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Practical Use of Numerical Analysis and Physical Simulation to Cold Die Forging Process
Ichiro Takasu, Takayuki Kasai and Morihiko Nakasaki

Synopsis:

Computer aided engineering technologies were developed to assist the process designers of precision forging.

Sanyo developed plasticity simulation system for hot die forging and has adopted it for practical forging process.

Since this system is based on two different fundamental technologies, plasticine model and FEM, it has high relia-

bility and large applicability, and is also useful for prediction of forging load and pressure, metal flow and slipping

on the tool surface. Since plasticine model simulation was used in this system, however, there were some difficul-

ties in its application for cold die forging because of little workhardening and large spring back of plasticine. In this

article, an alternative model simulation method was considered and aluminum alloy method was introduced on pre-

cision forging method and adopted to cold forging such as extrusion.

Key words: die forging; cold forging; process simulation; CAE; FEM; physical simulation; metal flow; work hardening; fric-

tion coefficient; strain; pressure on tool surface; material slipping on tool surface; plain strain; aluminum alloy.
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Fig. 1. Comparison between hot and cold forging simulation.
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Tablel. Chemical compositions of aluminum alloys.

Alloy JIS Si Fe Cu Mn Mg Cr Zn Ti
2011 0.40 0.7 5.00 6.0 0 O O 0.30 O
Al-Cu 2017 0.200.8 0.7 35045 0.4001.0 0.4000.8 0.10 0.25 O
2024 0.50 0.50 38049 03009 12018 0.10 0.28 O
ALMg 5052 0.25 0.40 0.10 0.10 22028 0150035  0.10 O
5083 0.40 0.40 0.10 0.4001.0 4.004.9 0.0500.25 0.25 0.15
Al-Mg-Si 6061  0.400 0.80 0.7 0.1500.40  0.15 08012 0040035 0.25 0.15
Al-Zn-Mg 7075 0.40 0.50 1.202.0 0.30 21029 0.1800.28 5.105.6 0.20
0.25 0000000000000000@O00000000
x (30000O0(@COO0O000000000000000O
2 0'270 000000000000000000000018mm, O
cg 0.15} | Work handening index zone ] Oomm, 00 6mmO 00000000000 OO0OOOOO
g of steel meterial ] 00000000000000000000000000
S 01f y ooo
§0_05, Fg4D00OD0O0DO0O0O0O0D0O000O000O00O0000
|_| D0000000000000000000000000

O | | |
7075 2024 2017 2011 5052 5083 6061

Material

Fig. 2. Work hardening indexes of aluminum alloys.
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Fig. 4. Friction coefficients of lubricants.
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Fig. 5. Schematic diagram of the metal mold for cold extrusion.

Table2. Mold shape factors.

mold D1/mm D2/mm 6 /deg reduction in area/%
A 16.6 13.2 10 10
B 16.6 12.9 15 15
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