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A Study on Hot Open Die Forging Method of Blade Cylinder Root
Using AA 5083 Cast Alloy
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The blade cylinder root is a key component connecting the blade and pitch bearing of a wind turbine and is 20% of the
blade’s manufacturing cost. Blade cylinder roots are manufactured using the open die forging method with steel alloy.
However the blade cylinder root for 750 KW class wind turbine is manufactured using AA5083 cast material to reduce
weight. The purpose of this study is to develop a hot open die forging method, through experiment and FEA, using
AA5083 material manufactured by continuous casting. The forging process was designed using the mandrel forging
method. Hot compression tests were conducted to obtain flow stress of cast microstructure at different temperatures and
strain rates. Control parameters of each forging process were analyzed/compared to predict adaptability of the mandrel
forging process. High productivity, good internal quality, shapes, and dimension were verified by prototypes manufactured
by the proposed forging process.
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Table 1 The chemical composition of AA5083 cast material

Elements Al Si Fe Cu Mn Mg Cr Zn Ti
Wt.% 94.561 0.056 0.131 0.022 0.559 4.479 0.084 0.043 0.029
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Fig. 2 Flow stress-strain curves according to the temperature and
strain rate by hot compression test
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Table 2 Hot open die forging process diagram of cylinder root

1 2 3 4 5 Final forging
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Table 3 Forging process conditions for FE-Analysis

Temperature [°C ] Mate.zrial 100
Die 150
Press velocity 60 mm/sec
Friction coefficient with die 0.8
Heat transfer coefficient with Die 2000
[W/m?/°C] with Air 10
Upsetting ratio 3.6U
Height reduction per 1 pass during forging 15-20 mm
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Fig. 3 Upsetting result by the z-axis direction at one go
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Fig. 8 1st Punching process simulation result
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Fig. 9 Mandrel forging process analysis results after 1st punching
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Fig. 16 Prototype manufacturing process of blade cylinder root by suggested forging method
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