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STRUCTURE STUDIES OF AMALGAM 
I.  CORRELATION BETWEEN STRUCTURE 

AND PHYSICAL PROPERTIES 
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In studying the mechanical and physicocheniical properties of 
 inal alga in fillings it is often useful to know these properties in 
localized, sniall areas, such a s  the filling margins. 

Srunrtz & Phillips (1958) carried out such studies by a chemi- 
cal method of analysis described by Cmruford & Lctrson (19%). 
A cheiiiical approach is based upon the correlation between the 
chemical and physical properties of amalgam. Such a method, 
however, presents limitations for analysis of small samples. Be- 
sides, i t  is complicated to use in certain, more detailed studies. 

Other authors (e.g. S. Ohst, 1953) have used microniechanicnl 
testing iiiethods for charxterization of the cheniical and physi- 
cal properties of amalgam. However, according to experiments 
by one of the present authors (K.D..J.) these methods can scarce- 
Iy give :I detailed graduation of an  aiiialgaiii filling, since quite 
considerable differences in  physical properties were reflected as 
Yerp moder:rte, often doubtful differences in the measuring re- 
sults. 

The aini of the present 1vorlt is to  present a method that, 
based on a microscopic examination of the structure, permits the 
greatest possible detailed and accurate characterization of the 





Fig. 1 1%. 

Fig. 1 .  'I'he siiiiir :im:ilgani spc~cimen etched for  -5 ( A )  :ind for 20 seconds (13). 
I h e  two surfaces are identical i n  :ippearanc:c. Note the  black well-defincd re- 

sidual grains of the ?-phase. True I)cntalloy, mercury content  approx. 
1.) 7 r .  Jlogiiified 330 times. 
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Fig.  2 A .  



Fig. '2 C. 

Fig. 2.  Microsections o f  atii:ilgam with  d i f fe ren t  mercury content  due to  
variation in condensation pressure. A, -54 % Hg. B. I S  7: Hg. C, 3!) 75 Hg.  
Note t he  incrc:ising amount  of deep black y-grains, and  the  decreasing 
amount of large, light grey crystals of t h e  ;!?-phase. hlagnified 280 times. 

iiianuf:~turers'  instructions. 'The residual Inercurg content wus 
determined by a method described by .I@rgcnsen c t  IVielsen ( 1964, 
1'. 230) ,  and gave the results shown in Table 1 ; k ) .  

For determination of crushing strength ten speciiiieiis for each 
conibination of wriables v e r e  iiiade froin each alloy. After three 
days the speciiiieris were crushed in a 1000 lig Losenhausen tester 
with a loading rate of 10 kg per second. The results of  these 
iiieasureiiients :ire giyeii in Table 11"). 

l h e  saiiiples used in  the iiiicrostructur:il studies of the uinal- 
gains were prepared in the following way: Cylindrical specinlens 
were obtained as described above. Twenty-four hours or inore 

::.) Since only two o f  thc  alloy brands xvcrc usrd for complete structural  
examination, 1 1 0  Yalues ;ire recorded for mercury content and crushing 
strength of the third hr:) nd.  
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1) oi n t s per preparation. TI1 e d :I t a, c :I I cu 1 n t e (1 s t :i t i s t i c all y, arc  1) re-  
sented in ‘rable 111. To test the :rccLIr:rcy of the di:ignostic pro-  
cedure the saiiie profile with 100 points  as counted independ- 
ently by h t h  authors with the following results: y-plwse (33,333), 
nintris (62,63),  porosity ( 5 , 4 ) ,  the br:icl<eted figures indic:tting 
the ttvo workers’ individu:rl findings. 

Only one specimen w a s  counted for each comhin:~tion of vnri- 
:ihles. Comp:irison of the counted prep:tr:ttion with :tt least one 
c.ontrol prel):ir:ition rew:iletl no .;tructur:tl dift‘crence. 
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Fig. 5.  1’c.rcent;tg:e :irnouiit of w\itlu;il gra ins  i)f  t h e  y-pll;tse plottcd against  
residual niercury contt.tit .  I and I1 :IS i n  Figure  5 .  

The structure of specimens froin DAB St:ind:ird alloy w a s  
somewhat less clear under the inicroscope than  that o f  the other 
two 1)r:inds. These specimens were therefore not counted; appar- 
ently their structure W:IS essentially the s:iiiie :IS for the (1u:iii- 

titatiyely tested speciiiiens. 
The influence of  iiiixing tiiiie 11p011 aiiialguni structure WIS 

examined in  ;I special series of 1)repnr:itions innde from 1’rue 
Dentalloy. T h e  results :il)pear i n  T:il)Ie TI’. 
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tant since it tells us that, relatively, the y-containing aiiialgaiii 
has a high crushing strength with little difference between the 
weakest and the strongest areas. A reasonable aim for an ac- 
ceptable ainalgaiii technique would therefore be fillings without 
I f  J -  ree :ireas. 

SC X I  &I A R T 

The purpose of the present work is to present :i iiiethod for n 
detailed characterization of the structure of niiialgaiii fillings by 
iiieans of the relative amount of y-phase, and for showiiig the 
relationship hetween on the one hand the structure and on the 
other hand the mercury content and the iiiechanical properties 
of :rinalgaiii. The results are presented in Tables 1-111 and Fig- 
ures 2, 4, aiid 5 .  The iiiethod is useful ainong other things in 
studying the influence of types o f  instruments and technique 
upon mercury content and  inechanicnl properties of small parts 
of :iiii:ilgain fillings. 

Ii  6s I'M B 
ETUDES SUR LA STRUCTURE DE L'AMALGAME 

1 CORR€?I,ATION ENTKE LA S'IRI'CTt'RE E'1' LES PHOPRlETI?.S PHYSIQI'ES 

Le but du priisent travail est de presenter une iiikthode destinee 
a caract6riser d'une iiianiirre d6taillPe la structure d'obtur. &i t '  ions 
tf'amalgaine :IU iiioyen de la quaiitit6 relative de phase 7, et i~ 
iiiettre en iividence le rapport entre d'une part  la structure et 
d'autre part  I n  teneur en iiiercure et les proprietes iii6caniques 
de 1':iiiialgaiiie. Les resultats sont pr6sentCs sur  les tableaux I- 
111 et les figures 2, 4 et 5 .  Cette iiikthode est entre uutre utile 
pour etudier I'influence des diffPreiits types d'instruments et de 
technique sur la teneur en iiiercure et sur  les propribtiis iiieca- 
niques de petites parties des obturations d'niiiiilgaiiie. 

Z L' S A hl &I EN F ASS K'NG 

STRUKTURUNTERSUCHUNGEN VON AMALGAM 
I.  I<ORREIdA1'ION ZIVISCHEN STRl'liTCR L 3 I )  PHTSIKAI,ISCHI<N 

EIGENSGHAFTEN 

Der Zweck der yorliegenden Arbeit ist die Darlegung einer 
Methode zur detaillierten Charakteristilt der Struktur von Aiual- 
gaiiifiillungeii, ausgedriickt durch die relative Menge y-Phase, so- 

37 ~ dctrc odoni .  sccind. 1'01. 23. 






