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Although Titanium material has superior properties, it belongs fo difficult-fo-machine materials.
The present research applies magnetic abrasive finishing to precision machining of internal-face
of titanium pipes, and analyzed & assessed the influence of grinding conditions on magnetic
abrasive effects through the removed amount and surface roughness of materials. There was the
influence on grinding properties according to change of rotational speed, a total input of mixed
powder and an input of grinding liquid, and when the total input, rofational speed and ratio of
electrolytic iron versus magnetic abrasives are 8g and 1000rpm, it was most advantageous in
aspects of surface roughness and material removal amount, and the grinding liquid remarkably
improved the surface roughness and material removal amount only with addition of frace amounts
of light oil rather than dry machining conditions. And a result of considering the influence on
grinding properties by using an inert gas (Argon gas) for improving grinding properties of the
internal-face of titanium pipe, the present research has obtained improvement effects in the
removal amount and surface roughness through utilization of an inert gas.
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Fig. 2 Schematic of magnetic pole shape and generator
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) Table 3 Experimental conditions
Fig. 5 Geometry and dimension of specimen Workpiece Tipipe @22 X 0.5t X 100
. . Iron particles(#200),
Table 1 Chemical composition of specimen Magnetic abrasives . .
magnetic abrasives(#320)
- - - .
Workpiece | Chemical compositions (MAX. %) ] ) 1:3 (Magnetic abrasives : Iron
material N C H Fe (¢] Mixed ratio icle
Titanium 0.03 0.1 | 0015 03 0.25 parcles)
! e - - : : Supply amount (g) 4,6,8 10

Machining fluid (mf) Lighteil 0, 0.2, 0.4, 0.6, 0.8

Table 2 Mechanical properties of Titanium pipe

Fe-Nd-B permanent magnetic

Workpiece material Ti .
Tensile strength (MPa Min. 240} ’ 450 Magnetic pole 25X25X50 mm
. Arrangement N-S-N
Yield strength (MPa) 275-450
Elongation (% min) 20 Argon gas Used, Unused
Hardness (HV) 160-200 Rotational speed (RPM) | 100, 400, 700, 1000, 1300
Specific gravity (g/em’) 451 Magnetic density (Tesla) | 0.35
Young's modulus (GPa) 108.5 Processing time (min) | 10
Poisson’s ratio 0.34 Finishing gap (mm) 1
Melting point ('C) 1668 Frequency (Hz) 1.1
Thermal conduction rate(cal/cm, sec, T) | 0.04 Amplitude (mm) 5
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Fig. 6 Metal removal according to supply amount
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Fig. 7 Surface roughness (Ra) according to supply
amount
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Fig. 11 Surface roughness (Ra) according to rotation
speed
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Fig. 12 Metal removal according to argon gas
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Fig. 13 Surface roughness (Ra) according to argon gas
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