shardulyals| 4 Al 21E 49E (20045 9 %)

Journal of the Korean Society of Precision Engineering, Vol. 21, No. 9, September 2004.

Y2t 71F MEQ A2t 7& HEEO o AT
e, Y4ER
A Study on Hardness and Effective Strain of Cold-Worken Products
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ABSTRACT

It is already known that hardness number of cold-forged product is in close conjunction with its effective strain. This
paper presents the method to predict the relation between effective strains and hardness by using FE -simulation of
hardness test from the conception that hardness indicates resistance to plastic deformation. The results of FE -simulation
for the materials are compared with those of experiments and also compared with those of experiments in reference to
show the feasibility of the proposed method. In addition, the present method was applied to the cold-forged product to
verify the relation between hardness and effective strain. As a result, the predicted hardness number by the present
method is in good agreement with experimental values. Prediction of hardness for a cold-forged product comes to be
possible by estimating the relation between effective strain and hardness using the proposed method in this study.
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Fig. 1 Modeling of Brinell hardness test for FE

simulation
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Table 1 Approximate conversion of hardness values''

Vickers Hardness Brinell Hardness No.

No. (HV) (HB)
100 95
120 115
140 135
160 155
180 175
200 195
220 215
240 235
260 255
280 275
300 295
320 311
340 328
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Table 2 Measured Brinell number of

commercial aluminum alloy and SCM415

hardness

SCM 415 with  Commercial Aluminum
29400N alloy with 4900N
HB 1429 62.75
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RS ZAT F, AOERE Hgd AxE AN
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Fig. 2 Results of the FE-simulation for the Brinell
hardness test
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Table 3 Brinell hardness number of commercial aluminum
alloy and SCM415 by the simulation

Commercial

Material  alumi 11 SCM 415
enal  alummumatoy i 20405.88N
with 4904 9N
HB Error HB Error
[%] [%]
m=0.1 63.03 0.44 144.9 1.38

-/
Jj

0.2
0.1
0.05

Fig. 3 Distribution of effective strain in SCM415 obtained
by the FE-simulation

Fig. 4 Distribution of effective strain in commercial
aluminum alloy obtained by the FE-simulation

145
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Fig. 5 Flowchart for prediction of relation between
effective strain and hardness value
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Fig. 6 Relation between hardness from experiment and
" effective strain from FE-simulation by Altan®

Fig. 8 Photograph of a cold-forged product
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Fig. 10 Distribution of effective strain for the cold-forged
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Fig. 11 Comparison between the predicted Vickers

hardness values and the experimental values
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