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Abstrace

A Study on the Comparison of Hardness, Strength and
Microstructure of Dental Non-precious Metal
Alloys Colored Goldish Yeller

Kim Jae Do

Dept, of Dental Technology Shin-il Junior College

The purpose of this study was to investigate the comparison of physical properties of nonprecious
metal alloys colored goldish yellow.

The experimental groups were copper based dentd aloy and control group was Ni-Cr based

dentd dloy used crown and bridges frameworks.

Hardness was tested by vickers hardness tester, tensile strength was tested by universal

tension tester.

After testing the tensile strength of castings, the microstrucure and the pattern of fracture

were investigated by scanning eectron microscope and metallurgical microscope.

Theresultswere asfollows:

Hardness of Ni based alloy was higher than Cu based dloys.

Hardness number of A group was 200.41+ 16.10 Hv, B group was 194.33 £ 1.69 Hv, C group
was 139.29+ 2.19 Hv and D group was 293.81 + 27.17 Hv, respectively.

Tendle strength of D group was56.42+ 6.17 / ,A groupwas50.39+ 568 / ,Cgroupwas

4513+ 453 |/ ,Bgroupwas45.25+ 925 / ,inorder, and D group was maximum tensile

strength.

The fractured surfaces of tensile specimens in the all groups showed the tendency to form large
voidsin the center of specimens.

Thus the ductile fracture was changed into the brittle fracture with thefine grain size.

55




B X

i

o™

14)

— N ™ <

17)

8)

2

pH

56



. Lang ®, Taylor

7

o 9 Ni-Cr

Civjan®, Harcourt™
Co-Cr

)

Asgar  Peyton™,

, Baran®  Ni-Cr

goldish yellow

crown & bridges

goldish yellow color

crown & bridges

color

N.P.G, MP-1, SUNBURST

SANKINCB-80

. BRMH R BE

1. Bt

crown & brindges

goldish yellow color

, 3 1
) (Table 1
Table 1. Experimental alloys for this study.
Code No Brand Name Manufacturer Country
A N.PG AALBA DENT, Inc. US.A
B MP-1 RUBY Inc. Japan
C SUNBURST REFINING, Inc. US.A
D SANKIN CB-80 SANKIN, Inc. Japan
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Table 2

Table 2. Side-materials and instruments for this study.

Materials or Instruments Manufacturer Country
Paraffin wax HAN DEUK CHEMISTRYS Korea
Inlay wax G-C Dental Inc. Japan
Gauge wax DAE DONG CHEMISTRYS Korea
Wetting agent Debullizer ;. G-C dental Inc. Japan
Asbestos ribbon ‘Whip-Mix corp., U.S.A
Hi-temp invesment Whip-Mix corp., US.A
Vacuum mixer Whip-Mix corp., US.A
Casting ring Kerr Inc., US.A
Casting machine Kerr Inc., US.A
2. REE DUK CHEMISTRY, Korea)
Fig 4
1) 8
6 Fig 1 gauge
length  1(3/8)inch, 0.09+ 0.0%inch
Fig 2
: wax inlay
wax(G-C Dental Inc,Japan) 80
Fig 2
Fig 3 8
15mm. 2 5mm Fig 2. Metal mold for wax patten preparation.
stainless steel mold Fig 4

paraffin wax(HAN

A 1/4 27 0.0940.01

T — f

188— £ 15 54 g

Fig 1. Dimension of wax patten for tensile test. Fig 3. Prepared wax patten for tensile test.
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Fig 4. Prepared casts for various test.

2)
8 gauge

80mm
(Hi-temp investment, Whip-Mix Co., U.S.A)

0.16
(Whip-Mix Co., US.A)

3)
1
1
900
30 1650
80 1500
SANKIN CB-
80
4)
(cen-
trifugal casting machine, Kerr Inc, USA)
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5)
sand biast
100
, 200 , 400 , 600 , 800 , 1000 1200
buff
3.
. Instron type
(Instron Co., US.A) Cross

head speed 0.5 mm/min, chart speed 50
mm/min, full load scale 500kg
8

AKASHI LTD, Japan)



20 NH«(OH), 20
H0, 20 H202(3%) 1 ,
60 HCI, 15 HNOs, 15 acetic acid, 15
H0 5 30
(Olympus Co., Japan)
100 200
of
(AMRAY Co, USA) 100
500
Il EEeER
1. REEAL #ER
A B, C D
A 200.41+ 16,10Hv, B
194.33+ 1.69Hv, C 139.29+ 2.19Hv
, D 29381
+ 2717 Hv
A
200.41+ 16.10Hv , C

139.29+ 2.19Hv

(Table 3. ).

Table 3. Vickers hardness number.

Vickers hardeness number

Code No.

Mean SD
A 200.41 16.10
B 194.33 1.69
C 139.29 2.19
D 293.81 27.17
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2. 55R5aE 242 #E&R

A 5030+
568 / ,B  4325+925 / ,C 4513
+ 435 / , D 5642
+ 617 /

: A ,C
B (Table 4. ).

Table 4. Comparison of tensile strength.

s 2
Code No. Tensile strength(kg/mm?)

Mean S.D
A 50.39 5.68
B 43.25 9.25
C 45.13 4.35
D 56.42 6.17

3. TR 2| BT R iR #RMERER

(Fig56 ).

4. &BRE AR Bz

(Fig 7 ).
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Fig 5. Scanning electron micrographs of fractured surfaces of tessile specimens(x 500)

A ®)

© D)

Fig 6. Scanning electron micrographs of fractured surfaces of tessile specimens(x 100)
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A B)
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Fig 7. Photomocrographs of polished and etched surfaces of specimens(x 100)

V. #E X ER gold foil
Fauchard
18
1985 G.V. Black
1919 amalgam
, , 1928
17).
: , 1984
4
23). 5 ,
- 6
Table 6

, Photenician Etruscans -

gold band  wire
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Table 6. Requirements of K.D.A. Spec. No.6.

Classific- Yiedl strength(strain Tensile Modulus of Elon- Melting
ation between 350 and strength gation 25.4"mm? | Hardness temperature
4,200)kg/ ¢ gauge length
Maximum Minimum Minimim Minimum | Maximum Minimum
cm/cm kg/ ¢ % Rockwell T T
30N
1 0.0025 6,300 15 50 1,300 —
11 0.0025 6,300 15 50 — 1,300
30N , N
Ni-Cr D
29381+ 27.17Hv :
A B, C
C 139.29+ 2.19Hv , Asgar  Peyton™
- 63 /
Fig 5, 6, 7
A B, C
5 /
D 5642+ 617 /
A B, C - )
crown &
bridge
Harcourt™ -
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goldish yellow color

V.& R
goldish
yellow color Els 3
1 :

13 -
D 29381+ 27.17Hyv, A
20041 16.10 Hv, B 194.33+

169Hv, C 139.29+ 2.19Hv

2, A 50.39+

568 / , B 4325+ 925 / , C 45.13
+435 / , D 56.42
+617 /
: A ,C B
3.
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