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1 Energy-Dispersive X-ray spectroscopy (EDX)
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Table 1. Mechanical properties of 17-4PH alloy
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Table 2. Chemical composition (Wt %) of 17-4PH alloy
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Fig. 1. Schematic of the force measurement system
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Table 3. Experimental tests parameters and their levels
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Fig. 2. Optical image of the developed textured tool and cross-section of microtexture
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Main Effects Plot for F
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Fig. 3. Mean impact of microtexture parameters on the cutting force
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Fig. 4. Cutting force vs depth and pitch of the microtexture, the width of the microtexture 200 pm
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Fig. 5. Cutting force vs pitch of the microtexture at the different depth of the microtexture, the width of
the microtexture 200 pm
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Fig. 6. Diagram of chip-tool contact length of textured tools
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Fig. 7. Cutting force vs width and pitch of the microtexture, the depth of the microtexture 15 pm
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Fig. 8. Cutting force vs width of the microtexture at the different pitch of the microtexture, the depth
of the microtexture 15 pm
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Fig. 9. Cutting force vs width and depth of the microtexture, the pitch of the microtexture 300 pm
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Fig. 10. Cutting force vs depth of the microtexture at the different pitch of the microtexture, the pitch of the
microtexture 300 pm
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Table 4. Analysis of variance for different polynomials models
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Table 5. ANOVA for quadratic model
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Table 6. ANOVA for reduced quadratic model

P jlaas F oo Sl o peSileo sl ol o Sl yo Egame ke
<efeee YYO/NE YYVYV/AY A IERREE Jo
<efeeed Yo /va YOYYY/OF ) YOYYY A-w
<efese) OAFIA- BUVFA/- - ) BN FA B-d
<efeee FYEIND FYAFYIVY ) FYAFY C-p

[ANVF Y/A¥ A- ey | Aee AC

-1\ $5 Y- YYEIY ) vYe BC
<efeee) TH/Y TEAYFIY - ) YFYas A’
<ofeee TYIVY TYAV/AD | Tyay B’

<1VAD FIV- FYOIOY ) YO (o)

Ve o JAY YA VAVE oslagdly
\ig IARRRR e
R'= .

ons pebas R7= /a8

o R 7= vy

2275 SRl b (Seamw )T ) S (5 18 e Y Jgua

Table 7. Confirmation tests results for the developed model
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Table 8. Results of optimization and confirmation experiment
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Fig. 11. Optimization plot for maximum cutting force
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Table 9. Results of workpiece deflection with plain and optimized microtextured tools
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