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Manufactures of dental casting Co-Cr-Mo based alloys in adddition to Sn, Cu
and analysis of infrared thermal image for melting process of its alloys
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[Abstract]

Purpose: Dental casting #Gr I (Co-25Cr-5Mo-3Sn-1Mn-1Si), #Gr I (Co-25Cr-5Mo-5Cu-1Mn -18i) and #Gr I
(Co-25Cr-5Mo-3Sn-5Cu-1Mn-1Si) master alloys of granule type were manufactured the same as manufacturing
processes for dental casting Ni-Cr and Co-Cr-Mo based alloys of ingot type. These alloys were analyzed melting
processes with heating time of high frequency induction centrifugal casting machine using infrared thermal image
analyzer.

Methods: These alloys were manufactured such as; alloy design, the first master alloy manufatured using vacuum
arc casting machine, melting metal setting in crucible, melting in VIM, pouring in the mold of bar type, cutting the
gate and runner bar and polishing. These alloys were put about 30g/charge in the ceramic crucible of high
frequency induction centrifugal casting machine and heat, Infrared thermal image analyzer indicated alloys in the
crucible were set and operated.

Results: The melting temperatures of these alloys measuring infrared thermal image analyzer were decreased in
comparison with remanium® GM 800+, vera PDI™, Biosil® f, WISIL® M type V , Ticonium 2000 alloys of ingot
type and vera PDS™(Aabadent, USA), Regalloy alloys of shot type.

Conclusion: Co-Cr-Mo based alloy in addition to Sn(#Gr I alloy) were decreased the melting temperature with
heating time of high frequency induction centrifugal casting machine using infrared thermal image analyzer.

©Key words : Co-Cr-Mo-Sn-Mn-Si alloy, Co-Cr-Mo-Cu-Mn-Si alloy, Co-Cr-Mo-Sn-Cu-Mn-Si alloy,
melting process, granule type, infrared thermal image analyzer, high frequency induction
centrifugal casting machine
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granule type 232 A A5 tHTable 1).

Table 1. Chemical compositions of experimental master alloys designed by granule type

. Compositions(wt%)
Sample name Experimental alloy
Cr Mo Sn Cu Mn Si
#Gr | Co—Cr-Mo—-Sn—-Mn-Si bal. 25 5 3 - 1 1
#Gr |l Co—Cr-Mo—Cu-Mn-Si bal. 25 5 - 5 1 1
#Gr I Co—Cr-Mo—-Sn—-Cu-Mn-Si  bal. 25 5 3 5 1 1

2. DEZ MIE

Co, Cr, Mo 59 43l|A3& wthpz At H A3
© =2 Co-Cr(65g+75g), Cr—-Mo(15g+15g) ¥ Co-—
Mn(15g+3g) /8= 2= Bgas AR & 3ot2

L8| Z(vacuum arc melting furnace)ollA 12} Z3t
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Sn ¥ Cus 3

3. OIS =%

#Cr 1, #Gr1 9 #Grll 232 30gX AHslo] %
g 7hmR)71E At Y27 (Vesta UNI-010,
Unique Co, Korea)? =7} (52482, Bego Co,
Germany)oll et & 7FGAT | e EaflagS 4
A d3tA 7hd|2k(vario CAM 384, Jenoptik Co,
Germany)E ©]-&3to] 33] ¥HESEo] A|3E & Bl afA

3} tHTable 2, Table 3).

Table 2. High frequency induction centrifugal casting
machine used in this study

Model; Vesta UNI-010

heating High frequency induction
220V 60Hz

2.6KVA / 80kHz(£10%)
(1,600 ° C (max.)

Water cooling

power supply
power rating
casting temperature
cooling method

chamber atmosphere Ar gas/air

Table 3. Infrared thermal image analyzer used in this
study

Model; vario CAM high resolution inspect 384

image rate 50Hz, 60Hz
image 384x288
resolution +15K
temperature Yy 2000°C
' [ ond master (o
(IngotType ) [ pouring }

alloy meEtlng

" st master alloy |
manufacture

masteralloy Coweter |
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Fig. 1. Manufacturing processes for alloys of ingot and shot type
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Sn ¥ Cug #7Fst granule type Co—Cr—MoA| 2=

S ARl st a2 AAISE 3 ingot type AR

Fig. 2. Manufactured Co-Cr-Mo based mother alloy used by high vacuum induction melting furnace; (a) Co—Cr (65g—

759), (b) Co-Mo (15g—15g), (c) Co-Mn (15g—3g), (d) 300g/charge, (e) ceramic crucible, (f) VIM, (9) melting and (h)
mother alloys
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heating time (sec) Fig. 3. Curves of melting process with heating time for

@ Co—Cr—-Mo based master alloys of granule type
measured with infrared thermal image analyzer
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Table 4. The melting process with heating time for Co—Cr—Mo based master alloys measured with infrared thermal

image analyzer

Measured melting

Type Master alloy temperature('C) Heating time (sec)
#Gr | Co—Cr—Mo—-Sn—-Mn-Si 1,330~1,350 75~85
#Gr || Co—Cr—-Mo—Cu—Mn-Si 1,340~1,360 50~60
#Gr |l Co—Cr-Mo—Sn—Cu-Mn-Si 1,330~1,350 65~75
Heating time(sec)

Alloy

10 20 30 40 50 60 70 80 90
290000
#Gr |l
#Gr |l

Fig. 4. Infrared thermal image analyzer for melting process of Co—Cr—Mo based alloys with heating time
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Curves of melting process with heating time for Co—Cr—Mo based alloys measured with infrared thermal image
analyzer
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