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Application of Nitride Ceramics for Ag-Pd-Cu-Au Alloy
Casting in Air ‘

Mitsugu KANATANI

Keyword : Nitride ceramics, Coating material, Oxidation control, Surface properties, Ag-Pd-Cu
-Au alloy, Dental casting

The feasibility of using various nitrides as wax pattern coating material for an Ag-Pd-Cu
~-Au alloy was studied. Nitrides used in this experiment were h-BN, AIN and Si;N,. Wax
patterns were painted with the nitride coating materials, and were then outer-invested with a
mixture of gypsum-bonded investment and water. The temperature of the mold was 700°C,
and the heat source was a blow pipe. Thin specimens. (thickness : 0.55 mm) were cast in the
45 Ag-20 Pd-18 Cu-12 Au alloy {melting point : 930°C) using a centrifugal casting machine.
The cast specimens were investigated macroscopically and by scanning electron microscope,
surface-roughness analyzer, X-ray diffractometer and micro-vickers hardness meter.

- The results were summarized as follows. BN showed the benefit of separation that
indicated improved cleansability and work efficiency. The BN coating layer remarkably
inhibited the formation of CuO on the cast surface, only Cu,O was detected. The color of the
cast surface coated with BN was rusty red, which agreed with the color of Cu,0. The surface
-roughness (Rz) of the cast specimens decreased to less than 2/3 of the control with the use of
BN. It was suggested that BN restrained the decrease in hardness of the surface layer.
Nitrides did not influence interior hardness of the cast specimens.
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Table 1 Combination of source materials in coating materials and mark

Coating material Mark

F eature of nitride powder Dispersant

BN - BN Fine Solvent*
AIN A-AIN Normal Surface active agent
i B-AIN High purity, fine 7
SizN, A-Si;N,  Fine 7
' High purity, fine Vi

/) B-SizN,

(# : Dispersed type of ready-made)
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Fig. 1 Schematic diagram of preparation for the mold
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Table 2 Composition and melting point of
Ag-Pd-Cu-Au alloy

Ag Pd Cu Au Bal. Melting point
45 wt% 20 18 12 5 930°C
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Fig. 5 SE images of the specimens after pickling
1.2 HHEREZE : TwitEbhs, @@ icowTid BNHHZa
1.2.1 BN 2FEALZ-HE —F 4 I BBBERINSD, I—T A Y ITHBT Y
W EFHEE LB T BN REOXE 5 2 R B XS b & BiBE L TR <, IR
LEL TV, Znig kR (1) (2) OFT_TCHE HHEPoIErOoBEThIEBbNE, %
nNTwlkehrsrEzons, (2)-Oix>w»Tid Fig 7z, ® BEERCEFEC L 2RM@BRN o7 Eh

4-2) 6 BNa—-7 4 v IBEBEZBEERL SRIFTH-Tz LR 5.,



200 ’ BRI R - 28 Vol. 13 No. 3

f"\’,P
€
2ot
s L
S ,
S 3l Z
: é
” 7
r zZ
Z
7
Z
i .
Z
0 7
o“\}é\

[J before pickling bar:18D

after pickling )
Fig. 6 The surface roughness of the specimens

before and after pickling (Rz, L=0.25

mm)

BN ST BRI BN S L W ERERERSE SN
=28, chik (1) 85U 2)-0Q B @ »iFkEE%:

bizo Lz EEzoNE, BEPICIRRO LD LibERE.

Bk s bET SRS, BNRFRAHROES
RTH B, ZORSIEB ENONAREE DBREEN
BEECHARD Y 7 Y FANT—NVATCE > TESL
TWBB4 ZOHRPEVEL LD TEBRTH
BELLT W, 20L& ARG ICHKT 2 EERE
M, a—7 4 v BOEE LB HERATRE &
BoTHL-bDLEbIS,
BAMOR S IEREOR S £ & 5 W EERO
BT o228 50T, RN, RTHENTHS.,
1.2.2 BN DSt ER LUISEE
A-AIN, A-Si;N,, B-AIN & X ¢f B-Si,N, &5
DEBHSERINCHE L o le DEENBELTZ) LizD
X, 1YL R EdRo (1) 2) D& oRTF
BT ARSI E Z oD, Bz (2)-OQ oF
ERFEZEREBbhz, 2TO0OQQ ORENEL
T2 DX, BBEHIRNAL V5 =2 E T [RE DS
FEU TR oI EDFENPREVWEEZ NS,
Pk & UTRBBA, N ¥ —RBEIMLT, EYR
S EREIRNT 5 LB E BRI N DY, SRR
WDOWTIRIV.5.4 ICEERT 3,
FB1HOITHIT)z, AIN DRENKELBI EBL WV
SigN, i3 1 RETHEEL T2 RRETFEERLOT W
ZED2HEBOQ ODFRENBEL -EE, FER
TR/NE ol LSS, BE¥R S AINKED

LG
(1) G
control 1
I 2|l | |
L) 1 ] I 1
20 30 40 50
A G G
(2) 1
BN
B 4 G
| Ll |
] T T -1
20 30 40 50
LG
(3) | .
A-AIN ' 1
Z2 Al G G
apllqh 1L
L} L L} ALl
20 30 40 50
(4) "G
. | .
A-SisNy4 1| a
i 2
L 1 ZIl] Il 1
20 30 40 50
G ¢
(5)
B-AIN -
2 G
G
‘ ' dll 'l 1,
20 30 40 50
4L G
(6)
B-SigN4 . G
21 G
1
¥ ) 1)
20 30 40 50
‘ 2 0 [deg.)
G: Ag-Pd-Cu-Au alloy S: Si0y
1: Cux0 . B: BN
2: Cul A: AIN
Z: In0
Fig. 7 XRD patterns of the specimens before
pickling



EHT VY AEEORTHEE~DEM L T 2 v 7 ADIEH 201

. 300
£
¢ 200 é ]
= Z
Z
- | G
: | a
S 100F G
2 o 7
5 7
5 ’
= 0 é
RSP N S

Ub%(‘ g,o\' ¥ V»’%x ¥ %’%\
«\Q’KO&
® bar:1SD

Fig. 8 Micro-Vickers hardness number of the
body of the specimens (Load=100g)

ISV B-AIN BB TCOERENRTETWE I E, £z
A-Si;N, DR Fi3 Fig. 6 » 5 2 XK F 2B L 5
SlrrHoNZIZbrboT, TORICELENT
&l hoTHE, ¥z, ZODQ OFRED DIz
Laﬂmﬁﬁﬁ%muao%%f<&é EEZS
ns,

AIN BAERBELRTWHOD®, 5 1HTIR
ERRWEEZ STz, Fig. 7-(3) 12 AIN RS
mOONIZErH, BKFFIIBWTH AIN &k
DRIGRIBEEAERVEEZONS,

1.3 SE &=

Fig. 4-(1) @ control BB #HE O ¥ 71X, Fig. 7-(1)
IZHMERA D EIHTERDSEED & 7z T & 5 4MEE &
Ez2 605, Fig 4-Q~6)Da—7F 4 v I7#H=EH
Lle BB REOR T, 55 1HOOK 7 8 L AW
D Fig. 10 KR L7 2D » D SE & & IR, K&
EBUTVWBZ s, FNFNERLZhiT
LEbh3,

Fig. 5 ORI OFEIRE R L, SFENEN O
BHERBMLTWEbDEELZILNS,

KEHSRBIZOWVTIRKRE (IV.2) TEET 3.
7z, RBOBAF OV T XEEFOHE (1V.3.1)
TEHEET D,

2. EHoxmiEx

control FEHI—BA L ST VY AGEEER
KRS 5, ZOBRBOSBRNENTH 5 HERER
Muﬁﬁﬁm&oﬁgomrwaa%iénm FTE
HEHZOFELZITIES D TREEBE Y., B

Micro-Vickers hardness number:

200

180 === -
160
140 F

@® control
O BN

120

h) T
|48

1 1 L . 1

0 20 40 60 80 ¢

center of
specimen

Distance from surface (z m)
Fig. 9 Micro-Vickers hardness number of the
surface layer of the specimens (Load=
25g)

HORZTAONZHIOERBLEBOEED EH
bt_, u@#fﬂ:@géiiﬁ%i ‘Bné.

BN HEOH S 2 6 VI ERREE R EG L D b
FBLIAEWOT, BELTCEREIEBEONLE Z L
Bbohb, ORI, FEEELREOUEBEBRLHEED
FIEDATREM: A5RIB L T3, BN 2 L - TEEMHES
HPNEL oz iF, B1IHIOH7-(1) D &L 5 &F
PRI TFDST » 7 A8 — VRER A TICNE LI
L, LOLRASHBEMNBN L ENIC witd, 20
RERENZ & > CTEREME S PR 0T I EBELD
na, BEEILeZ L v HE 2R LICHEE
Bh5, THEOVTERECTERT S,

REH S W HHEEM ONEIFET L 0bILTE
D, MNOMERERT S LT, FEHES 2N
TE LRI T &2, SE, Mk AIN
BOBE ¥/ B-AIN 28 H L TERICHES &L
Kol

MR QTS b 408 L ORIEREEL, &
NOFERICEZ 5N L 2E IWOTRE LI5S,
MEDES SigN, 2B L 72 A-Si;N, £ B-Si;N,
B CHEBEORKREC R 2Tz b b, MEOFETIEK
PERICBOTRANE L, FEPLI—T 4 VT BOFRIE
REOHTIMHIIWCKEBELLLOOLEZLNS,

7B, BEESERT S 2 L HERNOEEES 255
(T2 EnSFERHZEY, HIAEEZHALTYS
BB L nksiE, KE, ENH 2\ RHT L 2H

L EILTRERRSICY Y RS A ML BT X,

TELEFET vy 7 ABRETIAF I LTBL L X
W, Thbb BNk o THEKE D b, BELE



202 BRI - 28 Vol. 13 No. 3
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Fig. 10 SE images of the high purity and fine nitride powders
(1) High purity and fine AIN powder
(in B-AIN coating material)
(2) High purity and fine Si;N, powder
(in B*SiaN‘; coating material)
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