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75% Degussa GF 20
1.28% 1.23

1.71% 100%
Maruvest-SPEED (255 μm) 75%  
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Maruvest-SPEED 75% 83%
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( 30mm× 40mm)
(Dial indicator, Mitutoyo, Tokyo, 

Japan)

3
60

3 (N 3)
(Thermal expansion)

( 6mm× 12mm)
20 30

(A-010, Japan Void 
Co., Tokyo, Japan)

20 /min
850 900 30 40

(Dial indicator) 
 (%)

3 (N 3)
(Marginal fit of casting)

(Examixfine, GC, 
Tokyo, Japan) (Metal die)

(Fujirock EP, GC, 
Tokyo, Japan) ( )
(Inlay wax medium, GC, Tokyo, Japan)

3 0
(Wax pattern) 6

5 2 4
(BH 2UMA, 

Code Brand Manufacturer L /P
Concentration of 

mixing liquid
(%)

Setting 
expansion

(%)

Thermal 
expansion

(%)

DGF Degussa GF Degussa, Germany 0.22 100
75

1.15
0.90

1.25
1.10

F II Fujivest II GC, Belgium 0.22 100 2. 3 1.0

MSD Maruvest-
SPEED

Megadental,
Germany 0.22 100

75
1.6-1.8
0.7-1.0

1.2
1.2

ZCB Z4 C&B Neirynck & Vogt,
 Belgium 0.24 - - -

Code Concentration of 
mixing liquid (%)

Mixing (sec)
Setting period 

(min)
Highest preheating Temp. 
and hold time (ºC; min)By hand Vacuum

DGF 75 30 30 20 850; 30

F II 75 15 60 20 900; 40

MSD 100 10 60 30 850; 30

ZCB 90 10 50 30 850; 30
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MSD ZCB 75%
0.7mm

(Muffelringeinlage, Servo-dental, Hagen, 
Germany) ( 30mm× 40mm)

20 30

850 900 30
40

(3KWCCM, Li-Hsin, Taipei, Taiwan)
(α- alloy, Yata Dental, 

Osaka, Japan)

“ ”

(One-way ANOVA) Tukey’s test
p 0.05

Olympus, Japan) (Image-Pro 
Plus version 4.5.1; Media Cybernetics 
Inc., USA)
(Margin) 90

(Shoulder)
(Gap)( )
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60
75% DGF 20

1.28% FII
0.9%(p 0.05) 100%

MSD 30
2.17% 90%

ZCB 1.08%(p 0.05)

FII
20 30

(p 0.05) DGF
MSD

100%

50 100

FII 100%
MSD 200
300 550 600

(Cristobalite)
(Quartz)

MSD

100%
MSD 1.71%

75% 1.23%
(p 0.05)
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Code Concentration of mixing 
liquid  Thermal expansion Total expansion 

(%)  (%)  (%)

DGF 75 1.45 0.10 2.73*

FII 75 1.25 0.13 2.15*

MSD
100 1.71 0.01 3.88**

75 1.23 0.07 2.25**

ZCB 90 1.38 0.08 2.46**

Mean  S.D.

*: at 20 minutes after setting period; **: at 30 minutes after setting period.
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100%
MSD

255μm
75% FII

1μm MSD ZCB
75% 43μm
12μm 100% 90%

MSD ZCB

(p 0.05)
75% DGF

MSD FII ZCB
(p 0.05)

(p 0.05)

[3,4]

MSD

20 30 FII
60

Different letters indicate statistically significant difference at 5% (p 0.05)
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124-255μm (
)
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(2.3%)[8]
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[3]
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75% 75%MSD 2.3%

255μm 43μm
ZCB 75%

133μm 12μm
(25μm) [9]
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Marginal Fit of Ni-Cr Castings Made with 
Accelerated Casting Technique

Min Yan1*,  Chun-Chuan Yang 2,  
Chia-Tze Kao3,  Hidekazu Takahashi4

Abstract
The purpose of this study was to evaluate marginal fit of the Ni-Cr alloy castings 

invested with quick-heating phosphate-bonded investments. To do this, we used four 
commercial quick-heating phosphate-bonded investments for fixed partial dentures using 
Degussa GF, Fujivest II, Maruvest-SPEED and Z4 C&B. We then examined the setting 
and thermal expansion of the investments using an accelerated casting technique and 
evaluated the fit of casting to determine whether there was any discrepancy between 
the gap in the wax and the casting. The Degussa GF investment with 75% special liquid 
had a significantly larger setting expansion, which was 1.28% greater than that of other 
investments with the same concentration special liquid after 20-min setting time. The 
thermal expansion of the investments at casting temperatures ranged between 1.23 to 
1.71%. The marginal discrepancies of all castings obtained from four investments were 
slightly oversized. The marginal discrepancy obtained from the Maruvest-SPEED 100% 
was largest (255 μm). Fujivest II, Maruvest-SPEED and Z4 C&B were significantly superior 
to that obtained from the Degussa GF, even though the concentration of the special liquid 
was the same. The marginal fit of the casting from the Maruvest-SPEED with 75% special 
liquid was significantly improved by using 100% special liquid and was found to have an 
83% reduction in marginal discrepancy. These results suggest that the marginal fit of the 
castings might be improved by controlling the concentration of a special liquid.

Keywords: marginal fit, accelerated casting technique, phosphate-bonded investment
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