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Characteristics of Cut Surface by Abrasive Waterjet Cutting of Titanium Alloy
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Abstract

Abrasive waterjet (AWJ) can provide a more effective means for precision of difficult -to-machining materials such as

ceramics and titanium alloys. The present study is focused on the surface roughness of abrasive waterjet cut surfaces.
This paper investigated theoretical and experimental surface characteristics associated with abrasive waterjet cutting of
titanium alloy Gr2. It is shown that the proper variations of several cutting parameters such as waterjet cutting
pressure, cutting speed and cutting depth improve the roughness and characteristics on specimen surfaces produced by
AW]J cutting. From the experimental results by AWJ cutting of titanium alloy Gr2, the optimal cutting conditions to
improve the surface roughness and precision were proposed and discussed.
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Table 1 Chemical composition of titanium alloy Gr2

Element| Ti N c H | Fe | O |[Others
wt. % 198.91{0.03|0.10/0.01{0.30[0.25| 0.4

Table 2 Physical and mechanical properties of
titanium alloy Gr2

Material properties Values
Density (g /cm’) 4.51
Hardness (HB) 72
Young's modulus (GPa) 108.5

Poisson’s ratio 0.34
Tensile strength (MPa) 235
Yield strength (MPa) 140
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Table 3 Experimental conditions for AWJ cutting

Parameters Unit Range

Operating pressure (P) MPa 310414
Orifice diameter (d,) 0.33
Abrasive nozzle diameter (d,) mm 1.0
Abrasive nozzle length (2 ,) mm 100

Cutting speed () mm/min| 150350
Cutting depth (%) mm 10
Abrasive flow rate (m,) g/s 2.56
Stand off distance (S) mm 3
Abrasive mesh No.(Garnet #) - 80
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dHe] #H AAVIE FHA

A4 Y Ad 2 Ad3 3719 A1EH
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Fig. 3 Variation of surface roughness (Ra) as a

function of the cutting pressure and cutting
speed
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