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Summary

Purpose

Although road traffic noise in Japan has generally decreased in recent years, the noise level along the

trunk roads such as national roads remains intense. Of vehicle noise, power-unit noise has been

reduced through the tightening of the acceleration noise regulation several times in the past, making

the contribution of tyre rolling noise to overall road traffic noise greater in relation to other types of

noise. Accordingly it is necessary to consider the introduction of a tyre noise regulation for the further

control of road traffic noise. This report describes the results of the present investigation into the

suitability of introducing a tyre noise regulation.

Contents of the investigation

)

)

®)

Basic study on the introduction of a tyre noise regulation

Noise measurement was conducted to determine the cruising noises and tyre noises of four-wheel
vehicles and motorcycles and the contribution of tyre noise to overall road traffic noise. Then an
analysis was performed on the necessity of a tyre noise regulation, the applicable scope of tyres,
and a possible abolition of the existing cruising noise regulation simultaneously with the

introduction of a tyre noise regulation.
Investigation into feasible tyre noise levels

Hearings were conducted with tyre manufacturers to gather information on the current tyre noise
levels, on the status of ECE R117 conformity, on the measures taken to reduce tyre noise, and on
available noise control technologies. Based on the gathered information, technically feasible

levels of tyre noise were examined.
Estimation of road traffic noise reduction by a tyre noise regulation

In order to assess the appropriateness of introducing a tyre noise regulation, the amount of road

traffic noise reduction by a tyre noise regulation was predicted under actual traffic conditions.

Results of the Investigation

o Among four-wheel vehicles except for some medium- and large-sized models, the contribution of

tyre noise to cruising noise was high.

Because the contribution of power-unit noise to cruising noise proved to be more than small among
the four-wheel vehicle models, it was considered appropriate to discuss a possible abolition of the

cruising noise regulation simultaneously with the revision of another vehicle noise regulation.

The tyre noise of motorcycles was generally lower than that of four-wheel vehicles, while the
contribution of tyre noise to cruising noise was lower for motorcycles than for four-wheeled
vehicles. In addition, since the percentage of motorcycles in urban fleet is considered small, the

effect of motorcycles on roadside noise was considered to be limited. Consequently it was believed



unnecessary to introduce a tyre noise regulation for motorcycles at present.

o Although some of the four-wheel vehicle tyres supplied by Japanese tyre manufacturers exceeded
the next-phase tyre noise limit set in ECE R117, the excess margin was within 2 dB for most tyres.
On the other hand the margin of tyre noise that can be reduced by available measures will be 1 or 2
dB. For these reasons it will be technologically possible for Japanese tyre manufacturers to achieve

compliance if the next-phase ECE R117 noise limit is to be adopted into Japan.

e A prediction was made on the road traffic noise reducing effect of a tyre noise regulation
(incorporating the next-phase noise limit of ECE R117) in realworld urban areas: the results

indicated a maximum cruising noise reduction by 1.3 dB.

In light of the above findings, the following conclusions were obtained from the present investigation:
(A) Itis reasonable to introduce a tyre noise regulation into Japan.

(B) From the standpoint of predicted effectiveness and the global harmonization of technical
regulations, a new tyre noise regulation should incorporate the test method and limit value of ECE
R117.
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ZDOBDOBERE & EITT A DA 7.5m E S 1.2m O EICEE Lz~ A 7 kR L0 lE L,
FEATHEIZEITTA >~ LD 3 »FTCH VT, 2.0m ORI TixE L7tEE 3% W CHRIE LTz,

EFETRT BT D XA YEREOFEHEEZRD D021, A UHEICR T 26 TS 2 H1E
TOMEND L, WETREOWHETIE, MEXMFRIC YU aEIE L, FPALEL LI L
W CHEXMAEIECTEIT S, ZOBOREZNE L, RBulEE LT, v 781 (PP)
OMREEZERH LTz, EITREOFERIL. MR A YEEOALEZEXOLNDL D, EFETHRE LD
[F] U TR OREMREE S LI, EFRETRETICBIT L7 A YEREOTHERELZLLTOX
WCESW TR L,

Leg /10
B PEREDRLER (%) =:]L-0—><100

OLPB /10

2T L PEITIC R AERE LUV [dB]
Les : EHEITEEE O L~L [dB]
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O HIv/HRky

10m 10m

A FI)’ B’
i
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X 3.3 EEEMEDLAT T b

(2) MIERF

FRBREWIZOWT, XA YEHZ CHE LIZEREITERS (TRIAS), 1H1TERE ORIER %
X 3.4 12777, (a) IFEHE, (b) IFPFHEICEAT IR THY . T LBICITE R E1TEE
HFEEITRE DLV, FEICIIMENLEH LIZEFHETICBIT 24 A YEREFOHFGRERLT
W5, (a) OFHF P1~P3 O%A, F—HE CTX A YRR DGEOER ETHRED L~LD
70X 1.8~2.4dB TH VY, XA PEEOHFEFLIL 82~9T% L\, (b) OFEHAEDOEA, /VilHE
S1 T H A YOENILDEFETRTOLL#EF 2.2dB TH Y | ¥ A VEEGOFEGRIL 94~
96% L E < 72> TW D, HRE M1 OVKAH L1 TlEZ A Y OEWIC L D EH ETRE O L~UL
ZIXENZEI 2.9dB, 3.6dB ThH V| WS (V7 \F—2) Ik L T, REHZAY (v 7
ARHE =) DDLU REL Lo TNWD, £, ¥4 YEEOFGRIL 456~81% &, FHHE, /I
B AR TR LS 22 o TV D,

B T O EH EATICET 2 RBEDRE R 2 3.5 10777, EfTHEIZRME L1 o7 80km/h (Gl
FEY 2 v XA —ICkBHIR) . MoBEMEiT 100km/h TH 5, (a) OFRAEDOEA. [F—EHETH A
YRR DGEOETETRERE DO L ~ULET 1.5~1.9dB, ¥ 1 YERETDOHFEHRIL 84~97% L 7o
TWb, (b) OFHED S H, /INIUE ST DA, Z A Y OEWIZ LD ET ETERE O L~V
1.5dB, # A YERHF OFHHIL 89~93% L 7e> T\ 5, FAHE M1 LOKHE L1 DA, A Y
DEVNZ LD EFETRHEET O L-ULETZENEI 1.7dB, 54dB TH Y, L-ULEITKRBHED )
KREWV, XA VEEOTFHHFRIX41~90% & 72> T 5D,

PLEDFER G| BHEETREDO L NIVEX A VYOBEBNI L TETHI &, o, —HOH
i (PRHE R ORAHE) T, XU —a2=y FREEOHFG LRIV LRI,
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EBRELA)L [dB]

MYBEOF5E (]
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SYBEDEFSE (4]
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) 70.170.0
66.1656 655646
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67.1669 672669  67467.1 677663  67.567.3

| 65.465.1

P1A PIC P2A  P2B P2C P3A  P3B

— e, FEREP3
(a) FEHHE
i E:;-} 155742 T

68.868.6

S1A S1B M1A
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T M1 REEEL
(b) P
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3.5 EIHET

785779

713771

767762 759757 7717769 767765

748745

P1A P1B P1C P2A P2B P2C P3A ) P3B P3C
|| [
EMEP FEREP2 FEREP3
(a) FHHE
/Eﬁ o 832 849533 833 849844 850842

“II.
[

1]
T

INBYEEST R EMT REEEL
(b) PHAE
IR DEFETRERE. BITRED L)L L X A YRS DGR

GEAEE : KAHL L1 O A& 80km/h, thi% 100km/h)
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3.1.3 A4 VEKES
(1) WEHE

HENEO X A VPEEE 2@ OIFHME CE 2|EHELE LT, ECERI17 O ¥ A v BiRER &R L%
BHT2Z L& L, ABREOMELX 3.6 12T, sBREm X, KAUEHZ A YOLEEEED 2
fha s U, BB O X A Y& 4 REET D, RERY A YICAMHEIIRED T5%HI1H4 O E A0
% EHICRBEOMEZHE L, RBPIEICHE SNERIZE SNV TENZENDO X A YOMEITIE T
728 RE A RET D, WIEITTIEAEHE Vref+10km/h (Vref=80km/h (C1). 70km/h (C2. C3))
DOFPAICIBWVTIRAK 8 HETHEME L, ETERE LEE L~V (Ef) ORFRE S &2, BIRSHTIC
L0 HHEE L Vreef TOBRET L~V EFHT 5,

(2) HEREFR

FRD ECE R117 OFABRIEICHEASWTHERR Y A Y IZHOWTHIE L7 & s L~V ORRE
3.1~ 3. 12 1T, il x DX A ¥ THERFHEDBERLEL D LIV ERRIRD, WL
72 AR EDN R DTN D, ZILD DOFRERN D, HEYFIC L EHEEE (7T X €1, C2
I% 80km/h, C3 (% 70km/h) TOEEHF L~V L, Z3RD 7=,

ISOER T (I
(15010844) o
] Vrer10km/h D FEE TIE (F E MR
B : B SEELLE TRIE
Lo A Vies=80km/h(C1, C2)
T V,ef=70km/h (C3)
10m g~ xn@ <
, | BV, OBELAILEHH
| 75m 75m
: |
- : : "k
P o T Or E> L % . Vref=10kn/h
Pl H BT (To DA D) T 3 T a
(&&1.2m) s ETSE, RAREE < -
10m : HAIE {:{Am
Ll |
A !
284 E . BRI AV EMERICE &
BBE :35mKiH (C144) =
CS 5.0m3KjiE (C2, C35 1)
BAVEE: HBRIYD
BARTEDT5%HI%

X 3.6 %A -vHAKEGHABRE (ECER117) O#fF%E
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3.7~ 3.12 DWERMFNFESOW TR LIeRHEMZ A ¥ (7 72 C) BHEHZ 1 ¥ (7
7 A C2, C3) IZBT 2% A VHEEE SO RAK 3.13 1277, KHIZIE, T R117 OBATH
HIME & IIBAMEZ R LT3, (@D 7 T & CL OBA ., BATHHMEIC 3 2 WHABHIME O 5L iE
%, 4~5dB & R&E W, # A YHEKEES ORIEE & HGEAL I L TH L & BTDF A ¥ R11T7
OBATHEMEIZEA LW D28, 5 O ¥ A YRR EIEZ 1 ~3dBE x5, (b) ©»7
7 A C2, C3 OFE. BUTHHNEIZ 63 2 IBIHIEO M gL 3dB BRE TH D, RTDOX AT
2 R117 OBUTHHIMEIZES L TWDH 28, 3FH (C2 27 7 XA 1HH, C3 27 7 X 2fH) X A%
DRI ENE (Normal) % 1~2dB#Ex T\ 5%,

2k, H A VHIRERE ORERYE (BECERILT) THEIN TWAHATE, ZBREIXER ETRE &%
BIpoTWHTED, 2 A YEREFICKITTME, BRJEOREL RWERZ A Y2 HO Tl £
DFER, MHEIZEDBEE~OREIT/NENZ & RE =L o TUIBRENRFE L 78D LEEF L
NN EL IR DMEMN R HND Z DRI, FEIZ DWW TR 3 IRt Lz,

19



EELAN)L [dBA)]

EXEL AL [dB(A)]
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ECE R117IR1THR&I{E
N ECE R117EAR &

C1 Normal(>215)

C1 Normal(>185,=215)

C1 Normal(>165,=185)

C1 Normal (>215,=245)
C1 Normal(§185) C1 Normal(>185,§215)

T

=== ECE R117E{TRFIE C3 Snow
| — —-= ECER117:X%*E%IHE :::::::::::::=/: ===z===z=z=z==z=z=z==
C3 Normal
C2 Normal
/i _ ]
| C2 Normal(Traction) c3 NormaI(Tr/action)
C2 Normal
/ C3 Normal
S1-A  S1-B S1-C M1-A  M1-B  M1-C L1-A L1-B L1-C
| ) | | 7 -~ |
C29U5R C3U3R

b) 77 AC2, C3

3.13  H A Y HUKERE ORIERTIR & HHIME O BIR
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3.1.4 F&0

DU B B3 5 SRR A ORGSR, PllE, KAHEARE | EFETREICB T2 A4 YREEDOH
HENREWZ ERMEER ST, 2O &b, MIRHEHZ A Y DX A YEREIC X DB RINER S~
DRBIIRENEEBERZOND, £, A YEEEE OHHI~OBESIRIUT DN T, WIEEIT-
o2 A% 18 FBICHB VT, RILT OBYTHKMEZ B X 2 ¥ A YIZR > 7223, RILT ORHIHHIE %
BAHXATYII8HETHoT,

bz &t R117ORMBIHNIEE T A ¥ HEARERST 2 KT X uX, &1 v ERERS
HlZEANTHZ LI, EREREETORBAHGTEL LB I LND,
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3.2 ERDEAVYOEREXRERAE (ZHE)

3.2.1 BIEHE &&H

(1) ARBRE & 7 17

ARETIE, FSNC L AETRBRZ FEMT 5720, RBRRFOR ML EE L, B 2 8% iy
ETOIITADLRET DI EPRFETRE LT, 20, HfioA T IV | WitHEE5E
LT, 3EDOMBREM 28 E Lz, mBREMOEEE AR 3.6 12, SMLAK 3. 14 1277, MCLIZ
Jift—FED VT (R 7 — % —) Th Y | ENO “mEOF TR LKA BN LW T I Th b,
MC2, MC3 IFWFh bk il (P& 250cec 7 7 &) THY ., M2 iZA > u— K& A 7 NC3 T4~
n—R¥A T Thd, FEBICES LTZRRY AV ERITITRT, RRF A& UTREERO
WL A (X AY A EIRBHENRSZNEBEXONDLTIRY A Y (XA Y B) O 2 f¥EAE
E L7, MCL, MC2 DFRERHZ A Y IZHOWTIX, XA YA ELXATBD MLy RAXZ—2EPIL T
D5, MC3 FHIZOWTIERE S B7p > T D, MC3-A 1347 e — RETRTO T v v 7 /8% —2 T
b, 7uyvsMoOME GEE) A0, MC3-B b A7 e — REHATHLMN, L4 o— NEWH
DEAXTHY, MCIAIWZHARTHADT By 7Y A ARKEL, 71y 7 HOEOENHL 7o
TWn5,

# 3.6 REBREEOFEH T (TiyEH)
HURS MC1 MC2 MC3
T—7& 2o =
=R o romwn | e
HWEE 84 161 136
2 |EE &) 1 2 2
ke) |EmWHREE 139 271 246
HEREFE = (F1R41) 159 236 211
. 2R 1.685 2.08 2.2
TEM | e 116 1405 143
HBHRE [ccl 49 249 249
L R BSE V2 BRE
Iovr -
& H AW/ rpm] 3.1/8500 22/10500 18/9000
&AM [Nm/rpm] 3.9/6500 22/8500 21/7000
INT—R AL A (HR41) 195 93.2 85.3
F LR CVT 5MT 6MT

(a) MC1 (Jfiff—7dE)

X 3.14

(b) MC2 ( "fm)
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d€9 8T-09't H99 D/N.T-0L/0¥T CT¥ 0T-06/06 5% vih
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(2) HBRGHT
HE IR O S5 & RERIC . BEE BRI TH 5 ISO B (ISO 10844 HEHL) TIhE L 7=,

(3) REIHE &7k

EWEITIZB T DX A VREEDFGRERARD12D, KD 2 FMETHUEEIT T2,
O ERETEE (TRIAS & ONEE 50km/h (MC1 1% 30km/h))
@ 24 YiEE (FEINZ L DHET)

TR OSE . MR & FERO S (2P AT IR FYALERSL) THETTEIT oS E. A A
YUSNOREFTPRAT D7D, 24 VHREOESZAETE RN (=27 VEDOEAITTF = —
CEDNEAEL, CVT HOGEITV b ORENZ LD = P U NEEE LB E N RET H), £ 2
T, XA YHMOBEZNET 5700, v=a 7 VEHRE (MT #) Tz Vo FEsdF =
— BN LTREE, CVT HCIE=m P 25 LI-REETUTOFIEIC L= > THIE L (K
3.15),

i) o IC kv FEG L TET

i) METY 7 OFRTTE] MR

i) G| HELHERE L TEL, RBREEOALZES Y 7T E2ETIE T, BITRE (1Y

BRi) ZWET D,

(a) Fx—> %A LI=4RDE (b)) 3L B EFORR

X 8.15 #F5T X HEITOWRM

3.2.2 AEHR

(1) ZHEOFAVEBELEEETIIE T2 A VEEDHFSE

BRBREMZDOWT, A YA TG OFEFEITAER (TRIAS) ., K OWEITER & ORIE R R
#[X 3.16 2”7, Mo EBIITER ETTERR S LIETEEE (F5]) OL~L FEICIIMENGHE
ML EFHETREICB T 224 YREOTEELRL TS, BRIZIEITRED L MEL
EWHETRE LD LNV ENRREN, ZOD, EHRETREICB T 224 VYREEDOHFGHRIL 5~
32% & 3.1.2 HT/R LI EREIZH R TS 2o T 5, 72ds, Hif] MC1 OEITHES 17km/h
EIEFIMRLS 2o TV D, EFEITERESHERE (TRIAS) 2B W CILRA O EATREN =
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¥ U EERE 0.6S AHY (S (X H IREEER ) O & 25km/h OIRWFZRET L & EED
LENTEY., YZHEBHOHEA 0.6S (5100rpm) ANHIESME L TEESNT,

WIZ, WUSRE D X A YRS & T 5720, Wifgs & [7 U 50km/h ORIEZTT>72 (MC1
I% 30km/h), FORERAX 3.17 17T, MCLIZDOWWTIE, —EK TOHIBEEE S 30km/h Th
B2 &, BN 60km/h FEDOHEE TH Y, 50km/h TOEFINLZE LR CTH 7= L
b, RBEE A 30km/h & L7z, TRIAS EH OHA L RIS, EFETERST LETESO L
WENKE L, ERETICBT 224 YEEOHFGFIL 13~36% L 2> TW\5b, 72k, MC1 D
B, A YEERE DOEEGRMN TRIAS OBEAITH TR EF LTWA A, ZHEEE 30km/h &
ZMECIE, BEREE OB X Y OBREN L L2 ERFKTH S,

75
EE17km/h EE40km/h
70 EH i
/ &84T (FES%)
65 |

61.3 61.1

BELAL [dB]
3

55
50
45
s
2. 100
5 JEREE1Tkm/h EE40km/h
up i i
i 80
Hm
- i i
S
V
© 40 | i
e 32
i 20 | . 14 19
a 8 5 10
®OoOL . s .
® N
W MC1-A  MCI1-B MC2-A  MGC2-B  MC3-A  MC3-B
| . ] | |i ! ||i ] ) ]
SR EREE  MCT FHERE - MC2 AE&RE :MC3

3.16 EHETEY (TRIAS), 1HITEES O L~L L EHETRE BT 52 1 YhEE O%F5R
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[e}
o

EFEE30km/h JEEE50km/h

~
[$)]
T
T

EE
/ 51T (EE %)

| 644 / 64.2

~
o
T

EBELAJL [dB]
o o
o o

(3]
(4]

(S
o

100
EE30km/h EE50km/h

60 | -

40 | - 36

BIIEFAVETHFSE (%]

21

-

5 N
& N
W MC1-A  MCI1-B MC2-A  MGC2-B  MC3-A  MC3-B
| ) T - |l ] ) N
SR EREE  MCT FHERE - MC2 AE&RE :MC3

3.17 EFRETEY, HITEEO LUV EERETEE IS 54 A VT DR ER

(2) UEREE & DLLER

ERCo Tl E OB HERE S L RO R 2K 3.18 IZHlR UCTRT, AR lmE O ETER
T (XA YEE) OL-VWINREL Y LKL 2o TW05b, £/, EFETICBIT DX A YERED
THHFIL13~36% &> THY | Mg ZLEXTRWY, 72720, 78— KZ A4 7O MC3-A 12D
WL, FHEER 36% L0CmEm o TEBY, WiRHE CHGEN/ R BV FRIFHZ 1 ¥ M1-A
(45%) L DFEF/NE N, 22T, A7 80— REA 7 RED Z A Y L 5 E KA @R~ 0 5
[Z2WTC, —MTE CTOIRAED S HIRET Lz,

FHFBORA G E LFEEZR 3.8 1 RT, HEERIZED D IEOMRALEIT 14.9%Th 5,
AT ZVRI, 7 T 2RO o P A BUEEOMAER R EE 3.9 1T, imESKICED LA
Tu— RREZATOHET 1.8%Thd, LIRn-T, BMEtE T2 L, REEMRKICHD LT
00— KX A7 THREOLRIT 027% &7 b, ZORREIFMNT v 7 ORAHER 1.1%XL 0 /07
WV, EHICHEK 3.10 0K HFED A BETIEBEOFAR KA A5 & ZimE o A MEITHEREX 270km
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LhoTBY, HRIKNT v 7 5548km LV HiEH 07 FoHER L X TH A0,
bz &mnb, BERTOL 7 a— RZ A 7 “EgEOIRANLRIZIEFIZ D72 < | B @RS

MIFTH 7 m— REHZ A YORBIMD T/hEWEEZ BN D,

BAVBEDHFEE ©

BELAJL [dB]

OxEE BT

(CHERFIZ OV TIZESNC L 5617

(GEEE : MC1 & 30km/h, fhi% 50km/h)

27

80 :
30km/h 50km/h !
75 | - E
70 | - 5
65 | H
60 H E
55 H !
50 '
<|(cn<|(cn<|(mo<|(mo<|(mo<|(mo<|(mo<|(mo
o o U R O  C  g  tC ui  l
Olo|d|d|a|laja|aja|jlalf | adld|w| v | vn|S|sS|s|2|4]|4
= | =S| ==
MC1 MC2 MC3 P1 P2 P3 S1 M1 L1
L | |1 I | L
ZEREE (28R) EJSEAEE ) INEYE hilE REE
(4tH) (64H) (10%R)
100 : %5352 96970606
30km/h | | 50km/h 92 89
82 82 81  go
80 i 73
60 | i ! 56
i 50
45
40 - 36
21!
|18 18 | | 18 '
20 13 E
0 1
<I(m <I(m<|(m<|(mo<|(mo<|(mo<|(mo<|(mo<|(mo
N T I I Y o N L T N B P S O L e I B I L
O | o Olo|ldlo|a|ja|lajaja|jlalf|ladlad|w| |l |S|sS|(s|H|4|4
= | = =S| = ==
MC1 MC2 MC3 P1 P2 P3 S1 M1 L1
L | |1 I | L
ZEREE (2%R) FER=E(48) INRUE A E AEE
(48g) (64H) (10%&R)
X 3.18 EHET, HEITO L& XA VT OFREE

-
—



£ 3.8 & AROBA LY R

*1,%2,%3,%4

A BE(TE) | A EELE (%)
e 57864 67.5
ANILE: S 13480 15.7
RNy (4R 935 1.1
6-8h> 50 0.1
KENZ 7 (10 7T A 530 0.6
N 92 0.1
B 12787 14.9
# 3.9 EmEOX A TRHIEKEER 1
) REHAEEN—2Z (0846 H~0945 A))
HAL %
A — B — EYURA | Arom—K | AT7a—FK 7
AR— ATR—
JUA—Fi 48.8 10.3 1.9 0.0 61.0
JR AT —FE 16.3 3.7 0.5 0.3 20.8
Wi 5.1 0.0 3.1 1.5 9.8
/N iy 0.7 0.0 7.6 0.0 8.4
&t 71.0 14.0 13.1 1.8 100.0
# 3.10 A HAEOH MAETHREE 12
A EELT FEAE (km)
3 430
/N 523
RNy (4 5548
6-8h> 5643
KENF> 7 [10b 7T A 8506
N 7696
i 270
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