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(57) Abstract: In the automotive side sill according to the
present invention, a side sill 1 disposed at a lower portion
of the side surface of a vehicle is equipped with: a side sill
outer panel 1a located on the outer side of the vehicle; and
a side sill inner panel 1b located on the inner side of the
vehicle. The automotive side sill is characterized in that:
the side sill outer panel la and the side sill inner panel 1b
are joined to each other to form a closed cross-section; the
side sill outer panel la is a steel plate having a tensile
strength of 1180-1470 MPa class and a thickness of 0.6-
1.6 mm; and the side sill inner panel 1b is a steel plate
having a tensile strength of 440 MPa class or more, the
steel plate of side sill inner panel 1b being lower in tensile
strength than that of the steel plate of the side sill outer
panel la.
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[0001]

[0002]

[0003]

Bl # =
FEADEM : EMAY A FUIEE
52 ip sk

AFEBRIZ, ERAIE TERICRIERARICER L T&ITF SN 2EMA (automot
ive) B4 Rl (side sill) #EICET 3,

BRiil

EHOAEOERRIZRAB THRMEBICIEHFERRMIAOY 1 KU ILAFET
LBNTWD, TICRT LIS, —RERY A R 1IE A1 K27
& —/8xJV (outer panel) 1 aRUYA KA 2 F—/8%JL (inner pa
nel) 1Tb&, BEIXIKECTHA RIULTOI—R"RILTasyA RIILAY
TN 1T bEDEICKRITONIY A RN D) T 4+—AX 2 (reinfor
cement) (BI/RET) &, DOEEIN., EMFIEAALEBMAEBICEKIT SN
7=)b—7L—J) (roof rail) 5&t4H%—ES— (center pillar) 3%
NLTHREINTWS, 4 FULICBWTIE, BlfIZE (side crash) B
BT HERELM (collision safety) Z@EE - fERL DD, BRIEHEE (
environment issues) (CHERETY HEEIL (weight reduction of automot
ive body) NEXRINTWS,

INETIC, EMRAIREKICE T 2EREEMZMLE - BRT ZRMHIVRESE
FEREINTWS, B 1 IS, AIREICEY Y —ES—OFREER2IC
EWEEAEAMISSRAICAN D ANDERTZE, BV —ES—IIHKEE
Insd0O0vHh— (locker) (4 K JL) IFRLY (torsion) ANZEZITF.
Oy A—OEHAEICERRIGS (compressive stress) HER L TRITDARIC
EMT %, £I T, ERSADERAEITE > TEVSZE— K (bead) Z0O
Y A—OHEICKRITTHBT S ET, AEERZINFE L TOY A—0OKE
FANZEIHE L, Ov h—DRUNAEOER ZHEI T 2EMERES (frame

structure) NMRATRINTWVWD, FEFX21CIE. 70X X /% (cross m
ember) &Y A R DESIHEBEESIC, RIREEOEE (impact) EEMT
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[0004]

[0005]

[0006]

[0007]

[0008]

BEIRUNER (impact absorpted portion) %R IFAEATIEEI/RRS
nTtwas,

FoATHAT SRR

R SCER

FEEFSCR1 B 2011—-14 376 25428

REEFSCHR2 : BEBE2010—21509 22,48

FEADOBE

FANERL LD & T HERE

B XXk 1 ICATSINAEREREBEILRINS E— RESIC K 2B
Hlid, —EEORENSKBIEBMICOVWTENMTHY . B—DHIKR - IRED
B E B U LBEICRENEIH T2 2 S IETETHZ D, EROBRELIL
NE#ETH D, FHFEX 2 ICHARINAEERTEEETIE. BERINIBHEAZ
BHEBETHDH, AIRFEOLRELEIEIALTZ2E0O0, EREEOEMAE
oMW E WL IBENH D,

CDEDIT, HIRFFICHITE2REMDEREZENRT 2RMAFEIINTY
2500, EMORNBELRELIIRN#ETHD, S& EAOERZEMREE
# (collision safety standards) DEI&IEZFICL Y., BRI BEEN
ML L7kEE. LRRERMTRESBMERSLT S &IEREETHY ., B
EIAMINLTERFERS,

MERL Y., BERICAVONDSREGRE (part) Dtk (steel sheet) D3]
BRME (tensil strength) ZE EXE 3T & CTEHRMAEE (crashworthiness
) ODEALNAEETHDEINTWEA, HERO5EEREOALICLYE SN
ERMEBEALOMENNIWVEEEZ 4 H o, IHIT. HIROEIEERE
DML, &H (steel material) AR MEBEEIRX M ERTZ2HEEA
Y, MRUEEEIRXMNSVZAORFERBEILT HHIE, Wb ZETT
BEIRNMNETHY., TACHEERBE IX N UETH S,

BEEAYA RIILICBEWTRE, 4 RIULT o5 —R_2IeHA R2ILA
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[0009]

[0010]

[0011]

[0012]

VF =R RIVICEERDMIR (high-strength steel sheet) &AWL THEMRL

(thinned) 922 &IC&kY. RIZRIFOIFEE (bending strength) DFE
FREREBELEMIL TV, LHALANS, SRAMEKREZAVWS I &, 7
L ZpF (press forming) ICLZREROEEMZEEL. SENMER%E
AEETHHMRICH L TEMRZF/RAMET 5 HFMICET L TVWEHEEH
Sffcsh, BHEIQR MEMOER &> TV,

AFRIF, LEICEATAINAEEDTH>T. TOEHMIE. RIRBFICH
TEERZEMNEL. BEAEERL. ISICIFEEIXR MUEMLAW
EWEAYA FULBEEZRHITZIEICH D,

AR EERT BIODFE

AFBAOFEAESIE, ERMAY M FYIIBEBEICAWVWON2HRDEI5REE
ERENEMAIRFOHIFEREICKIETEELZHRERTT L. +oRHIFERE
ZHEL. DOBREBILINCERAY A FUIILBEICEAYT2HNREGL. &
HBPIE LEORRBICEDWVWTRINAEZEDTHY ., EFMICIEUTORERD
LIRDEDTH S,

AEBPICRZI2ETMAY A RV EEIE. ERMUICHBT 21 RVILT
08—V EEMRANCAET 21 RN A V=RV EZRADE
WAYA RUIWBETH> T, BT A R TOS—nR"RIERIEY A R
WA VT =RRIEREWCEREINTCHANEZFK L. sigdgt a4 KoL
Ty —RR)IE, BIEEREAT180MP afh (1180MPa-class) BlE1 4
70MP afBA T THREMNO., 6mmilET. 6 mmUTOMRTERIN
. RIEBY A RUILA =R )LIE, BIsREEN 4 4 OMP afkll ETHIE
HARIINT O —RRIV KT B DBI5REELLT Ok THER S 1
T EERHET B,

FEA DR

AFEBRICI N, RIRFICHITIEREEEIEL, BELEENL, <
SICIREEIX MMEMLAVWERAY A FULBEZRTT S ENTE
oy
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[0013]

[0014]

) S RAN
[1I 11, AFEBORBOMEICHEZIEBHMABY A1 KUV ESUEMAIBME
EOMERTHY., BEma o LRETERAUNLRIIREEZRLT
Wa,
[H2]1 2 1&, AFEBOERBEOHEICEZIEEMAY A KUV EEA BEAHAAE
BEICBIT2RREAERUL/IZFEM (Finite Element Method) fZATDAR
METIDOFRBRTH %,
[3]1 3 i, AFBOERBEOHEICFEZIEEMAY A NIV EEA ERAIE
EEDRIZRIF%EER L/ F EMBICBIFH 724 —/32F (underpunch)
2 MO—27ICL BEE (press load) OERERO—MHERIHTH 5,
(K414 1, AFEBOERBEOHEICEZIEMAY A RV EEAETAIE
BEILBWT, YA R TI9—NR"RILOHROBIREE EREEZEREL
FROEGAIEEEDRIRGEORAREL EERLROBRERT VST T
HB5
[X5]1X 5 &, AFBOERBEOHEICFEZIEEMAY A NIV EEA ERAIE
BEICBVWT, YA RVIA v F—RRILOERDBIFRBEEREEZRL
FROEGAIEEEDRIRGEORAREL EERLROBRERT VST T
HB5
FAEZERT B 7ODOTRE
AEBO—EmOBREICEHEIEMAY M FUUBEIR, F1ICTTELIIC
. EEORE TERICERINE YA KU1 OBETH> T, EmMAMANICA
BIAHARIUITIOI—N_ZRIT1as, EERAICNETZHAM4 KIIILA
VFE=RRLTbEERBATWS, T4 RIIWTOEI—NR"FITalHyA R
WA VTR T b ERBEWIESINTHEMEZERL TWS, Y41
RWFoH—x) 1 ald, BIEREEN T 1 8 OMP afRL ETHREAO
. 6mmBlET, 6mmUTO#RTHERINTWDS, Y4 RIIILAVF—
NI 1 bid. BISRAEN 44 OMP afRfLAETH A RN T O & —/R)L
1 aZ2FMT 2MROBIRBELUTOMR TR I TWS,
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[0015] BMTICRT LI, BV —ES—TUS—1R)I3aktry—ES—
AVF—=—IRX NI bENEEINEZEYY—ES—3DTHIBNYA KL
TICESL, B9 —ES—3OLHSAIL—TL—IE W—TL—ILT
=I5 a, =T L—IArF—/IXXIEDb) ICHEE L TEBAK
BiE11Z2FRLTWS,

[0016] HA R ToH—1%)1 aDIROFIREE ERE. AL, A
RA =XK1 b OHRDBIREE SRE L. LUFOREERICE
DTWTREINZ, T, YA RV TIH =11 aDFRO5IREE
ERER. RTICRT LAY KT, V9 —ES—3RTIL—T L
—ILBICE YR INA-EGBRAIEEE 1 1 ICBIT2IRBORARTEL YR
E L7,

[0017] EBE/ABICIE. R2ITRTEBITET IV (analysis model) ZFVWTEVH —
ES—7048 =23 a7 —I_UFICLYBLAD 3 mthiFfaER (1
hree point bending test) MF EMEBITEITW., 74—/ F A
RAOREET VY —NRUFANO—VOBKRERD, 7o¥—1RVFR MO
—IDB0~100mmOEHRANICHITIHEDBRELRTATWESE L, 7l
FBF EMEBMTICHITZIEAFMEICIE. L—TJL—IBIKEET IV —E
5 — 3 LIRERICTEEMMR (full constraint) M. ¥4 R T ICEST
28-S -3 THREBICEERVCERLARA (B20THA) OZEFR (def
ormation) MAEBEMBICLAHREZEES X/,

[0018] BI3ICRIECF EMAMRICKYBSNAT VS —NR"UFAMNA-—VEREE
DOREBROBTRBRO—FZRT, UFZEBTHERIE, T4 RIILTOEH—/1N%
IW1all1470MPaff. RE1T. 2mmOiERZAW. 4 K21
TR TbIC590MP aff. {RE1. Ommoifitk %z BWBE DK
RTH >,

[0019] F7Y&F—/N"UFRMO—JOEMICHE> THEKEBML., 7Y —RUF
2hO0=7850mmICBVWTHERBAREEZRL. I50mm~110
mmOEHERNTIRIHERBED L, ZLTT7YY =RV FIRbO—IH 1
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[0020]

[0021]

[0022]

1OmmUETRETERB®EMLE, UELY, Fy¥—RvFbO—
IH0~100mmOEBERICHIFIBAEN S, EMAIEEE1 1B
BRAIRBEORATEE27. 9k NERDT,

B4, 4 RIIA V=R 1 bIlEIREESL 4 OMP affk, HRE
T. AmmOfAREZRAW. Y4 R To5 =% 1T allBW5HEIRO5]
BRMMEA590MP afi~1470MP afk. #)RE%0. 4mm~1, 6m
mOFEERNTEE LERORAIRBORATELETRY, 4B, Evy—ES—
TOH—IRRI3 allldBlsREBET147 0MP afk, RE1. 8 mmDifEik
ZRAW, £V —ES—A =R 3 bICIEEIREES 4 OMP aff,
WRE1. OmmOitlRZzBWe, 4 R TFo5 =11 allBVW5iH
WROBIERBED EFICHEW. AUREICSVWTRAIRIORATEIFAELLA
o F7z. AUBIREEDHRTIE. REDBIICHEWAIZREOR AR EIEM
EUF 2T A RILTIH =RV 1 allAWSEROEIREE %
MLT2EEHIC. REELERTSIET. HIREEELERELDODOEELLE
ERTEHI &N b,

HHEREE (commercially available cars) ICEREINTWAEFEEYA R
IBEDOHIE LT, YA RIIILTIH—I"RIVICEREES QOMP aff
CIRET. 6mmOEARSRRBEINTWS, EARZEZBAW YA ROV EE
ZT-EERAIEESICH T DRRGORATE (62. 6kN) 2B#ELT S
. B4 DERHMNS, BIEERE 11 80MP afilA ETHRENO, 6mm~
1. 6mmOEREZY A R TIH—IR)LT allBWEYA K21 IE
RIZRBEDBRAREN AL EEEH T &b D,

IS, MADRERIL, BEE LEEEAY A FUIBEBICAVWLND
BI5REES QOMP afidH A RYIUTIH—RFI 1 aDREHNT. 6m
MmTHD=6, BIEREBET 1 80MP affRl DY A R THH—RZIL
1 adDRENO. 6mmlUETHNIE., BEE LERIEET M KILDORIZRES
ODEAFEUEERY, 1. 6 mmUTOREDHRZRAWS Z & TREL
LEERRAYS RIIVBELYBELT S ENTESL I ENTEBI N,
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BELY, B4 RILTOH—1FI 1 allld, BI5REENT 1 80MP a
WMULETIRENO., 6mmlUEl., 6mmlUTOHEREAWVWSDZENFFEL
W,

[0023] RIS, A RIS U+ =% 1 b DR DFIFREE ICD W T OREHE
REHBET 2, 14 KV A2F—1R) 1 b OFRODBIEEREIE. ¥4 K
DIWTOH =R a DIARDSISREE & RIFRIC, RIZRIG% &S L /Em
RIEREE 1 1 D3 REITEHERICB T OIRATEDF EMERTERICEDOWT
SRE Lfco BMF EMBHROBTETIVRCERSZMEIK. ERLAYA Ko
TIoH9—=nR_XI 1 aDBEERKTHD,

[0024] ®I5IC. YA RIIWTIH =" 1 a%55REE7 8OMP afi, IRE
1. 3mmORXILBIEEBE 147 0MP affk, lRE1. OmmDiiik &
L. ¥4 RN A v F—1XRJL 1 bICBWAHRO3IRIEESZ 44 0MP a
HB~1470MP affh, lREZO0. 6mm~1., 6mmiCEEL/EDAIZE
BORAREETRT., Y41 RVILA V=% 1 bICAWSHEKROEI5ES
BEEBELARIIE. REOEIMICEY bTMCRAFEIFIEMNT %5,
WTHhOIREICEWTH, RAFEICHT2HERIDTHNTH o7,

[0025] RAELY., RIREBOGRIDD. YA FIIIA Y F—/XI T bICAWS
Rk z=mEELLTH, AIRFORAFEOMLICKIFEAETSET. »
Z2THEIZA MOEMNSAFTHY., A RNV F—nRITbEL
THIERBEN 4 4 OMP afkDiitk A AW TH+2RAIRERENB OIS T
Ehh o,

[0026] BREMLDER=HLD. Y4 KISV F—/1A%IIL 1 bICAWVW SN S HRDNKR
EELTUISBWADSFE LY, 2L, EHOERTEMEREESE LTI,
ElRBEANODERFFICH T HBE (1RRMEBE (rear-crash safety perfo
rmance) ) NERIND LD, 4 RIIA 2V F—/1XRIL 1 bDREIX.
ARIWTII—RTITasHA R4V TF—RFIT bELFEEATIN
7-ERMTEICH L CEBEICHEA AR LLBE0ERERUVERIREICOVWT
. EEOREDIZFE LR T D & THREMELAHRET I2REEVRES T
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nIEFE W,
Al
[0027] AFEBAOEAPRICOWTHET D0, BEEANAEREIT>HDT, &

[0028]

[0029]

[0030]

NICDWTRATICERRAYT %, AEBEFITIE, 4 RV TI5—1"FRI1 a
EFARINAVFTF—RRN T bEEBALETARILTE, V5 —EF
—3&EN—TL—ILEDOERINZEBABESZT 1 (H158R) Oflx
Mae. EELRLERCREIAMIBEALT Y14 RIALTDF—/1 R 1 a
ROYA RUINA Y F—1R_R) 1 bICAVWREROFIRBEEIREEZZR L
BBEBICDWTEM L, B8, B9 —ES—T7745—/ R 3 allld,
5lREE 147 0MP afl, /RE1. 8mmOiAREAW. T4 —E>—
AVF =R 3 biliE, BIERAET7 8OMP afk. RET. OmmDiEKR
Wi,

KU, YA R TIZBFRZHA R TOI—RRILTasta Ry
WA Y F—=nR%I 1 b ICAWEIROSREE EIREEEE LAEEE (K

BRI 1 ~FEBHI6) &, BFREICBEWTHE LN AIZRMHEE (side-crash saf
ety performance) . EEZ/IERVCEIEIR FOFMERZTRT,
[5=1]
YARUWTIF—1NI | FAED AT =R ﬁ']%%ﬁﬁ Ei%tz‘ﬁ ﬁiﬁ:\xb
SIERBE | RE/mm | BIERBE | &E/mm
SEAGIT | 1180MPaR 12 440MPa#l 0.8 O -12 0]
FEAI2 | 1180MPaiR 1.0 440MPa#R 1.0 O -14 O
F03513 | 1180MPa ) 0.8 440MPa#R 1.0 0] -18 O
FEAPI4 | 1470MPaiR 1.2 440MPa#}; 0.8 O -12 @]
SLERMI5 | 1470MPafk 10 440MPaf 1.0 O -14 0O
SEE35l6 | 1470MPa#} 038 440MPaff, 1.0 e -18 0
kB | 590MPaikk 1.8 440MPa 14 Hi ()F-%4 Hie

FMEE TH 2 R, EROMES AR, B2 CRT EHMLE
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[0031]

[0032]

[0033]

[0034]

[0035]

PCT/JP2016/056584

E1 1 AR E LT3 RMIFHEBROF EMERTZTV. 3% 3 s
IKBEWTTUI—=NRVF2hO—=9H0~100mmOBHERICH T ZHE
DB AREEZRIRIGFORATES LTHEMLAEDTH 3,

fIZetERElS. EEFIDOEMRZBEEICH T AREORATED F EMAR
MiER (63, 6kN) ZHAEL L, UBZBEULETHNIEFEO, ZEELUT
THNIETX EFAML 2, EELIIE, ERBIOEDAGSEEOEEZ (128
179g) #HEE LAEEERERICLYFMU A, BB ME. REEFIC
HBID2FRM (fAR) BATMEEES L. chiYRETHNIERVH, &L
EH+5%LUREOE L,

FK2IT, BBIE LT, YA RV T o= T asHa RIILLY
F—/3%I)L 1 bICAWIERDSEREBEXIEIRED, NERBICHEDIETMAY
A4 RYIVEBEICE T 2HROBERE S IREOHENA THZEMAY 1 K
IVIEBEDRIZ MR, EERLERVCEEIR MOFHERRE Y., RIZRMERE
 BEEREERRUEEIRME T 1 EEAROFEMELEIC K YEHAL .
[£k2]

HARNTFTIR—RN | SARV LA F—13F)L
FIZEMEE | EEEbE | 8EIR
&5 % &5
SiREAE HwE/mm glaRME HE/mm
eI | 980MPafk 0.6 390MPafl 1.4 x -28 0]
E8F2 | 780MPaik 16 440MPaff 1.4 O ) X
HE&BFI3 | 1180MPatk 1.2 1470MPa#R 0.8 O -12 x
HBFI4 | 1470MPaif 04 440MPaf 1.0 X -25 0]

tewBI1IE, A R T OS5 —IRRIL 1T aDIERD5I5EEENT 180
MP afiRimD 9 8 OMP afi THREMNO. 6mmT, ¥4 KA VF—
NIV T b DIRDEIEREEN 4 4 OMP affRKiED3 9 OMP afi TdH >
fo 1= D ZRMERE A S E % & T (O] > 7=,

s 21E, B RO T o9 —1RFI 1 a DIEROFIFREESE 7 80M
Pafi&E Lt DTHBHN, |REZ 1. 6 mm(TEIL /=D TRIZZMEREIXETE
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[0036]

[0037]

[0038]

[0039]

[0040]

MEEAEB L LALEOOEEIR MY EL - 2,

EEERBI 3 &, A R v F =X)L 1T b DEARDEIREEAEZ 1470
MP afie& Liz/zd, RIRMBERVEER(CISTHEREE A/ LD, EiE
X A LR,

LE'BI4 g, YA RO TOH—RRI 1 aDIEROF15REEE 1470
MP afi. /RE%20. 4mm& LEDTHY., NIELEEL (EELLLX
—25%) MMEon. BHiEIOX MBFMEEETE - A RIZREREDFLM
BEE%ZTE >,

PELY, REBICHRZ2EMABY A RULBEICEWTIE, ¥4 K27
& —IRRIEBIERBENT1 1 80MP af®Rl LDk E L. R DIRE
0. 6mmBllET. 6mmBlT&EL, IHIC. A4 RIILA Y F—"RIL
ZBIREEN4 4 OMP afRLAETH A RN TIH—/IRRIILOHRE Y
5ERIEEDEWERE TS &ICL>T, BEFTSLAIRMREEZRLZL. &
EIAR M EBINETICERELTRLEIAY A RUIIEBEEERRTESZ
EREEES Mz,

EX Lo AYREY

AFEBRICI N, RIRFICHITIEREEEIEL, BELEENL, <
SICIREEIX MMEMLAVWERAY A FULBEZRTT S ENTE
%,
= DOERA

1 YRV
la H4RYLTIE—KFRIL
1b A RIILAYF—REIL

3 Evy—ES—

S3a BVAI-—EZ—TFUI—1RI

3b w4 —-—EF—AVF—/1RI

5 L—7L—J

5a IW—TL—=ITI75—IRRI



WO 2016/163182 1 PCT/JP2016/056584

5b IL—7L—ILbAvF—iRRIL
11 EmAIEREE
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[55KIA1]

fa R D&

BEEAICAET 254 FUILT I8 —R_RIIEEFRAICAET
DA RUINAVF—NR_RINEEBADERBABYT A FYILEETH -
.

AIEET A RO T oS —n"RIVEriEBY A RV v F—nRRIIL &
AEWCESINTEHME &M L.

AIEEY A RO T U8 —/ ARG, BIEREEN 11 8 OMP affll
F1470MP affiA T THRENO. 6mmllE1. 6 mmil DM
RGN AE (N

RIEEY A R2bA v F—RIiE. BIsREEN4 4 OMP afkllt
THIERY A R TOI =R EHEKT HHRO5I5REELLT DO
WRTHERIND &2 /FHET2EMAY A NUIILESE,



1/4

WO 2016/163182 PCT/JP2016/056584

[Ed1]




2/4

WO 2016/163182 PCT/JP2016/056584

[E42]

11 FYIIN—INITF

[B1%x




3/4

WO 2016/163182 PCT/JP2016/056584
[Eg3]
120 | | | |
N
100 HFZ 2 F— X FAREA—% 0~100mm)
80 K
< /
e 60
= KBAIE /
40 ‘/ %
HARDILT IR —I\R)L:
20 VAN /| |1a70MPak, HRE1.2mm
N AR ILALF— 18RI
590MPa#k. fR[E1.0mm
0 | | ]
0 50 100 150 200 250 300
TR —I\VFARO—4/mm
[Eq4]
BEETILE/
-30 -20 -10 0 10
70
65 —L2 i
: b= e e
o /& 6
i 7 - O 1470MPaf}
g 60— 7 < 1180MPaf}
4 A 980MPai}
1S [@ 780MPa#k
590MPafk
55 ]
HARIAF—1\RIL
#8645 D 5| 5k 54 FE 440MPa
RE1.4mm
50 | 1 | ]

0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
HARINT I3 — IR ILIRIE /mm



4/4

WO 2016/163182 PCT/JP2016/056584
[Eg5]
ESTLE/%
~15 ~10 -5 0 5
65 |
PARU L
7?’;7—/ \RJL
64 |
N
e —1470MPai} .
z i ® };— *EIE1 .Omm
g 63 O i ~780MPa#k.
e *EIL—‘_EF_1 .3mm
'Ei 1
g . FAR AT —\FI BIE D3 RAE
mg X 440MPafR O 440MPafk
® 590MPaik 00 1470MPaik
780MPa#k
61 980MPaik
1180MPaiR
1470MPa#k
60 | { | | | { { | | ]

0.4 0.6 0.8 1.0 12 14 16 1.8
AR IAF—INRILIRE/mm



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2016/056584

A, CLASSIFICATION OF SUBJECT MATTER
B62D25/20(2006.01)1

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

B62D25/20

Minimum documentation searched (classification system followed by classification symbols)

1922-1996
1971-2016

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2016
1994-2016

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

14 February 2008
entire text; all drawings
& US 2006/0202493 Al

entire text; all drawings
& WO 2005/010398 Al
& DE 602004025247 D

(14.02.2008),

& EP 1653114 Al
& CN 1856672 A

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X JP 2015-3552 A (Nippon Steel & Sumitomo Metal 1
Corp.),
08 January 2015 (08.01.2015),
paragraphs [0040] to [0044], [0096]; fig. 1 to
4
(Family: none)

A JP 2008-32227 A (Sumitomo Metal Industries, 1
Ltd.),

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered to
be of particular relevance

“E” earlier application or patent but published on or after the international filing
date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the
priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search
25 April 2016 (25.04.16)

Date of mailing of the international search report
31 May 2016 (31.05.1¢6)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3,Kasumigaseki,Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2016/056584

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

17 January 2013 (17.01.2013),
entire text; all drawings

& JP 5712291 B2
entire text; all drawings
& EP 2733051 Al

Metal Corp.),
03 April 2014 (03.04.2014),
entire text; all drawings

& JP 5614514 B2
entire text; all drawings
& EP 2902128 Al

& CN 104684661 A

A WO 2013/008515 Al (Honda Motor Co.,

& US 2014/0152053 Al

& CN 103687780 A

& US 2015/0273563 Al

& CA 2885406 Al
& KR 10-2015-0058415 A

Ltd.), il

A WO 2014/050973 Al (Nippon Steel & Sumitomo 1

Form PCT/ISA/210 (continuation of second sheet) (January 2015)




ERS A EHEES PCT/ JP2016./056584

A EUORTL5TOSE (HEEFRE (1 PC) )
Int.ClL. B62D25/20(2006. 01) i

B. #H&EZITo7nW

ARE 21T o 7o/ MIRE R (EERRSRT08 (1 PC) )
Int.Cl. B62D25/20

B/NBE R OB B TR To - BFICEENns 60
HAREEAFEAH 1922—19964F
H AREAREAFEAR 1971—201614F
H AR EE A 285N 1996—201614F
HAREBREEAFEAR 1994—201614F

EEFHE CHA LIZET T —F =R (F—F_X—ADO4F, HEICEH L7HE

C. BET L L8050 53Tk

e FIE 5
B — BIASCHG  RO—IBOEFRAMES 5 & X3, ZOMET sEF0FER HREOF B
X JP 2015-3552 A (HrH#{E4rkXS4E) 2015.01. 08, 1

Bevi [0040] - [0044], [0096], 1-4 X (77 I U—72L)

A JP 2008-32227 A (EA 4R T3 t) 2008.02. 14, &3¢, &KX | 1
& US 2006/0202493 Al (&30, =X & WO 2005/010398 Al
& EP 1653114 Al & DE 602004025247 D & CN 1856672 A

W CHOBEIZH BTSN TV B, ™OFT U b7 2 )=l AR A S,
* SIEAXEObT TY— D HOBITAFR S T30k
TA] FRICBIED S BRI <, —BRAOERKEL T~ TT) EEREEEE SUIMEL A ZICAR SN TH- T
Ho HEE & P IET 5 b0 TR BHOFEBOIHH
TE] EBREEHOBBEEIIETTH L, ERRHER OHFEDOI=DIZFI AT HHD
DB ARENTZHO [X ] FHCBED B DTN Th - T, YO A THRE
ML | B TRICRR T 5 S0 i ftho TR O 1T DR SGIESER N EZ SNE D
HEL IO 2B R AT 570128113 TY] FCBEEOH L HETH - T, Bakrmk e fhod 1 2L
HICER FBEEA) o3kl 0, BEEIZL S THETHLHEERIC
O] HEEIC L B8R, R, BRFEICS LT 5308 Lo THEBERNEEZLENL LD
P ERHEEARTC, D OEBEECTRORM L 2 oHE & A—7 0 773 U —3HR
EEEaErs T LzH EpSFRE s %4
25. 04. 2016 _ 31. 05. 2016
ERSTRAS O LR R U T2 BTEEE (EROH5HME) 3D | 4649
HARESRFT (1 SA ] P) JH R
BEZEE100-8915 Al B
HEHATREXENPE=ZTH4% 35 EEEE S 03—-3581—1101 H#HE 3341

BAPCT / I1SA 210 (HE2~—) (2015%#1A8)



[E| B A A EEHERS PCT/JP2016 /7056584

C (Bix) . BEd 5 R0 L5 3k

51 Lk BEd 5
B — BIASCHNG RO O AT 5 & &3, 0T 5 ETOER FREOFE
A WO 2013/008515 Al (CAHEMF L3NS 2013.01. 17, 1

230, 2 & JP 5712291 B2 & US 2014/0152053 Al (43¢, 4[X))
& EP 2733051 Al & CN 103687780 A

A WO 2014/050973 Al Cr H#ESKASH) 2014, 04. 03, &30, 2K | 1
& JP 5614514 B2 & US 2015/0273563 Al (43¢, 4X)
& EP 2902128 Al & CA 2885406 Al & CN 104684661 A
& KR 10-2015-0058415 A

BXPCT / I1SA 210 (2 —T0kx) (201541H)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

