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The Forging Die Design of Scroll Rotor by using the 3-D FEM
Analysis
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Abstract

The die design for hot forging was investigated for manufacturing precisely of scroll rotor made with

AlSi alloy.

A scroll rotor is a non-symmetric 3-D shape part, having involute wraps. Disk-shaped

billet of Al-Si alloy was extruded to wraps and boss simultancously. Because the involute wraps is
not axi-symmetric, the flow velocity and the stress of die is very much different at each portion.
Moreover, the die in wraps portion is a cantilever beam and fractured. In this paper, the analysis of
forming and die stless is investigated using the FEM tool, DEFORM-3D. The tensile strength of tool
material is 250kg/mm From the analysis results, we can find the maximum principal stress of die is

over the fracture strength and redesign the die.
and microstructure.
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The prototype forged part is superior in net shaping
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Fig. 2 The section of scroll rotating part manufactured
by conventional hot forging
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Fig. 3 The difference of rib height at each section

9z 249 FEEE Aolsk 39 3 g Aol
© #99 AEE S4B shu aTe e
SueA WY 19 4= BE 34 5 ¥ gEe
ATA Raha HEE Wraptel 98 vk AR
ol

(a) Hot forging die of scroll rotor
(before fracture)
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(b) Hot forging die of scroll rotor
(as fractured)

(c) Fractured section of forging die
Fig. 4 The appearance of fractured forging die of scroll
rotor
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Fig. 5 The model of hot forging for scroll rotor
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Fig. 6 The deformation pattern of hot forging for
scroll rotor
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Fig. 7 The difference of rib length at each section in
final forging stage
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Fig. 8 The temperature distribution of hot forged
scroll rotor
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Fig. 9 The applied forging load of hot forging for

scroll rotor
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Fig. 10 The maximum principal stress of hot forging
dies for scroll rotor

155,051 ~1.122.715 Mpa
Ave. : 36,600 ~ 100,500 Mpa

Fig. 11 The maximum principal stress of hot forging dies
for scroll rotor
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