unn 3

28n15948

3.1 danTuULaEluNARR

3.1.1 duanuldananis
Wiuldenanisaindnilezanuntinndng 3 8 €19 970 NN, 1w 1 Y2 69 deann@ul

e ldeendng 11 - 13%

Alsznaui 3.1 uaasduanuldenanng

3.1.2 Tulisen
M lun1measaduluianuuaslusig sneisamuaslus  fivia STEHLE 1n9a K
20 AN lURA 150 13, N919 30 W, vl 3 Wu. luladauilsgailsznavdaaluiin 4 T
a . - | o o \ A A o = - o
Havaduninuaudnaewiniy 125 du. Auuayuweludanazinnisdnei 550U Aa

NHLE 40, 45, 50, 55 Uaz 60 8961 AyNATUNARAAIN 15 896

47



48

nsznaui 3.3 uassnzluanuazaunisduiinneunanluarasladnin

3.2 1AsasAnsuazalnsainldlunisnaaas

3.2.1 waaslaldi@uii 8% Weinig 1 Unimat 23 E m2Na13999UAI7 6,000 981/117
fnstlantuauainnsadiulafaus 0 - 36 wmsuni
d o e oo . . . o
3.2.2 wisasnalaunilszasd  E%a Cugir 4 FO - 25 wiwdauaiuisnliudnatlou

1HFUE 16 — 800 Nu./4N7 AHIFITaLNIFINUIANAL 45 — 2,000 $8L/WN



49

1
al

nwtszneudl 3.4 uanuAseslald@ntingia Weinig 1 Unimat 23 E

1N

A ndsznaui 3.5 wamaAzesna Universal Milling Machine



50

a

3.2.3 1ATENIAAYINTTENURY Bitia Mitutoyo §14 SJ - 301

a

ndsenaui 3.6 wandLeTasdnAYINTTEN LR e Mitutoyo §14 SJ - 3

3.2.4 LATa9NadnANN

¥

A
aU

E7in Testo Ju Testo 606 a1xNIndnANTULAFAILE 6-44 %

Al

%

nnilsznaud 3.7 uanuAsesiadnaAanmu Be Testo 1 Testo 606



51

o o o

325 hsavduAnluNAfA B9 Weinig §u Rondamat 168 wiAutianszlnania

A u170U5uaA AR 35 — 58 a9AN

o 4

nwtlsznaudl 3.8 uanuAsesduaNluRAFA B3 Weinig 31 Rondamat 168

3.2.6 ludnyu 8va Shinwa Pat. 394867 aunsadnA1y LFFILE 0 — 180 B9pn

q

Awilsznaui 3.9 wamaludans S3a Shinwa

q



52

3.3 98N15NAAAY

TunsmeaeaiiafnnansnasesydueluinunislaGauldanemn enaniuiu
dnulastiaafldananns gaduliutiesnimasaseandu 3 duneu Inaludunauusnazii
= o ~ : =l | X o =l ) o |
naAnesaulsnaiadnazinasioanuagaseiuinlunislagauldananim  duneusald

=

PaAnENaNENaTaINNWeansludalasaANagEsTNLRL a1 AT AN AABIRTY

o ! N o A A | N o A 9 o
ﬂ']?lm@']um'ﬂﬁﬁ’n{ﬂmﬂiﬂﬂﬁmﬂ LW@WQZWW@’]HNLQET@@IMN@W@VIL‘Vill"l:ﬁ@llslauﬂqillmL?El‘]J

3.3.1 Anwveaastalaiiaaidinasannuegussnuialllunisladay

1
a

[~1 =] ;il % Aﬁl o Aﬂld 1 é{/ a £ 1
unnsfnemeasaiiods wewsulsnduasandmagnsynuia llananantig
=
AMNNILUIUNTIE FEIL
3.3.1.1 n1geankuuNImaaedkuy 2° Inanuuafanlsninimeans 3 fauls
Ao Ay luiafn (Rake angle) $n9tlauiiuiu (Feed) wazmnnuanlunissin (Depth)

dl ] o o s o o .11
9 WAAZFILUINNUA TN 2 3eAU Aall

High Low
Rake Angle (degree) 60 40
Feed (m/min) 14 8
Depth (mm.) 2.5 1.5

3.3.1.2 N1IMIAIRNIUINNNTN (Replicate)  TUN1IUIANIUINAGBINNTINT bR AN

b(
=he

Power Curve
alpha = .05, n=8

Power

=
L L L A R |

W

-7 -3 1 5 3 1
True Difference Between Means

—
R

Awilsznau® 3.10 wamIAT n AN Power Curve



53

Sample — Size Determination
Parameter to be estimated : difference between several normal means.
Desired power : 96.0 %. Type of alternative : not equal
Alpha risk : 5.0 %. Assumed sigma : 0.449. Number of means : 3
The required sample size is 6 observations from each sample.
The Statadvisor
Assuming that the standard deviations of the normal distributions equal 0.449, 6
observation in each sample will give a 96.0 % chance of rejecting the hypothesis that all

the mean are equal when the largest true difference between that mean is 1.25 .

N1388NLULNNINARBILLY Factorial 2° Taennsldlilsunsn  Statgraphics  lunns

¥
1o A

naaasldan n = 6 F9laANsIn

Design Summary

Design class: Screening

Design name: Factorial 273

File name: <Untitled>

Base Design

Number of experimental factors: 3 Number of blocks: 6

Number of responses: 1

Number of runs: 48 Error degrees of freedom: 36
Randomized: Yes

Factors Low High Units
Rake angle 40 60

Feed 8 14

Depth 1.5 2.5

Responses Units

Roughness

The StatAdvisor

You have created a Factorial design which will study the effects of
3 factors in 48 runs. The design is to be run in a single block. The
order of the experiments has been fully randomized. This will provide
protection against the effects of lurking variables.

awdsznauil 3.11 udasAINITaanLULNIMAaedanllsingy
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332 Anwmaaasdvanaresuweraslufindadannuagussiuiall
Tunsladeuldenmnm  dddunmasesinussausereslufindafiazinnisinem
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15 geAn Tnurvun Ararsdaserluflngn smsnilenTueuuazaudniunisdaaeivin
U 6,000 99U/ 14 1ATUAE 1.5 WX, AINAIAL
3.3.2.1 NNIRANULILININARBNLLL Factorial Design fautlsfiazinisinen A
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v K A

AryNwevesludAFn 98 5 svAURAe ANyNLE 40, 45, 50, 55 waz 60 896N

Rake Angle Feed Depth
(degree) (m/min) (mm.)
40 14 1.5
45 14 1.5
50 14 1.5
55 14 1.5
60 14 1.5

1o ¥

3.3.2.2 NIMANANUINANTN (Replicate)  lun1svnANRuIunfasingInising

N3kl sunsa Statgraphics Plus for Windows Version 4 laangail

Parameter to be estimated : normal sigma

Power Curve
alpha = 05, n=5%

Power

[N
|III|III|III|III|III|

True Sigma

A lsenauf 3.13 wamaAT n AN Power Curve
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Desired power 96 % for sigma = 0.449, Type of alternative : not equal, Alpha risk : 5%.
The required sample size is n = 6 observation.
The Statadvisor

This procedure determines the sample size required when estimating the standard
deviation of normal distribution. 6 observations are required to have a 96.0% chance of

rejecting the hypothesis that sigma = 0.449.

N17RNLULNITNARBILUL Single Factorial Tnans ki lsungn Statgraphics Plus

for Windows Version 4 lun1snaaasldan n = 6 dalaanmail

Design Summary
Design class: Single Factor Categorical
File name: <Untitled>

Base Design

Number of experimental factors: 1 Number of blocks: 1

Number of responses: 1

Number of runs: 30 Error degrees of freedom: 25
Randomized: Yes

Factors Levels Units

Rake angle 5
Responses Units

Roughness

The StatAdvisor

You have created a Completely randomized design consisting of 30
runs. The design is to be run in a single block. The order of the
experiments has been fully randomized. This will provide protection
against the effects of lurking variables.

.ﬂ’]‘W‘]Ji“?.iﬂ‘ﬂ‘]_Iﬁ 3.14 UWAAYAINNTRANLLLNNIAAEYANNTUTUNTH Statgraphics

for Windows Version 4
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