919 &5 7 W
Vol.19 No.7

TEERERFR

The Chinese Journal of Nonferrous Metals

2009 4E 7 H
Jul. 2009

XEHRS: 1004-0609(2009)07-1197-06

REEBEHRELZER=ZHBRITOH

Z M R, s ?
(1. MURIEHL TR E MBIRRE S TR 2B, W/RIE 150040;
2. MR T RZ: MEERIZELS TREZER, B/RIE 150001)

B OE: TR A Y R R b 4 s AR TS A, SR AT BR TR AN RIS IR AR R o R ) 8
AIWNAT AT T GERTM: 0 F AR B LA B AL, H SRR B TR, &8 iz
MpEFmR s A N B SRR, M ER BB R s i Fr A 5 5 TR R BRI, SRR
SIS T T 2SR I TE T R B BE R R a] — YRR B H R ST R BE R B I A BT SR It e
Bt

XA A4S B HORURIR: BUEBRL: Wi

HRESES: TG 306 XHERARIRED: A

3D finite element analysis and forging process of
aluminum alloy forging parts
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Abstract: In order to reveal flow laws of impeller parts in die forging process, the deformation and flow of different
shape blank forming process was studied using the finite element method. The results show that cylindrical shape can be
formed more easily; stepped shape billet occurs mainly in the end. Compared with cylindrical shape, the mode cavity of
blade parts fills more easily, and the uniformity of metal flow also increases significantly. The dimensional accuracy and
performance meet the design requirements using stepped shape to manufacture impeller through experiment process
analysis verification.
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Fig.1 Finite element model: (a) Cylinder billet; (b) Ladder billet
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Fig.2 Effective strain distribution of cylinder billet in forming process with different reductions: (a) 10.25 mm; (b) 25.00 mm;

(c) 37.25 mm
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Fig.3 Effective strain distribution of ladder billet in forming process with different reductions: (a) 6.0 mm; (b) 12.2 mm; (c) 18.2 mm
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Fig.4 Velocity field distribution of cylinder billet in forming process with different reductions: (a) 10.25 mm; (b) 25.00 mm;

(c) 37.25 mm
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Fig.5 Velocity field distribution of ladder billet in forming process with different reductions: (a) 6.0 mm; (b) 12.2 mm; (¢) 18.2 mm
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Fig.6 Position of different sections on blades
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Fig.7 Velocity field distribution of different sections: (a) Cylindrical billet; (b) Ladder billet
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Fig.8 Photos of impeller forging: (a) Cylindrical billet;
(b) Ladder billet
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