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COMPARATIVE STUDIES ON THE CHARACTERISTICS OF VARIOUS DENTAL
CEMENTS USED IN KOREA

A STUDY ON THE COMPRESSIVE AND TENSILE STRENGTHS

Cheol-We Kim, D.D.S., M.S.D., Ph.D.
Dept. of Dental Materials, College of Dentistry, Seoul National University.

The purpose of this present research was to measure the rate of development of
compressive and tensile properties of various dental cements.

Fourteen commercial dental cements, including zinc phosphate, zinc oxide eugenol,
carboxylate and calcium hydroxide cements, were tested and compared.

Test speciments were prepared in 6x12mm cylindrical split brass molds and the
cement specimens were stored in an atmosphere of 23+2°C at 100 per cent relative
humidity and were tested, using‘ a Instron Universal Testing Machine, to determine
compressive and tensile strength.

Compressive strength was tested with the load applied axially long the cylindrical
specimen with the strain rate controlled by maintaining a constant cross head speed
of 0.20 mm/min. A diametral compression test was employed for examining tensile
strength.

Specimens of each material were tested after one day, one week, one month, and
three months storage. A minimum of seven specimens were tested for each material
and those which deviated more than 15 per cent from the mean were discarded and
new specimens prepared.

The following conclusions may be drawn from this study.

1) Zinc phosphate cements showed the highest strength and was followed by carbo-
xylate cements and zinc oxide eugenol cements. Calcium hydroxide cements was
the lowest among the four categories tested.
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2) Calcium hydroxide cements possessed the greatest tensile strength to compressive

strength ratio and was followed by carboxylate cements, zinc oxide eugenol ceme-

nts and zinc phosphate cements.

3) Each of dental cements showed an rise in compressive strength with time, while

the tensile strength remained relatively constant with time.

4) The differences in the values expressed for all four categories up to at least one

week was highly significant.
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Table 1. Commercial products investigated for strength.

Materials Powder(—g}ig t}}iﬁi})pOftiOﬂ Manugziigtt?iil;?‘tc)arnd/ or

Zinc phosphate cements

Ash C.A.S. 1.20-1.65/0.5 Amalgamated Dental, England

D.H. Zinc Cement 1.3-1.4/0.5 t D.H. Dental Mfg, Co., Korea

G-C’s Crown & Bridge Cement 1.3-1.4/0.5 G-C Dental Industrial Corp., Japan

Lee Smith Zinc Cement 1.3-1.4/0.5 Lee Smith Co., U.S.A.

Shofu Super Cement 1.5/0.5 Shofu Dental Mfg, Co., Japan
Zinc oxide~eugenol cements

Fynal ' 2.5-3.0/1.0 L.D. Caulk Co., U.S.A.

IRM 6.0/1.0 L.D. Caulk Co., U.S.A.

Kalzinol 1.7-2.5/0. 4 Amalgamated Dental, England

Opotow Alumina EBA 1 level scoop -of Teledyne Dental, Getz-Opotow

powder/4 drops of liquid Division, U.S. A.

Zebacem 4,5/1.0 Amalgamated Dental, England

Calcium hydroxide

Dycal Equal lengths of both paste| L.D. Caulk Co., U.S.A.

Carboxylate cement

Carbo Cement 0.9/0.5 Shofu Dental Mfg, Co., Japan
Poly-F 0.8-1.1/0.5 -Amalgamated Dental, England
G-C’s Carbolit 100 1.6-1.7/1.0 G-C Dental Industrial Corp, Japan
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Fig.1. Mold for preparation of compressive and tensile strength test specimens.
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Fig. 2. Instron Universal Testing Machine, Model
1122, England.
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Table 2. Compressive

and tensile strengths of some zine phosphate cements.

Age of specimens

|
Materials i Compressive strength Kg/Cm? Tensile strength Kg/Cm?
i 24 HR 1 WK I1MO  3MO 24 HR 1 WK 1 MO 3MO
|
Ash C.A.S 513.08  654.83 460.72  455.67 35. 39 37.83 31.85 38.58
D.H. Zinc Cement 583.86  707.71  414.01 548, 47 30. 97 32.21 43.36 43, 84
- * . i
G- Es Crown & Bridge 530.78  707.91 603.32 642, 60 5486  53.80  43.36  40.50
Lee Smith Zinc Cement 430,65 760.63 575,01 528.82 42,12 45,31 53.98 40,11
Shofu Super Cement 566.17  539.09 533,78 713.61 54,86 64. 16 57.52 49,77
Average 534.91 679.79 521.36 579.83 43,64 46,66 46,01 42,97
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Fig. 4. Compressive strength values for zinc
phosphate cements ; — A, Ash C. A, S. D, D.
H. zinc cement ; G, G-C’s crown & bridge ce-
ment ; L, Lee Smith zinc cement; 8, Shofu
super cement.
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Table 3. Compressive and tensile strengths of some zinc oxide-eugenol cements.

Age of specimens

Materials Compressive strength Kg/Cm® Tensile strength Kg/Cm?
24 HR 1 WK 1 MO 3MO 24 HR 1 WK 1 MO 3MO
Fynal 302.90 320.08 286.62 287.06 38.93  40.48  33.85  37.90
IRM 331.51 403.39 373.32 386.21 38.67  46.90  41.06  31.26
Kalzinol 238,14 242.39 221.51 216.91 20.53 18. 05 17.87 22,12
Opotow Alumina EBA 390.850 502.47 420.34 430.99 38.05 53.39  45.75  68.14
Zebacem 278.48  473.46 539.63  596.60 27.16 46,60  43.36  48.96
Average ; 308.31 390.15 370.08 383.55 32.66  41.08 - 36.37  41.69
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Fig. 6. Compressive strength values for zinc oxide
-eugenol cements: — F, Fynal | 1, IRM ; K,
Kalzinol; 0, Opotow alumina EBA ; Z, Zeba-

cem.

Fig.7. Tensile strength values for zinc oxide-
eugenol cements; — ¥, Fynal; I, IRM ; K,
Kalzinol;, O, Opotow alumina EBA ; Z, Zeba-
cem.
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Table 4. Compressive and tensile strengths of some calcium hydroxide and carboxylate cements.

Age of specimens

Materials Compressive strength Kg/Cm?

Tensile strength Kg/Cm2

24 HR 1WK

24 HR 1WK IMO 3MO

Carboxylate cements

Carbo cement 357.39  450.58 377.9
Poly-F 435,95  507.43  447.
G-C's Carbolit 270.95 351.73  325.

28.31 53.09 25.93 31.19
62. 39 49.55 63.27 55.31
17.52 41. 00 17.82 33.62

Average 354,76 436.58 383.54

36.07 47. 88 35.67 40. 04

Calcium hydroxide

Dycal 38.21 37.15
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Fig.8. Compressive strength values for calcium

hydroxide and carboxylate cements; — C, Ca-
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Fig.10. Comparison of compressive strength of
zinc phosphate cements, zinc oxide-eugenol
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droxide at various time intervals.
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