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COMPUTER APPLICATION TO THE ANALYSIS OF THE EQUATION
OF WORK-HARDENING COEFFICIENT.

Yasuyoshi Fukui, Kenji Nakanishi, and Shunichi Okamura

The method for predicting the flow curves or the effective stress - effective strain relations, in which
the equation of work-hardening coefficient is used, was proposed previously. The method has been
applied to analysis some plastic forming processes of metals and alloys, such as hot extrusion and hot
rolling. The method has been confirmed to be very useful for evaluating the deformation resistance of
materials under the realistic deformation conditions, varying strain-rate and temperature in the deform-
ation process, encountered in the practical forming processes.

The equation of work-hardening coefficient involves two experimental constants (rate sensitivity 7,
and stress sensitivity q) which should be determined analytically from the experimental uniaxial stress-
strain curves. The procedure for determining the above constants is strenuous. So it has been desired
to have a computer program for the procedure.

One of the computer routine is developed and proposed here. The input data required are the stress-
strain curves observed by some isothermal testings performed at some strain rates under basic tempera-
ture (room temperature) and some warm and hot working temperatures. Then, the constants are deter-
mined as functions of temperature.

The whole program is verified by comparing the flow curves calculated, in which the computer de-

terminants, 7, and g, are used, with the experimental ones.
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STRAIN  STRESS weH=R STRESS  STRESS  FRROW STRESS
STRAIN  RATE AT AT By GAMMA .
AT T1 v1 TI Tl R=¥=G (%) STRESS
1 0.0 3,434 8.21 2.70 2.,7¢ 0.0
2 0:06 2,973 16456 93.84 10.81 9.78 «9.5 w 61.46 116476
3 0,12 3.197 22.50 37.70 14434 14,03 -2.2 * 132.98 205470
4 0.18 2,640 26448 15,28 15.60 15.66 0.4 # 158.92 243436
5 0424 2.096 29.45 617 16420 16426 0.6 * 153,68 262444
6 0.30 1.524 31.57 -7412 16.28 16419 =0.6 * 151,56 265.18
7 0.36 1,022 33.20 =10.:90 15.52 15,39 -0.8 * 123.43 240474
8 0.42 0.912 34,36  =12.17 14.92 14446 -3.0 * 112,91 222.50
9 0448 0.828 35,23  =11.24 16412 13,78 -2.4 % 101.21 199.45
10 0454 0.721 35,93 -9430 13.54 13413 =3.1
11 0460 0.709 36439 -q40C 13.00 12,58 3.2
12 0.66 0.700 36476 -9400 12.46° 12419 -2:1
13 0.72 0.640 37,14 11.92 11,84 =0.6
GAMMA AND WORK=HARDENIMG=RATE
GAMMA = 1. 3. 9. 27. 54, 8l. 108, 135. 162, 189.
STRAIN
0406 118:41 117.62 115.23 108.C0 96.94 B85.63 74,05 62.21 50.10 37.71
0.12 71.40 70,92 69.46 6£5.05 58432 51.43  44.37 37.16 29,77 22.22
0.18 45.37 45.02 43.95 40,73 35,79 30.71 25,50 20.15  14.65 9.00
0.24 37.06 36.58 35.56 32,19 26,98 2l.e0 16.04 10.27 4,31 =1.85
0430 31,68 31.23 29,87 25.73 19.23 12.41 5.24 =2.30 =10.24 <=18.58
036 27.88 27.33  25.69 20.62 12,56 3,94 =5,27 =15.14 =25.69 =36.98
0.42 25.048 24447 22,75 17442 8.89 =0.33 <=10.28 =21.03 =32.64 =45.17
0.48 22,82 22,25 20.49 15.01 617  =3.46 =13.96 =25.42 =37.90 =51.50
005“ 21003 20.“4 1806“ 1.3003 3.90 '6015 «17.20 ‘29.35 -42072 '57039
0.60 19.56 19.00 17.27 11.87 3,07 =6.65 =17.35 =29.17 <=42.,19 =56.53
0.66 18.32 17.78 16,12 10.91 2.42 -6.98 17,37 =28.37 =41.57 =55.60
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