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According to investigations, the results of which are available 
in literature, prolonged trituration of silver ainalgani inay under 
certain conditions produce a higher crushing strength in the fin- 
ished ainalgain ( W a r d  & Scott, 1932, Taylor ef al., 1949, Ware & 
Docking, 1955). For a further study of the effect of trituration 
time on the crushing strength of the aiiialgam, a series of tests 
were performed, covered by the following report. 

PROCEDURE 

The tests coinprised alloy of 7 different brands and one brand 
of copper anialgain (Table I ) .  The alloy and mercury were 
weighed in the ratios prescribed by the manufacturers. For the 
trituration was employed a "Wig-L-Bug"@ ainalgainator (The 
Crescent Dental Mfg. Co., U.S.A.), and the capsule and pestle 
used were of bakelite. The trituration was timed, varying from 
the iiiiniiiiuiii just sufficient to secure cohesion to extensive over- 
trituration. Ten tests were performed on each brand at  each time 
limit. Following the trituration the aiiialgniii 'was placed in a 
steel cylinder, 5 niin internal diameter, provided with a piston 
of adequate dimensions. In this inould the amalgain was con- 
densed for three iiiinutes by means of an Alpha Durometer at  
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Tnble I 

List vf AIIogs I'esled 

Zinc-free True Dentalloy@ 

S t ii nda rd (9 

Solila Alloy@ 

S. S. Whitc I)cntal hlfg. Co. ( G .  15.; 

S. S. White I)cn!al Mfg. Co. (G.  I % . '  

S .  S. IVhite 1)cntal Mfg. Co. ( G .  13 .1  

A.  13. Svcns l~ i  I>entnl Instrument 

A. R .  Svenska Dental Instrument 

Thc Ama1g;imate:l 1)ental Co. Ltd. 

Guldsmecls Akticbolagi4 i Stocltholrr 

~ ~~ 

__.____ ... -~ 

ti. A .  13. 

The Amalgamated I h i t a l  Co. Ltd. 
(licence from dc Trey frkres S. A. 
Zurich) 

pressures of 0.8 and 1.5 I<g/min2, respectively"). One minute 
after condensation the specimens were removed froiii the cylin- 
der. The quantity of alloy and mercury used was gauged with 
a view to producing speciiiiens about 10 111111 in length. 

The specimens were kept a t  room temperature for 3 days :tnd 
3 0  days, respectively, and were then crushed in a Losenhausen 
coiiipressive strength testing iliachine a t  a rate of loading o f  
5 kg/sec. 

RESULTS 

The results are presented in Tables 11, 111, and 1V and in Fig- 
ures 1 and 2. Froiii Tables I1 and I11 i t  will be observed that thc 

:'<) For a fur ther  dcscription of mould and durometer refercnce is madc L O  

h'nrid D r e y e r  Jdrgensen,  Kuren Holst h Ole P. I'ulbCl: 'Mercury content of 
silver amalgam, influence of time between completion of the mix aud  start  
of condensation." Published in Acta Otlontologica Seandinavica 1964: 22, 
20 7--2 14. 
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2985 f 203 

3212 f 144 

3269 If: 151 

3525 f 237 

Table I1 
Crushing Sirengfh (kglcmz)  of Brtinds I, 3, und 4 us related t o  Time 

of Trifurution 
Condensation pressure : 0.8 kg/mmz. Specimens crushed after 3 days. 

3205 & 113 

3426 f 90 

3593 f 92 

Trituration Time 
in Seconds 

2 

4 

5 

6 

7 

10 

12 

15 

20 
- 

30 

50 

Brand Nos. 

1 l 3  
2273 k 366 

1251 f 220 

2707 f 148 

1840 f 190 

2167 f368 1 

4 

1118 f 157 

1893 ? 294 

2487 & 182 

2763 k 111 

3421 ? 232 

crushing strength of all brands of silver amalgain after 3 days 
shows a heavy increase when the time of trituration is prolonged, 
while, as far as the copper amalgam is concerned, there is no 
apparent relationship between trituration time and crushing 
strength. In all cases of short-time trituration even a slight pro- 
longation of the time factor will produce a marked improvement 
in crushing strength. At a comparatively long time of trituration 
a slight prolongation will, on the other hand, result in an in- 
crease of the crushing strength of only small significance. The 
rat.: of interdependence between trituration time and crushing 



Table 111 

Crushing Strength (Pglcnit)  of Brunds I ,  2, 3 ,  4 ,  5 ,  nnd 6 ns rerated to  
Tinre of Trittrrution 

Condensation pressure: 1.5 kg/mm*. Specimeus crushed af ter  3 days. 

2953 k 107 

____- 

__.__ 

1823 2 240 
____. 

Brand Nos. 

~~ ~ 

3199 k 161 

3322 * 129 
____ 

_ _ ~  
Tr i tura  t ion 
Time in Sec. 

3912 t 77 3095 f 215 

3466 & 88 2198 & 337 

3546 * 103 

3692 If: 47 

1675 If: 322 

1689 & 285 

1 l 2  I 
5 

I 1559 t 211 2 

2690 f. 157 1 3644 If: 62 4 

3062 & 94 I-- 5 

6 
____--- 

I 
I 2423 & 243 
I 

7 

10 

12 

15 3764 k 96 14007 k 93 3412 & 12313021 * 170 

36Gl & 86 

3767 * 11913843 * 134 

3772 * 91 I_- 
20 3870It 91 I 
30 4004 _+ 72 4202 * 75 

50 4331 t 123 4399 * 75 3753 * l l 5 ' 1 9 0 ~  & 374 

Table IV 
Crushing Strength (kglcm2) of Brunds I, 3,  4 ,  6 ,  7 ,  and 8 us related to 

Time of Tritortclion 

Condensatioii pressure : 1.5 kg/mm2. Specimens crushed after 30 days. 

I Brand Nos. 
.___- 

Trituration 
Time in Sec. 

5 1715 f 240 
~ _ _ -  

____ 
3738 +_ 324 

8 3590 If: 87 

12 3241 f. 85 

15 --.I 
4054 f. 158 4134 82 

2900 i 95 

50 4327 ? 129 1898 +_ 2251 4180 +_ 86 3925 & 8 2  
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10 20 30 40 50 sec. 

Pig. 1 .  Crushing strength of' brands I ,  2, 3, and 4 iis related to the time of 
trituration (Condeiisation prcssure: 1.5 kg/rnni?). 

strength varies according to brand, so that one alloy which in 
short-tiiiie trituration shows a lower crushing strength than an- 
other brand inay show a higher crushing strength than the latter 
brand when the time of trituration is increased. The results seein 
to indicate that the time of trituration has ;i greater effect on 
the crushing strength of aiiialgams when a coarse grain alloy is 
employed than when it is the question of one of a finer grain. 

The crushing strength values after 30 days (Table 1 \ 7 1  were 
also considerably higher at a trituration time of 50 seconds than 
when the aiiialgani was triturated in 5-17 seconds. 
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kg/cm* 
5000 

4000 

3000 

2000 

i 000 

10 20 30 40 50 sec. 
I:ig. 2. (:rushing streiigth of hruiid No. 1 as related t o  Ihe time of trituration. 
‘flie amalgam has been condensed at pressures of 0.8 kg/rnm2 (lower curve) 

and 1.5 kg/mm’ (upper curve), respectively. 

CONCLUSION 

It seeills to be ;I well established fact that the crushing strength 
of silver :inia1gani depends on the time of trituration, viz., that 
1)rolonged trituration produces :I greater crushing strength. In 
:tll c:ises of trituration for 30 seconds or more in the :imalgain- 
ator used for the tests, any increase beyond the nientioned tiiiie 
liiiiit has produced only a slight increase in the crushing strength. 
\V h c i i  pay i 11 g consideration to the crushing strength a 1 one a t r i t- 
uration time of about 30 seconds would, therefore, seeiii desir- 
able. 

s UMhlA RY 

A n  investigation of the relationship between triturution time 
:ind the crushing strength of aiiialgalns is reported. The results 
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appear froin Tables 11, 111, and IV, and froin Figures 1 and 2. 
A definite relationship between trituration tiiiie and crushing 
strength‘ was found in all the silver aiiialganis examined. This 
was found both in specimens crushed 3 days and 30 days after 
the preparation. 

Addendum 

After this iiianuscript was finished, a study was published in 
The Journal of the American Dental Association (Vol. 67, pp. 
670-678, 1963) by H. J. Caul, H. Longton, W .  T .  Sweeney & 
G .  C .  Paffenbarger, entitled: ”Effect of rate of loading, time of 
trituration and test temperature on coiiipressive strength values 
of dental amalgam”. The results of this work are in perfect agree- 
ment with those of the present report. 

RES IJ M k 
DUREE DE LA TRITURATION ET LA RESISTANCE i L’ECRASEMENT 

DES AMALGAMES D‘ARGENT 

Cet article rend coiiiyte d’une Ctude sur les rapports entre la 
duree de la trituration et la resistance A l’kcrasement des amal- 
games. Les rksultats ressortent des tableaux 11, I11 et IV, et des 
figures 1 et 2. Une relation certaine entre la durke de la tritu- 
ration et la rksistance a 1’Ccrasement a Ct6 trouvCe dans tous les 
anialganies d’argent examinks. Ceci est vrai tant pour les Cchan- 
tillons Ccrasks 3 jours aprbs la prkparation que pour ceux kcrasks 
30 jours aprbs la prkparation. 

ZUSAMMENFASSUNG 

DER EINFLUSS DER ANRUHRDAUER AUF DIE BRUCHFESTIGKEIT 
VON SILBERAMALGAM 

Es wird uber eine Untersuchung des Verhaltnisses zwischen 
der Dauer des Anruhrens von Silberaiiialgam und der Bruch- 
festigkeit des fertigen Amalgams berichtet. Die Ergebnisse sind 
aus Tabelle 11, I11 und IV und aus den Kurven in Abb. 1 und 2 
ersichtlich. Zwischen der Anruhrdauer und der Bruchfestigkeit 
sanitlicher untersuchten Silberaiiialganie ergab sich bei der Pru- 
fung sowohl 3 Tage nach der Herstellung wie auch 30 Tage nach 
der Herstellung eine positive Beziehung. 
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