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Machining of Ti—6A1-4V Thin—walled Cylinders Prepared by Hot Isostatic
Pressing Technology
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Abstract In order to enhance the machining precision of titanium alloy thin—walled cylinders , two Ti—6A1-4V
thin—walled cylinders with different structures were prepared by using hot isostatic pressing technology. The
influences of the fixture, poured slurry and cylinder structure on the cylindrical surface roughness and cylindrical
precision were studied. The results show that hot isostatic pressing Ti—6Al-4V thin—walled cylinders after machining
can reach the accuracy requirements, poured slurry can reduce elastic spring back to improve outer ring precision of
the thin—walled cylinders; the inner ring and thick end of the cylinder structure can enhance stiffness to reduce the
cylindrical surface roughness effectively ; while big fixture layout error can make a significant influence on roundness
and coaxiality, the large error remarkably decreases the outer ring precision.
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Tab.1 Chemical composition of pre—alloy powder % (w)

Al \ Fe Si C [0) N H Ti

60 40 021 <0.05 0.008 0.12 0.009 0.002 Balanced
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Fig. 1 Size distribution, micro—morphology and XRD results of pre—alloy powder
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Fig.3 Appearance shape and size of HIP thin—walled cylinder
without thick end
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Fig. 4 Fixtures of HIP thin—walled cylinder at plunger end

and three jaw chuck end
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Fig. 5 Appearance of HIP thin walled cylinders with thick end

and without thick end after clamping
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Fig. 6 Appearance of HIP thin—-walled cylinders with thick end

and without thick end after machining
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Fig. 7 Progression of cylindrical surface roughness of thin—walled

cylinder with thick end versus axial distance away from B end
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Fig. 8 Progression of outside diameter of thin—walled cylinder
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with thick end versus axial distance away from B end
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Fig. 9 Progression of cylindrical surface roughness of HIP thin—
walled cylinder without thick end versus axial distance away

from B end
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Fig. 10  Progression of outside diameter of thin—-walled cylinder

without thick end versus axial distance away from B end
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