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3.1 Funuuarluiinan

v
3.1.1  Funulisraws dullisnawisatisdalssarumiinndng 76.2 un. 912 970
uN, ww 76.2 uu. Sanruauluiseldszngns 11 - 13 % wesanituldorawisatian g

Tugpatunssunisudmeitiaed (anmuseneuy 3.1, 3.2)

nMwisznauh 3.2 uamstuanuldizranisneaunisnaa

31



3.1.2 luliadeillunmmases ulufinasfinuuy Mixed ceramic(CM) ALO, -TiC
3%@ TPGN 16 03 04 T01020 ludiaW 14 lun1smaassdl yuAnAAWAN 30 © yuAuFRTas 30 ©

NuWE (Rake angle) iadwsznauiusudawingy 6 © ussfalinuiia (ro) 0.4 mm.

(@anwilsznauii 3.3)

Awdsznaui 3.3 uanainfiagsiin

3.1.3  éhuiln SANDVIK Coromant $¥a CTTPR2525M16 (an1wilsznevd 3.4)

MWUTENBUT 3.4 LARIAINTA SANDVIK
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3.2 wgasansuazalnsainldlunisnaans

3.2.1 ATBANAI Mashstroy Troyan §1 Super C490 1FuminuSasavldsaiias 10 - 3000

rpm. NBHBTIUIA 5.5 kw. (ANWUsznaun 3.5)

AMUsEnaun 3. 5 wanaAFeIndanilinaaes Mashstroy Troyan

3.2.2 NABNYaNIIALBIAARSEU SEM. (Scanning electron microscopy) U JSM -
5800LV  lflunsdesguindingniin - AouniandsuasndsnisnauiienFouidfisugnisin

wraealuiin (gnmisznaui 3.6)

NINUTTNELTN 3.6 LAMINABIANITANBIAARTEU SEM.
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323  1ATeadANIgITEIUEY (Surface roughness) Mitutoyo §u SJ-301 1l
weaTnANTTIsEtadnantiadnSrestuiu Minmnuagassivuiialiananisi

tuN1sNAY (anwilszneud 3.7)

i‘i}s'rl_sss__——ﬁ

S

P WUSENELY 3.7 UaAIATEIIAANIFISER LA Mitutoyo

324 A7ednANTN BB Testo §u Testo 606 SamnuTuldsous 6-44 % 145a

13 H 4 ’
A liinnisiitunseuinudadned luinuenun (anwusznaud 3.8)

AUTENBUN 3.8 UARILATEITAAINTY Testo

3-4



325 lulasfimad (Micrometer) Mitutoyo OM — 75 daaunalutae 50-75 mm. 1990

uiaralisnanisitunisnas (anwlsznaui 3.9)

awdsznaud 3.9 uaselulasimes Mitutoyo

3.2.6 ATENNAY Harrison $u M 350 usaes 2.2 kw. 3 hp. @awnsavsumnudaseu

w93 40-2500 rpm. hatAsaandasssumuuumILANmeie (AN wilssneaud 3.10)

NMNUTZNALN 3.10 UARAILATDINAS Harrison M350
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3.3 BmIineass

» H ’ »
lunisAnmemanznmzsiaiuzanlunisnidslisranm endaduiudoy
L >
aftineflienms  fduldutinmmessseaniiu 3 dureu  Taslutumeuusna:
a - - 3 -~ ] X - - L : -l
nsAnsiulfinadiesiinasesnueessiuiclunmendllianamns fureuiinesas
- L ] 3 : Ll ] :’
HunsmasaalFusuianenA1AINIFISEALRILAZATIIARIALARBUTUNS UBNI N
- B ] o -l o - -l 4 ] :
faimsAnmginainanacnisdiainmuasuiiafinsinuseviell uslufunaugainn

J L J
auflunimassafetiuduns (gnimlszneuh 3.11)

d. - d. y _ am ) J’ -
3.3.1 nMmassneun 1 Anmwassstladehmadriinasnnnesrssiufouazann
J x | " - d'd » : -
anmafeuradunsAnulieiu  demdulsilinafensursrssvufinuazanu
- 3 -, a ¥ - -
prIARBUTUIATedldeT N At Tunssuaumsnadan luiimasaiin
NITRBNULILNNINAARY 2° Completely randomized factorial design st wRMEA
J L] -t J - e .'
wlsminnmaasa 3 Muwls As ARIAR (Cutting speed) SRs1TiouTuIY (feed) Uax

& - -I‘ ] -~ L4 L [ - P
AMNANTUNSAA (depth of cut) TauAasAudsiMuALE 2 sty Fapneaf 3.1

J » 3 - [ ] [ -
AN 3.1 uasinmsnmusatsndsdmFunimeseuiesdiu

High Low
Cutting speed (m/min) 300 150
Feed (mm/rev) D4 o1
Depth of cut {mm) 1.0 D.5

annsesnuuy 2° IRan1znimeses 8 anaznsia MuuadAutasnziagisnigy
ULLESTNAN LeARAIIL IR Tu TRl TuuAazmMmagedinimingn 3 ake W
HsmIMARBINTIATITIM WAl AselUsunsANFagL Minitab Release 14
ANANRUSTE It AT AdY AuATIFIse ansaAtwnls Aaaunis (3-1)
V = (dn)/1000 (3-1)
Tag® v Ao AT AR U(m/min)

T A8 ANAIN = 31416
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n ABAINIETITELTDITUIN (rpm)

d ABEUEIBAREINAIITDITUINY (mm)

ANUTENALT 3.11 LAAIANHILENNTNAT U

332 NSNARDIAUN 2 N1snasatliusauLsaTan 1
l;’ 2 b - 4‘4I 1 ] o l:‘ld -; ar = ar
mnmﬁ*ﬂmammfamu‘lmﬂ?uLﬂauummaqmamfmﬂ?muua uazuananialatinissu
- o -
ANFIULTUNAI AN
3 3 ]
NMFBBNLLLNIINARBY General factorial design lun1smaassafaillanivuasiai
989 ANANTLNTAALIR 1 mm. DRslaulla 3 sSAU WATAINITIAA 3 FEAL 1IB9RINNIT
5 t 3 ' lﬁl % = | | 0 0 G’J - 4 b5 o
naaaalinadunud (AR199% 4.2 Wi 62) Auanitinased1ANTsIsERURNRs AT
P a - e, - e Rk R i
amaduanlunsRauaswLdd R tlaulinasaf1 AN ITERURYA LU UAAAIRINN
o " [ o ' ; = b -4 : 7 ' 4:" <
uasfanudnaTss AMETEaNuafan IR uRafeiaetiuw Ny iaouasey

guinlidaugassuaIfifoe AiuAslFUiuiinaenandsn fapeeh 3.2

AN 3.2 LAAINITNINUAAIFILUFAINTUNINARDIAAUT 2 ATIN 1

Level 1 Level 2 Level 3
Cutting speed (m/min) 300 400 500
Feed (mm/rev) 0.08 0.10 0.12
Depth of cut (mm) 1 1] 1
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y @ . %‘ . n: o v - [3
NMSMIARIUINYEY  (Replicate)  ammsmassalissduunfinladuiumidauounig

"irAanltsunsu Minitab Release 14 (anmuszneud 3.12)

Power and Sample Size
Plackett-Burman Design
Alpha = 8.85 Assumed standard deviation = 0.524

Factors: 2 Design: 9
Center pts (total): 8

Center Total

Points Effect Reps Runs Power
] 1 h 36 1.80000
a 1 5 45 1.080000
8 1 6 54 1.000800

-‘ 1 . d : :
nwdssnaun 3.12 n1maAn Sample size (n) AINARBIRAUN 2 ATIN 1

3.3.3 NIMARSIRBUT 2 nmasealfuuysaie 2
TummasesildfunBmsnidirienas Harson M350 usidlesaniteanielinnunsn
diummdseunusadieddd  Adulummesesdsldlinendal ¥ b mvindmndu
A9 68 mm. ua:mmnamn%aﬁﬁﬂs"uﬁ'nﬂﬁﬂuLﬁ'u'{mﬁanmunqun’ﬁﬁlﬂuqnmunm

N1FBBNKULNITNAREY Completely randomized block factorial design lunismmaes
fallfFUAATEee AN NIRRT 1 mm. Smstlaudin 3 s2Au uszAIER 3

seAU

d‘ . [ - [ 4 d. : al‘
AN 3.3 ULAMINTNTMUAATAILLTA VLN INARBIABUN 2 ATIN 2

Level 1 Level 2 Levei 3
Cutting speed (m/min) 256 363 534
Feed (mm/rev) 0.6 0.8 1.0
Depth of cut {mm) 1 1 1



8 ° %’ . g o ' H o
NMIMIATRIUINNIEY  (Replicate)  A1nnNnassalsafutn A LANuIR wIunag

witanllsunsu Minitab Release 14 (anmilszneui 3.13)

Power and Sample Size
Plrackett-Burman Pesign
fAlpha = 6.85 Assumed standard deviation = 68.526

Factors: 2 Design: 9
Center pts (total): 8

Center Total

Points Effect Reps Runs Power
L] 1 y 36 1.000060
a 1 5 45 1.08088
-} 1 ] Sh 1.00088

L J
-«

] , J 1]
mwiseneu® 3.13 namn Sample size (n) MIMNARDIRBUN 2 ATIN 2

J d‘ ] -
3.3.4 NIINASBIRBUR 3 NMmassaRatiuby
: : 1 -l [ A - d. - [ o
fussuiillunmassunetuduin uammadadliusfisensdesiu Taedunsiannis
- - ® - o od )
Bufunldainmmesmrsuil 2 udnhumonsoiansmsianguiReniveiiun
-l [ » J } 4 - dl
wFsuiisuiuAnildannismanss AamenT 3.4
AITERNUUUNIINASEY  Uimsguanaznisdsneglussuinafisunsfaduns
oIl Tasgiifenin 6 ANENIRALASUARZANIITINIINAREITINUI 3

AT LAZNMUARIATHARIALAREUIDININENNTOILNTY 10%

] o
A1INN 3.4 UAMINISRIBBNANIIZNTHR

No. speed feed depth R, cal. R, Dim. error cal. | Dim. error
1 320 o1 1 2.34 0.22
2 430 01 1 2.40 0.20
3 475 0.09 1 2.46 0.16
4 270 1 1 497 0.37
5 365 0.6 1 3.77 0.26
6 420 09 1 453 0.22

cal. = AMIAYINNITATUIL



3.3.4 N19RBNUULABNITA (Design of measurement method)
Tummeasaiuaniniendalandua iWuszaznie 200 mm. uszfiusqadai saznda

70 mm. Taswrisliaamilu 3 aausiasqavineiy 120 a9dn (anawilsznaud 3.14)

2 £ [
nMeinAIANTTITE LR ArdamudeulifineiesinAuasTsE Mitotuyo SJ-301
TauluusiazGiuasyinnsdn 3 afaen A Taadidnldasil 3 Ade R, R, uas R

wsilumsinszussnalda R, isziduAildiuetnindramnamngaamnssy

nmlsznevui 3.14 memﬁmmmnmqwsz'ﬁuﬁa
nsdadnAuARmadaung Al llrsiimefinTisrasnia 70 mm. Taevinnsda
MNARBUNRILAZNAINGS Tamiteniu uazinisda 3 AfufewAede (gnmlsznavd
3.15) laefl mnuAsIAAREUIUIA = TUIRANATIRETL — TUIASRAINNNTNAG

Dimensional error = Dimension expected — Dimension True

Vs Pinn

70 3.

nwdsznauil 3.15 wamINIsiTMUAYAIRTUIY

3-10





