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Improvement of surface quality in micro milling of mild
carbon steel
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2- MS student, Mechanic Department, University of Allame Naeini

Abstract

Micro milling is one of the micro engineering process that has machinability of workpies surface and good
acuuracy. In this research, surface quality parameters as surface roughness and chip height are
investigated and improved by DOE method for mild carbone steel(CK45). Input parameters are depth of
cut, spindle speed and feed. Effect of these parameters is analyzed by signal to noise ratio(S/N) and
ANOVA analysis and improvement result is applied for surface roughness and chip height.

Keywords: Micro milling, Improvement, Carbone steel(CK45), Surface quality, Statistical analysis.
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Steel CK45 (Mat.Mo. 1.1191, DIN Ck45, AlSI 1045)

Designation by Standards

Brand Mame Ravne Mo. Mai. Mo. DIM EM AlSI
CHAS 620 1.1191 Chkd5 C45E 1045

Chemical Composition {(in weight %)

c Si Mn OCr Mo Mi WOV Others
0.46 max. 0.40 0.65 max< 0.40 max. 0.10 max. 0,40 - - (Cr+Mo+Nil=max. 0.63
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Factors Lev_els -

Low Medium High

Spindle speed(A) in (rpm) 10000 16000 22000
Feed per tooth(B) in (um) 0.5 1 3
Depth of cut(C) in (mm) 0.6 0.8 1

TS hey e aleil g, 1 ¥ Jeanr

Run | A | B | C | Designatio
n
1 0] 010 AoBoCo
2 0] 1 1 AoB1C;
3 0| 2 ]2 AoB.C,
4 11010 A1BoCo
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3) 1|1 1 AB:Cy
6 1| 2|2 A1B,C,
7 21 01]0 AzB0Co
8 2|1 1 AyB1Cq
9 212 |2 A,B,C,
10 (0] 0 |1 AoBoCy
11 0] 1 ]2 AoB1C,
12 0|2 1|0 AoB,Cy
13 110 |1 A1BoCy
14 1] 1 2 A1B1C,
15 112 |0 A1B,Co
16 2|0 1 A;BoCq
17 2 |1 2 A;B1C,
18 21 2|0 A;B,Co
19 0| 0| 2 AoBoC;
20 0|1 ]0 AoB1Co
21 0| 2 1 AoB,Cq
22 1] 0 | 2 A1BoC;
23 1] 10 A1B1Co
24 1] 2 1 A1B,Cy
25 2| 0| 2 A;BoC,
26 211 1]0 A;B1Co
27 2 | 2 1 A;B,Cy
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Micro Millng Tool Specification

Material WC
Coating AITIiN
Work Material Hardness HRC 62
Helix Angle(degree) 35
Diameter — Do(mm) 1
Flute Length — L;(mm) 3
Over All Length — L (mm) 50
Shank Diameter — do(mm) 4
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Run | A | B | C | Designation | Ry(um) | BH(mm)
1 0| O 0 ApBoCo 2.05 0.295
2 o1 |1 AoB1Cy 2.35 0.39
3 0| 2 |2 ApB,C, 0.67 0.171
4 1 0 0 A1BoCo 1.11 0.195
5 1 1 1 A1B:Cy 0.885 0.302
6 1 2 2 A1B,C; 0.76 0.212
7 21010 A;BoCo 1.455 0.254
8 2 1 1 A;B1Cy 1.34 0.314
9 212 |2 A;B,C; 0.98 0.286
10 |0 0 |1 AoBoCy 4.025 0.545
11 0 1 2 AoB1C; 5.45 0.51
12 0 2 0 AoB,Co 1.32 0.364
13 |10 |1 A1BoCy 3.124 0.305
14 1|1 |2 A1B.C, 2.095 0.363
15 1 2 0 A1B,Co 1.233 0.184
16 2 0 1 A;BoC,y 1.06 0.338
17 2 1 2 A,B,C, 1.44 0.324
18 2| 2 |0 A;B,Co 1.885 0.308
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Boxplot of Surface roughness (Ra)
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