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It is ob\ious that the strength ol :111 :iiigiilnr innrgin decrease\ 
with the  \ize o f  t he  angle, :t f:rci which for se\eral dec:tdes has 
been taken i n t o  account in the prel).ir:ition of aiii:ilgnin fillings. 
At the \:tine time, no e\periiiient\ or c:ilcul:rtions \eem to hn\e 
been ni:ide to anal jze  the closer relationship hetueen Lhcw t\\o 
t:tetors, although the term ctlge strength i \  inuch useti in dental 
:ininlg:i I I I  liter:\ t tire. 

The purpo\e ot this worL is t o  pre\ent a relatilely siiiiple 
inethod tha t  gi\cs :I reproducible, nuiiierical eupression o f  the 
marginal strength. Spwi:iS :ittention is gi\en to  the  s i x  of the 
inargimil angle :is :I vari:ihle. I n  :I p re \ ion\  \tii(iy [ ,Icta odont. 
wand. 2 3 :  347-389) o f  t h e  proee\s nhiclr lead\ to inurginal f r x -  
Lure o f  :tin:iIg:iiii tilling\, the c o ~ i i p l e ~ ~  of t:ictor\ in\olved in the 
destruction of the in:irgin is dwlt 'ct it11 011 :I theoretic:tl and e l -  
periinent;il b:i\i\. 

ME 1 I I0I )S  

Cubic aiii:iIgani speciincns with an  edge length of 6 in111 \\ere 
prepared in :I special steel inold (Figure 1 1 6  111111 high. The 
lamer part of  the inold could be closed v i t h  ;I 2 IIIIII  high piston 
attached to :I circular toot. Tuo ininutes :titer t he  iniu \x i \  fin- 
ished it \\:I\ condensed in the inold with :I piston, ahout 1 3  iiiiii 
long, under :I 60 Lg pre\stire :il)piied for 3 ininute\. I n  the prin- 





Fig. 3 .  Close-up of the  instrument iii Fig. 2. Xote t he  specimen placed with 
the wedge angle  pointing right. 

c i p l  tests only one alloy brand was used (True  Dentalloy@, S. S. 
White Dental hlfg. Co., Ltd., G . H . ) .  I n  ;I minor series of tests a 
copper :imalgam n.:is rised ( Ash Globes, Amalgainated Dental 
Co., Ltd.) .  The :illoys were treated according to the iiimufac- 
turers’ directions. 

Four days after pre1):ir;itioii the :iiiialg:iiii cubes were filed to 
give wedge-shaped speciinens with wedge :ingles of 15, 22, 45, 
60, or 75‘l. The wedge :ingles occupied in all cases the same place 
in relation to the original cube faces, viz. p:uxIlel to and about 
2 111111 froin one of the upper edges o f  the  cube (”upper” re- 
ferring to the position of the cube during condensation). Finally, 
the surfaces of the wedge specimen were Sently polished on fine 
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t h e  test the specimen is d o n  ly displ:iced in the  horizontal plane, 
so that the loaded ha11 gradually :ippro:ache\ tlie :ingul:ir margin. 
The iiiowineiit i \  \topl)ed \\lien the iii:irgiii bre:ills. In  a l l  the ex- 
periiiients the fracture formed :I notch in tlie iiinrgin (see Figure 
1). The depth of this notch i n  the horizontal plane \\:I\ ine:r\uietl 
in :I microscope and taken l o  e\l)res\ t he  niargiiial ~,trength.  Ten 
iiieaSureiiieiits mere carried out for each angle;  l o r  :ingle\ of 22 
or inore the  saiiie speciiiien could sollietimes he u\ed for t v o  
iiieasureiiients, so that the nuinber of speciiiien\ w a s  \tii:iIler t h a n  
tlie iiuiiiber of iiie:isureiiients. 

The effect o f  alloy grain size upon the 1ii:irgin:il strength \\:is 

exaiiiined 1 ) ~  sep:ir:iting tm o fractions froni the alloy p o i 3  der,  \is., 
one helow 50 ( 4 ,  :ind one abo\e 120 p. With these fractions speci- 
inens \\ ith iiiargiiial angle5 of 30 were prep:iretl aiid terletl :is 

described. 
Tli e expe ri ni en t a I 5erie s \\ i t h c o 1) pe r :I iii  :I I g :i in i n c 1 uded ( )ii I J  

speciinens with :I 30 
\Vli en t e s t i  ng ;I s c oii ip 1 e t ecl t 11 e ;I iig 1 e bet e e n t 11 e 11 o iz o i i  t :I I 

p l m e  of thc specimen and the 5urt:ice of t racture  \\:I\ iiie:isured 
in the follo\\iiig \\lay: I n  :I iiiea\uring i1iicroscol)e the spciii ieii  
mas liewed froiii tlie underside 1wrlwntlicul:ir to its origin11 hori- 
zontal plane (P, Figure 3 ) .  The distance5 :in1 :ind bin projected 
on tlie horizontal plane \\ere iiie:isured :ind used tor reconstruc- 
tion o f  figure :iiiih in :III enl:irged draming ot tlie angle 111. I n  thi\  
figure, angle Y \\:is measured by means o f  :I protr:ictor; :I and 11 
:ire the deepest point\  o f  the 1r:icture in the surf:rces P ant1 I,. 
The angle was measured for : i l l  fracture4 in \ i l l  er aiiialgani \peci- 
iiiens froii i  iioiise1):ir:ited ponder ,  except for 4peciiriens mill1 :I 

iii:irgi~i:il angle of 73'  , where the Iiie:isuring error \\:is found too 
great. 

iiiargiiial angle. 

I<ES"L'l s 

The results o f  the \ar iou\  iiie:i\iireiiieiits :ire p i  escntetl in 
Table I and in Figures (i :ind 7 .  The depth o f  the tiinrgimnl frac- 
ture  \\:is 545 k 80 for copper aiiialgaiii, \\ hile it \\:I\ 332 i 68 
and 387 k 58 for the fine : i n d  co:irse fraction4 of  d l e r  :iiii:ilg:itii, 

respectively. The fracture angle \\:is :il\o belon 9 0 p  for :ill uii- 
iiieasured specimens. 
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Fig. 7 .  Sections of the fractured area iii :imalgam margins with different 
angles. The depth of fracture and  thc angle of fracture for each wedge 

angle are geometric mcan values. 

I ) ISCrsSION 

The iiieasurenients deiiionstrate that, under conditions o f  the 
esperiinents, all  dimensions of the fracture increase with :I re- 
duction of the marginal angle. Taken together, Figures 4 and 7 
illustrate how iiiuch the aiii:ilg:iin fragiiient broken off by the 
fracture increases in voluiiie a s  the  Inarginal angle is  reduced. 
Measurements of crushing strength carried out for another pur- 
pose showed that  the silver aiiialgaiii had :I crushing strength of 
approxiiiiately 3 5 5 0  k g  per ciii?, while the copper niiia1g:iiii had 
a crushing strength of approxiiiiately 2300 kg per ciii?. These 
figures point t o  :I certniii degree of proportionality between 
crushing strength and marginal strength. The difference in 1ii;ir- 

ginal strength between speciinens froin the coarse-grained and 
the fine-grained fractions of silver :illoy is not st:itistically sig- 
nif ic:i nt . 

S ~ ~ ~ I M . ~ R \  

This is :I description of :in experi1iient:rl iiiethod for nie:isuring 
the strength of :~iiialgaiii margins. It is shown that under the 
exyeriiiientnl conditions the depth of a fracture in  :in aiiialgain 






