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Application of response surface methodology
for predicting flank wear In turning operation
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Experlmental procedure
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|dentification of the process parameters
Finding the limits of the process variables
Design matrix

Development of the mathematical model
Calculation of coefficients of models
Final mathematical model for flank wear
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Identlflcatlon of the process parameters
m 7 3:¢ B (Cutting speed )------- V

m 27 :# & (Feedrate )------- F
m *r 3|7 R (Depth of cut  )------- T
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Select process parameters and notatlons

Table 1 Control parameters and their levels

Factor levels

Farameter Motation ] 2 3
Cutting speed (r/min) V B0 100 125
Feed rate (mm/ rev) o 0.14 (. 16 0.14
Depth of cut {mm) 1 0.5 1.0 1.5
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I'abl Central composite design matrix
Design matrix Experimental Experimental Caleulated
(mm) value of value of value of
Specimen no. V (r/min) F (mm/rev) T imm) force ratio ﬂan Wedr, ﬂs_.nk WEAT,
W imm) W imm)
01 3 3 3 24.10 0.5549 0.557 .56
02 3 3 ] 25.10 0.532 0.534 0.54
03 2 2 2 29 0.4449 0.451 0.446
04 2 1 2 29 0.410 0. 408 0. 404
05 2 2 2 29 0.436 0.437 0.446
06 2 3 2 29 0,507 0. 505 0. 506
o7 3 1 3 24.10 0,502 0,501 0. 506
O 1 2 2 34.4890 0.410 0.411 0,403
o4 3 2 2 24.60 05148 0.520 0.521
10 1 3 3 360 0. 460 0.461 0. 458
11 2 2 2 29 0.437 0.435 0.446
12 2 2 ] 29.5 0.405 0.401] 0. 382
13 2 2 2 29 0.428 0.427 0.446
14 ] 3 ] 304 0.430 0.431 0.434
15 1 1 3 344 0.422 0.423 0.424
16 2 2 2 29 0.451 0.432 0. 446
17 3 1 ] 25.1 0.4049 0.410 0.418
18 2 2 2 29 0.442 0.440 0.446
19 2 2 3 28.5 0.452 0.450 0. 462
20 1 1 1 354 0.234 0.230 0.236
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Development of the mathematlcal model

The response function representing the wear
performance can be expressed as

Y = f(V.F.T) +§ (3)

where Y = response or yield.
The second-order polynomial (regression) equa-
tion used to represent the response surtace for K tac-

tors is given by

Y = by + be + Zb”XX + Zb“}{z (4)
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Flnal mathematlcal model for flank wear

Flank wear, W(mm) = —0.142 +0.083V 4+ 0.135F
+0.268T +0.016 V2 + 0.009 F?
—0.024T°>—-0.031VF—-0.037VT
~0.053FT+0.012VFT (6)
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Results and dlscussmn
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Fig. 3 Direct effects of cutting speed V on flank wear
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