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FEATURE : Progress of Technology in 100-year History of Kobe Steel
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The Evolution of Near-net-shape Ring-rolling Processes for Large Rings

Made of Ti-6Al-4V
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To reduce the weight of ring rolled face case front rings made of Ti-6Al-4V for turbo V2500 fan engines, a
near-net-shape (NNS) ring-rolling process was developed. This was achieved by optimizing the ring-rolling
process by improving the metal flow during ring-rolling. Moreover, to create better NNS rolled rings, a
forging process for manufacturing a pre-form with a complex cross section was developed. As the result, the

weight of NNS rolled rings was reduced by 550 .
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Fig. 1 Cross section of V2500 turbo fan engine
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Photo 1 Shipment shape of fan case front
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Axial roll
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Fig. 3 Ring rolling mill
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Table 1 Outline of ring rolling mill

Outside dia. Max. 3 000mm

Rolled dimension Wall thickness Min. 30mm
Height Max. 850mm

Weight of material Max. 5 000kg

Pressing force Max. 7.8MN
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Fig. 2 Manufacturing process of ring rolled products
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Fig. 4 Effect of bending stress of centering roll on roundness
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Fig. 5 Effect of corner R on height of rib
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Fig. 6 Comparison of volume distribution in axis direction between
conventional and improved rolled rings
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Fig. 7 Transition of weight and shape of NNS ring
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Photo 2 Shipment shape of intermediate pressure compressor case
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