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% B Z & M ° Method for producing an internal combustion engine valve and
valve obtained in this manner

Method for producing a unitary valve for an internal combustion engine, characterised in that:
- a steel 1s produced and cast having a composition, in percentages by weight, of 0.45 % < C
<055%;12%<Cr<18%;1 % <81<2.5% ;tracelevels<Mn<2%;02%<V<0.5
% ; trace levels <Mo < 0.5 % ; 0.05 % <N < 0.15 %, with 0.55 % < C + N < 0.70 % ; trace
levels <Ni <1 % ; trace levels < Cu < 0.25 %, or Cu < 0.5 Ni if Cu > 0.25 % ; trace levels <
Co <1 % ; trace levels < W < 0.2 % ; trace levels < Nb < 0.15% ; trace levels < A1<0.025% ;
trace levels < Ti < 0.010% ; trace levels < S < 0.030% ; trace levels < P < 0.040% ; trace
levels < B <0.0050% ;

the balance being iron and impurities resulting from the production operation,

- it is thermomechanically transformed in the hot state, for example, by means of rolling
and/or forging between 1000 and 1200°C;

- a softening annealing operation is optionally carried out between 650 and 900°C for from 2
to 8 hours followed by cooling in air or in the oven;

- and the final thermal or thermomechanical processing operation(s) is/are carried out which
will confer on the valve the definitive properties and/or shape thereof, involving hot forming
by means of forging or extrusion and ending the production operation with a localised surface
quenching operation, such as an HF quenching operation, plasma quenching or laser shock,
carried out on specific portions of the valve.

Unitary valve for an internal combustion engine, obtained using this method.
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B HRFEERZE MK wHE
MERWH > HFEMBKABEHA (martensitic
stee DR > HEE#EBHESMERSEE -

EFAERBRYT  EFBRSBEOEREK -

BE KHFHHANSWESEEEERRER S500CH
BETIESAHN & KEHEHHANWKEREESEEERE A L
m A F

REXKGTHAWAREXE T EER "B8E&5E , B
LEEIZBELEHNRE BE BRLBERFENESREXE
HEITXER TEBEMS LA HEE

REEEXEENEI>LAERARUEFANE G R FE
WEEREEREEMBESE  FAERFERER A
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SETRERATIERMSHA  KEESTH L
¢ 0.45% < C £ 0.55%
e 12% < Cr < 18%

1% < Si £2.5%

e B < Mn < 2%

0.2% <V <0.5%
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e JEE < Mo <0.5%
e 0.05% < N<0.15% > H 0.55% < C+N < 0.70%
e JHE < Ni<1%

e HE < Cu < 0.25% > 5% Cu > 0.25%M % Cu

IA

0.5Ni
e JHE < Co < 1%
e JHE < W<0.2%
e JHE < Nb<0.15%
e JHE < Al £0.025%
e JHE <Ti<0.010%
e JEE <S <0.030%
e JEE <P <0.040%
e JEE <B <0.0050%
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WIEE 14% < Cr < 16% o
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BMES 1% < Si < 2% -
WERS 0.05% < N <0.12% -
HIEBHEE < Mn<1%-
B E S Si%/Mn% > 1 -
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C: 0.45F 0.55%

Cr: 12 % 18%  ®ES 14 F 16%

Si: 1 E 2.5% &ES 1E 2%

Mn: REXES 2% REBEEINELZ 1% BES
Si%/Mn% > 1

V:02%ZFE 0.5%

Mo: REZELZ 05% EBS 0.2%FE 0.5%

N: 0.05%%F 0.15% * H C+N /" 2 0.55%&2 0.70% 2 i3

Ni: REFEL 1% BEEBSEEZE 0.5%

Cu: HEEESL 025% > HE Cu > 0.25%H F Cu <
0.5Ni

Co: HEIHEZ 1%

W: REFHEZ% 0.2%
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Fe;CH M BIFFAXRIAANMBER AT O BEBEHBET S
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MRHNESEEARMOME LEBEKXKBRINEGETY
LEEsBHEE - .. % -
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B ITEATRKE  HRAWESEGRIEBRASEMEERMEE®
B_THHEH - HMHO FTETES C=0.55%; Mn=0.5% ;

Cr=15.5% : Mo=0.3% ; V=0.3% ; N=0.1% - [t x= B #FEH

i
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*1
TE | Cc|si|[Mn|{NiJCr Mo V| N[ W | Nb | Cu Co Al Ti S | P
(EE%)
A 055(0.4310.45/0.09]15.5( 0.3 [0.31[0.12{<0.02 | <0.01 | 0.022 | 0.018 | <0.025 | <0.010 |0.00160.0079
(BEY)
B 055[1.45[0.52{0.09]/15.7] 0.3 ]0.39]0.12 <0.02 | <0.01 | 0.022 | 0.018 | < 0.025 | < 0.010 {0.0018 [0.0082
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BEesERK SREUEUNREFFEE#OEESH - £ %5 &
27 SALEEEHBEESLCHBEEAYW)=0.5 38
LEEaRLs  FMEEN "HERY, HESELEEMH
T ARAZFHBNBETEH 0F 0.2%H 8 -

S E R M BHNEEEETHNER D - UBEWHERFH
N HEEREN BN N ERERAEEEESLEE - K
CHERE > SHRAFHENEANUEENEFRALIES Y
BE - -ARAZHNHACHEHREALETESINGBTERE R
E L 1% & -

EMETREXR MNRIABFENEGTE BENBRLYDER
kY HEEHR > EHEP - REH EKXFEHK LR B K
REYBRERN AT EBRELANER - SR K THEKX B F A
RAZHOME PEFHBERTHOANAE - RTT - £ % H
RRREMBEBEACRBAEARER I E S EB LD A
KW UEE  FERERELHEH ARAZTHEHNBA RS ZF

I

R 0.15% -
BB A MMBETITE - KT RWRE TR - 78S
BT BNERNESERRN EFNWMESEN - HiB
FEAZFHOBERSPIPLEEN  HEELANNEEH
0.0050% 2 f] » BIERHEEH 0.0020% 2 4 -
BHMUKBERRETRR B8 > BAWE LY HE R K
TEHNEEMERZR -
mE e EWLAS 0.025% BES< 0015% - $k19 3 &
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ARG ARALEAHANEEALFES 0.030% - K
m - BTHEEELESFLETEFEN &N EB LR B
WHERAKEERKESRS 0.003% -

FHBE RHFESL 0040% E£ZEHE YD - {8 HEF
A EBREREKXKEEBRES 0.010% -

FHA AZHALEREFEWER - BRIEFEH BT
WEEHHE BTAHWEZEH -KRIEBSBRETEIRE
FHME TEFN AN EENEBELEERKAERELENE 2 B
AT c BEAES 0050%EMMWESEHEHE KRB L1
HFLEWN HEEABVUNBRFIFEFEEEEFETSEA
WHEBRETEES N EEKBEALESHE -

AR AZHMNBURBEARERM BN F 5 - £ &
EHBENOHEEMHEE FEHHEFITHEELZTRUERS BB
LAETRERBVE M -

R AIEAEM - - AOD RERRXRTAEMEANS
FAEANMREZTFR  AEFEAEHEFTHR R EY
SRERE -  EREHENEEMHEENG > LB BB
BORE  NABEEEBESBEDET -

EHEEERERBEERET BN EE -

AREACEEBN S BN B RBERMET > L EWE
£ 1150 B2 1225C C I B E T & 17 -

EERMFZIBEZEEZFBESLE 1000 8 1200C 2 I @ &
WEEFPFRABNARBETERREBEENS B > B4 %8
BER/KEL EHERTEEZEWNRE OB EFHEE
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BN THRFE MAHEZIAEBRLEEARE - 0@
FREERBEIARAERABRAKERNE  -ESWKLATEHE
650 B 900C CRIMWBEETZE B WK ILEKERERER

BRE2Z8HBEINE  BEEERITRUEFHS
Mo Al e

EEETREZERNAEBRRNEEREREIBE R B &

SR B N T B MF -

@
(ﬁ‘uu

HERMNBABERBREFENKRLEKXKBEMRS I W

PHRBYTERKONEB NABEHBET - BB/ EEZE
=W (1150 F 1200C » #BHKR)THEXRFHULKBE -

BEE AWl EFTRHBWOREERE - E
BERBEMNMTZAMBZEER AKX EAXBRBEZ RN ES

£ 5 &

WH > ERERFHERL  ELEEEFEEENE R
EBHMRXRENMER/KBELRE BT RMEEE

MR B KRR 0 HF Wb R E M H 412 4 E

® 5=

R ARV HEZ TR T -

EEM T REEE T MARK CHH

- C=0.510%

- Mn = 0.462%

- S1 =1.43%

-Cr =15.77%

-V =0.370%

- Mo = 0.305%
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N =0.129%

-8 =0.0019%

-P =0.0094%

-Ni =0.075%

- W <0.020%

- Nb <0.010%

-Cu =0.02%

0.017%

0
©
[

- Al £ 0.025%

-T1i £ 0.010%

- Fe = H & & &

CHNBEER 064%  HEEAFHGEW PR -

BEEZREMPEABRLEMBE 1180°C Z 1% # B 8 4
B K 85 2K B -

RBRIE BBOCTHREBEETSHREKEE 8 N
REEEPHAE S550C  BTFEHETBLEBENBEELAE
2R T Al -

RERLILBELBRFIRANBTFEEERE LERERN B
T 235 HBE, 22 HRC (Z HRCH EHXA KL EEE FXrABH AE A
AKAWEERERE) RELAPTHAABRMEMES > BLEARE
REER 40 EXHE K -

BEZ BHREIAESHEFHB ETANRERE®
BHRBEF AEHEHBRERNFLEETFTIYT RN & ME RN
TEeBIMRAMERRBTER  LENGE  ZEEBZHE
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ERRERNF HECHOEEEERKZEFHNEKR -
wit AR > BHIKR - F 1050C THERBEE 30 &
HIEARWAZR  HMEER 17T EXWEREZTRTH
Rwdl > ZB2YB/MERBEEOYEES 58.5 HRC -
HLEEATEZEZFERAEDSREBXEEREREZE L #
HE - K 2HTEKBEENG FREMRETFTEES GG
T % 28 HRC BE & -

® B kR E/H R/ al HRC # &
500°C /2 /NBE /72 & 57.1
525°C /2 /NBE /22 & 54 .4
550 C /2 /NBF /122 & 47 . 4
575°C /2 /NBE /122 &R 44.0
600C /2 /NBF /122 & 41.1
625C /12 /NBE /122 & 39.5
650°C /2 /NBF /172 &R, 37.5
700C /2 /NEF /B R 33.1
750°C /12 /NBE /122 &R, 29.4

’ 800°C /2 /NBF /22 R 24.6

K2 MKEWEKBEHENHMH CAHHESHW HRC F E -

R REBAZHE ZHRHMBEERE R/ XBEEZB
mET HF B LK E®#HE 55 F 60 HRC W E -

RMEBEAZBHYS —EH FIRHTRX:

{E B A THMEsk DHH

-C=10.470%

- Mn = 0.585%

-Si=1.36%
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- Cr = 15.40%
-V =0.36%

- Mo =0.31%
-N=10.100%
-S =0.0021%
-P =0.0068%
- Ni = 0.08%
- W <0.02%

- Nb < 0.01%
- Cu =0.02%
- Co =0.017%
- A1 £0.025%
-Ti £0.010%
- Fe = H gk & 7

C+N # BB 0.57% WHEMR AR H MG R GE D
T
% I

CHREXREBESF

1120C THE/k 8 /B - REBEAHEMLAE 1180

KBBEBOH P E EE - &L HERE

—

17 %

LB CBREDBELRSBEEAXRXRKLES BOE T & F
RHETHAGGICHEFS  BRK2/IBEHEH -
ELL R > R 85 BEX/MBBEERR 1000 @

1230C MM BETH "HhE, E5 8B KA x4 B LR

REERABRBEBVEAERENY N - Z2BYMFEEM S
BENRBRSYKEE  LRER - B H B R R E(A
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A FE 1 % & (Rm Mpa)% i ;& -
X2 P RAKBEEERTEL S BN B Liiie : BA
MR DMHMESR 1100 8 1230C 2B E K@ » 2B &
B AR Z(%)H & KAHE -
£ B 1100C » M B E (Rm)WHFHBMEBE R E LS B
By A OHE M
® AR EMAK D RE C+N S EHNERB A 0 0@
WTIRMS  MERBEREL B 1050CHW K& E S L
BEHBKEIAANEXE TETRES IR 2 288 - &
ERRENHBEEABER 60 EXEEGETELF & b
BERABDLANCAANEEMERE TURE -
BE > B I0S0CHEREDANREZ BT KM E
i EH 57.7 HRC W & E -
BE ESEARRMBG®RE -
® BRAKESRBEEY B KB EFEAAHEK D MKED
HEFEBETHEE > W FRXE 3T AR
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Bl K BR B % {F HRC & &
500C /2 /NBEF /22 R 56.6
525°C /2 /NBE /72 & 52.3
550C /12 /NBF /122 R 46.9
575C /12 /NBE /172 & 43.8
600C /2 /NIF/Z2 R 41.2
625°C /2 /NBE /122 & 39.6
650C /2 /NFF /2= & 38.2
700°C /2 /MR /22 & 32.2
750C /2 /NBF /122 R 27.6

® 800°C /2 /NBF /78 &, 24.5

R3:KREIKERMHE S DFESBA HRC B & -
mtE O RBEARYH  EZHERABR/ AEBHEEED

B EE T HF B % -
MBEBNANX B 3EFIR UE 2ENWHEEF R
T KB EEFRABTHEARZHE E NBEEZA% Z%K

Rm & & &
®
-C =0.837%
- Si =0.758%

Mn = 1.22%

S <0.0001%

-P =0.016%

- Ni =0.252%

-Cr =17.35%

- Mo = 2.29%

-V =0.478%
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-Cu =0.088%
- N =0.290%
-B =0.0017%
EHBEHMorR@aRrRESR -
Witths ERS LA EF S S EH, - X85CrMoV 18-2 A
W/ HMEBBEBTITHEN ZLBEENIEXEEZER
1.5 SR - WEWMAE 1170C THEL > K& HE kEES
® IMEE R O ZERMHEBER - BE > FHE 830C FTERE
BEXREBAAZARBETF  DUEEH BN E 26 &L -
WM B B R BEAEMRE 1120 8 1200C 2 M B R &
BHHEERAME KRB AXRTE - LA AL FEEEDH
(Ll D IAREADEBEBRAENEL - BHE  LEBHWAR
 HYOMEEH LIEH#E D WIMED HEAMEA%E Z%{H
(b DB /MNEES - LA RTEEBEREAELE
MBAEREN MR EAZH - B2 E6H EmRTES L
o EE A B O SR OB R T 51 RE B9 R AT R B

[ & = & %3R8 ]
HTXHEEHBTIHEAREAZTEHEIEIFN T ®

£ 1 E®E Si WBEHKBLEEEFTHRA DY
SRR N

$LEEKBTARASHO T RMO T 00 8 & E T
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B OIOBEEKBRELAFHFS B2 EHE F098E & BH
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P HEAHER

lL—EBERAREEAMRAAREN E X B (unitary valve)y
FENLSEERBETIHEHAWHE  (KEEFH L

0.45% < C £ 0.55%

12% < Cr £ 18%

1% < S1 £ 2.5%

JEE < Mn < 2%

0.2% <V < 0.5%

EE < Mo<0.5%

0.05% < N <0.15% > H 0.55% < C+N < 0.70%

e HE < Ni<1%

e HE < Cu < 0.25% > 8% Cu > 0.25% R EF Cu <

0.5Ni1
e HE < Co < 1%
. e EHE < W<0.2%
e JHE < Nb<0.15%
e JHE < Al <0.025%
e JHE <Ti<0.010%
e HE <S<0.030%

e JHE <P <0.040%
e JHE < B <0.0050%
EHHBENIFREBERBHZIEAEREIENET

- EHAERRKRETHABERBE > £ % ¥ B £

g{llﬁ
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1000 88 1200C Z M &L K /=K & &

T EHAE 650 B 900C X ETHALE KBE 2
E8IE > BEEFEFRPFREHMBE S S A
RETERNBRRBABHRMTBRE ZBREFHRT
FEREMNBEER/REANAE B REHSERS W

MBRY AEZMOBERS LETE B EE &S 8 F
Bl HF BB B -  ER RS REH TR > MLz 4
BB ‘

B FHAMBESE | HZ A H 14% < Cr <
16% -

A FHEFBEE 1R 2BHZHE o L 1% < Si <
2% -

AMEFHEAGEES | 2 EBZ HE > b 0.05% <
N <0.12% -

SHHFHEMBEEE 1| X 2 HxHegE > EhESRE <
Mn < 1% -

CHNEFH A MESE | ® 2H2 Hik > £d Si%/Mn%
> 1o

TR EEAEESE | R 2 B2 A% HHF 0.2% <
Mo £ 0.5% -

SAHFHMBEESE 1| X 2 Hxh EPHEE <
Ni £0.5% -

SMBE FHEAMBESE | X 2 B bt HEPEE <
Al £ 0.015% -
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