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Num erical simulation for optim ization of the extrusion process of GH4169 tubes
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ABSTRACT The hot extiusion process of GH4169 superalloy tubes was sinulated by usingM s Superfom softvare with the tue flow
stress~tme strain curves of GH4169 alloy at different temperatures and strain rates The effects of technical parameters on the extmsion
processing were systematically analyzed to optinize the extusion process The results show that high quality products can be expected
using forward extrusion The optinal parameters are the extmusion speed of 100 and 300mme s ' the die angle 0f 20 10 30° the billet
preheating temperatre of 1040 10 1050°C and a better lubrication cond ition
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Tablel  Chanical canposition of GH4169 alloy %
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Fig 1 Tme stressstain curves of GH4169 alloy at different strain rates (a) 0.1 s (b) 1.0 %71, (e) 20 s !
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Fig 2 Extmsion process model in numerical sinulation
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Fig 3 Relationship betveen punch position and extusion force
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Fig 4 Relationship betveen extusion speed and maxinum extmusion
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Fig 5 Tempenture distribution of a billet
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Fig 7 Relationship betveen maxinum extmusion force and die angle
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