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=Abstract=

A study on microstructure, corrosion characteries and
hardness of pure Ti according to cooling methods

Jae-Doo Kim

Dept. of Dental Laboratory Technology, Daegu Polytechinc College

The purpose of this study was to investigate the microstucture and hardness, corrosion of pure Ti
alloy, which is widely used as partial denture frame work these days, depending on the cooling
method, followed by casting.

The first group was bench cooling at room temperature(18°C), the second group was slowly cooled
in the furnace from 700T to room temperature, and third. rapidly cooled in 0T water. -

The microstructure of each specimen observed by means of photomicrograph taken by electron
microscope, in add to the phygical characteristics of each specimen were obtained using the rockwell
Hardnest Number, the characteristics of corrosion.

The results were obtained as follows:

1. From Potenticdynamic plot, we conclude furnace-cooled specimen had the best stabiltity of
passive film and that air-cooled specimen showed similar characteristics. The density of electric
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current of quenched specimen was the highest, which formed kind of unstable passive film.
2. Specimen cooled at room temperature (air cooling) had the highest value of hardness of

81.26HRB, specimen cooled at ice-water,

0C, had the value of 78.42HRB,

and specimen

furnace-cooled at 700C had lowest value of 77.1HRB.
3. Quenching treated micro-structure formed martensite structure by and large. In case of air

cooling, we could see e-structure widmanstatten formed overall. In furnace cooling, widmanstatten

structure and various shape a-structures forming colony with

direction were detected.

Key Words : Cooling methods, microstructure, conrosion characterics. hardness, Ti.
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Table 1. The composition and manufactory of expetimental
metal.

Manufactory

Bland name | -+ Nationality

Use Composition

Removable
Pure titanium | Ohara Co,, Japan | partial denture
prosthodontics

Ti:995 %
Others
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moldE AHg- d}gl.em o|u) AMSE wax paraffin
wax (HAN DUK CHEMISTRY Co., KOREA)o]x
casting mold38 9] porosity T 714A7)7] 418}
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X, 1998).
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Table 2. Side-materials and instruments.

Materials or Instruments Manufactory Country
Inlay wax G-C Dental INC. JAPAN
Paraffin wax HANDEUK Chemistry KOREA
Asbestos liner WHIP-MIX Co., USA
Vacuum mixer WHIP-MIX Co., USA.
Casting ring OHARA Dental Co., JAPAN
Ultrasonic Cleaner SUN-ELECTRONICS JAPAN
Argon arc Non-Oxygen casting
machine OHARA CO,, JAPAN
Titanium Vest-1I investment OHARA CO,, JAPAN
Electric furnace OHARA CO.,, JAPAN
Rockwell hardness tester MATSUZAWA Co., JAPAN
X-Ray Diffractometer(XAl 3]d¥417]) RIGACU Co., JAPAN
EDXS(Energy Dispersive X-ray Specttoscopy) ~ KEVEX SIGMA FISONS Co,, USA.
Metallurgical microscope ZEISS Co,, GERMANY
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Fig. 2. X-ray patterns of different cooling programs.
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Fig. 3. EDAS data of fumace cooled Ti.
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Table 3. Comparison of Rockwell Hardness Number
after various cooling methods.

Rockwell Hardness  Vickers Hardness
Cooling method Number (kg/fmm2) Nnumber (kg/mm?2)

Mean Mean

furnace cooling 77.10 147
air cooling 81.26 1575
water cooling 7842 149
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Fig. 4. SEM photonncrogmphs of quenched Ti.
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Table 4. Comparison of Rockwell Hardness Number between
This study and ADA specification No.14.

RHN-30N
Cooling method
This study ADAS No.14
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water cooling 78.42
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