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The purpose of this study was to observe the changes in microstructure and Rockwell hard-
ness of two repeatedly used Ni-Cr based ceramic alloys. Test specimens were made on disks mea-
suring 10mm in diameter and 2-3mm in thickness. After two disks of baseplate wax were invested,
the alloy was melted with oxy-gas torch and each disk of baseplate wax was cast using centri-
fugal casting machine according to manufacturer’s instruction.

One of these two disk specimens was first studied in the ‘as-cast’(1AC) condition. The other
specimen (1SB) was tested after receiving a cycle of thermal treatments simulating the various
firings necessary to the porcelain build-up. ,

By using the same method as mentioned above, we could obtain the second casting with the
addition of 50% new alloy to the button of the first casting (50AC, 50SB), and the second casting
without the addition of new alloy (2AC, 25B). ‘ ,

The disks were then embedded in an acrylic mold and metallographically polished.’ The
microstructure of each state of alloys was observed under the metallographic microscope  (Union
Optical. Co., Japan).

Rockwell hardness (Hrc) of each specimen was determined using Rockwell hardness tester
(Tokyo Testing Machine Mfg. Co., Japan).

From the foregoing experiments, the following results were obtained.

1. The microstructures of the two alloys showed the dendritic structure.
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2. The microstructure of repeatedly used specimens showed an increasing tendency of casting

defect due to gas porosity.

3. The microstructure of simulated baked specimens which had received regular porcelain

firing cycles showed a little increase in the size of dendrite.

4. There was no significant difference in Rockwell hardness value between alloy V and alloy F.

5. The Rockwell hardness values of simulated baked specimens which had received regular

porcelain firing cycles decreased comparative to as-cast specimens.

6. The Rockwell hardness values have no significant differences among the first as-cast state

(1AC), second casting with the addition of 50% new metal (50AC) and second casting without

the addition of new metal (2AC) except the area of casting defect.

1. % &

0. ®EHH 2 T

. BEER

V. g 2 B

V. ® W
BE

I.& &8

Bt WY KBS ARt R Y et
AR N @A A EEE Bgne
FIEs 2 glch

18894F Land’t B&:ifo) Fakiel dEake] ¢leb
2 FET LR Taggart(1908)% o] kel A2
+ ko] YT BreckerZ(156)0 6] s}t
o Fabel BESE Avpth &80 BESsIg
1968F WeinsteinZ'® o] Fghtifl A €849 B
A& Bt WMEMRTEES ] BEIks
gl ot

Zehd BRAYR) £ES BEeR o% g8imd
Hapol FERslo] &0 8o 50% LT Eds
RE®I Ag-Pd &4t Ni,CrMoo] MM &
LB EEo] wol Hlz o).

Moffa (1973, 19777 **, Huget (1977), Meyer (1979)
), Hesby(180)™ %8 MgAHEMH Ni-Cr 449
By HE Biste] #&99l, Harcourt (1964)
®, Asgar (1968) 2, Morris (1975,1970F% #'&2 BT
A Co-Crok A& AEE HAESEY B

.................................

A sty ok

MMEMSE 560 Iagel g Preene
Leinfelder (1970)®, O Brien(1964)*, L ewis (1975),
Civjan(1970)%, Meyer (1979) *, Huget (1978) » %:¢]
et Qo).

Huget (1976,1977,1978) %110 Civian (1971) ®, Ba-
ran(1979) ££9] Freel] fkala &EM £64S #
JEEC {keled S #bE Jelaickn s} o)

HE BelA = O Brien(1%4)® Leinfelder
(1964)*, Smith(1970)*", Civian(1972) 7 ; Vermilyea
(1980)°) 28] &7} Sle).

ZehJ BHEMR Ni-Crk 549  Sdme)
Bz =8 BB BE b BT BiEE
Habsl Gk

ZEgF Hesby (1980) W ol fRald 8468 £4&5 &
R BhE —k A% B /s A &
|2 U 354 2

ool E&E WHEMA Ni-Cr 842 V44
F&&s Heo s o RESE ¥ pyidd =2
SBEME At Bl B s EEL Y
By WEY sl EEE fiesld S0 ®R
< Qe old] sl ulolr).

0. mEsE d Hi

B ERERA A BREP BEEM R N-CrE
&3 VEE&* S F&e&8 [FRskgc).

1) BR8iE

B 10m, ER 2~ 3mme] haseplate wexs u}

% Vera Bond, Aalba Dent. Co., Wanut Creek, CA.
% % Fire Bond,Kusu Corp.,Japan

- 1018-.



£ disk® 2{EY @BE GiEsle] B Hel &
B a0 (Biovest, Derdsply Co. )2 HEA}F
% B - ol Yl (oxy-acetylene) 7B BB

EOSERe SEstdch St A L85 (ngot)

2 —p%) &8s (LACTZ FTR), Y& bution ¢
e ARG Y A4 &4 EEsld 249 A
(50ACE Fw)al Vol HE A 44 wmin g9l
—k 8% A (QACE BR) & 30X AELE
851 sandbhsting®t £ 1 AC,50AC, 2 AC &
b &% 1E2Y BAY Held ke s
2 ¢k3 Teble 17 72 R0 2 5@ EER
PR ERAES Ay #EEE skd 1SBE (—%
St BugmEs Azl BH), 50SB(—k  EE#
G uttonst FEES M A& HEE £G4
MEEe AR ®E)eh 2SRk BEE ¥
button®. 2ub ZEs By HA)e BEle A
F& #fEsisiel. webd Vaast F&&e 85K
< 12@4cH(Fig D).

kEsk HEe g BifR AAE sBENE 8E

Table 1. Firing Schedule

Fig 1, Specimens tested(Left: Alloy V,
Right : Alloy F).

3 HERES by el #4692 MW Press
Mount Marumoto Co., Japan) & FJA3tH  bakelite
BWRE mounting 3V HE E AW A 22 mounting
ghed BEEFES & # silicon carbide WIEERE #
120, #180, 240, #320, #400, #6007+2 BFEE
8}3. 6 p diamond paste, 1 u diamond paste® FFES

. Temperature Vacuum
Firing Cycle ‘Temperature Iherease or Air
First firing
Fired 1200 to 1860°F. 75° per minute 28 inches vacuum
HOLD 1860°F.— 5 min. 28 inches vacuum

Second firing
Fired 1200 to 1720°F.
1720 to 1860°F.
Remove immediately and bench cool.

Third firing
Fired 1200 to 1720°F.
1720 to 1820°F.

Remove immediately and bench cool.

Fourth firing
Fired 1200 to 1700°F.
1700 to 1800°F

Remove immediately and bench cool.
Fifth firing
Fired 1200 to 1800°F.

Remove immediately and bench cool.

75° per minute 28 inches vacuum
o . .

75" per minute air

75° per minute 28 inches vacuum
o . .

75 per minute air

75° per minute 28 inches vacuum

75° per minute air
© . .

75 per minute air

*AC: As-cast

ISB: Simulated bake - 1019~
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Fig. 5. The changes in microstructures of alloy F.
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