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frer my high school years, |
F Wstudied engineering. During
my years at high school and uni-
versily. [ already spent every free
howr at my father's company. |
gmmed my practical experienee by

working, lraiming and studying for

more than 10 years.

At that company. we devel-
oped and producced the fivst
closed vacuum casting systems in
the beginning of the sixties. The
melting part took place under
controlled atmosphere. with vac-
uum in the lask chamber and di-
rect vertical casting from the bot-
tom ol the crucible into the fHask.
The melting was done by indue-
tion healing.

In 1983 [ lounded Schulthe-
iss [Teatmg and Casling
Technologies. My new company
started with the design and pro-
duction of temperature regula-
fion systems for solder-
ing/brazing. soldering/brazing
wire [eeders and control systents.
These soldering/brazing systems:
were available from manually
operated systems via fully auto-
matic systems up to the com-
plete soldering/brazing outlit.

Thesce systems were followed
by melting, granulating. continu-
ous casting equipment {with pat-
ent rights on sew technologies)
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Figure |: Casting Evolution

After this a series of Vacuum
and Pressure Casting units {with
patent rights) was developed.

which comprises 14 diffevent unir

sizes in 3 lechnologies.

Casting Evolution (Figure 1)

More and more the customenrs
demanded betler solutions i the
Plalinum melting and casting
lield.

Our know how out of the le-
velopment of the produced sys-
tens fogel'her with extensive ex-
perience leads to the research
and to develop solutions for the
platinum field.

The Platinum- Melting Unit.
the Platinum- Jewelry Casting
U nit and the Platinnm Burnout
Ifurnace with Roration were con-
structed tested and pul in pro-
duction.

Iistory of casting (Figure 2)

Manual gravity casting has
been applied for thousands of
years. In the museum ol Bahrain,
sepia casling of jewelry 1s shown
ol the period ol 4000 BC Sce 1.

Many hundred years later fol-
lowed the smanual centrifugal cast-
mg See 2.

Centrifugal casting with spin
axis, lor example the spring cen-
trituge and the centrifugal casting
with driving motor and induction
leating followed. See 3 & 4.

The Vicum assisted castng
with open metal pouring and
melting. (for example: with a
hurner) was the next technology
to improve the castings. See 3.

This was followed by the vac-
uum casting in a closed chamber
under protective gas. See 6.

The Vacuum and Pressure
Casting systems with tlask under
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HISTORY OF CASTING OVER THE LAST MILLENIA

(5

VACUUM

Fgure 2 VACUUM



PLATINUM MELTING AND CASTING
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PLATINUM MELTING & CASTING
SYSTEM CONCEPT

PLATINUM MELTING & CASTING
SYSTEM IN CASTING STATE
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Jagure 4

vacuum and alloy under protec-
tion gas with over presswre up to
(3 bar) 45 psi, vertical casting
from crucible bottom diveet into
the (lask. melting by induction
heating with powerful mixing of
the alloy is the latest step in the
gold and silver casting. Sce 7.

Targel (Figure: 3)

Targer tor our development
was and still is to offer solutions
for the whole ficld of casting.
even lor metals which are difTicult
to cast, like Platimum, Palladium
white gold alloys or stainless steel
through unils oplimized for usc.

Demands

We were determined to realize
a system which would lead to -
proved casting results and less
defects. A machine thar would
have morve casting Jorce and be
able to cast more material. We
wanted an optimized proportion

Frgure 5

ol tree and sprue to uselul picees
(up to now best ratio 50 to 30 % )
and an economic flask size. Per-
Ject reproduction by unit pro-
gram memory should be guaran-
teed and m addition. the unit
should be easy to handle. even [or
untrained workmen.

Solution

As solution we found the cast-
ing of platinum under vacuum
and pressure 1s only suitable for
heavy parts and lor small casting
trees.

Melting is possible open - or
under vacuum - or protechive gas.
The vacuum and pressure
casting unit with rotatung Jasks
allows to cast larger trees from

liligree up 1o heavy parts.

The spinning of the flasks
therr center axe allows to opti-
mize the usable weight of Plati-
num to 75 %.

The casting scquence is com-

puter controlled 1o cnsure opti-
mum reproduction,

Program techniques for dif-
Ferent melals and sizes ol parls
are available,

The direct documentation
proves the high quality ol the
products: the system is extremely
Hexible. as all parameters can be
controlled.

The systemis open and cus-
tomer specilic soltware exten-
sions are possible and can be
reack i by TTEPROM or modem,

Diagnose is possible al the
unit or via modemn.

Svstem concepl (Figure 4)
(Sectional drawing in melting
phase)

The tlask and the melting eru-
cible are butld into a closed
chamber which allows ro work ei-
ther in vacuum orin argon at-
mosphere with over pressure,

The Platinum is placed in



crueible for melting and the melt-
mg s started. The flask is placed

on a turntable base with own vac-
uum connection. The chamber s

closed by a cover with window for

operalor inspection and oplical
temperalure control and l'eguln-
lion.

The Platimum is melted and
the spinning of the (lask is
started.

System coneept (figure 5)

(Sectional drawing in casling

phase
Alter reaching the casting

temperature by unit control:

o The vacuum remains al [lask
for degassing

¢ The pressure mside casting
chamber goes to sel over pres-
sure

o The casting of the Platinum is
made by the control

e The speed of flask is set the
values selin the program

PLATINUM MELTING & CASTING

e The casting sequence 1s made
by the system control which al-
lows 20 casling programs

After end of casting cycle the
syslem opens and the operator
takes the (lask. The unit is ready
for next casting eycle.

This technology leads to -
proved casting results:

The vacuum and pressure sys-

tem with flask spinning leads

Lo high density ol the cast melal,

o\ comparvably low casting teim-
perature can be used.

e The lask 1s cast under vacuum
for a better degassing, thus to
produce non- porous picces
with a smooth surlace.

o By flask spinning additional
degassing 1s very casy 1o hollow
center of tree

o Casling with over pressure is

also possible for casling up 1o

3 har, 45 pst.

FLASK WITH WAX TREE DESIGN

o \lorve casting force through
rolaling (lasks!
Comimon centrifuges
200 mm arm 400 vpo. cen-
trifugal force - 438 msee”
PPC about 90m D. centrifugal
(oree —966 m/isec

o Move casting weig/ll,
up to now 128-192 dwl:
300 gr.
NEW 700 g, 448 dwt.
24 02,22 troz

o Optimization of the useful
weight proportion tree and
sprues to uselul pieees
up Lo now 50% to 50%

NEW 25% -0 73%

L'p to now 42 (lasks ea. 128 dwt
3384wt tree 2692 dwt,

parts 2692 dwt. time 7 hrs
NEW 8 flasks cach 448 dwt
3389 dwl. tree 896 dwt,

parts 2692 dwt, time - L2 hrs

1795 dwt less of platinum

PLATINUM MELTING & CASTING
CASTING TRUNKS
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CAST TREES

Figure 8
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L p o now 42 Masks ¢n. 200 ¢
SA00 g. tree 4200 g

parts 4200 ¢ tme 7 hies

NEW B (Tasks cach 700 ¢

3600 g tree 1400 g

parts 1200 g0 e L2 hos

2800g less of platinum

Detatls rom one ol our custom-

ers i LS

o [iconomic flask size,
up to now A2 flasks with 6.1 gal
of investment. 3.5 x 3.5
working hours to prepare!”?
NEW 8 flasks with 2.4 gal off
imestment, 4.3~ 4.7
working hours to prepare””

o pevfect reproduction is secured
through computer control with
20 programs in memory

o The umitis casy to handle.
even lor untraimed workmen

IFlask and wax tree design
igure 6

The design of the wax tree s
a tube shape.We deliver for the
lree rubber molds for casy pro-
duction ol the trees. Depending

on the investiment used one ol the

two flask preparmg methods have
to be used. For sedimentary
investment the top side

vestment the top side preparing.
For phosphate bonded in-

vestment the bottom preparing is

used We deliver the rubber plate

Casling trees (figure 7) .

Depending on the quantity of
the casting parts different length
ol 1rees can he used. To achieve a
good usage of the Platinum the
tuhe shaped tree can be made
hollow 1o use just ring scections Lo
apply the parts

Cast lrees (figure §) .
[ want to thank North American
Jewelers INC. W Daniel Coghlan

Sor these pictures.

These pictures show different
casl lrees as well as a preture ol
one fTask with the wax tree at the
inside before { See 4 ) domg the
cobedding in the investiment,

Conditions lor using the PPC
unil in the new technology:

To oblain oplimum casting re-
stlts, the new shape of casting
tree must he aceepted. Moreover
ibis important to mix the iveslt-
ment precisely and carefully with
distilled water or the preseribed

hardener,

Larger Masks needs accurate
investment handling, For some
mvestment we deliver tested mix-
ing and hurnout conditions,

The Masks burnt out should
beina furnaces with Precise con-
ol (Schubheiss has set up spe-
cral Fash Burnour IFurnace for
Platimum Nasks.

The exact metal weight is nee-
essary {loleranceizup ro now large
cones were quite common he-
ause ol tolerancees. We offer our
customers traimmg [or casy slar
ol production. All information of
the handling of platinuny invest-
ment handling should be re-
spected.

I thank Platinom Guild.,
Jurgen Macrz Tor the possibility
ol thrs presentation and you [or
your kind attention.

Souree: for pictures in figure 6:
Technologiebueh Uhren, Ju-
welen, Schmucek der Bielefelder
Verlagsanstalt Theorie und Praxis
des Goldsehimieds | Brepohl,
Fachbuelverlag Leipzig



