WO 2009/ 127348 Al - 1 COUTLET VALVE ON A RECI PROCATI NG ENG NE The
invention relates to an outlet valve on a reciprocating engine, with
a novabl g v rising a val ve shaft and a valve plate

whi ch ha?cé%¥¥ﬁgﬁs gﬁggggéat regi on ngde of afirst alloy which is
different froma second alloy formng at |east the base body of the
valve plate in the OUOLAToVARVAI OKekh- RASEHRATADING TERGINN ent i on
further relates to a nethod for producing a novable valve body for
an outlet valve on a diesel engine. Such valve bodies, also known as
val ve spilhd dsivenbignyaeledmss tard HughiaE Vedded cdompdseiPsacating
di esel engifies, iWrchal thewhidlc | 3598 dhesgl ceNPLNESnEN SRR var ishaS
power statjons, energency power generators or the like. As a result
of the hitg fechaitablarmd Yherhal'@st FeddBE ~SPRREAsE5R CakGIGoraE@de
faces of cguch ¥akge conesy awRiexpaseddifderdmighfwear d oadsonfutalleby

val ves are subject, t articul arl high corrosiaqon Joads.in th

regi on off‘?‘jtrﬁ[bl 15 g?%?é 35&%333%30 }f%gyc8nbl}§[ei ovnalgvaese%%a%%e(l:lgalthe
val ve st delra dver rtieheef-dreesdoben ldevel oped in the present field of
use. In the field of highly | oaded surfaces of the valve plate,
special alloys, preferably based on nickel, are increasingly being
used. | nTaskngvifeoutdet SvaFberoffcdRéceype et o APTt RECSHUEARY CEP
0 521 82hRlgoiid ves v ®dded rorart il erdiase hody diksdie dnerimed
froma heat-resistant nickel -based alloy such as N MBOA or N MB1 and
for a nickel -based alloy known as IN625 or IN671 to be used in the
seat regisuici ovahes easeitBe wdaro keswst anceradne copims$len or valve

reSIStan%%neéﬁKEFQOM@gghgox%a%%% components in diesel engines, in

particular large diesel engines 1in ship drives, power
stations, emergency pcwer generators or the like. As a
result of the high mechanical and thermal stresses, the
seat and guide faces of such valve cones are expecsed 'to
high wear loads. Outlet valves are subject to particularly
high corrosion loads in the region of the valve plate owing
to the combustion gases. Special valve steels have
therefore been developed in the present field of use. In
the field of highly loaded surfaces of the wvalve plate,
special alloys, preferably based on nickel, are

increasingly being used.

In a known outlet valve of the type mentiocned at the start
(EP 0 521 821 B1l) it is provided for the valve base body to
be formed from a heat-resistant nickel-based alloy such as
NIM8B8CA or NIM81 and for a nickel-based alloy known as IN625
or IN671 tc be used in the seat region to increase the wear
resistance and corrosion resistance. (The known alloys are
the brands Nimonic and Inconel manufactured by Inco Alloys
International, Inc.) The seat region is produced by plasma
spraying, deposition welding or also powder metallurgy
methods with subsequent hot deformation in a rolling

process or by cold deformation.



the brands N nonic and I nconel manufactured by Inco Alloys
International, Inc.) The seat region is produced by plasma spraying,
deposi tion wel ding or also powder netallurgy nmethods with subsequent
hot deformation in a rolling process or by cold deformation. 2 1In
the region of the valve shaft, it is known (DE 10 2005 013 088 Al)
to use alioys«onsysbih ngr ot hbeatlnvesissiaait, ist eed skaowty bBBalie 2605

t he bendi Ss ocurrlngl ther t l.ve i.de,
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X45Cr Si 9-s3.edlts cand al dechesex pedi ghe’ ﬂO@W&MerﬁtH%SWfQ@@uéilPﬁe in
valve shaft %gglém Qv 4 svgwgl aglereowﬁtdhesf@a/l@ﬁ@sgareﬁgt;ﬁl dinag
or plasma car rtri |ng i na IS provided in a known outl et

val ve (ERQ@0ESS565 B affortma\ﬂalka?assé:e@édﬁ(@glﬁé %iovi ded in
the region of the valve plate, which consists of austenitic val ve

steel, for exanple AL SI316, with a Iat| i keI daI

of high rldsiAmmded PR Tor r Cpqqh%ﬂ?esr dﬁc &bta VAR
base. Vardmus: ni gkel - bagedveal liays %m@rmospdopertihe séat rlfé@am
of the valve uch as 1 Ne25,

6.7 IN718 and the like. After
deposi ti rfblttﬁrfe RIS ?a&f r{'1 JJmuficér%ase inits hardness or
yield st rengt h is proposed by neans of a thernonechanical formng

met hod. th& hi ghpauahiden mrpkaelkmdo@u@ysva&eg i(ppt e 901
known out ves it is to be found a aln and_again in ractlﬁg
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over heat egh g Ldacks Qﬁﬁyrvbﬂﬁaﬁﬁﬁéié r@gieR consists of austenitic
valve steel, for example AISI316, with a plating of a
nickel-based alloy of high resistance to hot gas corrosion
in the region of the valve Dbase. Various nickel-based
alloys are proposecd for the seat region of the valve, such
as IN625, INGT1, INE9O, IN718 and the 1like. After
depcsiting the seat alloy, a further increase in 1its
hardness or vyield strength is proposed by means of a

thermomechanical forming methed.

Despite the high-gquality nickel-based alloys used in the
known outlet valves, it is to be found again and again in
practice that in engines which run under high load oxr are
also briefly overheated, cracks occur in the seat region
and in the region of the rounded portion ({fillet) of the
valve plate which continue into the base material. If such
damage is not discovered in good time, consequent damage
such that valves tear off or parts of valve plates become
detached and lead to destruction to pistons, connection
rods and even downstream turbochargers are a highly

undesirable result.

In contrast to this, the present invention is based on the
object of as far as possible preventing such crack

formation as a consequence of high temperature changes in



and in the region of the rounded portion (fillet) of the valve plate
whi ch continue into the base material. If such damage is not

di scovered in good tine, consequent damage such that valves tear off
or parts of valve plates beconme detached and lead to destruction to

pi stons, connection rods and even downstream turbochargers are a
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Furthernore, a production nmethod is to be indicated, by neans of

whi ch the properties of the alloys used can be inproved further so
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the valve plate which fornms the plate base is forned by a third

al | oy and‘ﬁﬁkhdjacent circunferential region is formed by a fourth
all oy, which consist in each

This object is achieved according to the invention in an
cutlet valve of the type mentioned at the start in that the
first alloy consists of a nickel- or cobalt-based alloy
with higher wear resistance than the second alloy, that a
region of the valve plate which forms the plate base is
fermed by a third alloy and an adjacent circumferential
region is formed by a fourth alloy, which consist in each
case of a nickel-based alloy with high resistance to hot
gas corrosion, and that an edge region of the valve plate,
which 1is adjacent to the circumferential region and
consists of a fifth, likewise nickel-based alloy with high
corrosion resistance, extends beneath the seat region,

completely lining the latter.

The cracks caused from the start by very different thermal
expansions do not occur due to the fact that only nickel-
or cobalt-based alloys are used in the region of the valve
plate in the outlet valve according to the invention. Added
t£o this is the feature according to the invention of lining
the seat region with the fifth alloy which forms the edge
region of the valve plate and in an advantageous embodiment
can have essentially the same composition as the third and
fourth alloy.



case of a nickel-based alloy with high resistance to hot gas
corrosion, and that an edge region of the valve plate, which is

adj acent to the circunferential region and consists of a fifth,

| i kewi se nickel -based alloy with high corrosion resistance, extends
beneath the seat region, conpletely lining the latter. The cracks
caused fropwdwea stact dynvery i f tempheteber nelliedxpansi onst dereaiks

occur due to the fact that_only nickel- al t I e
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t he edge regl on 0 ve plate and i n an advant ageous enbodi nent
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alloy. 4 Howeme{in ith<annot: hesopnpl etely ruled out that cracks
occur during operation, in particular under overheating conditions

w th subsequent cooling, but thanks to the configuration of a

cohesi ve ™hied | elf@dy-tconsistiieng r@finpﬂoatced base,thdtr cihkerehétal hraegi,on

and edge relo thee rack u t.he .she b f.ect
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alloy.

It could be demonstrated by the results of field
experiments that crack formation begins in the region of
the plate base in the region of the outer diameter, to
continue slowly in the circumferential region and then into
the edge region and that the seat region remains
essentially crack-free. Extremely good emergency operation
properties are produced in this manner in the sense that
the valve still remains usable thanks to the largely intact
seat region even in the event of severe crack formation
until the damage becomes detectable by a clear increase in
the exhaust gas temperature and can be rectified in good

time.

The field experiments also showed that the cracks do not
propagate into the base body of the valve plate, even if
the base body is also forged from a nickel-based alloy, for
example NIMBOA. As both the base body as a forged part and
the seat region consist of harder allcoys than the shell
body, the latter is provided as a suitable place for crack
propagation, that is, the base body and the seat region
remain essentially undamaged. In the worst case of a

greatly enlarged crack, combustion gases can blow through



experinments that crack formation begins in the region of the plate
base in the region of the outer dianeter, to continue slowy in the
circunferential region and then into {he edge region and that the
seat region renmains essentially crack-free. Extrenely good energency
operation properties are produced in this manner in the sense that
the val veursidd | thensieas usaplen t hanks tundehd d=arigelyahméact thaeatis,

regi on evencl ther evleonr;t off Severe .cr ackcg‘c])or At |don unti|l the damage
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With regard to suitable materials for the different regions
of the valve plate, reference is made to Patent Claims 10
to 17. The full compcsiticn of the preferred alloys are
defined there, without it being an exhaustive list. It can
be left up to the person skilled in the art to select
suitable alternative allecys whose chemical and physical
properties meet the respective requirements. It should be
noted that within the scope of the invention, the selected
alloys should as far as possible not have a thermal
expansion of mcre than Aor=2 Im/m°K] - 10°% difference and
that the alloys forming the shell body should have a
hardness below the values of the base body and the seat
region. In a concrete example, a harness value of 200 to
350 HV is sufficient for a shell body consisting of IN625
if the base body is forged from NIM8B8CA which has a hardness
of more than 400 HV and wherein Stellite 6 with a hardness
of 400 to 500 HV is used as the seat region alloy.

In a method according to the invention for producing valve
bodies of the present type it is provided for a cohesive
shell body to be created by deposition welding on the base
body of the valve plate in the region of the plate base and



is possible to keep the remai ning circunference of the valve plate
| argely free of cracks. Wth cracks within the reinforced
circunferential region, their propagation can be controlled in such
a manner that it is possible to detect themearly while avoiding
serious damage. Wth regard to suitable materials for the different
regi ons ief ittie odatoienfdedetidef es@nee &sdmadeatioaPahentdGhaireyida.
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met hod acgqrding, tadfhie iwventionafes: pf odycing sf@gyen Bedies fi atthe
present type it is provided for_a cohesive shell body to be created
by deposi®ssn Wel §'Ry off iHehasdtehody® of % h&vVeRItveP I arehi Fengd e
regi on ofstelsate base and 6 in its circunferential region and an
adj acent edge region. A residual conpressive stress is
advant ageously built up in

An exemplary embodiment of the invention is described below

using the drawing. In the figures,
Fig. 1 shows a view of the valve plate

Fig. 2 shows a cross section through the valve base

according to II-II of Figure 1

Fig. 3 shows a longitudinal section in the circumferential
region of the valve plate according to III-III of Figure 2,

and

Fig. 4 shows a longitudinal section in the circumferential

region of the valve plate according to IV-IV of Figure 2.

Figure 1 shows a movable valve body 1 with a valve shaft 2
which is shown in a shortened form and a valve plate 3
which has &a ring-shaped seat region 4 cecnsisting Zfor
example of the cobalt-based alloy Stellite 6. The wvalve
plate has on its underside a plate base 5 which consists
for example of the nickel-based alloy IN&25. Adjacent to
the plate base 5 is a circumferential region 6 likewise

consisting of IN625 and to this an edge region 7 likewise



the seat region by subsequent cold form ng. Such residual conpressive
stress is particularly advantageous because this to a certain extent
fornms a reserve in the event of ove_rﬁeqti ng of the engine with
subsequent cooling. The associated tensile stresses effect a
reduction in the conpressive stress present before the feared crack

fornms. Agpcadiesully off ties sesizdurls C QFRRESSke chStfbens phesentertbe

yield point in the region of the pl.at ba is aonly reache at in
the eventloftEuchteh i YelVet ?%gggg.s %ﬁ‘)@x% avrilolve%tﬁ)]g‘?a‘ﬁ%n? E? 'Ee“hg
i nvent i orshisStdescrinhedr behowatusiagst he tdr alwwgr parthedépguiizsy Bihg.
1 shows a_ view of..the val plate, Fi 2 - I.gs ti:an, 4. s
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plate acoqrdifig 2o dd el bhef 15584 &bt 3{.:@1:5 By 4r$heWsnawelding.

| ongi tudi nal section in the circunferentia region of the valve
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val ve plate 3 i C as a. rjng-shaped seat region 4_consisting for
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ci rcunf e?l‘endelrgl dr%é&sé%%g% ﬁgg\% s%ﬂe%%nsk%%?i'ng%% I N %% aén%l_‘?% twﬁlils(_:han
edge regi@nsﬁs’q*ewifse%tejylite 6 and forms the seat. region 4 is

likewise formed by deposition in a circumferential groove 9
of the shell body.

The diagram according to Fig. 4 differs from that according
to Fig. 3 in that in Figure 4 the circumferential region ©
has a thickened configuration as can be seen in the
sectional diagram according to Figure 3. In the region of
the thickened portion, the inner side 10 thereof in the
sectional diagram according to Figure 2 looks like a chord

which extends within an arc b of approximately 30 degrees.

After the deposition, the outer face of the valve plate is
deformed by cold forming, for example by rolling or cold
pressing. The shell body is in the process deformed, in
particular in the circumferential region 6, in such a
manner that a residual compressive stress is produced in
the region of the plate base 5 from the residual tensile

stress present after the deposition.



consi sting of 1 N625. A base body 8 which forns the interior of the
outl et valve extends fromthe valve plate 3 to the shaft 2 and forns

at least it r ependi ng on_ ether it is a full body val ve
LRI 5

or a bi ch an upper shaft part usually consists of
a valve steel which is connected to the |ower shaft part by friction
wel ding. The base body 8 accordi ngctaribe present exanpl e consists
of Ninonic 80A and is produced by forging. A shell body consisting
of a plate base 5, circunferential region 6 and edge region 7 is
produced lon t M thase veddye Srbya depoigitdart. i ngAfareri rdepositti g mdvable
shel | body, t t o) Lch.  consj o] | Litse -6

the seat. reg?%#%?ﬂgﬁﬂii%%ﬁ?%gg %?ngdb%%§%e%8§%?i%hbiﬁ'aéﬂqéwﬁygie
ci rcunf erent i athigitoobv@s 9a ofindrestwirdd Hody. reRéosi apcm akcor &gt o
Fig. 4 differsfromghatnageordimierdn® Fihm 3ai Bebball ian 16ygWek rche
circunferential region 6 has a thickened configura i%n as grn b
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of the thickened pordli€nkbddwel iainery,side 10 thereof in the

sectional diagramaccording to Figure 2 | ooks |like a chord which
extends within an arc b of approximately 30 degrees. After the
deposi tion, thehaaare fiagoel ofn ttheatval ve plate is deforned by cold
form ng, for exanple by rolling or cold pressing. The shell body is
in the process defornmed, in particular in the circunferential region
6, in such a WihnEkrshatlacyesPRgaPtEORSr sdinfeedtT €85 FP Pt ot

in the regi on0fo¢ heiRlat aigase Swéapmide Jesicliakhbensthe sdéd@sd
present after gffgfeposition. WO 2009/ 127348 Al - 8 -

a region of the valve plate (3) which forms the plate
base (5) is formed by a third alloy and an adjacent
circumferential region (6) is formed by a fourth alloy,
which consist in each case of a nickel-based alloy

with high resistance to hot gas corrosion, and
an edge region (7) of the valve plate (3}, which is
adjacent to the circumferential region {6) and
consists of a fifth, likewise nickel-based alloy with
high corrosion resistance, extends beneath the seat
region (4), completely lining the latter.

2. Qutlet valve according to Claim 1,

characterised in that

the third, fourth and fifth alloys have essentially

the same composition.
3. Outlet valve according to Claim 2,

characterised in that



CLAIMS 1. Qutlet valve on a reciprocating engine, with a novable

val ve body conprising a valve shaft and a valve plate which has a

ri ng- shaped seat region nade of a firs alloy which is different
froma second alloy forming at |east the base body of the valve
plate in the form of a nickel-based alloy, characterised in that the

first alloy cangd spsa0t adiekels Orcﬂ@@@hfeb@ﬁf@ﬂal aldeay ow t h6hi Giney
wear resistance than the second

IIo |on the va | ve
(3) which forr?éjQ%erﬁﬂJaqpe ase (8¢ ‘>ng1‘ thrﬁﬁed alt oydoaf% "
adj acent ci r cand erzerd izl 1 e g ordgwe)s ditsl drorangab tt;heah‘a@wrtldwdail By ,-
whi ch consist in each case of a nickel-based alloy wth high
resistance to hot gas corrosion, and an edge region (7) of the valve
plate (3)4- whi®itlat Vﬁﬂ?ﬁxﬂﬂCQKﬁxﬂﬁaﬁﬁ eiiferlenti al region (6) and
consists of a fifth, |ikew se nickel-based alloy with high corrosion
resi stance, extends beneath the seat region (4), conpletely Iining
the latter. 2.clanadiesaise Hecddiding to daim1, characterised in
that the third, fourth and fifth alloys have essentially the sane

oy e o B LS P e Lo ST e
edge region of the valve plate (3) form a cohesive
shell body, within the edge region (7) of which a
circumferential groove (9) for receiving the first
alloy which forms the seat region (4) is provided.
5. Outlet valve according to Claim 4,

characterised in that

the hardness of the alloy forming the shell bedy 1is
less than that of the first or second alloy.

6. Outlet valve according to Claim 4,
characterised in that
the +thermal expansion of the second alloy 1s
approximately equal to that of the alloys forming the
shell body.

7. Outlet valve according to Claim 1,
characterised in that
the thickness measured in the radial direction of the

circumferential region (7) is increased within a

limited circumferential section.



edge region (7) of the valve plate (3) are fornmed from the sane

al l oy by deposition onto the base body (8). 4. Qutlet valve according
to daim3, characterised in that thﬁ pl ate base (5),

circunferential region (6) and edge gglon (7) of the valve plate
(3) forma cohesive shell body, within the edge region (7) of which

a circugferepticabtgraove G9-chkanngeecei eingmthe first alloy which
forms the seat region (4) is provided. 5. Qutlet valve according to

Claim4, characterised in that the hardness of the alloy form ng the
shel | body ischkesstilasetihan ahatthe first or second alloy. 6. Qutlet
val ve according to Claim4, characterised in that the thermal
expansi on of the second alloy is approximtely equal to that of the
al | oys fornlnghBhencgﬁébbdb@dycumfe@@PﬁéﬁlvéﬁﬁéO@c@@#@ﬁﬁﬁoﬂéscFalﬁPl

characterised,in tﬂ%%tgthh%ettwe%n%%s aheager edqirBethe radial direction
of the circunferenti;al region (7) is |ncreased withina limted

circunferential section. - 10 8. Qutlet valve according to Caim?7,
char act erg sed ot 1hatyatiRe iarGeased cior casfier éntial regi on
corresponds to an arc |length between 20 and 40 degrees. 9. Qutl et
val ve according to Claimb5,

characterised in that

the hardness of the alloys forming the shell body is
200 to 350 HV.

10. Outlet valve according to Claim 1,
characterised in that
the first alloy (L1) forming the seat region (4)
corresponds to the composition known under the name
Stellite 6 with the main components 27% Cr, 5% W, 2.5%
Fe, 2.5% Ni, 1% Si, 1% C, remainder Cc, in per cent by
weight.

11. Outlet valve according to Claim 1,
characterised in that
the first alloy ({(Ll1) forming the seat region (4)
corresponds to the composition known under the name
Stellite 12 with the main compcnenis 30% Cr, 9% W,
2.5% Fe, 2.5% Ni, 1% Si, 1.8% C, remainder Co, in per
cent by weight.

12. OQutlet valve according to Claim 1,

characterised in that



characterised in that the hardness of the alloys form ng the shell
body is 200 to 350 HV. 10. Qutlet valve according to Caima1l,
characterised in that the first allqyl(lLl_) formng the seat region
(4) corresponds to the conposition known under the name Stellite 6
with the main components 27% Cr, 5% W 2.5% Fe, 2.5% N, 1%Si, 1%

C, rCIemal nder € i Ajipet C@mopy (VeI giormihg Ouhketsyat ve:eapmr di(Agy
to aiml, characterised in hat the first a (L1 or g
seat region ( EPTTESPCESSonS F&i‘ St P Hosi 1 ol( %%Wﬁl ﬁin {%‘%en%g%e

Stellite 12 V\IITﬁ:hbTall&ol’j‘JalrIW Ogonpanerfs SEMCCONGHNAht s2 38% PI@, 2 559K,
1% Si, 1.8%C & em%'fnd%r 1P RN nd%%leby 1‘?@?@@ cehg: puLkeGnyal ve

according to char act eri sed in the first all oy
(L1) form ng the seat region (4) corresponds to the conposition

known unqL? I@%ltrl%'{e vaﬁrﬂebaééc%&d-ﬂgo £ tch atihe 1ai n conponents 32% M,
15% Cr 3% 0.1% C, remainder Ni, in per cent by weight. 13.

Qutl et valve according to aim1l, characterised in that the first

alloy (L1) forgiargdihe iseat iregiteit (4) corresponds to the

conposi tion known under the name Triballoy T800 with the main

conponents 28% My, 17% Cr, .
the first alloy (L1l) forming the seat region (4)

corresponds to the composition known under the name
Triballoy T800 with the main components 28% Mo, 17% Cr,

3.4% 8i, 0.8% ¢, remainder Co, in per cent by weight.
14. Outlet valve according to Claim 1,
characterised in that
the first alloy (L1) forming the secat region (4)
corresponds to the composition known under the name
IN718 with the main components 19% Cr, 18% Fe, 5.2% Nb,
3% Mo, 1% Ti, 0.55% Al, 0.04% C, remainder Ni, in per
cent by weight.
15. Outlet valve according to Claim 1,
characterised in that
the second alloy (L2) forming the base body (8)
corresponds to the composition known under the name
NIM8OA with the main components 19.5% Cr, 2.35% Ti,
1.4% Al, 0.06% C, remainder Ni, in per cent by weight.

16. Cutlet valve according to Claim 1,

characterised in that



3.4% Si, 0.8%C, remainder Co, in per cent by weight. 14. CQutlet

val ve according to Claim 1, characterised in that the first alloy
(LI') formng the seat region (4) corrgsponds to the conposition
known under the nane [IN- 718 with the main conmponents 19% Cr, 18% Fe,
5.2% Nb, 3% M, 1% Ti, 0.55% A, 0.04% C, renmainder Ni, in per cent
by weight. 15th@ut ketioyal veragecondi,ngitso Cfarmihg cher ashedilsedodn
that the second alloy (L2) faorm ng the base bqd 8) r n o]
t he conpositi &FTRFSHT d%)? 1?%ee n ﬁ%poﬁlfﬁﬁ(@%\ \?\ﬁr%/%‘"ﬁnt hlemﬁglgne%geﬁpg%g%ts
19.5% Cr, 2.383%6D5, withdehal maln0e¥n@oneetnsi RA&r CNi,, %i%nMoer 3cé&nt Nby
wei ght. 16. Qutlet ordi ng .t L.m-1:...char erised in that
- 12 the all (%/‘I’ E%L3\£%h§%rﬁq_%)% @gr'mgﬁggfgeélgﬁl Fybgggaﬁtgdrrespond to
t he conposition known under the nane |1N625 with the main conponents
22% Cr, 9% M 0315% N1 ved%e@rdignpitRden aNim 1i,n per cent by weight.
17. Qutlet valve according to Claim1, characterised in that the
alloys (L3, L4, L5) formng the shell body correspond to the

conposi ti on knoewtastderi ddre imangat N671 with the main conponents 46%
Cr, 0.35% Ti, 0.05% C, remainder N, in per cent by weight. 18.

Met hod for producing novabl e val ve bodies for outlet valves
according to one ofalQleaists @30 18, L5) forming the shell body

correspond to the composition known under the name
IN671 with the main components 46% Cr, 0.35% Ti, 0.05

=)

C, remainder Ni, in per cent by weight.

18. Method for producing movable valve bodies for outlet

valves according to one of Claims 1 to 15,
characterised in that
a cohesive shell body is produced by welding on the
base body (8) of the valve plate (3) in the region of
the plate base {(5) and in its circumferential region
(6) and an adjacent edge region (7).

19. Methed according to Claim 18,
characterised in that
after the deposition welding the wvalve cone 1is
subjected to a heat treatment at 600 to 800°C in such
a manner that a residual tensile stress is partly or
wholly reduced in the shell body.

20. Method according to Claim 18,

characterised in that



characterised in that a cohesive shell body is produced by wel ding on
the base body (8) of the valve plate (3) in the region of the plate
base (5) and in its circunferential regjon (6) and an adjacent edge
region (7). 19. Method according to Cam18, characterised in that
after the deposition welding the valve cone is subjected to a heat

treatment at 6QQ 4,0 809CHeRosUChond wEINEg t HRE Faresl duedtd emsole.s
stress is partly or wholly rqufed |nc%pe sh%!l bod 20. Met
G 2

according to @R Eﬁar%ct grmépgerp¥?ﬁfss to
deposi tion weldligdagd he valesa dpladt ectBpriessisabj ectedst oilm the seat
thernDnechanlcaI formg g process to create a resi dual conpressive
stress in the S&at®" r'edion (4).



