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Fracture Strength of Porcelain Fused to Gold Crown & Gold
Electroformed Crown

Won-Ju Park, Ju-Hwan Lim, In-Ho Cho, Heon-Song Lim
Department of Prosthodontics College of Dentistry, Dankook University

The purpose of this study was to evaluate the fracture strength of porcelain fused to gold crown and gold electroformed
crown according to incisal and incisal under 3mm.

In this study, 28 gold electroformed crown and 28 porcelain fused to gold crown were fabricated.
Fracture strength testing was carried out using an Instron 8871(Instron Corporation, U.S.A) at a cross head speed of
Smm/min.
All of the measurements were statistically analyzed by Independent t-testing, and k-s testing.
Statistical significance was set in advance at the probability level of less than 0.05.
All  measurements were analized with Windows SPSS® Version 10.0 software for the personal computer.
The results of this study were as follows;
1. Comparison by location

(D A compared fracture strength of incisal and incisal under 3 mm, there was statistical significant difference between
gold electro -formed crown and porcelain fused to gold crown (p<0.05).
2. Comparison by loading

(D When compared fracture strength of incisal, there was no significant difference between gold electroformed crown
(619.90+53.54N)and porcelain fused to gold crown(674.68+87.42N).
(@ When compared fracture strength of incisal under 3 mm, there was significant difference between gold electroformed
crown(688.29£14.88N) and porcelain fused to gold crown(1931.81 +29.64N) (p<0.05).
. Mode of fracture

When compared of fracture mode, gold electroformed crown showed mode of fracture and fracture line reaching coping
region and porcelain fused to gold crown showed only in porcelain region.
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Porcelain fused to gold crown Gold electroformed crown
Fig. 1. Schematic illustration of experimental specimen
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Table 2. Mean and standard deviation of fracture strength before

point (unit : N).

repeated loding according to loading

Group loding point Results Group loading point Results
857.69 986.27
819.08 1014.88
873.47 944.13
Incisal 883.47 Incisal 968.04
864.06 992.74
860.14 817.14
862.20 991.07
Gold mean 860.01 Porcelain mean 959.18
fused to gold
electro- 1038.80 2634.82
formed crown 967.16 o 2147.27
1013.02 2536.24
1023.12 2409.82
Incisal under 3mm 1022.92 Incisal under 3mm 2158.74
1034.78 2355.82
1026.84 2389.92
mean 1018.09 mean 2376.09




Table 3. Mean and standard deviation of fracture strength after repeated loding according to loading point

(unit : N).

Group loding point Results Group loding point Results
535.76 654.05
700.01 791.25
620.43 695.40
Incisal 658.46 Incisal 581.53
632.00 559.97
574.37 668.26
618.28 772.33

Gold mean 619.90 Porcelain mean 674.68

fused to gold
electro- 674.04 1966.95
crown
formed crown 717.45 1941.28
685.21 1873.66
. 687.86 i 1939.22
Incisal under 3mm Incisal under 3mm

694.62 1930.69
673.55 1919.91
685.31 1950.98

mean 688.29 mean 1931.81

Table 4. Result of t—test for fracture strength
according to incisal before loading

Table 5. Result of t—test for fracture strength
incisal under 3mm before loading

(unit : N). (unit : N).
N Mean S.D. Sig. N Mean S.D. Sig.
Gold Gold
electroformed 7 860.02 20.13 electroformed 7 1018.09 23.98
crown crown
.007 .000
Porcelain Porcelain
fused to gold 7 959.18 66.41 fused to gold 7 2376.09 179.78
crown crown
2) Al M- 3mm FHAE 3. mEQFAlol mbE
A7 EaEAAY SE5EATY dud o
3mm 919 SR g AbololE FI @ Aol7} 9 ANEFEAR B9 Aed BN H 235
SATH(Table 7)(p<0.05). A7HA st FEde]l Bela dddd s
Smm¥ A =P wAe] He shaepyol
YRSt 283 S5 =R g ddd §9]
ol %4 9] shdo] Wy derel 33 mm
B9l =3 mAIzre] spaakabel vhehdt



Table 6. Result of t—test of fracture strength
incisal after loading

My 2D 2LExne DI

Table 7. Result of t—test of fracture strength

incisal under 3mm after loading

(unit : N). (unit : N).
N Mean S.D. Sig. N Mean S.D. Sig.
Gold Gold
electroformed 7 619.90 53.54 electroformed 7 688.29 14.88
crown crown
188 .000
Porcelain Porcelain
fused to gold 7 674.68 87.42 fused to gold 7 1931.81 29.64
crown crown
N
2500
2000 Ly
2000 1500 7 Gold electroformed
1500 Gold electroformed crown
crown 1000| DPorcelain fused to
1000 @ Porcelain fused to I 7/% gold crown
5001 7 /
500 gold crown . %. .% .
0 ) Incisal Incisal under
Incisal Incisal under 3mm
3mm

Fig. 2 Comparison of fracture strength before
repeated loding according to loding
point.
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Fig 3. Comparison of fracture strength after
repeated loding according to loding

point.
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Fig 4. Figure of experimental specimens

Fig 5. Metal master die

Fig 7. Electroforming unit (Preciano Combilabor
Fig 6. Universal test machine (Instron 8871%) CL-GF®)

Fig 8. Measurement of incisal and incisal under \ i \

3mm Fig 9. Fractured experimental specimen
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