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Deveropment and Verification of Model Material for Forging Simulation of Magnesium Alloy

Satoru KUWAHARADA, Y uji MURE, Takehiko MATSUDA and Kenji NAKANISHI
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Table O Conpositions of the model materials

Sample No. 1 2 3 4 5 6 7 8 9

WAX ' (mass¥%) 100 85 70 50 45 40 35 30 20
Powder™® (mass%) O 15 30 50 55 60 65 70 80

20" Micro WAXO OilOResin = 50101
B0”20 Kaolind LimeOd 20 5
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| WAX |——| Powder |

Micro WAX, kaolin, Lime
Qil, Resin

Mix and stirring Model material

at 150 °C

Knead at RT.

Heated and cast into
mold (40 X 40mm})
at 150°C

Uniaxial compressive
test at 25°C

Flow curve of the
model material

Fig.O
processes of model materials and conformation

Flow chart explaining the fabrication

of the flow curves of that materials by
uniaxial compressive test

Fig.O The experimental equipment

Fig.O

before uniaxial compressive test and

Model material workpiecesO (A)O

(B)O after uniaxial compressive test
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Fig.d Flow curves of the model materials
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Table O Chemical compositions of AZ31B (massO )

Al Zn Mn Si Cu Ni Fe Mg
3.50 1.40 1.00 0.10 0.05 0.01 0.01 bal.

Fig.O The outside of pressing machine
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Fig.O Flow curves of the magnesium alloy
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Fig.O0 The workpieces after uniaxial compressive
tests, a)(J 1000 O b)O 2000 and c)O 2500
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. Punch stroke

Product

‘Work-piece

a: Upper die, b : Container wall, ¢ : Lower die,
d : Work-piece, e : Punch, f : Heater

Fig.O Schematic sketch of apparatus of backward
extrusion,workpiece and product
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Fig.O Comparsion of flow curve of magnesium alloy

represented by solid line and that of model
material represented by broken line
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Fig.10 Photographs of the distorted grid patterns
observed in the forming experiments, (A)O

magnesium alloy and (B)O its model material

Fig.11 Comparsion of the effective strain
distribution in the product after forming
experiment, (A)O magnesium alloy and (B)O
its model material
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Container

Workpiece Apparatus

Fig.12 Schematic sketch of workpiece, product and
apparatus

No | Stroke | Load
[ATTTITY I Sl

Configuration of Product
(Tup vlow)

(Cruan soullun vlow)

4 13.5 3.4

5 14.5 5.7

Fig.13 Configration of products fomed by incremental
forming experiments
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Fig.14 Punch load and stroke curve measured in
the forming experiments
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1 2

Punch stroke

Workpiece

LT

Container

Fig.15 Schematic illustrations of forming conditions in each punch stroke position

of three steps
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Fig.16 Outer views of the productsO (A)O magnesium
alloy and (B)O its model material

(A) (B)

Fig.17 Comparison of a cross section of products,
(A)O magnesium alloy and (B)O its model material
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