%KR

N TNy FY AT LDXEXEAREREDP DT
ERTHEDICEHAA -2 # AL 2= N X —4,
gt SFERE R EDH Y ) VYV VETF L L RO
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CE—RIZKBITVUANDT VAP LA
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Reduced waiting time from
vehicle stop to idling stop

Engine ' ; :
speed ! !
: - :

Vehicle
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o/

Full close of throtile f

=— PCX HYBRID
* PCX (Gasoline engine)

Fig. 18 Reduced waiting time for idling stop system
operation

Fig. 2112t v 45714 A7 v 4 &3¢, £/, Fig. 22, 23
CRTEICT VAN LRNALBXUOF v —YLNLIE, 2
NZhSBEE LU 2BON—25 7 LTERL .

WOT (D/S mode)

Throttle opening: 20% (S mode)

Throttle opening: 20% (D mode)

Torque (Nm)

Engine speed (rpm)

Fig. 19 Example of torque difference due to
difference in assist mode

Mode selector switch

Fig. 20 Mode selector switch

D/S/Idling mode indicator

Charge/Assist level indicator

Lithium-ion battery
residual capacity meter

Lithium-ion battery indicator

Fig. 21  Speedometer for PCX HYBRID
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Fig. 22 Assist level indicator (at maximum level)

Fig. 23 Charge level indicator (at maximum level)
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Development of the PCX ELECTRIC

AN [ LI/ S KA 50 ! i1 < i
Makoto MITSUKAWA Hiroki ICHIKAWA Katsuyuki OKUBO Takaaki KATO
HoAs & H ok F B KA 5 A?
Yasushi TAKAHASHI Nobuo SHIGEMIZU Katsunori OKUBO

B =] ABSTRACT

HAIZMA ASEAN @ iRy EEE O EEE T T
OB T#me 4 5 8BE it PCX ELECTRIC %5
L7

PCX ELECTRIC TIEEKRA/NNw 7)) —v 257 4%
T2 TRENEAEBHFHRE/ YT 2RI 2. %
72, EVYAF AL LTI, avsy Fatesekiogy
TV v rEBEU48 VREHRR Ny 7Y — 2 EESIZ
B L7296 VROV AT LERHALE. TheDy 2T
L%, 20184 PCX #R—2 & LdifkicffiR$5 2 &
12k, T—2 17142 kW, fiEdE 60 km/h, MR
41 km (60 km/h & HEFTH) A2 FBLL 72

T2, Ny T ) —DHEEANDFETEEIF T ZDINAEE
1727y 3 v ORfETHREE LEREEOE VS Y 71 —
EMRERE A BT L 72,

We developed the electric motorcycle model “PCX
ELECTRIC” that satisfies usability under the traffic
environment in Japan and ASEAN’s motorcycle sales
major countries. The PCX ELECTRIC features easily
removable battery packs, which practically helps
eliminate the waiting time associated with charging the
battery. The compactly designed EV system, which is
efficiently packaged in the vehicle, uses two removable
48 V battery packs connected in series to realize a 96
V system suitable for driving the electric motorcycle.
The EV system mounted on the body of the 2018
PCX achieves a motor power of 4.2 kW, top speed of
60 km/h, and cruising range of 41 km (at a steady 60
km/h).

In addition, we developed a highly-convenient
battery attaching system that enables fixing of the
battery to the vehicle body and engaging of the
connectors with a single action operation.
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Fig. 1 The PCX ELECTRIC
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Table 1 Malfunction detection during run and charge
startup sequences
. - _ When When initializing
Subjects of monitoring initializing for .
. ) for charging
vehicle running
Throttle sensor
. v
malfunction
Functional flaws of PCU v v
Malfunctions of motor v
sensors
Functional or
communication flaws of v
charger
Unusual conditions of
48 V batteries v v
M_alfun_ctlons_ of v v
junction unit
Unusual conditions of
v
down regulator

v : to be checked
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Fig. 11 Flow chart of battery ID assignment

Table 2 Comparison of motor specifications

EV-neo PCX ELECTRIC
Rate(gvp\)/;)wer 058 0.98
Maxinzt\r?v)power o8 4.2
Maxim(nr:\)torque 11 18
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Fig. 12 Motor structure
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Table 3 Basic specifications of removable battery

Voltage 50.4V
Capacity 1,052 Wh Min
Volume 71L

QOutside dimension

296 mm x 178 mm x 155 mm

(Hx W x D)
Weight 10.9 kg Max
140
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Fig. 16 Comparison of energy densities

Fig. 17 Methods of hand-carrying battery
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Fig. 19 Shock-absorbing structure for battery
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Fig. 24 Connector engaging operation
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Fig. 28  Structure of special charger

Table 4  Specifications for PCX ELECTRIC

Dimensions L x W x H (m) [1.960 x 0.740 x 1.095
Wheelbase (m) 1.380
Ground clearance (m) 0.132
Seat height (m) 0.760
Vehicle curb mass (kg) 144
Rated power (kW) 0.98
Maximum power (kW/rpm) 4.2/5,500
Maximum torque (Nm/rpm) 18/500
Cruising range at 60 km/h (km) 41
Main Type Lithium ion
battery Battery (V)/ (Ah) | 50.4V/20.8 Ahx2
Front 100/80-14M/C 48P
Tire size
Rear 120/70-14M/C 55P

YUY b)Y T2y AIC&D, Hilj4 I3 35 mm LRI
B, ML REh TOETHORDEILOR X 2HBL
TW%. Table 4 IZFEETTCERT.
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Fig. 29 Power unit hanger
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Fig. 30 Side view

Fig. 32 Headlight

Fig. 31  External view of power unit

Fig. 33 Tail light
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Downsizing Technology for FC Cooling System Installation under Front Hood

% o B I N

Yuki HAMA Daiki NAGATA

% & F R il

Shuhei GOTO Ken TAKAHASHI
= = ABSTRACT

CLARITY FUEL CELL ®FC/S7—75 v D7 n
VET = FREANOEEREFEIT 272012, FCHHly 27
L a5 A BIRE L 72, FC 22 v 2%, €@ t/§
L — 2 OFE PR CEEERE 2 Y &< BRD, o
OBSZERDIIK &, LIL DG T & 2 X /N
LU 72 FCHHIF/ A 213, BERAE#HTE, »DEH
BERNZE 55 KMy —F5 v NEY THRRBEE 55 0
PSR RIRER A2 RE L 72, FCWHly 25 413, FC
24y 2 BEPFCHHTINA ZDQ/NULDOF5E 2K &
WHEFIZ W C, WO BRIZERE AR L 2. WmiED&E
SUARER A RIS 5 72012, $H 6 DA A v IE KK &
WO SRR A 5 & & 12, L7224 X v & E R
FETBFCHHIY AT LAERHE L. ZhoiIckd, FCiy
HY 257 L &FET LI 20% /ML L, AP 5 AED
FCV &Yy r =V ERE$THIENTEE.

Technology for downsizing the fuel cell cooling
system was developed in order to realize installation
of the fuel cell power plant under the front hood of
the CLARITY FUEL CELL. The fuel cell stack was
downsized by accurately estimating the amount of
corrosion current by using technology for predicting
corrosion of the metal separator, decreasing the
conductivity of the coolant, and removing the
insulation rubber from the cell. For the fuel cell
cooling device, the conductivity of the coolant was set
within a range that would enable piping to be shorter
and not necessitate the large-scale coolant pump used
when a pressure drop increase occurred. In the fuel
cell cooling system, the conductivity of the coolant
was decreased within the range that would make a
large contribution to downsizing the fuel cell stack and
the fuel cell cooling device. In order to decrease the
conductivity of the coolant, a fuel cell cooling system
was built that would decrease ion dissolution from
parts, inhibit degradation of the coolant, and constantly
remove dissolved ions. These measures achieved a
fuel cell cooling system that was downsized 20% over
the previous model and succeeded in realizing the
world’s first five-passenger fuel cell vehicle in a sedan
package.
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Fig. 1 Schematic drawing of FC power plant for
new CLARITY FUEL CELL
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Fig. 2 Schematic diagram of FC cooling system
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Table 1 Three functions for FC cooling system
Function Parameters Issues of downsizing
Stack cooling +Coolant flow Decrease in cooling

+Heat exchanger rate |performance

+Insulation resistance |Decrease in insulation
- Coolant conductivity |resistance

Insulation

Corrosion resistance | - Cell thickness Increase in metal corrosion
+Insulation distance

- Coolant conductivity
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Fig. 4 Detail of coolant flow path
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Table 2  Electric conductivity reduction method of FC
coolant system

Parts Method
FC radiator

Adopt flux reduction

Resin parts Adopt low ion dissolution material
Hose Adopt low ion dissolution material
Coolant Add oxidation inhibitor

Table 3 Electric conductivity reduction method for
heater system parts

Parts Method

Heater core Adopt flux reduction

Resin parts Adopt low ion dissolution material

Hose Adopt low ion dissolution material
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Torque Steer Simulation Technology for Performance Design in Model Based Development
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Naofumi IKEDA Takayuki TOYOSHIMA
= = ABSTRACT
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HEHZB O TREITE S K12k 72 ZORE, PR
HIOMERERREH S W T, AR F LA RN DRI K
MTEB&IITh S EFLEE 2016 IFET LD EPE
FHRAFE WM U, ZOEHMEEEL 7.

A differential gear model was devised that can
be used to examine torque steer when the vehicle is
launching from standstill in MBD performance design.
The model was expanded to enable reproduction
of the transient left-right torque bias ratio, which
was previously treated as a constant, by adding an
element that takes into account the left-right difference
in rotational speed derived from uneven torsional
stiffness of driveshaft. Conventional methods needed
a complex model using a multibody dynamics model.
The proposed method uses a simple essential model
to express the torque steer mechanism. This enabled
analysis of the contribution due to the difference in
transient drive torque in MBD performance design.
As a result, countermeasure methods could be
quantitatively and efficiently examined in performance
design in the initial stages of development. The
proposed method was applied to development of
2016 model year mass-production vehicles, and its
usefulness was confirmed.
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Table 2  Calculation parameters for model verification

Weight: 1400 kg, Wheel base: 2.6 m, Center offset: 50 mm

ltems Note

D/S stiffness ratio -40% Decrease D/S stiffness ratio by
(Drivetrain effect) 40%
D/S angle +2 deg Increase D/S joint angle by 2
(Drivetrain effect) deg
Increase center offset of front
suspension geometry by 25
mm

Center offset +25 mm
(Chassis effect)

D/S: Drive shaft

PLEDO#ERE D, 2T F I, BN % TBROZL%
KO FEM T T LAY ONEE CTHBETE 3 EFILT
HBZENERTE, 72, BET T L EMBIAALR b
NI AFTYIalb—Y g YEFIE, EGWE LY 5
BlARE RS HRETEAZEhbr o ZHIZKD, K
TFE, PS4 TV % 7 beHaxvy g VERICRE
SN BHERE KUY v REBMIC K B SRR FEE,
FEDOWIHAELRS 2 6 K L <, HENITHRFTTE S Z L2
"otz

4. EHEH

2016 FETNORPERT T v I 7+ — LAFFRIZBNT
A CHESEL 7277 7L Vo vy LEVYEF LA MBD Pk
HERXEHEH L 2= 5Bl &2~ d. R TR, BREEDOH E
EHME LN —22=y FO/NUT/C ANOZET MG
ZH0, WE MLy OBRIZE B FILYy T T DRENE
&EN 22T, AEHiERHWT IV 27 7 OB
ERANZTPHIL, AR ETEL 2.
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Fig. 11 Sensitivity of countermeasure items

Table 3 Countermeasure list

Weight: 1530 kg, Wheel base: 2.7 m, Center offset: 78 mm

ltems Note

D/S stiffness Increase D/S stiffness by +6%
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L, ZhZh+10% ¥tz 28 U ORE 2GR L2 1
B I 2 B b L 2 25 IS B Fry NDOES- % i
ik A — L O & DS A EROERS) b L o {251 R
T B Fra “NDHFH5ERL TS
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Bt 3.
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Fig. 12 Difference in Fg,y between initial specification
and proposed specification
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Expansion of Statistical Tire Modeling Method to Tire Rolling Resistance Estimation

H el R S moA EH !
Kaoru KUSAKA Yasutaka KITAKI Naoki FURUMOTO
7 =1 ABSTRACT

PRI O PERERR S W B iR 2 4 Y ET L O FE
EHOWT, 24 Y DHF A4 XENEDARD S5 0 KP4
ETEDEIMATETLOMREA IR L 72, T <3
WL A X EELBD 24 V&R, 2V SV FE
R % Bl 2 728528 D PO MERER 2 5, 44 Y H 4 XD
DS D IEPINOEENERLTEZ. BT,
YA 2 ENITE A ZAL X 87254 062 D PO 8K % K
BRSHHETESAZLPRALTE 2. AEFILEHANWSZ
T, BREEMOM» S 24 YHlEE B Z b, #
L REPERE A L X B B AR A WL BRI T B XS
1275 7=,

The “statistical tire model” method, which is
used for performance design in the early stages of
vehicle development, was applied in order to expand
its function to estimate the rolling resistance of tires
just from the information of tire size and its inflation
pressure. The influence of tire size on RRC became
quantified by using measured rolling resistance of
tires that have variation in both its sizes and inflation
pressures yet that have the same structure and rubber
compound. As a result, a model with good precision
was obtained that can estimate the increase/decrease of
the rolling resistance with respect to the reference tire
if the tire size and its inflation pressure were given.
The proposed model made it possible to conduct
quantitative parameter studies without carrying out
time consuming individual tire measurements.

1. EANDE

HEjE, S— Y FILEE Y 7 1 OFEME AR5 2
E T2 DEWmE B 2ITT B &R, FRELE N, &
e, FEER RO, AEEN, &2 < On KM
BEAEWLNLTIEV T3 X MEAEEO TETNAS.
ETIZIERERE L A PIE S 5720, /ST =75 v L OFif
12K B HBRBEALEA A, ¥ v YEFRIC W TR, K
ORI & A ¥ CRE A1 L LoD, Bede e v Bk
BEZc & &1l B3 B HgtiantEL LT B Y,

— T, ZThsOMREEL % X A 2 BAREHNICH 2 1my
2y, ML T A AN XL EFRLCEF AL P10,
T PN DWW TR BIIZ GG & 5 Z 78 5 MheeaET
FHERRELTETB W 02

L UG R&D v 4 —

H RO WX, T OVERERET O & B L, BR
b7 A bRV A Ty MlKD & & THEMREAER T
XD EORRBHEBL A, £, BECERO BRG]
E—IETRETS 75y b7 — ABRETIR, £ DIRE
HiEAFRE L CafMICEEH A2 2D 5 720, 5% T
IC BB O A BT 5 Z &AM EIZ L 5T
ENQRY-R

HEHOKRAMERE TH 55, 2 b, 24 % % 5
Uy VRIS DOWTE L B &, REH G ARG K E DI
D—DTHBEA Y, ZDHA XhtA —LX—Z% |
Ly R EOHMIEAGEICIZ S HEL, £/, ZORMES
INFE B AR 2 e 1, WIBIPERE, FeOkb, §FRTER &K OB E
B EDMWRRICKRE K EE 52 5.

Ty P T —LPARTE, ZDOT Ty M Tk —LDA
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IN=FB5FTRCOHFMEEREL, BDEVHHELA4 VA
MABEIDOENPUDEBLA 7Y &%t L Tk
57\,

ZO &SI, 24 YOt 2 EmiflfEd 5 2 & IFHE
BEARERE T H % & DD, FFIIHIC 4 4 Y OFHlET v
EAFTHZLEBGTEIENWEY, ThETIE, 414 Y
A= INZFE P I AREE L 720, THIRZ £ Y &2 RkAE T
BT 2 LA FEs <, @ 2Dl g 4 v
DR A HEE TE D HAiAE Eh T,

ZOMEE RIS 572012, [TRDOZ 4 Y94 TDH
FEVE & a2 8R4 4 Y ET L LIRS T %
FL, ¥y UG O IR E PO SR E U T
% 7!—: (13)7(15).

ZO#MENZ A VET M, BE < DX A VREDOE A
S—ffba iz o A4 YRMEEZ PEITE 5729, 4 X408
FTXA—a L U THREREITZ, 24 YTk oh b %
SEaPREE ML A T Y b AWET S50 — MMEOBER
ENRNICB I GRS ZeRieE ks, 72, 24 viHE
% PR U CREEN T & 2 O THINIREET O B BN 5.
51T, BT TN DOIREEFEO BB T2 D
BREFEHE L Tz 4 A Y a2 23ISR 23 TR & 7
5DT, FRBIEOMTE K E HUCEN HIAD 5.

ZIZTC, ZOMEEAXYEF LD FikE, 5, Bt
REME LIFULIRE R E &5 2820 PR E (Rolling
Resistance Coefficient: RRC) D Pl & JEBHH L, #5ftZe
P & HR A 0 HRPT % [RIRE IS MR C & 2 BRI 2 0 72 D
T, AR THRET 5.

2. MEt2AYETIL

A X EFILEE 50 FRHT & F & AWM ERE
DEOPRE SN TE 2D, BT T MICHMH ST 558
WHEFL, VU TAMHETFL, F L CEBREEET L
2 B HIFDERIE T, FEREEET LD 4 77T
JIskEL B 1,

WMt 2 A Y ET VI ERFEEET LD —IERETH 5 23,
Magic Formula 21{8& & 55X TOETFILN —D—DOD
A XFREERERS ETMEL &S &3 202 1 v
EFNETEHE, MHLZAYETLE LA Y EWI B %E
BELTEL A, ZOMHEEY A XRAILEE W72 X 415
WMEEOTHELTET LT 2 MLr A Y ETLELE
A% (Table 1).

ZOMEH 2 A YT, 44 VA4 TRAEE VS 7%
ARERE T SFED & 4 YHEAIEE S5 Z LN T
XHDT, MRV A4 YA TEWRET S -00%)%F
WaFREx5.

WERDIRE XA Y EFTILTIE, ZATYDH A X Ll
ONIEPRE Fz 4525 &, 2—F1 287 —Cp,

Table 1 Major prevailing tire models for vehicle
dynamics compared with proposed
statistical model

Model Model Modeling Data for model Tire size
type name approach identification | parameterization
Fitting tire test
data from . .
Statistical model | multiple tires FrorTli;\;gltlple S'Cglrieo':sogggor
using regression
technique
Experi- Fitting full scale
mental | Magic Formula, | tire test data
model SWIFT, etc. by regression
technique
Distorting,
Interpolation rescaling and
model, etc. combining basic | From individual | Individual model
characteristics tire for each tire
Fiala model, Using simple
Th Brush model, mechanical
eo- etc. representation
retical | e fire model
model FTire, RMOD-K, Describing tlre_ in
etc greater detail

WX Kz, B 1% DLR, % 4 YEHR WT, B
T SS m EIZONWT, ZDOH A ZOFENEMEEHEET 5
ZemnTrE",

B A Y H A4 ZPEIIE FIE O PR Je O b B
FTHRMICMA, Thb &BERT 5 RRC FHES BETT 2
W B B H, RRC 124 A4 YOI & 2281z b
BANZALEETIMACT 2 BENH D, Sk S A
B, ThE TRESNICRETT 2 FER L H - 72,

Zlld, EFMLO 22D OFEEFEETRLZ LT,
HaAVYETLOFHEEHL, RRCADY A X ENED
WEATRLTAZENTEDOT, ZORKNEE LA,
A& Ts K OIGHFEIC OO TRELE a5,

3. RRC #&E

3.1. 21 ¥ RRC #%

A4 X DA DI EIE, £ 4 Y dnE BT B
HEAT 5 AR E ORI A v, BREUE & BT E Tl 5
72 RRC Tf&E&h 3

RRC (3@ OFHH 2 4 ¥ Tix 80 - 100 X 10™ FEE
Dl 2D, MFEOEERT LT Y8y v FEMAIL 2K
PR 2 4 Y T2 60 X 10* TEDMEA & 5.

ETREOHEBE T XL X — DN, 44 Y OHA DI &
3T 3 F —HENK 1/3 % % 728, RRC DKk
Vo VOBRRBVRE A D B - OICEE LI TS 5.

A A X OEH O IEPUIIFEEIZ 2 4 Y OEE 1R T V%Y
VFOEZT )Y ZRHEIC L > TR AL X — 1285720
FAET DT, X (1) D& mdEifitind 5 7.

%72 RRCIE, 24 YOEEALAT 5 4 1 Y ONEHE
WICEWEEZTZ0T, KIEKT oM EHWZD, T
LOMHEZIKRS L7220, Rd 544 VT A4 TOBERR
FEONIERE CHRABIRE O Z T 2RI L 720 4 25 Z & TRk
2N 3 (Fig. 1).
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Je=fro + S (WVO) + fra (WVO
fR : RRCy
V: Tire rolling speed tkwn)
where { fi, : 0.0080 to 0.0100
S £0.0010 to 0.0025 fwkm
Jra 10.0002 to 0.0004 mixmt

)4

LLERSINEDTFEEKRD &, 44 YOER L%
RETH D7)y THRERPBEMAMEEZILT SR TLES
D, 24 XYOMTANEL &> TRLUMMDIET 20720
LTLZES.

Ko T, IKRRCICKZEHMBMREL, v v VITKD S
N5 HME L e P 7 & OPERE & 13, — ISPy I
KT 5.

bDUbNREFEH L7244 Y94 XL RRC EDEEN X
Bt & RIS CE 5 L5129 5720101F, Zoay
ISy v RO AN A 72T — 4 #HUEL, Y14 XN
JEQOMEDAEMI L TEFARIET 2 BEND 5.

3.2. #5t RRC EF /L

24 Y DRRC DERNEWEEHE»ZT 37291,
TR TELWBEL YA ZN) T - 3 v BE A H BB
IO & A Y &Y v T — 2158 Y, 20O RRC %K
BIZHE LA R D 5 EFLEEE B 25572,

FL 725 4 Yol (B, W), WFEH), Vs
FD), va—=FAryFvrZ2 (L), HHEHETH Z2NE
(P), fiffE (Fz), # L CRRCIZOWVWT DA% Table
2 1287

FHANE, ZhZFID 24 Y DH A XENE»BHEI N
BEAMED 80% DIET, NWEEZ—EIZHEbE185 T
BT =Ty T eB ko> ETEREL 2.

FHHIIL T & M= dsTld 1204 5 RRC O % Fig. 2
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Fig. 1 Example of tire RRC with respect to wheel

load and inflation pressure from reference

Table 2  Statistics of tire parameters of 31 cases

N
£ S & % 2 g 8
o= © o= [} @D = I —
8 © — = S O ® o = ¥
2E| 2| 58 So] a8k | w2 Ze
§= | 8T | 25| % | o | EX| g%
= < i - S z i
IS
Average | 2021 | 56.3 | 16.0 | 89.2 | 2506 | 4.6 69.1
Median | 205.0 | 55.0 | 16.0 | 91.0 | 220.0 | 4.9 68.4
Std.Dev.c | 17.4 6.2 1.2 5.1 44.9 0.6 7.2
Minimum | 155 45 13 73 210 | 2.89 | 54.0
Maximum | 225 65 18 97 340 574 | 85.8
Max.-Min 70 20 5 24 130 | 2.85 | 31.8
XN 4 030) [ (3.230) | (4.170) | (4.70) | (2.890) | (4.450) | (4.395)
-8=-225/45R18, 91, IP220 @-225/45R18, 91, IP260
{1-225/45R18, 91, IP300 4-225/45R18, 91, IP340
==225/55R17, 97, IP220 ©-215/60R17, 96, IP220
©-215/55R17, 94, IP220 =9-215/55R17, 94, IP260
~4-215/55R17, 94, IP300 “-215/55R17, 94, IP340
==215/45R17, 87, IP220 -A-215/60R16, 95, IP220
A-205/55R16, 91, IP220 A-205/55R16, 91, IP260
-A-205/55R16, 91, IP300 -A-205/55R1 6, 91, IP340
-k-195/55R16, 87, IP220 -4-185/55R16, 83, IP220
-A-195/55R16, 87, IP210 —e-205/65R15, 94, IP220
©-195/65R15, 91, IP220 ©-185/65R15, 88, IP220
—e-195/60R15, 88, IP220 -8-195/60R15, 88, IP260
-0-195/60R15, 88, IP300 -0-195/60R15, 88, IP340
—e—185/60R15, 84, IP220 —e—175/65R15, 84, IP220
—o—-185/55R15, 82, IP220 —o-175/60R15, 81, IP220
-+-155/65R13, 73, IP220
90
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o
R
i
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V [km/h]
Fig. 2 Measured tire RRC vs rolling speed of 31

cases with normal load Fz equal to 80%
of the load index’s maximum load and with
regulated inflation pressure
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IR T. T8y Y FRBEEDRI—O#HWO 44 ¥ T,
YA ZRNENELNT RRC BRELELTEZ 0D
"oz,

RRC O BRIz >N TIEA (1) s ST s
TREZ DT, AR TIEUE 80(km/h] DD RRC i % Z D
24 YO RRCHRFEMEE L THW.

Table 3 12, No.12 ? 205/55R16 91, P=220[kPa] ® RRC
fili % FEHEIZ 8 2 4 Y D 80[km/h] IZ%51F 5 RRC %Xl ©
N, Lk, FUEL L7z No l2 DX A Y H A XiFH v 7L
DEAYHYAZXW, H D, L, POVWRIETH 3.

BohT =21 T, £9, 4494 285 4 —
& W, H, D, L xffifi4f; P, Fz & RRC OFIBINE% 5413
5720, BfiXl% 7 vy b L7 (Fig. 3).

Fig. 3 OMMIZIERL 2 75 LT hEhD/85 2 —
& OB, BTN I A 72785 X — & B ORI
A b7 ZRICKB L8 DTH 5. BARXPOERIZ
THEI DR & K §.

W z1E, Fig. 3—F4 L7 vy MiE, x A RRC, y
W2 2 A4 YIE W ORAGKITT, A N2 0 O REHIE RRC
MREVVEE WIANSLS B> TR EakT. /%
EFo7ay MIZDxfiik yinAnZEb-727ay b
kb,

Fig. 3Ok 77 L0ifik A% &, GHMIL 722 4 ¥id
W, HEXUODIZEL TN =Y 3 vaffit=4 vy 7L
PEIRCTETHWAE. W, HEXU D DZNZTHOME» 5
i, DBREL LDIZFE WIEKREL, HIZNEL BT
2H, ZAUIPEI KRB R Tk A <, IS mmE > Tn
BRFAAVIIRATREEZEDONLNE WS EET 4 v
DOHEANZ L2 2D THB. &K>T, W, H, D&% EFILFE
ORI, FHHIZHSL L 72 ATI8T A — 2 & UTERIRL 7=

72, AAVYDREDINFGA—RLLTHE—FL VT
A L%, A4 YERREE NS /39 4 —-42L LTFz
EPEANIPST A—=2ITMA S, Sl GHllfaE Fz & LT
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ooooo

RRC

§ | unlllnea

Fig. 3 Correlation overview of sample tire information
for “Stat RRC” - W, H, D, L, P, Fz, and RRC

Table 3 Measured RRC relative to No.12* case,
with various tire size, load index, inflation
pressure, and normal load
* Tire size 205/55R16 of No.12 is a

median of sample cases

[0

[ C o = - .

£ |8 |2 % S5 ? ] 3
SE |85 22| S 8 E ow | 8% L e
v | ZE|gS 5E|EL| se | BE | 52| 3B
gz |8T| 2o g 88 §a | EX o=

Fol< g |2 =g | £ z <
1 | 225 [ 45| 18 | 91 | 18x8J | 220 | 4.85 | 107.9%
2 225 45 18 91 18x8J 260 4.85 97.7%
3 | 225 |45 18 | 91 | 18x8J | 300 | 485 | 90.8%
4 225 45 18 91 18x8J 340 4.85 85.9%
5 215 45 17 87 17x7.5J 220 4.27 105.4%
6 225 55 17 97 17x7.5J 220 5.74 89.3%
7 215 55 17 94 17x7.5J 220 5.25 87.7%
8 215 55 17 94 17x7.5J 260 5.25 81.1%

9 215 55 17 94 17x7.5J 300 5.25 76.2%

10 215 55 17 94 17x7.5J 340 5.25 72.0%

11 215 60 17 96 17x7.5J 220 5.59 85.9%

12 | 205 | 55 16 91 16x6.5J 220 4.85 100.0%

13 205 55 16 91 16x6.5J 260 4.85 91.6%

14 205 | 55 | 16 91 16x6.5J 300 4.85 84.8%

15 205 55 16 91 16x6.5J 340 4.85 80.2%

16 195 55 16 87 16x6.5J 220 4.27 92.5%

17 185 55 16 83 16x6J 220 3.82 101.0%
18 215 60 16 95 16x6.5J 220 5.44 91.1%
19 185 55 15 82 15x6J 220 3.73 106.7%
20 195 60 15 88 15x6J 220 4.41 98.1%
21 195 60 15 88 15x6J 260 4.41 89.1%
22 195 60 15 88 15x6J 300 4.41 84.4%
23 195 60 15 88 15x6J 340 4.41 79.6%

24 185 60 15 84 15x5.5J 220 3.92 94.4%

25 175 60 15 81 15x5.5J 220 3.63 90.4%

26 205 | 65 15 94 15x6J 220 5.25 94.0%

27 195 65 15 91 15x5.5J 220 4.85 99.1%
28 185 65 15 88 15x5.5J 220 4.41 100.3%
29 175 65 15 84 15x5.5J 220 3.92 90.7%
30 155 65 13 73 13x4J 220 2.89 114.3%

31 195 55 16 87 16x6J 210 4.27 92.7%

EEARNAMED 80% IZFRE L 72728 L & OMBIZIZIE
15T 3H, 2 RRBERIE AW ERGEL 7.

A4 Y H A4 XRNEE RRC & QBRI & 17
HETDEZEZLNDEDT, ThEaRBT520I2Z2H 58
FA—BDRIFHEASIIST A -2 E LTEEL 2. IR
L7z AJI73 T 2 = 2 DFEJPEIT DN TIRICER T 5.

PEDREDFT, 24 X414 XDISF A -4 W, H,
D, L} X U408 4 — & P, Fz TRRC &S
BffA RRC TF L& (2) TEHEL 7.

ZOEFLEHRNIC Table 3DFIF— 2 &5 4,
O/ FhDRX (3) 25 ETF AR a, 25 a, £ THIAE
EL 7.

RRC(ay, ay, . . ., ay/W, H, D, L, P, Fz)
=a1W+a2W2+a3H+a4H2+a5D+a6D2 (2)
+a7L+08L2+09P+a10P2+a11FZ+a12

W: Tread width [mm)]
H: Aspect ratio [%]
D: Rim diameter [inch]
where § L: Load index
P: Inflation pressure [kPa]
Fz: Normal load [kN]
a;: Coefficients of RRC multi-regression model
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Table 4 Identified model parameters for statistical Table 5 Estimated RRC by statistical RRC model
RRC model
Model Identified = =
coefficient value Note g2 rge o)
ay 3.62E-2 W Tire size and IP g ; 2 g ; .:'2_) 5
az -1.07E-4 W2 2% | E®s AT
as -1.06E-1 H s = & =
aq 7.51E-4 H?
as -8.34E-1 D 225/45R18, 91, IP220 107.9% 105.7% -1.0%
as 2.38E-2 D? 225/45R18, 91, IP260 97.7% 98.0% 0.2%
az 8.61E-2 L 225/45R18, 91, IP300 90.8% 91.9% 0.5%
as -9.61E-4 L? 225/45R18, 91, IP340 85.9% 87.2% 0.6%
:9 -4.09E-3 P 215/45R17, 87, IP220 105.4% 105.4% 0.0%
a:) ‘7"325'? :: 225/55R17, 97, IP220 89.3% 87.5% -0.8%
an 5.90E10 vint efc ot 215/55R17, 94, IP220 87.7% 89.3% 0.8%
215/55R17, 94, IP260 81.1% 81.7% 0.3%
215/55R17, 94, IP300 76.2% 75.5% -0.3%
215/55R17, 94, IP340 72.0% 70.8% -0.5%
215/60R17, 96, IP220 85.9% 86.7% 0.4%
Y 205/55R16, 91, IP220 100.0% 99.3% -0.3%
—=0> aq|, (=112 (3) 205/55R16, 91, IP260 91.6% 91.6% 0.0%
Oa, P 205/55R16, 91, IP300 84.8% 85.5% 0.3%
e 205/55R16, 91, IP340 80.2% 80.7% 0.3%
) 195/55R16, 87, IP220 92.5% 94.6% 0.9%
J= Z [RRC.— RRC (a,, a a /W.H,D.L.,P,Fz )]2 185/55R16, 83, IP220 101.0% 94.8% -2.9%
i 72t 12 i i i 1 i° iz
pn 215/60R16, 95, IP220 91.1% 89.7% -0.6%
185/55R15, 82, IP220 106.6% 104.8% -0.9%
ZOEIIZLTHRLNME RRC EFLOHE%E 195/60R15, 88, IP220 98.1% 97.2% -0.4%
Table 4 1= 7% 195/60R15, 88, IP260 89.1% 89.6% 0.2%
-/ .
’ 195/60R15, 88, IP300 84.4% 83.4% -0.5%
195/60R15, 88, IP340 79.6% 78.7% -0.4%
4. SteEER 185/60R15, 84, IP220 94.4% 95.1% 0.3%
175/60R15, 81, IP220 90.4% 96.4% 2.8%
205/65R15, 94, IP220 94.0% 96.8% 1.3%
4.1. RRC Flli#ER 195/65R15, 91, IP220 99.1% 99.6% 0.2%
Fl# X 783t RRC EFMIZ, A4 Y H A4 X, u—F 185/65R15, 88, IP220 100.3% 95.5% -2.3%
. . 175/65R15, 84, IP220 90.7% 91.2% 0.2%
e R N ek , 84,
1¥Tv 72, Vj’f% LU E G A, RI?C EAEIE L 7= 155/65R13, 73, IP220 114.3% 114.0% -0.1%
% Table 51Ind. 72, ZOHEEMEEFHMIL 72 RRC & 195/55R16, 87, IP210 92.7% 96.7% 1.9%
DORIBI % Fig. 4 1287
A RRC £ 7L O FHIME 25§ 2 MBI 4l IE R® =
0913 £ 7=,
MHIE R? & 8 FI05 AP ERE (3 L REF 5% 90
EEMINB)THD, I—EEFT LA RRC DY 4 XTRNE .
IC&2ZHEOBLZ 9FIEFTHL TWBE LS T EERL Standard Error = 2.13
TVB. LadioT, HRINEM TS A Y4 xomE &% e
e - " X,
#% B LU TRRC & EREMRE A MG 2 56, A C% S &
- N =Ly o 00
¥ Bl RRC & 7 i3 143 2 e hife % 45 g 70 o0 %
. - £ o
L2 L, Fig. 4 X0, MHERET ¢ =2.13 X 107 TS & @ 4
LR, PHIRTEBRL XM TRV GRS 1 HIfE § .
(]
Ko TWBH T Lk E, MRERANC Y72 5> T3 T h b RFD @ 60 S
HEA BEICHEL VLB . ¢
. S N N L —
SAYIEW, WVHEH, ) A%D, a—FA Y57y o2 o Yy = D-9994x
L, WH P I/ 28 D IKPIREC RRC O 71 | &4 50 60 70 80 90
. i . B Y
i L HE A AT 70 b L, Fig. 5 155, RRC (Measured) [x10-]
Fig. 54 RH2&, ThZThD¥ 4 255 X — KI5
RRC *ﬁﬁ'fﬁif; 3‘6 }5 @m&k}&*%g é%/) .( }5 D %‘ZEMIE@ Flg 4 Correlatlon betWeen measured RRC and
. o estimated RRC from statistical RRC model
£ 213 X 10" BIIZ 0 i L T 2 Z LR T E 5. with W, H, D, L, P, and Fz given
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Table 6 Multiple regression model - Stepwise verification using forward selection method
Model ID 1 2 3 4 5 6 7 9 10 11 12 13 14 15 16 17
Independent w W,H WHD |WHD,L|[WHDL,|WHD,L,|WHD,L,|WHDL,|WHD,L, |WHD,L,|WHD,L,|WHD,L, |WHDL,|WHD,L, |WHD,L, | WHD,L, | WHD,L,
parameters P P.Fz P.Fz, P.Fz, P.Fz, P.Fz, P.Fz, P.Fz, P,Fz, P.Fz, P,Fz, P,Fz, P,Fz,
w2 H? D? L2 p? FZ2 | WRH? | WAHZ | WAHZ | WRHRD? | W2 H2 D2,
D? D2L2 | LEPE | L2PAFZ
Statistics
R 0.367 0.516 0.554 0.639 0.906 0.907 0.912 0.957 0.935 0.926 0.908 0.947 0.960 0.968 0.968 0.972 0.973
R? 0.135 0.266 0.307 0.408 0.821 0.823 0.831 0.916 0.875 0.857 0.824 0.897 0.922 0.937 0.937 0.945 0.946
Adjusted R? 0.105 0.213 0.230 0.317 0.785 0.779 0.780 0.891 0.836 0.814 0.771 0.865 0.894 0.910 0.906 0.913 0.910
Standard error | 6.832 6.404 6.336 5.967 3.345 3.395 3.385 2.384 2.920 3.117 3.455 2.650 2.349 2.169 2.260 2.132 2.163
Coefficients
y-Intersept 1.33E+0 | 2.16E+0 | 2.78E+0 | 1.80E+0 | 2.66E+0 | 3.19E+0 | 4.79E+0 | 8.36E+0 | 9.14E+0 | -5.89E+0 | 3.39E+0 | 6.83E+0 | 7.56E+0 | 9.65E+0 | 4.88E+0 | 5.90E+0 2.37E+0
w -2.04E-3 | -3.97E-3 | -1.73E-3 | 9.64E-3 | 8.12E-3 | 7.21E-3 | -2.42E-2 | -5.69E-3 | -3.18E-3 | 8.74E-3 | 7.21E-3 | 8.15E-3 | 2.34E-2 | 4.51E-2 | 3.08E-2 | 3.62E-2 4.18E-2
H -7.82E-3 | -1.20E-2 | 8.07E-3 | -1.46E-3 | -3.21E-3 | -9.33E-3 | -1.33E-1 | -1.91E-2 | 1.11E-3 | -3.40E-3 | 2.88E-3 | -1.47E-1 | -1.31E-1 | -1.08E-1 | -1.06E-1 -1.19E-1
D -5.24E-2 | -2.36E-2 | -5.75E-2 | -5.98E-2 | -8.15E-2 | -9.39E-2 | -9.75E-1 | -5.24E-2 | -6.08E-2 | -3.67E-2 | -7.77E-2 | -7.24E-1 | -7.33E-1 | -8.34E-1 -1.08E+0
L -3.26E-2 | -2.25E-2 | -2.81E-2 | 1.11E-2 | -1.32E-2 | 3.57E-2 | 1.97E-1 | -2.80E-2 | -1.77E-1 | -4.97E-2 | -3.93E-2 | 9.68E-2 8.61E-2 2.40E-1
P -1.50E-3 | -1.49E-3 | -1.54E-3 | -1.46E-3 | -1.71E-3 | -1.51E-3 | -2.94E-3 | -1.68E-3 | -1.41E-3 | -1.54E-3 | -1.54E-3 | -4.09E-3 -3.81E-3
Fz 6.53E-2 | -1.46E-1 | 2.46E-1 | -1.76E-1 | 1.04E+0 | 6.54E-2 | 2.80E+0 | 4.82E-1 | 4.57E-1 | 7.62E-1 7.78E-1 6.06E-2
w2 7.12E-5 -7.03E-5 | -1.32E-4 | -9.25E-5 | -1.07E-4 | -1.27E-4
H? 9.77E-4 1.13E-3 | 9.56E-4 | 7.78E-4 | 7.51E-4 8.25E-4
D? 2.78E-2 2.04E-2 | 2.05E-2 | 2.38E-2 3.11E-2
L2 -2.03E-3 -1.02E-3 | -9.61E-4 -1.75E-3
P2 2.63E-6 4.55E-6 4.09E-6
Fz? -1.79E-1 7.24E-2
4.2. ETIVAREE BlZIEATIIST X =2 W 721D Model 1134f1E R®

[F7%E U728 RRC EF MO UM EMEFd 5720, &
BUEAATD AT v TI 4 ZERIEMEIC XK > T, 2FF
BATIST A= 2 DMAEDEE L DETILORTEHKE %
Ko, WETZEF N LHIKL 72, K% % Table 6 12717
REE T I Model 16 TH 5. #EFILOFIE R & 1EHE
MEAEZNFNFig. 6 & Fig. 7 1287,

Table 6 &1, ZRAERMX BT EHE R B#NL
THBMEAEE D, AbE THEESEN NS ES>TET
KGRI E L TOL BT Hbr 5.

(FH5F)120.105, AJ1/S5A—2%& WL HIZHER L
Model 213 0.213 DT, /37 x— & W, HD RRC "D
BRIIZNTN10%EEH 5 &0 T 5.

Model 4 75 5, LS, Model 775 8I1ZHHT 5 &,
ZNEFNNE P EfERD 23, H BERE L Tlb - 72
BRIHHIE R 1 0.317 A 5 0.785 36 & 17 0.780 »* 5 0.891
ERESWEEINBEZ NS, AJPSTXA—2ONIEP &
WVFED 2FHH BDETNTH4T% & 11% BEDHE5 %
HoZLerbnrs.

90 90 90
L] [
80 ¥ . s 80 H 80 %
2 2 2
' x ] ' ¥ : ¥
< 2 2 2 = ‘
X 4 e o 4 % X | x
70 g X 70 e 70
6] T R 2 g g o) ¥ ] o [
i T 9 o
o« Standard error = 2.13 ¥ R Y o § o ¥ R
60 L I 60 ¥ 60 S
x Measured ¥ x Measured X Measured
e Estimated ¥ e Estimated ® Estimated
50 50 50
135 155 175 195 215 235 40 45 50 55 60 65 70 12 183 14 15 16 17 18 19
W [mm] H [%] D [inch]
90 90 I 90
| = X Measured x Measured
® Estimated ® Estimated
80 D —— 80 § 80 ¥ w8
5 X X 5 T X X
2 X =4 . = ¥
X R =i x X, 70 ; X 70 o i‘ L%
70 2 2 1 ? A 2
9) R g 9% & () R Q X * 2¥ ¥
z £ 2 c g % < ] 3
s ¥ [is N o ¥ °
60 s % 60 60 IV
x Measured ¥ ¥ ¥
® Estimated ¥ ¥
50 - 50 50
70 75 80 85 90 95 100 150 200 250 300 350 400 3 4 5 6 7
L P [kPa] Fz [kN]

Fig. 5 Comparisons between measured RRC and estimated

RRC with respect to W, H, D, L, P, and Fz
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Fig. 7 Standard error of multiple regression models
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Fig. 8 Comparison of estimates of RRC from Model 16 and Model 8 with measured RRC (relative to 205/55R16’s)
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Elucidation of Hydrocarbon Purification Mechanism of Catalyst for Lean Burn Engine
Using Surface Analysis and Ab-initio Calculation with Large-scale Cluster Model
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E3 =] ABSTRACT

Vo= Y= v FHBRAKR G & LT Pt SRR
IR SO L MERE 28 3. 2 OERFIH D 728 X #RIk
I REE M HI2 X 5 Pt i FORIIRESH &, K
BEis 5 2 4 BET LB X CZA T TET N &AW EE
MNBEBEGRIC L2 - HEHEEZ2 I ko7, ZORRE,
AR Z W 2354, PtRF2ASBREBIZRFE S h Ty
BZENbhr ot X5 PR FHERICIZER O A
FAEL, kL EH L T3 Pt IEICHET S Z &
THEIEGE LIS WIREBIZA S TWB I Ebh o 7.
IS DOKE» S Pt HERFEME R D S F L RE D EEA]
i, AR OE FRERIIZ L D ERISERL T0W 5 Pt
FHOBRWEDIHI XD Z T/ 7 4 VIZHLTE
WA O Z e b o 7.

When a platinum supported acidic support catalyst
is used as a hydrocarbon purification catalyst for lean
burn engines, it shows a high level of purification
performance. In order to elucidate the causal factors,
the surface state of the platinum particles was
analyzed by an X-ray absorption near-edge structure
analysis and ab-initio calculations, with a density
functional theory using a large-scale cluster model
and slab model, were carried out. The results showed
that platinum particles retain a metallic state when
acidic support is used. It was also found that there
is a distribution of charge in the platinum particles,
and when platinum atoms in proximity to the support
are positively charged, they are in a state that tends
to resist the adsorption of oxygen. It was found
from these results that the high level of purification
performance of acidic supported platinum is due to the
electronic activity of the acidic support, which helps to
prevent oxygen adsorption on the surface of platinum
in proximity to the support so that the catalyst yields
high activity with respect to paraffin.

1. $AHE

WMEMRAZDVE DL nbhTWw3 CO, DIKHkIZA
I > THRIEOMETH 5. HEHE2 S 5 CO,
ARIRT 57201213, TV Y Y ORMER ELAERETH
D, V==V 2EHEN TS, Honda T, rikT &
2 MYPE Y — v 23— (Homogeneous Lean Charge Spark

L UG R&D v 4 —

Ignition: HLSI) 20 & DO & L TfgE &2 LT
(79(1). (2).

LHL, )=y —=VIPES ) — kA 2B A IS B W
T, 2 MM FFHRCEE AV 5 5 ook, 53R
1t (NOx) 721 T2 < IRALAKTR (HC) DE LD MK T
LTLES EWHilErH 572, Fig. 1ICA M F&) —
¥ DA 2O HC i & HC Mo #EIE &R % @) —
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VHEA ZIE HCIRENEL, 2OHmTE /857 4 v OEIG
NEWZ Enbh»b. %72, Fig. 212 HC BLXIGOHEE
FEART. AL 7 4 VRBEFRICKH L TIT 7 4 Vit
fbEh2WEREL, LIz nwIenbr»rd. Zh
5DHERTY — Y FEHKIZ B TIFELRBE T 5 &
Eiohb.

TR U T4 i3 Pt SRR IR 3 8 5 7 4 v
MBS IcEH TS Z e R LTE 2% Y Fig. 3
12 Pt BYEHAMBIO KIGA X — Y %RT. /857 4 VD
BALKS I3 EEEOh T Pt @it Tcd 5 2 & ab
MNoTED, 2877 4 v EWEHED Pt RTRMZE S h,
Pt &I T CO, & HO 2 h, 5 &S 2+ —
LTHB. )= VFEAKIZENTEA M FEMKICHL
RN ESGFET S 720, Fig. 3 (a) D& D ITEED Pt
RIMANBE LRI AHET 22 LT85 7 14 v OREE D
HEXNRIGHESE T 5. ZhICx L Pt 283 2 ik
ELTRBEEOROMRAMHT2Z L2k, @vwiT
74 VIBLTEES R ST Z A R L 72 PR A T
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Fig. 1 HC composition in exhaust gas
(HLSI, Ne: 1500 rpm, BMEP: 450 kPa)
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Fig. 2 Oxidation characteristic of HC
(Catalyst: Three way catalyst, Aging:
750°C, Evaluation: O, 7%, HC 1200
ppm, CO 3000 ppm, NOx 70 ppm,
CO, 8%, H,0 7%)

WA, Fig. 3 (0) 12T & D ISR DB 1% [hR
2D PtRTFABTIAZIZAED, Pt KH & BEOHET
PET 5 Z & TPt&RMOBRHEI IR S, /557 4
VEBENPLERTHIGLR T 55 EHERLTE .
LA UBVEHHKIZ X 5 Pt 2 5 O T NAIRIHRR, Pt £ifi
DO ZW RIS 7 812D CEEM 2 AT R0 BRER Y 70 2
o TiRar» -7 22T, A CERER NG
EDFEBEN T 7T a—F &, FHBHERZHO 22BN 7
Tu—FEMAEDELNRITI T MZKD, 3T T 4
VENR L ELT S Pt IR O SR 2 A
=X LEVATAZEEHME L.

No reaction
CO,, H,0

@)
22 D)o
@ Pt 4. Pt

(a) Neutral support (b) Acidic support

Fig. 3 HC purification mechanism of Pt supported
catalyst

2. a7 b+

RENE) =V N= V2R DI8T T 4 v EERE LG
b % Pt {HEEMEHRAE O S E X 7 = X L1200 T
PTFokS55arv7 s Tf%s b5 -7

Pt O VAR O R D 4 4 — D % Fig. 4 127"
fil AR & U C MR (L A O K Pt oK1 28 H
INTW5S. ZOMBEMBIAN= D £ KIEIZT — + Sh,
U —oN— VPR 2L L CHIW S .

Z O Pt B AANE R U, Fig. 3 T L 7= E K

Acidic support

Fig. 4 Pt supported catalyst configuration
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IBAF—2DEMNTEB I &S 720, HEMRE UTBYE
EDFE B Si0, Al,0,, MgO D =F% EFLEE L.
ZLTC ZREEHVETO (1) 256 (3) IR HETH
PRGN, PEfRT, PEERGETR A B 2 2 WREAIIZEE L 72
(1) Pt fHfE oD 35 4 3t

BRI OWTST 7 4 VB LRIDEREEIZ X DR S5 h
7 BB &, CO W BllE 2 53R 6 7z Pt Kfif %
FIWTC Pt~ & 720 ORISHE 2R 5 Z & Tk
ZEH 5.

(2) PVERATIC X B @itk # 5 = 2 2 WAL

AR D WT 7 v & = 7 Fibik: (NH-TPD)
12X O RS A LSRR OBRIEE AR 5. &
512 Pt HHFHAREIZ DWW OB R A WBEE L (0,-TPD)IZ &
D Pt RIMANDIBRETE R WET 5. KIZ X BB
VB E f#AT (X-ray Absorption Near Edge Structure:
XANES)IZX D Pt TOBEBTFREZHFAET L. Zhd s
AL THIRORBRMEE 2 Ptk 7% Pt ZlINENE % 3
WP S (1) CERHIL 2120 BIK 2 e+ %

(3) BlEmaI S & 2 HEEDEN T

BHMROKEE Pt 7 5 2 2 EEF L L, BTIkEE
BHMIZZL X 72 Pt 25 7 ET U & O 728 RIS TF
PEOB TR E A2 ZaW, (1) BLU(2) THE M
75 o T HIRFE MRS 23 VG RIS 5 2 2 BIC DOV T O M
i) e AT 215 5.

AWFZIZB W TIHRFC (3) ORI Pt 2 5 2 2 {H%E
F OB TIREHEOR D AN FEA v b EEZT
W3, E—REHERSE A E OB T EEHEATRETH
D, ABHEMETE L HVSRTE 2 O UL
R NH00 570 FROHREH D, 7, HEOT
ROMAADLEREE IS 2RSS TId A 572, Z
D 7= 0 FfilllE & R % 4 X DE @R RO F L0
BIZOWTOREFIZ D p 5727 B 2R LAR
13E TIOAL TR L SRR I O EARIZ K 0, KHE
K Ptr 724 RIS L 2 RERTFOMEET LD
AIRABIRAB KD h o770, KDREREENY T
2 AP A ZOFFEIZMOME Z L& L.

—77, Pt RN O BRI EIREDF —FBEI R W
T, BRI 2 PoRE s KK 7 2 2827 v &/
WD, Pt 2 9 ZA 4 KAOEMIREEBEFL-Pt 25 7
EFAEHCCHAEAZHEE L. 22T, 25 T7ETLE
PR A & e U, RHER A RORRET LD
ZEThHBH BESTEHFZIPtEBEEDBIAICKZ
DURTH D70, WENOHWERFZKEVWEEZ OGN
BETORFDAE AT TEFLTERET L2 LI12&D,
FOIRER CRDRINIZEH AR 2155 Z & &2l A .

Ploksaifiavye 7 rickd, V—vi—VH]
HC Ll & LT o Pt JHEF A O Sk x #
ZZXLDRAE B Z I 7.

Table 1 Oxide materials
Type Support material
Acidic oxide Sio,
Neutral oxide Al,O4
Basic oxide MgO

Table 2 Model gas composition

Concentration
CO (ppm) 3000
HC (ppmC) 1200 (n-CgH4,)
NO (ppm) 70
0O, (%) 7
CO, (%)
H,O (%) 7

3. ERBLUEEAE

31.%>7

Pt % WRVERE DS 2 JHRMEHIHE: U Pt JHEFflE & L
THWZz, BYEHHARDR E LTl Si0,, AR E L
TUE ALOs, SEFEMEAARE & L Tid MgO % Jilv7z (Table
1), BHEEMBHIEEE Pt AR E GIR L, AR & ¢,
150°C T 15 KR XU TizhEs%, 500°C T 2 KEf R T
BER U TR & U 72, 20, SRR A 35 &L O
BEAPEDE R 2 O, ROGERER IS IZ it 2 32— 2 5 4
N H AT =T 4 YU THOE L= 4
1£900 &L, 25 I, HIZ1IA VF, £X30mm Td 5.

3.2. RicHEBAE

R D VAL MBS RN T T H A K IBREE & FWTB 2
Kotz BEFUH ZOMBKIE Table 2 128 L, Z2MEE X
100000 h™ Th 5. EF A ZFM FIZ I Tl 4 555
75 400C F CH & &, MR 7 2 & 5B U Al it
DOEFALEZFH L 7=, fil#iid 750°C T 20 R A BT
Aging L THW =,

3.3. pAE

3.3.1. Pt REAREFEETAE

Pt ZiiHE 7 8UE CO M RIS K DAl L 72, mifdLEd ik
He % I 400°C % THE%, H, FPHSKIZT 15 43 400C %
WE Lz, ZO%, He Kt FCHMEE TR, 200 mm®
D CO/IL 2 %MD CORENRET S ET3MELEFEA
L, W s G 7.

3.3.2. BB EAEIE

BRPERE OFHMNE NH,-TPD Ik DB Z k- 72, ZHIRIE
HPED NH, O SRS 2 W0IE EMMEE A E D &0 ) JiE
25 MRVERE &5l 5 T TdH 5. He HPHAIZ T 500C
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T 60747, &5120.5 %NH; Hil MiZT 100C T 60 Faiil
B4, He Wil F T 100C A 5 600C £ CHUE L, MUEME
HATENS T NH; B RO @ RE ¥ Z % - 7-.

3.3.3. BEWEE AT

G EOWHIEIR 0,-TPDIZL DB T k-7, Bk
T 500°C60 77 DOHTALEES:, He il F CHIEL 6
900°C & CHUL L, VUM ST H s TR & 4
L7~

3.3.4. ETIREREMN

Pthi OB FIRELAFHANS 720 XANESHlE %5 Z
Kot HHEBEEING Y 7a b a vkt v 2 —
(FRRETE 5 :1606044G) D BL-11 7 4 Y & L, 5 tdid
Si(111)2 fEah e, MEHEA A v F v YN E V.
M EERPIZ BN OERIEIZE D Pt- T Edge 2% b
LERLFL, % B 2 k572,

34. F—REHERE

341, KT 5 X 218 E T IVOIER

FIERIICE TIRE AR % 2012130k Eo Pt {HE;
REEEETNALT B2 0ENDH 5. KHBIY 5 2 2 {57
LAV B12Hh 720, TR PEEHRIC & D mARiciE 5
N B L ERE O TRE 74 5 ONCE TIRREH, YIS T-id
BIGFELZINEIZ A>T LEIABEEREZ OIS, 2
ZCHIHEFRGEIZBI LT Fig. 5 (a), (b) 12834 & 91,
FHTPtHEFAREE S, RO 2L ¥ -84~
TIZERE T E 5N &5 7815 (Molecular Dynamics:
MD) # W TR E» LR FRESA 52V, TOH%, ®T
TEEZBRL TS5 HBE RIS XD R REmhE %
L, Fig. 5 () DL HEF N AR I HES LS THE
TETIMEKA BT k7=

Pk &5 2 eit i & B — R A4 AL D
HlFHEEHCNSEZ LT, KDBEFITEW Pt {HFRREE,
FOREMIZET AT ZZENTED EEZHEEL 72
BAMIZIZERR 1 nm O PR -2 BRIEPHEARIC R X h
TR IKEE BT 5720, 100 i+ 56455 Pt J 2
538 5 FEFEE OB LIRAR LIS/ 5T 52 T L AR L 72

(b) After MD (c) After ab-initio

(a) Initial

Fig. 5 Cluster model of Pt supported catalyst

Table 3 MD calculation conditions

ltem Detail
Software LAMMPS
Potential Lennard-Jones
Simulation time, 500.0 ps,
Time step 1.0fs
Ensemble condition NVT

Table 4 Ab-initio calculation conditions

ltem Detail
Software DMol3
Functional PBE (GGA)
Basis set DNP basis set

Core treatment

DFT Semi-core

pseudopotential

3.4.2. pTEHFEE

WAL IR D JF 113 [l 52 L 7-IRRE T, $HEF4 2 PR T
DRIZPN A G 2 TR & FHE L 7. 5Eill &2 dH R4k %
Table 3 IZ/8.

3.4.3. F—RIEEE

AR TIRERE VBB & 28— REE 5 &2 T
Pt DB TRIERN A B Z 5572, ZORRICHEIX N7 Pt
OFTIREMN 2§ 57200 Ptiils 5 24570 L Pt
NDOBEWE LR TE7-DD Pt AT TEFLEENT
NV T 72, Pty 5 2 2 EFLOEHE T, B
HRIZ BT Pt 2SR X T W HRE Sy & [ L 720k
RECHGERMEILAI AT L2, £72Pt 27 7EFLIZ
8ERFFETLEL, BESTLmERN, S 3FED Pt
R T % SR LA g R E Lz, WEhOEEL S Table
4 DEMETHEREL 72O,

4. ERBIJUEERER

4.1. Pt BB LAk iR 0D JE MR

BRVERE D 75 5 ZR LI Pt 208 L 72 Pt iR{byfik
BDIs7 7 4 vEACERERER, Fo KO CO W EHIEIC &
L0 Pt OREME I 2> 72 HLIEMOERE LT,
Turn Over Frequency (TOF) &\ 27z, TOF 3L FDX
() Thobahd kg, WmMER Y720 DAL
R 72 D ORIBEE AR TR TH O, EHEEEL LT
RNV ST 5,

TOF (/sec) =KIBEE (mol/sec) / I ME4 I & (mol)
(1)

e RESMAS S 0D 300°C TSR E & £ 1A Pt &H
5, A (1) ZHWTOF 23K 7-#EHE 4 Table 5 1239, Z
DFER & BB Z W2l T H % Pt/Si0, D TOF
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Table 5 Calculation of TOF in Pt supported catalyst

Catalyst | Conversion (%) |Pt amount (umol)| TOF (/sec)
Pt/SiO, 48.0 2.4 0.44
Pt/Al,O4 70.0 29.0 0.04
Pt/MgO 30.0 28.0 0.02

BB ENZ N bh o7z, £72 Pt/Si0, filifid & m Pt
BEMEIDOLD —H/hEWZ &5, Pt R T-ORHEN
HETL TR EHERINE R, Thicgrrbod, £ifi
O PtETFOEMEIE LSRN TOB I Ehbh 57z,

4.2 MBI & 2R HERKTE

4.2.1. BB EOBIEERE

B2 0T NH, B EOWIE 2 5 WM O ZHAl
AR I ko E Table 6 ISm¥. ZOMEE, HEM®D
Si0, Al,0,; MgO DIET NH, DIEEH RS %<, ZDIEIC
WEVERE A EN T & A TER T X 7=,

4.2.2. Pt RENDHEREFE

Fig. 31N L 72 &5 IC@MHKRDS7 7 4 v 3 IERE
DEOCERNZ Pt i _EAOBRRRE SIS 5 720 &4
LTV, 2 2T Pt B o 1 R WE Rk % 4t
BT 5780, 0,-TPDIZKBBRBEELAFIELZ. 20O
fEH A Table 7 128§, BRI B Pt/MgO, Pt/AlO;,
Pt/Si0, DIETE 272, 2% 0, BIEEOE W Sio, 21
RICHO 22 filliEiE, Pt O RERNAE % (KK & & 5 3R 2
HBHZENRBE N, ZORFIC KD BIEE OV HEIE
MEHZ E Pt RIMIOWEBEN D VIREE D /8T T 4
VAPt REIZNE LR T &5 Z L TRILKIEAHEA,
TOF &< -7z L HEE L 7=,

4.2.3. Pt EFIRESH

Pt DRG] & 5 ERIZ S ELY Lo Pt f
TOBTIREN R LS 720 8L, XANESHlEZE2 K Z
Kotz ZOLEEFIREOIKRHE LT Pt A, Bk
REDIIKHE LT PtO, e oW TMlEx B Z %5 - 7-.
ZOMR%E Fig. 6 12 Y. ZOME» S, Si0, EO Pt %
R =22 e PtEOY —21258<, AlO,;, MgO DJIE
I =2 NED PtO, MO HIANZY T b5 Ehbh -
7z. D% D Si0, O Pt A& SBIREISIN 2 & AR
XN, TDOZENHE Pt/Si0, fillii Pt RO BE
ENPHENTND Z DR TE 7=,

4.3 BRETEIC L BHEDESR S

431. 7 X ZEEETIVICL 2 FE—RIEBEE
WIERNTIZ X 0 Pt Kt OB FIRED B Ll O PR
M EANEEL TWE T EWRB I N 2 2 THIED Pt
Ko LED XD BTN EERIEL TS0 %W
ST B0, Pt 7 5 A& % tak EARE L =2

Table 6 Amount of NH; adsorption in NH,;-TPD

Material NH; ads. (pmol/g)
SiO, 63
AlL,O4 23
MgO 2

Table 7 O, adsorption amount on Pt in O,-TPD

Catalyst O, ads. (pmol/g)
Pt/SiO, 4
Pt/Al,O4 12
Pt/MgO 50

7 A A HRET VOB TIRE R A BT %> 7. Fig. 712
BBIMO 2y 5 2 2 FEF L E5RT. TR B {LiE
W EIZ Pt 7 I 2 4 BERIRICHEE S W RETRIEN L 72
2, MR AR LS Z 2k Pt 2 5 2 2 IRIEE L
BRERE otz THUL, HIEMELE Pt 2 7 2 2 OAAE
MOt inERs -0 iR 5.
IMhH6DOPt7 I ARETFTLICHL, Pt 75 2AXDE
TIREA YR T B 7202 T A 2 2KIZH L, Hirshfeld &
iR &2 2 572, ZOMERE Table 8 1287, 2O
B, Si0,, AlL,O;, MgO DIETIEDEMENEHNT L 23b
Moz, DEDHEROBBEENENEE Pt 7 5 24D
THRZLTWB LR TE, 2B Itwiiko

2.2
2.0
1.8
1.6
1.4
1.2
1.0
0.8

0.6
11558 11563 11568 11573

Energy (eV)

Normalized adsorption (a.u.)

Fig. 6 XANES spectrum of Pt supported catalyst

Surface (001)
450 atoms

(a) PUSIO,

Surface (100)
600 atoms

Surface (110)
648 atoms

(b) PY/ALO,

(c) PYMgO

Fig. 7 Cluster models of Pt supported catalyst
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Table 8 Charge of Pt cluster

Table 9 Charge level of Pt surface

Pt/SiO, Pt/Al,04 Pt/MgO
Total charge of Pt cluster 5.93 3.1 0.19
Maximum + charge 0.32 0.31 0.06
Maximum - charge -0.02 -0.04 -0.05

BT WG IO L L TREWZ EREH &
EZEriohb.

EHIZPt Y 7 AXEMKT 32— Z &L OETFIRRER
FIZKD, Pt o 7 A2 NOEM % F 72, Fig. 8 (a)-
(c) IZ Pt 7 7 22 DEMM AT, Xho XY P
PRI E DS TH Y, ETLHO Pt 5 24N
DEFF % ZNTNOEEITRL, Bafit @y LT
Ty b L7z (@) 25 (€) DOFRDORIZEWTS, Pt 7 5
2 A PIZ BRI AR O BT TR D, HBIKE OB
IZIEDOBHBERL, 75 22 LEANBOBMBER LT

(c) PYMgO

Fig. 8 Charge distribution of Pt cluster

Total charge amount -3 -1 0 1 3
Charge level of surface Pt atom| -0.240 | -0.093 | -0.017 | +0.060 | +0.212

W7z, B81Z Fig. 8 () D Pt/Si0, 12613 % Pt 7 5 A X DT
faf 3 A TIE AR EZ RIS BEE IS EB M AR L 72, Th
R YEHIK TS 5 Si0, DE TS RIRIZ & 0 HIk L Db
RABED Pt 2 SHIRNE T2 BE L2212k Pt 5
24 TEBASIZ RIS E L2 L h 5.

Librs, 73 22T VI k38— H A EIC K
0, HEOBRIEELREZEEBTWEIRIEAKE WD,
Pt RiF 2R LD kX FICHEE L, »ORmEECIEH
fiERT 5 &5 RIRREBICAE > TWB Z Ebhr o 7.

432. A5 TETIIZEL B Pt ANDEEEH FRE

Fig. 8 125\ T, Pt 7 7 A & DKM i IRAE A B EHH 4
EHRFMHER TR A B Z b b, FrCEMERIZ By
TPt 2 5220 EEBIZAICHE L, WA EEBIE
EISHEL T\, £ 2 TZOMBIREOENREREDOIR
BREMICMELEZTWAOTR AV EHELZ, £F
Pt 27 7 22O LA B L2 Pt 27 7 €T
LEAER L, BERTE T 2L — iR AE B2 455 2L TPt
2 9 2 8 ORMEBEMIRES BRIV FEIZE D XS 5
5250 EME L7 £ ZCFig. 9 (a) D& D & Pty i
FDATTETFTNEIER L 72

WIZZZ TETILO Pt RMOAFEIRGE % T 2 720,
Fig. 9 () I1Z/RT LA T TEF KL -3 75 +3 %
TOEMEHRALZET L&, B—FBEE5 % F2E L
7z. ZOHER, Table 9 IT/RT & I ICEBMEAIZED, Pt 2
5 7 F DX EM % -0.240 7 6 +0.212 OHiPH %L
XHBZENTES. £7-Table8D=2D Pt 7 A4 %E
T E T 5 PtIHTOBEMIREDHFHTH 5 -0.05 25
+0.32 %, BPEXZHBETETCWA I LHMERTE, Pt 5
24O EER e HEEERORMIREEZ B CE T &F
A7z,

(a) Ptyy(111)

(b) Ptgo(111)+0,

Fig. 9 Pt slab model and Pt+O, slab model
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433. AT TEFINCL B Pt NDEBRWEISHETE

WIZ Pt KIfTE TIREN B RWE RMEIC 5 A 5 8 &4
B3 %7 Fig. 9 (@) T/RL 727 7EFLERIC 0, 5T
A X R ETF AR L 2. BRXX % Fig. 9 (b) 121
T ZOEFLICHLUE—FHEL B Z o, X (2) %
O TR RO T 3L F =525, 0, BFF T 2 )L¥ —
ERM L.

Pt + 0, — Ptyp-0, - A E, (2)

ZOERE Fig. 101TR 7. ARSI KEVIZTE
AE dREL &y, B+ 312V TCE, LEE
HHEEPtEMOPOMBENBER L CLE -2 DD,
Pt &M EBMIZ A 21X EBMIEOWEIRBIE AR E &
O, EFLIZSWREEL EBZ L E/RLTWS. 2D
Zt»5, Fig. 8 (a) D Pt 7 7 2 % QKT EEE D Pt
FWITIRXEBMA/ER L T2, HIKEESO Pt %
MM EWE LIS VIR Ao TWb EE x50, Pt
THIFER PEAE ARG O Pt KRS S G E & D
Kbt e2LH16N 5.

Charge
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/IEaqs (kcal/mol)

Fig. 10 Oxygen adsorption energy on Pt surface

5. 8

INETO/MRAEBMTEELUTOLIIIHS. £TF
FARE UCEE L 72 Si0,, AlLO,, MgO % w7z Pt4H
FifiE D35 7 4 VEBLKIBIE, Si0, 2k d TOF 23 <
EEETH D, BEHERER WS ZETEWST T 4 ViR
LPEREATS 5N 5 T & BERRTE 72, 72N X D
TRDBIEE B IZE Pt KT OEFIREZSREIRET
b0, BEWENMFITE TSI Eh 5, BIEHEEEH
WBZETPtABIL XIS WIRBBICIR =N B Z & hh
Mote, EHITHEFBME & 0 BRI AR O Pt
FHAIEEM 2O IREE L 0 | BRI IRES AL E

L322 en6, BEWEDHIHE XN DE Z L H PRI E
fHF &tz

Iho R, 5, BIEHEERIZX 2,55 7 4 VIB{LIERE
AT B3 A =X L% Fig. 11 XS I12E L7 B
Ky PtR 2 oEFals[§5Z L2k, PtRiI134E
TREZIRREIZ A S, ZOBE WS ISRk &R
BL T3 PRI LUIEISHE X ¥ 5 20BES K
HLIZK LK &5, ZOME, /3557 4 vOWRENHEX N
T, 287 7 4 VIBLRIEET LR < A S, ZD XIS
WHMEE LT IRIS A B = 2 2 % VSN, Pk @,
MEEAMAGDES Z LI D EMNITABLZENT
EQa

Acidic support

Fig. 11 Schematic image of HC oxidation on Pt

supported catalyst

6. £&O

V=Y 8— Y H HC $LflE & U T Pt 5 A i
BEOESMERRBERIZ DWW T, Si0,, Al,05, MgO %Y,
PE, EHRMEOEF AR & U U, WEPERHG, PR
W OB EIZ XD X 7 = X A IIELD fHA,
UTDOZ Enbhr o7,

(1) WEMERHEIS & O, KO SEZE T T 4 v
FALPERE S BN T E Wb o 7=,

(2) iz ko, BIEHEE LD Ptk TI3&EIRREIC
REF SRR <, Pt ZIANOBREAIH S h 5
ZENbhroT.

(3) G RIC KD, BUEHEE LD Pt R TFIZIEC
WL T, HEKEHED Pt i REICH W TH
IZIEBRVBERTEZ EnNbr oz /2, IEEM
EHO PR TEEICEBESBF LIZS VW &
Nbhhroiz.

IN6DZ &h6, Pt HFFEEMEEA A D &
RED BN, BRVEHRDE TR & 0 RIS L T
W5 Pt RMOMBENE BRI EN 2 Z LT, @monbits
BHOZE&ThbENFETET.
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Development of Calendar Aging Model for Lithium lon Rechargeable Batteries
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ABSTRACT

A new life prediction model was developed on
the basis of lithium ion rechargeable battery analysis
results. This makes it possible to predict an accurate
battery capacity fading status that is dependent on
storage time and to shorten the time for acquisition
of experimental data required for prediction. For this
model, attention was focused on the fact that the
various causes of aging are electrochemical reactions
that occur within the battery, and model equations that
have terms for temperature and energy were adopted
for this model. The variables that are required in
the established equations were determined by curve
fitting with the results from accelerated calendar aging
tests conducted at three temperature conditions and
three state of charge conditions, for a total of nine
conditions. The variables obtained from the accelerated
calendar aging test conducted at 65°C and state of
charge of 80% yielded prediction results that matched
the experiment values. Since this model can also be
applied to predict the charge and discharge curves of
a battery that has aged, it is anticipated that the model
can be further applied to estimate the state of charge
from the battery terminal voltage.
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