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2.1.1 	~ lil-:&i ,71 fl1:&i /-j ~ 


~L~:.g.s:. : 1040 °C - 1150 tC Finishing: 9305:.) 


~'tl-&s:. : 1010 °C - 1120°C (-8'"~) 


75:& : ~zl-7~~011;"1~ 7}'o 


~:&1Ill2.j-AEAj-&~ 8705:. : ~4j:-;,.}%/-1 / 790s:. : u4j:-;,.}%/-l 


g El ;<-117-1-& s:. : 200s:. - 4005:. 


%{"j : 14255:. 


t8-J..j 7-11"i=- ; 28000000psi 


t:q~71Al"8"J-e'J--& : Micro ohms-cm) : 72.0 


1:l1~(Btu/lbtF)32-212°F : 0.12 


1:l1~ : 7.94 


~5:.(21 °C011;,.-D : 0.291b/cu.in(7.9SG) 


}1j .sUJ-s:. ("i=- '?l ~E1l 011;"1) : 21°C : 28kg/ mnf) 01 i>} ~~l(!~ A~ i2f 

427 : 22.4 / 538 : 22.4 / 649 : 21.0 


~.P"J7Js:. : ~Jtl:- t:l1(Strip) : 59.77(kg/mnf) 


~,~ n<?l ~(.:iF"JEl) : 77.36-87.90(kg/mnf) 


"8"J-~7J-5:. : ~Jtl:- t:l1(Strip) : 21-24.5(kg/IllID') 


l8-. ~ n'?l ~CiL/"J-El )52.5-66.5(kg/mnf) 


<?:!--8 %(%) : ~-Jtl- t:l1(Strip) : 50-60 


2.1.2 <j;..i E =; /-j 
1::75~ii- : t8-:&EjA'@(WC)Q.] D1A1l~ ~W~ "T'-J8-lf:-.2..s- 51~:S(Co)~ ~ ~~All.£ ;"H-i>~e:j ;'} 

~ 75~ Wii-.2...£ t:l1.R3i't} 5l.2...£ 1:llqo}(widia)7} ~q. EE rs-7}.£o](tungalloy), 7'}0}~.£°1 

(carboloy), qol~.£o](dialloy) ~ol ~~yq. 1::7cl2. 7cls:.7} 3'f2, 1...J11J}.2/jollJH-9- -i-2, ~-ol 7} 

~o1l l:l1i>}e:j 2-&011;"1 7cl5:.7} ~ %7-1~uj. 01~ ~~ 2. ~~~ W 7cl-9- 1J}~.£ '?l-o}O:j ~ol ~A~~ 

';::: 1:-11 01 u:Jl 7cl s:.7} ~ %7-1 CEl q. 

LL~ .,,,,~ j 

Fig 2.2 SPKN 1203 EDTR-EM+ TT8020 

Table 2.2 ~Al."§..91 JB~ 

CQ A AP 
[}Do 3~81 1.00 8.00 

2.1.3 4-%/-j 1l4% 
"i=-%Aj ~~%:: ~-4;"j'oo1l ~%l=~ Dl~l:: 7-}7} ~~i>}2 l:ll"i=-%J..j %J-11Q} ~2. ~J..jo1l J..j-lf:- Aj 

AJ-011 uJ-2-} All ~i>} 71 -2"tH-i>} 71 u:Jl ¥o11 ~ 0:j ~ Q.] .Qj -tl-}lj- %%, 7-11 ~ ~J..cl All Q.] ;,.}% 1:l1 %011 Q.] "'H -=t--lf:-~ 

q. -'T%J..cl ~-4%';: 1:l1-'T%J..j ~~%Q} 1:l1.lil.i>}e:j .:g--=t--'T~, ~l-'T;;<.a~5:., 7}.:g-rtJ.~s:. ';Q.] 7}.:g-Aj'o 

}lj- %~~2J= , {l9-] .:il.3[, -¥-~ 71~, -¥-lIJ1 ';9-] ~~J..cl'o°l ~e:j£iOi ~7-1~ :&JH~-~-Vj, ~~ , .2.~ 
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3.2 -"1 ~~ T.Aj.£ 

7.••<1 ~710:t {(i : 
J~ ~1J4'i 
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THIRD 

jAdv~ntEdgefl 

TEQt()lOGYroR~!Ollt1lOllS 

Fig 2.4 1l. ~.l!j- t-R ~ tl-~ Aj A £.,!l9-j -=rAcl.£ 

fill 3Ad- ~% ~ 11 ~ 
~1 11! {l ~ ~1 ~ 

1.1 A}% i?".::r(Insert) ~ 74 &1 (Cutter) ~1~ 
A~lOl=U]A A>=JQ 7 1=Q oli;~;z."7-l A~Al-...g.....g..8J: ol'e,1 A~= &C(RPM) A~ A l- 710] A~ Al- &r:: 
- '1 \....:. \,.-1 - - ~ 2. r 0 2. ""J'1"C .::....l- "--!. -e. I I I I J 0, 2. 0 - L:. 2. -, -l-- , '2. -,:n. , -e."I -,...I.. 

~011 ~T~ 31%"6tO:j t?J~ 7t~ A]t-~ O1];<j. 

~ ~ ~ '* s::ct 01] u:}2.} SUS304 ~ ~ % ~ ~ n1 {l g 0] %"6tO:j 7t~ W Ul1 11 1?1 ~ 7-HI 7] ~- ~2.} 

~ ~.2-'£ O1VJ. 5::ctg qE.J1] "6tO:j ~~ g }.It-~"6ta:j R~ 7-]~7]~ tl]ft"6tjl , R~ 7-]~7] ~O] 

7tAJ y- ~ 5::ct S1)- 7tAJ 3'f ~ 5::ct ~ E1] 0] ~ g ~ g 01178. 

SUS304~ R1?1 g 5:X ::;-787]'£ ~;<J"6ta:j ~g ~jl, ii-4f ~D]7<1 g 01%i3la:j ~q3 ~ ~, 5:5:

~ S1)- 111?1 ~s-~ B-7-l] ~ "* g 01]78. 

Table 3.1 1l.~o11 A}%~ ~Ai§.9-j :<H! 

Insert 

~. 

d t a ap 

12.70 3.180 l.00 8.00 
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-II 

'-b ~{.2. f~~ 2 -M-% lli ~{~%-it {L!: fztJ:--E to {31L 
-bOSI ~kllofz~ 2*lo lo~ f-'L ~-b{~[2:-&{R lof-'L ~fo ~[5f~~ 2-M-% lli ~klloKFo ~{~i~l~ 
~IL~llt 'f-'L ~-bfo ~~f~~ {LILE 3f~ -=l~ kllot.9.~ ;'fd lol~{fL.g.k '1!-1 ~{~ =to[o[:r;:f~~ 
~!?-lo llo{zelltB: t2:ln ~ 10iEZ ~IL ~:t.i ~TIot'6 '*~ ~{~-t:-~IL~k "fOl! ~%~ ~ fztJ:-10 

'-b~-h 

lliE ;'~ lo[L~k i11! "fOEZ-{LloEZ ~IL ~:h ~EOt:6 20~-iR~ '-b{@ =tOEo{~~ ~loEZ ~[L 
~~ ~nofL; -E -bAl~bI t0~10 r: ~-$-~ ::::[5 {Ll~-a-{LE{a ~lo kllo-&{L -tY"fY i1~ ~llo 1 

'-b fo E{~~ ~-f'~Fo ~-b{?-=t~~{2-P-t {2{n lHi2.g ?~~ ~loEZ ~IL ~:h ~EO~ '1!-1::::[5 {L~o 
%o~ -f'dL {L"loEZ ~14 ::::ffi ~EO~" *~ ~{~&~ ~:h 'E{~fd~ ~IL~k "f01f k{2{n 

'-b iZ ~K Fo :::: fo E {~~ llo lin ~f~~ l~>: ~ 
losa 'ISNV 20 ty,CR E {'( ;' {l -toOSI ;' ~10 'E{~~ ~ i~ Fo :::: {~-/L ~Y E {2" lL ~k "fO 1f" -5.-'21 
;'~o ~'(;S [o[:r;:~]f llo{O 10EZ ~lL :::::iJ ~no~ f~~ wlr3.lY l!n ~?~~ Eo{~lo?~ ~IL~k 
to1f lo -j§-%9 1i1 {3 -h llo Wi ~ %tY--E {~ bI ~ lo f~ :::: {~ =b -=l {~ '2lL ~k ~ ~--k :::: k llo fz tJ:-10 

'-b'P3 llo-te\i::7 ~ -2'ILf}k -5.-'21 ~{Y lo{o r: Eo{~fd~ ~loEZ 
~IL lli{~B:-a -tolof~ lo~-E1 -blLf}k ~21~~ '-b{~~{L* ~'2o~lof~ loft '0 f-'Llo ~l~{~ =to~!? " 

?~ ~loEZ ~{~~i'Y llol~[n! lo-E:--E l-y~~ft [L{~~-t:-{L!:ir-E ~lLf}k ~20fztJ:-&~ '2otY--I~~-t:

'-b fd 10f-'L ~ 'P3 ::7 ~~-t:--!:o IL ~k k llo lo f~ ;' iZ 
-!:oft 'Oir-E i1{~i7~Y ~"fOI1f loft~ ;'~ -b~!:'r: '-b 'f6fo E{~lo~ ~ [L~k ~if klloi~Fo 10 ~k 
lloL961-1910 8 S){ -t:-'-tbfo [o[:r;: E{2lo~'8' IO~IL~ lo~1f tol-Yllof&~ -E -bAlL~k ~{zei" 
'Elo:fo ~ [5 {L~IL to-/Li'1j ~{~ -hk-b{.@~liL~ltt -hk-b{~rr~llrr~ll 10"f01f ::::{~~ 'fO{.@~-c -R-~?Y 

r: ~-t:--E -!:OIL~k '-blot-c to"ir-E" -!:O"IL~k" {I'l~lo ot'L ::::[5 {Ll~>: -a-i'Y-f~ "-bro 1~{.@!h-iB
:'ilof~ lo=b-=l"l~ E{2..lL~ ,k ~1L ~~-a '.[id~ lo:fo ~{~?~ ~~fY lo-h{~ lo"fOif ~[L~k 'fOlf 

'-b 1b E{~ 20 
i'Yfb ~~o ~lf-yln ~tolP4 ~{lfHr {~IL it ir-E "fOif lokllo"fOl! to%l~>: ~-& k2~% ::::{~~i'Y 
llollsSdu4l3nol dJB]1ns" lot-L82v OSI '89v OSI ::::IL~k "fOlf ~{~fn klloft~ %tY--lofz" tJ:-10 

I(~{n llofztJ:-1910 8 S){ 'O~IL &~ 3:;? :;.0 ~llt %{y [Lf~~ 3:;? 
, g fo ::7 ~ i'Yllo ~ R:;? 

k{L91 Eo{~%tY--~(u!w/mmi19 'u!w/mmn)::7t8 lo3~ i'y~ '(mms'o 'mlD1) ::7t8 lolotz i'y~ '(S/OlU 
Ov 'S/oillOll)::7t8 lo:&* *-tY~ '(VIldCI008 'VIld(f0091) ::7~ {@fb llo~ ~tfty 10iZ -!:oJI loft 

R~-tv~ G"1 

1 os 00v'S2 000'08 
H p 10 o z 

" . 


mailto:1~{.@!h-iB
mailto:fO{.@~-c
mailto:hk-b{.@~liL~ltt


Table 3.3 ojl"'d" 7}~:?:{i 

1;i:~'}3: .(! .~ Jl! ~ 4.r£(RPM) ~6}% %",}=(m.e/s) ~6} 11 0] (mm) ~~} ~ s:.(mm/min) 

1. 1600 110 1 I 61 

2. 1600 110 
I 

1 I 41 

3. 1600 110 0.,5 I 61 

4. 1600 110 0.5 
I 
I 
I 41 

5. 1600 40 1 61 

6. 1600 40 
I 

1 41 

7. 1600 40 0.5 i 61 

8. 1600 40 0.5 
I 

I 41 

9. 800 110 
, 

1 i 61 

10. 800 110 1 I 
I 41 

11. 800 llO 0.5 61 

12. 

13. 

800 

800 

llO 
40 

O.S 
! 

1 

[ 
41 

61 

14. 800 40 1 
I 

41 

15. 800 40 0 .5 I 61 

16. 800 40 0.$ 
I 

41 

1.3 ~£~~ 71 (8J-201) 

1.3.1 1E l?:! ~~ 
0] iT~JJ} :t!'Ci'El. w~2. KS B 061O(5)oJ] ~~:Ad~o.] ~H:·rt 71~7]9}Qj :t!~]oJ] r~'8'}~ <!B'6] ct~ct. 

~~oJ] -qJ i5H Al ~ 7-] i?'lJ}7-] Qj ii"Zj AH ~.1£ n:Jl u} ct ::J.. Aj ~ ~ oj] til '8'}~ ;<j;.] {} .1£Qj 7} °l-'f-o.] ~ 7-] ~ 
I 

w~g =T=-~].£ KA]W =T=- ~~ 1lQj~ :Aai5}7]oJ]~ t'J'2. ~~]7} \t<t>}~tt. U:}4Al 0] iTZjoJjJ'l:: 

-'?-loJ] "'i~~ ~JJ} ~o] 71~7]9} w~Qj AdZj~~ T~g '8'}:: ~ g nji5}~, 0.].:::. 'T 7]l:2.ct Zl lI}~ 
),11=10:::> u~srW7-]2= ,,1'&1.Q.. "n~9'I .::;:2.31.."0]::l12= ",1'0't:l]'.).1..Q... ;7.1""lrrl 7.1h:U 7 1. t.C2= 7];:;<' Zlo1go"'l!:'"-.:x-. L-2'-') '- ~O'-- JI..L.;. 2.--, '-1'- r.J..!..Oi'2. '-r1 u r, "A..lX.-_M..J-l....- "'l:!:'" e. 2

XI(! 7H17]Qj =T=-~]9} ~~~.2-s. :@.:AdW =T=- ~:::: J:lJ~.9_s. t}~.2-P~ , +.Q.E.~ E:E:: 7]~ ~o]Qj 
I 

~ll% J:lJ~oJ] u:}2.} ~~Qj ),d~o] 71~7]Qj ~:Ada{oJ] o]~]:: ~15Jg 3.Jl,l W =T=-£, ~Jl] W =T=-£ 

~Jll ~o.] ~ct. u:}2.}"'1 ~L2.E.a{ E:E:: 7]~ ~o]~ z,1-z,1- ~ ~JJ} ~2. ~ .!f- 7}7-1~ ~2.}Al z,1-z,1-Qj 

K~ 71 ~7] Qj =T7] ~ T'6}1(! K ~ ~~oJ] rB~ :Ad.!i!. ~ ~ g =T=- ~ r:}. 

1.3.2 ~~ 
jao.5-101 0). ~ .::;:2.31.. l:l~7-1g.Q.. ~9'I .::;:2.31..01 <3.:A1 A1 0 1r::N] 3.. 001151:0] ol , 71t115].;A~ 0:::> u1.tl7-19'1 

--, p ~ XL c.:. e. -, '- 0 '- t....:. t...: 2. --, -=-t -, 0 ' 0 2...:c. '"" '- 0 0 M. Yt, r --, ~ _.:::r:- 2. r f t....: 

~{lQj ~ ¥ ~7-];;~ ~g=T=-~ ~7-]~, L-j.!f 'it7}£-9-~ ;']lil(!g ~.).~A]~ -9-21 7} :V..:il ~{lQj 
=T=-qJ£ fJ-o}~r:}. 0] n:Jl&oJ] ~{lQj ~ ¥ ~~ 1(!- 7-];; 2. 9.1~ iT2:J g ~.:il~~ Al KS B 0501 (6)C~ {l~ 

K'tJ. 7i{i7] 4Pa7DoJ]Al~ If.i?~ 211m, 511m ~ lO11mQj 3-'6*£ tpa<t}~r:}. ~'8'] AdA~]~ r:}; 

~'tJ.oJ]Ai:: ~{lQj ~¥ ~~ Jt}7-];;0] &~] 7} ~Ps. 'TQji5}~o]: ~ct. E:E~ ~{l.1:f-Qj :;:AJ?::l~ 

~{l.1:f-Qj 1l~~ a{.2-.£ R~~o.] ~ct. .:=I.C'.it+ -tl*7]7} o]%t}.:il ~% uJ1oJ] nj:;?ojl(! ~Qj .fl..~oJ] 

~%'8'}:: %~~ ~~?::l2. -tl~7]Qj 0]% ~~9} nj~ :Ad '<1Qj .fl..~Qj !t0l, nj7] ~oJ] t4c1- ct27-]~ 

~ ~~.2.£ ?oj ~ «] ~7c:l?:j ~ t::} ;'J-tJ'8'] 74 ~ ct. 0] %~ :; 1l ?ol2. 4:7] ~ 0] '8'}.£ iT7c:l i5}~ ~~ 
31.."l.t1p ;=> /-.1,)]:::> 24z,,7]g O].£15'lOo1..Q... rUN] ,,1z,,:A1~ olNl .:it.:Al~] '~7-] OJ....Q... :A1 r:: 01 .£:A101
'-- 'C. [' --"=- , '2 "'I -"=- 0;: 2 0 [' oM;;o '1l ~I ""1 -, 0 L_ .,.., ~I tJ l=! '-j l..{)' ;;0 0 .I.~ 0 -, '-' 

z,,?o1C:l..Q... 31..::l10). 15~rl 
-, 0 -, 2. 2. '-f I L.:. l-j. 
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Table 3.4 Ry~ TW ujj.2.J 71€ ~01 ~ :;:37} ~ol.2.J k€~ 

Ry 9.] ~ ~ (tan) 
~.2- II ~Hmm) 

" " 

318 7} ~ 01 (mm)
~ll} 01 i;} 

(0.025) 
0.10 
0.50 
10.0 
50.0 

I 0.10 
0.50 
10.0 
50.0 

200.0 

O.OS 
0.25 
O.S 
2.5 
S 

I 

I 

I 
I 
: 
i 

0.4 
l.25 

4 
12.5 
40 

Table 3.5 ~.:s:. ~7871.2.J .£.t:i!l.J1} ~;A3E}~ 

All %~ < ISJ-201 (Mitutbyo) 2;.)(j ]::101 
..., 0 '-r 1::1 ~7} 'o?4 " 

L 2}O I I:-l {f L.1 E : 
.Y.fr El ~ 

~~'I 
!'i:l11.1 ~ f.JI Oil J..-i 

.~ 'xi£.X1 
--. <:) c,::' ", 

~~E. ~ol 

-'\'c:0.25, O.S, 2.5mm 

'\'s:2.5, Smm 

A,)J~ "i3 ~ olCL) 
---.., -0.25, O.S, 2.5mm 

~ 
1.3.3 li~ 7l~71 Ii}C}ulEl 

%{l{i :us ifBJ~ 7] ~£:: Ra, AAEE:: CLA~ "'}%'8'}oj , z.}~ .I@if 71 ~7l CRoughness 

acerrage), -0~ :USif?-]CArithmentic average), %{l{i .I@if?-lCCenterlline average)2.}:: q3~~ 

~ ~)(}~ rB-~ °1oj, ~ All £.:: ~ 2. ~ u1~ ?t jl ~Lt. 
Ra9i BJ~ %{l{:loJ]"'llE1?191 u1?1 ~{i7J}A] 7,Jo]91 ~1:11BJ~91 71€-~Jl t.lloJl"'l9i ~it.2.£ ~ ~ 
ct. 7-1~71 ~{ig .:::z.~E.s.. .:::z.3j , .:::z.~:rroJl"'l Ra~ 'T~ uJ1:: ct%ll} ~2. 2"'}BJg "'}%~ct. 

V. Y'7L.r ILA" > . . ". .~ ~MJ>. a ' /W!l1J}}l,.r~ ~. w ~~. l'" 

~ ~ ~ 


At) :-= ! 1__..~ Y2 +~~~ V:~~~..±..2.:~. 

. n 

Fig 3.1 Ra-'i5'~{i 3f3iH((center line average) 

* *~"'}iiJ 
RaBJ2. 71€,~ol t.ll~ 7-1~7]~ ~itBJolE-£, ~~"8'1 4sj-4';: ~ f~~~ 0lajl~<?l /Jo14 -§'2. 

jIJitBJoJl q3t>J:% ~A1 ?i';:ct. 

Ra&~ 71~~o](EE~ ~ .2. Ir )7} ~olA1A1 ~.2.1?1 ~u17} ict .2.vj, ~~ 7l€' ~olC.!£~ ~ ~E.)7} 
~olAi°]:,{} RaBJ o1 {}*.'{lct. 

Ra BJ 2. 7-1 ~ 71 .2. OJ 011 1:11 ~ )(3.!t ~ TAl ~ ';: Lt. 
71~71CMaximum Peak to Vally Roughness Height)~ 71::t£.';: Rma~ 3:';: Ry~ "'}%~Lt. 
71~71 u~~{i011"'1 71~~ol ~% jR~'8'}oj , u~~~~ %{l~ll} ~"5j3}oj A1l~ ~2. {}ll} A11~ 

71Q =.Q. 7rl'8'l.!= ~ ,,3 "5UAL?]· 01 7J::J1g u).ii~rl
JI.'L- 2. a. l=l r'L- I --d ~ L.: L!.~ I L-J 2. e. t...:.1.--f. 
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* Rmax 9} {!tCi~~ ~~71 TIj-e.}ulEl 

Rtm : ce. ~~ ~ 57R9i Rmax9i ~ iNk 
Rp : 71~~01 ~o1P'l 7}::<J- li~ {}9i ~Ad~2-£ -¥-El9i lio1 

Rpm : ce.~~~ 57R9i Rp9i ~TI-~ 

~ Im-~~~-- a.I 

Fig 3.2 ~ 1:11 7i ~ 71 (Rmax) 

Rt~ Rmax 9} u}{}7}7.1£ <tlrll~0171 rrJl~o11 li~ {}01LJ- .:H~ ~ojl Q]:<5~ 11711 ~i>J:% ~2 ~7.1LJ
-.::1~01 017.1 ~ ="6"1 7.1 .:;LrJl o:1i>l:.Q.. DJ.01 tll-lL W!-u} 0 1,1,,13;;>;1)..1°1 y.1'£Al1 01"811 )..l.5:. 0~TI"l:.Q.. tl).~rl
~ -=- ~ 'td r J '0, i?1 'L. r......, ""-1 0 0 2. l:O c 2 \.!.- 'L. r ~ L-f -, 0 ~ ,\,..;. 0 "f l ~ n 'I 0 0 2.. C 'L- '-T. 

Rt~ Evaluation length Lm ~o11)..1 ProfileQ] <tl2~.JJ.j- <tlAl~.JJ.j-Q] ~~~ 9i ul -q}-cJ-. EE,-q}- ~1l-¥

~o11 ute.} ::J. ~1l~01 rg-e.} ~ T ~2-~£ %2-£ ~-?~ T ~~ -¥-~~ ~'OR ~~71~ rll.RwT?} 

~ -¥-~~ ojcl j?;- ~ Aa 'O}oj :rrJTI-~g, TtiR0]:~cJ-. 

Rz - lO1l :;raTI- ~~ 71 (ten point height)~ 71~£~ Rz~ )..}%~q. I 

71~71 ti'B ~~o11).1 71~~01 ~% ~n2}1'O}oj, ti1?1 ~~9i ~iH1.JJ.j- 4l8~~~ "dQ] ~~(71~~)~ 

7!::Jl 7}::<J- li~ 57R {}9i 71€~2-£-¥-El 712-l9i :uaTI-~-'* 7}::<J- ~~ 57R ~Q] 71€~2-£ -¥-E-19i 

~2-l9i ~-rr~-,*9i ~}ol.£ LJ-E}\!lcJ-. 

~ :J ~ ~ ol 

z, 

Fig 3.3 1013 ~ it- 7j ~ 7](Ten point height)1 
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~l 211 ~~ JIt78 
2.1 ~~JIt78 

2.1.1 	~~3:.:ct 

Table 3.6 ~6)- 3:Zi Table 

A Jtl ~ 4r ~(RPM) 1l~~ ci] (mm) "]~4f-5:.(rnm/min) •~6}%2J=(mt/s)~46:::(i 
I 611600 40 0.51 

2 1600 110 0.5 61 
3 800 110 0.5 61 
4 110 l' 411600 

. 
5 1; 41 I800 110 

800 40 0.5 41 I6 

2.1.2 ~~3:.:ctoJl ut~ SUS304 7t~ ~ ~~~1j71 ).}% 

Fig 3.4 ~ 6)-.i!}7-j JJj. A1:i{1 .Al1.3J- .i!} ~ 

2.1.3 p}-8:- Ed (Mounting Press) 
- p}~ E.l 7-1- 0-1..Q.. A] jI~ 01 .iL c~ O:l ti). ..9.- t;}r.-l :IT?'l ~ 201-.Q. Q 0 ] t;L -,l] ti1

t.!... 0 --, l=l 'L "L.: ~ ;a -I ....., 2. 2. 	 '"'1..LL L: \....!. 2. e. 0 1/l :0 . 

Fig 3.5 o}-& 7l .Al1.3J ~78 

p}~ F6 -3f~ '2- Al 
~~ 7.¥B-7] ~ A}%t;}e:] A]J8~ 20mm * 20mm.£ A]{1 ~ 7}-i§'-W1-]t:}. ~~.Jl p}~F6 7]7~]oJ] rrJA~ 

l?1AJ-~ %oJ-oj] rrJ~A}1i1~ 'j:3} A]z}.f- Mounting Resin(p}~F6 ~).j?A])~ '@o]Al ¥-~~ 1J--2t:} . 

.g-s:. 106'C ~ 7}'1} ~.R A] TI% 3~~.£ ~ Aj t;}e:] 7]71]~ -3f%A]7J 1-] t:}. ~ ~ %'?J-~ ~ ~ 0] %-o} 
e:] rrJA~~ ~t:i 7}'?J- ~ '?J-?oj %A]t;}.Jl, 3~0] A]1-J-1i1 ~~ 6::-6-"<Q -i§'--g-t;}e:] .g-s:.~ 40·ClJ}A] ~ 
tl .f- A] ~~ 7l11ll1-] t:}. 

- 15 
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2.1.4 ~4j:-~uFa(Xi-CAM) ~ I-solution% °l"§-~ .R't! ~:'?J 

Fig 3.6 I-Solution ~s".::L'i1l ~ i{])2: 

Xi-Cam J..}% JI}1j 

CD D}~F6 ~~-q} Al~ ~ ~E1]olA]oJl .JlAJ 
(2) R~ ~ ~~ii}7] ~-q} ~;z. ~F6 (~;z. l:l~% = 500x) 


@ Xi-Cam Main Unit ~ ~ 7iJ 

@ I-solution E...£..:I.i@j {)'<5J 

® ~'7t0] 3':.11 Cl]til ~ o]%B}a:] 3:11 ~ ~i"-.Jl 1E~ ~~ 


I 
Fig 3.7 I-Solution i{]);;<e llH~ I;:!~Al{l If.~ f}q3(50 11H-fr. 30011H~) 

2.1.5 .?:£ ~Aa7lCSJ-201)~ 0l%~ .?:£ ~Aa 

Fig 3.8 ~:s:.~Aj71 -::;-fij :il}Aj 

6.:£..Q...:I.~JI} ~o] R~ 71~71 ~AJ ~ W u:jJ ~{l ~ <f{oJ]Ai 'f1.£. ~~ 
2. ii}Jl] :Bt:}. o]u:jJ ~{]91if" 0 

%~'?JoJ] A1"8Jo] ).~7]A] U5:.~ SUS304.Q] K~JI} :;-{].Q] 3i- 0 ] ~ ~~~ JI}AjO] %.8.ii~t:}. 
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2.1.6 ~~ ;.1%l!:lloH1 E..£.:L1!l(AdvantEdge)~- °l%~ 1I~ -Bll~ 


.A1t;l..Jl ",1Jl.L:l=. "'l:rr~ol -ill~J ~c1 01",.lE01 j11~J tJlc1 1:l].~ Ai",1- ~l1(..A.:;;r1:s01 d:::s:. A4.A]. 7101
'2.D'-'l rO~'L- ~..=-t /\1 '\....:.! =.01......:. ' I -..=-t '1'L..:. , '20 0 I-lJ 2~ ---L...:. -l.....:.2...=-t -, ,'2,-:s::t: 

~ Q.j Input ~{! g <?J ~ il} T?1 .Al%?;Jl 0 1 ~ 4?8 ~ojl .A1 Jt14 ~ "'1.§.7} ~;: .g-s:.Q.j ~:& ~ Q.j A~ Aj .:2. OJ 
~ g ~~ W -'T ~jl, '8ij-6:j ~4£M1 Al~ol ~~ ~jl .g-s:. Q} ~~ ~Q.j ~4~ ~o1"'l ~<iQ.j ~:&7} 

~..8-~ ~-9--~ ~o}"'l ~~ ~{! ~ g AJAa W -'T ~r:j- . 

A11 3~ ~~ S/W Advantedge.91 °1~~ 13H7d 

3.1 NE !!.£..:::z.~ Tool :B-~ ~~ol~ 
3.1.1 Table oH?-4f£ 

im = it x zXn 


0:j7Vi im: E1101~Q.j 01%4fs:. [mm/min] 


it : '?JeJ74£.l 'it-cJ- Ol%~ [mm/tooth] 


z : '?J ~ 74 £.1 'it -'T 

ir : '?JeJ71£.l 1§]~t:J- Ol%~[mm/rev] 


n : OJ. ~ 74 £.1 ~ §] ~ 4f s:. [rpm] 


-;, 01 %~ s:.(mm/min)=ol%71 t:.1 (mm/rev)*§] ~ 4f5:.(rpm=rev/min)(7) 


o 
(§) (~

" 	 ~ 

,L 	 ~<V \~~. \ ) G [' 

'.(l;) / (': : ' ~ ®~ 
.~./~,Q) 
~). 

@ 

Fig 3.9 CUTTER BODY .:g-Tz{('i .!f-~g.j z{) 

CD 01!t £.~l Z)-(approach angle, lead angle) 


~ ~~'it zj-(cutting edge angle) 


® -¥-~~'it zj-(minor cutting edge angle) 


@ ~ t:[J. ~ "'}z}Cside rake , radial rake angle) 


@ ~ 1i1 ~ "'}Z)-(back rake, axial rake angle , angle between axes) 


® -'TZl ~"'}z}(orthogonal rake, true rake angle) 


(J) 	 ~~'it ~"'}Z}Ccutting edge inclination, inclination angle) 

3.1.2 	Advantedge Production .£.:g- :i!} .AJ-~ ~ ~ ~ 

Advantedge Production .:2.%~ ul';;- GM"'}9.} Third Wave Systems"'}oJl"'i AlB 10'd{} 2,000 

~ ~2.i oh} g If-A}il}O:j 7ij~~ :IT £.::l1ll.2.£. CAD, CAM, 7a ~~ %Aa ~l, machine dynamics9.} 

GM~ know-how~ %Wi>}O:j ~~11 ~~.:g.Aa~ ~..8-AlZ}~ ~~9.} ~'"?d.Ajg ~rJ1:& 5}71.<f1~ ~~ 

~ :IT §. -'f~l o1.5~Ji :IT.£ All:::':: q)l Al Y01 t+, A~ {} q)l Al Y01, CN C :IT £..::l i'11 ~ ~ oJl 711 ;rJ -'T ~ 01 r:j-. 

Advantedge Production .:2.¥-~ ~~~4 0l~~ g tl}%~£. 7ij~:{l off-line i5ij~ :IT.£.::l1ll.2.£., 
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3.8 Z{- AJ6j-::f.7,:!qj~ Ali5~t1- ::;:i(~Qj ::f.s:.~ ~~t1- Tabl 
; 

~~~C! 1st position 2nd position 3rd position aVe'rage 

1 
Ra : 0 .53 u m Ra : 0.54um Ra : 0 .51 u m 0.53 ~ 
Ry : 3 ,88 u m Ry : 3.90 u m Ry : 3.85 u!il1 3.88 Ii m 

2 
Ra : 0 .55 u m Ra : 0.51 um Ra : 0.53 u m 0.53 u In 

Ry: 3.21 u rn Ry : 3.18 u ln Ry : 3 .22 u m 3.20 ,utn 

3 
Ra : 3.38 u m Ra : 3 .11 um Ra : 3.47 u Ijl1 3.32 u m 
Ry: 21.29 u m Ry : 15 .97 u m Ry : 18.[36 ul m 18 .54 um 

4 
Ra , : 0.27 u m Ra : 0.27uln Ra : O.35 u rn 0.30 1d. In 

Ry : 2.12 u m Ry : 2.17 u m Ry : 3 .~0 u tTl 2.50 u m 

5 
Ra : 0.64um Ra : 0.54 u m Ra : 0.68 11 rin O.62~ 

Ry : 5.2Oum Ry : 4.19 u m Ry : 4.S,6 u rh 4.65 u m 

6 
Ra : 0.69 u m .. Ra : 0.53 u m Ra : 0.58 ~' m 

" 
0.60 u In 

Ry : 3.58 u m Ry : 3.75 u m Ry : 3.~O u rI1 3 .61 u m 

5.3 ~~ ~~ Tableil} Matrix l:ll jjl 
5.3.1 71 {l71 if:-~ ~ y ~~ ~4 3::{! ~ Q:j Matrix .3[Aa 

RPMg 2:::-~1l1 't}Jl, ~~ 4j-S=-~ EH}2111 't}uj, ~~ ~ol~ :Qlll '~~Z!~ li1?i 7-1~717} ~Al 

?i-~ ~~011 A}~'t}lll S1~ ~g ~ 'T ~q. rrJ-tq-J-i 7-1~71 ~-ij4l'J)atrik~ 18-'t}a:j 7}~-~ ~Z!~ 
I 

~ 011J-i ~ ~~.:?:.Z! g 'T ~q.*g 

Table 3.9 l~t ~'?fl ::f.7,:! Table 
" 

01 i=-4(.s:.RPM ~~~ol~~~:ct ~ 6l-fraa= 
61 mm/ min 1 1600 40 mLis 0.5 mm l 

0.5 mm i 61 mm/ min 2 1600 110 mLis 

0.5 mm 61 mm/min3 800 110 mLis 

1 mm I 41 mm/ min 4 1600 110 mLis ,I 

41 mm/ min 800 110 mLis 1 mm5 I 
I 

0.5 mm , 41 mm/min6 800 40 mLis 
I i 

RPM 

..±±. 01 
~12! -= 

7i ~ -, 

~ -~ 
71 

Soft 
~-6f ~Ol 

Fig 3.21 67t:Al AJ6j-::f.7,:!qj~ 7t.:g.t}~g II!l ~'?fl Matri 
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5.4 I-solutiong °l%~ .R~ "Bj* 

Table 3.10 i?4:f ~ 01 /cl ~~ ~ Jlj

1l ~-f3':Z:! 
I-SolutionoJl 9.J ~ 

~~~Zi 
9.J 

~4~Zi 

1 2 3 

4 5 6 

I 
!t19.J 7,i!.:i!}~ .!i.Jt1 Table.4 7} RPM:1600, ~~*eJ=:110mUs , ~4: ~dl:lmm, ~44j:-.:s:::41Illm/min 

.2.s. 0J~-q} 3':Z2 ii}oJl}.-j ~~~<>1 RJt1 7l~7l atol 6J-lll :;Acl ~ ~ ~ I 'T ~r+ . 
"5 c-j ~~~ R~9.J 5:}ol~ .!i.7] !t1i;~ o}tQ1 RQ} :Q-o] 47}7.]9.J Q{~ii~ 4-7}s. ~~<>1 25:} ~~ ~ 
~<5~W oj] Aclo]~, ~-T~ 0}.2.7} {li;~7.]~}.-j .!f-}.-j7.l7.] ~~ 3s]t:l1~~ 1 Q{'1Zi~ ~Acl if ojlAcl0l~ % 
~ol o}\:l Aj~~ 7~~oJl}.-j *~ uJ1 ~4*2J=oJl uj-~ I£~ 7-l~7l~ 5:}Oj ~ }.1S:i>~~ oj]Aj 

Table 3.11 p} ~~ -"E7,:1 
,.

~1}.l-;z./.'-1
C: ', ~ '1-: , RPM ~),l- 0 <!.J::,ITo ~4~ol °1 ~a:.£o -' . 

1 1600 40 mLis 0.5 mm 61 mm/min 

2 1600 110 mLis 0.5 mrQ 61 mm/min 

3 800 110 mLis 0.5 mm 61 mm/min 

4 1600 110 mLis 
1 

1 mm 
I 

I 41 mm/min 

5 800 110 mLis 1 mm 41 mm/min 

6 800 40 mLis 0.5 mrb 
i i 41 mmlmin 

Table 3.12 2;;;'} ~~ :=t:7,:1 ~ '<9 Table 
, 

~~-s:Zi RPM ~4*2J= ~~~o~ °1~ d:. .:s::o -, -

7 800 
! 

40 mLis 1 mm1 61 mm/min 

8 800 110 mLis 1 mm 61 mm/min 

9 800 40 mLis 1.3 mml 61 mm/min 

10 800 110 mL/s 1.3 mm! 61 mm/min 
I 

- 22 -
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5.5 Table 	3.120lP'1 ~<t~Zig {!1i"8"}~t8 47}Al ~Zi ~~~ 2;t} ~~ ~Al 
~<i. 71?:ll1l- 81?:l2 AJE ~ 4rs:. 800RPM, 1i~ ~ 0] lmm, ~6{ 4r5:. 61~m/minQ£ ~ 2 ~Zi ~ 'T

Jl ~6{ %oa=,c: 40mt!s9.} 1l0mUs£ q~Jll ~;<a~}~ 1i6{%oa=o11 u:}~ .t~ 711171.9-1 ?:}01~ ~2-
i3j Jl /-.1s:. ~}~q. 

Table 3.13 7Jti.ilJ- 8Jti 9i ~~3:{i 

1i6{~<i RPM 1i4f'r2J= 1!4~01 0J * 4f s:. 
~i 

7 800 40 mLis Imm 61mm/min 

8 800 110 mLis Imm 161mm/min 

Table 3.14 7Jti.ilJ- 8Jti9i lfl?1 7-HJ.71 ~ ;<a ;<}.E,. 

lE t,1 71 ~ 71 

Ra 

1st position 

1.68j.lm 

2nd position 

1. 55j.lm 

3rdposition 

2.07j.lm 

Average 
... ~.' -

1.77 j.lm 

Ry 7.05j.lm 7.22j.lm 7.24j.lm 
I 

7.17j.lm 

Ra 
I 

1.14j.lm 1.13j.lm 0.88j.lm 
, 

1.05j.lm 

Ry 6.91j.lm 6.52j.lm 6.15j.lm I 
, 

6.53j.lm 

5.6 ~ ~A~ ~AJ ~ 13 %~ ~3J} 


Fig 3.22 ~~~ z.} 3:.{i 9~ {l ~ Ell 

I 
~~.9-1 1i6{ 4fs:. ~<i~ 41mm/min.l!} 61mm/min T- 7}:Ajojoj , 61mm/min.9-1 ~~.2-s.. 7}-t?-~ ~ 7cH-7} ~ 

oj ~ll] ~J-~ ~q~ ~~ 9l Y ~q. ~.A~~ ~ 01 ~~ 78 2, -9-c1~ lE~ 71~?1 ~oj '7!"1l1 y..2.~ ~~ 

oj] ;".} wy ~Jl , ~o] ~g 78-9- 7HJJI ~01 1fJl, KJ?:i5:. 7JBx~}lll 7Po 0 ~I ~ 014 ojl-'2f W Y ~q. 
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Table 3.19 37.} {l.~77}::;z1 {l.;H:l- %~ 1l.6f5::7,2 Table: 

~4~{i 

1 

2 

3 I 

4 I 
5 ! 
6 

7 

8 

9 

10 

11 

RPM ~4-f'r~ ~ 6.f~ 01 I o1do. do. .5:o -, 

1600 40 mL!s 0.5 rnm I 61 mm/min 

1600 110 mL!s 0.5 rhm 61 mm/min, 

800 110 mL!s 0.5 rhm 61 mm/min 

1600 110 mL!s 1 m'm 41 mm/min 

800 110 mL!s 1 m:m 41 mm/min 

800 40 mL!s 0.5 ~m t 41 mm/min 

800 40 mL!s 1mJ,'n 61mm/min 

800 110 mL!s 1mrn I 61mm/min 

800 40mL!s 1.3 rhm 61 mm/min 

800 10mL!s 1.3 rhm 61 mm/min 

800 10 mL!s 1mrm 61mm/min 
, 
I 


Table 3.20 37.} {l.~77}::;z1 {l.;H:l- %~ 1E'11 7Hl.71 Datf 

~~~{i 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1st 2nd 3rd average 

Ra : 0.53,um Ra : 0.54,um Ra : O.Sl,um 0.53 ,um 
. I 

Ry : 3.88,u m Ry : 3.90,u m Ry : 3.85,u in 3.88 ,u m 

Ra : 0.55,um I Ra: 0.51,um I Ra: 0.53,u ~ 0.53 ,um 

Ry: 3.21,um I Ry: 3.18,um I Ry: 3. ~ 2,u ~ 3.20,um 
I

Ra : 3.38,u m i Ra: 3.11,u m i Ra : 3.4;7,u r 3.32 ,u m 

Ry : 21.29,u m i Ry: 15.97,u m i Ry: 18.86,u lm I 18.54,u m 
, I 

Ra : 0.27,u miRa : 0.27,u m i Ra : 0.~5,u rr 0.30 ,u m 

Ry : 2.12,um I Ry: 2.17,um I Ry: 3.20,ur 2.50 ,um 

Ra : 0.64,u m i Ra: 0.54,u m i Ra : 0.68,u ~ I 0.62,u m 

Ry : 5.20,um I Ry: 4.19,um I Ry: 4.56,ur 4.65 ,um 
I I 

Ra : 0.69,u m i Ra : 0.53,u m i Ra : 0.S8,u rp 0.60 J1 m 

Ry: 3.58,um I Ry: 3.75,um I Ry: 3.~0,u~ 3.61,um 
I I

Ra : 1.68{tm Ra 1.55{tm Ra : 2.G7Wtl 1.77{tm
; I 

Ry : 7.05{tm I Ry: 7.22{tm I Ry: 7'14{tI1[l 7.17 {tm 

Ra : 1.14{tm Ra : 1.13{tm Ra : 0.~8{tnh 1.05{tm 

Ry : 6.91{tm I Ry: 6.52{tm I Ry: 6.]5{t'f I 6.53{tm 

~111~ o1 AJQj 

Ra : 2.12{tm 

Ry : 8.56{tm 

I 
7L=0 7.-7-10 S. 01 f;~ 01).-1 E 01 ,,,1~N1r ~L L L L 'I-~ ""I'-- I~I 

Ra : 2.31{tm I Ra: 2.38{tJ
I 

Ry : 8.32{tm I Ry: 9.$5{tJ
I 
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2.24{tm 

8.91{tm 
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