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FEATURE : The 50th Anniversary of Titanium Development
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Profile Ring-rolling Process of Fan Case Front for V2500 Turbo Engine

Kazuhito Tanil Shinya Ishigaill Atsushi Takemural Shiro Toyoshimal Takao Satol] Nobuo Kanamaru

To form a near-net-shaped ring, a profile ring-rolling process was developed with an optimum ring-rolling
operation, improved volume distribution in the axial direction, and metal flow estimation using 2.5D FEMO
Moreover[Jto prevent the formation of defects during ring-rolling, a microstructural control process was de-
veloped to enhance ductility at elevated temperaturesCUsing these processes(ITi-6Al-4V fan case front rings
for V2500 engine were manufactured] These rings had extremely high dimensional precision] and had no

defects]

cooobooooboooooooooooooooooo
cooboboooboooooooooooooobooooo
cooboboooboooooooooooooobooooo
cooobooooboooobooooooooooogoo
goboooooooooboocoooboooboooo
000000000000 000000000 Near Net
cooboboooboooooooooooooobooooo
cooboboooboooooooooooooobooooo
cooooooooooon
goboooooooooboocoooboooboooo
cooboboooboooooooooooooobooooo
cooboboooboooooooooooooobooooo
coooooooooooboooooood
goboooooooooboocoooboooboooo
cooobooooboooooooooooooobooooo
cooobooooboooooooooooooobooooo
cooobooooboooooooooooooobooooo
cooobooooboooooooooooooobooooo
cooobooooboooooooooooooobooooo
coooooobooooboooooon
gobooooooooooboocoooboooboooo
cbooobooooobooobooooooooooonn
gopOOOOOOOOOOOOOODOOODODOOO
opoObOOOOOOOOOOOOOOObObOoOoo
gobooooooooooboocoooboooboooo
ooooooooooooopoOoOooOoooOoOoyv
2500000000000000O0000000O0O0
coooooobooooboooooon

1ngooobooaobo

goooboooooobooobooi10oo000000 40
cooboooobooobooooboooooobOodkKR
cobooooobobooobooboOoobOOoooOnOMR
cooboooobooooKrROOOOODOOOOOOO
ooooooooobo KROMROOOOODOOOOKR
cooobooooboobdoboOoOKRO MRODOODO
coobooooboooooooooooooobooooo

Axial Roll
Mandrel Roll

[~
Centering Roll (/‘

010 0OOobOobooooo
Fig. 1 Ring-rolling mill
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Outside Diameter.: ¢ 1 6700 1 710mmQ

| Height: 2600 580mmQO
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Fig. 2 Effect of bending stress of centering roll on roundness
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Fig. 3 Modeling for ring-rolling process by finite element
method
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Fig. 4 Effect of corner R on height of the rib
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Fig. 5 Cross section of the V2500 turbo fan engine
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Fig. 6 Comparison of volume distribution in axial direction
between conventional and improved rolled ring

b) Improved
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Fig. 7 Cross section of rolled ring for the fan case front
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Fig. 8 Comparison of the elongation at elevated temperature
between as (3 rolled and 3 process rolled materials in L
direction
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As B Rolled Material
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Photo 1 Comparison of microstructure between as {3 rolled and
as (3 process rolled materials
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Photo 2 Appearance of Ti-6Al-4V front ring
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As 3 Process Rolled Material
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Fig. 9 Deformation at cross section in rib area for fan case
front during ring-rolling
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Fig. 10 Deformation at cross section on the rib during rolling
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