x|tz |Set2X| M3eH M3= 2014 1 49

kx|o
http://dx.doi.org/10.14347/kadt.2014.36.3.149

Ol

ch

I

ABg nF F27)8 ol 4%
Co-Cr-MoA 3 431349 A4 Ashy 24

% % o =7 | %k %k %k
g 48w

= * = k% = = k% =
ZEHE 8IA Y ooy EY
SollAhetz 17|80, SY7|& U, G, Athelm ARz e gaps e

Analysis of infrared thermal image for melting processes of Co-Cr-Mo
based alloy using high frequency induction casting machine
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[Abstract]
Purpose: Dental casting Co-Cr-Mo based alloys of five kinds of ingot type and two kinds of shot type were
analyzed the melting processes with heating time of high frequency induction centrifugal casting machine using

infrared thermal image analyzer.

Methods: When Co-Cr-Mo based alloys were put about 30g/charge in the ceramic crucible of high frequency
induction centrifugal casting machine and heat, Infrared thermal image analyzer and IR thermometer indicated

these alloys in the crucible were set and operated.

Results: The melting temperatures of alloys measuring infrared thermal image analyzer were deviated + 10°C
compared to those of manufacturing company. On the other hand, the melting time of alloys were differently
appeared with the shape of alloys(ingot and shot type).

Conclusion: The melting temperatures of dental Co-Cr-Mo based alloys were measured the degree of 1,360-1410°C
and the heating time with the alloys of ingot and shot type were deviated + 10 sec.

oKey words : Co-Cr-Mo based alloy, melting process, IR thermometer, high frequency induction
centrifugal casting machine, infrared thermal image analyzer
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Table 1. Dental casting Co—Cr—Mo based alloy used in this study

Type Product Name Component(wt%)
remanium® GM 800+ 63.3Co—-30Cr-5Mo—-1Si-N,Mn,C,W
Vera PDI™ 63.5C0o—27Cr-5.5Mo—2Fe—0.9Ni-Mn,Si,C
Ingot Biosil® f 64.8C0—28.5Cr-5.3Mo—-Si,Mn,C

WISIL® M typeV
Ticonium 2000

63.1Co—28Cr—6Mo—Mn,Si,W,C
65C0o—27.5Cr-5.5Mo

Vera PDS™
Regalloy

Shot

63.5Co—-27Cr—5.5Mo—2Fe—0.9Ni-Mn,Si,C
62.5Co—27Cr-5.5Mo

2. X|1kg 1= M2 27| (high frequency
induction centiifugal casting machine)

ARE F28 vAFE Co—Cr-MoA 7% &9 &
| 545 B71sk7] fste] A0 7Fm29171% aut
AF27](Vesta UNI-010, Unique Co, Korea)g ©]
sto} 7} gt HARAZOA 308 FeFste] =7t
(52482, Bego Co, Germany)oll &3t & 7}dstoq
F2t 334 &-sfsklet (Table 2, Fig. 1).
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(a) Ticonum 2000 - ingot type

Table 2. High frequency induction centrifugal casting

machine used in this study

Model; Vesta UNI-010

High frequency induction
220V 60Hz

2.6KkVA / 80kHz(+10%)
(1,600 ° C (max.)

Water cooling

heating

power supply
power rating
casting temperature
cooling method

chamber atmosphere Ar gas/air

(b) Vera PDS — shot type

Fig. 1. Measured weight for experimental alloy (30g/charge)

3. MM BT I | 2Hinfrared thermal image

analyzer)

A AHFR719] ol A)lE o) 7FEAIRE
of @& s F4s7] flste] 1600T7HA] &=
=740l 7hset A9 dat 7| eHvario CAM 384,
Jenoptik Co, Germany)= AH&-3FtHTable 3).

Table 3. Infrared thermal image analyzer used in this
study

Model; vario CAM high resolution inspect 384

image rate 50Hz, 60Hz
image 384%288
resolution + 15K

temperature » 2000°C
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Table 4. IR thermometer used in this study

Model; RAY MR1 SBSF (IR thermometer)
800°C to 1800°C
Si/Si layered detector,

temperature ranges

detector nominal 1:m
+ (0.5% Tmeas +27C);
accuracy Tmeas inC

temperature resolution 1°C or °F

response time 10mSec

mZ
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sto] 7HdAIZ wE SeleeE FdA o R st

it ﬂilo
o

Fig. 2. Schematic illustration used in this study; (A) high
frequency induction centrifugal casting machine,
(B) crucible and alloys, (C) infrared thermal image
analyzer and (D) IR thermometer
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Fig. 3 Schematic illustration for alloy melting by using high frequency induction heating

et dFxRz]e =7y ¢l ingot type®| 5% 7] whioll AR FE2 2 lAMo|L FHRE HeEe
Co—Cr—MoA &5 30g FUT = 204 g7l Aol A MAs] e LA e = M7kl Qi 40~
of oJulAE Ao Ao 7R HET YT AR 60sec FRtOIAM = W5 aolal T0~90sec 7ol
(heat image)olth. 1Fuf F27|oA EH& SRS T M 8] G =t 7FEAIZEo] 60secoll A 90sec=
7FEAIZE 10~30sec HitolA= ghael BAE] FEtE A5 Goid dae Al el Lo R
A3 7HEE I o] ST BAE FEo Az HelkE o o JUSITHFig. 4)

o] & o= FAVE e A FEo] WA 7HdE

Alloy

remanium®
GM 800+

vera PDI™

Biosil® f

WISIL® M typeV/ v ? @ O O O
Ticonium 2000 / b ‘ ‘ . O e

Fig. 4. Heat image for melting process of Co—Cr—Mo based alloys of ingot type with heating time
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Kol <(Fig. 4)9] =9 St at fAke
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Alloy

Heating time(sec)
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Fig. 5. Heat image for melting process of Co—Cr—Mo based alloys of shot type with heating time
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Fig. 6. Curves of melting process with
heating time for Co—Cr-Mo
based alloys of ingot type
measured with heat image
camera
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(b)

Fig. 7. Curves of melting process with heating time for Co—Cr—Mo based alloys of shot type measured

with heat image camera

Table 6. The melting process with heating time for Co—Cr-Mo based alloy measured with heat image camera

Melting temperature(C)

Heating time
R Product name Manufactured Measured (SegC)
remanium® GM 800+ 1,410 1,380~1,390 65~70
Vera PDI™ 1,360~1,390 1,350~1,360 70~80
Ingot Biosil® f 1,320~1,380 1,350~1,380 75~80
WISIL® M typeV 1,375 1,370~1380 80~85
Ticonium 2000 1,410 1,400~1,420 80~85
Shot Vera PDS™ 1,360~1,390 1,380~1,390 85~90
Realloy 1,410 1,400~1,420 85~90
B Aol A8 Co—~Cr—MoA g% Vera PDI™ 9] ol -

B3NP Holxl daby shvete] LS Al=s

7] 913kl 800CA] 1800°C 7HA] LEZgo] 7Fsdh v

HEA Ao LEANE FAlo] 24 Atolct. 800

© ool A 7HB AR T geleE waks Heldl &
s Fhfetol HlHEA) Aeld SEAAR SAE ghe
2 037} GIEHFig. 9.
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Fig. 8. The Curves of melting process with heating time
for Co—Cr—Mo based alloys measured with infrared
thermal image analyzer and IR thermometer
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