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Table 1. Cements used.

Powder-Liquid

Cements ‘ Trade Name (gm/ml) Manufacturer
Carboxylate Carbo Cement 1.8/1.0 Shofu Dental Mfg,
Cements Co, Japan

Carbolit 1.6~1.7/1.0 G-C Dental Industrial
Co, Japan
Poly-F 1.6~2.2/1.0 Amalgamated Dental
Co, England
Zinc Phosphate Lee Smith 2.6~2.8/1.0 Lee Smith Co, U.S.A.

Cement

Zinc Cement

Table 2. Alloys used.

Alloys

Brand name and/or specified composition

limits

Manufacturer

Gold
Copper
Silver
Gold-Silver

Palladium-Silver
Silver-Indium
Nickel-Chromium

Precious PFM

Non-Precious PFM

22-K Casting Gold (A)
Cast Copper (B)
Cast Silver (C)
Dong Myung Cast Gold,

Type A (D)

(Au 43%, Pd 6%, Pt 1%)

Dong Myung Cast Gold,
(Au 15%, Pd 20%)
Salivan, Hard (F)
Dan-Chrom, Soft (G)
J.P.92 (Pd60.5%) (H)

INP. D

Verabond (J)

Type B (E)

Experimental Alloy
Experimental Alloy
Experimental Alloy
Shin-Heung Sa, Korea

Shin-Heung Sa, Korea

Shiken Co, Japan
Nihon Shika Kinzoku Kenkyu Sho
Jensen Industrial Inc,
U.S.A.
Jensen Industrial Inc,
U.S.A.
Aalba Dent. Inc, U.S.A.
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Fig.1. (Upper) Mold for preparation of adhesive

strength test specimens.

(Lower) Schematic sections of the adhesive

strength test specimens.
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Fig.2. Technicut Fig.3. Assembly to break the adhesive bond in
position in an Instron Tester.
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Table 3.

Adhesive strengths between combinations of various dental casting alloys and

different brands of polycarboxylate cement after various time intervals.*

Polycarboxylate Cements

Alloys Carbo Cement ] Carbolit ] Poly-F
{ 24 Hrs 1 Wk } 24 Hrs 1 Wk ) 24 Hrs 1 Wk
Au (A) 4.22(0.42) 3.0000.66) 0.80{0.75) 1.06(0.21) 3.20(0.53) 3.45(0. 43-)'
Cu (B) 3.43(0.52) 2.50(0.48) 3.21(0.78) 2.71(0.42) 5.46(0.85) 5.78(0.71)
Ag (©) 2.80(0.48) 2.29(0.72) 1.91(0.43) 4.50(0.86) 4.30(0.74) -3.42(0.86)
Au-Ag (D) 0.21(0.42) 0.18(0.32) 0.03(0.11) 0.15(0.44) 3. 12(0.31) 3.37(0.45)
Pd-Ag (E) 0.59(0.52) 0.53(0.42) 0.34(0.32) 0.71(0.32) 3.90(0.45) 4.12(0.31)
Ag-In (F) 6.34(0.60) 5.62(0.64) 2.40(0.33) 5.81(0.89) 6.84(0.83) 6.62(0.66)
Ni-Cr (Q) 5.56(0.53) 5.09(0.46) 3.15(0.40) 4.00(0.96) 8.06(0.74) -9.68(0.71)
Precious PFM (H) 4.28(0.77) 4.21(0.72) 1.34(0.64) 4.45(0.47) 6.12(0.51) '8.81(0.80)
Non-precious PFM (D) 6.12(0.92) 5.31(0.46) 2.25(0.85) 4.46(0.40) 8.28(0.45) 11.93(0.90)
Non-precious PFM (]) 7.90(0.73) 7.25(0.85) 5.34(0.54) 6.09(0.69) 9.96(0.72) 15.31(0.42)
*Fach data represents the mean value for five specimens(kg/cm®).
Standard deviations are in parentheses.
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DENTAL CASTING ALLOVS

Comparison of adhesive strengths to vario-
us dental casting alloys of different brands
of polycarboxylate cement after one day
interval.

Fig.5.
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Comparison of adhesive strengths to vari
ous dental casting alloys of different bra-
nds of polycarboxylate cement after one
week interval.

Fig.6.
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Fig.7. Comparison of adhesive strengths of poly-

carboxylate cement and zinc phosphate
cement at various time intervals.

Table 4. The adhesive strength of a polycarboxylate cement to various dental alloys

compared with that of a zinc phosphate cement after various time inervals.*

Polycarboxylate Cement

Zinc Phosphate Cement

Alloys (Poly-F) (Lee Smith)
24 Hrs 1 Wk ‘ 24 Hrs 1 Wk
Au (A) 3.2000.52) 3.45(0.43) 3.12(0.83) 2.32(0.72)
Cu (B) 5.46(0.85) 5.78(0.71) 4.00(0.93) 2.37(0.83)
Ag ©) 4.30(0.74) 3.42(0.86) 2. 84(0. 85) 1.31(0.56)
Au-Ag (D) 3.12(0.31) 3.37(0.45) 0. 46(0.47) 0. 28(0.59)
Pd-Ag (E) 3.90(0.45) 4.12(0.31) 0.21(0. 31) 0.19(0.57)
Ag-In (F) 6.84(0.83) 6.62(0. 66) 2.81(0.57) 2.46(0.74)
Ni-Cr (GQ) 8.06(0.74) 9.68(0.71) 2.25(0.74) 1.93(0. 74)
Precious PEM (H) 6.12(0.50) 8.81(0.80) 2.90(0.67) 0.93(0.54)
Non-precious PFM (1) 8.28(0.45) 11.93(0.90) 2.18(0. 86) 1.87(0.77)
Non-precious PFM (J) 9.96(0.72) 15.31(0.42) 3.43(0.78) 2.59(0. 85)

*Each data represents the mean value for five specimens(kg/cm?).

Standard deviations are in parentheses.
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Fig.8. The effect of surface texture of varjous

dental casting alloys on the adhesive stren

EA AEE o] A gk gtk F oA gth of Carbo Cement and Carbolit.
Table 5. The adhesive strengths between various dental casting alloys and different brands of
dental cement as affected by surface roughness.*
Polycarboxylate Cements Zinccl;lé(;%hate
Alloys Carbo Cement Carbolit l Poly-F Lee Smith
400 grit ! 600 grit | 400 grit ’ 400 grit ‘ 600 grit ’ 400 grit | 400 grit l 600 grit
Au (A) 4.70(0.24) 4. 22 (0. 42);1. 35(0. 21){0. 80(0. 75) ’3. 65(0. 32);3. 20(0. 52)(3. 60 (0. 68) 3. 12(0, 83)
Cu (B) 3. 25(0.37):3. 43(0.52),2. 80(0. 36)13. 21 (0. 78) 5. 25(0.21)|5. 46(0. 85) 4. 42(0. 72) 4. 00(0.93)
Ag (©) 2.50(0. 25)2. 80(0. 48)11. 60 (0. 50 |1. 91(0. 43)‘4. 91(0. 43)|4. 30(0. 74)13. 13(0. 43) 12. 84(0.85)
Au-Ag (D) 0. 40(0. 10)|0. 21 (0. 42)|0. 20€0. 02)(0. 03(0. 11){2. 85(0. 16)i3. 12(0. 31){1. 52(0. 72) 0. 46 (0. 47)
Pd-Ag (E) 0. 90 (0. 18)|0. 59(0. 32){0. 45 (0. 13),0. 34 (0. 32)‘3. 72(0.37);3.90(0. 45)10. 60(0. 84)(0. 21 (0. 31)
Ag-In () 6. 02(0. 72) (6. 34(0. 60)!1. 72(0. 40) 2. 40(0. 33)‘6. 80(0, 45){6. 84(0. 83)(3. 85(0. 40)(2. 81(0. 57)
Ni-Cr (G) 5.40(0.50)!5. 56(0. 53){2. 50(0. 50){3. 15 (0. 40)|7. 99(0. 62)|8. 06(0. 74) 2. 62(0. 38) 2. 25(0. 74)
Precious PFM(H) 4.42(0.38) 4. 28(0.77)!1. 71 (0. 43) 1. 34(0. 64) 6. 40(0. 58)16.12(0.50)13. 40(0. 65)|2. 90(0. 67)
Non-precious PFM (I} |6.01(0.72)16.12(0. 92){1. 50(0. 20)(2. 25(0. 85)|8. 20(0. 76)/8. 28(0. 45) 3.21(0. 32)}2. 18(0. 86)
Non-precious PFM () |7.75(0. 86){7. 90(0. 73){4. 58(0. 70)|5. 34(0. 54) 9. 85(0. 82)(9. 96 (0. 72) 3. 72(0. 73) |3. 43(0. 78)

*Each data represents the mean value for five specimens(kg/cm?).

Standard deviations are in parentheses.
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Fig.9.

The effect of surface texture of various
dental casting alloys on the adhesive stren-
gth of Poly-F and Lee Smith Cement.
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Table 6. Relative adhesive strengths of polycarboxylate cements and zinc phosphate

cement to enamel and dentin.*

Polycarboxylate Cements

Zinc Phosphate

Tooth Time Cemer}ts
Carbo Cement Carbolit Poly-F Lee Smith
Enamel 24 Hrs 1.83(0.32) 1.70(0. 60) 2. 05(0. 40) 0.91(0.12)
1 Wk 2.76(0.57) 2.3000.24) 2.91(0.37) 1.23(0.24)
Dentin 24 Hrs 1.32(0.26) 0.90(0.29) 1.45(0. 63) 0.71(0.21)
1 Wk 1.87(0.67) 1.42(0.70) 2.07(0.82) 0.76(0.57)

* Each data represents the mean value for five specimens(kg/cm?).

Standard deviations are in parentheses.
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COMPARATIVE STUDIES OF THE ADHESIVE QUALITIES OF
POLYCARBOXYLATE CEMENTS

Han-Moo Lee, D.D.S., M.S.D.

Dept. of Prosthodontics, Graduate School, Seoul National University.

(Directed by Prof. Wan-Shik Chang, D.D.S., Ph.D.)

In this study, the adhesive strength of three commercial polycarboxylate cements to
ten types of dental casting alloys, such as gold, palladium, silver, indium, copper, nickel,
chromium, and human enamel and dentine were measured and compared with that of a



conventional zinc phosphate cement.

The 8 O0mm X 3.0mm cylindrical alloy specimens were made by casting. The enamel
:specimens were prepared from the labial surface of human upper incisor, and the dentine
specimens were prepared from the occulusal surface of the human molar respécti\_/ely.
Sound extracted human teeth, which had been kept in a fresh condition since  extra-
ction, were mounted in a wax box with a cold-curing acrylic resin to expose the
flattened area. The mounted teeth were then placed in a Specimen Cutter (Technicut)
and were cut down under a water spray, and then the flat area on the all specimens
were ground by hand with 400 and 600 grit wet silicone carbide paper:

Two such specimens were then cemented together face-to-face with freshly mixed
<cement, and moderate finger pressure was applied to squeeze the cement to a thin and
uniform film. All cemented specimens were then kept in a thermostatic humidor cabinet
regulated at 23+2°C. and more than 95 per cent relative humidity and tested after 24
hours and 1 week. o

Link chain was attached to each alloy specimen to reduce the rigidity of the jig
assembly, and then all the specimens were mounted in the grips of the Instron Universal
Testing Machine, and a tensile load was delivered to the adhering surface at a cross
head speed of 0.20 mm/min. The loads to which the specimens were subjected were
recorded on a chart moving at 0.50 mm/min.

The adhesive strength was determined by measuring the load when the specimen
separated from the cement block and by dividing the load by the area. The test was
performed in a room at 23+2°C. and 5010 per cent relative humidity. A minimum
of five specimens were tested each material and those which deviated more than 15 per
cent from the mean were discarded and new specimens prepared.

From the experiments, the following results were obtained.

1) It was found that the adhesive strength of the polycarboxylate cement to all alloys
tested was considerably greater than that of the zinc phosphate cement.

2) The adhesive strength of the polycarboxylate cements was supérior to the non-
precious alloys, such as the copper, indium, nickel and chromium alloys, but it was
inferior to the precious gold, silver and palladium alloys.

3) Surface treatment of the alloy was found to be an important factor in achieving
adhesion. It appears that a polycarboxylate cement will adhere better to a smooth
surface than to a rough one. This contrasts with zinc phosphate cements, where a
rough helps mechanical interlocking.

4) The adhesion of the polycarboxylate cement with enamel was found superior to
its adhesion with dentine.



