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Styling Design of New Accord
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B Accord 1Z, [Excels in All Areas|%#2° 5V Fa v
YT M, 2-FOLPEITREBRL, BHED &
o TH-TEHAD T 7)) —LVEUTHFEL .

THA vidaERE UTIRRINEEI PE] 27 —=
EL, 7730 =k AV ELTORWNHFHERERRLXFTTFH D
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falzgaverreL, 4 7Y 7FHA Vid[Luxurious
Modern Interior]Z 2 V7 & L7 £72, Th b DR
EEDBIEVERINNES T - BXUONET 7T v o
EHIFEL 7=,

ABSTRACT

With “Excels in All Areas” as the grand concept,
the new ACCORD was developed as a family sedan
that could be used comfortably, and with pleasure and
pride, every day.

Organized around the themes “Exhilaration,”
“Advancement,” and “Superior Craftsmanship,” the
design realizes a comfortable space and a strong
presence as a family sedan. The exterior design
was based on the concepts “Exhilaration” and
“Condensation,” while “Luxurious Modern Interior”
served as the concept for the interior design. Interior
and exterior colors and interior fabrics were developed
to further highlight these characteristics.
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JER Accord I3fEIAMER R AN ETEH L DBFMRIZK
Fid i, 28RO 28 & BhE <,
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WU, HEE I =Y TREL &Y TEEE T 51
FASEORMMB ANz, 25 LzERIZiE, AV VD
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FLFHT BRI TV ZEnbh sl v &Y
OWHHMEREL kDL, 2= 6 IFFENEBO X6 &
PR, e X ELENZD, ALEOY A TP
KEVWEWVWSHERNTEX-ZEEHIEDOL Y M ko7,

FK4lE, BFHROOERABIZE2IZT S [Excels in
#* UG R&D £ ¥ & —

% % HONDA R&D AMERICAS, INC.

https://doi.org/10.69239/hondatechnicalreview.2012 24 2 1 —-1-

All Areas]® 275 v Favv 7 b &L, EELL Eoffifls
&L, EATEH A5 K912, ik Sy r — Y LHIERIC
FTIEDLDEESTHFA VOBED ZAT, KYOfifE
AFRBLL, BRMIZ Accord Z3BATE 5 A 5, A THE
45773V —kxvaHAEL”Z (Fig. 1).

Excels in All Areas

Superior

Fig. 1 Grand concept
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3. Ny =LA TIk

Ny lr =V A7y M, &k EDORBEEMFIZHEIE L
7o R T —ERE Ofefl &, P 2 BN ZE R ORER R H L
Y & v Offifii % HI5 L 72 [ Efficient /Sy 7 —Y |3
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[Feth iz, 70y FH7 2079y FEKILE 70y b

VISUAL ANGLE

Yo —fMEDHHFNOBE), £ LT 7 —OMEL & Wik
RO THRIZED, KD T4 FTRKED H % i 1A
Pod < o EAHIEL 2. KA — e x— 21, & Accord
25 25 mm FEE LT B A, HEMER Y — MERO TR
12k, =—2XR=2% 15 mmIEAL, by TT I 20D
LD b BPE L BNEREFEL T 5.

BEEEE M 15 mm AMICEEI L2 VELA 7 b
&, VT —TEOIMINORENZ LD, %FE»5 3
MR BIEIPECERE L4 Ty beL, RILTH LY
Y & v oOffifiz HE L 72 (Fig. 2).

[t 1%, B DB ED 72912, g & JE L2k
BEDIA EEX 572, KT —2KREKDIAA, LV 2ET —
HEESMINZED I EH, 7uy P ET—, VY YT —ff
EAENMCBE X G007 X L LIZT B2 TETF—H
A FHEOZROWmMN & el U7z, & 7220 2 5k
TH5ZEHLEEE 10 mm P, aiifgmEs e L
22 IR DA A FEBLL 72,

RF =P A T, Wit — NV AL, 2E4 90
mm L TAHILE, A —AR—ZAFETHZ LT, &
FLicksaBaml, ZLT773) ==L LTH®
FTWIy N A XDl Sy 7 —Y %R5 57z (Fig. 3).

[ FEZ, KAUADSEEICB 3080 & 52200
B, b vrTaTIIEWCY, fELZZEDLD &
s, MMobanT Iy b aEBIST5Z LT, @
BB 6Nb LHICL 7.

VISUAL ANGLE

Fig. 2 Passenger layout

in MID size class
. A

PERAL - TRUNK

Fig. 3 Package layout
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IOAT)TTHA L, [, B2y 2T b
L, 47 3y 7 TCRIMNGATERO S H 284 ) v oL
L7z (Fig. 4). 22 Tw9 [HHEl &1, A7 —2RICmo
HGED B O A5, S Bl &R E - 2 HEERO b 2 Y
DOFENEEERL TS

[Ptk 13, 7oy b E S =R ED N b 7 4
VTCH T ALY T EIAS RYE S LRI, = RkItihim g
ZEFHL, BRITKEL T Y P LA X =V am#T
% Z LT, BNEROIA X Pk 2 42 6 T & CHL
NETHA e L7

[Jede]iZ, 7a vy b7 YL E Ny o4 MO+
=R E U, BEAZIES D DB 574 F CR»A L
mLwrzury b 724 2E L7 (Fig. 5). ~v Fo4 b
3, T2 a4 TEERTERATAE L 8IC, Lk
'L —F®O TOURING IZIZF LED v — ¥ — 2 &2 41#RH L,
KA TR E T E—LTE B 7% 4 v & L7 (Fig. 6).

Exhilaratimg Condensation

B/ N Y 7S NURIZIE A o TN DT R A 5 &5 Bk
TFHFA VL, LW A AR —F s ZBERS 5T
% (Fig. 7).

(BN, 7 =05 b7 v 210k TARPERHEICR
F—BEEAID BT, DBWEAF 390 X0, EHN A
Y E UL LOWHBRERC NS LIz KELSRE
ZEFYEVHDIX, HOBELOEXIZE S ALE SRR
T =P A ZO/NXEEELC EErREVD, /=T Hh5
Frly, FrEUYN6 NI U IANEEEED S SIS
THZET, REDHLL-NDELEZTHLLELT
W3, AT, EADH ST T7 —F, 7 v 7ibic
0, FEDO LS HHERERIL TV

AT =P A P, WOOENR FHL SRR E N5
V=T E2ADF T I ATA v EBIABLERIC,
JEROEIR 7 = VA ORD L 22EE T, 2 A2 5K
HNEZALT 2RO D 5 PE TR a Y —7 = — 2
ZAID LT3 (Fig. 8).

JY =T, FyEVDLE TV INERDAALE

{th

Fig. 7 Bumper design

Fig. 8 Final rendering
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&, VY72 40D LZmMET, 24 Y28 -
20 EKHIEARE > TRAZ A4V 2 &AL, ik
DL BHREALKBHELTWS, 2K L2=rT5 Y
2y R VTR, VYT VER—Ya VIV TDST
T4y IR STy FH—= ¥ 2 ORERCCHERETE %
HRE L, WEAA L WD & 57 E £BIL 7~ (Fig. 9).

Fig. 9 Rear design
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457U 7F¥A 1F, [Luxurious Modern Interior|%
v T bEL, RRETHFED O RWER L HP 3 < flin
RITVA V2T 2= AR, BOVEBEDLIP DR TIERBL
7= (Fig. 10).

[Felh )iz, £ VA ML AY MISILES VA MY hOSE
HINZKDBANDIEND # R AKREC SN 5T —vIZ L7
LT, EMETHICEE XNEAKCLVEEARY 2 —
LOINT VY A BRLUIMPEEHN L7z, £/, FT7 74
VI DORESE LB ETHMOAEZE AL ALY VT
12952 &I2&-5T, B OMREERBL 27¥ A4~
F—<& LT3 (Fig. 11).

[Zee )i, 41 VA ML AV 2SI AT FICERE
ERUEL, WA LAECHEREI 2045 $5Z LT,
FORARTVERRE L BEREIEE»LD) —F %
WL U, A —T 443y bu— g & AR
FBZEI2&-T, £Db2DRFL, KoHnRd g

Luxurious Modern Interior
Exhilarating Advanced

Superior Craftsmanship

fERIZL T3 (Fig. 12).

AVAPIRAY PSIORYLERIZEIE L 72 K288 4
VFXY AT 4 ATV AT, REIEW, & — 7 1 AR,
ST R EO LA ERELRTE L. WA T, R
W%y Y TNETT T4 v ITHA VIZTHILET, &
IO BRRERAIME S SR e o4 v 2 7 = — 2
LT3,

F—=F U F AL wFIZBEH R ATV =T
FIEFRHAL TS, ZHIHBMEEEZERL 24 v F78%
LEZZTHY, BB L XITUELE A 5 F 75T & fob
BRE SR UIET S Z LN TE S, HIREMEIZENL
A VAT 2 —ATFHA VT, LR X ol |
R b5 ->TWn3 (Fig. 13).

VY =LA, FEPKR—ZTLTINA 2 A~ —
MIBLOZENTEDLLIIL, USBY v w2 ET 7R
LT VW7 ay b bUAICEHZICREL, #iued o
A EERks 57,

[(EE N, A v 2 P AY bos3 )L B Frosxn b
W27 bSy REZHL, AE»OREOHIZDERT
WAHZ IR 2B L, 4 ¥ 7V 7 &koEEom |
ZX - 7. BEEERMITIE, NG & U CEEM b E )4

o | ER— .;_ﬂﬂhm 1

Fig. 11 Interior design

Fig. 12 Interface concept

Fig. 13 On-demand audio
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TH570—LRAyFEHLES
Bi&E RS 572 (Fig. 14).

3V = A RIIEREZZ KRB 2 Ah b5 E % L
T, Iy PP A X x v LTOHKEERBE L. VY
7Y bbby bOMNEZBRERENSLOPGEISGETES LS
12 BFICERE L 72 (Fig. 15).

V= b FHA VIO TUE, B Accord IR L TR
TyFEREEGRNICHEHAL, BREHMLIE TS,
V= by 2, IFAZEEBIROTFYF A v EL,
FEENLIODRNWT 4 v MEEHOLNDEELHIZL TS
(Fig. 16).

Z & TRAYE oA R Eno

Fig. 15 Console design

Fig. 16  Seat design
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61. TIVXFVTHF—

[LIQUID TENSION COLOR|%& 2 ¥t 7 M2, WAD
KAZHREN 5 &5 BBRERIRD Db 2 BIEENRS 57
(Fig. 17). 773 — kA VL LWEBE XD H D HER
EHAGDYEEFYy I 4T - 260, BRIZH DB
kX280 8= A5 —-2600FE4EE2ET, —
BNLBCDHT—F4 VI vy THEREL.

* ¥ 72 4% 7—0HEMATITE M. & CHAMPAGNE
FROST P. &, MWK FONHEHIZ 2 GO H 5 MW
HON—LERAZEA L, QRICHEM S E2 75 2L %,
CHAMPAGNE FROST P. &, BHH2 W7 4 R —DOFIZE
Bﬁwvﬂu~%%@cé{tHEMAHTEhii‘mﬁ@ﬁ
) = VIREHY, JEEIZS L -2 B kS HE L.

MfbX =22 &#—FH5—DMODERN STEEL
M. & OBSIDIAN BLUE P. &, #EETF LA 5 DEODTT
M2 C->< DERL, GAROBIKA&E A7, MODERN
STEEL M. &, EWERERHT 2720, ki & i
WTPLITL =2 &L, bL Y FHIATSH 5 RME
EWE LY Y EREL T, ¥y 2 aSRIHR & IO R A
#BiL 72. OBSIDIAN BLUE P. %, Wi < THEAD
HENEVIREERL, {ERED EEEDOE T —
iy, BESRAD D BIEEGED 5, N4 T4 b OFERH,

BEWE TOELWEELERBLL 72 (Fig. 18).

lldlllﬂ TENSIONCOLOR-

Fig. 17  Exterior color concept

Character Color
Ideas for new chromatic colors

Fig. 18  Exterior color line-up
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62.1>FVT7HTF—

[Premium HarmonylZ 2Vt 7 M2, WAL &H
LHZNTARY) —AEEZIICD, FV—-HNE, 77 v
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(Fig. 19).

TARY) —NEEL L —NETE, [ERORFRELD B
HEAEMAZDLZ LT ) -y TEREHNREED 2. W
NEAZ VA —FHT—DVZa—TNhEkD.

LX, EX, EXL OMAZ L — F T, = DD E 4 5
E L, HEENO SPORTS 'L — FIZIZT I v 7N E
T AR — RO " ODONREEHE L7z (Fig. 20).

FEANLDER PEEAK N LS, VT Sy F
ERTIA4 =V SEOHRICAN S EMISEML, KbV
T b BB RO ARG 572 £, BREROSI &
KDBUCOENB EHICAT v F AR L, HFTIZEREED
YOS =R A v F AN THEY, ERT EEEY T
V7L IA—=F 43— baeBIH->TW5,

AVF) 7 ERICRE L 2 RE EE»rOY 7 b
BREAER LW, RN S DOARLEA W & L RIEE &
HEB3EMBARE L, A VAMLAY MSELERT
T4 =7 BRI, RECE 2B E, 7 OO 4%
Ty FVUIBBEEIFEZL, ML DBEEEEEREL

Premium Ha

.

FIOTY "

Fig. 19 Interior color concept
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LMNEHTH 5.

V= M)ALTF Ty 2iE, LXZL—=FIZFETL
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ELACK

Fig. 21  Fabric design

Fig. 20 Interior color variations
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Styling Design of New CR-V
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T = ABSTRACT

WMLWCR-VIIBHOAFE AT 2747, APV AT
V=, ZLTCA?— MIZATRMELZHELHAEE2KZ
5oz,

YAV EEDFHERRED TV I 7T LAHRE
(EFFICIENT), I =/3V23#5 2868 (FUNCTIONAL),
Z LT SUVDOLLE (CONFIDENT) & fHIEIZ 2 T 2
F—N—EHBZETIA4 TAT—VDOER &M Z 7-FH
B2 ETIATZAANEACKBETE 3TN TS
B AL > TH¥EE L7-.

IO ATV TTHA VITKETH@BOEERE LSk
HOBREXRBL A B+ % BOLD AND ADVANCE #
FovEL, AVTITTHEAVIEOED HBILEDEK
REETOY - THORT WA . § % CROSS
CONSTRUCTION # 7 —~v & L7z,

The new CR-V was developed as a passenger
vehicle to help customers lead daily lives that are
active, stress-free and smart.

The new CR-V has been developed and fashioned
into a vehicle capable of a self-expression of
convenience and rich lifestyles transcending the
boundaries of customers’ life stages. It represents
a synergistic crossover of the efficiency and
premium character of a sedan or similar passenger
car (EFFICIENT), the function of a minivan
(FUNCTIONAL) and the confidence of an SUV
(CONFIDENT).

The exterior design was based on the theme of
BOLD AND ADVANCE to embody an expression
of a bold, strong construction and expression of
advanced functionality, while the interior design was
based on the theme of CROSS CONSTRUCTION to
simultaneously achieve roominess and user-friendliness
in any setting.
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PO~ F — 2 302 Sk L T b CR-V
EBEEROBDDT, OV TRZIOEIMFEDOHTED &
IBFETHD 2O EHE % 7.
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https://doi.org/10.69239/hondatechnicalreview.2012 24 2 2
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b5,
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BEEZRLENETA T AZANEELEBL 20 EBRMK
M, TOT 4 TIfAS. HEEER 7+ — v 5kl
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WETFAHEL, A hOBFROMGEEZ %5 SUPER
CR-V&#7 5y Faryt7r & L7 (Fig. 1, Fig. 2).

Fig. 1 Grand concept

Everybody is spontaneous in 12 GR-V.
Active, smart, and stress-free everyday!!

Fig. 2 Concept of customer demand

2. Ny =T LATI b

CR-V OFfffi& LT, OISk L BENZEB O HEE &
e b4 —A_R=2%2YR2 5 BHLTEZTE
WZ ENFETF LS. 2, 2, 2RISR SN
BEG R IR ZART 2 A Y ORI EDOETH, 75 v
bR — AOWIERBIRGIZEDZL L TWBEH, A4 -
N— 2 &R UENEMELT 5 TEREHF W L 25
BEEHNZEZATHS.

FDIAT, KOS VA DV 7 LENL S,
WHERCHOEFEA2E X FIF% Honda DV Y v F 7 40 4
J1 3= v 4048 (MM BAH) T35 Okl & X8 =02 Pufk

H CR-V O &k 21lifli Tdh 5. AR O BFMELHH D
HEWMTANL 2T ) =12z, =V aRIEEWWET
BT E9 A4 XBHLWCR-VDXRZ M4 XA TH5B &
ED 7.

SUPER CR-V #481F % EFFICIENT, FUNCTIONAL,
CONFIDENT Ot 2 H8i{t42% ADVANCED
SYNERGY PACKAGE % 7 — =12, CR-V OFfFM D
L&, kDa vy YA X TERETEZIEEHIFELE
(Fig. 3).

2.1. EFFICIENT PACKAGE

P FHH O & Pt & FHT 2 720, REMERED 1A
L0720 D CdA (Cd: ZE5IBTD K F & /R T RoT k&
A BRORTE R E RO = CAA: ZB5EMO K & X 275
FHREL, 2R ST A B TR L 72 l) OIKI & EshE 7 e
K= g v, P FedigBz B8R L 72,

£, CAA IKIRIC OV TR T v F &RV =R F — 4
%% 30 mm (LK 2WD DA 40 mm) i3 Z & TR
WAL, DFECL— T RIRAER$ 5 2 & T2k
BEA A L & w7z

WIS, B TR =2 3 VIZONWTE, Lo mEisH
2 LM A i 72 L 2 23 B R F — DRk A — /30 v o
IR N7 2 Y FTC10 mm, Y Y T15 mm(H
AcH W T70 Y b T15 mm, U YT 15 mm) 5L
HEOBMD EFbLOXEX AR ELZ FyEviET70Y
P4 Y Y PO LENL - TRIGELERET S Z &
T, ADZOOZEMEMOR»IZIALEZ. 3V 87 M i
AF =R rkF v E kD END S 3 s
Fuf— 3 v EBBL.

ZLUTC, Ry P nfe@)ns ¢ 2 FAHEDOFHL
BAEHEL, FIANHRATTY VR4 — L& RHE
EEICEEE L, ¥ — A b OFEEEZ T AR 15 mm 4
KU7Z VY RBIEETLOEG S EZ0FE Iz y 7KL Vb
T3 2L TRABEOFRLZITD T 72 (Fig. 4).

Command View

Fig. 3 Package layout concept



Honda R&D Technical Review

Vol.24 No.2 (October 2012)

2.2. FUNCTIONAL USABILITY

¥, ISV OB A BRI Th A D R < Al RE
L9570, 1772 LOHKEKRTC 574 FazEMe,
R R o CILREM ISl £ B i 2SRk U 7=,
HHLCR-V T, 7a v ML) YO AT E KT 5
Yok — AN —DFHlZTa Yy MNEOEADRBOMEE
I 7235 N E & U7z, 2CH, 3UH & 2 OfiiE % kK
L7, SRHOZ -V DOFENL ZOHFENENLL 7 T A
FOFKREAERBL TWAZENbhrol. 22T, 17
I 2 L dRSIE AL X B B 22 IS HE A E SN A TR
MO A4 F a2 EERL 72 BIEOWARTA R4 v
Ny & SMUINC RSB 3 2 W O F-303, A i R i i 4 B0
T LR DIREERRICR BT 5 720, RV A7z L
A6 F 7 oW & d@ififk U, efI2720 LT 45 mm IRHIA
WZEE A FEBLL 72,
MFIZONWTIEROE LY — T L Vv V2R, T
VT vavTI Iy M EMEERMMTSY T LYY
BEEBLUE. 72, BRTEENMELS > 2RI a7 %
51220 mmfE< L, 77— — FROEOE X & 25 mm
KL F5Z L THBRYEHFNRLT XAEEL-. FEIZD
W, e r sy rickd, 2oy
AV LEDL B HMIZZNVLTE5 L REARRE
FZH L 7= (Fig. 5).

2.3. CONFIDENT APPEARANCES

SUV ORMEEFEBT 5720, MEBEWNREOM EEED
KNV RAE LD EERL 2.

FYP, AU VHA VU LERD Y, WDERPID L
OBE? S, USSR N TV B HEEOE X 2 R
5 LKA L 72,

WIZ, HIRIZIH L TO A Y DKREEDIELE2 KEL
L, KORODEEFEBIT S Z &a2EBRLZ B CR-VIZ
BAXYIA ZEPRTEHZETROMEE LT TE

Fig. 4 Concept of efficient package

M, XRDEAXY A X eF—T LaNoHikE 2y v+
APV L AAXYDELEE LFEZ LT, E6kdR
DA FB L 72 (Fig. 6).

A marm(.nr

Fig. 5 Concept of functional usability

M More Tire" s Presence

= CR-V Command Vies
= Bold Tire P
* SUV Angla /

Fig. 6 Concept of confident appearances

3. TIVAFVTTFH1L >

I AFVTTFHA VIZF—vTH% BOLD: KHTH
HOWHRK S ADVANCE: @303 TH LWEREIR O£ B
ZHIEL 72 (Fig. 7).

YA P2 =3 EVEEIZ 7O Y by A v Py P4

T Z T4 Y Py o4 Lz VY A7 21
BV AR 7245 Z & THIERBKTIZ, —RERDbE S v
LTy bEADH L ZHhICEDES 2ICHI» 6% A
(nu?h%ct’)@%ﬁiiﬂﬁfcﬂjﬂg{%%tﬁt. Fy b Vi —
TIMEL B TWBN, ¥4 Fv 4 Y Y EFIKIZTES
RO Z by FL, NS4 VEKLSTBHZEIZEDK
EBATATEWVETEEARRT S LY v — T BB
ERD FFT0a. 4 PR YD kDD
TOLEBRERLD, frL vy a At — =Lk L



A CR-VDOTHA >

THOPEVILT y MBS S = IRE R - 7=

TavbEbODOFHFAL VI, TV VOV T —FERT —
BRI U TEL B 2 — 2D H BT, RDiEE Ty
DUNRAYUINT MIIERSINE RS FE2RBIL TS,
ZFLTY VY INIZ—RfbEnlz~y F T4 M) ILRA
WIZREEL NS, A4 &7 ) ILd X F MG T Lo
27 AEEFRL NS,

VY EDDDOTHFA VI, Vvyarvexr—varysvy
EMECHT A2 T, CREVDTAF YT 4 74 &Rz
F =T — bDH T A e T = kocicthiy s Z &
THEREEZWMPLAELDS, Vv —TaFAEEZ U Y
IVEF—YavsvTednE > THENE T x Lo %
AL T3,

RF—DZ%J)TIE, 70y b3 ST—=F5H¥ 4 FiZ
NI TL-o»D RO L 2ROED 2IFIRICTHZ LT
NEERE, R ROTRN & O A ERK T S L iz
Yaver—3a vV ITORREE? LI —F OO
mhERELT 5%, 2440 e TR L OERD
RE2R5 -7 (Fig. 8).

TRTOBEENRT YT ORI ENEL I, 20D

BOLD & ADVANCE

High-grade-appearance Mew-functic eal

Etficient Bold Form Biy Glassy Cabin

Secure BOLD Nose

Fig. 7 Exterior design concept

Fig. 8 Aerodynamics design

B ESHAHIE L. ZhoDFHEIZED &Y V44
VYT ENTEEONELIOE T v T2 - L LR %
5-Z, B s B Lok < RN A B HEREIR AR L 28
5, O M ZOHEPKRIRD CR-VTHEZ L E2KEL
w5 (Fig. 9, Fig. 10).

Fig. 9 Final rendering

Fig. 10  Final rendering

AVFVTTHFEA VI, Ty T AT =L EIKC 5 HKRE
Lt D RRENE 2 A9 5 CROSS CONSTRUCTION #%
T —ICHR E D 72

JA% ERETHEL L TR RN 285 Z & 13, )
X CR-V 2 5 Z 3N TW AT H 528, HrLiyCR-V
WX ZDEZHTETFOENS, EHIIEHEZEIZkD, H
A Y5 Z &2 HAEL 72 (Fig. 11). BRI, 1 ¥
Z MRV B 2SI DA, B S22 B R
HOFHAL V&L, KMV T I =V ZIZmOVALET
IG5 2R ET B Z L2k, FEEOFHELY EIZIAL
WP 5D T A NERAEFTRE L. 72, FEHIC
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BbETA NN SAILE R TANFELE T A4 Vb
JEli2h L 5o Zkicky, FERAEFD T35 (Fig. 12).

g ayy - LoOBIRIE, kg HE» Ul KRR
KEREAVY—LEEDZZEIZED, 2—F 4V F 4128
NP ONIRTHBENEH L A S Z LIZEBL T 5.
BRI, Ad A ZOHFBT-5E D A% BOX ke
500 ml DXy bR MABABY A FERT o b FEE TR
LT3 (Fig. 13).

HERBE L LTI, B —ARERE EA4 RN TE S
AT 4 ATV A% CR-VELTINDTERAL, 1V
ARV ISFNLOFIIEE L, XEXEna v T
VIEIREAT TV VT AL 9y FTCHETBZEICKD,
FHRORE L X AWML 72, 72, BRRIGEA, ERIREE S
WBZ0IZ, A—RFEBELEAY - FERNERLIIE X R
KEERE S RETWS, HEMIZAA v FHOBEL D2
55912, A—F 4 A3 x kv —x2ay fa— L)L
O S —= Vv T BTk >T05.

FHEMBED £ v & F 4 2L A 12DV, hEi IS
Bl U A7 A O i O AR E) 234 7 <, BRREEAITA &
F5L9 LR%E L7 (Fig. 14).

CROSS

High-Class Advanced Function

CONSTRUCTION

Fig. 11 Interior design concept

Fig. 12  Final rendering

Y= bFHA ViF, SUV & Ul Rl ek — L
FHE, D ODHIZBEONRITTN T Vv 2 SRR E LB L
TW3,

FFIZONWTIE, BIZIETE B39 v 29 F v — b7 L
VIOEFEBIL, b A=y MIEYA FERT Y D
FHZEE, RELafEFHICREATZVE NS = — X0
BIZLEFW0nEn) ==X i, 2—FOWBEFO
M EAEHIEL .

Tray Cup holder

Under storage( pet bottle )

Fig. 13 Console utility

Environmental information

Fig. 14 Instrument panel

5. h7—-6LU0T77T Vv 71>

Hib U 72 & 512 B8RS CR-VIZR® BTED Si B HET
HBHREAWMIEIZLEZDAT, #5—, 777V v 2ickl}
BEHEMR= - ADOIEH AL Z L a2 B AT

BEMOEDOFE N SE T 722 L%, HRPTHEL T
CR-VizikfR&o@Eil, FEAEHS—, 77TV v o
PBETHDEENIZETH 7. WA IhaREERE
%7, E51Z Honda BHICIREDI & T 58D 2 -
EREDAL Z L AE LT,
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ADVANCED #£¥ & PREMIUM 2 —F 4 % — b ®
MEFIZE > T, BEHROAEMEELL, HALLL,
TEIZEM T 522 HIEL, 7 —~v% PREMIUM &
ADVANCED & 528 7= (Fig. 15).

IOATVThT—E, TS0 -2 R EF—F
HT—=LLTHKIA DL, TI9 o, YIUN—, =TT
IN—EMREL CERII L 72, &6 a— Nk fitae LT,
YRV GADTT 9TV = NERHDEADD D — 2
T —IZ AR — T 4 THEREM) 70 M B & D i B 3 0D B R
@S X435 Z LT, PREMIUM & ADVANCED /35
v Z & Wiy X872 TWILIGHT BLUE M & #ibd% L 7=.

7z, KHID B EMROIGIEDENEERE L, KT
BozAxb—vav-YRIFOEEy FL oy F eI
MR VEERR R IS f a2 2 ) w2 7)) =, HATIET v
Tr—-FEDBHBZHNFT—FT 5y, dEEBLOZOM
DT VT TEAR=T 1 I&E FEIEROINT v 2R HN 72
T4 =T VLy &, ZRZFhotkicikdz 7 7 — % HKH
LT3 (Fig. 16).

AVFIVTHT =3, PEREEHL NS G HEOAE
TS RHS XL HoTWAEL 2B, HUZ T

URBAM TITANIUM M,

Fig. 16  Exterior color line-up

BLAEBERMETI—FT 4 2= LTW5. FIZ[HEAD
RIS B EDFERL R =D 2T, A VT T4
KEBROHVBIZS WEWT I Y Tit—L, ¥ — hiZ
FEBEWHBZNN=D 2 BEL, BRUCRT B EE & R
EHREA LI =T 4 = &L RXN=D 2N
OftziE, HRMIZAREEE > TNDET 5y 7L X
SR Tk IC U3 2 7 v — MR D, Bl 3 2@ A
& U SIS O IEITFE DN A FJE L 2 hY 6 Hidsl i T (4 % 3%
# L7 (Fig. 17).

A7) T7TEROBRER LT 5720, £ VA LAY
FSIAR R T REAL VT ) TDIRLEALEDH & EHRE
EHEOWNH Y R TH—L, GREEROM LA Z L
T, KOO B2 A FEBL /2.

A VAP AY S FLOEEE FEoBEHIZE, b
WL — FCOARHTAL VIS — e X872 MIAG S 3L
(INSERT GARNISH) #fiL7=. KHDO#EHDFF 251 T
FEAWRKE, X RERO & 5 SIEFH O BIEE @A L
7z, PREMIUM & ADVANCED # %3 2 # L WTED
&R A Zh o7 iy L — Ry s —oliffis L
T3 (Fig. 18).

Fig. 17 Interior color line-up

Natural pattern

Interior materials

Fig. 18
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V=TTV siE, V= b AL VI AK =T 4 &
ARXA=VTHNDDEE IR AE I L ZEEOEN
I—-F#EZEMERHALZ V= 94 NiE, K BTM5
LZATEDDFMOORVRE Y (EE) PV Iy MK
MEHROG, 24 VEey A FETEMEDOI Y P72 M %
D P L — FD A4 VAT A L 7=
o7 by FEMERHL . S ER, PR L - F
AT A A EBITITIEHER 2 BT R D U £ U] ™A % 8 &
LT, MMM 2D ERNKSICHREEWAZIZEZ
L, NMZELWEEEHEZB Z 5w, m ERo L — Fizik
LHF— %M LT3 (Fig. 19).

EX-L

Leather

Artificial and Geometric

Suede-like Fabric  Seat side : Velour Tricot

£

LX

Natural and Organic Velour Tricot

Fig. 19 Seat materials

6. BhHYIC

WCH CR-V iE, ¥k 5= FfknZav 3o v era
AF =N =2 LTO/yr— V%, HRBOBEE
DELRD=Z—RIBABZ LT EZ 244DV
TORERDEDIE, TRTZID/NNy r—=U b FEh,
HBAFELUTRHEIN TS,

Honda DF ¥4 Vi, 8o =V OMILIZ K28 LWVE
B zhaEETIHEMiIck-Ter~vFovb- A H3
= BB EHRBULL, BEMICIEETEILTHDLE
AB.

ZOHL.E [HE W < Honda D5V LD < D O EAR
MEFRMLZEDTHY, ZOBETHEA LG4 %NS L
U TV AW, R2DOEENML, Eili %2155 07
EEZ5.

WUCH CR-V 2, BEMROERIZL 2D EFDIRS B
I ER 572 2 LTV 5.

i 1\"/ / :.‘{'..
PSR 35 A

-

£,
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NC700 > —XDX2A Y TTFHA >

Styling Design of NC700 Series

T % —
Kazuhiro KUDO
= = ABSTRACT

NC700 ¥V — X HEOHEWBEFORMEN:, -4
AN %L, BB L EE LIKRE TRk T
WlifE T T 22 WS a v v S b TCHRBEI NS A
FyF2R=—Y, a2t —NnN—avtF |, A7 —F4
VIOE=ATAINENS E S5 LK JERDRL S 3 ET
NDABRA N Y T, DT T v b7+ — L5 HNEH
5, EBLE-EFNLTH 5.

The NC700 series was developed based on the
concept to offer user-friendliness and convenience
focused on daily uses, i.e. offering the enjoyment
of maneuvering a motorcycle, consideration to the
environmental issues and a good fuel efficiency with a
reasonable price as well. While using the same shared
platform, by applying the styling techniques on these
series of motorcycles, it is realized to differentiate
three forms: “Naked Sports,” “Crossover Concept,” and
“Scooting Motorcycle.”

1. 13U®IC

FHEEITIE, T — 2 B A4 2R E RN 2 & O
PERE A SR8 B & o AR 2 & 5 — 5, P03 < 2l
THRBRICTAT A VI ERELODLIETLOHENEF 5
TW3., 2O XS KB EROERDOLRLIZHL, 15D
E—AHFA TN TREL, —DODT 5y b T x—Lb%&HN
T, BEBL384TDE—BZFAILTEILIIEEZ
7. LA LZhiI, JV—2aFReI vy loFEEa
VA=AV MESBEELDD, A3 T R4 A
VU EERTEENWS, TNETOE—ZY A4 ZILORH
FopmTgHEERLOKBARENRD N, &
EHITA4 T Y-V TRHMIIZENZ A8 5 i E/ED
72V, ZDXI BENTTHA VHBIZHD A ZD 5,
NC700 > V) — X755 7=

BRTHELEYD, MiffloEnE s22<HLnwar v
b, Ny =Y v, 2 LB O BB, Yarb
THA VY FEERMETILERHD, THAFIZE-TE
KE PR E 6> 7=,

2. a4 )>Jartw7k

HEONZHEOBETFOHRTERE BHRTL, KD
ZOEM, POE T, KbWESELWVWE—Z YA 2L %,
* “#E R&D £V & —

https://doi.org/10.69239/hondatechnicalreview.2012 24 2 3

IR E:, BoRDRT OIS TR T2 Z &, WS B%EH
A2, SETLMCHET L2244 ) VDT -~ %,
[FAXTVL Y FYPDOHEHTOE— &34 7 ILAF
DL EEFELTEBRTZ | EEDL. ERODAER-Y
FE—AYAINIZE DT, N Tr—v VAR FTEE, &
[z, @& B VR® 3 &0 BB & 282 s 5, [X

b, [%"4e], [2~v— ], [BREM%S42EHL -

TTa—FThH5.

FBUE Uit U 7= — & A &)L &35 S fififili & 5k
WBEREMK, POTEE—ZHAIILERELATOWEER
Bk, DB BERRERTOMEM A EE LTS b
BTREE, X0 2L OBEROHEOEEFERLF AT TE
5K, aVETNOERESLIETADALAY VSRR
Bl{L L 7= (Fig. 1, Fig. 2, Fig. 3).

ZBAN VI TFEAL VEED S T, 3EFIICIET
ZEHELITOADIZED .

(1)Honda AV CFILTHY, WRIKNTHSZ L.

(2) BOFHA VICEHBIZENE WS EEZDd L, EZ0
FlioTeZIFANGNE T —=NLTHA U ThD
ze.

(B)VEDFDZEDD, vt — Y BBEMRICWIECIED
3z L.

(4) 7)) =V TEXYEA A=V EEBRL, thhichnT
ERIE S FRTAZ L.
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(5) ERERPERED L T 5L F — 2L 5 bk il
aRBTH L.

(6) IRDPLFT VIS 2 FEBIL 2235, BREASWETZ
B LL O BIEAK L 5 Z L.

Fig. 1 Concept sketch and clay model of NC700S

Fig. 2 Concept sketch and clay model of NC700X

Fig. 3 Concept sketch and clay model of INTEGRA

3. BT Ty NTA—LTIETINEEETS
FHA DOF &

FHA VETHETE - 2 EbomiiE, w7
TGy N T =L BERIECEEENIETH 3.

>4 F v FZK=Y NC700S, 7uzxt—/"—av+t
7} NC700X, A2 —F 4 V2 E— 4% )L INTEGRA
D, FNFNOETLAREO>TI VLT FOEVNAEZ LAY
VOILK S THIEIZ T 5 Z L&Ak 61 5.

FEEEKDOY LTy b, 7L —LJEHE, VY VERE
E, Kk THhELv AT EO=Z—IhFE =L Rk b
N6 3ETFIZENWT, 799 b7+ —o&2HELT S
Z e 7mnANAW R Z e ThH DB, PERD LS ITFHAL A
7o MEEHRGITAI AL ZDO0REESZ I VET M E
ML, ZhanPIZ 244 ) v e LTEBYLT 505
FREKRA Y P TH o7

31. 7L—LKRF—IZD\WT

2V EFETHROED, BNEE—-23 4 2 LD
REAZ D NC700S, NC700X &, # v 7% & 7240
INTEGRAD 75 v b 7 x — & %&d0{b4 5 ¢, —3Fi
TLA O ZN—=LaFhEESRVEAL YV MET L —4K
T —ORHETH % (Fig. 4).
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Fig. 4 Perspective drawing of three NC700 series models

NC700S, NC700X D7 L — 4K F —13, —f% 5 %
A=Y EFNLEREMIZ, 7L — AMIPEHERD 72D12, N
RISA FLeZ2A4 VT T —LERy b &AL VIS T TR
FHZD RTINS Z—=IhH B, ZDAAL VIS, T
HWRAZBER XD 2T, THEAVNIZE A=A
EBSAREE 55, L LA S INTEGRAD T L — 4K
F—=i, 7097 bV AL ETELZHELSWZ 200D
HENS, A4V TETELFFESHELIZVENS
LATY N ED=Z—Zhb 5.

AKEFLTE, EOKWI Yy Y ya=y  ElASD
BAAYEYF T L =12k 5T TV — &0 % TR
L, MEDE—2H A4 7N LD ERAET AL V34 T
HFWMTZEAMRRELZ. TV VEDT 4y T4 VT,
AA VA THFORA ¥ b RVEEAE E, FERERIZ S8
WIZEIcxEs &5 1Icv4 7y L, 3EFALET
Sy b T —LDBEEEDZTL—LRTFT—L LRV XE
5ZENTET.

4. NEHRER/IN—YVESETILDEL S
JOKR— 3>

NERER S —V1E, 3EFALDAZA Y VA vt T b
ZHIREIS SR 5 7= 0 OREBESR T dh 5.
NC700S, NC700X iZ, —flkDE— 2% 4 7 L DIAY

LTy b ARSI THS. LA L NC700S i,
VYTNEAR=VE—ZHFA N ELL, RPHEL 72
ZR—=T 4 BFT, WiEzHYERRMODOTHER—-Y 3 ¥
NYPE LW, —NC700X i3, Arvu—FEA7u—F%
A XEraxt—nN—av T EERTEZD0
Ty T T4 NEEHT, BiEHDBRREHDDTuR—- 3
VIR E L,

EHIZINTEGRA I\ TIX, AHEDEWI A T4 ¥
SRV a v THPOMWEFAEM L, 20— 2105k
WAV LTy KB,

IDEIIZKREL REBZ TuR— 3 V&, SRR
IN=YDENIE 5> THED 3T B Z LA, NC700 ¥ ) — X
DAZA VY THFA VBT L X TH D, BERIET
b5,

41.NC700S DX &A1) 5

I A Fy FAKR—YERROHR S LT, Pt % F
FRICELD ZENTELDNNCT00S TH 5.

Z DS A £B$ 5 728 [ The Modern Fluid Form] % 2
BAN VT —vE Lz AR—YEYNEELZY VT
BAARTHEL, 22V 84— FTh D ENSmOiPEE T
RV EEERBLE YU TNy FI4 bEbhE, 2
VAT YINT b B NRD S— 0 THEL &R 3 5
ZLAREHD—DTH 3.
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HILENERT 7V ETENERLES ZTANLONS, [
ADENGRDRTNVNZAZAL )V TDAAFy FAKR=Y
& L7z (Fig. 5).

42.NC700X D2 &A1Y >

drva—Fetryu—F, BEZBHBMETSZLT
EENLHMEEZBIELAZOR 702t —n"—av 7
Th5.

FOMNERBRTE27-20DDA2A4 ) VI TF—< %
[Smart Tough Body]& L7z, 2R —F 4 TiHihnd &5 &1
RERIEH L, TuFr s 2L L CHERET S 2 7 hiSE
DEHECEFOMAE DML D, A —FTHDEND
BUCAKAA—VH, X202 —N—XBLRBL 7~
(Fig. 6).

43.INTEGRADZX &A1) >

T AP A IZNDOEDEDOBLXIZ, 23 22D
WPEERIEZMA L OB A —F 4 VI E—2 %4 Y
Lavx7 s Tdhb (Fig. 7).

[Energetic Elegancel]# 244V v 7 5F—v& L, X
R=T 4TI ITLTHDENSIVLH Y P TIT=Vy X
VI MANRTAIEEEESOVKRIT TR A Ak LA <4,
WiHim A 840 Y &ML SETISAN, 5721
LWV T PDETLTH B.

Fig. 6 Image sketches of NC700X

Fig. 5 Image sketches of NC700S

Fig. 7 Image sketches of INTEGRA
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5. HBEDHEUBR/ XN —Y

Ty Tk —LERESy =DV, ARAFOR
BEELTWS,

IVVY, Tv—LXRT—, BEDU, K, PEX, @
HLITAESD, v ) =X THRHT 3 BEHSIE, £ET
LOMEPEE Db S Z DR, BOEWEL Y Tr ) —
VIETYAL VERL 7.

5. I I TFH1>

NC700S, NC700X, INTEGRA & £ 572 k20
YT, FRIZE S EIBRDOLA T M ERV. X B S 7
O, TV YV ERIICHEI S BERD 572 BAED X
R—VRE—ZHA L E LTEBZIZEREL T35 Z
ORE#EN2L, N T2 2T Y P VDT HFL v
ZHIEL .

BETAKMT —~TH2[2) -], [EX4 V&M
RICEBT 572012, EHADI TV o r—Ah)N=IC
EXYTCURNEEE AL 2. 2= — 7 &RifED > L
Iy bbb nEHT, T—2H A4 27L& L TORREE
U EHIILY D VTFHFA V52 EMNTER (Fig. 8,
Fig. 9, Fig. 10).

52 fTKE#ETH1 >
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model

Fig. 9 Engine sketch (Left side)

Fig. 11 Front view of NC700S
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Fig. 12  Front view of NC700X
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Fig. 14 Meter display unit of NC700S

Fig. 15 Meter display unit of NC700X

Fig. 13  Front view of INTEGRA

Fig. 16 Meter display unit of INTEGRA
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Fig. 18 Muffler of INTEGRA
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Fig. 19  Utility space of NC700X

Fig. 20 Shelter and seat of NC700X

Fig. 21  Utility space of INTEGRA
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Development of NC700 Series
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Masaaki NEGORO Takanori OSUKA
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Tadashi OSHIMA
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NC700 ¢ ') — % (NC700S, NC700X, INTEGRA) % 7 4
F4YTORELE LTI 2 — 2 OFENE SO AT
BZrAEHIBLTCHRBE N EDRL S 324 TDE
FLTHOENG, BT 5y b Tx—24, (K-FE Ly
FEML, KEMLRF AV AREIZF ST 5 AKmis)
2% 670 ecm® TV Vv, WRE-T V8 b ERIMT 4
T2y F IV AIyyavala@loliis LT
FRHUZ BEnREEEE b WS 58D 245 &
L/, KT 7r O AR—Z%BEMT 2L, kDT
TN LA 2R E T 2 ETLTH 5.

ABSTRACT

The NC700 series (NC700S, NC700X and
INTEGRA) was developed with the aim of realizing a
well-balanced fusion of the enjoyment of riding with
the convenience of a commuter-type motorcycle. Each
of the three model types has a distinctive character,
while utilizing the common technology such as a
shared platform, a liquid-cooled in-line 2-cylinder
670 cm’ engine, that emphasizes the torque in low-
to-mid speed range and has its center of gravity in
lower position to increase the degree of freedom in
the exterior designing, and a next-generation dual-
clutch transmission which is light weighted and
compact. The models created in this development
offer unprecedented values not available in former
models, such as combined benefits of both excellent
fuel economy and the pleasant riding quality at the
same time, together with values in utilities realized by
equipping a larger utility compartment.
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Fig. 1 NC700S

Fig. 3 INTEGRA
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Fig. 4 Cutaway model of engine (manual transmission)
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Fig. 6 NC700 platform
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Fig. 7 Engine performance
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Cylinder head cover

Fig. 23 Cylinder head cover shape that does not
interference with radiator

Fig. 24 Layout around air cleaner case (for NC700X)
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Layout around air cleaner case
(for INTEGRA)

) ) )
~. Shielding contact line
of air cleaner case

Clean side

Engine

Fig. 26 Layout of air filter
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Fig. 27 Comparison of frame body pipings of CB1100
and NC700
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Fig. 29 Layout around fuel tank
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Development of NSF250R Commercial Road Racer with 4-stroke Engine

NP KT
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B oE R Z7
Yoshiyuki KURAYOSHI

2 B

2012 kD “intAEFHRL — 2124 2 e -2
250 em® TV Y VA L7z Moto3 W EXNS Z &I2fE
WV, BB 4 2 b a— 2 HAE 249 em® TV Y v A ISR L 7=
NSF250R #BH¥E L 7=, TV Vg, T o 7-91C
AR — % & L, v 2D 720> ) v & &%
HZ 15 Bt X w L4 7 ERME TS, BEMENY
ZMvEBLOFy FLZavay FEEORHICK 3RS
b, x 7ty bV Y EBLURAIRY VKV FEHLR
07V — A EDHICEB T 2y g VKK, 3
Fow 77 50BMAICks v 2HERfbaEickDd, -
FL—ZOBHEMTdh % Moto3 77 TV HOWIRL —> v
7Y /IZEE D LOEIERE & R A B L 7.

ABSTRACT

A Moto3 category that uses 4-stroke 250 cm’
engines has been established for Grand Prix motorcycle
racing from 2012. Due to this new category, Honda
has developed the NSF250R, which is equipped with
a newly developed 4-stroke single-cylinder 249 cm’
engine. The new engine features an intake-from-front,
exhaust-to-rear layout to increase charging efficiency,
and a 15° rearward tilted cylinder to concentrate mass.
A thinner lightweight piston and nut-less connecting
rod are used to reduce weight, an offset cylinder and
a closed crankcase with scavenging pump are used
to reduce friction, and a midship muffler is used to
concentrate mass. These and other measures realize
engine performance and maneuverability suitable for
a commercial racing machine in the Moto3 category,
which is the gateway to road racing.
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Table 1 Major specifications

Model name NSF250R
Dimensions (L x W x H) (m) 1.809 x 0.560 x 1.037
Wheelbase (m) 1.219
Ground clearance (m) 0.107
Seat height (m) 0.729
Caster angle (deg) 22° 36’
Curb mass (kg) 84

Front 90/580R17
Tire size

Rear 120/600R17

Front Hydraulic disk $296
Brake type

Rear Hydraulic disk $186

Front Inverted telescopic
Suspension type

Rear Pro-link suspension system
Frame type Aluminum twin tube

3. HEHE
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Fig. 1 NSF250R external view

Fig. 2 Engine external view



Honda R&D Technical Review

Vol.24 No.2 (October 2012)

Table 2 Comparison of engine major specifications

NSF250R RS125R
Engine type Dobgﬂ?vg?vczes?n‘;-lzt?yklﬁw der Liquid cooled 2-stroke single cylinder
Displacement (cm?) 249.4 124.8
Bore x stroke (mm) 78 x52.2 54 x 54.5
Compression ratio 12.3 7.98
Maximum power (kW/rpm) 35.5/13000 32.6 /12250
Maximum torque (Nm/rpm) 28.0/ 11000 25.9/11500
Fuel supply system Battery-less PGM-FI, GQD1A @50 Carburetor, PJ38
Starting type Push start Push start
/ starting assist system / auto-decompression system / none
Ignition system Full-transistor Digital C.D.I.
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Scavenging pump
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(metal bearings)

Fig. 3 Engine layout
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Fig. 4 Comparison of output characteristics
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Fig. 5 Comparison of friction loss
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Fig. 6 Structure of piston and connecting rod
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Honda R&D Technical Review

Vol.24 No.2 (October 2012)

AN EEY S M2 L% AL P ThRiDHT 22 v T
HHEE & L, PRI IR CE R OB A X 5 72,

avay FRENTY Y2 BEO I Y2y v T L
Vy—FARTY VZIZE, AZARTY VT ERHL
B, K7 2y g vEkNORIbE RIS, TV VDT
o3 oMb, BRLEEBRL TH 5.

46. o) ANy R, DY EBLUHRRIIT L

R — MR E A 7 2y b2 ) v 2 &
UEFR0 D OME % Fig. 8 IS/

AR — %DV A 7Y bickD, F—FtD =2
ML= MERESE LS, hTE A4 VL FR— ML
T, =72 —FKy 2 ANICHEE Nz A Ty PILEK
FoIlEHINDEA VY 2y A OB AN GEFTIMH)
KRETAZL T, A= b2 LD EAFICVB EFAZ L%
WREE L, BELELY YT T MDA L — FR— T
BIBL 7.

DO VAEICE, BEATILI Y LAREHAEN-2IZ,
AT7WIZIZ=y Ly ) ayH—s34 b (Ni-SiC) DI
M AEfEL, 22D, ¥ ¥V Ziiz Mz 2 mm A 7€y
FXBBZETEZ MY EV Y VARIZHD B AT A M i
AR L, BEEHRE O E X - 72,

FRRIZOVTL, EA PV ET7ET78 mm I LT,
IN/VL 71325 mm X 2, EX7VL 71 26 mm X 2 0 43
LT HBGEL, WiV T IS R 4 VN L T AR
L7z, IN YL FI213 Ti-6A1-4V & X — 212, #KTD L0
TSV —F2R YO F RV EBHLEF R U AEE P %
FH L. Shgo CEEMAFBL 72 EX 235U 712iE,
Ti-6A1-2Sn-4Zr-2Mo #4 & QB U 7iNEAF & v 4% R
LT3,

F7, NLTOAMAIT 21.5° ERAICEEL, O, T
INLTORBERmE 7 7 v MERET B2 LT, 2080
I CEAEM TR A B L 72,

Auto tensioner lifter
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Fig. 9 Dual-channel lubrication system
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Fig. 13 Induction system

Fig. 14 Exhaust system layout
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Fig. 15 Major dimensions and riding position
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Fig. 17 Frame body and swing arm

6. £&O

ZZIZRBIT L o fEIC &k > TR S
NSF250RE F v 77TV FIZ&HE b LWEHREERE L T
BT B &, PN ZOMEELS T2T 5 Z LA HHE
LD, TRTDIA XOERIZMT ZA26N3EDE
MEELTWwA3,

RS125R [Al#% Z 0 NSF250R % Moto3 7 7 Z % ifith(k
XEBT LT, THHE— AKX —VDENEAL, BE
Mg LA AL AN S, T4 ZI23IFKD MotoGP
Fy A VERHTEE ST RSV ERBI L
=T 5.

SE XM

(1) Suwa, S., Kawaguchi, D., Murakami, A., Kimura,
K., Tada, M.: Development of Nitrocarburized High
Strength Crankshaft Through Controlling Vanadium
Carbonitride Precipitation by Normalizing, SAE
Paper, 2009-32-0076/SETC2009, 20097076(2009)

(2) Marui, Y., Kinoshita, T., Takahashi, K.: Development
of a Titanium Material by Utilizing Off-Grade
Titanium Sponge, SAE Paper, 2002-32-1816/
SETC2002, 20024309(2002)

d X

NEPHLUE R




https://doi.org/10.69239/hondatechnicalreview.2012 24 2 6

FATHRET

KT Zy T2y THIME BF250 DFR%

Development of BF250 Flagship Outboard Motor
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7 = ABSTRACT
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The BF250 large outboard motor was developed to
achieve higher engine output using the first direct air
intake system to be adopted for an outboard motor.

The conventional structure had the air intake inside
the engine cover in order to prevent water infiltration
into the engine combustion chamber. By contrast, the
developed engine, which is the first in the world to
incorporate a direct intake system, is formed with an
intake duct that has drainage functionality inside the
engine cover so that water is separated as outside air
is inducted directly into the engine. This lowers the
intake air temperature more than in the conventional
structure and, in combination with other specification
changes, it achieved 184 kW (250 HP) with a basic
structure that is used in common with the current
mass production model BF225. Revision of the lean
burn control yielded a maximum 30% enhancement of
fuel consumption in cruising speed range relative to
outboard motors of the same class. In other respects,
adoption of a high durability gear case at the top of its
class, adjustable idle charge system, and shifting load
reduction control system heightened both durability
and convenience.

In order to accentuate the appeal of the BF250, a
power intake form that achieves a high level balance
of functionality and design was adopted. This raises
the outboard motor to the level of a finished product
well suited to be Honda’s flagship model.
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*PUH R&D £ ¥ & —

Fig. 1 External view of BF250
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Fig. 3 Variety and percentage of large boat in the
market

Fig. 4 Coastal patrol boat

Table 1 Specifications
Code name BF250A X-type
Overall length (mm) 920
Overall width (mm) 625
Overall height (mm) 1887
Transom height (mm) 635
Dry mass (kg) 284
Engine type 4 stroke 60° V-Type 6 cylinder
Displacement (cm3) 3583
Bore (mm) x Stroke (mm) 89 X 96
Compression ratio 10.0:1
Valve train SOHC VTEC 24 valves
Maximum power (kW/rpm) 183.9/ 5800
Maximum torque (N-m) 320
Recommended engine 5300 - 6300
speed range (rpm)
Fuel supply system Programmed Fuel Injection
Ignition system Programmed Ignition
Charge output (A) 60
Exhaust system Through propeller hub
Gear ratio 2.00:1 (24/12)
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Fig. 5 Direct air intake system (BF250)
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Fig. 6 Conventional air intake system (BF225)
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Fig. 15 High durability gear case assembly
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Fig. 16  Fluid analysis simulation
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Fig. 17  Shifting-load reduction control
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Fig. 18 Shifting-load test results
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A CVT for midsize vehicles was developed that
simultaneously achieves high levels of fuel efficiency
performance and driving enjoyment, reliability and
marketability enabling deployment to global markets,
and support for high-power direct injection engines.
This was done by modifying the CVT for 2.4 L-class
vehicles sold in Japan, expanding the ratio range,
using CVTF with a high friction coefficient that
simultaneously realizes both high efficiency and a high
transmission capacity, and adopting protective control
such as constant control of the clutch pressure. This
enabled achievement of an overall length of 386.5 mm,
total weight of 96.1 kg, and maximum transmission
torque of 270 Nm, and also enhanced fuel efficiency
by approximately 10% (CAFE Comb.) compared to
the 2008 model year Accord 5SAT and approximately
5% (JCO8) compared to the 2010 model year STEP
WGN CVT. Thus, CVT performance was obtained
that can simultaneously realize high levels of both fuel
efficiency and driving enjoyment. This CVT is applied
from the 2012 model year STEP WGN and the 2013
model year Accord.
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Table 1 CVT specifications

201362?(16' 2012 model year 2008 model year 200?'/;;?(16'
Accord STEP WGN Accord (5AT) Odyssey
Engine 2.0L SOHC i-VTEC 2.4L SOHC 2.4L SOHC
specification Type 2.4L DOHC DI Idle Stop -VTEC -VTEC
Max power 150/7000
(KW/rpm) 137/6400 110/6200 135/6500 118/5500
Max torque 230/4500
(Nm/rpm) 243/4000 193/4200 225/4500 218/4500
Ratio Low 2.645 2.645 1st: 2.651 2.470
oD 0.405 0.405 5th: 0.566 0.450
Ratio range 6.54 6.54 4.68 5.48
Secondary 1.558 1.558 - 1.514
Final 3.238 3.238 4.437 3.350
Reverse 0.703 0.703 2.000 1.735
Transfer (4WD) - 0.279/1.411
Dimensions Overall length 386.5 386.5 379 385
(mm)
Pulley axis 180 180 : 170
distance (mm)
Weight (kg) 96.1 (Wet) 97.3 (Wet) 92.6 (Wet) 95.3 (Wet)
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Fig. 1 Main section of CVT Fig. 2 External view of CVT for STEP WGN
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Fig. 6 Hydraulic circuit of electric oil pump
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Fig. 7 New CVTF viscosity characteristics
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Fig. 11 Hydraulic circuit of new CVT
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Fig. 12 Launch engine speed characteristics
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Development of New Manual Transmission for Middle-Torque Engine
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A new 6-speed manual transmission has been
developed that supports 300 Nm of maximum
input torque, which corresponds to middle torque
in the company’s manual transmission series. This
transmission supports maximum input torque of 300
Nm in the same size as the previous model used with
torque of up to 235 Nm.

To improve fuel economy, it has furthermore
increased transmission efficiency and thereby achieved
top-level efficiency. It also uses a preceding sleeve
tooth and offset gear dog to achieve a smooth and
refreshing shift feeling. It uses a constant-mesh reverse
system with main shaft braking system, which reduces
reverse gear noise and mitigates the load when putting
the shift lever into reverse.
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Table 1  Specifications of transmission
Transmission type 6-speed manual
Torque capacity (Nm) 300
Gear ratio 1st 3.642

2nd 1.884
3rd 1.179
4th 0.869
5th 0.705
6th 0.592
Reverse 3.671
Final 3.571
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Development of Rare Earth-saving Magnet Using Localized Diffusion Method
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= =] ABSTRACT

NA Ty FHBH R KB EAHEEOREH T — 4
M Nd,Fe, B R~ > v M EhBE Y 2 Tar T A
DOHREZEHM & LT, Sainiekicks v 77 — 2K~
Ay FORFEL I ko7,

E—2HDY T 1y P ORBERSAMIT—TIEHL< A
IR 5720, BELREI A ME CAEICK D ER
LU, % ORI 540 & 3 58 A~ 7% v bo
MRIBAR 2 B 2 572, X6 I12F — 2 MBI H T
WAIECY 7 1y b B PERRIE OB AR T Z & %
FEEL 7.

L7 7= 20T EERMENEA L L Tnhb Y 27 e
VY LIZDONT, AFHC LD - 2 R EMERR L 2 % &
vaTayy slifEE 3 HILLLEET X .

A magnet in which rare earth content is reduced
by means of a localized diffusion method has been
developed in order to reduce the volume of dysprosium
used in Nd,Fe,,B sintered magnets employed in the
drive motors of hybrid, electric and other vehicles.

Based on the fact that the distribution of the
demagnetization fields to which the magnets in
a motor are subject is not uniform, but rather
concentrated at the corners of the magnets, the
necessary coercivity distribution for the magnets was
quantified using CAE, and a magnet with localized
Dy diffusion was developed in order to realize
this coercivity distribution. Evaluation of motor
characteristics showed the developed magnet to
possess identical demagnetization characteristics to a
conventional magnet.

Dysprosium resources represent a particular
issue among the rare earths more generally, and the
technology developed in this project is able to reduce
dysprosium use in magnets by 30% or more while
maintaining motor performance.
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Development of Anti-allergenic Compound for Durability of Automotive Seat Fabric

F B
Rie HAYASHI
= =] ABSTRACT

FROKMRZE E IS L THEHENCESAEFhS T VL
FUWBEE LT, BIF B LU A FEMEEITENS.
INSDT VLT VPPEICK U TAWEILERE AR L, FEFE
REBEL L O S 2 HBEHEOR UWEIFIC A, RN
F%EO7T Xy 7 VEREEE T2 7 VL r RS —
FEREOWKEEB Ko7,

FRROMEREA KT B 7012, EROPT L v HID
2 bl a R 28 E T 5 & &1, AL, Rk,
AV ZH, BAHECOOTHREEZMA, RE5VOMREE
HE2Y— MV REEFATET LI LN TEL.

X I AR LIS O 7 VoL VIEIZ D W T b B
EAEBZm, TEAZBLETT VILY VREGINR &2 R#fiT
EBHT L AWML 7.

Mite and cedar pollen allergens can be indicated
as the main allergens that are carried into automobile
passenger cabins, for example by adhering to the
clothes of vehicle occupants. An allergen-reducing
seat fabric has been developed that displays good
deactivation performance against these allergens, and
is resistant to the friction, environmental aging, and
other severe conditions characteristic of automobiles.

In order to realize this performance, optimal
materials were selected from among multiple anti-
allergenic compounds. In addition, attention was paid
to the compounding ratio, particle size, binding agent,
and coating method in order to produce a seat fabric
conforming to performance targets.

Tests of the efficacy of the seat fabric in relation
to allergens other than cedar pollen indicated that it is
effective in reducing allergens throughout the year.
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Fig. 1 Mite and cedar pollen allergen count on
automotive interior fabrics
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Table 1 Test results for binder resin Table 2 Test conditions for ELISA
) ) . Compatibility with Chalk mark Flame i i i i
Kind of binder resin anti-allerpgenic t¥eatment e stanos. | resictance Kind of 'aIIergen Test piece size Allergen concentration
Polyester resin e} [e) o) Mite 25 cm? 1.575 ng/ml
Polyurethane resin (@] x X Cedar pollen 0.325 ng/ml
Acrylic resin O ©) x
None - X O N 8 7 _ - B
570K, x: No good MOMRA DS T & AT, BRRIAMER G E %
Jits UARTEAL Mg 2 ifE2 L 72 (Fig. 7 — Fig. 9).
Fabric PR L7727 LIV VRIS — b BT E O LB
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BOREALPERE DML % ¥ Z 7% - 7= (Fig. 10, Fig. 11).
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Table 3 Test results for seat fabric

ltem Non-process| Process
Constant elongation (%) 23/22 25/21
Tensile elongation (%) 93/108 103/106
Tearing strength (N) 218/173 188/155
Stiffness (mm) 33 39
Color fastness (grade) 4.5 4.5
Light resistance (grade: color change) 4.5 4.5
Heat resistance (grade: color change) 4.5 4.5
Heat and humidity resistance (grade: color change) 4.5 5.0

Table 4 Seat ASSY appearance

Seat ASSY appearance Results
Chalk mark None
Water mark None

Wrinkle None
Yarn breakage None
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Fig. 12 Test results for deactivation rate of cypress
and ragweed pollen allergens
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Verification Test of High Differential Pressure Water Electrolysis-type Solar Hydrogen Station (SHS2)

=3 N = i David CUN **
Hisashi NAGAOKA Nobuyoshi YOSHIDA
AR [ S S
Ikuya YAMASHITA Masanori OKABE
= = ABSTRACT

—IERIEIGRE T B T & AR U 7z 2 A K R
V=5 —KRZAT -V a VERKL, BREEEKH B
AIBE b3 B KA SRR LT USRI B FEAE AR A 5
1B I h o7 2OV —F—KkFEATF—V 3 VT3,
2=y FAEBICHEIR L 2B EREEKERZ 2 9 212k 5
T, KOBXAHTHEE L 72KkFE% 35 MPaDIEHE TH
JEL, BB MER A ICIGT 5 Z L AT H 5.
ZOHMIZ K D EEDO -0 DM T v T L AREC
0, AKEE, S, MULEFEBR T2 N TE -

FEEERBR O AR, 1M THELE U 72 KR T 120 kg
ThU, BT HE BRI AEEIC L RERTE
THABZENbh o7z, ¥ AT AHIHIIERIL 55.5% Td
D, KE1Nm’$720 638 kWh DBEBNHETH 7. &
B2R 9y I BIOTFNA ZONER ESEABI S 2 &
T, VAT LMEAERNT0% ETCHETEZRMLLED .
FFEERB TR T — 2 ZRH L@ I 2L —
Yavitky, ks v o ENRTAZIETELS DY
DOFMEMER T L4 5 Z &b 7.

A high differential pressure water electrolysis-
type solar hydrogen station (SHS2) was developed,
envisioned for household use, and verification tests
were conducted for approximately one year with
production of hydrogen used by fuel cell electric
vehicles. This SHS2 unit is equipped with a high
differential pressure water electrolysis stack that
raises the pressure of the hydrogen produced by
water electrolysis to 35 MPa, enabling supply of the
hydrogen to fuel cell electric vehicles. This technology
has obviated the need for a mechanical compressor to
compress the hydrogen, and has achieved low noise,
high efficiency, and compactness.

As a result of the verification tests, it was found
that the amount of hydrogen produced in one year
was approximately 120 kg, and the amount of electric
power needed for production was fully supplied by
solar cells. The initial system efficiency was 55.5%,
and 6.38 kWh of electric power was consumed per
1 Nm® of hydrogen. Increased efficiency and other
such work on the stack and device is anticipated
to allow system efficiency to be raised to as much
as approximately 70%. Operation simulation using
data obtained in verification tests showed that the
convenience for most users could be increased by
installing a storage tank together with the SHS2.
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(SHS2)

Table 1 Specifications of SHS2
Flow rate 0.7 Nme/hr
(0.5 kg/8 hr)
Hydrogen
production | Filling pressure | > M2 (max.)

(approx. 5000 psi)

Purity > 99.99%
Photovoltaic CIGS thin-film solar cell
6 kKW system
modules ,
Component (approx. 53 m?)
Electrolysis High differential pressure
unit electrolyzer
Electricity 240 VAC
Utility
Water Tap water
3
Unit volume Approx. 0.33 m

(approx. 12 cf)
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Table 2 Hydrogen quality of SHS2

1ISO14687-2 SHS2
H, >99.99% >99.99%
H,O <5 ppm <1 ppm
Hydrocarbon <2 ppm <0.1 ppm
O, <5 ppm 1 ppm
He, Ar, N, <100 ppm <16 ppm
CO, <1 ppm <0.1 ppm
CcO <0.2 ppm <0.001 ppm
Sulfur <0.004 ppm <0.0008 ppm
HCHO <0.01 ppm <0.001 ppm
HCOOH <0.2 ppm <0.001 ppm
NH; <0.1 ppm <0.02 ppm
Halogenates | <0.05 ppm <0.004 ppm
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Table 3 Refueling frequency at public stations

Current With SHS2
High 111 52
Mid 101 31
Low 61 2
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Table 4 System utilization rate

No tank With tank
High 32% 79%
Mid 44% 68%
Low 32% 52%

Table 5 Refueling frequency at public stations

No tank With tank
High 52 15
Mid 31 26
Low 2 0
Frequency Fuel level Frequency
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Fig. 12 Storage contribution for user
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Control Method to Reduce Degradation in Fuel Cell System at Start-up
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Koichiro FURUSAWA Kentaro NAGOSHI Satoshi TANIMOTO
7 = ABSTRACT
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In the fuel cell system, the anode electrode is
supplied with sufficient hydrogen during generation,
but when the system is stopped, the inflow of air from
the exterior replaces the hydrogen with air. When
the system is started with air replacing hydrogen at
the anode electrode, corrosion of the catalyst at the
cathode electrode occurs.

This paper proposes a method that helps to
prevent corrosion of the catalyst by discharging
corrosion current to external circuits at start-up.
New measurement tools including measurements of
electrical potential, corrosion current, and gas analysis
were applied to the fuel cell system in developing
the control system. Using these tools, the internal
environment of the fuel cell stack was clarified, and
a method of discharge at the optimal timing with
consideration of hydrogen starvation was developed.
The ability of the developed start-up discharge
method to control corrosion at the cathode electrode
was verified by measurements of potential, corrosion
current, and quantity of CO, generated, and durability
tests using an actual fuel cell system confirmed the
effectiveness of the system.
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Hydrogen Adsorption MOF Design and Adsorption Characteristics
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ABSTRACT

The project discussed in this paper attempted
to design and synthesize a hydrogen-adsorbing
material suitable for fuel cell electric vehicles.
The newly designed and synthesized Cu,(3,5-
pyridinedicarboxylate), metal complex displayed
an extremely high volumetric uptake density for a
physisorption material, despite the fact that its specific
surface area was only about 1,000 m*> g™'. It is
believed that the realization of an increased number of
adsorption sites per unit area and increased adsorption
energy, in addition to the optimized design of pore
shapes, were major factors in the achieved uptake
performance.
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W4 A POMAKENSE, LrLABRERENY ¥ —
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w28, RO LK & RIS 28 7 (220
pore) NEA X5 728, KFEHEEIFET L, KK 4 v
7 DHIA X = 2D REH L. o T, WEEE (KT
EHEBN=DIT, K7 RMZEIEICHIET 2 BE D 5.
7z, oA DT o o T EGRLIESR & 55— TR PR S ) 7 A
W2 IRMOF-1 O A FMEHTIC K Aud, EELK
HHA PIEEMARTH D Y, SENE S ICRE S
5T L3ekans.

PRI I TR, AR © 3L — (B %
RKELTBZLTELKOKRKEANET 2 Z ENAREL &
%78, — I CARBRIIRDERIC L RO BH I L FEEGEE 73
ﬁT?é.ﬁVUV§ﬁ$&E%&ﬁ@T$§%ﬁ£T6
i, ﬂ‘i"&%éj‘% 10kJ mol™ LA FIZHIZ 2 EH H 5.
IRMOF 1B 2KEWEHA Hix, 4.8kJ mol” TH

,w%lmw# D& KEH MOF #5532 &

’C“, WA mOBMA IS, LoT, WEFET LI F—
ERRTBFRERGI LA VU —ICBILTIE, N, F £
7213 Cl K E QBRI OKE LT 8@k L 7z~
FuB) A —ORHIZKD, WENBEKT S L5
ENTW5B. ZDZEiE, Fig. 112 L 72, BBk
(Density Functional Theory: DFT)(S) 12 & 2B —FPEENA
(6). 8. (9= 1 -C#% L 72 Benzene dicarboxylate (BDC)
U/w +E\EETIICBT 2 AKE S TOWFE T %L
, WG A PELOBEFEE HERT VY L) R
ﬁ%%#%%iﬁéhé.@?#%EW?%@%T*?W
BIAILE-NKEL LBHAA T & h, KERET X
NE—BRDHIC, BXRBEEOKRE LR 2EET 5
ZENHENGFERELDS. RN, KDY
HAERBOMNE TG T 2L F — DR RKD 5N 5. Bl
REA D 2 <, SRR O LR E XD /hx <
TE, FBOKMBHIZ LS EEETLLF -4 PO

Metal Ti Cr

JKAHEETH B Z &5, 7SFILk 4 =)L (Paddle wheel)
LI NG RS IR %, DFTIZL 3%
—JFEEEE O 19 192 kS TR L 2 TG O AR,
BHIRLF—2&hZ, F2lr o B 4E codm
TEEHNEEE, Z01FEAEH 10-12kJ mol™ 4D,
TEHEMIZ L AE T F L F—DKRE LRI N EHh -
7= (Table 1). ZD7=%, “HilE% & 2 AHEEERE L
T%<®éﬁ%@%ﬁ?”Cu%%ﬁmibbfﬁﬁbt
TL—L4T7—2 (B OWKTIX, £BEOEEEL
EHEA LB DR OB L k5. 72, SFIL
A —LREE sk o TR I B BBHB YA b (Cap
site) I A WVWRE S ER XN D, 22T, “fABEAA
il fAatber-T/ LAY —4%F 71y b LR
95212k Cap site #HEFF L DD, MY 4 b A
WILE LTHERF TE 5 K512 L 7=
JSEFA =) VA — E ORES A 90 E & k5
THD, WAEAN60ETH S AT L — Lk & 58
T 5O BARERREOHEIENERX NS, 22T,
JSFILRA =LA REAEY SEIT 5 Z LT, Eamon
FTAERKRE T 2EEZE L. ZhaHEBT2Y) v
— IR D & D & W 5.
%72, MOF OMIALEY 4 xi&, W e KEH 1O
O . OB R SR L, KEHFEON 2 5L
L 7.
ZD &Sz, HEICHHE L 72 MOF RUKEWS MR 4 3%
ﬁ?é'iﬁﬁ%&ﬁT@%%ﬁ%ét%ié
(1) KB B A BN X 5 72012, BfTHEES7=D Dk
iﬁﬁ@#k@&_&aﬁémfit<,m$®mﬁ
P4 NEEATRARDMAI TS,

(2) B AR T BT 72 D& DO E 5 HHZEH LA
Filt) & WHE 2= IR O KUK 5.

Mn Fe Co Cu

Adsorption energy at
Oxygen-site (kJ mol ™)

-9.2 -9.3 -10.7

Metal

BDC

Metal

000

Adsorption energy at

Benzene-site (kJ mol™) 95 9.2

-9.1 -9.0 -8.9 -9.0

Fig. 1 Electrostatic potential and adsorption energy

* Calculated with VASP-LDA-PAW. ** The red areas correspond to positively charged areas and blue areas to
negatively charged areas in the electrostatic potential map. The adsorption energy tends to be larger when
there is greater negative charge, or where the electrons are localized.
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Table 1 Adsorption energy of paddle wheel
Core atom Adsczrkr\)JtircT)]r; I(_a1r;ergy Core atom Adsczrkr\)JtircT):cn) I_e1r;ergy Core atom Adsczrkr\)Jtircr)]rcn) I_e1r;ergy

Li -11.3 \ -11.0 Zr -11.7
Be -10.2 Cr -11.0 Nb -11.7
B - Mn -11.0 Mo -10.9
Na -11.3 Fe -11.3 Rh -11.4
Mg -10.7 Co -9.7 Pd -11.3
Al -12.2 Ni -11.2 Cd -

K - Cu -11.3 La -
Ca -10.5 Zn -10.9 Ce -
Sc -10.3 Ga - Pt -12.0
Ti -9.4 Y -10.2

*[-]1 Does not form paddle wheel structure.

(3) RBEWENOKD 72012, B RELEEZ®BD 5T
O, BB OKRE LHFE2EAT 5.

(4) KIEN+Ir BB e a2 M AR L, SEERME %55
AT DN & JLHGRE DR E1T 9 .

512, MOF ORGTAME %4, L DD, EEH
AR THD I EERAEMIZEEL, Cu,
(3,5-Pyridinedicarboxylate) , (Cu,PDC,) % i%&l, 2 L 7=.
Z O % Fig. 2 (@) 128

(a)

** Value calculated with VASP-LDA-PAW.

ZOREEIL, VY —HEMEL, BTrORELEE
WEXEBNEHY V5 —"Td5 3,5-Pyridinedicarboxylate
(PDC) & Cu & OFEAIZ & B IR FH (Fig. 2 (b)) 2 5
KENTWS, ZORAFHITFEICHEST S Z TR
6A L 11A O 2D KX 7 2HF 5 2Ly — b &K
L (Fig. 3 (a)), Cu & DO PDCONIBEATHI LT
ABAB 24 v 2 L% 3WTTHE # ML T 5 (Fig. 3
(b)). ZEMIEfIE P6yme & 55 T%., ZD ABAB 2% v %

Fig. 2  (a) Overall view of Cu,PDC, (left) and the unit cell (right). The space group is P6;mc (blue: nitrogen; red:
oxygen; gray: carbon; orange: copper); (b) The structure of Cu,PDC,. The two figures are the same

structure from different angles.
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Table 2 The calculated and experimentally measured
density of adsorption sites, pore ratio, and
adsorption energy in Cu,PDC, and IRMOF-1

Densnx of Pore ratio Adsorption energy
adsorption (cccc™) (kJ mol™)
site (nm™3)
Calc. Calc. | Exp. Calc. Exp.
IRMOF-1 3.8 0.77 0.86 -9.4 -4.8
Cu,PDC, 8.9 0.50 0.46 -16.5 -6.0

F el Az 60° A UM IREETE L > TH D, Fig. 3
(@) D AR, B7EH 6A-11A IZHiFMIZZL§ 5 K
7 &, BIORTETE6A DMK 7 22 FHER L T
W5 (Fig. 3 (a) HIX).

Table 22, Cu,PDC, DfifkEiEn & Pl h 5, W
YA NEE, KT HE, WEE T L X - ERT. SR 2
W& 4 PZONWTOWEFEZ R ILF -, DFTIZK 55—
JEPEEE (6 08 - ko CE L (DFT I L 20~
FLF —IHHKIC RS o h Bk H 5 Y). W A
MEEE, T AL F —ORE VAR 5 A OB
LM L7z, A7 H#EIE, Connoly surface 22 5HAI E N 3
B Z R LU 72 (Accelrys B Materials Studio #f#ifH). %77,
g 7%, e Y ¢ FiL L. A7 A 05em® g
DIT %, HAARRE S 72 0 OWE Y 4 UL IRMOF-1 0 2
fEERAATHS, AR ZLZIETCIEd 50, #BEs

(a)

FHTREAEE >THY, Kb 20 OR 7 HAERIZH 1/2
L o5TW3, AT, KERETZLILF—IXIRMOF-1
IZHIRLTRE L, MU T, WA EER I NS,

3. EMHDERK

3.1. EREHDIRET

RE LU 72 Cu,PDC, $RZ BT 5124720, (a) TIEFL
DOENIREE L, (b) EIE L BN TO/BA T XL X —IC5H
L7,

(a) BB OBLRLIRGE & IR DR E

Fig. 4 1583 & 512, 208K Culir % BIEkLICH
DINFFA - eV RELEMIKELEL T3,
XoT, Culiohn» o, [EROREE %A T 5 BEMH 2 M
FMRLE UOGEIRLZZ. U v =1, PDC ORIk E 7 5
3,5-Pyridinedicarboxylic acid (PDC &) & L 7.

SRR KD B & 7 DI BECIE, £ OHICIER L 72 lF
Mg DS PR A4 — UG 2 M 5 E A B L 5 5.
INEWERT 572, SPring-8"" OFEMEIE X #1472
Cu K-edge O X HRBIHAMINGE (X-ray Absorption Fine
Structure: XAFS)IZ & - T, WHHOEIEA + » OBRLIK
REZWE 1O L7z, IO L LT, SEAAIR TI ik
%K (Hy0), =& 7 —)L (Ethanol: EtOH), ¥ X F)L kL 4
7 3 F (Dimethylformamide: DMF), Y TF LKL LT 3

Pore A Pore B

Fig. 3 (a) Pores observed from the c-axis (left) and the a-axis (right). The blue portions indicate pores in the
figure to the right. Pore A consists of holes with ¢ = ~11 A and ¢ = ~6 A. Pore B is made up of holes
with ¢ = ~6 A; (b) The A-B stacking sequence. The rectangle shows single layer.
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F (Diethylformamide: DEF) 4% - 7z. Fig. 512, &K ialtH
VAR & B 72 BERESA O XAFS 227 ML AR, Xk
$RCT/ARL 7= 8,985eV HED Y — 27 A8 FIL kA4 — L iEdE
KBRL T3, KIZEWTZOE =272k L, /S FLk
A = UHBED A2 U 7z e Rk ko Mg dE R
80. EtOH, DMF T3 % DY/ Fef) TIIBEE A A4 ~ Ofh
NRTCEL BD720EEZ o0, WHGEH» S/ L 72 K
LIS OEBETIE, 7S FLb A — LSRR S Th D,
EtOH, DMF, DEF #A&RAS & UTGEIRL 72,
BEMENE, BE LM RBWE (FERkiE PDC %) %
A BRI Z N ENIRIR S &, 1T 572, T DGR, Fig.
IR T LS LFHRIBME &£ - 7z, EAME FPHMS
(Scanning Electron Microscope: SEM) %212 Lk, AWK
HISATH U 220 BeE, ERIROEEEARTH - 72 (Fig. 6 4
XI). 3HrofEE, BHEMAKIE Cu,PDC, $EA & [RAk DMK %

Similar structure

=) |

U @

Cu,PDC,

Paddle wheel Copper (ll) acetate

Fig. 4 Structure of Cu,PDC, and coordination state
of Cu

15
— Cu (Il) acetate (powder)
— DMF
— DEF
— EtOH
1.0
= H,0

Absorption (a.u.)

0.5

0.0
8975 8980 8985 8990 8995 9000
Energy (eV)

Fig. 5 XAFS spectrums of Cu acetate with solvent

. Actual reaction pathway .

B b B (7TELT 7 254 2)Th b (Fig. 7
Z2), Cu,PDC, $5R AR5 Z N TE L o7z,
(b) EEME LB T ORE T 2L F — 125 H LR H
Beat
BRSIBEM % R 72012, SR R ofa -
INF—IZEHL, Fig. BIDRL T XN F =LA T T
LR L 7.

1pm

Fig. 6 SEM image of the precipitated aggregate

@ 4200
1000
800 -
600 -
400 -
200 -

Intensity (a.u.)

(b)

I Aggregate

B cu.(PDC),

im0

Amount of atoms (at%)
O =2 NDWHho1oN®

Cu C H N O

Fig. 7 Analysis results of the precipitated aggregate
(a) XPRD spectrum; (b) The results of

component analysis.

Target reaction

&

Aggregate

[+]
d \ OO 08 6)0 Activation
o ()
o o0 energy
& precursor f )
S Q+—+0 R AH = -46 kJ/mol*
g Cu-PDC bond AH = -5.6 kdJ/mol*
e e,
[T s#

Ea

Target structure

* Calculated by VASP/PAW-PBE

Fig. 8 Reaction pathway and energy diagram of Cu,PDC,
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DFT 1S3 BEH ¢ 19 9z Ly sk 7
2Cu+2PDC — Cu,PDC, (MOF) GO T 1+ )L F— A H
1% -46kJ mol THODMETH D, HIEL T2 4KKIE (Fig.
8HANDRIE) I Z DI B TFHlahsz., — KT, Culk
PDC OHMiAfEE LI L F—¢ (ERZILF—-AHL
L), -5.6kJ mol™ LADMWTH Y, Cuk PDC Dl
I HEA DMEHE X B SR (Fig. 8 ZEANDREL) 128 KB A
A ETFHEN. L2rLAaLrs, HEMETH S
Cu,PDC, (MOF) 2k 1§, BEEAEITER & 7z FF0
5, Cu,PDC,(MOF) A3 & h 5 BED R IiG EREEE (Fig.
8 H\DFERK) 1, Cu & PDC D ¥iflinfEa D Zh (Fig. 8
FEANOR) K@V EeEL oMb, ZOMR, KIBHEE
BEEED (Y Cu & PDC ¥ ARG (Fig. 8 ZEND#%
B) MBI OHERMIE T, BEREERLEZEE X
5Nhb. 5T, Cu & PDC OHMinfEA THEL 2EHER
DA R AP -HI L, HfEE 32 Cu,PDC,(MOF) DA
[ (Fig. 8 D) &M § 5 728 D St 23 b E
b, ZORIDHEEREIZE, BREOBAERNT 54
HEnd 5. &AL ISk U THBEN 1 & B RS
SHLTETCEELMIEL, AfME MOF OARIZHKIIL
WG X THE Y Ko T, WAL 5 BRI
W, Cu-PDC Bk % 3% (Cu & PDC DA D53
LD Cu /S FILARA — UM & MER: LTS 5 Bl Clal %
o7,

Fig. 9 IC&TEDEE & BEEMICTRM L 2 RoEi o L,
BB DS, - A3 (Ultraviolet Visible Absorption
Spectroscopy: UV-vis) ZX%Z bILZRT. UV-vis A X7
FLiE, XAFS [ERRICEFA 4 v ORGIREE SR L 72 &
DTH5.

Acetic acid+PDC

Nitric acid+PDC

Absorbance

Formic acid+PDC

Before added PDC
#

550 650 750 850 950

Hydrochloric acid

+PDC
Wavelength (nm)

Fig. 9 Pictures and UV-vis spectrums of solution
when various acids are added

WO AEIRIL 72350 & IR EHIZZL L, Cu-
PDC O@ENN SNz, 72, BERIZHE T, UV-vis A
N7 MZEARR I e n 6, Cu/SRILk A —
MEE MR L T B 2 ebrb. 2OZEn6, Bk
i Cu/S PR —UHEAEMEFFL 225 Cu & PDC D
AR LR TCZI2RMMTh I L A5, Dlbrs,
Cw,PDC, $ERD A BIGE % i 7= 4 1 R & U TR,
PDC &, BE:fg, KISiA#EE LCEtOH, DMF, DEF %%
EL, ZThoomlt, K, BE42EUIciEds2 LT,
Cu,PDC, $Efk %A L 72,

32. BRAE

WL T, i Tdh > 72 EtOH TS
3, DEF TEMEDOIROES LR Lr» 572,
ZD72%, DMF 2 8BIEHIZHWS 2 & L. 1%
L7z Cu,PDC, $AD 5L, 734 7Lz DMF (N,N-
Dimethylformamide; CAS No.68-12-2)9.89ml, P& —7k
¥ (Copper (II) acetate monohydrate; CAS No.6046-93-
1)51.3mg, PDC [ (3,5-Pyridinedicarboxylic acid; CAS
No0.499-81-0) 85.9mg % RN - A S ILEM L, £ Dk, ik
(Acetic acid; CAS No0.64-19-7)0.11ml Z%L, 707C 2

—HEERFET S ZEIC kD oNn ZO%, 52 My
T EBET 572012, FIZT CHCl; (Trichloromethane;
CAS No.67-66-3) NOEBEHREHEDE LT -7 H6h
7eASEE IIRAISE TH O, RF 10T 100pm 55, #EF S
A 50um P2 T db - 7=.

3.3. BRI DA

B E N7z Cu,PDC, Ak SEM 8% Fig. 10 :/?*t

ARG XNFRME P6,me % KWL L 725 AR O f 5T
%. SPring-8 DEMEE X #1472 X SRR mlr (X—ray
Powder Diffraction: XRPD) (Fig. 11) & ik stk i fipr 1
I2&kD, Fig. 2ICHE L 72ME L Rl—Th 5 Z & %iiffad L
7o, £/, XRPDIZK AT — 2 LEHHIC K > TR 7=

Fig. 10 SEM image of the synthesized Cu,PDC,
crystals
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PRARW) 2 [T ¥ — 7 M EIRIEIE AT IR LISHIB L TE D
(Fig. 11 (b)), Bk X N7z Cu,PDC, ZEMETH B L5 %
5hb.

= bV MEIC K B HEBERGIETIC BT R, RIER
b A e SE 4 A RS A A L 23/ — 3 <, RiE
KEGAIEFIZ DB VRERTH S5 Z e rnkahs-. &
7z, AT & D, XRPD 1253 23l & #1512 & % 0l
P —2s LomEDRRE, K7 KT T % DMF & &
DA T 28D TH B Z hma s,

Brunauer Emmett Teller % (BET ) & Langmuir 31

@ 100000 1
80000 1
60000 1
40000 1
E
< 20000 4
> ¥
= 0 :
[0} T LA B Bl LA | r
£ R
£ -20000 4
-40000 4
-60000 1
-80000 1
-100000
0 10 20 30 40
2 theta (deg)
(b) 10000
8000
6000
4000
]
g 200
= 0
[%]
©
£ 2000
-4000
-6000
-8000
-10000
10 15 20 25 30
2 theta (deg)
Fig. 11 XPRD spectrum of synthesized Cu,PDC,

crystals. (a) (Top) Diffraction pattern
measured by SPring-8. (Bottom) Simulated
pattern. FWHM = 0.05. A = 1.54056 A; (b)
Highly magnified image of the low-intensity
area of (a). Slight differences in peak
positions are caused by differences in

the lattice parameters between the actual
crystal and a model crystal optimized by
an LDA calculation. Measured peaks show
a nearly one-to-one correspondence with
the simulated peaks.

XA EHFIZZNZN 1,003m® ¢, 1,033m® ¢! ThH -
7z. Horvath-Kawazoe %™ 12X % Median # 7{%(3
8.9A (Cylinder E T L %) Th - 7=. KE5hHEL 2 fUH
THh 5728, R ILEREOEZ 325, BRI S
JERERTY MOF 710 & Juled 5 & Z Offiid k. K7 1%
i3, B 6A & 11A BMEAET 2%, T h 6 O i
ERL7zdoLEbhs. (M, K Cu,PDC, fEMHE I,
FrHfEE A & U T The Cambridge Crystallographic Data
Centre IZB#HIGT L, CCDC 791274 & L CTESr I /=)

4. KFRATEUERE

KFEWe# &L PCT (Pressure Composition Temperature)
HE2EE 1 L O HIFE L2, Fig. 12 (a) 12 293K 1261 K
FE R (wt%), Fig. 12 (b) 121& 293K 12351 % i bb AT
BhiDH 72D OKEWEE R (g L) 283, REOIES) L5
ALK EREE S EH L, 8.92MPalik\Z T 0.77wt%
DKL & Td - 72 (Fig. 12 (a)). IRMOF-1 (Fig. 12 fiff
B LD EEOKRBESEEERT I EIFHS 2T, e D

(a)

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

H, uptake (wt%)

H, pressure (MPa)

0

H. uptake (g L")
o = N W H» OO N © © O

H, pressure (MPa)

Fig. 12 Hydrogen uptake properties of synthesized
Cu,PDC,. (a) Gravimetric uptake at 293 K,
10 MPa; (b) Volumetric uptake at 293 K,

10 MPa. Values for IRMOF-1 are shown for

comparison (dashed line).
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BREHEH P IE L 522 R ENEDEHE LS. &
7z, 8.92MPa lZ¥51} 2 KM AR b 72 D O ARRAE B i
12 8.66g L &, IRMOF-1 O 2 {50l 271 L 7= (Fig. 12
(b)). THIZWEIREMEE LT3 TEVVETSH 3.
FRCHBFZ IS BT, KBRBERBEE R RE NI LT
g DIERBERLIZKESEHIRTX 5.

WL D2 OWEIZB T 2 RSS2 5 van’ t Hoff plot
W TEM L 72 Cu,PDC, B = %L F — 1% 6.0kJ mol™
T, IRMOF-1 {2 }b"%9 1kJ mol™ K X iz~ L 7= (Table
2). ZOWET X i, 4P PHEL /NN
T d - 724, IRMOF-1 &b k& < MM Az
HUVED TH - 7.

&b RS 1,000m” ¢ FHETH B2 hb
53, Fig. 12 (b) T/n&h 5, Cu,PDC, DHAAFESH 72D
DO EHDN IRMOF-1 O 2 5 2R U 72 KIE, B AR
B 2MEOWEY A bEATEI L, EFT LT =
NI L, PR T EIEWE T ERICHARDE - Z
LTHDBEELD.

5. &8

AT, JRRHER W AR 5 Bl H 1 R e K R
BoBEE, 20K ERRT. T2 THE AR E N
Cu,PDC, k%, HEERIA 1,000m® ¢ FEETH B2
b b, RAKENEE R 8.66g L™ &, IRMOF-1®
2 fEoliER L7z ZOERKE LTI, B &R 20
DO A P RO, Wg T 1)L ¥ — D8k, K 7R
WCEH LRGSR TH > EX2 5. 2 LT, KK
R AR O RS RRGT & BRI, S A Tkl & % 3
sa-F 7 LNLOBFEERSHE, SRR L 21
THRIDRPEZNY =L TH B ERLIHEEZF L TN 5,
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Analysis of Mechanism of Early Clogging of Suction Filter with Use of Ethanol Blended Fuel and
Development of Long-life Filter
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The authors have developed a long-life suction
filter to cope with fuels containing ethanol. In the
fuel system of small motorcycles, the suction filter
protects parts such as the fuel pump, injector, pressure
regulator, etc. from dusts in the fuel. It is known that
in conventional suction filters, when compared with
neat gasoline, the filter life is shorter by 50% if it is
used with a fuel containing 25% ethanol. In addition
to the study on the correlation between the ethanol
concentration and the dust dispersion in the fuel, our
study has clarified how the early clogging occurs,
i.e., the dusts dispersed in the ethanol-containing fuel
coagulate again when passing though the multi-layered
suction filter, and trapped predominantly by the lower-
most layer having the finest mesh-size. Considering
that the cause of dust coagulation is the flow field that
occurs in the filter layer, the coagulation acceleration
layer that accelerates coagulation by creating flow
fields, placed in the upper layer, has been added in
the newly developed long life filter. The new filter
permits trapping of dusts in the coarse upper layer of
the multi-layered filter, preventing concentration of
trapping in the fine, lower-most layer, thus doubling
the filter life when compared to the conventional filter.
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Development of Real-time Aerodynamic Design System
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2 = ABSTRACT

HEJHOZE PR S EIRIRIE 2 ) 7L 4 4 AIZE5T 5
[VTNEAL LI FHFA VY AT LB L. AV Z
FoL, WETN, AT T4V V5, P, R
fiEt, SO E B HTHEER Database (DB) SO Hh B R A2
SRR N, EBEFILE S TFIT4 Y v I Eiho#eE
128 B 0 T2 A Az EREEHR, R RTEIC K BT
TR ZOR, BERE IG5 Mkt 20 K51 1A 1A%
BEAEBIL T 5,

PR LY 27 4 kDI TETH 3
Computational Fluid Dynamics (CFD) D FI HAEH & Hhf L,
RIS BE R D M 7 A & A A TSR L 7z

A real-time aerodynamic design system has been
developed. The new system makes possible real-
time computation of the aerodynamic performance
and shape sensitivity of passenger cars. The system
is made up of technological elements including
approximation modeling, categorizing, extraction of
feature values, sensitivity analysis and automatic
database update. It realizes real-time computation of
aerodynamic performance through the combination of
approximation modeling and categorizing technologies,
computation of shape sensitivity by means of on-line
sensitivity calculations, and continuous increase in
accuracy by means of automatic learning.

Computational results for Computational Fluid
Dynamics (CFD) and the real-time aerodynamic
design system were compared in order to evaluate the
performance of the system, verifying its effectiveness
and ability to reduce computation time.
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Fig. 1 Conceptual figure of real-time aerodynamic
design system
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Fig. 4 Visualization of the three-layered database
structure for managing design categories
within the database
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Fig. 5 Conceptual figure of Kriging
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Fig. 8 Clustering and Classifier
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Fig. 12 Boundary treatment of real-time aerodynamic
design system
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Fig. 15 Flow chart of the online sensitivity
approximation
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Fig. 16 Qualitative comparison between the
calculated displacements on the left and
the estimated displacements on the right.
The displacement values are projected
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(blue) and maximum (red) displacement
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Fig. 17 Visualization of the sensitivity information,
calculated concerning the Civic coupe
model (left) and the CRV model (right)
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Fig. 18 Procedure of evaluation for real-time
aerodynamic design system

(3) F¥ 7454 (Root Mean Square Error: RMSE)
Y T aRERRIEIEA (10) D LS ISEHE S h, ZoMsKE
WEETPHIFREL KEWTZ L AT

mmm:/ﬁxh—ivﬁ. (10)

YL EORHEERE A W T Y 2 7 A OMEREA G-l L 7=, 3T
Ble 7L OTEREE 2 LU 2R,

IEH £ 91%
- FHBE $R %L :0.95
‘RMSE :1.1%

F 7z, ZORIESE & BR < 220 RE T e RIS R DI T
b5,

PIEokERE 0, Kk, AEEOBlE» 5 ) 7L 44
LAETITHA V¥ AT L OFEMEAIIR E N,

8. ¥&®

VT4 LI, BRZEERE L TRIRRE A BRI S
[VTNEALEHTHFA VY AT LT L. BASEL
T2V AT LAORBIIU TOEED TH 5.
SRR TS & B EdEE
AT TIA VYN & B EEOEE T L ERE R
VT4 VIR

- HBRERE ) LA RE
P bDy 27 £ OVERERHN & Fht U LLT OVERE 2 15 72.
CIREE :91%
SHBAREC - 0.95
‘RMSE : 1.1%

RHELIER (ORI S AR - BRI

SE XM

(1)Sederberg, T.W., Parry, S.R.: Free-Form
Deformation of Solid Geometric Models, Proceedings
of ACM SIGGRAPH in Computers & Graphics, 20 (4),
p. 151-160(1986)

(2) Tang, B.: Orthogonal Array-Based Latin Hypercubes,
Journal of the American Statistical Association, Vol.
88 (424), p.1392-1397(1993)

(3) Forrester, A., Keane A., Sobester, A.: Engineering
Design via Surrogate Modelling: A Practical Guide,
Wiley, 228p.(2008)

(4) Sasena, M.J.: Flexibility and Efficiency Enhancements
for Constrained Global Design Optimization with
Kriging Approximations, Doctoral paper of University
of Michigan(2002)

(5) Yamashita, O., Sato, M., Yoshioka, T., Tong, F.,

— 109 —



Honda R&D Technical Review

Vol.24 No.2 (October 2012)

Kamitani, Y.: Sparse estimation automatically selects
voxels relevant for the decoding of fMRI activity
patterns, Neuroimage, Vol. 42, Issue 4, p. 1414-
1429(2008)

(6) Kohonen, T.: Self-Organizing Maps, Springer, 501p.
(2001)

(7) MacQueen, J. B.: Some Methods for classification and
Analysis of Multivariate Observations, Proceedings of
Fifth Berkeley Symposium on Mathematical Statistics
and Probability. University of California Press,
MR0214227, p. 281-297(1967)

(8) Hopfield, J. J.: Neural networks and physical systems
with emergent collective computational abilities, Proc.
Natl. Acad. Sci. USA , Vol. 79, p. 2554-2558 (1982)

(9) Cortes, C., Vapnik, V.: Support-Vector Networks,
Machine Learning, Vol. 20, Issue 3, 273-297(1995)

(10) EVL G, T-HERE  BIRETERE A M L 2 & A O
IRE ] E AR AL IS B D < lige L EEREG, H A B 2,
Vol. 27, no. 9, p. 483-490(1971)

(11) Sakoe, H., Chiba, S.: A Dynamic Programming
Algorithm Optimization for Spoken Word Recognition,
IEEE Trans. on Acoust. Speech and Signal Proc.,
Vol. 26, Issue 1, p. 43-49(1978)

(12) Sakoe, H.: Two-level DP-matching- -A dynamic
programming-based pattern matching algorithm for
connected word recognition, IEEE Trans. on Acoust.
Speech and Signal Proc., Vol. 27, No. 6, p. 588-
595(1979)

(13) Ascough I, J. C., Green, T. R., Ma, L., Ahjua, L.
R.: Key criteria and selection of sensitivity analysis
methods applied to natural resource models, In
International Congress on Modeling and Simulation
Proceedings(2005)

(14) Othmer, C.: CFD Topology and Shape Optimization
with Adjoint Methods, VDI-Berichte, 1967, p.
61(2006)

(15) Graening, L., Menzel, S., Hasenjaeger, M., Bihrer, T.,
Olhofer, M., Sendhoff, B.: Knowledge Extraction from
Aerodynamic Design Data and its Application to 3D
Turbine Blade Geometries, Journal of Mathematical
Modelling and Algorithms, Vol. 7, Issue 4, p. 329-
350(2008)

m=E =0

A

FHA b

A HRA

A 5 —

)

Stefan MENZEL

Lars GRAENING Markus OLHOFER

— 110 —



A
af

Mo-V #frtisg{b # 78 LU @R E & & USSR EREE
HE{EHEM DR

Development of High-strength and High-wear Resistance Nitrocarburizing Steel
by Precipitation Strengthening of Mo-V Carbonitride

womok B AR I T A
Hiroki MASUDA Hideki MATSUDA Ayumi YAMAZAKI
= =] ABSTRACT

AREHFENE, I, MR M TN T v 2 &R 5
TeREALHIA T 5. BOEHRBWIN TIFOMEIZ TE 572
LS U, Z0%OMENOEEFHAL TERE, BifE &
ICEEEL AR > Twd, ZRICX D, FEROEREAFIC
HU, 40% DL @O w7 s 225 L 72, B A E
T BEVIEI I & ML PEOM N Z, Mo-V eI
LA 5 2 & THEBL = ML Mo, V i35e4f#E
B SEREBICHR S, L% OELLRRIEIZ Mo-V #5
IREAC & R &A% & > TR & &, SRl
AR oTW5, F72, bR 3{baEizd 5
IEPEIZZ L8, 77V Y TEREEEICANTH D,
Z OIMEFEEOR_LIIZLAYIRE O U A & W E T 5 BE
Bdote. ZZT, ALEWREHIZE Mo-V RE % B
EE5Z LT, {LEWREDKRERRILEX 5 72, Zhi
&0, CAM:A8GE X1, RN &8/

The project discussed in this paper developed a
nitrocarburizing steel that balances strength, wear
resistance, and workability. The hardness of the steel is
controlled as low as possible for machining after forging,
and the heat applied in the nitrocarburizing process is then
used to achieve high hardness in both the surface layer
and the base material. As a result, the developed steel
achieves at least 40% higher bending fatigue strength than
a conventional nitrocarburized steel. The balance between
high fatigue strength and workability in the developed steel
is realized through the exploitation of Mo-V carbonitride
precipitate strengthening. When the material is machined,
the Mo and V are in a state of solid solution, but during
the nitrocarburization process following machining, fine
complex Mo and V carbonitrides are precipitated in
lattices coherent with the base material, resulting in high
hardness. The fact that the compound layer that formed
during nitrocarburization was brittle and lacked ductility
represented a disadvantage in terms of abrasive wear,
and it was necessary to increase the toughness of the
compound layer in order to increase wear resistance. The
crystal grains in the compound layer were therefore refined
by promoting the precipitation of Mo and V carbonitrides
in the compound layer also, resulting in the realization
of greater toughness and increased wear resistance.
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F 7z, M R B OB IR IR KRG I K T A 1L
HPREE, AL EMIZZ LW 0, 7T LY TEERED
&5 BEFEREE T CIIARNTH - 7.

AL TiE, €YV 75V (Mo), NF Vv L (V) Diike
Lo 2+ 5 2 & T, LaddREE R L 220
T, ZD RN =X LA L I SG Ry RkEtr, FritiE bee
% i RPRFE A & 2 2 A DWW TR 5.

2. OB SV

APRTIE, TV P UR IV AI vy 3 VORE, O
oy MEICELS L, BREREEOBLWT 4 —EL Ty Y
YO LwHEEREE LA TR, DUT DR 4 diiid
THRE(CHBMOFHIE AR SV E L.

(1) B@EEThsrZ &
(AR DFREALAF KT U T I7 38 40% 2L i )
(2) miEREE T2 2L

3. MAKRAETDEZLTS

9, EMMICH T 28— 7 2/, (LEWRE, £1U4E,
REMNE 83 00E % Fig. 1 1R d. K —F 2 gidbam
JED—ETH 20, MEEIZAEKT 2% DELTEKE
NERETH S, ALEWREIIR -7 2D TIZH % $EY
TR ENME SR TH 5. 7=, EEE, ke
EL P2 & BREALRFHIC RSP L 7278 & £ TOHML 2R
U, RERAEBIZEE RAER L T WAL 278§

1. MOk

Fig. 212, feRDiRE M (LUT, ki & &RKidd5) D
T4 L RS ORI 7 1 7 7 4 LA RT. HERM DK
SAURIERE (F2h) 1%, BOEROM X () S iRE bic &k
ZEROILMTCEEOAZMILL Tz, L L, fEk
DOFETIE, BRENDOZ-DICHE a7 74 L A2EK EY
L& ed2L, MEROB I OELTIHELRH D,
MTHOETIZETSZENTE AL o7z 22T, K

= & Porous layer
, Compound layer

Nitrided layer
(nitrogen diffusion layer)

Base material

Fig. 1 Layers of nitrocarburizing steel

TN LA TENE 3 2 RS LR O 244 R U 7207 3R
fLiz® H L7z, Fig. 312, BAFM D HoE#% & i ik O
Era 7y A4 LERT. RN, EbEIcRE o=
S &, REPSE I BAL & A i & & (B
b)), £kE, RS E & IS 2K B4 % 2 & T, i
B (M) FE bk O (925) &0 &K ikiE
ELT, INTHAETES2THES 2 &u< Gtz
KB, @BEEMTHEDNT v 242K -72. %
7z, Mithagibic kv, WS IRER ICER T 2{LAY
kg D58 L &[RRI X > 72,

3.2. B EDEERETDEZ A

ALY ERIEBE D E N TEE & LT Mo, V, Nb, Ti %&
ERgFons Y. ZhoDRITEE S20C HELEHIC WM
WL 72356 o iiE(bEE & Fig. 4 1289 . Fig. 4 134658
12 600°C X 2 hr BMIWFERT ORI, Mt BULBLs: O iig %
ALTHD, X (ISR TEEZEAHy 2P ER{LEE % =
g 5.

AHv = (Hardness after heat treatment)
- (Hardness before heat treatment) (1)

ZOKR, Mo, Vi@t IcEN TS Z 5,
Mo, V2 H%ITH§ 2 Z & & L7

3.3. Mo, V AIsADMHEE X H = X L (B{EEER)
At & Mo, VIRMIEA (BLF, Mo, V& FKidd 5)

 Compound layer

Hardness after nitrocarburization

Hardening of N diffusion layer

Hardness

Hardness after forging

Distance from surface

Fig. 2 Hardness distribution of conventional steel

_Compound layer

1

Hardness after nitrocarburization

Hardening of N diffusion layer
and base material

Hardness

Hardness after forging

Distance from surface

Fig. 3 Hardness distribution of developed steel
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D2 #ifEAEH T, 600C X 2 hr MkEL R OE LEHh
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0.05 mm ¥ X OF N PHSE (Transmission Electron
Microscope: TEM) BlEER & T 4L — 7588 X #0 bt
(Energy Dispersive X-ray Spectrometer: EDS) 12 & % #f
O E TSR 4 Fig. 5 & Fig. 612, itk 1%
BSR4 Fig. 71287, Fig. 512mT L5102, kMo
Friinid NaCl RS S E 263 5. fanAMid, BEm
IS TR TH % Fe & [001]a //[101] HittiITH D, VbW
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Z<EAHLTED, MnzgfALzCrEfthTa s &
Wric&s. &7z, Fig. 5 Ofgfr & 0, PP+ 4 i
34.4 nm THIHPIE 1.5 X 10° /pm® D534 THI L T
% (Table 1) 2 hbh o7z 512, ZOHEHORK 115
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Fig. 4 Precipitate strengthening ability: AHv of alloy

s [101]M(C,N)//[001]a-Fe
20 nm
| I—|

Fig. 5 Transmission electron micrograph taken from
diffusion layer (0.05 mm depth) of
conventional steel after nitrocarburization

Table 1 Precipitate length and number at 0.05 mm

depth after nitrocarburization

Precipitate length
Mo,V-added steel 8.2 nm
Conventional steel 34.4 nm

Precipitate number (/um?)
3.8 x 10*
1.5x 10°

TEM 855K & EDS Z0Hric & 2 M 4 o 6] & i b fis 2R
’5-’ Fig. 8 & Fig. 912, it 38R 4 Fig. 10

R Fig. 812”3 &1, Mo, V#il Eﬁméﬂ%’a*ﬁﬂj
%1‘5 NaCl HUE s 75'7@‘@‘5 ¥ 72, B TR T
H%Fe & [001]a//[011] Bk MBI A LT
%0, Baker Nutting DN BB THH L T 5D &6k
MEFBETH S, ZOMEE, EDS I X 20 s i
R (Fig. 9975, Mo, VE#LZL &AL, RNTCr, Mn &
HLTHD, Cr, Mn 2EH L7z Mo-V RENMTH 5 &
flrc& 5. £7-, Fig. 8 Dt & 0, “FMr iy 4 213
8.2 nm THHIE 3.8 X 10* /um®> DAL > TE D, #E
bt & 4 3 LA D L EICHIH L Tw 5 (Table 1).
512, ZONTHWIRS 1% (Fig. 10) 2% % &, R Fe

Cnts
150 Fe
)
b
o Fe
@ Mn
g 100 -
=
o
e
>
‘@ Fe
§ 50 Cr
= Si
A
T T T T
2 4 6

Energy (keV)

Fig. 6 Energy dispersive X-ray spectrometry analysis
of conventional steel precipitate

Fig. 7 Lattice image of CrN precipitate
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&1 & Mo-V RS A TR RO VT A T UFA)
NRAELTWE I EWERETE S, 72, Fe 10N T
W3 RNIBIEE ST, B Fe i 1 & ORAVENIER IS

RIifFTH25ZLnr5, Mo, VHIlIZIZE < DR TOT AR

'.}' [011]M(C N)//[001]a Fe
20 nm
1

Fig. 8 Transmission electron micrograph taken from
diffusion layer (0.05 mm depth) of Mo, V-added
steel after nitrocarburization

Cnts
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50 4

Intensity (counts/40 sec)
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Fig. 9 Energy dispersive X-ray spectrometry analysis
of Mo, V-added steel precipitate

Fig. 10 Lattice image of Mo-V precipitate

FELTWBENAE 5.

LI EDOFERM S, Mo, V #ili3fERAF & iR U, 2L REFER
2P 2 Mo-V IRE(MH L S Hrili L, 22 DB Fe #%
FEDOBEVENRIFTH B7-0, Bobritmibies2E L T
WareELIOLNS.

3.4. Mo, V D H&IE X H = X L (B AER)

WIZ Mo-V S DOEENIHL 2 RN O TEM #
SAER & EDS I X 2 o [FlE TSR % Fig. 11
& Fig. 1212, Hritoks &8R4 Fig. 13 12K
F. Fig. 11189 & 512, BEMAE & SR,
HiPiE NaCl RS RG22 A L, A NERE Wb
% Baker Nutting DN AKREE T 5. 2O
EDS i & 2 HWfdbris R (Fig. 12) 26, Mo, V 2 &H
LTkD, Cr, Mn #&H L72 Mo-V kALY ToH % & HIr
TE 5. BIMIZEENLBA W20, AL TERONT Y
THHEEIOND. £/, Fig. 11 O XD, ZDF
IRt 4 213 6.8 nm & kg L0 & AT, Mt
5.1 X 10°flil /um® OB THH L T3, 512, 2O

[110]M(C,N)//[001]o-Fe

20 nm
1
Fig. 11 Transmission electron micrograph taken
from non-N diffusion layer of Mo, V-added
steel after nitrocarburization
Cnts

150 A

100 A

50
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Fig. 12 Energy dispersive X-ray spectrometry analysis
of inside precipitate in Mo, V-added steel
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ZD &SI Mo, VHlIZZE(LEHRE LT, AN E &
12 Mo-V iR (ALY 12 X 2 it b 21X Z & T
& 5. Zom it UsE 2 FARGRE 2 K & 2, &g
HREERBIL TS EEL6NS.

3.5. Mo-V DL EMEMMEFEMR EX H =X L

PERAL & Mo-V DAY D TEM B/ R %
Fig. 14 & Fig. 1512, Mo, VlON 1D EDS 12 &k 5[
EMRATAER % Fig. 16 127”9, Fig. 14 & Fig. 151239 &
12, Mo-V HillZHEkAr & 0 & il sk 24 LT 5.
%72, Fig. 15 & Fig. 16 12783 & 512, Mo, V i3 kA
JEhiZ g 10 nm FREORARD Mo, V iR L T
B0, ZOWMEHNE Y=V R e LTl X, k%
Wil4 2 Z LT, LEmEomMtEX 25 Z 08 TE 3.
2RISR, CAMDENUAIREHEZR T &, EOitE
RUENSOhEEELLNS.

Fig. 13 Lattice image of Mo-V precipitate

Fig. 14 Transmission electron micrograph taken from
diffusion layer of conventional steel
compound layer

Fig. 15 Transmission electron micrograph taken from
diffusion layer of developed steel compound
layer

Cnts

Intensity (counts/40 sec)

Energy (keV)

Fig. 16  Energy dispersive X-ray spectrometry analysis
of precipitate in developed steel compound
layer
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WHAEWIFIZT = 74 PR 5 & Mo, VIZFEVAIKGE
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4.2. Mo, V AINEDEETE
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Necessary hardness gradient
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Fig. 17 Hardness transition curve design after
nitrocarburization

Fig. 18 Mo-V precipitate in ferrite after forging
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Table 2 Chemical composition of developed and
conventional steel
(mass%)
C Si Mn Cr Mo \Y
Developed steel 0.20 | 0.50 | 1.85 | 0.20 | 0.20 | 0.20
Conventional steel | 0.48 | 0.30 | 1.45 | 0.10 - -
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Fig. 22 Geometry of rotating-bending fatigue test
specimen
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Development of High-performance Engine Plant Model and Sequential System Identification
Environment for Realization of Model-based Development

1 NI A om o®& T NCH R
Shigeki FUJIMOTO Yoshiyuki OHTAKA Satoshi KODO
E3 =] ABSTRACT

VI MY 2 THBETEO—-DOTHBV FutrEF
LN — 2% (MBD) #&b¥72- MBD-V 70t 212k 3
PAFDOMRLS, KEFH A —H THEDEN TS, ZD
MBD-V 7' a2+t 22\ T, 3%t & bt TR X
MZEbETHREL, &EBETEIELL TV P ETL
ZRHTS. TV Y VB TIOMBD-V 7ut 2 &
FTHIZH0, FEEEF LD L BEREE T LD
BYEZHER D > 7=, 7 2T, RS Tz 5 ErEeE
TV FETNVERMBEL, BEEREETLEEENICY 2T
LARETAHZET, 2Tt —HL~EZT I bET LA
HT2Z N TEIREAMEL 2. ZORBEITERL
75V b EFILE MILS, HILS BB CEIfFMGE L, REEEL
T BREE DA E R L 7=

Attempts to realize more efficient development by
combining the V-model, a method used in software
development, with model-based development (MBD)
are proceeding among automotive manufacturers.
The design and test processes for this combined
development method are organized into corresponding
levels, and different plant models are used for
each level. Attempts to employ an MBD-V-model
combination in engine development presented the issues
of mismatches between models on the same level, and
lack of consistency between models on different levels.
A high-performance plant model able to be used in
both design and test procedures on the same level was
therefore developed, and an environment was created
making it possible to use consistent plant models at all
levels by means of sequential system identification of
models for different levels. The functioning of models
generated by this environment was studied in MILS
and HILS environments, verifying the effectiveness of
the developed environment.
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Fig. 1 Standard V-model
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Estimation of CO, Reduction Potential by Traffic-flow Smoothing and Eco-driving Promotion

S A

Hidetoshi IMAIZUMI
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HAEMBPHERE L, REBRETI T4 TICHT2HE
PR L+ 5 LHEAX A KD 2. SAEBISBIED A &
I N T4 THRY K LR S N BE S D5
MEDRE L7z, ZORESH4 ZHENAKMT 22 LIk
D, BUE & RE S BT B BB 0 A & SR, %@%
N5 CO, DHIRA T v v L &R L. BESMFIC
WTE TR 5 ibw%ﬂﬁﬁﬁéﬁr/v&
AREM I, —HTANIA T, Ta7v 2 b0f
10% DUEEICHI A, 1% OBREUEER T ¥ v LR &
N7z XHIZCO,HRRET V¥ v LD 355D 2 HHRAT M
30 km/h AT OETTORETH BT L hibhr o 7.

ABSTRACT

A case study was conducted by analyzing floating
car data from throughout Japan to determine the
CO, reduction potential due to traffic-flow smoothing
and eco-driving promotion. The data used in this
study is from hybrid cars equipped with Eco Assist,
which has been reported in past studies to enhance
fuel economy by approximately 10% as the number
of driving times increases. First, multiple regression
analysis was performed on the subject floating car
data to obtain a polynomial with fuel economy as the
explained variable and items related to traffic flow
and eco-driving as the explanatory variables. The
explanatory variables set the present distribution and
the distribution under the assumed conditions of eco-
driving promotion and smoothed traffic flow. These
assumed conditions were applied to the polynomial to
obtain the fuel economy frequency distributions for the
present and assumed conditions, and the CO, reduction
potential was calculated from the difference between
the two. The assumed conditions were calculated to
have a fuel economy enhancement potential of 18%,
mainly due to traffic-flow smoothing. On the other
hand, eco-driving was calculated to have fuel economy
enhancement potential of 1% over and above the
approximately 10% enhancement of Eco Assist. In
addition, it was found that 2/3 of the CO, reduction
potential was enhancement when driving at a travel
speed of 30 km/h or less.
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Fig. 1 ECON switch

Table 1  Specifications of hybrid cars
Type 1.3Li-VTEC+IMA
syt | e
Max. engine output 65 kW
Motor type Synchronous motor
Max. motor output 10 kW
Transmission CVT
Vehicle weight 1130 - 1150 kg
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Fig. 5 Effect of fuel economy improvement due to the
eco-assist system
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Table 2 In-use fuel economy factors

Factors Explanatory variable

Efficiency of engine and
transmission

Wasted heat from braking | Acceleration energy equivalent
Driver behavior Eco-driving rating result

Distance
Qutdoor temperature

Average travel speed

Warm up

Air conditioner Qutdoor temperature

Electricity load Not adopted
Air pressure in a tire Not adopted
Road surface, grade Not adopted
Maintenance defects Not adopted
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Fig. 11 Vehicle onboard display for eco-driving rating
results
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Type Effect
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