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ABSTRACT OF THE DISCLOSURE

A method of manufacturing composite bodies compris-
ing making a first part from cast iron containing sphe-
roidal graphite and a second part from self-hardening cast
iron, casting one of the parts in or on the other part and
applying heat to the combination of the two parts.

—— R —————

The present invention concerns the manufacture of
composite bodies comprising at least two parts which are
required to. have different, and frequently incompatible,
mechanical.properties, for example machinability and in-
creased toughness for one part, and an excellent wear re-
sistance for the other part. .

To obtain composite parts of this type, it is known to
provide a cast core and to apply surfrace treatment to
this core by induction or by heating, but this treatment
is generally. very difficult to carry out, because of the lim-
ited accessibility of the zone to be treated.

The present invention has for an object the manufac-
ture of ‘such composite bodies by an improved, single
process.

The method according to the invention consists in mak-
ing a part from cast iron or steel containing spheroidal
graphite and a second part from self-hardening cast iron
or steel, casting one of the parts in or on the other, and
applying a2’ heat treatment to the combination of the
two parts.

The method according to the invention may be used
whenever it is required to manufacture a mechanical part
wherein two elements should have distinct mechanical
properties which may be incompatible, for example a fork
for gear bozxes, but is suitable in particular for the manu-
facture of rocker arms, such as those used in high-speed
motors, particularly in motors with overhead cam shafts.

The sole figure of the accompanying drawing is an ele-
vational view, partly in section, of a rocker arm adapted
to be made by the method according to my invention.

The rocker arm shown in the drawing comprises a read-
ily machinable body 1 and a shoe 2 having an excellent
resistance to wear.

The shoe 2 is made by casting in a lost-wax mold a
mass of cast iron having one of the following composi-
tions:

Percent
Composi- Composi- Composi- Composi- Composi-
tion A tion B tion C tion D tion E
3.0-3.20 3.0-3.20 3.0-3.20  3.0-3.20 3.0-3.20
1.9-2,20  1.9-2.20 1.9-2.20 1.9-2.20 1,9-2.20
0.70-0.90  0.70-0.90 0.70-0.90 0.70-0.90  0,70-0.90
1.10-1.30  0.60-0.80 1.10-1.30 1.10-1.30 1.10-1.30
1} 0.30-0.80 ... 0.30-0.80  0.30-0.80
........................ 0.60-1.20 ___._...._..
1-16 1.4-1.6 0.3-0.8 1-1.6
0,10 e
...................... 0.8-18 oo
<0.20 <0.20 <0.20 <0.20
<0.10 <0.10 <0.10 <0.10

while controlling the percentage content of carbon and
silicon of the cast iron in such a way as to obtain a lami-
nary structure of mixed carbides and graphite. The shoe
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has a projection 3 provided with an anchoring aperture 4.
The shoe is then placed in a mold for the body 1 and
into this mold is poured, at, for example, 1400-1450° C.,
a cast iron or steel containing a spheroidal graphite hav-
ing the following composition:

C==3.3-3.8 percent
Si=2.0-3.0 percent
Mn=0.4-0.8 percent

The cast composite part is finally treated by heating
for one or two hours at 900° C.==20° C., cooling in the
furnace to 800° C.==20° C., maintaining this temperature *
for about fifteen minutes, and hardening in still air or in
blown air.
The body 1 of the finished rocker arm has a hardness
less than or equal to 100 HRgp while the shoe 2 has a
hardness greater than 55-56 HR..
The present invention also has for its object, by way of
new industrial products, composite bodies, particularly
rocker arms for motors with overhead camshafts, manu-
factured by the described process.
Naturally the invention should not be comsidered as
limited by the embodiment described and shown but
covers, on the contrary, all variations coming within
the scope of the appended claims.
I claim:
1. A method of manufacturing a composite body in-
cluding an easily machinable first part and a highly wear-
resistant second part, comprising the steps of:
forming said first part from cast iron containing sphe-
roidal graphite and consisting essentially of 3.3% to
3.8% carbon, 2.0% to 3.0% silicon and 0.4% to
0.8% manganese, balance iron;

forming said second part from self-hardening cast iron
consisting essentially of 3.0% to 3.2% carbon, 1.9%
to 2.2% silicon, 0.7% to 0.9% manganese, up to
1.3% chromium, up to 0.8% molybdenum, up to
1.6% copper, up to 1.6% nickel, up to 1.8% tung-
sten, up to 0.2% phosphorus, up to 0.1% sulphur,
up to 0.1% boron, balance iron;

forming a composite body from said parts by casting

one composition into contdact with the other;
heating said body for about 1 to 2 hours at a tempera-
ture of 900° C.%20° C.;

cooling said body to a temperature of 800° C.2-20° C.;

maintaining said body at the last-mentioned tempera-

ture for about 15 minutes;

and cooling said body in air.

2. A method as defined in claim 1 wherein said second
part has a chromium content of 1.1% to 1.3%, a molyb-
denum content of 0.3% to 0.8% and a copper content of
1.0% to 1.6%, with substantially no nickel, boron and
tungsten.

3. A method as defined in claim 1 wherein said second
part has a chromium content of 0.6% to 0.8%, a molyb-
denum content of 0.3% to 0.8%, a nickel content of
1.0% to 1.6% and a boron content of substantially 0.1%,
with substantially no copper and tungsten.

4. A method as defined in claim 1 wherein said second
part has a chromium content of 1.1% to 1.3%, a nickel
content of 1.4% to 1.6% and a tungsten content of 0.6%
to 1.8%, with substantially no molybdenum, copper and
boron.

5. A method as defined in claim 1 wherein said second
part has a chromium content of 1.1% to 1.3%, a molyb-
denum content of 0.3% to 0.8%, a copper content of
0.6% to 1.2% and a nickel content of 0.3% to 0.8%, with
substantially no boron and tungsten.

6. A method as defined in claim 1 wherein said second
part has a chromium content of 1.1% to 1.3%, a molyb-
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denum content of 0.3% to 0.8% and a nickel content of 3,194,642 7/1965 Bates et al. ____.__.. 29—196.1X
1.0% to 1.6%, with substantially no copper, boron and 3,502,057 3/1970 Thompson . ____..__ 148—34X
tungsten.
7. A method as defined in claim 1 wherein said first . OTI:IER_REFERENCES
part is cast upon said second part. 5 Physical and Engineering Properties of Cast Iron, Brit-

ish Cast Iron Research Assoc., 1960, pp. 358-365.
‘CHARLES N. LOVELL, Primary Examiner
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