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The ivention relates 1o @ method for producing 2 piston for gy interna! combustion esgins.

Inengine pistons, the region of the uppermost anaubar groove and the combustion chambaer
recess is exposed to particnlar streases. This s often secommodated by an gnnalar sappart or
ar annnlar groove reinforcement, Al the same tinee an ansularconling channel is often

provided which is lovated i this region.

X

ate of the an

1t 38 known to cast sooular supports and/or o provide salt cores which leave

annuiarcooiing channel including wflows and outflows alter riosing out.

Furthermore, a piston i known for example fom Genman Offerdepungascheift 19915 782,
during the production of which a cooling channel is formed, which is closed subsequently by
an gluminium component procuced by powder metallurgy, away from the piston base by

rotating with fed n axial dirgction of the platon.

Similar arrangoments are koown fom East Geoman 130 368 2, German Avslegeschafl 1033

984, German Offestegungaseheif 10 3006 027 358, German Offenlegungsschrifl 3 518 497,
fapanese 58 190 338 AZ, German Petentsehrift 1 383 747, Usited States application 3 181
$14, French application I 301 299, German Auslegeschrift 1 001 862, French application

1246 794, German Auslogescheift 1023 221 and German Auslepescheift 1 419 518,

Presestaion ol e invention

The ohject of the wvention is to provide a manufacturing method which fs improved with

regard to efficiency for pistons for internad combustion engines aud & pistan produced

FET8 \ai.ﬁ\‘} ¥,

The solution to this object 1s effected firstly by the method deseribed in patent claim 1,

Therefbre & groove i worked In 2 cast piston blask starting from g combustion chamber

recess in largely radial direction and subseguently closed to Ry & cooling chaned. Henee,

foc,



§od

fiestly the salt core required Mtherto for forming the cooling channel may be avoided in

%

advantageous naner and the casting provess may thas be aistenated. Purthermore,

considerably more exiensive maching processing is achieved, and processing by hand is
reduced, which increases the reliahility, reduces waste and thus mukes the method as a wholke

more efficient. Furthermore, due to the fact that the cooling channel is located ina region
“mext” ko the combustion charber recess, the opoling effect may be improved in the regions
which are particolarly stressed. In particular the cooling channel is arranged 1o be
comparatively high compared to traditional destgns, in particalar higher than the
appermosiannular groove, so that the advaniage deseribed may be schieved. Finslly,
coveringor closing of the cacling channel by 2 material which is sepavate with respect 1o the

¢ of wdapting the fatter na pantionlsr

casting mteral of the piston blank, offers the poast

mrarner with regard tothe requirernents relating to heat resistance and, s ilusteated more

pragisely below, of providing it with propenties which are particoularly advantages for this

Preferred developments of the methed of the invention are deseribed 1 the fuvher claims
The requirements may be fulfilled partionlarly well, and &t the same time i offers advantages
for simplification withinthe framework of the produstion method, iF the closing of thesooling
chasne! 1§ effected by & metal sheet The latter may be connected by rmeans of a joining

method 1o the piston blank, which may be pre-processed o the region in question.

Even due to the joining process, but equally well after joining, remelting of the metal shoot
may be effected in advantageous maner &t Jeast in some reglons o thus refine the structure
and henee 1o form a particnlardyresistant structire 1o the highly stressed region. The metal
sheet i3 preferably made of aluminiin or an alumixium alloy so hat the thermophvaical
propesties of the metal sheet ave similar 1o those of the pision, sinoe the fatter Hkewise is
made of sluminiam or an aluminiom alloy. The two sloys or matesialy are

3 sty

preferablyessentially identical, With regard to the remelting of the closure, in particular of

themetal sheet of the cooling channel, i should be mentioned that this measuradevelops ity
advaniages even without the radial design of the conling channel and in this respect is to be
seen 88 an independent innovation desoribed hereln. However, i may be combined with ali

meanwes described herein



Lo

The casting process may be simplified futher iF 1 advantageous manner an annular support
may elso be avoided a3 a casting pact in that on the cuter side of the piston, & further radial
groove s troduced, filled with material and an anmelar groove is worked thersin. The
groove may be formed, for exanple o be essentially Voshaped, and the material may be
mtroduced, for example by thermal infection moulding. Also for the described design ofa
radial groove on the owter side, 3t should bo mentipned that it may be conbined with any

design of & cooling chennel, 1n partieular alse with a cooling chaunel produced v axial

divection and sleo fn this case by avoiding cast parts develops its advantageous effects, &

combination with all further rosasures desoribed herein &8 however possible ang

advantageous.

Briet description of the drawings

An exemplary erboditnent of the invention shown in the drawings s Hustrated in movs

3,

detarl below.
Figure 1 shows g sectienal view of'a piston of the invention iv a first stage;
Figure 2 shows a sections! view of a piston of the {ovention in a second stags; and

Figure 3 shows a ssctional view of a piston of the fnvention in a thind stage

Betaled description of a preferred embodiment of the invention

Figure 1 shows somewhat more than half of s upper edge region of & piston of the fnvention,
which is provided with severs! anmudar grovves, wherein the up;}emmsi' aunular groove 12
has been formed in partioniar manner and without cast parts which are necessary in the

casting provess, such as for example annular supports. In particular g vadisl, eﬁse;s-iiaziy Y-
shaped groove has been formed on the cast piston blank and filled with g particuiarly ywears
resistant material 14, for example by thermal injection moulding. The groove 12 has been

worked therefrom and 18 thus Brmed completely in a particulerly wear-resistans maserial and

sy advantageous manner withatands the partionlar streases in this region

This applies i the same manner to the particular design of 3 cooling channel 16 and its cover
in the form of 2 metal sheet 18 Figure | shows one siage within the Sramewark of
production, in that a piston blank, which typieally has been cast and mechanically pre~

processed, has been provided starting from the combustion chanber recess 20 in radial



diregtion {according t¢ Figure 1o the ) with a groove for the later vooling channel 16, &g

o

is shown in the figuves, the cooling channel may be provided in suitable manner oywardy the
onter side, that s towards the annular groove 12 of the piston, with 3 rounded groove base
This groove 18 closed i the example shownby 3 metsl shoet 18 which is attached using »
suitable jouming process. The wets! sheet closing the later cocling channel 16 has sssentially
an snoular shape. Alse the V shape of the materiel 14 in the region of the uppsrmost armwlar

groove and the groove provided therefi may have a rounded tp of the "V"

As shown o Figwee 2, the metalsheer 1881 feast in some regrons, in the case showa for
example on the vpper and lower eud, may be processed by remelting such thet refining of the
struetrs occurs. Furthermore, thiy may be carrted out for regions 22 sdiacent thereto on the
piston blank, i the case shown on the combustion d‘ambm recess, As mentioned, this

remelting may be effecied within the framework of the iving process of the meral sheet 18

G s & separste, subsegquent processing step.

Finally, Figure 3 shows how siter romeliing, ossentally the entive laveral boundary of the
combustion chamber recess 30 is Bnished in suitable manner and typically by machining o
form the required contonr. The processing described o well g5 the casting process, in whic

in advantageous manner inserts may be dispeosed with, may be extensively automated so that

the efficiency is increased and the frequency of ervors is reduced.
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FLIARAS RELED COENTT MOTORHOZ VALD DUGATTYU BLOALLITASARA

N

SEABADALMLIGENYPONTOK

1, Eljdrds belad fpdsl motothoz vald dugattyd (10) olballitdsdra, amelyosk soran Snidtt

nyersdugativibe ey Spdadromélvedeshdl (20) kilndulva messremenden sugdrivdnyban egy

homyol wmkdhak, & pidua egy hithesatoma (161 Kialakitdsdns & horoyet lesdgiuk.

{'."

2. Az 1 igénypont avering olidrds, azzal jellomseve, hogy a homyot Swmlemer (18} se-

gitsdégoved zaniuk e
3. A 2. igénypont arerintt eljdeds, aweal jellomeave, hogy a fSmlomest (18) legalabbis

helvenként Sjracivasegul,

A

. szzal jellemeryve, hogy even kivid a

S
e

40 Ax oldrd igdnypontok egvike srerin elif

dupantyl (10} kiilsé oldala Bl6! egy sugdeirdoyh borpyet slabitusk B & megiiintk anvagead

{14}, ¢s az anvaghd! Kinuakdluak gy gvivthomyot

& meghatalmazotts
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