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therature review - Taguchu design
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Literature review - Response surface methodology
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Literature review - Response surface methodology
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Experlmental details
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m Levels of iIndependent factors

Factors Units symbol  Levels of factors
I 2 3
(Low) (Middle)y  (High)
Wheel speed pm V 1 500 1 500 2100
Table speed mimin & 1.5 14} 12.5
Depth of cut LLITY D 10 15 20)
Crrain size mesh M 46 120} 2K}
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Experimental detalls

m |, orthogonal array for experiments

Tral no. Levels of factors
Wheel Table speed  Depthofcut Gram siee
speed (rpm) (m/min) (pm ) (mesh)
| 1300 7.5 10 46
2 1300 7.5 15 120
3 1300 7.5 20 200
4 1500 100 10 120
] 1500 10.0 15 200
[§] 1500 10.0 20 46
7 1500 12.5 10 200
8 1500 12.5 15 46
9 1500 12.5 20 120
1 1800 7.5 10 120
11 1800 7.5 20 200
12 1800 7.5 20 46
13 1800 100 10 200
14 1800 100 15 46
15 1800 10.0 20 120
16 1800 12.5 10 46
17 1800 12.5 15 120
18 1800 12.5 20 200
19 2100 1.5 10 200
20 2100 7.5 15 46
21 2100 7.5 20 120
22 2100 100 10 46
23 2100 100 15 120
24 2100 10.0 20 200
N 25 2100 12.5 1] 120
JOQ% 26 2100 12.5 15 200
\lﬂ,Qr 27 2100 12.5 20 46




Experlmental results and dlscussmn
m Experimental results for geometric error

Tnal Levels of factors Measured values,
T, geomelric error
Wheel  Table Depth  Grain (pm)
speed speed of cut size
(rpm}) (mimin}  (pm) (mesh)
| 1500 1.5 10 46 15
2 1500 1.5 15 120 23
3 1500 1.5 20 200 29
4 1500 10.0 10 120 14
] 1500 10,0 15 200 20
[§] 1500 100 20 46 17
7 1500 12.5 10 200 22
8 1500 12.5 15 46 19
Q 1500 12.5 20 120 26
1 LEOD 1.5 10 120 16
11 1800 1.5 20 200 16
12 LEOD 1.5 20 46 20
13 1E00 100 10 200 11
14 1E00 10,0 15 46 13
15 1EOD 10.0 20 120 20
16 1EOD 12.5 10 46 12
17 1E00 12.5 15 120 18
15 1800 12.5 20 200 17
19 2100 1.5 10 200 21
20 2100 1.5 15 46 14
21 2100 1.5 20 120 22
22 2100 10.0 10 46 12
23 2100 10,0 15 120 16
24 2100 100 20 200 25
\/aL 25 2100 12.5 10 120 14
<sS I6 2100 12.5 15 200 27
QQ( 27 2100 12.5 20 46 26
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Experlmental results and dlscussmn Effect

of grinding parameters
m Effect of factors on geometric error
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Experlmental results and discussion - Effect
of grinding parameters
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' Experlmental results and discUSSiON-Eftect of

grinding parameters
m ANOVA table for S/N ratio of the geometric error

Source sum of Degree of Mean square Feoralio
squares frecdom

V Q3.5 2 46.75 542
& 707 2 35.35 4. 100
D 236.0) 2 115.0 13.60°
M 106.7 2 53.35 6.19"
Error 1551 15 862

Total G620 26

* 95% confidence level (3.55).
" 909 confidence level (6.0] 3
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Experlmental results and dlscussmn ~Effect of

grinding parameters
m Percentage distributions of grinding parameters for
the geometric error

Ermor Wheeal

speed Table speed

Girain size Depth of cut
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Experlmental results and dlscussmn -
Response surface analysis
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+ 82287 + B33D” + BauuM” + 12VS + 813VD

+ B1aVM + B235D + §2.05M + 354DM (6)
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Expenmental results and dlscussmn :
Response surface analysis

B P E 0 - PR RSBk

_ 243 388 — “ﬁiﬁ V — 13.5324S + 0.2184D

+ ﬁma 72M + 0.0484V7 + 5314635

— 1047107 — 0.0443M" + 1.5583VS

+ 0.3889VD — 0.0016VM + 45.5165D

— (.36615M — 3.35460M) (7)
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' Experlmental results and discussion -

Response surface analysis

m ANOVA table for response surface function of the
geometric error

SOUree sum of Degree of Mean F-ralw
SOUATES frecdom square

Model 313.25 14 3066 207"

Error 147 .85 12 12.32

Total o l.6 26

* 05% confidence level (2.64).
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Experlmental results and dlscussmn -
Response surface analysis
m 3D plots of the response surface for the geometric error. (a)
Depth of cut =10 #m; grain size = 46 mesh. (b) Wheel speed

= 1800 rpm; table speed = 10 m/min.
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Experlmental results and discussion -Uilization of

the second-order geometric error model
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Experlmental results and discussion -Utilization of
the second-order geometric error model

m  Response surface for geometric error with respect to table
speed and depth of cut. (Wheel speedZ1800 rpm; grain
sizeZ120 mesh).
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Experlmental results and discussion -Utilization of
the second-order geometric error model

m  Contour plot for geometric error adding surface roughness
and material removal rate. (Wheel speedZ1800 rpm; grain
sizeZ120 mesh).
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Conflrmatlon experlments
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m Verification results for the geometric error comparing
response surface model with experiments

40 |- by response surface
e by experimental test
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