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14.7 16.5 15.9 15 13.9 15.7 16 13.8 14.1 14.2

Mari 14.6 14.8 15.2 14.9 16.4 16.2 15.3 14.4 13 15.6
15.6 18.9 13.5 17.2 17.6 14.3 16.5 17.6 15.3 15.8

Hai 16.4 16 14.5 16.1 14.7 16.7 16.5 15.7 13.8 15.1
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A: Speed
(rpm)

B: Load
(Nm)

C: Temperature
(oC)

Replicate
1

Replicate 2 Effects

1000 50 30 35 38 39.625 1
2000 50 20 40 36 4.75 A
1000 150 20 51 48 10.25 B
2000 150 20 47 45 -2.75 AB
1000 50 40 27 23 -5.75 C
2000 50 40 37 40 5.75 AC
1000 150 40 40 36 -0.25 BC
2000 150 40 46 45 -0.25 ABC
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Feed Nose
radius Matl Batch Surface

finish
-1 -1 1 4
1 -1 1 6
-1 1 1 4
1 1 1 8
-1 -1 2 6
1 -1 2 9
-1 1 2 4
1 1 2 10
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A 78 80 86 90
B 84 78 76 82
C 72 74 78
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2.6 1.4 2.1 1.5 2.8 1.7 1.9 1.5 2.1 3.3
2.6 2.4 1.6 2.1 1.6 1.9 2.2 1.9 1.8 2.1
1.5 1.3 1.9 1.7 1.5 2.2 1.6 1.7 1.5 2.2
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	 42 44 43 45
( 55 56 56 54
' 52 53 51 54
, 53 52 54 53
� 57 58 58 57
1 53 55 54 55
2 56 53 55 53

 44 42 43 43
7 53 54 52 53
	� 58 59 57 58
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85 13 980
753 14 7126894

1783 15 907236
5710456 16 5042

662 17
9 18
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2. 

j x(j) (j-0.5)/10 zj
1 1 0.05 -1.645
2 3 0.15 -1.036
3 9 0.25 -0.674
4 14 0.35 -0.385
5 22 0.45 -0.126
6 24 0.55 0.126
7 26 0.65 0.385
8 28 0.75 0.674
9 55 0.85 1.036

10 90 0.95 1.645
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sigma n s
A 10 4
B 12 8
F 4.347
Ratio 1.73742 0.576

�% 
Var t
4.5 1 35.44168
8 A 4.248529

4.5 B 9.167879
2 AB -2.459675
8 C -5.142956

4.5 AC 5.142956
8 BC -0.223607

0.5 ABC -0.223607
sp^2 5
sE 1.11803

B��������#���!���+6�����*+6������������#���

1% 
sp 4
delta 5
nF 40.96
r 2.56

9�
���
�����'������#������



2% 
Surface finish Col 1 Col 2 Col 3 Effects Factors t p value

4 10 22 51 6.375 1
6 12 29 15 3.75 F 5.9604 0.027013
4 15 6 1 0.25 R 0.39736 0.729499
8 14 9 5 1.25 FR 1.9868 0.185312
6 2 2 7 1.75 B
9 4 -1 3 0.75 FB
4 3 2 -3 -0.75 RB sE 0.629153
10 6 3 1 0.25 FBR tcrit 3.182449
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% 
-5*6$�/5+6
05*6-$�05+6/

*6-%+6/5*+-/

05*6-5+6/5*+-/
*56-5*+6/5+-/

+5*+6-56/5*-/

65*-5+/5*+6-/
-5*65+6-/5*+/

/5*6-/5+65*+-

	�% 
Total n

A 334 4
B 320 4
C 224 3
G 878
N 11
SS 70364
G2/N 70080 MSF 66.9848
CSST 283.64 MSE 18.7083
CSSF 133.97 FO 3.58048
CSSE 149.67 Fcrit 4.45897
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Units 450
CTQ 2
Opp 900

Scrap 15
RW 30

Defects 55
Yield 0.96667
FTY 0.9

Through
put Yield

0.93889

	(% 
Transforming x*=1/x,
0.38462 0.71429 0.47619 0.66667 0.35714 0.58824 0.52632 0.66667 0.47619 0.30303
0.38462 0.41667 0.625 0.47619 0.625 0.52632 0.45455 0.52632 0.55556 0.47619
0.66667 0.76923 0.52632 0.58824 0.66667 0.45455 0.625 0.58824 0.66667 0.45455

USL* 0.2
xbar* 0.54106
s* 0.11508
Cpk 0.98792
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	'% 
USL 20.1 Cp 0.79365
LSL 19.9 ChiL 32.8523

n 20 ChiU 8.90651
xbar 19.98 UCLCp 1.0436

s 0.042 LCLCp 0.54338
	,% 

A B
Average Range Average Range

43 2 44 2
55.5 1 55 2
52.5 1 52.5 3
52.5 1 53.5 1
57.5 1 57.5 1
54 2 54.5 1

54.5 3 54 2
43 2 43 0

53.5 1 52.5 1
58.5 1 57.5 1
52.45 1.5 52.4 1.4

Rbarbar 1.45
srepeat 1.28546
Rxbarbar 0.05
srepro 0.04433
sgauge 1.28623
USL 60
LSL 40
P/T 0.38587


