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ABSTRACT OF THE DISCLOSURE 
Process for the production of cylindrical hollow bodies 

with a pearlitic structure from cast iron material by super 
heating a eutectic or hyperentectic melt after adding alloy 
ing elements so that in subsequent casting a mixture super 
saturated with carbon results, and the products thereof. 

The invention relates to a process for the production 
of cylindrical hollow bodies, especially cylinder liners, 
in the centrifugal casting process from cast iron material 
with at least 3% by weight of graphite and 3.7% by 
weight of total carbon content. I 
The production of cylindrical hollow bod1es, for ex 

ample cylinder liners, with a pearlitic structure and _a 
total carbon content of up to about 3.7% by weight in 
the centrifugal casting process is already known. Whilst 
the pearlitic structure favourably in?uences the wear 
properties, the ‘graphite serves the purpose of creating 
anti-‘friction properties (Notlaufeigenschaften) which are 
necessary in the case of insufficient separate lubrication. 
In these known cylindrical hollow bodies the graphite 
content in the structure amounts to a maximum of 2.8%, 
since up to 1% of carbon in pearlite is bound as ce 
mentite. 

Until now, it has not been possible in the centrifugal 
casting process to treat a pearlitic cast iron with graphite 
content of more than 2.8% by weight, since the structure 

such high carbon content in relation to the silicon 
content is either ferrite or carbide. 
The problem underlying the invention resides in the 

creation of a process, according to which cylindrical hol 
low bodies, for example cylinder liners, axials and bear 
ing rings, can be produced which are distinguished par 
ticularly by improved anti-friction characteristics and by 
a higher corrosion resistance against acid combustion 
products and cooling water. 
The process according to the invention for the produc 

tion of cylindrical hollow bodies, more especially cylinder 
liners, is characterised in that a eutectic or hypereutectic 
melt, after the addition of such alloying elements which 
are required for the formation of a pearlitic structure, 
is superheated in a melting furnace and so far carburised, 
that in the subsequent tapping and casting, limited through 
temperature drop and inoculation, a mixture supersat~ 
urated with carbon results, which under controlled rota 
tion conditions is cast in such a way, that the so produced 
cylindrical hollow body has at its bearing surface at least 
3% by weight of graphite in a pure pearlitic structure. 

This has essentially the advantage, that in the so pro 
duced cylindrical hollow bodies, which are stressed by 
friction and the separate lubrication of which is not un 
conditionally assured, the bearing surface has signi?cant 
surface portions of graphite, so that adequate resulting 
properties are thus assured with high stress. Thereby, the 
bearing surface of these liners contains about 19% graph~ 
ite. This signi?es in contrast to the usual pearlite casting 
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2 
in which only about 12% of the surface consists of 
graphite, a relative increase of the graphite surface of 
about 50%. 

Suitably a eutectic to hypereutectic cast iron with the 
following analysis is used: 

Percent 
Carbon ______ __ 23.7 

Silicon (max.) 1.5 
Manganese (max) _______________________ __ 1.0 
Phosphorus (max.) _______________________ __ 1.0 
Chromium (max.) ________________________ __ 0.9 
Molybdenum (max.) ______________________ __ 0.9 

Nickel (max) ___________________________ _._ 2.5 
Copper (max.) _ 1.5 
Tin (max.) _____ 1.2 
Sulphur (max.) __________________________ __ 0.12 

Thereby a heterogeneous mixture of liquid cast iron 
and containing solid graphite can be teemed into the cen 
trifugal mould. 
The carbon supersaturation and graphite separation can 

also be initiated through mould inoculation only in the 
centrifugal mould. Advantageously the peripheral speed 
of the centrifugal mould amounts to a maximum of 5 
metres per second. 

This has essentially the advantage that on the one hand 
zone formation is avoided or reduced and on the other 
hand a coarser graphite is obtained and a ?ne eutectic 
graphite is avoided. 

‘If desired and a ?ne eutectic graphite formation is to 
be obtained, the peripheral speed can amount to over 5 
metres per second. 

For production of cylindrical hollow bodies with varia 
ble graphite content in the bore, the melt is suitably cast 
to liners with diiferent external diameters of constant 
bore. Accordingly, there then results high machining al 
lowances or high wall thicknesses respectively of high 
graphite content in the bore and visa versa. 

Further advantages are shown from the following ex 
planation of embodiments of the invention: 
A hypereutectic cast iron is used, which is melted and 

superheated in an electric furnace and is highly car 
burised. In the ?lling in the casting ladle through inocula 
tion and assisted through temperature drop a hetero 
geneous mixture, supersaturated with carbon, from liquid 
cast iron and graphite results. By ?otation the graphite is 
enriched in the direction of the bore and there is then 
obtained according to this process, for example at the 
bearing surface of the cylinder liner, not only absolute 
high graphite content, but increased graphite content in 
relation to the external surface of the liner. The graphite 
content attainable in the bore increases, with equal chemi 
cal analysis of the melt, with increasing wall thickness of 
the un?nished piece in consequence of the flotation process 
taking place. 

Example 

1 2 3 

Raw material ............... ._ 116¢ X70¢ 105¢ X70¢ 96¢>X70¢ 

Wall thickness, millimeters- _ . 23 18 13 
C (furnace), percent ________ ._ 4. 6 4. 6 4. 6 
Graphite, percent __________ .. 3. 9 3. 4 3. 18 
(Bearing surface), combined 
carbon, percent ........... .- 1. 0 0. 86 0. 96 

Silicon (furnace), percent. _..- 1. 05 1.05 1. O5 
Silicon (ladle), percent.-.__-__ 1. 26 1. 30 1. 26 
Mn, percent. 0. 29 0. 47 0. 29 
P, percent“ 0. 12 0. 34 0. 12 
8, percent. 0. 038 0. 04 0. 038 
Or, percent.. -_ 0.07 0. 30 0. 07 
N 1, percent ................. .- Traces 0.27 Traces 
Mo, percent ................. .- Traces O. 25 Traces 
Sn, percent ................. .- 0. 5 

The cylinder liners produced according to the process 
of the invention have, even with small wall thicknesses of 
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for example, 10 to 25 mm., still have several zones of 
variable structure. In the processing of the bearing sur 
face guided di?erent zones are chamfered the graphite 
contents of which differ up to 1%. The number of these 
zones can, in accordance with the invention, be reduced 
to a maximum of two and in particular a graphite-rich 
inner zone and a graphite-poor outer zone. It is possible 
even to attain a continuous graphite enrichment in the 
direction of the axis of rotation. In order to avoid more 
than two different zones the peripheral speed of the ro 
tating liners is adjusted in relation to the central diameter 
of a blank to a maximum of 5 metres per second. This 
permits the use both of a eutectic and hypereutectic melt 
with at least 3.7% carbon which for the rest has the 
following analysis. 

Percent 
C _____ __ 23.7 

Graphite _ ____ _ __.._ 53.0 

Si (max) 1.5 
Mn (max.) __ __ 1.0 

P (max.) __ _ ____ 1.0 

S (max.) .._ 0.12 
Cr (max.) 0.9 
Mo (max.) ..__ ___ 0.9 

Ni (max.) 2.5 
Cu (max.) ___ 1.5 
Sn (max.) __ ..__ 1.2 

Supplementary inoculants 
The carbon supersaturation accordingly occurs during 

the solidi?cation of the melt. The graphite present after 
the casting then ?oats in the direction of the bore up to 
completion of the solidi?cation so that the latter is thus 
enriched with graphite. An exclusive as well as additional 
graphite separation can be obtained through mould inocu 
lation. 
The liners produced in accordance with the invention 

have in the pure pearlitic structure a microhardness of 
220 to 290 HV. The selected regulation of the peripheral 
speed in?uences both the formation of the individual 
zones and the graphite formation. Accordingly, lower 
peripheral speeds of a maximum of 5 metres per second 
yield coarse graphite and higher peripheral speeds of 
more than 5 metres per second ?ne to punctiform graphite 
of dendritic formation. 

I claim: 
1. Process for the production of cylindrical hollow 

bodies, particularly cylinder liners in the centrifugal cast 
ing process from a cast iron material with at least 3.7% 
by Weight total carbon content, which comprises super 
heating from a eutectic to a hypereutectic highly carbu 
rised melt in the furnace after the addition of the alloying 
elements required for the formation of a pearlitic struc 
ture, so that subsequently in the casting ladle through 
inoculation and through a temperature drop a mixture 
supersaturated with carbon results, which mixture under 
controlled rotation conditions is cast in such a way, that 
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the so produced cylindrical hollow body has at its bearing 
surface at least 3% by weight of graphite in a pure pearl 
itic structure. ‘ 

2. Process according to claim 1, wherein eutectic to 
hypereutectic melt is cast iron with the following analysis 
is used: 

Percent 
Carbon ____ __ 3.7 

Silicon (max) 1.5 
Manganese (max.) _________________________ __- 1.0 

Phosphorus (max.) 1.0 
Chromium (-max.) 0.9 
Molybdenum (max.) ________________________ __ 0.9 

Nickel (max) 2.5 
Copper (max) 1.5 
Tin (max) 1.2 
Sulphur (max.) 0.12 

3. Process according to claim 1, wherein a heteroge 
neous mixture from liquid cast iron containing solid 
graphite is teemed into a centrifugal mould. " 

4. Process according to claim 1, wherein the carbon 
supersaturation and graphite separation is initiated by 
mould inoculation in the centrifugal mould. 

5. Process according to claim 1, wherein the peripheral 
speed of the centrifugal mould amounts to a maximum 
of 5 metres per second. 

6. Process according to claim 1, wherein the peripheral 
speed of the centrifugal mould amounts to more than 
5 metres per second. 

7. Process according to claim 1, wherein the melt is 
cast to liners with different external diameters of con 
stant bore. 

8. The process of claim 1, wherein said melt is a 
hypereutectic highly carburised cast iron. 
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