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In the niiiiieroiis nieasurements of the setting expansion of 
anialgaiii reported in the course of time, the expansion has nearly 
always been determined parallel to the direction of condensa- 
tion. Only a few authors (among others G. 1'. Black) have de- 
monstrated dimensional changes at right angles to the direction 
of condensation, while no one seems to have examined whether 
the expansion varies in relation to this factor. 

Without attempting to discuss the various theories piit for- 
ward to explain the setting expansion of anialgain it should be 
pointed out that it miist be concluded from at least two of these 
theories that the expansion can be different in different direc- 
tions of' amalgam, depending upon the direction of the conden- 
sation pressure. Further i t  can be concluded that if such a dif- 
ference exists, higher expansion will occiir in the direction of 
the condensation. It is, however, hardly possible to predict the 
magnitude of this difference. 

The clinical significance of the setting expansion of amalgam 
is still imperfectly known, but it is obvious that, in general, the 
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expansion perpendicular to the packing direction must be the 
more interesting factor to consider. 

For these reasons the present study was undertaken. 

METHODS 

Cubic test specimens with an edge length of 6 inn1 were made 
by condensing triturated amalgam in a special steel mold (Fig. 
1). which was square in cross-section, and 15 nun high. The 
lower end of the mold could be closed with a piston, about 2 mni 
high, attached to a circular foot. In most of the tests the amal- 
gam was condensed in the mold with a piston, about 15 nim in  
height, under a continuous pressure applied for three minutes. 
In a single experimental group the amalgam specimens were 
prepared by hand condensation with the usual intermittent 
pressure; the plugger had a flat, rectangular working face with 
an area of 3.6 mm', and the condensation pressure was 2 kg. 

The brands of amalgam alloy to be tested were niixed with 
mercury in accordance with the manufacturers' instructions, 
after which amalganiation was accomplished in a Wig-LHug 
mixer. The brands were: Solila Alloy (Amalgamated Dental Co. ), 
New True Dentalloy (S. S. White Dental Mfg. Co., G. B.) ,  and 
Splitter Amalgam 50 76 (Degussa). 

The expansion of the anialgain specimens was measured by a 
Johansson Mikrokator (type S 510-7), set at a gauge pressure 
of 1.0f0.3 g. The specimens were placed on the instrument by 
means of a centering device (see Fig. 2 )  to ensure that their t i n -  

dersurface rested on a flat steel disc, approximately 4.5 inin i n  
diameter. A similar steel disc was centered on the upper surface 
o f  the test specimen, and the contact point of the microeator w a s  
placed against the center of this disc. The purpose of this spwial 
arrangement was to avoid support of the specimens on the rela- 
tively unstable edges, inevitable with the mold used, and thus 
to eliminate what was considered a source of considerable sys- 
tematic error. 

With the present technique the initial reading could be taltrn 
ten minutes after mixing was started. The expansion was inea- 
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Fig. 2. Centering device for placing tile cubic specimens on the foot of the 
microcator. Note the two steel discs under and on top of tile specimens t c~  

prevent inaccuracies of measurement duc to projecting cube edges. 
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sured alternately parallel and perpendicular to the direction of 
condensation on every second test specimen. Each expansion 
test was run for 24 hours from start of trituration. 

1tESL"L'I'S 

The experiniental findings appear in Table I. Fig. 3 shows ty- 
pical expansion curves for measurements taken parallel and at 
right angles to the direction of condensation, respectively (Solila 
Alloy, GO kg). For each series ten tests were carried out parallel 

Table I 

Solila Alloy 1 Hand con- , 0.036k0.017 
dcnsntion I 

' Expansion in per cent ' 

0.045~0.011 

13ra ncl Condensation ~ to at riglit Differelice 
I angles to , I ~ direction of condensation 

. .- 

Soliln Alloy ~ Piston 30 kg 
% B , B 6 0 %  

I I I 

0.223kU.031 1 O.l(i!)f0.091 ~ significant , 
0.151f0.00!) ~ 0.124~0.011 ' highly 

~ ~ 

, significant 

to the condensation pressure, and ten at right 
pressure (except that the number of tests was 

almost 
significant 
highly 
significuii t 
not 
significant 
not 
significiin t 

angles to the 
only five lor 

Splitter Amalgam 50 % 1. Table I gives the mean values and 
standard deviations found for each experimental group, and fur- 
ther the level of significance is given for differences between 
the expansion at right angles and parallel to the condensation 
pressure. The data show that in several cases there is a clear dif- 
ference between the expansion in the two directions, and that 
the expansion parallel to the pressure is higher. The difference, 
however, is very slight in all cases, viz. approximately 0.0:)- 
0.05 O/O. For hand condensation no difference was found he- 
tween expansion in the two directions. 
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Fig. 3. Typical expilnsion c u r v e s  for  measurc~mcnts p;~raIlcl to  the cont1ens:i- 
t ion prtassurc (upper curve)  ;itit1 pcrprndiculnr to lllc pressure (lo\vcr curve).  

Sl l  M M A H Y  

?‘lie setting expansion of  anialgani was measured parallel and 
at right angles to the direction of condensation. When conden- 
sation was performed by a continuous pressure on a piston, the 
setting expansion in the direction of the pressure would generally 
show a slight thoiigh statistically highly significant -- in- 
crease over the expansion perpendicular to the pressure. Test 
specimens made by hand condensation showed the same expan- 
sion in either direction. 

R ~ ~ S L J M ~ ?  

EXPANSION DE PRISE DE L‘AMALGAME: INFLUENCE DE LA DIRECTION 
DE LA CONDENSATION 

L’expansion de prise de I’anialganie a &tC iiiesurCe parallble- 
iiient B la direction de la condensation et perpendiculairement B 
celle-ci. Lorsque la condensation Cttait effectuCe par pression con- 
tinue siir nn piston, I’expansion de prise dans la direction de la 
pression prksentait line augmentation lkgbre, niais significative 
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du point de vile statistique, par rapport I’expansion perpen- 
diculaire a la pression. Les spCcimens d’Cpreuve faits par con- 
densation manuelle prksentaient la mdnie expansion dans I’iinr 
et I’autre direction. 

ZUSAMMENPASSUNC 

DIE ABBINDEEXPANSION DES AMALGAMS IN ABBHdNGIGKEIT DER 
KONDENSATIONSRICHTUNG 

Eine Untersuchung wurde durchgefuhrt uber die Abbindeex- 
pansion von Silberanialgam parallel mit bezw. senkrecht ZLI der 
Kondensationsrichtiing. Bei Versuchen, wo die Kondensation 
durch einen Itontinuierlichen Druck von eineni Kolben erfolgte, 
war ini allgemeinen ein deutlicher, obgleich geringer Unterschied 
zwischen der Expansion in den beiden Richtungen zii verzeich- 
nen ; dageben gab es Iteinen Unterschied, wo das Aiiialgani hand- 
kondensiert war. 

Address: Rognl Dentnl College 
4 ,  Universitetspnrlcen 
Copenhngen @ 
Denmnrk. 


