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Recent iiiipres\ion technique\ pi'o\ide tlie opportunity lor 
iiiaking working inotlel\ and (lie\ with extrciiiely sinall diiiien- 
s ion :i I c l i  :i n g e s . 

'l'tie procedure th:it yields :iccur:ite ( l ie\  deiii:ind\ \iiiiil:ir pre- 
c i h n  in the work of  iiuikiiig tlie c:i\t s o  tha t  correction on 
trying in  the niouth \liould rarely he neces\:iry. The mxuing, 
inve\ting : ind c:isting proce\ses inust therefore he \uch :i\ ~nny 
lie relied Lipon to provide :iccur:itely fitting castingq. 

The evolution o f  l h e  technique described in  this :irticle hi \  

been b : i d  on thc following reqiiireinenls. 

( 1 ) T h e  die should never he defornied 1 9 7  the  c:isting. 
( 2 )  The c;isting should be :I little too large, leaving :I gap 

of 20-50 I (  tor the ceiiient between the inner 4urf:ice o f  the  
casting and the tooth 1)repar:ition. 

( 3 )  l'hc technique should not inTolve uririece\s:iry lo\s ot 
tiiiie or exce4sive ii1:iteri:il costs. 
(1) The iechnique \Iiould I)e sl:intI:irdized over :ill critical 

\ t  age\. 

a1 4NII'I7L.4 I'ION OF 1 IIE \\'AS 

'I'he Ixittern which i \  innde in inlay casting w i x  iiiust fit the 
die accurntely :ind reach t o  the ninrgin o f  the 1)rep;ir:ition. If  the  
wax is 1)laced in ;in undercut it will rupture  :it the widesl p r l  
\dien the  ]):ittern is reiiiovetl. I I  the p i t t e r n  slides over such :I 

Imiiit lvithout ru1)turiiig i t  w i l l  be distorted. T h e  w a x  is ihen 
too soft nnd plnstic.. Al c:isting w i u  should thereforc l)t> h:ird 
;cnd fnirly hrittlr.  
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If the thickness o f  the walls of a pattern is greater than the 
stated above wider sprues must be used since the canals from 
the reservoir must always be wider than the widest part of the 
wax pattern. 

In such cases it is possible to iiiake tubes of  convenient dia- 
meter by rolling copper sheet into tubes and soldering. Another 
way is to iiielt low-fusing wax on 2 i n i n  tube to the r e p i r e d  
thickness with the aid of a Miller loop. 

il t tnrhiny fhr spr i i (~  p in .  The sprue pin should :ilways be 
placed in  the thickest p;irt of  the was  pattern. The last o f  the 
melt in the mould 11i:iy then harden and draw sufficient iiiolten 



23F C.-G. CUSTAFSSON A S D  B. IIEDEGXRI) 

:illoy froin the excess to coinpensate for cont rx t ion  on cooling. 
I f  there :ire two or inore wide parts connected by narrower parts, 
each of  thein should h:ive :I  ax sprue pin;  : i l l  o f  thein :ire joined 
to  :I in:iin copper pin. 

The sprue pin is pI:iced in such :I direction that the strcniii 
o f  molten inet:il is not forced to deviate greatly from the  direc- 
tion o f  the pressure applied in  casting. 

When the p i t t e r n  is to be reinoyed fro111 the die the sprue pin 
should he so 1oc:ited th:it the  tension does not cause deforinntioii 
o f  the piittern. 

The sprue pin on attaching should be iwrefiiZZ!y i c~trrr~~rt l  and 
placed on the pit tern.  One should avoid pushing the pin right 
through the wax. If i t  is necewiry to  melt on fur ther  wax for 
fixing the sprue pin, ;I Miller loop is used. 

ix \ 'wr I sG THE PATTEIW 

1~'Znsk. T h e  fl:islc used for this technique consists of' :I steel 
cylinder with external and  internal diameters of  32 and 29 111111, 

i.espectivelg. l'he standard length is 38 J I I I I I ,  hut other lengths 
ruay he used. The distance froin the hottoin of the cylinder to 
t h e  wax pattern should he 6 -8 i i i i n .  So thick a hottoin layer 
will wi ths tmd the casting pressure hut still he porous enough 
to :illow air  to pass easily on casting. 

,-\shestos liner. T h e  cylinder hns an asbestos liner, the coiii- 
pressihility o f  which perinits exlxinsion of  the investinent. For 
standard f1:islcs an asbestos rectangle o f  93x31 inn1 is used. It 
is h i d  in the f l a s k ,  dzinipened :ind pressed lightly against the 
w i l l .  If iiiaxiiiiuiii e x p n s i o n  o f  the investment is  required :I 

double thickness of  asbestos inay he used. The flask should be  
free o f  :isbestos :I 5 in111 space :it the top o f  the cylinder :ind 2--3 
111111 at the bottoni. If the asbestos covers the whole surface 
asbestos fibre i i iay he worn o f f  and lie in the mouth o f  the sl)riie 
on boiling out the wax. 

lnnrstinent.  (;old alloys of  v:irious types have :I line:ir casting 
contraction o f  1.5-1.7 per cent. (Holle,jhtrcli, 1951 ) .  Most 
sources ( ApprI ,  1938, for example) give :I total value o f  1.60- 
1 . 6 5  per cent. for setting and therinal expansion o f  different 
iiiveslinent iiinterials. ?'he contrnction of gold :illoy can thus 
he compens:ited coinpletely under f:ivourahle conditions. Rerr,  



Christobalite, which is used by the author\ ,  h:is the highest 
expansion :inti most uniforiii quality.1 

So ( I S  to IwiiJr cilwtrys the s m i e  unlrre for r . rp ins ion,  constrint 
q i imt i t i e s  of inrwstnirnt inatorin1 r i n d  distilled uxiter (ire rtsetl 
( 25  9' t r i i d  10 cc ) .  The investment porotler is riwighrtl riccurritrl!y 
rind kep t  in dr!j airtight lings. 

The witer  should be distilled or boiled so that  dissolved g:ises 
do not form bubbles i n  the sp:itul:ited mix or the chemicals 
present in the w:iter supply influence the  hardening of  the in- 
vestiiient and its expansion. 

The ratio of the quantities used is chosen to give the highest 
cxpnnsion with ii inix o f  workable consistency. 

In vnriution in expansion are  required it is hest to increase 
or decre:ise the c p m t i t y  o f  water, sinall clianses in which give 
proportionute changes in the expnnsion v:ilue\ ( J l o o r f ,  1952 ; 
et d.1. 

I f  the iii;ixiiiiuni setting and therinel exp:rnsion of the invest- 
iiient is  used, contr:iction of the niet:il alloy is j list coinpensated. 
A s  mentioned above the casting iiiust be slightly too large :inti 
the authors require :I linear e x p n s i o n  of  the investment of 
2.0-2.2 per cent., :I figure obtained be iiialting use :dso of  tht> 
hygroscopic csp(insioii,  the value of which is p:irlly dependent 
on the tiine between the besinning of the sp;iiul:ilion :ind pl:rcing 
the filled flask in water (Fig.  3 ) .  

The inoesting procc~.s.s. For the outlined Lrchnique : i n  elastic 
rubber cone siinil:ir to th:it illustrated in Fig. 1 is used. 

The sprue pin is  placed in the cone so that  the length of  the 
sprue c;innl is not niore th:in 2 i n 1 1 1  ; :I short sprue ensures utiliza- 
tion of excess inetal :IS ;I reservoir. The pin iuay be \vnxed to the 
cone. If greater width of the sprue c:inal is required inore low- 
fusing W:IX is inelted on the tube with :I Miller loop. 

If  Kerr Microfilin is used for lubricating t h e  die the W I X  p a l -  
iern need not be washed. In any case il is  necessary to avoid 
using fatty substances of any  type (vaselin, iiiiner:il oil, etc.)  :IS 

:I die lubricnnt. The rubber cone is brushed with :I lubricant to 
facilitate removal from the investiiient. 
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The weighed qwintity of invesliiient powder ( 25 g )  :ind 
(10 c c )  water :ire iiiixed under vihr:tticin a i d  stirred curefully 
with a spatula l o r  ~ i i e  ininute. The mix is then vihrnted in the 
plaster bO\Yl for 15-30 seconds. 



A thin 1:iyer of wetting agent1 is p;iinteti o w r  the whole \V;I\ 

p :I t te rn . 
During vibration :i layer o f  the investineiit is brushed over 

the daliip w:is pattern (Fig. 7 )  ; this layer will then be huhhle- 
free. 

l'he flask with its asbestos liner is placed on tlie cone. 
During yibration the investiiient is poured in the fl:isk so that 

it flows down one side of the flask :ind fills it f r o m  the bottoni. 
"hen the was  pattern hiis been covered with investment the 
fl:islc is filled without vibration. 

Hggroscopic. c~.x.ptrnsion. Iiiiiiietliately after filling the flaslc it 
is placed in :I t1ierinost:iticwlly controlled wt te r  b:ith at 97--40" C. 
'I'he mtiter should cover the flask which should reinain i n  the 
bath for :it least 3 0  iuinutes, :ind preferably one hour. 

1 The n e t t i n g  agent should prc,vcsiit t h c s  f o r i i i a t i o i i  of fuanr :is \ vc l l  i is  

reduce t lic surface tens ion. 
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The csisting cone :ind sprue pin are  reiiiowd and the flask 
placed in :I snucep:rn with :I 10 per cent. soda solution (40-- 
60" (2.). The vessel should have a grid in the bottom on which 
the flask stands. The solution, which should cover the flask to 
soiiie depth, is brought t o  boiling point, and after 1-4 minutes 
the wax will flow out of the f l a s k .  This  inethod of  removing t h e  
wax does 1101 impair the investment and ensures :I siiiooth sur- 
lace for the cnsting. 

The furnace should be electrically heated arid fitted with ;I 

rheostat and pyroineter. It should be very close to the casting 
apparatus. 'l'lie fl;isk haying heen relooyet1 froin the hoiling 



water, it is placed in the cold furnace. For the first 1.5 minutes 
the temperature is raised gr:tdually to 120- 130" C. l o o  
rapid heating at this stage results in violent boiling of the 
excess water and incurs a risk of rupturing the investment, with 
rough castings :is a result. The furnace door is left open during 
the first I5  minutes to allow unimpeded escnpe of the steam. 

Fig. 8. Sectional diagram of cone and f h 5 k  after the latter has l~eeii  placed 
i i i  t l ir c01ie. Kotr that tlic ; ishr\to\  liner d o e s  not reiicli tlic r im of the f lask.  

The teiiiperature is then slowly increased so that 550" C. is 
reached after 60- 75 minutes and this level is maintained for 
at least 20 Iiiinutes,* after which the casting n1:i-y be proceeded 
with. At 550' (1. the ralbid theriiial expi is ion of the investtilent 
will have reached its niaxiiiiuiii. It h:is been found eiiipirically 
that the greatest diiiiensions of the c:isting are reached a t  this 
temperature of the investment. 

In restorations where wrought retention pins are  used the teiii- 
perature is raised to about 650" C. This ensures :I strong joint 
hetween the gold alloy and the inetal pin. 

CASI'ING PROCEDC'RE 

Casting r ippwatus .  For casting, I specially designed horizontal 
centrifug:il iliachine is used (Fig. 9 ) .  It is driven by :I rubber 
band which provides considerably greater acceleration than :I 

~ 

1 The atitlion ha\r  fo~uid ,  that  there i s  ;I delay of  18 --20 niiiiutes h f o r r  
the inner part of the investment rcachrs the  teniprriiture of  I l l c  outrr 
\urf:lce of  t h c  flnsk. 
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metal spring. The initial speed niay be very high. 13all bearings 
are used. 

The a r m  which supports the flask holder is :irticulated t o  
the rot:iry iirtii. I t  oscillates through :I inaxiiiiuni angle of 240 
with no resistance other than tha t  due to friction in the suspen- 
sion. (Fig. 1 0 . )  

l'he f1:isk holder, which is :I continuation o f  this ;irni, inukes 
:in angle to the horizontal which may be wr ied  between 30 :ind 
45". By virtue o f  this inclined position of  the flask and the 
shape of  the cone :in obtuse angle at  one half the height of 
the cone - - the metal :illoy will melt in the angle :ire:i without 
covering the iiiouth o f  the sprue. For this re:ison the dianirter 
o f  the sprue is not liinited by the presence o f  the melt and it can 
he inade wide enough for the excess casting iiietal to function 
a s  :I reservoir. ( I t  is important to use :I large excess of alloy :IS 
the casting pressure is then increased ) .  



Since the metal is inelted in the flask there is no risk that 
the flask will be cooled to m y  great degree, : is is the case with 
the usual designs o f  horizontd custing :ippar:itus, where the 
d loy  is inelted in :I separate crucible. Ihiring the whole melting 
procedure heat is supplied to the fl;tsk froin the flame. 

Moreover, the inolten nietal has :i short distance to travel so 
that it is unable to  cool off so iiiuch :IS in the crucible before 
reaching the inouth of the sprite. I t  need not, therefore, be over- 
heated :IS inuch :IS when using these earlier types of horizontal 
casting apparatus. The short distance :ilso involves less contact 
with the air, with the result that the casting will be denser. 

Ciisting. The heated flask is placed in the casting apparatus 
after winding it up. Under the flask holder is placed a small 
gas flaiiie (from :I bunsen burner, for exaniple,) that prevents 
the temper;iture of  the flask froin falling while the :~lloy is being 



put  in the fl:isk. \I'hen t h e  tiiet:il begins to fuse this flnine ~ u a y  
be extinguish etl. 

The melting flaiiie is firstly pssed over the nlloy. When it 
begins to  take on :I light red hue the reducing 1):irt of  the  f lu~ue  
is directed on the metal. The  flux is :ipplied :md :IS soon : is  the 
d l o y  has welted the a r m  is released. 

The apparatus is  then allowed to rotate freely. T h e  time i t  
takes for the rotating component to come to rest is  sufficient 
for the flnsk to cool to :I point where i t  may be p1:iced directly 
in cold w i t e r  without the risk of tleforiuiiig the cast. 

The cssentiuls o f  the :uithors' Iechnique for investing : ind 
casting :)re the following. 

( 1 ) 'l'he sprue pins slioulci he tu1)ul:ir. 
They should be fised in the  widest par t  of the wax pattern 

and  should have :I greater dinnieter than the iii:ixiiiiuni width 
of the pattern, :ind :I length of  2 iiiiii. 

After fixing the sprue pins the W R X  p:ittern s h o u l d  be cooled 
in water at 1% 17"  C. while i t  is still on the die. 

'l'he pattern with the pins is pl:iced on the cone, I h e  surf;ice 
of which is p:iinted with :I lubricant. 

( 2 )  The flask is lined with daiiip asbestos. 
( 3 )  25 g Kerr Cristobnlite investiiient is  inixetl with 10 cc 

distilled water under yihwtion, until :I siiiooth bubble-free 
consistency is obt tii  tied. 

( 4 )  The 1):ittern is  brushed with :I wetting agent. 
While the p:ittern is  still we1 t h e  inwstnient is €)rushed on 

( 5  ) 'l'he flask is placed on the cone. 
( 6 )  The investment is  poured into the Elasli during vibration. 

T h e  mix runs  down along one side of the f lask  :tnd fills i t  froiii 

the bottoiii. \\'hen the x i x  pattern is covered the flask is filled 
by hand. 

(7) The filled flask is placed in :I tlieriiiostaticallSr~ll~~ controlled 
water-bath a t  37-40" C. :tiid left to  stand for 30--60 minutes. 

18) The cone :ind sprue pin :ire renioyetl. 

the pattern during vibr:ition. 



( 9 )  The flask is placed upright on n grid in :I s:iucep:in contnin- 
ing 10 per cent. soda solution (40  4 0 "  C.) which should cover 
the flask liberally. The wax is retiio\~ed hy boiling for .5--(i 
iiiinutes. 

( 1 0 )  The flask is iiiiiiiediately placed in  :I cold o w n .  T h e  
teiiipernture is raised slowly during the first I5 ininutes to 
120-130" C. :ind then increased to 550" C. over 7.5 i i i i~iutrs  ( t o  
650" C. if wrought cl:tsp pins are  used) and held at  this level 
for 20--25 minutes. 

( 1  1 ) The casting apptr:ttus is  wound up and fixed. 
( 1 2 )  The fl:isk is  placed in the flask-holder and the flnine 

placed heiieat ti it .  
(13) The cast  :illoy is pl:tced i n  t h e  flask and the fusion per- 

foriiied with i i  special flame. 
The fusion should he carried out f:iirly slowly - over 1-1 */r, 

ttiinutes. 
( 1 4 )  A s  soon a s  the alloy has iiielteti the ruhher spring is 

released. The :ipp:ii-:ttus is :illowed to rotate freely. 
(15)  M'hen the rotating coiiiponent has slopped the flask mag 

he cooled directly in cold water. 
( 1 6 )  The sprur i s  s:wn off (Pliers should not he used) .  

Z I'S A A 1  >I EN F A SS I'N (; 

STAN1)AHI)ISIERTE EINBETTUNGS- UND GUSS-TECHNIK 

Die heutigen Ahdruckiiiethoden gehen u n s  die Mijglichlteit, Ar- 
heits- und I-'r8par:itionsiiiodelle iiiit ausserordentlich geringen 
ditiietisionelleii Ahweichungeri herzustellen. 

Die Technik, die uns ex:ikte Jlodelle giht, fordert eine solche 
Gen:iuiglceit in der Arheit hei der Herstellung einer Konstruk- 
tion, d n s s  eine Korrelctur heitti Einlxissen in  den Mund nur  in 
A ~1 s 11 ah 111 e f 5 I I e 11 vor li o t 11 i i i  e t i  sol 1. Die \$'a L' h shrh N n d I it  n g s-, Ei 11- 

hettungs- und Guss-'l'echnilc, die m i n  :inwenden inuss, sol1 d:iher 
so sein, dass die erzielten Giisse genwu die gewiinschte I'nssforiii 
ha  hen. 

I3eini Aus:irheiteti der Technik, welche die j'erfnsser iiii f o l -  
g e nde t i  he sc h r ei hen, si ntl n itc h s t eh e n d e For tler u n ge n :i ct f g e s t e I I t 
worden : 



1 . I)er G u s s  tfarf nie iiiit Gewalt :iuf d n s  I'rap~~r~itionsiiiodell 
gepresst werden. 

2. Die gegossene Konstrulctioii iiiuss 11111 so vie1 zu gross sein, 
d a s s  sic einen SpieIrnuiii yon 20- 50 ;( f i ir  das Zenient zwi- 
schen der lnneiiseite der Krone untl der Oherfllche des 
Pfeilers gewiihrt. 

3. Die Technik dnrf weder griisseren Zeitverlust noch griissere 
Materi:ilkosten init sich fiihren. 

4. Die l'echnilc sol1 so standardisiert sein, d a s s  sie ; i t i f  alle kri- 
tischen Moinente Riiclcsicht niniiiit. 

Die folgende scheiiiatische Ubersicht ist eine ZusaiiiiiienC:is- 
sung der yon den \'erf:issern vorgesch1:igeneii st:ind:irdisierten 
Einbettungs- und Guss-Teclinilc, 

1. :I) Als Gusslcaniilstifte sollen Riihrchen verwantlt werden. 
bl  Der Gussk:inalstift sol1 aiii  dicksten Teil des 1V:ichs- 

iiiodelles befestigt wertlen u n d  soll einen Durchiiiesser 
hnben, der griisser ist nls das Mass tier diclcsten Stelle 
des Modelles, sowie eine Linge von hiichstens 2 inin.  

c ) I)as M'achsniodell soll nnch Fixierung des Gusstiftes untl 
wiihrend es  noch :iuf tiein I'rBp:irntioiisiiiodell sitzt, in 
Wasser von 15-1 7"  C gekiihlt werden. 

( 1 )  Ihs  snit Gusstift versehcnde \V;ichsiiiodell wird : i u C  
einen Gusskegel gesetzt, dessen Oherfliiche init Seifen- 
spiritus bepinselt wird. 

2. Die Kiivette wird niit feuchteiii Asbest ausgefiittert. 
3. 25 g Kerr Christobalite werden iiiit 10 cni'i :ibgelcochteni 

destilliertem 1V:isser unter \'ihr:ition geiiiischt his iii;iii einr 
hlasenfreie, gleichiiilssige Konsistenz erhiilt. 

4. :I ) D a s  Wuchsinodell wird iiiit einer oberfliic1ieiisl):iiiniiiig- 
herahsetzenden Fliissigkeit gepinselt. 

1) ) \I'iihi*end d:is \I7achsmodell noch hiervon feuchl ist, 
pinselt iii;in unter gleichzeitiger I'ihration Einhettungs- 
mas se ii  u f die W:i c h slc on st r u 1c t ion. 

5 .  Die Kiivette wird :iuf den Gusskegel gesetzt. 
(i. Die Einbett1iiigsiii:isse wirti unter \'ibr:itioii in die Kiivette 

gegossen. (Man beachte, dass die M:isse :in der eiiien Ki iwt -  
tenseite entlang herabfliessen sol1 und die Kiivette voni 
13oden her gefiillt wird. Wenn d:is Wochs1iiodell hedeckt ist, 
wird die Kiivette ohne Vibration :tufgefiillt. 



7. Die gefiillte Kiivette soll in einein therniostatiscli regulierten 
Wnsserbnd \Ton :37-40 O C 30--60 Minuten stehen. 

8. Gussliegel und Gusstift werden entfernt. 
8. In eineiii Topf init wariiier 1 0  Yh-iger Sodoliisung (40- 

60" C)  wird die Kiivette stehend auf eineiii Hodengitter pla- 
ciert. Die Sodallhung sol1 die Kiivette gut bedecken. Das 
Wachs wird durch 5- (i niiniitiges Iiorhen der Liisung 
eliininiert. 

10. Die Kiivette wird unmittelb:rr in den Icnlten Ofen gestellt. 
Die l'eiiiperatur wird wiihrend der ernten 15 Minuten h n g -  
saiii auf 120--130" C gebracht und dann iiii \'erlauf von 75 
Minuten :iuf 350" C gesteigert (bei j'erwendung Yon Gold- 
platin- oder Pontostiften auf 650" C )  und 20--25 Rlinuten 
gehalten. 

1 1. Der Gussap1):rrat wird gespannt und fixiert. 
12. Die Kiivette wird in den Kiivettenhalter gehrircht und eiiie 

F1:iniiiie linter diesen gestellt. 
19. : I )  Die Gusslegierung w i d  in die Kiivette gelegt und die 

Schiiielzung iilit spezieller F1:iniine nusgefiihrt. 
b )  I)as Schiiielzen soll ~erhi i l t~ i i smlss ig  Inngsaiii erfolgen ; 

I-lJ Minuten. 
14. :I)  Sobald die Legierung geschinolzen ist, sol1 der Guss er- 

folgen. 
b )  Der Apparat sol1 ohne Brenisung rotieren. 

1.5. Sowie der Apparat ziiiii Stehen Iioiiiint, linnn die Iiiive 
direkt in kalteiii Wasser abgekiihlt werden. 

16. I>er Guss1i:inal wird abgeslgt (keine I3eissz:inge verwenden 

te 

) .  

STANDARDISATION DE LA TECHNIQUE D'ENROBAGE ET DE COLJI.l% 

Les inCthodes d'empreinte actuelles nous ont donnC In possibili- 
td de produire des modbles de travail et d'daboration avec cles 
benrts dimensionnels exccssivelnent f:iibles. 

La technique ( p i  nous donne des niodi.les exacts nbcessite Line 
telle prkcision de travail dnns la  production de la  construction 
clue les retouches, lors de l'adaptation dims 13 bouche, doivent 
:ippartenir aux C:IS exceptionnels. La technique du trnitement 



ii I:i circ, tie I’enrobage et I;I c o u l k  a utiliser doit donc Etre telle 
clue les lingots ohtenus ont  ex:ictenient I:I forme d’:id:tpt:ition 
ticsirbe. 

Au c o w s  de I’i.l:ibor;ilion tie la technique ddcrite ci-dessoiis 
par les :iuteur\, n o u s  nous soiiinies bas6s s u r  les facteurs 
su ivmts  : 
1 .  I,e i i i oc ik le  d’6l:tbor;ition lie tioit janiais forcer :ivec le lingot. 
2 .  La construction coul6e doit 6tre assez grnnde pour pouvoir 

I:iisser 1111 interwlle de  20-50 !t  pour le ciinent entre la 
surface int6rieure de l:i couronne et  relle du pilier. 

3. I A  lechnique lie doit p i s  impliquer iin :iccroissenient des  
1)ertes de teiiips oii  cles frnis de iiiatikre. 

4. 1~ technique tloit 6tre standardisbe de i1i:tniPre h couwir  
l o u s  lea iiioiiients ”critiques”. 

L’aperqu schi.iiintique suivant est iin ri.suind tie la techniquc 
s i ;t n (1:i rd i s6 e ti ’ en r o ha g e e t de co 11 1 6 e , p r o po sde 1x1 r I e s :I 11 leu r s . 

1 .  :I ) I>es pivots tuhu1:iires de c:in:il de coulPe doivent Ctrc 
11 tilisks. 

1) 1 I,e pivot du c:in:il de coulbe est fix6 duns la partie la 
1)lus Ppnisse du inodkle de cire e l  doit avoir un diaiiiktre 
\upi.i-ieur i 1:) plus g r a d e  6paisseur tiu uiodkle et une 
longueur de 2 n i i i i  :iii iiiaxiniiiin. 

c ) Apr65 la fixation ti11 pivot cte cuulde, I n  construction dc 
cire doit Itre refroidie dans de I’eau a 15- 1 7  O C, pend:in t 
qu’elle cst encore sur le inodkle d’blahoration. 

(1 ) Le iiiodkle de cire pourvii du pivot de coulbe c h i t  Stre 
plac6 SLIT le cOne de coulCe don1 1:i surface est hndigeon- 
n be ave c d u 1 ini i n  e n t savon n e LI x a I coo I iq ue . 

2. I, :I c‘ 11 vet t e e s t rev& tue i nt C r ie ure 1 n e n t d’a in i an t e 11 u 111 ide. 
3. 2*5 gr de cristobalite Rerr sont mPlangCs a 10 ciii‘j d’e:iu 

distill6e houillie, :ivec agitation et jusqu’h ce cju’une iiinsse 
unifornie et lihre de hulles d’air soit ohtenue. 

4. :I 1 I,e rnod6le tie cire est hdigeonni .  :tvec u n  agent l i u~nzc -  
teur. 

1)  1 Le niodkle de cire toiijours hu iiiide, la iiiasse d’enroh:ige 
ect hadigeonnce stir la construction tle cire, tout en 
effectuunt des vihrations. 

5 .  I A  cuvette est plucPe siir le chne de cou1i.r. 



li. I,a i1i:wse d’enrobnge est inise dans l a  cuvette. Cette op6r:t- 
tion s’effectue avec des iiiouveiiients vibratoires. (I1 faut 
veiller B ce que 1:i iiiasse coule sur  l’un des cOtCs de la 
cuvette et reiiiplit cette dernibre i partir du fond j .  1,orsque 
le iiiodble de cire est recouvert, la cuvette est reiiiplie h 
In iiiain. 

7. L:i cuvette pleiiie est plncPc dnns un bain d’eau B 37-40’ 
C (teiiipCrature rCg1i.e par un theriiiostnt) el y sCjourne 
pendant 30--60 minutes. 

8. Le c h e  de coulee el le pivot de coulCe solit enlevds. 
9. I,:i cuvette est ylacCe sur chaiiiy dans line casserole :tvec 

une solution de soude chaude A 10 % (40-60”) el avec une 
grille du fond. La solution doit iiiiiiierger la’ cuvette. IA 
cire est enlevhe par Cbullition de l’eau pendant 5-6 minutes. 

10. La cuvette est imin6diateiiient placCe dans un four froid. 
Ln teiiipdrature est lenteiiient 6levCe pendant le preinier 
quart d’heure jusqu’A 120 130” C, pour atteindre ensuite 
550” C pendant les 75 minutes suivantes (juscp’ B 650” (1 
si des pivots ”clasp” ou ”ponto” soiit utilisds). Cette teni- 
pdrature est iiiainteiiue pendant 20-25 ininutes. 

11. L’nppareil de coulee est tendu et fix&. 
12. La cuvette est iiiise sur son support et p1aci.e sur 1:i flaiiiine. 
13. a )  1,’nlliage de coul6e est iiiis dans la cuvette. IA fusion 

b)  La fusion doit se faire relativemerit lentenienl, 1 1,5 
est exCcutCe avec une flaniiiie spCci:ile. 

min. 
1.1. a )  Dbs que I’alliage n fondu, executer les vibrations. 

h)  1,’npp:ireil de cou1i.e peut touriier s m s  etre freini.. 
1.3. Apri?s 1’arri.t de l’appareil de coulCe, l a  cuvette peut 6tre 

dirccteinent reiiiplie d’eau froide. 
16. Le canal de cod6  est scih (Ne pas einployer de pincc cou- 

p n t e  ou de tenailles). 



IiEFEIIENCES 

dndrCi1, G . ,  1944: llorformiga gjutstift. 0. T. 52: 386. 
dppeZ,  E., 1938: Uber Expansion und I<ontraktion yon Goldlcgicrungcn. 1)iss. 

Coleman, R .  L., 1926: Physical Propcrtics of Dental hlatcrials. Dent. Cosmos. 

Ilolleiibach, G., 1948: Simple Technic for Accurate Castings: New and Origi- 

Ilolleiibach, G .  M . ,  1951: The Cast Gold Inlay. Int. Dent. .Journal 1 :  67-84. 
Knischeroski, F., 1951 : Materialenkundc der Zahntechnik, dcl I och I1 (345 

pages, 11. Pflaum Verlag, Miinchen). 
Lrrndgren, A'., & Pegton,  F. A., 1950: Hygroscopie Expansion of some Casting 

Inrcstments. .I. D. Res. 19:  469. 
Lnsaler, 12. L. ,  1940: Control of Wax Distortion by Manipulation. .J .  A.  I). A. 

1 7 :  518.  
M t r f ? e s ,  T. W., 1932: Recent Experiment Demonstrating Wax Distortion on A l l  

Wax Patterns When Heat Is Applied. .J. A. D. A. 19: 606. 
S e l k e ,  1940 : Die physikalischen Eigcnschaftcn der bei dcr indirektcn l'cchnik 

rerarbciten Materialen. Z. 11. nr 4, 1910. 
Pnlmquist, O., 1945 : InhLddningsmassor for gjutning, dcras fysikalislta cgen- 

skapcr och en pA dess:~ baserad inhiiddnings- och gjutteknik. S. 'l'. 1'. 

Pi t lmqo i s f ,  O. ,  1954: Handbok i dental laboratorieteknik. Pages 639-693. 

Rosen,  C., 1949: Centrifugal Casting by the Cire Perdue Process. (204 pages. 

SmUd, E. S., 1948 : Factors, Which Influence Casting Accuracy : Universal 

i i s f lund,  S., 1949: Stnndardiscrad inblddningsteltnik for guldgjutning. S. 'l'. T. 

Miinchen 1938. 

68: 743. 

nal Mcbthod of Vacuum Investing. J. A .  D. A. 46: 391. 

38: 268. 

(S .  T. F. T:S Forlagsfiirening, Stockholm.) 

Contact Publ. IAd. London.) 

Casting Technic. J. A. D. A. 36: 160. 

1.2: 171. 

Addresses: 
C . 4 .  Glcstavsson B .  Hedegdrd 
Sindlandsgatnn 6 
Stockholm Hollandargatnn 17 
Sweden Stockholm 3 

Royal School of Dentistqj 

Sweden 




