1 VALVE ARRANGEMENT FOR CHARGE EXCHANGE PROCESS 19°h Aug 2003 The invention relates
to a valve arrangement for the charge exchange process of combustion engines, especially large
two-cycle diesel engines. Experience has shown that the valves used until now for the charge exchange
process have a very limited service life because theknown arrangements are very prone to blowouts.
These blowouts tend to originate in the indentations created in the mating surfaces, whict $&formed by
combustion residues Wit \get ArRRSCENENTE FOR eChisRBg  BXAAARGEI fRROSESSSuch indentations are
created and connected to one another, the result is a small channel between the combustion chamber
and the gas ling, t f‘?%%n"tv'“‘&ﬁ tP§| %ﬁeess ?Toe%g%ﬁ‘ e Sg”g’nlﬁ'é‘r‘é@n‘%h"%'BPe{ faNR3gape from the
combustion chamber in the form of a'$ arp jet. Because 0 {he Igh’ignition pressure, said gas jet
reaches a very $IgH18PEEd. Rh ¥eAHSin&on SHTPHRE Bt HIGR terfs@RiliA, [the e¥Uliis the effect of
a cutting jet, whivh-lexds €o dapitedestngititgs In the past, there have already been attempts to prevent
this problem by widening the opposing contact surfaces of the valve seat and the valve disk. However,

the results Werg)gbcgrqaéﬁ&ctﬁgé berguse wide qo[q!éaq;aﬁq;&cq&g@vmi qhen%q,\r,npglstiprﬁéesidue trapped

between them fr?}% esc\zigln so that the comhustion residues i’:lre necessaril)& JJress df into the contact
th ncgeh at'tfansfer between

surfaces. Furth&MO&E wilEoRAEE €Urraléy Snére'i§ also é%fa‘f’igelflesrt
the valve disk dPRCRESSAtNFIOWRRNR, CORPAGABEIHS VARG K WRICANS nh&d® LPHRIH S-
temperature-reJistad natemaluarsd caarfthndle high itgnpatraturés, saile/alvendeat at i ons

created in the mating surfaces, which are formed by
combustion residues that get trapped between the mating
surfaces. |If several such indentations are created and

connected to one another, the result is a small channe
bet ween the conbustion chanber and the gas l|ine, through
which the gases created in the conbustion chanber can
escape from the conbustion chanber in the form of a sharp
jet. Because of the high ignition pressure, said gas jet
reaches a very high speed. In conbination wth the
relatively high tenperature, the result is the effect of a
cutting jet, which |leads to rapid destruction.

In the past, there have already been attenpts to prevent
this problem by wi dening the opposing contact surfaces of
the valve seat and the valve disk. However, the results
were not satisfactory because w de contact surfaces prevent
the conbustion residue trapped between them from escapi ng,
so that the conbustion residues are necessarily pressed
into the contact surfaces. Furthernore, with w de contact
surfaces, there is also a relatively strong heat transfer
bet ween the valve disk and the seat. However, contrary to
the val ve di sk, which is made of high tenperature-resistant
materi al and can handl e high tenperatures, said val ve seat
is generally nmade of hardened steel. A strong heat transfer
may | ead to structural changes and accordingly to a | oss of
har dness.



is generally made of hardened steel. A strong heat transfer may lead to structural changes and
accordingly to a loss of hardness. 2 19'h Aug 2003 EP 24 890 B describes a valve arrangement for
charge exchange processes where an annular chamber is provided upstream of the conical surfaces of
the valve seat and the valve disk that come into conact. Said annular chamber is supposed to take up
the air that does not participate in the combustion. This is expected to cool the seat and&84™% a drop in
temperature of B gages8eSca@ngltrent thee combustibnehambangdtiiough this mehsurgedelays the
blowout, the meaguigyeitspide 89t suffigigst to samplsely frevant dlpwodt. UL 78870 Al
describes a Val\llj Flge rr&cf%znttf écgf}lme aqxc?apggc%m(:g?sT%évh\%ﬁa \?gc%rgéquoghsdgrto}ggg is provided in
the area of the cone surface of the valve 8|_sk, which'is ?ateral y delimited by continuous raised
projections. Th¥ &rtoveiigkuppBsed Wbe Jiterafdt B§la piadtie niateaf’detBANEEON by means of a
tool that can bespieizeeecont and dess aiperhltgrealar pitdfigd, vioieh doels neardllow frtraucm depth.

Accordingly, the geoerbasta depthTofi enly abexip@ dewm anddstheneéoredglativiedy shallow. The groove,
which is pressedjntg the gfgnqz §urlf%(ﬁ%gf glqjyglv%plskhés ﬁlé_g%gsegst@és}(ﬁdjpftp.grﬁo[r};gjstlon r§S|dues.
However, because of the low depth of the grpove, tf}ire Iﬁf risk that the reslgcl)%Je is compressed in the
groove and the %Uétfh%?efo?z%iﬂgﬂp relégfr\}e}i@?ﬁﬁ Kly. ss_a r8561E the ? ] \@/ Dsed € effect and the
feared indentatfnR"¥ret credtbd afRAgy! 1R adtitioh ! & filled §rod\d leatidltbi £irBMtivelyPlarge contact
surface betweeodhpl\vatet digkr@went a bl owout .

SU 1 768 770 Al describes a valve arrangenent for charge
exchange processes where a continuous groove is provided in
the area of the cone surface of the valve disk, which is
laterally delimted by continuous raised projections. The
groove is supposed to be generated by a plastic materi al

deformation by neans of a tool that can be pressed on and
has a semicircular profile, which does not allow for nuch
dept h. Accordingly, the groove has a depth of only about
0.1 mm and is therefore relatively shallow The groove

which is pressed into the cone surface of the valve disk

is supposed to take up the conbustion residues. However,

because of the |ow depth of the groove, there is a risk
that the residue is conpressed in the groove and the groove
therefore fills up relatively quickly. As a result, the
groove |loses its effect and the feared indentations are
created anyway. In addition, the filled groove leads to a
relatively |l arge contact surface between the valve disk and
the valve seat, which may inperm ssibly heat up the valve
seat and leads to a loss of hardness. This known
arrangenent therefore also has an insufficient service
life.

Both JP 59 196 913 A and JP 59 190 414 A respectively
disclose a valve arrangenent for the charge exchange
processes of conbustion engi nes where an annul ar conti nuous
material recess is provided in the area of at |east one of



the valve seat, which may impermissibly heat up the valve seat and leads to a loss of hardness. This
known arrangement therefore also has an insufficient service life. Both JP 59 196 913 A and JP 59 190
414 A respectively disclose a valve arrangement for the charge exchange processes of combustion
engines where an annular continuous material recess is provided in the area of at least one of - 3 19°h
Aug 2003 the opposing cone surfaces of the valve seat and the valve disk. However, the Mati¥y surfaces
separated in thisheay ppresietafiveby &ide ahddberefbre het suitalsle fenbreaking hep aatumulations of
combustion resifjug. RathgeVienust b faagdhattiie seabusignresidyes acqumulaiggion the
aforementioned miating syraggs,atg Aessed infe paitmatng sufaees Brocgeding igmhe
aforementioned’j,1 itis therefore the object or the present invention to impg)ve 2 valve arra%gement for the

charge exchand® pAGCEEbALABasHON CitHES With iRl Yhd EstEHicieht nfBsits PSsuch a way

that a long sernigalifedis adkievedh & he obfees of ane ineshithiess agamathvithale @ombimation in

accordance witaf(damentWhats pinosedsisra vake alrange@eséfion theockange exchagge process of
combustion engiesggsRecially large two-cycle diesel engines, having a stationary valve seat that
encompasses an assigned flow channel, and a valve part that is movable relative to said valve seat,
which comprises a valve disk that can be placed sealingly against said valve seat, whereby several
spaced, annulaPt8RERALIE nbF W ﬁ"nﬁﬁngaém&é@‘hfé)ﬁ%gide'dtin tife dregrotatneast he

object of the present invention to inprove a valve
arrangenent for the charge exchange process of conbustion
engines with sinple and cost-efficient nmeans in such a way
that a long service life is achieved.

The object of the invention 1is attained wth the
conmbi nation in accordance with Claim1.

What is proposed is a valve arrangenent for the charge
exchange process of conbustion engines, especially |arge
two-cycl e diesel engines, having a stationary valve seat
t hat enconpasses an assigned flow channel, and a val ve part
that is novable relative to said valve seat, which
conpri ses a valve disk that can be placed sealingly against
sai d val ve seat, whereby several spaced, annul ar conti nuous
narrow mating surfaces are provided in the area of at |east
one of the opposing cone surfaces of the valve seat and the
val ve di sk, which are, at |east on one side, delimted by
an annular continuous material recess and devel oped as
ground surfaces with sharp l|lateral edges, and the total
width of all narrow mating surfaces of a part of the charge
exchange process valve arrangenent is 0.5 %to 2 % of the
mean di aneter of the assigned cone surface.

These neasures |ead advantageously to very narrow mating
surfaces with edges that serve as break up edges for
accurmul ating conbustion residue. Accunulating conbustion
residue is therefore broken up at the edges of the narrow



one of the opposing cone surfaces of the valve seat and the valve disk, which are, at least on one side,
delimited by an annular continuous material recess and developed as ground surfaces with sharp lateral
edges, and the total width of all narrow mating surfaces of a part of the charge exchange process valve
arrangement is 0.5 % to 2 % of the mean diameter df the assigned cone surface. These measures lead
advantageously to very narrow mating surfaces with edges that serve as break up edgég 2%
accumulating caathiustjos uesidces AcThmubaimg combostiomuesklueds ¢nérefonedarekeasup at the edges
of the narrow 44gh Ayl 2093 Matingsurfasesrihennslancaiinueys materg)reegsses that delimit
the narrow matkpgr?u'rfggglar%cé;\n ibﬁ V‘z’aor{kea n,ve QSSQ'Y AN qvapka&eoggtr??ﬁ?%r théjs obj[alnlng a
very large clear opening. combustion residue that reaches the recesses delimi m&the mating
surfaces after Y& Mrolfé{ 8B by trfBEhafPeaLBe of thBSartORHELMG NsufiSeéd #ethdréfdre not trapped
in the recesses! bacbas ddvapeastsingredebtMtivagtageeus’t itnrgustthkestese abt Whger be feared

that the materigl regesses dratlaigpallyy delijuit ghenpatisggusfases wik filhbpr Another iagyantage of the

measures in acegrqapceswith the ipvanijon igshat theywill legadionly (@ venssmalligantagtsurfaces
between the valve seat and the valve ﬁlsk nd to a relativ &y Iar%e ﬁa%]out]sglgf& f said small contact
I sk, Which'i

surfaces, whicheg&?é)rglyuﬂ&?gpth%sl’?ee 'trd&%\‘&nﬁg%e&lésv ve d cHi ﬁ\r/(gly Tdt, to the seat.
Because the ret886& thf hesaRy deliftit fHendRbR hating 8tPRRes drBaotfMEAT 8lik Yo their large
clear opening, tid isnadvarnmtegeatslyga sonfjaees sffedt. Thel lowphe@noahsier atsantatet the

of the measures in accordance with the invention is that
they will lead only to very small contact surfaces between
the val ve seat and the valve disk and to a relatively |arge
gap outside of said small contact surfaces, which severely
limts the heat transfer from the valve disk, which is
relatively hot, to the seat. Because the recesses that
|aterally delimt the narrow mating surfaces are not filled
due to their large clear opening, this is advantageously a
|l ong-term effect. The low heat transfer ensures that the
valve seat, which is generally made of hardened steel,
remains relatively cool and no structural changes and thus
no loss of hardness nust be feared. This advantage is
further enhanced by the fact that any gap forned by a
mat erial recess according to the invention can function as
a chanber to take up air that doesn’t participate in the
conbustion and thus can provide additional cooling for the
valve seat. The conbination in accordance wth the
invention therefore |leads to the overall expectation of a
l ong service life of the valve arrangenent.

Advant ageous enbodi nents and useful advancenents of the
overriding nmeasures are listed in the subordinate clains.
Thus, it can be useful if at l|east the valve seat has
annul ar conti nuous narrow mati ng surfaces. This sinplifies
the production because the valve seat, which is conprised
of hardened steel, can be worked relatively sinply wth
chip renoval prior to hardening. It furthernore ensures



valve seat, which is generally made of hardened steel, remains relatively cool and no structural changes
and thus no loss of hardness must be feared. This advantage is further enhanced by the fact that any
gap formed by a material recess according to the invention can function as a chamber to take up air that
doesn't participate in the combustion and thus can provide additional cooling for the valve seat. The
combination in accordance with the invention therefore leads to the overall expectation i Fgﬁg service
life of the valvetareangementc dydvastageacs entbodingentsaane uskfskadvancesneptsyof bee overriding

measures are lisgg 5L sylpordinate hains. wThHsuit caalRg HEeluhif atieagidbevalve,geat has
annular contlnufg%igtg]arr zﬁv mafing ?%E%Csesseks-rh@ Sl 'pllfﬁ%?‘itp]etpr .%gt'oﬁat??%wsenﬁq(? }@Ive seat, which
r

is comprised o ened steel, can be worked relatively simply with chip removal prior 10 hardening. It
furthermore en§itfesas 89 h AgS2003) thaftPcd i darfhle Bf BdDhRe MR aRNMIRIPbe reground, if
necessary, withHoue ca@kkgsany changes in the depth of the recesses that delimit the narrow mating
surfaces. Thus, this also leads to a simple maintenance of the valves. The depth of the recesses that

delimit a respectye mafipg ¢rfece is adwtagepusly lamsrinandhe expected, dhicknpg of the

combustion residue. This ensures that the comk?ustlon residue is notIPrestsQed into the aforementioned

recesses and C8H{ r858ed insaid? Vcae'%tsageo%ﬁ Sout Is_gfog%cesggg, but Afher TR Edmbustion
residue is depdrti@HPBISKER upHhCOAPBSEARE. Aeficdseme tHithe, tBRS YE&ds tdalreldtRely large
capacity of the aforbostritmmedesi due is not pressed into the aforenentioned

recesses and conpressed in said recesses or fills out said
recesses, but rather that the conbustion residue is
dependabl y broken up and can escape. At the sane tinme, this
leads to a relatively large capacity of the aforenentioned
recesses so that there is much air in said recesses which
does not participate in the conbustion and can therefore
cool the valve seat. In tests performed with |arge two-
cycle diesel engines, good results were achieved with a
recess depth of nore than 1 mm preferably up to 3 nm

An especially preferable nmeasure may be that the first
narrow mating surface viewed from the direction of the
conbustion chanber is delinmted by a material recess on the
side facing the conbustion chanber, which recess is
connected to the conbustion chanber by a small gap when the
val ve arrangenent is closed and preferably has a rel atively
| arge capacity conpared to a downstream material recess.
Despite the gap connection to the combustion chanber, the
air taken up herein does not participate in the conbustion
and | eads to a good cooling of the valve seat.

At the sane tine, the gap leads to a blast in the chanber
formed by the respective relatively large material recess,
which further inproves the cooling effect and leads to a
dependabl e flushing of the cone surfaces, thus preventing
t he accumul ati on of conbustion residue that was previously
broken up by the edges of the adjacent narrow mating



recesses so that there is much air in said recesses which does not participate in the combustion and can
therefore cool the valve seat. In tests performed with large two- cycle diesel engines, good results were
achieved with a recess depth of more than 1 mm, preferably up to 3 mm. An especially preferable
measure may be that the first narrow mating surfaceébviewed from the direction of the combustion
chamber is delimited by a material recess on the side facing the combustion chamber, WhithEcess is
connected to theucdrabastiomthamber bjrer smatlgyagnssen thee vaddy armaagemennt is ¢closed and
preferably has g yelativg|yn fpige-capacty compared to a downstream material recess. Despite the gap
connection to the combustion chamber, the air taken up herein does not participate in the combustion
and leads to a good cooling of the valve seat. At the same time, the gap leads to a blast in the chamber

formed by the rbBpéttillrblffe RI4ANE RFRBlaItbcdte \MRAMLANBE inf5idYes&Re cbBfing effect and
leads to a depénddblerfiskir of thee eprosurfaceontuspreaersn@ftheheccuahivatise@f combustion
residue that wagrireviseishallrekansip by the edigesofitheradjaecaindatew, matiegertabiy h Aug 2003

surface. This fu&hebirgceasfqeﬁ the %%ll\é%nt@gese%@g quaryidm MSRASYESH 4R ﬁgfuggﬁ{ gdyvancement of
the overriding méasures, the {ilt Ef%gle of the o posing cone iLfrfaJes of the valve(%e%tgand the valve disk
P

can deviate from"0 @%ﬁ%tﬁ’é}, p? rgf)I?/r Byt 52 hisRENs T e5petthlly TaroR” % contact
surfaces and thef&fdté 8 afesptibllRowdetiprycalfed: fapafettasilell &€ a 3bhegb6E breakup of the
affected combustidrurdsidure.r esi due.

O her advant ageous enbodi nents and useful advancenents of
the overriding neasures are stated in the renaining
subordinate clains and can be found in the follow ng
description of exanples and in the draw ng.

The draw ngs described in the follow ng show

Figure 1 a charge exchange process valve arrangenent,
partially in section, and

Figure 2 a detail from Fig. 1 on an enlarged scale
conpared to Fig. 1

The fields of application for the invention are comnbustion
engi nes with charge exchange val ves, preferably |arge two-
cycl e diesel engines having a |arge exhaust val ve arranged
in the cylinder head. The principal structure and the node
of functioning of such engines are generally known and
therefore do not require any detailed explanation in the
present context.

The charge exchange process valve arrangenment in Fig. 1,
which can be an exhaust valve arrangenent of the
af orenmenti oned type, has a valve seat 3 that is assigned to
a stationary conponent 1, in the aforenentioned exanple of
a large two-cycle diesel engine to the cylinder head, and



Other advantageous embodiments and useful advancements of the overriding measures are stated in
the remaining subordinate claims and can be found in the following description of examples and in the
drawing. The drawings described in the following show: Figure 1 a charge exchange process valve
arrangement, partially in section, and Figure 2 a detdil from Fig. 1 on an enlarged scale compared to Fig.
1 The fields of application for the invention are combustion engines with charge exchanjﬁe S,
preferably largeatwangyezle aliesdhengmmes havingra asge gxdadughsalvbaarnahget] inrthe leglinder head.
ghe principal stgqu%%ﬁgitgﬁéaodgxgwr@tio&ing lo,ﬁéuchn(?;wi?]eéfaretWe@gt@o%ggnd thFrefore

0 not require tailed, exp tion in.t r t context, charge excha rocess valve
arrangement inaclrl?/aﬂ%éWhiE#c%a%n%%é%a%}%xE}ét%%ﬁgé a%&ﬁg‘é?lé’ﬁet (Bﬁ'hqe‘? §1 orgérrgl]eﬂr%tlgr%egd type, has a

valve seat 3 thdTd8ids8igrilcld “esthfloh &S &APEABAE 1oReHe diBYéMBnaoNEH ERafipts of a large
two-cycle diesebersginangelde oylinder!rmsrl, ardd | F1h AuglE03 arr@wjedat thetimpuaidf an assigned
gas channel 2, grtheagfasamesiioped @xamplratrih@ éneyt ofithe svasiargase cpasnel, sagincompass the
same, and valvgé}jgr;iﬂqldgthg{ is; mobjjgrelative 1o the afeprmentiqneds having ava|ve disk 6 arranged
on a lower end of Ia shait a%q\\{?\gth ag actuation device énot shosfz:/n h?{fg), Wl%ich can be positioned
sealingly at the\(%l\)'eesgétséﬁ he \1\% 84t §%1_n8°tﬂ8 vafl _%?5?6 398 |Flg on&¥uffAces 7 and/or 8,
which can be gadtidteedPRephitRMGEdalingdiddifibhy sealing position.

In the present case, the valve seat 3 is formed onto a seat
part 9, which is inserted into the assigned stationary
component 1, which in the aforenentioned exanple is the
cylinder head. Said seat part is made of hardened steel.
The seat part 9, which contains the valve seat 3, is cooled
by cooling channels (not shown here) |oaded with cool ant,
whi ch are arranged in conponent 1 to retain the hardness of
the hardened steel. The nobile valve part 4 can be
conprised conpletely or at least in the area of the valve
disk 6 of a highly tenperature-resistant material that does
not require any cooling. Thus, the valve seat 6 has a
hi gher tenperature during operation than the valve seat 3.

The cone surfaces 7, 8 of the valve seat 3 and the valve
disk 6 do not mutually rest on one another over their total
width, but rather only in the area of at |east one
relatively narrow annul ar continuous mating surface 10. In
the shown exanple, two such mating surfaces 10, which are
spaced from one another in axial direction, are arranged
within the upper and | ower edges of the respective assigned
cone surface 7 and/or 8.

Said cone surfaces are delimted at |east on one side by
annul ar continuous material recesses 11 and/or 1la created
by chip renmoval, which practically form annul ar conti nuous
chanbers. The material recesses 11, 1lla form webs 12, and
the upper side of said webs fornms a respective mating



In the present case, the valve seat 3 is formed onto a seat part 9, which is inserted into the assigned
stationary component 1, which in the aforementioned example is the cylinder head. Said seat part is
made of hardened steel. The seat part 9, which contains the valve seat 3, is cooled by cooling channels
(not shown here) loaded with coolant, which are arrdhged in component 1 to retain the hardness of the
hardened steel. The mobile valve part 4 can be comprised completely or at least in the Wré¥ 8Fthe valve
disk 6 of a highbuteinaperatut@-resigtaat matered thacdoes nobfequireeanyvedimding.1Phusi the valve seat 6

has a higher tespperaivie.duiigg opssrlen tham e valye $ealdcThe EORRISUSERCES: {48 of the valve seat
3 and the valve |Sk%ﬁl€ nor%pytry Ilysrﬁﬁ Qn ope qrbotth gverd@\?é? tc?é%ldow'%t , balt, B%tﬂgr only in the
. , X

1§
area of at least’'one relafively harrow annular continuous mating surfac . In"the”shown example, two

such mating suffdtb8a%S whidhtsre &dsatdd@ord o Shbitfer HHRRAT biredbior? aP4faRbed within the
upper and lowes @digasef thatregsdctiveeisiyhdd come durfadlesP agumigl. Sad congirfaces are
delimited at leasLion £ Siggyby LrRNNWAbepaiauoUs Matasial seeasses 11t ard/ofdiacgrpated by chip
removal, which pragtically fgﬂn gnular continuous chambers. The material recesses 11, lla form webs
12, and the upper side of said webs forms a respective mating - 8 19°h Aug 2003 surface 10. The
cross-section of the webs 12 is appropriately tapered towards the respective mating surface 10. The
mating surfaced 18 arB&ic¥/dIGhed BEP6ERE surtaces! Hhus ERSMYiNG &l Frelcke! Yuppdtt 8 a counter
surface that actstthetewith amteisealsoqgroumebdstaugherr esi due can remain. Said

combustion residue falls out of the aforenenti oned chanbers
and can therefore escape with the waste gas, neaning that
there is no risk of creating indentations. The narrow
mati ng surfaces 10 break up the conbustion residue that
reaches that area, which nakes it easier for the conbustion
residue to escape. This effectively prevents the formation
of indentations and passages that are the starting point
for blowut holes. At the sanme tine, there are relatively
smal | contact surfaces between the relatively hot valve
disk 6 and the valve seat 7, which is held at a |ower
tenperature. There is no risk that the valve seat 7 is
heated up noticeably by the valve disk 6 and the hardened
valve seat 3 wll therefore not lose its hardness. The
chanbers fornmed by the relatively deep recesses 11 can
furthernore take up a relatively large anmount of air that
does not participate in the conmbustion and thus provides a
further cooling effect.

The profile that fornms the mating surfaces 10 with materi al
recesses 11, 1la and webs 12 can be provided in the area of
the cone surface 8 of the valve disk or in the area of the
cone surfaces 7, 8 of the valve seat and the valve disk. In
the shown, preferred exanple, the mating surfaces 10 are
provided only in the area of the cone surface 7 of the
val ve seat 3. The material recesses 11, l1lla can be produced
advant ageously prior to the hardening of the seat part 9.
The mating surfaces 10 can be ground after the hardening.



surface may be provided in the area of the material recesses 11, 11a. The material recesses 11, 11a
form relatively large chambers where no combustion residue can remain. Said combustion residue falls
out of the aforementioned chambers and can therefore escape with the waste gas, meaning that there is
no risk of creating indentations. The narrow mating Surfaces 10 break up the combustion residue that
reaches that area, which makes it easier for the combustion residue to escape. This effégcﬁWprevents
the formation ofhiedentatiossrdratpassages tatverkevbeditaking psindl foo biiewelbbelésaé\t the same
t'mf? ;herﬁ are areﬁtg\@tlxdls@au ﬁ&@éaqt ﬁg{fapg[s pegyvesndne iﬁ)ﬁ‘f%‘%‘)‘r@?f Maltvretng:skw@ ﬁ@ddthe valve
seat 7, which is a lgwer temperature.. re is isk. alv | ed up
noticeably by the ?/]al_v%eedis%()é? éndét%geI Egrde\/\rn]ej% %/lgtlve%s%éﬁé'vr\} thte?r]egfor%ee (?t osg?its ﬁ%dness. The

chambers formB8 ¥y the r8fhatifdl§ dEBp§ELELseSCLLEaR Siukherntdr@ taks up & reRiivél)Farge amount of
air that does noBpaiticilate ¢¢ @3 eamblistidd andrtauppruvided aatfurtiier cidlidgadffeidneThe profile that
forms the matingsswidaces & withtrajeriahogicessemild, 11aangdavehsebpeande prigvigrd in the area of

the cone surfacedd of i Mglvesdisk qrdn {he ared o dhe Pk surages e Siel e yrlye sgat and the
valve disk. In the Shown \L%r?ferred ex mﬁglf’ th rgéa In surfc—rces 10 are provided only in the area of the
a egﬁbﬁ r

cone surface 7 9f W@%aﬁ _s%%?%’. TheS _ e3S& R1! 1§ Sg%%d ed 2 d\'/a?ntageously prior
to the hardenin§Ae isBafpaH'® Fhe $Ahfing BaFRACEEUY Gn BEIRBUAH &fERRAB Hfr@ning. - 9 19'h

Aug 2003 breaki ng up conbustion residue in a knife-Iike manner.

The width b of the annular continuous narrow mating
surfaces 10 has been chosen such that the total w dth of
all of these mating surfaces 10 of a part of the valve
arrangenent, in this case the valve seat 3, is dinensioned
such that the total width of all mating surfaces 10 of a
cone surface 7 and/or 8 is respectively 0.5 % to 2 %
preferably 1 % to 1.5 % of the nean dianmeter of the
respective cone surface 7 and/or 8. The nunber of the
avail able mating surfaces 10 can be appropriately chosen
such that the resulting wwdth b of the individual mating
surface 10 is no nore than 2 nmm During testing, this
yi el ded good results.

The depth t of the material recesses 11, 1lla that formthe
lateral limts of the mating surfaces 10 should be chosen
greater than the expected thickness of the conbustion
residue. In nost cases, the lower limt is around 0.4 to
0.5 nmm Appropriately, the depth t can be at least 1 mm
preferably nore than 1 mm 1In tests with |arge two-cycle
di esel engines, a depth of up to 3 mmyielded good results.
In the shown exanple, the depth t of the material recess 11
provi ded between the two mating surfaces 10, i.e., the
material recess 11 downstream of the nmating surface 10 near
the conbustion chanber, approxinmately corresponds to the
wi dt h b.



The cone surface 8 of the valve disk 6 is also developed as a ground surface that is reground from time to
time. This can be done easily without changing the depth of the profile of the material recesses 11, 11a.
As far as the material recesses 11, 11a are provided at the side of the valve disk, they would have to be
deepened during regrinding. Because the mating sdfaces 10 are developed as ground surfaces, they
lead to sharp lateral edges 13, as is shown in Figure 2. Said sharp lateral edges are capabe®f breaking
up combustion residkienipl & knifesldee mamher.oFhetwielthrroktheahnnuaressdisiudlls natdaw mating

surfaces 10 hag §epgrhpsen s Hal; th@ tetdl mielyof @llQfihgsednatag %ﬁf@C&é Gyof a part of the
valve arrangem%nt n thl% \%E/the I]yg ea& 3, | dorcr ’8%‘ nedt ch % Ota|,| V%'Q %of all mating
face 7 and/o era%l

surfaces 10 of a cone su is respectl Yo to 2 %, pre yl %t6°1.5 of the mean

diameter of the Licspetiletdtl Lirhce Fehdral B”Q‘h%%uﬁ%%r B0 198 ANSIAFPNSEAPBurfaces 10 can
be appropriately ltheen sgdidehatwhenesuitingaddtt bahthé vedividiuaeeidtiry saffaceh® is no more
than 2 mm. Durirgrtesitndsihishyielded good resulise T deptl t oidbesnaterial ipeessesil, 11a that
form the Iaterabl,mqtﬁé)ffth%pa%g §Hga§8§f]é}:§h%b|d be CQPﬁﬁT‘fg'@?ﬁ?T Wab@;\b?e?xa%@ed thickness of

the combustion re3|dHe mos cases \mer limit is ar pro riately, the depth t

to
can be at least 15%f, b eYab Wor@ﬁgn O IHqEE st \(b?ﬁ Iar 8 t\%t CI@]dl $& eshsglnes a depth
of up to 3 mm yididdawysid F&iﬂlt@f IhBe fshofin 8RAMpe, THE fRGRN 10f thé nidierigN®Mess 11 provided
between the twexaaph@ sutfacesct @sie.s due i matesial racessofl downsee@m afl theevating surface 10

near 1lla is approximately five tinmes as large as the cross-
section surface of the material recess 11. This therefore
also results in arelatively large capacity of the materia
recess 1la. Wwen the valve arrangenent is closed, said
materi al recess 1la is connected to the adjacent comnbustion
chanmber by a narrow gap 14. The gap 14 is so narrow that
the air contained in the material recess 1la does not
participate in the conbustion. However, the conbustion
pressure nevertheless leads to a blast in the material
recess and therefore to a good cooling of the surrounding
material of the part of seat 9, which appropriately
contains material recess 1lla, and at the sane tine to a
good flushing of cone surface 8 of valve disk 6 wth
unburned air. The sanme applies to the mating surfaces 10 in
the initial phase of the opening notion of the valve disk
6.

The tile angle a of the cone surfaces 7, 8 relative to the
valve axis a can be selected to correspond to the
requirenents of the specific case, for exanple in a range
of 30° to 75°. A range of 45° to 60° is preferred. A snall
angle x leads to relatively steep cone surfaces 7, 8 and
therefore to high pressure forces. Thus, the |ower range
may be advantageous in that case. The cone surfaces 7, 8
may deviate from one another by an angle of 0.5° and the
angle a of the cone surface 7 on the side of the valve seat
is larger by approximately 0.5° than the angle a of the



the combustion chamber, approximately corresponds to the width b. - 10 19°h Aug 2003 In simple
cases, all of the material recesses 11, 11a assigned to the mating surfaces 10 can have the same depth.
In the shown, preferred embodiment, the material recess 11a, which delimits the mating surface 10 on
the combustion chamber side when viewed from-théd Hirection of the combustion chamber, i.e., the
material recess 11a upstream of the first mating surface 10, is significantly deeper and ‘2&4%f8ingly also
more voluminoustiears the adefabrecdss dildowihstréamval the fitiss katingusudaeatliOnén the shown

example, the Crosg3£GtI0R SWRGR Of I MatorigLiassess. 11Riis appaximatehnfive Himes as large as the
Cross- secthn suracs, fghﬁ mg{eorg%! r{gﬁf‘fs% r}g‘d Tlm? Fréerg{gr . taL_Iso re;sults ina relatively Iarge capacity
of the material recess 11a. When the valve arrangement is closed, said material recess 11a is
connected to the adjacent combustion chamber by a narrow gap 14. The gap 14 is so narrow that the air
contained in the material recess 11a does not participate in the combustion. However, the combustion
pressure nevertheless leads to a blast in the material recess and therefore to a good cooling of the
surrounding material of the part of seat 9, which appropriately contains material recess 11a, and at the
same time to a good flushing of cone surface 8 of valve disk 6 with unburned air. The same applies to
the mating surfaces 10 in the initial phase of the opening motion of the valve disk 6. The tile angle a of
the cone surfaces 7, 8 relative to the valve axis a can be selected to correspond to the



requirements of the specific case, for example in a range of 30 to 75. A range of 45 to 60 is preferred. A
small angle x leads to relatively steep cone surfaces 7, 8 and therefore to high pressure forces. Thus,
the lower range may be advantageous in that case. The cone surfaces 7, 8 may deviate from one
another by an angle of 0.5, and the angle a of the cone surface 7 on the side of the valve seat is larger
by approximately 0.5 than the angle a of the - 11 19°h Aug 2003 cone surface 8 on the side of the valve
disk, thus creating a gap that opens radially outward. THis measure can further improve Hwe20%
aforementioned knife effect. 12 CLAIMS 19th AugRB0OBRB. A valve arrangement for the charge exchange
process of combustion engines, especially large two-cycle diesel engines, having a stationary valve seat

(3) that encomEasse%apa@%ggiiig peRaRnel (2), ad \éqlglg %Q@t(ﬁ%ﬂ?‘tﬁl? Spayablgrelative to said
g

valve seat, comprisinga valve. that can be place Seffl Oﬁ{r}ggéa?amstt valye seat (3), and
v

several spaced annu ?rg_?)ﬁihh?)ﬂs ) foW %atﬁ@p&._?ﬂf dd (1 A& the"aféa"dFat least one of
the opposing cone sUHEEREE, 8)EFtheYalde sEA(BPAAA XheVRANE diSRIB), WRch ARatat least on one
side, delimited by an emcofgraszemuansanategied de¢éssy (thabba) ali@ are aedekpea as ground

surfaces with sharp I%tg,ral qcigest Had), ad thy tptebwidthafialk nggroye mating siefacas (10) of a part of

the charge exchangepogeps valve amaDgrmentds O 29 2 %8t can be placed
sealingly against the valve seat (3), and several
spaced annul ar continuous narrow mating surfaces (10)
provided in the area of at |east one of the opposing
cone surfaces (7, 8) of the valve seat (3) and the
valve disk (6), which are, at I|east on one side,
delimted by an annular continuous material recess
(11, 11a) and are devel oped as ground surfaces wth
sharp |l ateral edges (13), and the total width of all
narrow mating surfaces (10) of a part of the charge
exchange process valve arrangenent is 0.5 %to 2 % of
the nean dianeter of the assigned cone surface (7
and/ or 8).

2. The charge exchange process valve arrangenent in
accordance with claim 1, characterized in that at
| east the valve seat (3) has at |east one annular
conti nuous narrow mating surface (10).

3. The charge exchange process valve arrangenent in
accordance with claim 1, characterized in that the
val ve seat (3) and/or the valve disk (6) have at | east
one respective annular continuous narrow rmating
surface (10).

4. The charge exchange process valve arrangenent in
accordance with claim 1, characterized in that the
total width of all narrow mating surfaces (10) of a
part of the charge exchange process val ve arrangenent



the mean diameter of the assigned cone surface (7 and/or 8). 2. The charge exchange process valve
arrangement in accordance with claim 1, characterized in that at least the valve seat (3) has at least one
annular continuous narrow mating surface (10). 3. The charge exchange process valve arrangement in
accordance with claim 1, characterized in that the: vhBre seat (3) and/or the valve disk (6 _have at least
one respective annular continuous narrow mating surface (10). 4. The charge exchangé’pt§é&8s valve
arrangement in accotidante %ithoclaird 1%cbhéaradterizechim thah thee eotadfwidtheofealbngmed mating
surfaces (10) of a pagp{dhe ghesge exehangediroggss valve arrangement - 13 19°h Aug 2003 is 1 % to
1.5 % of the mean diameter of the assigned cone surface (7 and/or 8). 5. The charge exchange process
valve arrangement in _accordance with claim 1, characterized in that the width b of a mating surface (10)

is no more tharP2 mm! ¢ THe'@i&fe EXHRYEPrdteRsiive WA erAE BRI SREB darde with claim 1,
characterized in that thecdegancef esichmateaanedess¢har achpdekeitingm hixing sheface (10) is

greater than the thickpgss af sherexpestad agmiustiaagesithie. i’s The ebarge esghangemprocess valve
arrangement in accordance with claim 6, characterized in that the depth t of each material recess (11,

112) delimiting g matjg suface (10) i3 ALIeastl M, preferably Yoo 3 Mcren i

accordance with claim 1, characterized in that the
depth t of each material recess (11, 1l1la) delimting a
mating surface (10) is greater than the thickness of
t he expected conbustion residue.

7. The charge exchange process valve arrangenent in
accordance with claim 6, characterized in that the
depth t of each material recess (11, 1l1la) delimting a
mating surface (10) is at least 1 nm preferably up to
3 mMm

8. The charge exchange process valve arrangenent in
accordance with claim 1, characterized in that the
first narrow mating surface (10) viewed from the
direction of the conmbustion chanber is delimted on
the side of the conbustion chanber by a material
recess (1la) which is connected to the conbustion
chamber by a narrow gap (14) when the valve
arrangenent is closed.

9. The charge exchange process valve arrangenent in
accordance with claim 8, characterized in that the
material recess (1lla) that is connected to the
conbustion chanber has a greater depth and cross-
section surface than a downstream material recess
(11).

10. The charge exchange process valve arrangenent in
accordance with claim 1, characterized in that the



8. The charge exchange process valve arrangement in accordance with claim 1, characterized in that the
first narrow mating surface (10) viewed from the direction of the combustion chamber is delimited on the
side of the combustion chamber by a material recess (11a) which is connected to the combustion
chamber by a narrow gap (14) when the valve arraddement is closed. 9. The charge exchange process
valve arrangement in accordance with claim 8, characterized in that the material reces¥’ (i‘f Soihat is
connected to the combusticengihamber hias agpeatengeptmandwrbas-esetion Siirfate tthan a

downstream material (ggeas {bht 103)Thg ehaiige @4Fhanag BIOGEs asl)v% Pfresasmenip accordance
with claim 1, characte ﬂlnéq?tgtggﬁv ?t]eg T A{%Jr% 20003 %fﬂ% ét gln%f)n? surfaces (7, 8)
Isk (6 pre V|a

of the valve seat (3) e valv is ditferent and rom one anbther by
approximately 0.50.



