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Abstract: Tifilm was sputtered on N+ Cr alloy substrate with magnetron sputtering and so it acted as
an interlayer for N+ Cr/porcelain interface. Microstructure and properties of bonding interface of N+
Cr/Ti/ multiple porcelain have been investigated. Experimental results showed that the N+Cr/ TV
porcelain interface was compact, and there was no crack or flaw at the interfaces. The reaction at the
N+ Cr/ T i/ porcelain interface was very complicated and the interface has new phase composition with
SnCro.140x, NiCr204, Cr203, TiO2, AlIT 5 and T2Ni. The types, quantity and distribution of the in-
terface reaction products were affected by the thickness of Tiinterlayer, firing temperature and firing
time, which finally determined the bond strength of N+ Cr/Ti/ porcelain interface. T he bond strength
reached 40. 2M Pa at firing temperatures of 990 C for firing time of 2. Smin, and the bond strength of
N+ Cr/ Ti/ porcelain interface reached 48. 4M Pa with T1i thickness of 3Hm.
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10min, Smin DPS- 111 Table 1 Chemical com position of Nt Cr alloy

N+ Cr (mass fraction/ %)
Ti, Ti 1. 5’ 3’ 4. SUm Ni Cr Mo Al Be Bal

6Mm $60mm X 3mm, 99. 9% 77.0 14.0 4.7 2.0 1.8 0.5
( ) )
0 4A, 4% 10" Pa, 2 ( / %)
0 8Pa N+Cr R Mult+ Table2 Chemical composition of porcelain (opaque PA,O,

mat99, VACV MAT 2500

3[9]
Q Smm, 1

8mm X 3mm X

3

body porcelain A,;B) ( mass fraction/ %)

Si0, ALOj Sn0, Bal

55-60 1215 615 16-15

Table 3 Firing technological parameters

Firing cycle

Opaque (first)

Opaque (second) Body porcelain

Low tem perature/ ‘C
Preheat time/ min
Heat rate/ ('C * min~ 1)
Firing temperature/ C
Firing tim ¢/ min
Vacuum level/ hPa

Cooling

680
1
60
990
2.5
50

Air cooling

680 680
1 2
60 60

990 990

2.5 2.5
50 50

Air cooling Air cooling

1

Fig. 1 An example of specimen after porcelain firing
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Fig.2 The schematic of three-point bending test
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Fig.5 Microstructures and element line scanning analyses of the Ni-Cr/Ti/porcelain interfaces
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Fig. 6 XRD pattern of the fractured surface of the specimen

with Ti thickness of 3um on Ni-Cr alloy side
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Fig. 7 Influence of the thickness of Ti interlayer on

bond strength of Ni-Cr/porcelain interface

/
[10] Ti
N+Cr ) Cr203, Ni0O, NiCr2 O4
, Cr203 Sn0:2

SnCro.140x ; Ti
Al Os R Al Ti AlTis,
Ti Ni Ti2Ni ,Ti
, N+ Cr/
Ti/ : Cr205+ NiO

NiCr20s;Sn02+ Cr205 SnCrosOx; Ti+ ALOs Al



24 /2008 9

+ TiO2; Ti+ Al - AIT B Ti+ Nl_' Ti2Ni  Ti Ni the corrosion behavior of six nicket chromium alloys before and
Cr . Ti , after porcelairfused te-metal firing [ J]. Journal of Prosthetic
Dentistry, 2000, 84: 623- 634.
’ [4] . [J]. B
P Ti p 1999, 35(5): 261- 263.
Ti , s [5] OKAZAKI M, WANG X, TOGUCHI M S, et al. Improvement
of bond strength in metat ceramic systems using a gold intermedi-
3 ate layer[ J]. Dental M aterial, 1998, 17 (3):163- 173.
[6] DAFTARY F, DONOVAN T. Effect of electrodeposition of gold
( ]) N+Cr/TV s on porcelair fused-te-metal bond strength [J]. Journal of Pros-
N+ Cr/ T/ , thetic Dentistry, 1987,57(1):41- 46.
SnCro 0., NiCr204, Cr205, Ti02, AIT 1 Lo et CoNaRe trTiOSL D
Si3sNy [J]. s
Ti2Ni 2000, 36 (12):1269- 1274.
(2 Ti [8] 1SO 9693: 1999. Meta} ceramicdental restorative systems[ S] .
990°C, 2. Smin, N+ Cr/ o .. Ni-Cr
40. 2M Pa; N+Cr Ti [J]. ,2007, 28 (10):29- 32.

. . [10] HEGEDS C, DA6CZI L, KOKéNYESI V, et al. Comparative
3Um , N+Cr/ Ti/

microstructural study of the diffusion zone between NiCr alloy

48.4MPa and different dental ceramics [J]. Journal of Dental Research,
2002, 81 (5):334- 337.
[1] HERCULES J A, EUNICE TG, CARLOS E V, et al. Shear : (20050511)
bond strength of aesthetic materials bonded to N+Cr alloy [J]. :2008-06-02; : 2008 0716
Journal of Dentistry, 2003, 31: 205- 211. : (1979—), , s
[2] , R , .N+Cr [J]. > : (130022) E-mail: liw-

, 2006, 27(9): 67— 69. jieququ@ 126 com
[3] ROACHM D, WOLAN J T, PARSELL D E, et al. Use of X

ray photoelectron spectroscopy and cyclic polarization to evaluate ®
( _]—_;}gé%i 19 Jﬁ‘) John Wiley & Sons, 1972.145- 170.
[3] R . [M]. : , 1998.
3 [4] ) , ,
[J]. , 2001, ( ):22- 24.
(1) K640 [5] , , . DZ40M
, , [J]. , 2001, ( ): 18- 21.
Cr23Ce [ 6] s ) . K465
MsB [J]. , 2005, (9):8-09.
3b2+
’ [7] s . [M].
MC , 1997.171- 172.
(2) ; [8] : K 6408
R ; [J]. , 2000, 36(9):961- 965.
2
’ :2008-06-02; 12008 0720
(3) : : (1982—), , .
1220 C, 60min , : 81 20 (100095)
E-mail: zhaoh s@ yeah. net
[ ]

[1] s . [M]. : , 2000.
[2] SIM CT, HANGEL W C. The Superalloys[ M]. New York:



