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ABSTRACT

Co-Cr alloys are metallic materials which exhibit excellent mechanical properties,
corrosion resistant and biocompatibility. Thbovementioned qualities make them very
attractive materials for use in dental applications. In recent years, selective laser melting
(SLM), an additive manufacturing process, has replaced conventional manufacturing
methods for dental restorations due te ability to produce complex metallic 3D
structures. However, there is one well known drawback to the SLM method is the
accumulation of residual stress, which is detrimental to the mechanical properties. This
problem is solved by heat treatment. Additibnaporcelain firing treatment, which also
thermically affects the specimen, is applied to dental restorations to give off the appearance

of a tooth.

The aim of the present theses is to study the effect of stress relieving annealing heat
treatments at75°C and 950C, and additional porcelain firing treatment on the
microstructure and hardness of-Co alloy specimens destined for dental restoratiohs.
microstructures of the specimens were studied by means of Scanning Electron Microscopy
(SEM) and Energrdispersive XRay spectroscopy. Furthermore, an XRay Difrractometer
(XRD) was employed in order to identify the phases and the dominant crystallographic

directions.

As a result of theaforementioned experimental procedures, it was found theatheat
treaments increased the percentage of the hafdi@hase over the phase in the
microstructure of the alloyln addition, a large number afarbides andntermetallic
compoundgrecipitated on grain boundaries. These changes in the microstructure of the
heat treated specimens resulted in higher hardoesgpared to the as received ones,
excluding some specimens which contained a large number of manufacturing defects as a

result of improper SLM parameters.
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Element

CrK

CoK

Mo L

WM

Totals

Weight%  Atomic%

25.51 29.99
63.06 65.41
2.65 1.69
8.78 2.92
100.00
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Element | Weight%  Atomic%
SiK 0.58 1.24

CrK 25.32 29.10
FeK 0.19 0.20
CoK 65.23 66.16
Mo L 1.60 1.00
WM 7.07 2.30
Totals 100.00
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Element | Weight%  Atomic%

CrK 26.54 31.54
CoK 59.72 62.61
Mo L 3.99 2.57
WM 9.75 3.28

Totals 100.00
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Eiement | Weight% Atomick% ¥ Element Weights  Atomk3
/% £ 5 1 RS ¥
oK 25.12 2961 - § By 2 TR ROER T o 2610 305
CoK 6331 65.85 : - o e RN e Nt N § AR ok 6296 65.01
ol 5 o e . g %
Mol 223 143

Mol 269 171

WM 825 273

Totals 100.00
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Element | Weight®% Atomick

CrK 25.11 29.16
CoK 65.10 66.68
Mo L 3.15 198
WM 6.63 218

Totals 100.00
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5.4.3. U a 5t T60PF
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Element Weights$ Atomick
CrK 26.65 30.86
CoK 64.03 65.40
Mo L 230 144
WM 702 2.30
Totals 100.00
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Element Weights Atomic3
CrK 2431 29.98
Fek 017 0.19
CoK 59.72 63.43
Mo L 3581 2.55
WM 1129 3.84
Totals 100.00
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=0, ectrum 3 Element | Weight%  Atomic3
CrK 2298 28.02
Cok £0.46 £5.04
Mo L 389 2.57
WM 1267 437
Totals 100.00
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5.4.5. U a 5t 950 PF
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Element Weight% Atomic%
SiK 0.38 0.82
CrK 24.29 28.32
FeK 0.56 0.60
CoK 64.32 66.18
Mo L 2.07 1.31
WM 8.38 2.77
Totals 100.00
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Element | Weight%  Atomic%
CrK 24.87 29.79
CoK 60.84 64.28
Mo L 3.51 2.28
WM 10.78 3.65
Totals 100.00
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Gy 0Gs(W, Mo).

(@)

Element | Weight%  Atomic%

CrK 23.60 29.33
CoK 57.64 63.20
Mo L 271 1.82
WM 16.06 5.64

ZBkY L X2, 3607 18hm

Koo B3Ps o) 6 9oBEBBEMN2300U Ua o GUIBBPFo Us  (Ubees UBEDS g 0 d
aUgoeci o UUULHMOMLS.e UUs d

66



Yy Aplqig TA) ) g™ BYERR £ B3 @/MFDE ) E¢) ¢glf BATHEIY BOBEE KN ENE BUAE

Element | Weight%  Atomic%
CrK 24.77 29.07
CoK 64.26 66.53
Mo L 252 1.61
WM 8.44 2.80
Totals 100.00
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Element Weights Atomic3 Element Weights Atomic
CrK 2547 30.01 CrK 28.04 33.05
CoK 62.60 65.10 CoK 5881 61.16
Mo L 288 1.90 Mo L 453 293
wM 8385 298 wM 856 2.85
Totals 100.00 Totals 100.00
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! Element | Weight¢  Atomic

CrK 2536 29.75

CoK 63.80 66.03
Mo L 207 132
wM 877 291
Totals 100.00
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Element Weightsé Atomic5

CrK 26.98 31.34
CoK 63.64 £5.23
Mo L 116 0.73
wM 823 2.70

Totals 100.00
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