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Mathematical Modeling for the Depth of Deformed Layer in Machining
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ABSTRACT

The development and empirical validation of a mathematical model for predicting the depth of
deformed layer in a machined surface are presented. The main assumption for developing this model
is that there is a linear relationship between plastic strain and the depth to which it extends. The
model relates the work required to shear the workpiece material to the work needed to compress the
workpiece material ahead of the cutting tool. The results show that the percent difference between
the calculated and the measured depth of deformed layer ranges from 4 percent to 19 percent. An
improvement of the model is suggested through application of actual distribution data of plastic

strain.
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Table 1 chemical Analysis (%) of Al 3003

Si Fe | Cu | Mn | Zn | Ti Al
261021 | 062 | 016 | 1.14 | 0.02 |<0.01| 974
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Table 2 Summary of Measured and Computed X

A% ti CW Xr(AXr(A)| #Fel | %
m/min| mm &g % | mm | mm | mm | 9]
76 1006 15 25 | 0.057 0.061 0.004| 66

76 (012] O 50 | 0.036 0.041 | 0.005} 12.2

76 1024(-15 | 70 | 0.151 0.163 | 0.012| 74
152 [0.06] O 70 | 0.058 0.069 | 0.011| 159
152 [0.12]-15 25 | 0.076 0082 | 0.006| 7.3
152 10.24| 15 50 | 0.117 0.112 |-0.005| -45
304 10.06(-15 | 50 | 0.059 0.071 0.012] 16.9
304 1012 15 70 1 0.106 0.089 |-0.0171-19.1
304 |024] O 25 | 0074 0.064 {-0.010]-156
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Fig. 4 Experimental Setup
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Fig. 5 Microstrain Distribution



