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Development of the new 2UR-GSE Engine for the LEXUS Premium Sports RCF
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Abstract

The desire for a vehicle that responds to every whim and lets you experience the thrill of driving has not diminished,
even in this era of heightened environmental awareness; rather, the expectation for sports cars to be fitted with high-
performance engines offering greater output and focus on driver perceptions grows ever greater. We have developed
the all-new 2UR-GSE, a naturally aspirated V8 5.0L engine, for use in the RC F, the latest LEXUS Premium Sports
model to bear the “F” in its name. Our goal was to successfully combine overwhelming power output and improved
sensory appeal features such as sound, response, and comfortable acceleration with environmental performance in
line with current times. To this end, most of the parts were redesigned and the engine was also loaded with the very
best we had to offer, including our latest direct injection system, Dual-VVT (intake Variable Valve Timing controlled by
an electric motor), and a wide range of high-output, high-revving technology. This engine was jointly developed by the

Toyota Motor Corporation and Yamaha Motor Co., Ltd.

13 Léble LR A LT, BB, COIY Y IEb a2
By ikt 2t T 2 D A T LT,

DIV B ED IR DK, 2R DTS
LRI B o ARG, AL OB AD LA . e e
F o B TEIR S B LIk <, U PEREL FTREERE 2 TN 5 FE e

K0EE R E ey Y U BT B AR—Y H—AD Hi2UR-GSEL VY VDbt R 1NRT , iz, LLTFITR
WIS 4 R E BB DI E>T0 B, Sl T OXERML  TEHEFARFEOIOE L Sk Yy b A L.
725 LEXUS 7L 7 LAR—Y RC F LT, AL bS8,

V 7 8 414 5.0L D%t 2UR-GSE TV YV ZB¥E LIz, TO (D) B s PERE - iz b B K U RETMERED I |
IV IR EERE. T2 R TLARY A il HEHRLE+40KW, fiz i [al#5 40+ 500rpm, 223K kL 271 |
&) ol BREMERED M b, RHMRICH - 7= BRET M BE ANV PN [FrAN i F I Ra T A EILIR [ SRR N tuksit o
TN, FEAEDOTMERIE L, i X7 L, TN KMV R X BT D |
WeHE VVT (W5l E RS 0, 2 <o) salisit SETIRAORRLR B R WK RA LB R LI

YAMAHA MOTOR TECHNICAL REVIEW



LEXUS 7L X 77 L A;K—"Y RCF F3%f 2UR-GSE T > ' DRAE

Development of the new 2UR-GSE Engine for the LEXUS Premium Sports RCF

KBLARY ADN EBXTGI) 7Y RDIHL
(2) HUABREL 720 Tia K FEATRE B il U 7= At R e
R RKBGNHR37.8%. 7 RF 2V U ATV, A =1
PRSI 225km/h, 7 A RV EHEEL O M, X7V 2

(DY —F» METT D
KD ARTIELENA ANV —F =8B/

INGZRBIT BT D BEARNIRER T2 £21TR L,

Ta b FITKDERK REELIECRELLSEIAT %,
B RHRICH > Tz HEA (M RE
< JLKLEVIL, N Euro6& WO > 7= 5 Tt ik L LU
ey S
Rl IVIUVETR
TUUVRIR #i2UR GSE (RCF) 2UR GSE (IS F)
Sl -
R7 X A ha—7% (mm) —
P& (co) «—
JERiLE 11.8
B RkAE -
VT L& 12.0/Ti
U 7 b+ (mm)/MET HEAL 1 1.0/ifi 28
—— AN I P2 S (max. 13MPa)+ R — k5
D-4S
IV VA AV KA AN —F—
B4 (KW/rpm) 311/6600
Kk RV (N -m/rpm) 505/5200
Ik ULEV II
I Euro5
P 2B
& i ESIN
A =
AR LEXUS IS F
K2 FEAEI
PRHEM
=] ) o it e
i TR g | s | s | PRI, 1%
S JERLEUP
YUINYE © O WA — P BB (W R 2 > TL)
INHLY v T b O O HI LT T 4 — )V (NVT ) 7 RUP)
- HEICULETON
BT O © O (FERE BB TIE, 7 13 294 27Uk
A PA O @) O 552 NI Y Y 2 A R
ax774v7nmy R O O O O [EER ey PN VAN N
INEX /3T O O O O F a2 At
FANIRy TIVTL—F| O O TEARTKEL G £ LI 36)
XA URT VY <
avmy RR7PY DY O O | MR
FANT—5 O | Kb+ 28 —F v FESSER(Y)
AVTF—IR=F—)VR O O EE, B Y=Y 22 Rkt
Any kb O PEYEK (9 830 76)
IFJ—ALv=F—VE| O ¥ 37 1 7 UG PSR
BREER O O O BID-AS(EMAEAL, BEBIPIRGUR)
ANEI—2T =1 ©) @) One-way clutch{ &

11 vAMAHA MOTOR TECHNICAL REVIEW




LEXUS 7L 277 LLAK—"Y RCF F$1 2UR-GSE T I~ D%

Development of the new 2UR-GSE Engine for the LEXUS Premium Sports RCF

KUY Wiz R g,
3-1. YUV EAY F

PEREWM] L7, @mifim. @27 IVAR—kel, K—F
WimkEA bR Rk Lz (K2, 3), £z. EARIBHE
R EOIBIRZ b L, JERRLLZIERkD 11.8 15
123 FTEDBERN L 2K -7z, THIT, UA—2—T%
robRELICKD, fdz LT, BEEEEE FF5C
& IuF T MU TR N EEE T (K 4),

O— bFMIE3INENZLI-ZEMI%#HEA
— IR ORI B % 1

E2 JIVEAYRRERR

707 b TBE=0s P
RCF ’
° *-o;_‘\\?
ISF ° °° \
g BOBLEEES (>
18 o
ﬂ-s’ . . * N
. ]
N4

3 WRSR—hERE

EX-EXBDRERT v 7

IR T T TTTT T
{ETE
i

K4 ) ENY RW/IREBR

3-2. BRR

PEREI] EDTzdIc, WMDER KR/ VTV T ORIt &
CHERIAZIER U e, [AIRFIS AT ZEf 22 B0 L7388 VVT &
HAFORET MV A7)V ERREE LTz,

W IV ZThnZ, HF% V7' LFA IC#E# D 1LR-GUE
ERBRICF 2V T 28R HIL, i bic s Uiz,

3-3. MEFR

PEREm o7edh, Amy MUEZ KELL, THUSHISd
Bl B R kMG E Uic, F/e, ThREm Lo7edh, R—
FREZRELL: LT VAR AW LD, Ay
IV BWE VT ETORBZHEREE 10% 1%KL Tz,

KRRLATI NIV IV RIS RELE R G2 %, W

SEICIROV IR 55 L D IRDH B /A XL L TELS
728, IS F O Z BB U TR O D i 5L A 77 b
ZEAL. GEEETZUT7 T2 TEOH 59T 2 Fe bl
L7z (K 5),

YAMAHA MOTOR TECHNICAL REVIEW

12



LEXUS 7L 27 LAKR—

'/ RCF F%¥t 2UR-GSE T/ T DR

Development of the new 2UR-GSE Engine for the LEXUS Premium Sports RCF

#12UR-GSE(RC F)

2UR-GSE(S F)

LETFHBEHS RO Y bUITHENY
DEIDREIDIzs, —FigiEs L

A0 bILE @83 A0y bILEGT6

X5 WmSRFRLEH

3-4. HIRFR
PRSI D IEF I LD T8 @ R O PE T
ZARIRL TN OBRZNRD N LT 2 K51, fERTY
N U TRz LTz, Fe, JFUEH 5D ik 728

gz R (X 6).
II

ﬁZUR GSE(RC F) -

I TFaTIEE

HOZmX

2UR-GSE(IS F)

HAZEEKR

i

X6 HERLLE

3-5. FEREEEm

DIV R 9 48 (K ¢ 53) KNS BEIFIRFIC
vy RIS ERIEBEM Z RT3 5 LT FHE RS
Z KRRt UM B2 ek 8% IKIkL., LAKRY
VG REL R A= A Q AV /N 2 o 0 A
Wil B R TA AL S0 3y 7V IR O i kic K 2 #Htn
AEWAET BT, TVTav L. TERE. AN
FIZEBRL TV 3,

3-6. #MAEIR
ORI 5 > A7 g, B LW TOYOTAD4S & A 7
L. (Direct-injection 4 stroke gasoline engine Superior

version) ZEH Uz, TERFERE 1 %40 2 RKOA>Y 2y

13 YAMAHA MOTOR TECHNICAL REVIEW

2 (RNEREBERER— NS 249205, EEIO S
BAHEAL (KAl : fEsk 13 — 18MPa), EME A>T 7R
WHIROZTEIC KD, o kP A DK [
ICHBILTz, FFIC PM (Particulate Matter) &, itk
D UHTHI 80% OIKIE (FME—F) ZiEk L7z,

BEFR
IV VFANWEGHID AT L, RV TR~ATM
TVBIKFRA AT —F—ITA, SRR %2
HRA AT =T —ZF TR Uc, ThUS KD
IECOELTIMmMEREZ RBIL, Y —F METOMEHE
elic (M7,

frenlhe

ATEA I
5=

X7 BHRVATL

B

4-1. 286

DLRICRR Uze, &ilmlig - & o8l HIC Ko,
kT > YR L 500rpm DRIy 7, WO+
A0KW &75 2551177 35 1KW/7100rpm Z3ERK L= (K 8).,
BICMVII ERRBTEICED, SRR E KK T
BRI ZIEILT: (M9),

VAR IR IR A e—
G

351kW
350 [ TR BB AR
T [SkuES(4 { BEMELE12.3(5¢EKk11.8), B2V TIUEE
B RE
340 EZV > a3t FHBREE ISy TIV)

INAL U7 - &AERAIEA
RIREIRES -K B -F &IRGEE RE

g HRFHER €I 727/ IFTD)
= 330 a—

fﬂ E@&%{t Bt 7I5 7100rpm (E35R6600rpm)

g Tt SRR (RaY MUEA V== 1th)

311kW

00
2UR-GSE(ISF)  #72UR-GSE(RC F)

X8 HAMRER L7174



LEXUS 7L 277 LLXAK—"Y RCF 3% 2UR-GSE T I~ DRH

Development of the new 2UR-GSE Engine for the LEXUS Premium Sports RCF

T ] 400

‘ ‘ ‘ ‘ ‘
—¥#12UR-GSE(RC F) 351kW.7100rpm
— |
—2UR-GSE(IS F) /" +40KW,+500rpm
300
=
=
530Nm,4800—5600rp §
. 500 ] 200
£ / |
4
g j%ﬁ@ﬁﬂ)wup\\
S
+ 400 A el
300
1200 2000 2800 3600 4400 5200 6000 6800 7600
I EERE (rpm)
X9 IV ERERhER
4-2. 1RE

4-2-1. RERETATL

W5 VVT OR[ Az ik U, KB - ARl i
HEf TR TR, WAV T DREACICE BRI E TR
i ZIH> 7T vV oA VR LT (K10, 11),

~JUZ7(Nm)

< T N1V

IV EEREK (rpm)

10 /NIVIRAZVTEHRE

FRTOEH T T, HF5OT AR 2T - 72
INVTAAIVTLTHTLT, A =1.0 BEwZeskit) co
PR HH A 225km/h ETHLA LTz,

Flz, 7 aAVREAMKED D LY 7 A R)VIalEE7z i
(e 680 — 580rpm) 3T LIC &AM O [
X-7z,

IUYVBRINERZ K 12 1R, KPR 37.8
%A FEIRT B LIRS, JRWIEK TOMRE 2 LT,

2UR-GSE (ISF) #T 2UR-GSE (RCF)

TDC TDC

ThEIVZ
patdlile

21338

BDC BDC

B11 PRIV UBEETONIVIZAZIVTHRE

500 37.8% R e o :

(227g/kWh) |

200 4 H T\ S———

450

350 4 ¢
i B
Z 300
5 :
2 250
o004
EN 200 3

150 4 1T

100

r T T T T T T T 1
800 1200 1600 2000 2400 2800 3200 3600 4000
IVIVEEH (rom)

H12 IVIVIRREER

4-2-2. B EHADMIL

HiA Uz ifeiih « SdGETTRE D NIV T 2 A I T RGEIC
XU, AT TSR IS RolA R, A nlin
RAM S TR R AMBEIKE TOL AR A gL
RAELTBHILT, MBI - LARYADWMN 2R 2L
T3,

e, {HElO RS AT E—RFEL ey Y Vil
X, Y—Fy MEITEFICEL: [SPORTS+] £—RT
& H s LARY ZEMO UK« 2y BVEH R
%, [ECO] E—FRT. MEFEM DAY MVEIERHE -
Iy a AtdEflZ TN T URHL, RIA—ICli D
BRI Z AL T B,

4-3. HESTERE

RILV YV LU LEXUS RCFE. JEKLEV IO
(ULEV70). WM Euro6, H1IE[H 5, [EA J-SULEV (3¢
Fodete) BVl RA EORHHEICEL TV,

YAMAHA MOTOR TECHNICAL REVIEW

14



LEXUS 7L 277 LLXAK—"Y RCF F3$h 2UR-GSE T I~ DRH

Development of the new 2UR-GSE Engine for the LEXUS Premium Sports RCF

HBbYlc

ALV UOERENEREZ ZEREN 2 BUNIC B VTR,
TS RS HIKC DT LA TE BRI - BREMERE
EHTABZAR—Y LI NUL LFRTe D TE, 5%,
HPERE - FrREMERED —JE DM & RHRA ER I 2 BR BT HE
ZINT Y ARSHNIER, BERDIIRT T HLL LOEH) 2L
TIEF B MERET o P v DBF kR LT 0L,

WGEE

ALV OB D I IZATH/RA S BX
UZKNETRNZTAZ R UTALNN O Z SDOBIRH O ERRIC
LT,

WEE

- ~. &
B — [ —
ERIEtH Ak TH AT #ia
Junya Sugahara Kazumasa Suzuki Yuji Kinoshita
AMFZER AMFZER AMEFZE
AMEE— BT AMEE— B AME—EA

R EN ZH1# NN 18
Keisuke Tsukamoto Hiroshi Tada Hiroshi Kawamura

EEAEEILR SR eEin hEEAEE Lty Sawarin EEAEE LRt SR eain
TV BTEHERERS TV BATEHERERS IV VRS

15 YAMAHA MOTOR TECHNICAL REVIEW



