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A Study on Life Estimation of a Precision Forging Die

C. M. Choi’, S. H. Lee, K. B. Jung{Machine Design Dept.. KU), Y. J. Kim(Mech. Eng. Dept., KU)

ABSTRACT

A rigid-plastic finite element analysis for the die torging process of a socket ball joint, which is used in the
transportation system, was carried out. And also with the results, the elastic stress analysis for the forging die was
performed in order to get basic data for the die lite prediction. The dic fatigue life prediction was simulated using
Goodman's and Gerber's equation. The prediction technique for the fatigue life of o forged producy, the sockett ball
joint, using DEFORM-3D is presented and the results are commented upon. Archard's wear model was used for the
wear simulation and then the wear quantity was evaluated using wear volume. In order 1o prove the wear simulation
results 1o be reliable, wear quantity of the real forging die set in used a forging factory was measured using &
3-dimensional measurement apparatus. The simulation results were relatively in good agreement with the experimental
measurements.
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Alternating Stress (MPa)

N2
Number of Cyeles, N

Nt
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Table 4-1 Data of fatigue test for stress ratio R=-1

Number of Cycles
N1=7,000
N2=370,000

Stress Amplitude(MPa)
Al=T700
A2=28515

Table 4-2 Mechanical properties of §TDS
Propertics Values
Yield Strength (MPa) 1250
Tensile Strength (MPa) 1906
Modulus of Elasticity (GPa) 197.8
Poisson’s Ratio 0.3
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Table 4-3 Results data by Goodman's and Gerber's

equation

Goodman's eq Gerber's eq
Life (cvele)
23854

10828

Life {cycle)y
53031

24780

Top Die

Bottom Die

1589

9.1E419
B.3E+18
7.5E419
6.6E+19
5.8E+19
5.8£419
4.1E419
3.3E+19
2.5E419
1.6E+19
8.3E£+18
5.3E+04

(a) Top Die

(by Bottom Die
Fig. 4-3 Distribution of fatigue life predicted using
Goodman's equation

(a) Top Die

8.3E+19
?.5E+19
.BE+1S8
5.8E419
5.0E+18
4. 1E419
3.3E+19
2.SE+19
1.6E+13
8.3E+18
1.0E+04

(b) Botnom Die
Fig. 4-4 Distribwtion of fatigue life predicted using
Gerber's cquation
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Table 4-4 Wear simulation conditions

Operation Movement Shding
variables Velocity (mmy/see) 300
Billet SM4sC
Svystem Dic STDOI
Su:uciurc Atmosphere Air
Billet temperature {(C)) 1200
Die temperature (C) HOS
Friction factor (m) 0.3
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Section B - B
Wear comparison by form measurement

fig, 4-5
and FE simulation for the 1wp die

Section B - B
4-6 Wear comparison by form measurement and

FE simulation Tor the botom die

Fig.

Table

4.5, Predicted lite of the dic

simujation results

according 1o

1590

Simulation Lite of dic
wear (mm) [(The number of tmes 1o forging)
Top die 0.631 11093
Bottom dic 0.664 10542
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