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~ ~ 

-WflrrfllJ 1"lJJrJ N(l ~ BT11 J1\JtJ 
v ')J I 

Q.J c.1 .et v d )1 , 

J. 'lh~LJmfll'j 11l\?) [I fJ~ 'bJiJl-'W~(JillJ1<UCJ 111 ~W,U fJ ~1)lfllJ flfffllJ l''itl'lJll51 -- 'j fJ1FIlCJ 

iJnml1~ l1J\il'J ~nl.l 

= ",
A'tl]J1Al J 1.1'1 0 J 151 LJ [l'tll.l 

" ( CNC MILLING) 'i11'11 ~mYflrrflEJ 1'J ~v11J'lh ~ fllfl'l), tl1J1'l 'J ~5l.! tl ~ 
" 

= '"lfl~a~<umfl~elIPl1 m1'&1 lVlllll'\J I'1vn ~ 'U fl"j \1; W'0 
., 

11'l tI '1 'U 'iJ'U 1Pl'O'U ill'J '0 aflll'U 1J UVll1 lIlJ 

= '"" d J":::::'Qlc:.jJc:.QI ~I j}o c:. I 1 cv " 
H~:;: ill 'J II iJl'l ~ill'J [l'OlJ m 1i v1l1-.J fl1ml tl El~ 11);1:;: 1 {]1J1Pl ~1 'il tI'il:;:1u Wjl'lll 't-l l.! ill J [l'1l.! J 'W 'Uk! \?I O1::llJ 

ci 1t1V111~ 1a 1l);1:;:t111~ 1 a~ ci 1t1V11ll~1 '1 U[l'~1~l~l.!1JVll1 tI'UflmJ,y;ll~la{ilmH)l.l ~l\Ju H~1'l 
'" 

, " 
do c:. cf' I .Ql d d 'j) d JJI" I

2. lJVll1 til.! fl alJ1AJ llV! f)} 'll'lIJ bfa'U '11m tli:l~ 1J Vll 'J tI'U ,u'J lAm lJ1'1 i:'f'J 1..:1 '\J 'W 'lJJ J il ~ DiJ ~ 
, '\J 

" , 
1110111110 ~ "~fll-d IJ/:;::l,Iil:;;nlllII1Jfll1 I~LJl.ll U"i UmJJTI111 ~1J!f1 ~'O~nm)f11 m1'~ (CNCMTLLJi\G)"

" 
~ ~ '1 'Uu~'U ~~ 1 (J:JJ ll-u[l''U afl11AJd ~ lh:;: n fJ1Jf11'lJ1 1 lIlCJ fI11AJ lfl~a'U 1 '111 .u'arn1lJ l,ilCJ~1J "j 'El1CJ 

~m..:l ~i <uCJ 11'ltlm1f'lJVll1 tlU [l' llJ lJtl1.J lllHU9f~ 'J alJ~iJ1JVlA~ til.! fl alJ,y; lllPl a {~~f)ci 111ri'lmiD~! INk! 
'" " 

~~ 1alJ '\J a~lfl ~a~fl alJ,y;lllPl a{ 'illfltT'U UVlA~ tI'U fl alJ,y; lAIPl a{~ bff1~ 'il:;: lUI9l1l'l ~ll 'lJ'lJ el\;l1v 11'&1 

9 ')1 ')19 ')1 '" d d ')1 liJ ')1~ d '" 01 
\liN t~5 t1'l'JJ 11 m~ (J fl'lJlIlI1 lIlJ mj JVll'l tl~ ill 'J ll'l IIiltJJm flEJ Ui,:;:A1J WlJ't-JJ 1t1fll"i [l'tllJ 

~ " 
" . 

'i 1(Jfll'JtlDW11'l hh!lm lJ 'il ~lI.ml ;Jlll'l1ori'llnnll'j):;;1.J llbf't-W 
, " 'j)'l'j)d ~ QI do..:::. til ~ 6. r 

1J'VH'JtI'LJl'Jel~Ul.l "1 'il'LJ'il'U ~(,lI:;:':11JVllJtll.lflflmnllPl(J1'll'1t1~ 'll'~1~J1Jt1'11~1'li1l1'/ li'JlJli'1Dil1i1~ 

" , 
Ai'1 el '111 'l51~ 1~'l51~ 'I1U~'UtJ~'U1'111 tI'LJ ll~:;; ~1:lJ 1'J tlaafl 'illfl'UVll5 (J'LJ fl tJ:lJ,y;ll~el1 'l51t1'bffJ;.j 1~ 

V!~ 'Cll'lnm ~~fll'J Selbf1'J 'il:;;l~ WmJ1JVl1~A~tll l1JiJl!1J'U~m1~'H1tJu'LI1JVll'lbfel'U 1'LJ'UVlA1 tll..! 
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'" dI = " 
3. 'Wf1f1'f)'!:fl 'ViJJ1t111~ 11f1~f1fd 1J ~~uth~mf1'il tI1J1'\ J l'ln~'V'li''W b'f ~ 

" " , 
i''WuVi 1 JB'lJL~lLn'l~JB'l.J1htl UmJ~f1fd1 1 / 2549 

Q.) cf d cl 0 evcl 

4. v-I fH.1'mp11il'11~ mJ ["J t1'W 'ViJJ1t1f,)~ t-Hlfl~H 'W 'W 1)1f1 m J rl1mJ'lJl'1~b'fB'lJ "U B~ 'W f1f1'f11J 1 

f1ciJJ. 1'1lB~l~~ 1~ 'il1f1m J L1 t1'W ~" ~ ltl'lJ'VH~ t1'W fI BJJVhLI'\B{'l51tlb'fB'W 
, " 

5. 'l.h ~ if'VlTIm'V'll'\lJJLf1w'cnJJ1I'\J ~ 1'W l1JJ1t1~~ 'lJ'VlL~ t1'W fI BJJ~lLI'\B{'l11tlb'fB'W Vi bJ'11~~'W 

M] M 1 

p 

V-lC'l'U'f)~f1~U'WlHQ~tI'\)1f1mJbJ'B'lJnmH11JL~t1'W (Pre - tcst ) 

M o t-W"UB~f1~u'Wum~tI'\llf1fllJbJ'tl'lJ11~~mJL~t1'W (Post - tcst ) 

p 

"
,
ri1"UB~ eJl9lJ1ril'W Vi 1~ 'ill f1 'ff19l JU 

" 
" JJ1f1f111 1 ~Bl1 'lJ'VlL~t1'WflBm~lLI'\B{11'Wl~Lf1w'cnJJ1I9lJ1j1'W... 

~'Wrw B1~'l.JJ~LiJ'W HflriB'WL~ t1'W ~ ltJ'lJ'VlL~ t1'W fI BJJ~lLI'\B{'l51tl'ffB'W 
" ,

.... .. . 
f1BJJ'V'llLI9l OJ 'J51tl'ffB'W 

" mJ1JJ~f1B'lJmJL~ tIl.J 1Uojf1.JL~ til j!~ 
, " " 

2. tJf1~mJl'ff1JJ 1J f,) 11f'lJ'jllL~ t1'W f1tlJJ~lLI9lB{'l11tl'ffB'W Vi 'ff~ 1~~'W ~f1fdlriB1.JL~ t1'W 1'W i''W 

'" 1IJ 'JJ'ViJB'Vl'lJ'Vll'W'W Bmlf11 t~ 

d 
3. L~tJUfl't1tum1'WmJ~~f11J L~t1'Wf11J'ffB'W'\JB~~l~t1 'Vi~Bm 'il1Jv'Vh'W t'W "1 'Vl'W1 

OJ 

'lJ'VH~ t1'Wfl'mJvhLI9lB{'liltlb'fB'W 11J1~ L~B 111'V-lfl t1JJq'Vlt'Vl1~f11:JL~ t1'W [J ~~'W 
" " 

4. f11:J¢l1LUlJ f11:J 1~l'J I 'W f1f~il Lth.Jfll:J~ lL'W'Wf11J 1~t111.J~f1fdt1J~:Jl~J nri:u1m~m:J 
q 

f1rinf1tJ J l:u~~~m1:U'ff'W 1'il1 'W f11J'vhl~t11 'Wlh,j'BLtB~L~t11n'W ~~f1ci:u~'ilJJfl1LU'Wf11:J 1~t1
" . " 

0 
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jJ • , 

Yl1~ 1h1 l11tJ1J1 nrJ'l1 ~,:n!lHlJ C)';jmnri
q 
lJYl1~ 111i 11tJ 'lhi 11'"JoUm rC).:J l~ eJ'"JtllJ 'l11fl J1lJJ' '"J]JlJCJ']htJl11~ () 

jJ 

~'h)tJ1,rlJ1n ~ml1lJhi1(J 'IJ 1tJ 'U fJ ,rl1 t-h (J.:J 1hi ';jJlJ 

ihtnw~il1[) 14 'Yi 11-1 
" 
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, , 
"".... <:\ <:\ !V

!el fHT1'iU ~~~ l'U11)£J 't'U n£J1'UeJ ~ 

" " 1Wll:ifff1fIN114l.ij'tJfli'-:J ij 

" :i1tJ~~!VtJ~H~14 'I11'1i'fl~.:l~ fll uij 

"'" 0' •
4. fl11lJlnJ1tJ'Ufl.:lflfl'lJW1!~ fl:i 'll'1tJ'fffl14 

5. f11:i 'I11U:i ~iY'Yl ~ flli"l 'U fl.:l 'lJ 'Yl!~ tJ14 fl fllJ~ 1!~ fl {'lf1tJ'fffl14 

f1WW1m1!iffl'l111'll'11J1f1'H~f1'ffmiJ1mJ.:lflflm~14!~fl.:l~fltJ "1 
'" " " . 

'11 rfl'H'\.htJ~fltJ "1 ~ llJ'fflJfl1:i f11:i u'lJ.:l!'W fl'l11iji"ltl1mlJu'lJ.:l1l1l!~~~~fl14 1mylci!~ml14 fll'iJ 'iJ~'ff~'lJ 

'I11'1i'fl,j'1.:l~1~!'~fl1l1ijfl11lJ~fl!dfl.:ln14 'Hrfl!~14'hiffl'l11~fl141~fld:i~fl!~lJ~.yh 1~ 'Ii'eHl1f1ty 

'" 0' .1"( f1q'l:llJ14~ ,2540 17 - 23) u:i;:;f1fl'lJ~1tJ 

01!9 rI oI!9..::to ~I ..:9 0 ~~ ~ " " 1. 'U fl'lJ! 'U ~'H:i flfl11lJ bl"lJ'lJ:i U! 'U tl.:l!14 tl 'I111'll'1 !u14 f11:i flf1'l:l1'ffn 1 'iJ 'U tlU!'U~ 'H:i fl!14 tl'l111'll'1 
'" 

!~tJ1'1i' tl.:ln14 ~ij tl~1 w.ch:i I'll mtJ "1 !cilJ U~~19l1:i 1~'I11lJ11 i'!t{tlm~flfff1'l:l1J14 fl1:i !~1419l1:i1~1mj 
. " , 

U~~ -n14 'ffiTm-Wtl 'I11lJ1 !U~ tJU!Vi tJ'lJ U~~f1 ~!t{ flmW tl'H 1Vim lJ1~ 'fflJ 
" " ," Q,I Q,I CI ..::to 01!9 QI ~ a ..::to dod

2. fl11lJl:lf1~tl.:lu~~m llJ'Yl14 'fflJtJ'Utl.:l!14 tl'l111'll'1 fltl fll:ifl~mtlm14 tl'l111'll'1'YllJfld1lJ 
'" . " 

!'11 lJ 1~ 'fflJ U~ ~ I:l f11lfl.:llJ 1f1Vi 'ff~ 1~ tJ'W 'iJ 1:i U! 1~f1'l:l U!~'U tl.:l!Utl'H1ntl14!~14 e)14 ~'lJm f1 
'" q 

"" . 
3. f1n.ij'~~1~'lJ'Utl.:l!Utl'l111'll'1 fitl !Utl'H11'll'1 fld1lJ~ 'HrtlU:i~'ff'lJf11:iWViri.:JlJ1'iJ1f1~ 

'" '" 
I II) • 1,;j ,,'" '1 • ~I .,;" '1 ,,'" 11)" ... "'1 '1" • ,;j " • 1"" "''''' "j '1

'ff.:J ~ul:l.:J~:i'lJfll'il ~lJ!u14'Yl!'U1 !'il'Utl.:l~:i'lJ ~~ 'H:ifl!'U1!'il ~~tltJ1.:Jmf1~1'lJlf1 'il.:J~fl.:Ju~'lJ~~llJ!.:Jtl14 ~'U 

" " 114 f11:i! 'Ii'-I1 'il!Utl'l111'll'1 ~.:lij 
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"'" "" 3.2 l'Wl'l111'lf1 

" 
m 1) i1 tll1 ~mJBiJ~' ~~,ru fi tl 

3.2.1 b1'tl'U 1) 1n~ 1V11.1'l11t1ltl 
I I 'JI 'JI 

3.2.2 b1'tl'U1)ltliY.:J~H~t~'U~lm~'U'if'UliJ~;'U1.1'J~tlmmmV'1 "YJ'UmJNtIltl 

3.2.3 b1'tJ'U1)ltl~.:J~~'lJl~'U~l'1 'iJliJ~~.:Jm~l~WtfY'Y l1~tll1.1'l11Ll1~~~ 

3.2.4 b1'tl'U 1)ltl~ .:J~~LL~l' 1.1ri~ .:J~iJ.:J h]~ 
~ ~ ~ 

3.2.5 b1'tl'U1)ltl~.:J~tl~ltl~ '1.1~~.:J~tl~ltl~ '1 

3.2.6 b1'tl'U1)ltl~.:J~lJ'Vl'J.:Ji'~l1)'U liJri~.:JlJlUfl1~ 
~ 

3.2.7 b1'tl'U1~'l ~'U 1iJ~llJ 1inlJ'lf1~'IJtl.:Jt~ tl 
" 

3.2.8 b1'tl'U1'h'~l5 V'Ul~ V'U n~V~l'UiJ 'i~ b1'1'Vl bflJ ~b1'11.:J 111 
~ ~ 

" " 
tl n b1'fN'lJ'Vlt~ V'U fl tllJW 1t~ tl{ilVb1'tlU'Utl.:J ~l~V lJ~ 1~'lJ'1J'U ~tl'U~.:J ~tll iJi1 

" 
~ 

" " 
1. tll'J llm l~Ml1 ~tlb1''f1n1Vl'lf1l1~ m'l1tl'l111'lf1 LL U.:J 'IJ'U ~ tl'U 1~~.:Ji1 

~ 

'JI 'JI 'JI I 

1.1 ~tlfj ll'l1tl'l111'IJm ~ tll'l1 tl'l11l'l1tl'l111'lf1'l11 'I!m~ tl.:J.:J1'U 1~V'lJtl.:Jm~ v ~llJ 11 ~tlb1'm 
~ ~ 

" 
iJ'J ~tllf1'UviJ~'J 1'lf1;~ i''U b1'.:J 

~ 

" . 
1.2 llm 1~M1~~1.1 'J ~b1' .:Jf1tln b1'tl'U 1'Ul'l1 tl'l111'lf1~ 1lJ '111 'I!m~ tl.:J.:J 1'U 1~V'Utl.:J 

"'~Q.I'" 'jJ dO.?1 Yo'.d. do .. I rJ'Q.I

~l1)V ~1'Um1lJ~ (Knowledge) 'Vl1)llU'Ullm'U1lJlll'lJ.:J'lJ'Vll'JVUll~~l~W'Ul~QU'J~b1'.:Jfltll'Jb1'tlU 

~ rJ' ~ ..ds ~ ~ "", Q.I Q.I tI ,.,
1.3 ltm1~m'Utl'}fll~tlmtltll'Utl'l11 ~ml1lJl~b1'lJtl'lJl~f.)1.1'i~b1'.:Jfl ~lVllltll'J ~~ • 

" 
l~ V.:J ~ l~'lJt'l1 tl1111,r~'J.:J~ 1lJ1~Q 1.1'J~b1' .:Jf1l;.:J~ q~m 'JlJ 

.d. ~ " d Q.I 31 ~. 3Io<:::::l.Q.I 

2.1 l~'J VlJl'U tl'l11'lJ'Vll'J V'U ~llJ111'IJ m'J tl.:J 'IJ tl.:J ~11) V 

" 
~ 

" 
2.2 'l.i 11~Q1.1'J ~b1' 1f1l;.:J~q~ m'J1Jll~~l'l1tl111 lJl ~~llU.:Jl'l1tl'l11tltltll1J'U'I11 'I!tlrJtlV '1 

o~ " ~ 0 ~. 3IQ,I 0 fJ}Q,I 

2.3 'U II'U tl'l11'lJ 'Vl! 'J V'U 1J 1'Vl1'lJ 'Vll'J tl.:J (Scrip) ~ lV~ tl fj U!~ fl1'lJ 'J 'J tJ1 V~ lVtltlfj 'J 

2.4 iT~ ~ri 1vyh1~ 1 m~ tl ~~~ 1l1J'U'lf~'lJ'Vll~ V'U fl tllJWll~tl{ilVb1'tl'U ri 1V~ 1~ 1lJ'lJ'Vl 
~ .
 

2.5 ~ri1V~11~1(] ~.:J~1~m1J'U~~~~1.:J 1,r~ll'W'Utll'J~l'lJ'Vll~ v'Um)lJWll~tJ{'lilV 
cu cu .:. 

b1'tl'U'lJtJ.:J~1~ V 'l.i 11~ 1tl~ ri1vv'hll~1 liJ~ ll'W'Utll'J b1'~ 1.:J 1 iJ'J LLmlJ'lJ 'Vll~ V'U fl tJ1JW ll~ tJ{ilVb1'tlU
~ 
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TI 'll'j WWl1111flW Cl1fll'j D'j::; t1J 'U1'l11lfl1111f1f11 ~ 'U 'U fJ.:j ~l;t11'1flUl 
'" u 

" 
i,ii''lJ1'l11lH'U1l'11.:j'UfJ.:jI'lJbYl'1 (Best) ~.:jU (Best, 1983 : 179 - 187) 

~WQ~t1 ~nDfll'jD'j::;I1J'U• 
d 

4.50 - 5.00 f1mfl 

d 

3.50 - 4.49 fI 

2.50 - 3.49 i~it{ 

1.50 - 2.49 mnH'lJDH• 
l.OO - 1.49 i~i~it{ 

2.6 'U 1'lJl'11~ t1'U fI fJjJTI111'lfl{'lf1t1 bYfl'U~bYll'lJ'j WU~l i Lli ~1~'lJ.,j'flllml~.:j 'llflfl rilll'1f1(lfl.:j
'" "" 

do ~ cr'1 
fl flfl U'lJ'lJ 'lJ 'Vl1'j t1'U fI flll'Y'J 111'lm 'If1 t1bYfl 'U 

, 
Vll'U 

dc>' 

'lJl'1~t1'UflfJll~1~fJ'j'lf1t1bYfJ'U 

'U 1iLl'!~n'lJflrillI911fJ~1.:j• 

..i 
ill'Vffl 1 
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, 
'" Q.J' Q..J' ~ d. 

fl1 'a tl 'a1~ UU 'U 't1 VI tlel 'U1 VI ~~ tllJ tpl1i 't1 N fl1 'a A'a £.I 'kI 

'jJ QJ c:f .c:1 .c:10Ql~ QldQI 

tl1J ~J 1'I HUU'Yl Cfl ~tlU 11'1 H~ ~ll q 'Yl1i '1'11 'I tllJ IJ V'W 11 ~ 1CflU'\J 'W I'l tl 'W Cfl 'I 'W 

" " 
2 llflJ l~M11'lq11J ~~ 'I rll91'1 'Wq~tlJJ 1l'\J tl'llUtl'l11l1'1'1111fl 

3 fftl1:1 11PllJ 1U~~ttltl~lJ lMV1tlUtllJlflU~~tllJ11J~liJ'W H~ tllJfftlfJ ll~EJ1tl~'WH 'W 1'1'11'1 

I JI I JI 
o dljJdl99J9Jd 9J ~ 0 I 

5. 'W1UUU'Ylfl~tlU'Yl~';jl'l'\J'W b'l1Hl'lW1'b'lWfll'Wl'Wtl'l111ll'W1'W 1 'Yll'W I'lJ11l~tlUlW~ 
" u 

I • I JI I I 

115U11J 
q 

'I uti', '\J l.wtl h1'~'ii'tl~B~ijmllll~V'II'lJ 'Il'lllltUtl'l11H~~~l'Wtl'W "l ~ij~m~tltllJl~ V 

6. ihlUU'Ylfl ~tlU ~ 1~,Hu111 'IHti"'\JH~l' 11'Ylfl~tl'l (Tryout) 
" ,

11J~tllft'{jv1TI'lJl'b'l;'Wi'W~'I ViIUfl~tl'W w 1l'l111'1'1V1~m'Ylfl1'W hEiJl'b'll'lfl~J~'Wm 1'YlV1l'\Jl'l 
" 

, 
fl1l11Vltl'llV (Level of Difficult ) U~~f1l'~l'Wl1l~lU'Wtl (Discrimination Power) 1f1v 

.. ' " 0

i1tlttlwcnW1llJ'Wl~'I{j 1,r'ii'tl~duijf1lm1llmtl~lV ( P) mh~'I11l'l 0.2 - 0.8 t!~~llmtl1'Wl1l 
OJ 

"" " 
~lU'Wtl (D) ~'IH~ 0.20 ~'tJ'11 lW~tllJ'I11flWfl1'W'\Jtl'lUUU'Ylfl~tlUl1'1Q1TU tlcill~1~V'I11f1l 

q q " 
, ,

'" .,
fl1l11l'b'tlll'W'\Jtl'lt!UU'Ylfl~tlU (Reliability) hw'lt~I'lJ fllfltl{ ~'ln{bY'W ( Kuder 

" " 
'JI ., 

Richardson Forrnular 20) (~l'WU~~tl'lflWl l 2538 : 198 ) 
I I JI I 

o Q ~ 'jJ d I d'Q.J t 

fill 'W'W tllJ l~ tltl'\J tl~tlU'YlHl'Wttlru CV\fI 'Itl~ 11 U~~U llll'111f1lfl1l11 195m1'W ~tlfl 5'1 djtl'~ f1lfl1l11 
" I JI 

195m1'W1'l11l~~tl'ltllJU~1 ~'IU l'ii'tl~tlU'b'fI{j'111 ~tlUtlciml1tl~1'1 1f1v!nJ 'I'ii'mftlUtltltl!~'W 2 'b'Cfl 
q q q 

'lfflHJ tl 'l'l1'l ~ 'WUUU'Ylfl ~tluritl'Wl~ V'WU~~'b'fI ~~tl'l I~'UU UU'Ylfl~tlU'I1 ~'Il~ V'W 1f1VflJ tlUfl~ll
q q q 

JI IJ I I I JI 

1Utl'l1l11'l t.]lh ~ ~ 'Irll1'1'1111fl !l ~TW lHUU'Ylfl ~tlu'l[flVi~tl'lm'l1lf11fl1l11l95tl lJ'W Utlfl 5'1 

'" oi'
f111lJ'YilJ UJ f16lJ'Yi 1AV16 'a 'jj' 1£.1 tl6l1. 

fl tlllW111'l tl{'lflV~tl'W Ylmv~'I ~tltllJ l~ V'WtllJ~tl'W'Yl NfltlllWlll'ltl1J,j HUU'I1 it 'I ~~ 1'l1' 
" 

f)';j wI YJ tl 
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'" 
tJ lfltllJ~l!~tl{'l5';lV'iH],W 1iJ1~'l51 CJ 1'Wtll'j 'ffeJ'W!'ff~ lJ l1 ~ eJ'ffeJ'W'YIiJ'YI1'W tll'J'ffeJ'WiJtl~1 'W i'Wl~ V'W 

. '" . 
1 ~ 1~ V~v4'fftl'W 111 ~1!1I'W ~ eJ'l tffVnm1'W tll'J 'fftl'W CJfltitl ~f~ V'W ~~llJ 111l'i'W 

~ ~ 

~!~ V'W 'ffllJ 1'Jf:)tJ lfl eJlJ~ll~eJ{'l51V'ffeJ'W 1 iJ1 ~1 'W tll'J!~ V'W ~lv~'WleJ'l1 'WITi'll 
~ 

d & fj)d d C'I G] Qlq fj)d fj.I d C'I jld 

'ffm'W'YI9f'lrj!'JV'W'ff~~ltl 'inm'jf:)!'Jv'W !'W!T~l !~tl !~'YI~eJ'ltll'J 'ffllJ1'Jf:)'YI1J~~'l !1Jrjf'jV'W 

( Motivated) ~ 1J~ l~ V'WI! (;l~ 'ff'W tl'ff'W 1'W1iJtiiJtll'J l~ V'W~ llJ!l'Wlfl~'lJeJ'ltll'Jl~ V'W n'W,h mJ'W ~ 
q ~ q 

I~Vtlll " Learning is Fun" ~'ll1lJ1VG'l tll'J!~V'W~lll'Wl~tl'l'ff'Wtl (f:)'WeJlJl'l'J ,2541 : 7 - 12) 
~ q 

fll"fl11tJ ~~ iT'YI fi ill'Yi'\Jel'l1J'YI!~l'Jt! fI el'lJoW 1lYlel{'Ii1l'J (;felt! 

tll'J iffl'J 1~l1m1J'J~ ff'YITI f11l'l'lJeJ'l U'YI (j V'W fl eJlJ~ 1 f~ eJ{'l51 V'ffeJ'W 'ffi1~~1 ~1 'W tll'Jl11 

iJ'j~ff'YIijml'l'lJeJ'lU'YII~V'WfleJlJ~JI~eJ{'l51V'ffeJ'W l~Vl~'ff~'j ( l'ffl1&6, 2528: 284 ) 
~ 

M , + M 1 

P 
did

M , ~(;l'lJeJ'lfl~!l'W'\.JIQ(;lV1Jltltll'j'ffeJUtleJ'Wtll'JI'jV'W(Pre - test) 

~(;l'lJeJ'lfl~ll'W'WIQ~V1Jltltll'J'ffeJUl1~'ltll'J!~V'W( Post - test) 

'" 
tll'J ftmn 1'W1I1J ~1J'W~'l ri 'l!'ff~lJ~l~ V'W1,rnmllJf1'Wli1 eJmi'J51~ 1'l '1 111111J~ I1I'W1Jltl 

eJ11J 1'J 6~'ffeJ'W 1~ VI'l 'J'l l1 ~ eJ 1J ltl tll'Jll'ffl'lmm llJ ~~lVI'l'WleJ'l ~'l tl1'Jn ~eJtll'Jl~ V'W tll'J 'ffeJ'W ~ 
~ ~ . '" '" • 'I "" 0 "", <V, dI 'I ~d 'I 'JJ ~ 

'W1'ff'W!1J !l'leJ1J~'Wll'ff'WeJl'WeJml'll'l '1 'W'W1J~'J51V~'l~~mllJ'ff'W !1J'lJeJ'lrj!'jV'W !'Wtll'Jfl'Wmml 
I jJ 'j/ 'j/ 'j/ , 

mllJ~l~lJl~lJ!l(;l~'l51V 1,r~l~ vwoU'111J 1'W !i1eJl11i'J51,r'W~~'W ~'l,r'W~'lntll'jtJlt'Y1fll 'W 1 (;l(i lJ11~1~eJ 
~ 

, 
~ 

,'" 
~~'WlffeJtll'J l~ V'W tll 'j 'ffeJ'W l~lJJJ1tl~'W 1'W1I1J 1J1J'WmllJ!1J~rutl'l1mj'1'Y1l'lt'YIfl1'W 1 (;l(i til1,r 

q u 

'1 eJtltltil1'tl'll'l(;ll~lJ1tllJ1V l~(jml'll~mh'lt~ fleJ "fleJlJ~l!l'leJ{" !l(;l~l~ntl1'JtJlfH)lJ~lll'leJ{ 

lJ11~Iv1eJtll'Jftmnti'WeJ~1'l!ll'l~li(;l1V ( mlJtl1'Jftmn'Wtltll'J'l!~v'W ,2541 : 2 ) fleJlJYil!l'ltl{~ 
o COl"'" d I 111"~

'W1lJ1 !'J5~l'Wtll'J!'JV'Wtll'J'ffeJ'W ( Computer - Based Instruction) 'iYlm'Jtl!l'lJ'leJeJtl !~I1J'W 2 

_I 'I' I'J 71' "" 0' ,
 
lJ'J~If1'Y1 !l1t1j '1 l~lltl fltllJl'l111'leJ'J'J51V'fftl'W (Computer - Assisted Instruction: CAl) um:
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.Q o'r C1J d & , 

I'HJ1Jynl'fltJ'j'l51eJ'il'flf)l'j"l'HJ'Wf)l':i1:1'tJ'W (Computer - Managed Instruction : CMI ) 91~'il~!!m'fll1J 

" ~flllW~f)l':i111iiJl~1'Wf1'ilm':i1J'lJtJ~f)l':il~eJ'Wf)l':ifftJ'W11~'l11J'fl (flqlliJ'W~, 2536 : 136 ) 

~l1J'lJ~ (2532) i~ff~l~!!i:'!~'l1l'lh~E'YITIm'W 'U'YII~eJ'Wl'tJmmmh~fltJ'UfltJ1JVl11'fltJ{ 

'li1eJfftJ'Wl~tJ~fll':i1~91tJ'Vhn{ AutoCAD 'li1eJ1'W f)l':i l~eJ'W!! 'U'U fl~1J1'l 1tl~1~1~ hilIflffflll1!!f-l'W fl 

. " 
q 

i'l51'lil~l~eJ'W!!'U'Ulfl~tJ~fli:'! ':i~~1J1h~f)lfl'ijmJ'fl':ii'l51;'Wi''Wff ~ i'YIeJl~m'YIflL 'W h~tJ'flffl'l1m':i1J
'U q 

fftl1'lJ'Wl 'YIflL 'W h~'W':i ~ 'iltl1J!fl~ 1'l1':i~'WfI':i ml1tl f-li:'! f)l':i i,)mJ':i lfl{]11'U 'YIl~ eJ'Wfltl1JVl1 l'fltl{hh !!fl':i 1J 

lh~fltJ'Ufll':i l~L iJmm1Jfltl1JVl11'fltJ{1Wllfl'YIqll~lhh~ir'YITIm'W 88.93 / 82.69 mfliJii'lJ~~ 
. " 

lh~E'YITIm'W 93.70/95.11 ff~nl1!flwcn1Jl'fl':i~1'W!!i:'!~I~'WiiJ'fl11Jff1J1J~~1'WYiI'l~H 
'U ~ ~ 

lb~ (2534) i~ff~1~11'Y1I~eJ'W'li1eJfftJ'W l~tJ~i1if)l':iI~eJ'W!!'I.J'l.Jm'WI'l'fl i'l511~eJ'W!!'U'U 

Ifl~ tJ~fli:'! 2 flci1J1'l1tJ~1 ~1~'W Unfffllll':i ~~'UiJ':i~f)lfl'ileJ'lJ'fl':i'lil~il'W1UJ~ 1'W l'Y1eJ1 ~m 'YIflL 'W h~• u 

tl'flffl'l1 m ':i1J m;l1'lJ'WI'YII'IL'W h O'W':i~ 'iltJ1J!fl~ l'W':i~'Wfi ':i ml1tJ ~·mfll':il,)eJiJ':i1flU 11'U'YI1~ eJ'W 

fltJ1JVl11'fltl {'li1eJfftJ'W ~iJ ':i ~E'YI TI m'W'lJtl~m~'U1'W f)l':i ~ tJeJi:'!~ 83 .00 l!i:'!~iJ ':i~ ir'YITI m'W'lJ tJ~ f-li:'! ~'W i 
, " 

~tleJi:'!~ 81.02 ff~fll1!flwcnm\9l'.iil"1'W 80/80 YiI'l~H !!i:'!~f-li:'!f)l':i'YI\Plfftl'UntJ'Wl~eJ'W!!i:'!~'l1~~I~eJ'W 
'U .. 

, " Q./& d. 3J<C).& 

'W flfl'fllll1Jml1Jtl'W1J'lJ'W 

ff11'YI (2535) i~ff~1~'U'YII~eJ'WfltJ1JVl11'fltl{'l51eJfftl'W 

" " 
Ui:'!~m'WlWfl95'W 1'1511~eJ'W!!'U1JI'YIfliJfI 01 'l1~flff'fl':iiJ':i~f)lfl'ileJ'lJ'fl':il'151;'Wi''Wff~ (iJ.1.ff.)

'U 'U 

l'Y1eJl~m'YIflL'W h~tl\9lffl'l1m':i1J fftl1'lJ'Wl'YIflL'W Li:'!~'W':i~'iltl1Jlfl~l'W':i~'WfI':iml1tl f-lf;'\fll':il,)eJiJ':ilfl{] 

11'U'YII~eJ'Wfltl1JVl11'fltJ{'li1eJfftl'W ~iJ':i~E'YITIm'Vl 81.22 / 80.22 ~~ff~fll1!flWcn~fh'l1'W'fl 
'U 

~'W ':i':i W (2539) i~fllfl1':il,)m~tJ~f)l':i~WJ'W1'U'YII~ eJ'W fltJ1JVi11'fltJ{'l51eJfftJ'W1.h ~ fl tJ'Ufl1':i 

fftJ'W1~ tJ~ ffimm i:'!!fl 'il B'W ~fl~'W1Jm\9ltJ { l~tJff~ 1~'U'YI I~ eJ'W fltJ1JVl11'fltJ{'li1eJfftJ'W 'l1l'lh ~ E'YI TIm'W 

Ui:'!~f-li:'! ff1Jq'YIi'lJtJ~'U'YII~ eJ'W 1\PleJff~ N'U'YII~ eJ'W fltJ1JVl11'fl tl {'l51eJfftJ'W'.i 11J 7 mJ1eJ 111iiJ'YI'fli:'!tl~ 
Q.I I Q,J I & G Q.I & Q.I d. Q.I .Q d. .Q ~ d. d 4. d 

fl'Ufli:'!1J'fl1tleJN 91 ~!'lJ'W 'W flfl'fllll':i ~'fl'UiJ':i~f)lfl''WeJ'Um 1'151'I5'W1'YIfI'WfI'If'WtI'YI 2 ffl'lJllm tl~W'W• 

Ui:'!~iJ ~'UtJ1f)lfl' l'Y1eJl~m'YIfliJ fll;eJ~ 1m.i ~ 1'W 1'W 21 fI'W f-lf;'\iJ:i lfl{]11'U'YII~ eJ'Wfltl1JVi11'fltJ{ 

'li1eJfftJ'W~iJ':i~E'YITIm'W 84.97! 80.95 1~'WiiJ\9Il1Jtflwcnml91':iil'W 80/80 ~tl1'l1'W'flHUi:'!~~ 
(( I '" I 

Q.I.Q .c1.Q & 'dQ.l 0 Q.I d. 

f-lf;'\ ff1J q 'YITI 'YIl~ f)l':i l':i eJ'W I'W1J 'lJ'W tJ CJ 1~ 1J'W eJfflfl ty'YI 0.01 

1Ji:'!im ( 2541) i~Y11f)l':i~\l'll'Wl!!i:'!~'l11iJ':i~E'YITIm'W'U'YII~eJ'W fltJ1JVl 11191 tl{'l51eJfftJ'W . " . 
l~ tJ~fll':i I'l'fllfftl'U'Wr1 'W L'fl eJ'l111J ':i~ E'YITI.f) l'W'lJtJ~'U'YI I~ eJ'Wfltl1JVi11191 tJ{'l51eJfftJ'W 'fll1JtflW cn1J lmill'W. .. 
1meJuYieJ'Uf-lf;'\ ~1Jq 'YIi'YI1~f)l':i l~ eJ'W ':i~'l11NU flfffllll~l~ eJ'W~1eJ'U'YII~ eJ'Wfltl1JVl 11191 tJ{'li1eJfftJ'W 

ti1JUflfffllll~l~ eJ'W~1eJf)l':i fftJ'W lJ fl~ lm~iJ':i~liJ'U m 11J~'fl'lJtJ~Uflffflll1~~ml1J'il'tl'U l~eJ1tiu 

'I.J'YII~ eJ'Ufi tl1Ji111I91tl{~1eJ€'1'tJ'W f-lf;'\f)l':i 1~mJ':i lfl{]11 'I.J'YII~ tJ'UfI€)1Ji111\9l€){~1tJLY€)'U8~hHmllcvl~ 
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OJ e:t do 'jJ do .do ~ dl Q.I 

( 91.25 %) ~HHllJq'Vlli'Vll~m'jI'HJ'W 'illflm'j1;1eJ'W~1tJ'IJ'YH'W'U'IJ'VH'HJ'WfleJlJ'W1t\9leJ'j'l51mH),Wl'IJm'j 

1;1eJ'WiJ fl~U\9lfl~ 1~ fl'W eJV1~ iJUtJbYlrlty~'j ~~'IJ 0.05 Uflftfl't:ll~t~ tJ'U~ 1tJ'IJ'Vlt~ tJ'W fl eJlJVl1t\9leJ{951tJ 

1;1eJ'W ij~ftl alJ q'Vli'Vll~m'jt~ mJ~ 'r;! ~ fl11 H'tl~Uflftfl't:lliJ'j~liJ'WmllJ'l55'IJ'IJ'Vll~ tJ'W fleJlJVl1l\9l5{ 

~1tJ1;1eJ'W5Vt'W'j~~'IJ~~~~lJlfl 
'" 

.c::::s oC::l. tI, cv Q.I cf d, ~ Q.I 'jJ Q 

'U 5~ 'IJ'Vll 'j tJ'U fl 5 lJ 'W 1l\91 m 'l51 tJ 1;15 1-.1 U'tl ~ 1~ ~'tl1;1lJ q 'Vlli 'Vll~ m 'j l'j tJ'U tHN 'Yf 'tl fl m 'j 1;1'j 1~ 'IJ 'Vll 'j tJ'W 

fleJlJVl1l\91 5 {951t11;15'W i ~ tJiJniem l'U5~'IJ'Vll~tJ'W 1;1eJ~fl~ 5~ fl'IJmlfl1;1\91'jmffl1;1\91 {5\911;1mm 'j lJ Uill eYI\91"'. . 
i ~ tlll1 fll'j 'Vl~ 'tl 5 ~ fl'IJ Uflftfl't:ll f) 1fll'l51fl 'j•ffl1;1\91 {fl 5 lJ Vl1t\91 5 { 

. " 
~1'W1'W 30 fl'W ~'tlflnl~tJiJ'jlfl{]11 'IJ 'Vl i5 tJ'W fl 5lJ Vl1l\91 5 {951tJ 1;15 'W Yi 1;1~ 1~ ~ 'W iJ iJ 'j ~ ir'VlTIfll'W 

82.23/81.53 l1J'W'iJ\9I1lJlflillql~fh'Yf'W\9I 

I Q.I I QQJ' 0 Q.I..::! CJ i:i ~ I ..d d,Q.I ~ 

U\9I fl\9l1 ~fl'W eltJ1 ~ lJ 'W tJ 1;11 fl ill 'Vl 'j ~f1 'IJ 0.0 IllJ 5'W 'ill 'jill 1fl~H 'W 'W 1;15'IJ fl WQ 'tl tJ'Yf ~m 'j tI'W 1;1 ~ fl11fl1lP. 'tl tJ 
u . " '" 

~ 

n5'Wl~ tJ'W 1;1~11'~ 11'IJ'Vlt~ tJ'W fl 5lJVl1l\91 5 {951tJ 1;15'WYi 1;1~1~~ml1 t M~t~ tJ'WiJ ~'tlalJq'VlTI'Vll~ m 'j l~ tJ'W 
. " 

'" <9
t'WlJ'U'W 
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" " 'h.Jf111'Vl~mFlflf~-w!'th.Jf111i,)l'J!~~'Vl~i:H)~ (Experimental Research ) 
, " Q ~ ~ ~ d

'1.11 ~ E'Vl1i.fll'W'lJ'VlL~ tJ'W rl i)lJVi 1LIPl f) {'li1t1'(;1'i)'W.yj '(;1'~ 1~~'W U(1~ 11ml~'I1 rm fflJq'Vl1i'Vll~ f111 L1 t1'W 

" , 
'11 i:l~ U1fH~ t1'W ~1t1'L1 'Vll~ t1'W fl i) lJVilllPl i) {'li1 t1'(;1'i) 'W t 'WLiji) 'I11Lji) ~ " i:lf)'!:l tI!~ lL(1 ~ 11lU'lJ'lJ f111 L~ t1'W 

'U 

11l1UmlJi:Yl'11f'lJLflfi)~n~vlPll'WJJ~(CNC MILLING)" ~~~11t1(1~L~t1~f)l1i,)t1~~lf 

" " 
f1l1i,)t1flf~-wl~U'lJ'lJUJ:'1'Wf111i,)tIl~~'Vl~(1i)~ (Experimental Research) 

( One - Group Pretest - Posttest Design) ~~llU'lJ'lJ~~1Pl111~~ 

'(;1'i)'lJrii)'Wl~t1'W f1l1'Vl~(1tl~ 
." '" 

'(;1'i)'lJ'I1 (1~! 1 t1'W 

T 1 X T2 

X 

'" '" T 1 fli) ,
fl~U'W'W'(;1'i)'lJf)tJ'W11t1'W 

T 2 fti) fl~u'W'W'(;1'tlmnl.:jL~t1m1'W.yj 
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,.... , 
mn.JVl18£1N 

q 

" 
1. 'I.h~'b'lf)'j ~fJ 'I1flftfl'l,llJ~~'lJ'l.h~fllfl'iieJuI'1Jl'b'l;'V'li''UJ:1'\l m~11'b'1'if1\lfl~ 1H\l1'U ­.. 

~fl~fJ\l,)f)'jfl~eJI'11'UiJ~ ~Lll~J:1'fJ'U W lnlll'YltJ1~m'Ylfl1'U hVJ1'b'mfl~'V'lJ~'Um 
, " " 

2. fl~l.J1'i1fJr.luVil'J5'llJ fllJ l,)tJflf\lU ~~'U'I1 flffflEn'l1flffflEllJ~~'lJ'Lh~ fllfl'UtJUI'1 J 1'b'1;'V'l 
• 

1'Yl tJ1~ ~1'1'V'lJ~'U fl J m-w fJ 1] rllJ ffmn~ 1/2549 1 ~ tJ'il~l11fllJ rilJl9l1fJr.l1\lU'lJ'lJ ~ 'il1~'il \l ~ 1'U1'U. 
~ 0 G) 'j) od Q fI I & od r/'j/ 

~ 'V'l fJ 'U 1lJ 1'Yl~ M ·m~~ ~ 'b''lJ 'Yl ~ J tJ 'U fl fJlJ 'V'l1~1'1 tJJ 'b'1tJJ:1'fJ'U C)f \llJ fJ 1'illJ tJ ~ J:1'fJ 'U U~~.. 

'j/ <do Ic.'"
1. fll J J:1'J 1\l 'lJ 'Yl ~ J tJ'U fl fJlJ'VnLI'1 tJJ 'b'1tJ J:1'fJ'U 

1.1 fllJ 11m 1~1111~flJ:1'1'1 J J 1tJl'b'1115tllifmnl'b'l lfl'1f)'jJlJ~fl~fJ.:I,)f)'j fl ~ eJI'11 'U iJ~ 1.. 
" , 

1.1.1 fffl'l,llt11tl11l1'b'11'11lJl11.,j'tJL5 fJ.:I.:I1'U l,)tJ 1'11lJl1 ~fl J:1'1'1 nh ~fllfl'UtJUI'1J.. 

" , 
1.1.2 l~flJ 1~'\111'1i:l'l.h ~J:1' .:If1fllJ J:1'tl'U 1'UL'Utl11l1m1'11lJ l11.,j'tl~5 tl .:I.:I1'U1,)tJ ~1'U. 

, • 'J/., 'J/ 

~ '" o.;ll 1 GJ ~~ '" "" '" '" '" '" ~ 
fl11lJ~ ( Knowledge) 'Yl'il1~u'U ~tJ ~11~~'b'tJ1'b'lqj'V'l'il1W1~'UfJ11l'Yl'il~J:1'fJ'UL'Utl.:l'il1fll'Utl11l~'U'U'Yll.:l 

'Yl tlEJ~115 fJD Bu~ U~1U1lJ1UlJ.:I'lJ'Yl~~ tJ'UH~~1 ~ tJ'U 11'1q 'I.h ~J:1' .:If1fllJ J:1'tl'U 

..:::::t. <5 ~ " ~..:!i, ~ " G) 'j) QJ QJ ... I 0' 'j/ e.d 

1.1.3 1LflJ l~m 'U tl111~ 'V'ltJL~ tlfll 'U tl11l ~ m l1lJ 1~J:1'lJfl'lJ11'1i:l UJ~ J:1'.:I fl ~ 1tJ11i fllJ• 

dQJ QJd " " 
lJ~'Ul'1tl'U~.:I'U 

~ , 
od. C:.i. do QJ 'j/ ~ e:t,QI 

1.2.1 ~mtJ1JLl)tl11l'lJ'Yl~JtJ'U 1'11lJ111~tJLJtl.:l.:l1'U1'iltJ 

1.2.2 U111'1 q lIJ~J:1' .:If1~~.:I'V'ltl~flJJ lJU~~~iftl11l 1'11lJl11.,j'tJL~tl .:1.:11 'U l,)tJ1Jl,)~H'lj.:l 
4!! " ?I QJ ~ , 

L'U tl11ltl tlfllu'U 111~tltJtl tJ "l 
o~ " do 0 ~

, Y<1J 0 'j/QI

1.2.3 'U 1~ 'U tl'Yll'lJ'Yl1J tJ'U 1Jl'Yll'lJ'Yl~J tl\l (~crip) ~1tJ~flEJ W~m'lJJ J tJ1tJ~ 1tJtlflEJJ 

1.2.4 U~~ri 1tJl1 11~1 tlL~tl,)~ l1 1~~'U 'b'~ 'lJ'Yl~~ tJ'U fl tllJVl1~1'1 tl{'if1tJJ:1'tl'U ri 1tJl11l'1llJ .. . 
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fIl'.i~1L'UlH~tl~ nJfl1'l'Hl~~fl1'1:l1~1~ fIl'.it~mJ itJ~ 
'" 

tYlmj 1oU'mJ~ ~ l~lJ 11J ~'tJ'tJ '.i ~wi'l 'lJntJ iTf)ftf)fj 1~ llJ1 'Ii'" . 
1.2.8 

," , 
'1.11 hlll1'~t 95tJ1'1f1UJ~llH t1 tlmH~~~ 1'\.J fIl'.i ~i1~~tlf11'.ifftl'W 'th~tiJ 'W fI rufl1'l"l 

'" u • 

d Q rI, d a" 

tJ ylt '.i tJ'W fI tllJ'l'l1t~ tl '.i 'If1 tJ fftl 'W 'Vl VI WJ 'W 1 

'" " J Q d 9Jd'l'l '0 1'.i ru 1~ llJmru CVl f11'.i1 '.i ~tlJ'W ~ llJfI11lJfIQ 

~H'l1 'W'lJtl~ ~t 'lftJ1'1f1UJ 
'" u 

" 1~~tJ~llJU'W1'Vl1~'lJtl~ttJffl1 (Best) ~~i1 (Best, 1983 : 179 - 187 ) 
, d 

f11t':WtJ 

4.50 - 5.00 

d 

3.50 - 4.49 ~ 

2.50 - 3.49 1~1~ 

1.50 - 2.49 fI1'.ilHtJ'th~. 
1.00 - 1.49 1~llJl~ 

o,:::~ Q rI I 

1.2.9 'WltJ'Vll 'W'W f1tllJ'l'l11~tl'.i 'lf1tJfftl'W 

1 't11 ~1~tJoU' tllJ~ '01 ~ '0 1f)f)rilJ'Vl~l;1tl~'" . 
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d .ar. cl'1 

BBf1l!UUU'VHl t1'\.JflB:lJYl1~~m'lf1t1'i:YB'\.J 

~d 
~~'lftl1'1flUJ 
" u 

, 
~1'\.J 

'U'VH1t1h1f1B:IJ~1~~m~1t1'i:YB'\.J 

'Ill hn~n'Uf1ri:IJ~1B~1~.
 

.ar. rJ'~ " Q.I ~ ~, .ar.ev 

2.1 1~f11l~'I1l hi B'I1l~ 1:IJ'I11'UB!1 B~~ lhl 11JtI 

" " 2.2 1~f11l~M'r~ tJiJ1 ~'i:Y ~f11 ~~Yl q~ f111:IJ'UB~~i1 B'I1ll1~'I1:IJ~ 

2.3 fYmJ1~llll!~~~Bf1'i:Yn~fitl1n'Uf111~~ 1l~~f111iJl~dJhIml f111fYml1t~tJ 1~ 
?I ~ ~ '" ~ 

~u'\.Jll'\.J TV! Nf111 'i:Y1N'UB'i:YB'U U~~~'UtI'\.J'UB'i:YB'U 
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2.5 
I I " I Id..d d. ~ g) ~ dd. I Q,Q,I 

UlJlJYl~HH)lJYllJfldllJLYltl~l9lj Ylm-Wl9ltlf11j11JtI~19l1lH'UtlmU~:;~l'Wtl'U"l 

2.6 oW lUlJlJYl~HYtllJ~ l~i\H'1J1h 
q 
~un1 '\JU~1 'DYl~ ~tl~ ( Tryout) tlmJflflflEJ lj:;~lJ 

" . . 
Dj:;f11f"'Wtl'lj'l9lji'UbY~ bfl'\Jll'b'lGlh~fl~ h~~l'U - Ifl~tl~~mfl~~19l1'UiJ~ l'Ufllfll~t1'Ul1 I iJ.. 

& 0 ~ .o:::::t. fI I I , 0 

flljrt'flEJ1 2549 1Jl'U1'U 20fl'U lVitJdlml:::;'I1mfllfldllJtI1mltl (Level of Difficult ) 11~:;fllm'Ul1J 

" ~lU'Ufl (Discrimination Power) l~t1i'ltllflWCl'1~1JljWl~~iJ l,r~tlbftllJiJ~lfldllJtllfl~ltl 

" " 
( P) tlth:;r,dl~ 0.2 - 0.8 U~:::;iJ~lfll'Ul1J~lll'Ufl (D) 1'1~1l~ 0.20 ~'U1D.. 

" . . 
flWfll'Vi'\Jtl~UlJlJYl~bftllJr1~'Q'!J''LJ ~l~t1m~lmllJlr1fmJ'U'\Jtl~lllJ1Jil~bftllJ (Reliability ) 1~t1 

q .. 

99J 
~'b'bfl9lj.. 

cI 
fll~tlj.. 

Cl. clQ,I 
j'b'ljbf'U (Kuder Richardson Fonnular 20) 

9J Q,I 

(m'Ull~:::;tl~flWl, 2538 : 198 ) 

o 0 Q ~ 9J ~ I c!Q,I I 

'U llJ1~ ll'U 'U fllj l~ tlfl'U tlbftllJYl rJl'UlflWCVI ~~flm1 

" 
lrltl 1~~lmllJl~tl~'U19l1lJ~~tl~flljU~1 ~~oWl~tlbftllJ'b'~iJ lDl~tllJflrilJ

q q 

., 1 l' iI ~I 9 iI ~I 'Q .d 
19l1tltll~ ~t1Um'\JtlbftllJfJtlf1lu'U 2 'b'~ 'b'~lljfl ~'b'lu'Ull'lJlJYl~bftllJfltl'Uljtl'UIW:;'b'~Ylbftl~ 

q q q 

1{J'UUlJ lJYl~ bftllJ'I1 ~~l~ t1'U lfltlmtllJ fl~lJldtlm1l9ltlDj:;bf~l'i'i~'I1lJ~ U~10W lUlJ lJYl~ bftllJ'b'~~
q q q 

I ~ Q.I..:::I QJ " 
bftl~lJ1111fllmllH'b'tllJ'U tlflm ~ 

o ~ ~ v 
tn"a I9lUUUfl1 "a't1l9ltl el.:J Utl:::mln 11.J "a1lJ'lJ ellJtl.. 

iJ iJ , iJ 

flljYlI9l~tl~flf~iJ~1~tlfl1'l1'U~flljYlI9l~tl~l'Ufllfll~t1'UYl 1 iJf11jflflEJ1 2549 ~~iJ 

1. flljll9l~t1lJbfm'UYl H,rtl~DB'!J'~flljbftl'U '\Jtl.:JUrJ'U fIlfl~tl~~f1j~19l1 'UiJ~ 

2. U1Jf1lllJ'lJYlI9l bftllJ1'IiflrilJl'11tl~uvhu lJlJYlI9l bftllJ fltl'Ul~ t1'U 
q 

3. V11 fllj bftl'U ~1t1lJi1l~ t1'U fl tllJ~ 11191 tl { 'I11t1bftl'U l~tl~ "~flEJW:;Il~ q D lllJlJ fllj 1~t1'U 

lDjllf1jmYl'l1flJlfl~tl~tll9l~19lhJiJ~ ( CNC MILLING) "1I9ltliJm1Jlj6~bftl'U 1 'V11'U fitl ~~V11.. .. 
l,)tIl1J'U~bftl'U..
 

" (CNC MILLING)" V11~flflf~ 

5. oW lr.l~~ 1~ \11flf11j V111IlJlJYll9lbftJlJfltl'U l~ t1'U U~ :;lllJlJ YlI9l bftllJ'I1 ~.:Jl~ t1'U '\J tJ~flrilJ 
q 

1'11tl ~l~ 1Dllfl j 1:::11'111 rJ ~ am)'!'l iYll.:J fllj l~ t1'U IW:;oW 'I rJ~~ l~iJlflfll jV1111lJlJ YlI9l bftllJntl'Ul~ t1'U 

U'l:::lllJlJYl~ bftllJ'I1~~I~ t1'U , Dllml:;l1mDj:; iYYl TIfll'Vi'\J tl.:JlJYlI~t1'U m)lJ'~ 11191 tl { 'lflt1bffJ'U 
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d 
fll'Vi'fl 3 
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, ~ ~ & 
It'U'U'Vlfl'1:H)'U flllf11'W1W~1f111lJmn~ltl (Difficulty Power) fl1f111lJt'lftllJ'W (Reliability) CJ1.:J 

'1:Yi)~~1 ~1 'W n1l1tm l~l1mJ'lJ'Vlfl'1:Ytl'lJ 

1.1 'l11~1f111lJmn~ltl (Difficulty Power) 

(Discrimination Power) 'Utl~U'lJ'lJ'Vlfl'1:Ye:J'lJ 

I I ljJ !iJ <lI 

~f1l'l11f11f111lJtl1m1tl'Utl.:J'Utl'1:Ytl'lJ(fl1'WtW~tl.:JflW1,2538: 210 - 211 ) 

P = R 

N 

P 

" ~ 0 ..:::1 0 ljJ Q.I

R fI 0 1l1'W 1'W f1'W 'Vl'Vll'U tl'W 'W tI.. n 

..t:!t 0 .d,. 0 'j) Q.J""Q.I 

N flO 1l1'W1'WfI'W'Vl'Vl1'Utl'W'W'Vl.:JlUJfI 

1f1tl~1l1lW1t~Of1'lj'e:J'1:Ytl'lJ~~~1f111lJmn~ltl1'W'1h.:J 0.20 - 0.80 

'0 0 <j} 'j) Q.I 

~m'l11fl1fJ1'W11l1l1u'Wn'Utl.:J'Utl'1:Ytl'lJ (n1'WHfl~tl.:JflW1,2538: 211 ) 

C! I 0 0 

D rW f11Bl'W11l1l1H'Wn 

. " 
~ tl ~1'W 1'W14m1 tl'W Vi~l.u mJ'W tln1 'W nrilJtn.:J.. . 

. " 
~tl ~1'W 1'W14m1 tl'WVi~ I'lltl14'Wtln1'W nrilJatl'W.. . 

N \ltl ~1'W 1'W14m1 tl'W1'W nrilJtn.:JUfl~nrilJatl'W

. "" 
1f1tl~1l1l W1trltln.utl'1:Ytl'lJVi~~ 1el1'W11l ~lH'W n~.:JH~ 0.20 ~'W i u 

, <!l <V 

1.2 'I11f11f111lJt'lfOlJ'W (Reliability) 'Utl.:JU'lJ'lJ'Vlfl'1:Ytl'lJ 

. , 

~m'l11filf111lJt91m:r'W'Utl.:JH'lJ'lJ'Vlfl'1:Ytl'lJ lf1tl1~~m KR .20 ( Kuder 

!lI <V 

Richardson Formula 20 ) (fl1'WUfl~tl.:JflWl ,2538 : 198 ) 
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n L pqr tt 

N - 1 

N 
~ 
rH) 

0 gJ d, ~ Q.I 

'ill'Ul'U'lJe:J'lJe:J\llfl'H)\llJe:Jl~ 

p fle:J ~~ril'U'lJe:J\I~Yh1Jll'U'1j'm1~\I "1 J'Ufie:J~~ril'U'lJe:J\lfl'UYh\]tl 
" 

O'lJfl'U 'I'1\1'YilJ~ 

q fieJ if~ril'U'lJe:J\I~~yh~~l'U'1j'e:J'Yi~\I 
'" 

"1 'Yi~e:J fie:J 1 ­ p 
" 

fi eJ 
. 

fl~ll'U 'UmllJll'lJ 'j 'lJ'j l'U 'IJe:J\llfl ~ e:J\I:Ue:J'I'1\1Q lJ'lJ 

x LX 

N 

X 

" LX fie:J Y-lmllJ'lJe:J\lfl~ll'U'U'I'1\1'YilJ~ 

N 
~ 

fleJ 
0 ~ ~ 

'ill'Ul'UY-ll'IJlfte:J'lJ 
'" 

Rovinell and 

Hambeton (0\1'11:1,2536: 185 - 186) 

LXi 

a.v. = 1=1 

N 

a.v. fie:J mllJl~tJ\lI'lHl'lllJ1~Qlh~ft\lf1 
~ 0 3J .d 

n fle:J 'ill'Ul'UY-llG1Wl'll'lUi 
'" u 

X 
~ 
fle:J 

"'.1 0' 
mllJI'lHl'lllJlI'lQlJ'j~'ft\lfl 

d' ~I
lJf11llJ'U + 1 ,0 lW~ -1 

hWYlllnWllfieJf)~EHHl1J~~filmllJl~tJ~~~ ~lijfl~i~tl,j1~ff ~fi~~u~ 0.50 ~'U 1,j.
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'11 

2538: 104 ) 

2J N L D - (L D ) 2 

N - 1 

·4. fllJ llflJ1~11''I111JJ~-ff'Yl1jill'Yl"Utl -:lU'Yll5 (J'Ufltl:lJV; Jl~ tl{'lfJmHJ'U 

~()~~1~1 '14 fllJ'Y! 111 J~ -ff'Yl1j ill'Yl"Utl-:l U'Yl15 (J'U fl tl:lJV; Jl~ tl{'lfJ(J~tl'U hw1~~~ J 

",<I 
( l~lJtlW, 2528: 284 ) 

M 1 

" 
iitll1 U'Yl15 (J'U fltllJV;";H~tl{ 'I!'U '~lfltl! ~:lJ1~J ~1'U 
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11 

" " 
1I91tl'lh~'f;l ~fi"\HNf)l'j i~ cJf1~~U• 

'f;ltl'U t~tl~ ~mHll~u~~'j,jU1rUf)l'jt~tJ'U 
~ 

1,j'j um~Hhl1~l1tfl~tl~tl\9151911'UlJ~ 
. 

( CNC MILLING) 

" 
rl1'11~1J'Wflftfl'm'j ~~l1,j'j~f)lfYi!mJI91'j i'lf1~'Yji'W;Y ~ 'f;l1'\Jli'lf1'lh~fl~ h ~~1'U - tfl~tl~ ~mfl~ 

~ 

.Q tI I .Q d d Q til ~.t::! 
1. f)l 'j 1tfl 'j 1~'I1 'I11fllfl11:lJ fl\91t'l1'U '\J tl~l1'VH 'j tJ'U fl t1:lJ'Yj 1tl91 tl'j'lf1tJ1:Ytl'U 'iJ1f1VH'lftJ1'lf1UJ 

~ " 

2. f)l'j itfl 'j 1~t1'111,j 'j~ ~'Vl~ fll'Yj'\J tl~l1'VH~ tJ'Ufltl:lJVhtl91 tl{'li1tJ1:Ytl'U 

.Q tI Q.I c::f d Q.I do 'jJ d .::::. til 
3. f)l'j 1tm 1~'I1 ~~ 1:Y:lJ 11'1'1 'fi'Vl1~f)l'j t'j tJ'U '11 ~~ 'iJ1flt'j tJ'U\911 tJll '1'1 t'j tJ'U fl tl:lJ'Yj 11191 tl 'j'lf1tJ1:Ytl'U 

'" ~y
fHt fl111tfl11~'Yi'lleJ\!t\ 

fl1 'j itfl 'j 1~ t1'111,j 'j ~ iY'Vl TI fl1'Yj 11 '1'1 t~ tJ 'U fl tl:lJVl1tl91 tl {'li1 tJ1:Ytl'U 

".d 
~t'lftJ1'lf1UJ 
~ " 

~1'U1'U ( fl'U ) X '" "" d 
'j~\9111m1:lJfl\91m'U 

" " '" \911 'Ut'U tl '111 2 4.50 
d 

\91 

" "" .,;, 
\911'Uf)l'j ~~I911:Ytlf)l'j1:Ytl'U 2 4.57 

d 

\91 

. " d' 

UlY\91~ 'll1tl1'U 1111'Vlt~ tJ'U fltl:lJ VI 1 tl91 tl{'li1tJ1:Ytl'U Vi ~i ~tJ1:Yr 1~~'U :lJfIl 
~ 

.Q d 'jJ.c:S jJ J Id Q.I d 'J,JdI.Q 

fl11:lJfl\91t'l1 'U 'iJtl~~t'lftJ1'lf1UJ'Vl1~ \?ll'Ut'U tl'l11tltl'Vl 'j~\9111 4.50 U~:fllml:lJfl\91m'U '\Jtl~ vH'lftJ1'lflUJ 
'U u 'U 'U u 

'Vl1~~1'U fll'j ~~191 i1tl tl~Vi 'j ~ ~11 4.57 1:Y'j11 i~11 ~1~tJl'lf1UJiJm1:lJ;)\91111 'U 1111'Vl1~tJ'U 
'U q 'U u 

fl tl:lJVl11I91tl{'li1tJ1:Ytl'U 1~ tl~ f)l 1'tJfl,j f1'!J~~1'Ull'U1fl~tl~tl\9151911'U1J~ ~~i~tJ1:Yr1~~'U eJ~i 'UtfltlHl~:tJ ~ ~ 
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'11 

2. tll ':i '1111J ':i ~ i1 'VlTIill V~ U'VH~ tI 'W fI EllJ ~ 11 \91 El {'Ii ';W [;1' trw 

[;1'i)~ ~l ,*i1.J tll':i 'I111J':i~~'VlTI illW'IJ El.:l1J'Vll~ tI'W f1EllJ~ 11\91 o{'li1t1[;1' El'W 1~1tI1 ,*[;1'\91 ':i 
'" 

(I[;1'11tlM , 

2528 : 284 ) 

p 

.d 1.£:1 

PH'1'IJEl.:lfl~umJm[W1Jlfltll':i[;1'tl1JflEl'Wtll'jl'jtI'W(Pre - test) 

PH'1'IJtl.:lfl~U'W'Um~tl1Jlfltll':i[;1'tl1J'I1~.:ltll':il~tI'W( Post - test) 

" 
fl11 iitl11 1J 'Vll~ tltl fI EllJ ~ 11Vl Elft!'W 1filflUJC11m\91':i ~ 1'W 

, 
U'Vl'WfIl M I 9.10
 

M 2 16.20
 

P 20.00
 

16.20 - 9.10 16.20 - 9.10 

20.00 - 9.10 20 

0.651 + 0.355 

1.006 

~1~1fi = 1.006 ~.:lJl~1J'Vll~m.lflEllJ~ll\91El{'liltl[;1'El'W l~tl.:l ~fl£JUJ~U['j~':i1JU1J1Jtll':il~tJ'W 
'" 

l1J':illmmYl'11~'l.Jlfl~El.:ltlflel\Pll1~:lJ~ (CNC MILLING) ifilf1UJC11m\Pl':i~l'U 90 / 90 
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JJ 

oQ, d' QJ cf d I I d Qld rjJ Id 

fll'J 1!f1'J 1~'I1 ~H'l fflJ q'V1~ 'V11~ fll'J l'J V1J ')~11 ll'l fHl'Ul'J fl'Ull~~ 11 ~ 'l!'J fl'U ~nmJ'V1l 'J fl'U 

fI UlJ~lll'l U{'lflflffeJ'U lf1fl1'l5ff~~l 'U fll'J 1!f1'J l~l1fll,) 'V1f1fftl'lJmllJlll'ln~l'l'tlU'l f1~ll'U 'U rieJ'Ul~fl'U 

" 
ll~~ml'~!~fl'U (t - test: One - Group Pretest - Posttest - Posttest ) ,j'Jln{}~~~'lU 

L D = 109 ,L D 2 = 661 N 20 f1'U 

t =-----;====== 

N-1 

D 

N fieJ ~l'Ul'U~ (flU)
'" 

I 

ll'V1 'U f11 

109 
t =--,======= 

(20 X 661) - (09)2 

20 -1 

109 

8.39 

12.99 

&d Q/.dt~ 01 

1l1nI'l1'Jl~ t C)$'llJ df = 19 'J~f1'lJmllJl'b'eJlJ'U 0.01 lJfll 2.861 

" 
ml'n ll~~l t Vifil'Ulill'ltl = 12.99 ff~nllllfl'l1~fl ll,j~ll~~fll'J'V1f1ffeJ'lJ 2 f1f'lU~n9il.:Jti'U 

'" q 
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'll 

_I '" <! 'lJ 
tT'hJNt1m'a1&f1'n~'t'i6ijeJlJt1. ... 

do o<:::::t. 0" I do I ..::::::. d 91 d 9J ~ ldo Q..I 

1. 'lJ'YU'HJ'W f1 eJlJ'Wl&\91'tJ 'J'IfJtJtHJ'W lJf1lmlUf1~l'I1 WiJ lflyH'IW1'1flUl~ 1'W&'W eJm eJtJ'l'l'j ~ ~'lJ 
'U" 'U 

II) ~ c' 
~~tflruCVllJl\91'j]1'W 90 / 90 

Q.I do jI do ..::::::. c' , 

3. 'l11:'l~ 'iJ lfll'j tJ'W mtJ'lJlllJ tJ'W f1 eJlJ'Wl~\Pl eJ 'j 'l51tJ,Hl 'W 

1Tmhf1ty'l'll~bYil~yh~~'lJ 0.01 
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" ., . 
f11 'j l.o(Jfl ~'1-W iH\9ltnJ ':i ~ \:1"1 ftn~ 'fJ 1.'1'~ 1'Hm~ 'I1l'l.h~ iY'I111 fl1'Y'/iJ'I1l~ (J'W fl 'fJ1JW ';H~ 'fJ {'If':W 1.'1' 'fJ 'W 

q 

l~'fJ'I ~f1fjru::::HCl~':itJHiJiJf11'jl~(J'W l1hllm1Jrll'l1fiJlfl~'fJ'Itl\9lB\9l1'WlJ~ ( CNC MILLING) btl'l11iJ 
'" " ,

Uf1fff11l1'j~<P)iJtJ':i~f11l'l'i1tJU\9l'j l'1fl9fWi'U1.'1''11.'1'l'\Jll'1fl'lh'lf1CllJ '1'1l'W lfl~'fJ'I.ommlB\9l1 'U~~ 
'" 

1Jml'11 (J15m'l1fl 1 'W 1~v'j l'lf1J'IflCl'W':i ~'Wm 1'l1(J11'\J1'1'W':i~'Wml'l1i1tl ll~::::llm 1::::11~Hla1Jt)'I1t'l11'1tll':i 

l~ tJ'W'I15'1'iJ lm~(J'U t\1(JiJ'I1l~ V'W m)m~1l\9ltl{ 'lf1tJ1.'1'tlU f1~1J1911mh'l~H1'Wfll':i i~tJ lll'UUtlfff11l1 , 

llCl~':itJmJiJf11'jl~(J'U luJllmmY11ifiJlfl~tl'ltll'luI'11'U~~ ( CNC MILLING)
" 

QJ Q.J ~:I .0::::1 

11'1I'HH'f1J1) '111i '111 'I fll 'Jl 'W 'U 

" 
f1l'j 1.'1'~ l'liJ'I1l~ (J'Wfl'fJ1JW1!(il tl{'lf1(Jfftl'U114fll':il~tJiJ 

, " 
\911'1"1 fll'j 11m1::::r1n1tl'11l tll'5 tl1'l114\9l11'1t1U':i:::: ff'lft, 

.,, 
1l1'l'U <P)'1~tl"lu-w 

, d 
'11 14 1(J'Yl iJ'Yl'W 1
 

,
 .d 
'11 'W 1 (J 'Yl 2 5tlm),j~U(\::::':itJlliJiJf1TJl~tJ'W 1tJ'mm 1Jbt1'l1fiJlfl~ eJ'Itl\9l U\9l1w ~~ 

" 
( CNC MILLING) 

, · . ,.d o QJ .c::S c:1 d 
'11 'W 1tJ'Yl 3 fllff'llflMlJ'I11J1 GOO (Rapid Traverse) 

• I 1 ~, d o Q.I <l!:S. c:I Q.I .c:. 'jJ

'I1'W1V'Yl 4 fllff '11fl~ eJ'lJ'Yl\9lI'l'lf'W'I 1'WU141lff'W \P1'j 'I GO I ( Linear Interpolation) 
, d 

'11 'U 1 tJ 'Yl 5 f1li'llfl~mj~I91\9l'lllHl'W11~14lri''1 G02 , G03 (Circle Interpolation) 
,

d 
'11 'U 

I 

1 tJ 'Yl 6 f1la'lf11':ilm~'j G82 
" 

f11'jl~'fJf11111J1'I'\H)'1f11':i1'iJ1~ (Selection of hole machining) 
, · . .d o Q.I I.J d..c::t 

'11 'W 1 tJ 'Yl 7 fl11.'1' 'I tll'Hl 1'1'11 ~lJffm~WlJ G87 

10~m'\J'fJ~f11':itll'l;'W'I1'Wl~'W'I1~1J~m~(JlJ(Pocket Square Milling Cycle) 
, d o Q.I Q.I & 

'1114 1 tJ'Yl 8 fll1.'1' '1 fll'j ill'll1 i1]J(\f1UiJiJ1'1f)Cl]J G88 
q 

" 1~.om'\J O'lf11':i f)1'I'li'U'Il14liJ14'I1~1JftmliJiJ1'1f)i1lJ (Pocket Circle Milling, ~ 

Cycle) 

'I1lhvYi 9 f11'ff'lf111tll'ljeJ'I G89 

1{J~m'\Jtl'lfl1':itl~)'ieJ'I (Slot Milling Cycle) 
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'11 

, " .::::::. a' ~I Q Q d Q d'. d 'jJ & 9~ d' , 

fll':i 11fl ':i1:::11111lJ ':i::: "nl1i .fl1'V'/D'YH':i V'WfiellJ'V'/1119l m'lflV""el'W'I'1 ""':i N'tI'W t'lflfltuen fl1':i 111f11 

D':i::: iY'I'1 TI.fll'V'/ 90 / 90 fll':i 11fI':i l:::r1r'HHYlJt)'I'1i'tlel-:lfl~ lJ~lmh-:l~I~ Vw>i'lVD'I'11~ V'W fI ellJVl11191 el{ 

'lflV""el'W lrlm11 llDD '1'1 191 ""elDfl el'Wl~ V'W lm:::mr-:ll~ V'W fi' 'dtJtlDD'I'1191 ""elDfi'lmH'1~lJt)'I'1 i ~~1~V""r1-:1 

J , "" "')I ')I 1 ~ ')I """"~ "".. ,'tI'W ll~::: f-j1'W fll':il1fl':i l:::11't1el""\,)Dll ~1 ~w t'lf""tll'l L'W fll':il1fl':i l:::11fll':i '1'1191 '((elDfI11lJlll9l fll'lN'tIel-:l 

I d OJ d 

f1:::11'W'Wflel'Wl':iV'Wll~:::l1~-:ll':iV'W (t-test One - Group Pretest - Posttest ) 

90/90 

2. 

& I I d "
'tI'W f111 flel'Wl ':i V'W 

tTl,jf-Hlfna1~£J 

fll':i l~tJt~ el-:lfll':i ""r1-:111 n:::mD':i :::iY'I'1TI.fll'V'/D'I'11~!J'l.'\f1ellJVl1 1191 el {'Ii1 V""el'W l~ el-:l ~fl1:J tu:::ll~::: 
, " 

!DllDDfll':il:UV'W lD':illmlJrl111~1Jlfl1el-:ltll91aI'l1'WiJ~ (CNC MILLING) D':i1fl!lf-j~fl-:li1 
d .t::::l, tI, d I .t::::l, d ~~ 9J ~ Ie! OJ 

1. D'I'11':i V'W fIellJ'V'/l11'1 el ':i 'lflV""el'W lJfIlfl11lJfll'l!11'W 1l1flf-jI'lfVl'lf1U1I911'W1'Uelm elV'I'1 ':i:::I91D 
.. u .. 

4.50 1l~:::t{l'Ufll':if-j~I9l~elfllHYel'Uel~~':i:::flD4.57 ~ell1el~tm:::flD~ 

2. D':i::: iY'I'1TI.fll'V'/'tIel-:lU 'I'11~ V'U f1ellJvbtl9l el{'lilV""el'U l~ el-:l fll':i1JflDBU~-:I 1'UD'U1fI ~ el-:jtll91 

aI9l1'UiJ~ !t{lfltuct1lJ1l'1':i~l'U 90 / 90 

Q.I d rjJ d .t::::l, tI I OJ & d j) ~ ~ I d 

3. 11~-:I 1) 1f1l':i V'U1911VU '1'11 ':i V'U f1ellJ'V'/11I9lel':i'lf1V,((el'U 'U flf'lfl1:J1lJfI11m l'V'/lJ'tI 'U eltJ1-:1lJ..
." ,

,:rVrl1i'itl!'I'11-:1""(1~~h:::flD 0.01 111el~I~V'U~fI11lJrI'WlJ~U1l~~I~ell~ 99 % 
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6.fhJ ~ lfJf·Hl 

" " 
f1l'J 1;ijtlfl f \l Ul~ 'U fll'J {Y]l\lll ~~ 1111h ~ ff'VlTI .fll~ 1J 'Vll1 tI'U mnJ'Vi 'HI'l tJ {'I51t1{ytJ 'U 

~flllW~H~~'J1JmJUf1l'Jl~tI'U 11Jmm1HYll1fulfl~tJ\ln~flI'l1'UlJ~ ( CNC MILLING) rlll1fU 
'" " . 

tJflfffllll'J ~~u1J 'J~f1lfT'UtlUI'l'J 1'll'1;~i''U {Y \l {yl'IJli'll'1'151\lfl~ 1H\ll'U - lfl~ tJ\l;ijm fl~ fll'l1 'UlJ~ 
'" 

111111'Vltll~ til 'Vlfl1 'U hv'J l'll'll\lfl i;'l~ 'J~'U m 1'Vltlll'lJ1'l~'J~'U m ll1U tJ 1J'J lfltrhiJ1J 'J~ ff'VlTI.fl1~'lJtJ\l 

u'Vll1t1'UfltJll'Vi1ll'ltJ{'I51t1{YtJ'U 1I'1lflWcnlJ1I'l'Jjl'U 90 I 90 
~ oC:lo l.d I d I d 
llltJ~ 'ill'J W11'lllQ~tI'lJtJ'-1 HUU 'Vl~ {YtJUfltJ'U l'J tI'W iJ~1l'vhnu 9.10 I'llLQ ~tI'lJtJ\l 

QJd d.I IQJ 

HUU'Vl ~{YtJUl1 ~ \ll 'J tI'Wlll'lll'Vllfl'U 16.20 

I d , d 

fllfl~ H'W 'U lQ ~ tI'lJtJ\l HUU'Vl~ {ytJ1J fltJ'W l'J tI'W 

1'W ri1'W 'lJtJ\lf1l'J llm l~lrVOW allq'Vl t'Vl1\lf1l'J l1t1'W 'J ~1111\l ntJ'U l1 tI'WU~~l1 ~\ll1 tI'W #11t1 

u'Vll1 tI'W fl tJll'Vi1ll'ltJ{'I51t1{YtJ'Uufh n~tll ~{Yi1~1 'W fll'J1lfl'J l~t1ml11Ul'lfl~1\l 'lJtJ\lfl~ u 'W'W ntJ'W 

QJd. &d QJ 

U~~l1~\ll'JtI'W (t-test : One-Group Pretest-Posttest) 'illfll'll'Jl\l t 9f\l1l df = 19 'J~~uml11 

19ftJlJ'W 0.01 iJ~l 2.861 ~'-1~tJ11l~'W'il~11~fl U~~l t ~fll'W1W1#1 = 12.99 {y\lfl11'il~11~fl. '" .
" ,

U1J~11v-l~f1l'J'Vl~{YtJU 2 flf\lU;91fl~l\ln'W tJ'W~tJ 

CNC MILLING) 

0.01 

31 ~ c!

1. 'lJtJl{Y'W tJU'W~l~tJf1l'J l1 tI'W f1l'J {YtJ'W 

'illfl v-l~fll'J1J'J~liJ'W'lJtJ\l r~l;tl1'lflru 1#1~l'J~~Ufl~U'W'U LQ ~tl1 'W fll'J1J'J~liJ'W 'Vll\l#11WCtJ111 
'U " 

l'vhnu 4.50 

1'l1:IJ'lf1\l~lfl~U'W 'WLQ ~tlml11~~ .~11'W'IJ tJ\l ~1;tl1'lflrul'll:IJU'W 1'Vll\l'IJtJ\llU{y'Yl iJ~ ltJv1 'W 'J ~~U~ 
'" " '" 

til 'ill11 'W v-l~lJ1 'ill flU 'Vl11 tI'Wfl tJ:lJY;1ll'l tJ {'I51t1{YtJ'W ~ ~l;ij tI{Yf1\l~'W 11lWiftJl11ilj f1l'J {YtJ'W ~ ~i ;ijtliJ
'" '" 

1J'J~ {YUf1l'J ur U~~fl11:IJA'U Ifltl1 'W f1l'J {YtJ'WlJ1l1mtlffutJ ll~~ 1'W fll'J~hu'W f1l'J ci lt1l111~ 1 tJ 'il~tJ 1. . 
, " " 

1~ 1tJVicilt1l11U~111J ;ij~l1111l'U U'Vl11 tI'Wfl tJ:IJ 'Vi1 ll'l tJ{1 'Wf1l'J f1 11U'W f1l'J l;ijtl1'W fl f \lU 

f1 llU'Wf1l'J ltJ\lU~;ij~ ~1\l ~fu ~1\l 'illfl.fl1t1'W tJflf11lU'W f1l'J 111' " 

U~G\ltJV1\l hnl'll:IJ ~i;ijtl~~11 V\liJ,JtJUfl~1tJ\ltJ~UN 
'" '" 

" 
l'lf'W f1l'JtJll<tJ1riU'Vll1 tI'W ~ tJ'W,JnwtJtI IUtJl11'J lt1~~ lV tI~'lJtJ\lfll'JtJ II{Yu tJV\l 1~ 

'" 
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rl1l1i'U!f1ttl~tl~~\Pl hnj'~ ( CNC MILLING) itl'li'llJfll'J!~VlJU(;'1~fll'JfftllJ~fftllJlI~lPi'tl~ih;fllJ~ 

llJ fll'J 'l i'tflt tl~tl~~~ llJ:1j'~ iJfl11lJ~~1I~\Pl UUflltl1lJlnm!flffflmihJtlff~ ffV It(;'1~lPi'tl~ffllJ1'J ()... 

ffl~\Pl1~ fll'J'lIBU~ ~ llJ 'll1'uflffflm~ '~mh~~fllPi'tl~ t1M~i1tJ 
, " 

2.	 ,JmfflJ tlltlJ~t~tlfln1~vfli'-:jlPitl itl 
'l 'Wn1~~1 bU'Wn1~~~tJ1u~m~ru~b~mn'W~ 1'W~¥~ ~'el \Un1~~ltJl11~~t'el~'J~1 ,xihu~ih 

'lJ 

'ell'"l9 ~iJth~ [;1'el'Wbb'W~\jrl b-ifl~'lJ'Vl L!-tJ'WbVh,r'Wb~'El btl'W~"lI~'Vlf"ll'El~ til11~~tJ 
'lJ	 'lJ 

~~nhJJll~J:Jm'"l1'Wn1~H~'El,r'W 1 

bb~~1'Wnl~l11~'Eln1~~'el'W~¥~~ 

" 
bY;tJ~ 50 - 60 'W1Ylbvh,r'W bbl?l~'I1-Dtumm3-Jb'V'l'lb'J'elf'V'l'EltJvl"ll'JtJ\jlb~'W'ElJll'V'l bb~~1-Dtumm3-J 

~1JJll'V'l \j 'I b~'W'El bb~~\jlJll'V'l3-J1 ~~ l?l'Ell11tumn ~3-J ~13-Jlnl\jrlb~'W'El b~'El~1 Hi'b'J~I3-Jl n n~IU~~3-Jlru 

2 bvh 1'W"lIru~~H\b~'W~~~'El3-J~iJml3-J'"l 700 b3-Jnn~\'lJvl b~;J'El'Wn'W 
q 
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'll 

Q,Jo'ev 0' )).c::I. e:t.d ..::::t. 

fHrl:lJJU~ 1\PJJ'W ltu Hfl. 2536. &'t1rHlHtlW't1flUflflfl'l:l1. f1~ .:It'Vl'WJJ'I11'Wfl'J: fllfl 1'lfl 

fl'Jf1'l~~{t'Vlfli'W h~ flf,1J~fl'Jf1'l~\9l{tl\9lm'l1'm'iJJ ~tmJ'Wt'Vlfl iu i~~'W'i~'JtlJJtf1~l. . . 

.,; ';'!I _I'" ""'" .,; <'i.... 'i ""'" '" ... '" '" <v <v i <v'" 
&·H)~fl11"l"Ifl1J{)'lJVI.:llU'lJU&fl·H)~fltl~elVI!UlJVI." .:l1'W1'JtJ ~1'IJ 11'lfltfl'J tl.:l 'J m f1 ~tl\9l 'WJJ\9l 

f1tu~if1'1m'iJJf1'1~\9l{ JJ'I11i'VltJl~tJt'Vlfl i'W i~ehl'lfJJ~f1~'W'i~Ufl'i . 

fl11"1JfluiimnU~lultlH~1't1m ".:ll'Wi~tJ ~l'lJ1i'lfl'lh~ h'Yl~
 

JJ'Ylli'VltJl~tJt'Vlfl i'W i~~'il'lfmfl~'W'i~Ufl'i .
 

t iJ _I..::::t. oC::l c:t .c:::.. t! I 4 
'4tlJli'i 'i JJ 'W 1.:l m . 2547. "fl1·Hr1"HUtl~m1J1"::tT't1tifl1'Y'l'lJ't1m.IU &f1ellJ'Y'l1&V1 el1"'1l'"JtI tTelU 1"el~ 

fl111JflUi1mnU~lU'~ ".:ll'Wi~tJ ~l'IJli'lflt'VlfliJfI~\9l~l'Ylm'JJJ f1tu~if1'1m'iJJf1'1~\91{ 

JJ'Ylli'VltJl~m'Ylfl i'W i~fhl'lfJJ~f1~'W'i~UfI'i . 

~ ~ ~ I 

fl1·HlelYlU1::flel'lJiflJ~Y1lb~U&.uel&'Y'l~~ &fl1el~t1U~~&9ftl "~lui~tJ ~l'IJli'lflLfI~tl.:Jf1~ 

fltu::if1'1m'iJJf1'1'ff\91{ JJ'I11i'Vltll~m'V1f11'W h~'il'lfmfl~'Y'l'i~'Wm . 
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.e:,:" .. 1 -=:l. d' v _I.:::to .:::to do ~ G , ~ 
'ill Ul ~1{1'l!l.:jfl' . 2547. .. fll·HJ·n:lllt1~'Yil1J'J~iJ'fl1iill'Vl'IJ'flI'JtI'j.HHI'lJ'Vl1IYle:J'J'If 1mn)'W l'Je:J.:j 

fll'J1Jfl1Jil'U~fll'J'flYliJeJUriJ~ 1'W'fll-:l1f110'J'J'lJ" .:jl'Wl,)tJ {1'1'\J1 'lfl.:j 1 (1'\1 ~ flW~ 

1fl'lmlllfl'1{1'1'l{ 1I't'1l1'YltJ1J;\tJl'Ylfll'W l(1~ll'b'mfl(l'V'll~'Wfll . 

3J Q.J ~ ~QJ ..::! oC::l. d' Q.J" d.. 
(ll'W {1'ltJtJfl'. ll(l~ tJ.:jflWl {1'1t1t1fl'. 2538 l'flfl'Wflfll'J1iltl'flHfll'Jflfl't:ll 'V'lll'V'lflH'Yl 4. 

I~Mfll'J1Jfl1Jilllil-:ll'W'IJ'Wlfl~e:J-:lnYl~Y11'Wml" .:jl'W1~tJ {1'l'\Jl1'b'1Ifl~tJ.:j,)fl'j ~1'l1 'W iT~ 

flW~1fl'lmlllfl'1{1'1'l{ 1I't'1l1'YltJ1J;\tJl'Ylfll 'W l(1~ll'b'mfl(l'V'll~'Wm . 

O.e:,:" I d. ~ _I.:::to .:::to do .:::to G , ~ ~I 
{1'llH ll'V'l.:jfl'l. 2547. "fll'JiJ'aHllt1~'Yil1J'J~iJ'fl1i iIl'Vl'IJ'flI'JtI'Wfle:J'lJ'Vl1IYle:J'J'lf1t1iJe:J'W l'Jel-:l fll'Jl'lfl 

1Jilllilir'IJYle:JfliJ-j1'W~1t1ije:J".:jl'W1,)tJ {1'l'\J11fl'lmlll~I'l{1'l'\1ml mU~1fl'lmlllfl'1{1'1'l{ 

1I'\111'YltJ1J;\tJl'Ylfll'W l(1rhl'b'lI.:jfl(l'V'll~'Wfll . 

o ~ I d '3J _I":::' ~ d, ~ G , ~ ~I 
{1'llH ll'V'l.:jfl'l. 2547. l'Je:J-:l fll'Jl'lfl"fll'JiJ'a Hllt1~'Yil1J'J~iJ'fl1iill'Vl'IJ'fl!'JtI'Wfle:J'lJ'Vl1!Y1e:J'J'lf1t1iJe:J'W

1Jnllilfll'Jfl~-:l-:lm.fr'Wi1'W21'W".:jl'W1,)t1 {1'1'\Jl1fl'lmlll~l'l{1'mml flru~1fl'lmlllfl'1{1'1'l{ 

1I't'1l1'YltJ1J;\tJl'Ylfll'W l(1rhl'b'mfl(l'V'll~'Wm . 

Best, John W .1983. Research in Education. 4
th 

ed. Englewood Cliffs, New 

Jersey: Practice Hall, Inc. 

Gagne, Ret al. 1988. Principles of Instruction Design. New York, NY: The Dryden 

Press. 
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.fllfl~'W 1 fl 
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2548 

..... d 
'J1JVI 9 [;l~IA3-J 2548 

q 

( CNC MILLING)" ll,,'l'IJlh~lJlru 

~ QJ ~I 'j/ I tI tI QJ tI.e::t. tI.do QJ.e::t. i 
Uf-l'W m'iltlU~~ HfHl'IJ':i :lJU~ 111 tll'il1':itl:lJ'W\9I'lW 'W ':i lfl'':ill 'ij 'i:Y,,'l'l1 :lJflru 'i:Y:lJ'IJ\9Il11lJl~ 'i:Y:lJ 'W fll'j

.. q 

l~'W~l;t11'lf1UJ\9I':i 1'il~tJfll':i 'i:YtJ'W ~l'Wl'YlfllJflfll':i f-l~\9I l~tJ'I.h~ntJ'IJ i 'W fll':i~ lllJ'W i fl':i,,'l n 1':i1~t1~,,'l nri11.. " 
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,I 

.e:t OJ .e:t 
'Yl 1'W'Yl 9 I'Hl1f1lJ 2548. 

, 
!~e1-3 'Um~illl~'UN1;EJ1'll'lilll'1 'j"Hl~Bf1l'H"B'U ~l'Ull'1f1Uflf1l'H'4~1'1 t 'U 1m 'lf11'jl~EJ 

"OJ " 

( CNC MILLING)" 1J'lUl.h~JJ1W 2548 
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2548 

, , 
<::l <u <::l 

'YI 1'W'YI 9 lPl(;llfllJ 2548. 
, 

~ j e~ 'lJeJl~UJI~tJ ~1;rJ1'lf1UJIPl 'j 'Hl ~eJfil'HHltJ ~ltJlif eJl11 'lJeJ.:I1J'YlI~ rJtJ fl eJlJVhllPleJ{'lf1mmtJ 
u.. u 

( CNC MILLING)" iJ.:I1JtI'j~~J1tu 

llr-ltJ f11irJll"~ llf1eJ1J'jlJll~ 111 ~'lf1rJfl'1'CYm1111'j~MirJ 'it 1t/~1 lifltu 'CYlJ1J~m]Jl~'CY]J1tJ fil'j .. . 
d "d ~ ~ ~ I 

11JtJ r-l1'lft/1'lf1 UJIPl 'j 111 'CYeJ fil 'j 'CYeJtJ \Pl1tJ ItJ eJ 111 l~ eJtI'j ~ f1 eJ1J1tJ fil'j flll'U tJ 1f1'j.:l fil'jiit/ ~.:I f1 ~ 11 
.. u 
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, , 
OJ """" 'YI 1'W'YI 9 IPlCllfllJ 2548 

q 

( CNC MILLING)" u\l1Jth:::mw 2548 

Q~.
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'11 

I d 
'l1 \.J 1 £J 'VI 

, 
I d 

'l1 \.J 1 £J 'VI 2 
, 

I d 

'l1 \.J 1 £J 'VI 3 
I • I jI 

I d o QJ ~ ~QJ Q iJ 
'l1 \.J 1 £J 'VI 4 mbf 'l tfHHJ1! '1'11'1 fI 'lfWll \.J t! \.J 1 tbT \.J\'l'J 'l GO 1 

d 
'l1 \.J 

I 

1 £J 'VI 5 fili'ltfl~mJ~~f1'l1\.Jt!\.J1t~\.J iA'l G02 , G03 

d 
'l1 \.J 

I 

1£J '1'1 6 filir'lfll'H1l1~! G82 

I d 
'l1 \.J 1 £J 'VI 7 

, 
I d 

11 \.J 1 £J 'VI 8 
I d 

'l1 \.J 1 £J 'VI 9 

dt Y..es. d. d. Q d' iJ do iJ 
U.m~!'W\.J !'w\.J'l.J'I'1rW\m~1J'V'l1!1'1~'HJ'l.JUm 'lJfl111J:i fl11'lJbfl'lJ1'Jt1 

~ ~ 

1. 'l.J~mh\.Jlh~fl~'l.Jr:hf1ru'lJ~'l im'lbf~l'l hht!fl'j'lJ'l1\.JA'f11~t1fll9i'~'l 
u ~ 

2. 'l.J~fl~mm~lh~tflI1~'lni\.Jfi1i'l i \.J fll'J !~£J\.J 111 'Jt!fl'j'lJ 'l1\.J A'f11~fl'J'l.Jti' 1\.J 

3. ~ii'l.J1£J~'l'J11!!'l.J'l.Jfll'J\'ll'll\.J'lJ~'lfi li'l~'lni\.J l~t1fl~V'l 
~ ~ 

4. ~ii'l.J1£Jfll'J~fl'l:ltu~'ll\.J'lJV'l'l!f1fili'l <1'U,jfl'j) '~\!fl~~'l 
" 

5. ~ii'l.Jl£J'Ii\.JI'1V\.Jfll·H~£J\.Ji11'Jt!fl'j'lJ'll\.JA'f1!!'l.J'l.J~l£J'1 ,~ 
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, ., 
_I "" ~ iI ~ 

U11 'U1J 'j:: ~ lJ 'Wtrel fll 'j tHl 'W Vll 'W ~ 'W-el1n 

'lJ'VH~ tJ'W fl ~lJ.yj1!~H){ !~~~ ~flflf.U~W~'l~'jUU'lJ'Uf11·H;tJ'W 1U 'jumlJ1:Yl'}d''U!fl~ ~~n~ t1~ 1'W1J~ 
<u 

( CNC MILLING) 

'U11!~ tJ'Wfl ~lJ.yj1!~~{~'Vh'W fh~~u'j~I:iJ'W mji1 ijflrum'V'lV~1'W 'j ~~'U 1~ 1U'j ~Yil!fl~~ ~ l1lJ1tJ , cu q cu 

./ ,,~1 'W 'If~ ~ 'U~m ~~'Uflrum'V'l !VltJ~'If~~!~tJ1~llJmllJfl~!~ 'W 'IJ~~'vh'W• 

<9 

2. l1lJ1tJtl ~ 

<9 

3. l1lJ1tJtl ~ 

<9 

4. l1lJ1tJtl ~ 

<9

5. l1lJ1tJtl ~ 

1 2 3 4 5 

..tt do yQJ' Q'::::' " 
1.1 !'W~l11lJmllJ'ff~~f1"~~f)'U~~~~l1lJlm'lf~'V'ltl~m'jlJ .. 

1 2 " 91 "! . fl11lJ~f)~~~'IJ~~!'W~111 . 

1 91 1 .... "'!" ..." 
.3 mllJ\1f)~~~ 'Wf11Jm~'U!'W~l11~llJ'IJ'W~~'W . 

91 "'! I " 1.4 mllJ'ff~~fl"~~'IJ~~!'W~l11!l~"~~eJ'U . 

1 ... 'I "" "'!" .5 fl11lJ'If~!1l'W ~'Wf11'jeJ1itllm'W~l11 '" 

1.6 fl11lJmlJ1~'fflJn'UJ~~'U~!~tJ'W 
<u 

" 2.1 fl11lJ\1f)I9i~~'IJeJ~'i'l.Jm'Wl'lllJ!ij~111 . 

91 ""1912.2 mllJ\1f)~eJ~'IJeJ~mfl1l1 'If 00 00 .. 

9J I Q,I 0U 
2.3 mllJ'ffeJ~fl"~~'j'~111N'i m'Wfl'Uf11'UntJltJ .. 
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. . 
~ d ... 1 -<:.\ 

!'H).:J'VH)~u'j~!1J'U 

1 2 3 4 5 

" 
3.1	 ml1J!,.n.Jl~bY1J'lJU.:Jnl;1l'l~h!bY'UUf1'lJ!iie:lll1t'Um'Y-l 

" o QJ 0!9 0 

3.2 ml1J!'I11l1~ bY1J'IJ U.:J nm'U l!bY'U Ufl'lJ!'U ummm 'jtl1V . . 

o " 0,:::f, 0 Q.I ~ 

3.3 ml1J!'I11l1~bY1J'lJU.:Jl1m'Vl'U1LbY'UU'Vl.:J!'jU.:J . 

~ 1;1.:J'lfU "'iJ Qrj 'j~!1J'U 

( ) 

............ ./ ./ . 
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( CNC MILLING) 

U'V1t~ tI'Wfl tllJ'vhl\91tl{~'Vil t.dhtl,nh~liJ'W tl~if ijfJWfI1'Vltl~1 'W'j ~flU 1\91 hh \9lYi 1Ifl~tl\l'YllJ1t1 

./ (1\11'W 'l5tl\luflm ~flUflWfI1'VllV1 tI\I 'l5tl\lt~tl1\91llJfl1llJft\9ll~ 'W'tI tl,n1l'W. 

<S 
2. 'YllJ1t1f1\1 

<S 
3. 'YllJ1t1f1\1 

<S 
4. 'YllJ1t1f1\1 

<S 
5. 'YllJ1t1f1\1 

1 2 3 4 5 

2. fI1'Vl 

2.1 flWfI1'Vl'tltl\lfl1'Vl• 

2.2 fl1llJmlJ1~'fflJ'lJtl\lfl1'Vl1'Wf1n~tlmllJ'YllJ1t1 . 

Q.I Q.I tI 1 Q.I d ~ 
2.3 fl1llJ'fflJ'Vl'W 1i'j~'Yl1l\1fl1'Vlf1Ut'fftl\l U'j'j tllt1 .. .. .. .. .. .. .. 

.r:::lt. 'j) Ii) d 

2.4 fl1llJtmJl~'fflJ'lJtl\ll'V1fl'Wfl'ff'jl\1f11'VlI'WU'V1t'jtl'W .. 

~ do ~ Q.I , o<:::lo.r:::lt. " 1.1 t'Wtll11lJfl1llJ'fftl\9lfl(1eJ\lf1U~\9l~\I'YllJ1tJl'li\l'Vlq\91m'jlJ .. 

'" ~ '"" 1.2 fl1llJ'li\9lI'il'Wflf1\91tl\l'tlD\lI'Wtll11 .. 
OJ 

2.5 fl1llJmlJ1~'fflJ'lJtl\l\ll'U~1'Wf1HrJTIf1 .. 
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1 2 3 4 5 

3. tihJ·m"~ fl1 'l:l1 

3.1 f111lH'I1 :lJ1~'ff1J'lJtJ\J! ihJ.:J'lJ';j'HJ1EJ 
, 

3. 2 f1111Ji'~t 'IJ'W'IJ tJ.:JtffU.:J'lJ'J 'HJ1t1 

3. 3 f1111J(1f)~tJ.:J'lJtJ.:Jm'J 1~fl1'l:l1 
'U 

4. nm 

1'Wfl1~ . 

f11'lJ'J'Jtllt1 .. 
.. 

4.3 f1111J!'I11J1~'ff1J'lJtJ'lnmmnh'ff'WtJ¥l.:Jt~tJ.:J . 

..,j !II. I "" 
".:J'lftJ , ~lJ';j~nJ'U 

• 'U 

( ) 

............ ./ ./ . 
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fll'j th ~ dJ 'W fl 1 11J~ ~ 1111.-! 111 flfll'j \'l'eJ'lJ lltJ tJ bltltJtl11J 111 fl ~l ;tll'll'lWIOi'ltlli1 ~ 11Q ~ tI'Utl 'l;Jtl 

. " 

" 
u 

II~I'll1~W 'j d1J'U tl-:l~ 11Q ~tI'U tl'llltJ tJ bltltJ til 1J'l'1-:l Q UtJ ll~IIItl fl m 11J'l11J 1tI'Utl'l 

I d ~ 61 d d .c::. rI, 
flf1':i 11Jmm Ml'V'l tl 'l111flW evl mm fl tI'Utl'ltJ'Vll'j tI'W fltl1J'V'l 1 ll'l tl':i'll'ltlbltl'W 

'1 'Wflnlltlflm 11J'l11J 1t1'lJ tl-:l~ 1m~tI'Utl'lfll'jI'l tltJlltJtJ bltltJ tIl1Jl'll1J'lil-:l'U tl'l~ 1m~tlm11J 
.Ql d 9/.el cI Q.I~ I d ~ I 

fl~l'l1'W'Utl-:l~I'll'tll'll'ltyI'l11Jll'W1Yl1'l'Utl'lttJbl'Vl (Best) ~'l'W fllmfltll'l'llll'l 

· " 
4.50 - 5.00 'l11J1t1~'l ~1;fJl'll'lW1Jm11Jl11'W'h;Jtl~lt1l1Jt1'Wtl~'1'Wlflwcn~1J1fl

"u " 
<9 · " 

3.50 - 4.49 'l11J1t1t:l-:l ~l;tll'll'lW1Jfl 1 11J 111 'W 11;Jtl ~ 1t:l11J U'W tl~'1 'W lfl Wcn~
"u " 

<9 ~ .,; d c:;j, ~ 0 .:: ''1 "''1 ~"l ~ 
2.50 - 3.49 'l11J1t1tl'l Nt'll'tll'll'lW1Jf1111Jl'l1'Wl1'Utlmtll1J'W'Wtltl 'WlflUlevl 'll' ~~ 

"u " 
<9 · " 1.50 - 2.49 'l11J1t1m ~1;tll'll'lW1Jm11Jl 11 'W 'h;Jtl~lt1l1Jt1 'W tl~'1 'WlflUlcnfl l'jtli'tJtl'j-:l

~ u <u q 

<9 ~ .,; d c:;j, ~ 0 .:: ''1 of'1 ~1 '~1 ~ 1.00 - 1.49 'l11J1t1tl-:l Nl'll'tll'll'lW1Jfll11Jl'l1'Wl1'Utlflltll1J'W'WtltJ 'WlflUlevl 'll' 1J ~ 
"u " 
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11 

" 
~ 0 .o=:::::t. 

,.:!:I 

1. l'\.H)'\11H~~fll1fllIUUI'H)\1 

a " ~ ~ ~ , ~ ~ 

1.1 IUtI'\11lJfl1llJ~H)flfl~tI:jfl'lJ~fl~\Iln.Jlm'b'\I~q9lm1lJ 5 5 5 

"'"~1.2 f11llJflfl9ltl\l'lltl\lIUtll1l 5 5 5 
OJ 

" " 1.3 f11llJfI fl~ tI\llufll1ih#l'lJIUtJ11l9lllJoUU9I tlU 
OJ 

5 5 5 

5 4 4.5 
" 1.5 f11llJi'fllllU1Ufll1t1TI'lJ1tJlUmll 5 4 4.5 

Q,I Q,I ~~ 

1.6 f11llJIl11J1~'fflJfl'lJ1~fl'L1~11t1U 5 5 5 

2. 1,jfll~H~~fll'l:ll 
OJ 

"~ .\ '" 2.1 ml'lJflfl9ltl\l'lltl\I'JlJ fll~9IllJIUtI'\11 
OJ OJ 4 4 4 

~ "'9 ~ 2.2 f11llJflfl9ltl\l'lltl\lflllll'VI!'b' 
OJ 4 4 4 

2.3 f11llJ 'fftlfl fI ~tI\I 1~ w,hn ,jfll~ ti'lJl'll'lJ'J'J tlltl 
OJ 4 4 4 

" 
3.1 f11llJIl11J1~'fflJ'lltl\l11m'Wll'ffU tlti'lJIUmll1Ufll~ 5 4 4.5 

" o Q,I ~ 0 

3.2 mllJll1'lJl~'fflJ'lltl\l11mhlll'ff'Wtlfl'lJI'W tI'\11f1l'lJ11t1ltl 
4 4 4 

4 5 4.5 

11lJ 55 53 54 

x 4.58 4.42 4.50 
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x 

1/ 
~ d ~ ~ I Q Q 

1.1 t'lH)1111Jml1J1:1'~~tHH)-:]fl'lJ~~~,:j111Jlm'lf,:j'Wq~m'nJ 5 5 5 
1/

3J .... 
1.2 f1111J\lfl\P1~,:j'\Jmt'\..wm 5 5 5 

1.3 f1111Jm1Jl~1:1'1J hJ 'j,jU'lJ 'lJtm~1~'I11t1:1''U~.. 5 5 5 

2. .fll'W 

2. 1 fltlJ.fll 'W '\J ~,:j.fll 'W• 4 4 4 

4 4 4 
Q,I Q,I d' I Q,I d 

2.3 f1 111J1:1'1J'W'U 1i 'j~111H.fll'W flU1:1'tI,:j 'lJ 'j 'j til tI 4 4 4 

2.4 f1111Jm1Jl~1:1'1J'\J~,:jt'Y1m1f11:1'~l,:jfll'Wi 'U'lJ'YIt~ tI'U 5 4 4.5 

2.5 f1111Jm1Jl~1:1'1J'\J~,:j,:jl'U~1'UflnvJYlfl 5 4 4.5 

'" 3.1 f1111Jm1Jl~1:1'1J'\J~,:j~1:1'tI.:l 'lJ 'j'j tlltl 4 4 4 

3.2 f1111Ji\P1t'l'U'\J~,:jtiYtI,:j'lJ'j'jtlltl 4 5 4.5 

3.3 f1111Jf:lfl~~,:j'\J~,:jfll'ji'*.fIl1:l1.. 4 5 4.5 

1/ 

4.1 f1111Jm1Jl~1:1'1J'\J~.:ltT'J lfll'j'l11~1:1''U~n'lJ n1~m i 'U.fll'W 
1/ 

5 5 5 
o ........ 

4.2 f1111Jm1Jl~1:1'1J'\J~.:lnmfll'j'Ult1:1''U~fl'lJt'U~mUCl~ 5 5 5 
I'll 'lJ 'j 'j til tI 

5 5 5 

64 64 64 

x 4.57 4.57 4.57 
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~ "j 

~"j u <>
rl!'IW1'll'lUJ 'j~!1J'W 
OJ " 

I 

rlClf11 O.v.'lHl'VI "j 
fl'W'VI 1 

"j 
fl'W'VI 2 

1 1 1 1 

2 1 1 1 

3 1 1 1 

4 1 1 1 

5 1 1 1 

6 1 1 1 

7 1 1 1 

8 1 1 1 

9 1 1 1 

10 1 1 1 

11 1 1 1 

12 1 1 1 

13 1 1 1 

14 1 1 1 

15 1 1 1 

16 1 1 1 

17 1 1 1 

18 1 1 1 

19 1 1 1 

20 1 1 1 



lln'fl~Hnnl~U'S::lij'\.J 111fhmllJtJ1n~1t1'11{)~Il1J1J'Ylfl?H) 1J I~{)~ fin'ljtu::llCl::~UIl1J1Jnm;jtl'\.J 1u'SllmJJnll1i'1Jlfl~O~n~v~ 1'\.J,m ( CNC MILLING) 

'S::~1J U1n. e5'\.JtI~ 1 'S{)1J1'l11 llH'\.Jmfl~{)~~mnClV~ 1'\.Jml U'S::~lt1m'Sffn'ljl 1/2549 

.,; 
'Yl 

.!l 
'lf0 - nnn. 

,j{)'Yl~no1JVi (20 ,j{) ) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 '11J 20 

1 U10 n[)~m ~:lfioul'J~(I\' 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 17 

2 U10 InO,~"nt 1U1 1 1 0 1 1 1 1 0 1 0 1 1 1 1 1 0 1 1 1 1 16 

3 U10 ,n~1'l6 dfmmu 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 0 0 1 0 1 15 

4 U10 ;;">Jtlj l'l',:in">J: 1 0 1 1 1 1 1 0 1 1 0 1 1 1 0 1 1 1 0 1 15 

5 U10 oin1U 'lo~l'l'n 1 1 1 1 0 1 1 1 1 0 1 0 1 I 1 1 0 1 0 1 15 

6 tumfl1 Ul1l1m 'Ofll],:lfTij 1 0 0 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 1 1 15 

7 U10 lil'lS">Jj fT'imhu 1 1 1 0 1 0 1 1 1 1 1 1 1 1 0 0 1 0 1 1 15 

8 U10 liRjl"~" ri1J'I1d~IJ' 0 1 1 1 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 1 14 

9 U10 l;':'I'lnl 1~l'lo~ 1 0 1 1 1 1 0 1 1 0 1 1 1 0 0 0 1 1 1 1 14 

10 U10 /JIll" 11U~"1Jlm 1 1 1 0 1 1 1 0 0 1 1 1 0 0 0 0 1 0 1 1 1.2 

11 U10 tm~"nt 'I11l\lq'Jlfu~ 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 1 1 1 0 0 12 

12 UlO i'~l'Tml l'l'n1fT 1 1 0 1 0 1 1 0 0 1 1 0 1 0 0 1 0 1 1 1 12 

13 U10 tm~Ul liu'lfurl'1 1 0 1 0 1 1 0 0 1 1 0 1 0 0 1 0 1 1 1 0 11 

14 U10 "'111U m~n 1 0 1 0 0 1 0 0 1 0 1 0 0 1 0 0 0 1 1 1 9 

15 UlO '7l1i~ ,hm:1'ln 0 0 0 1 0 0 1 0 1 1 0 0 0 1 0 1 1 0 1 1 9 

16 1110 l'T1Jth:l'T~fi t1~O~l'Tltl 0 1 0 1 0 1 1 1 0 1 0 0 1 0 0 0 1 0 1 0 9 

17 \lW l"q~ yilomli' 0 1 0 1 0 1 1 0 0 0 1 0 0 0 0 0 1 1 1 1 9 

Yll ':iNn 6 II nVl~~flm~u~~liJ'\.J lmhfl11JJt:J1n~ltJ'lJO~Il1J1J'YlVlrrV1J l~O~ 1imJUl~llfl:'jull1J1Jmj1~tJ'\.J 
" 

1U'S llm JJthl1-r1J!'rl~o~nVloI'l1'\.J~91 ( CNC MILLING) 

.t:>­
O') 



li 

II .d II 
'IJnl1~n'n1Jl1 (20 'lin ) 

.!l 
4 9 14 17 19 20 I '1lJ 203 7 8 10 11 12 13 15 16 182 5 6'lin - n'fJfl 

18 Ul~ l!'I'I~"l iUl1u::,tnuft o o o o o o o o o o o 9 

19 Ul~ ufi", ll'''fllJlh o o o o o o o o o o o 9 

20 Ul~ u'lji'ml' tuum o o o o o o o o o o o o 8 

21 

22 

Ul~ !l'lji'ml' 

Ul~ 6mlfl'll 

n"lln" 
, . 

ll~lJ'I'IlJU 

o 

o 

o 

o 

o 

o o 

o 

o 

o 

o 

o 

o o 

o 

o 

o 

o 

o o 

o o 

o 

o 

o o 7 

7 

23 Ul~ !ll'l'lfl fll1'nU~ o o o o o o o o o o o o o 7 

24 Ul~ IUn'l'll 1l~1mliu'n! o o o o o o o o o o o o o 7 

25 . -Ul~ 'I'Ifl11lJU f)'I'Ifllmh o o o o o o o o o o o o o o 6 

14 19'j')).JfI::lltltl'jlv'Ii'n (R) 9 1617 13 15 10 16 12 10 1612 15 14 18 13 1018 12 

0.72 I 0.48 I 0.48 I 0.60 I 0.56 I 0.72 I 0.68 I 0.52 I 0.52 I 0.40 I 0.60 I 0.40 I 0.64 I 0.48 I 0.40 I 0.36 I 0.64 I 0.64 I 0.56 I 0.76filml).JVln~lV (0.2 ·0.8 ) 

Vll "aNn 6 1I'C'1'~~p.H,m'j1.h::dju rmi1ml).J[Jln~l[JI\HNII1J1Jl1~'C'I'V1J I~v~cimlru::lln::'j tJlI1J1Jm'jl~[JU hh IInnrcYll1i'1Jlfl~v~tivlfj~1uiJ~ ( CNC MILLING) (~V) 
" 

Q II d4 ,
'VI 'i)1'jru1'lin n'n 1Jl1).JfI1 ml).JVln~lV 0.2 - 0.8 

'lf~ltJ1'lfllJ 'liMfI::llUU 0 = Yilfj~ 

\T\ll1 

'liMfI::IIUU 

filfr:n~ til fl~ ltl 

1 

P 

= 

= 

Yilf1n 
" 

R IN 

R 

N 

= 

= 

~ltJ')ufluliY;'\1n . 
~ltl,)Ufltll1~l1).J~ = 25 flU 

~ 
--.J 



llff~-3Hftm~ U~::liJtJ l11fi1t11tJ 1iJ ~ l11tJ n'\ln-311UUYl~ffnU l~n-3 nmJtU::llft::~ Ulluunm:UtltJ 1 U~ llm:JJff1,..,i'ulA~n-3t1~o\1l1 tJiJ~ ( CNC MILLING) 

'" ., .:: ""'''" " .s '" .. 1 .... .. ""I ~ ~::~u u1ff. 'lItJuYl 1 ~nUI'lll llHtJnlmn-3IJmnnn\1l tJ:JJ\1l U~::IJ1um':il'1ml1 1/2549 l~tJ~illnmn''l.hrfHJ 

,inYl~ffnuVi (20 ,in ) 

""Yl 
.s 
'lin - ffQft 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 I ~11J 20 

U1/1 nC]lIfl1 
4 ,

,,: IfWUIIlflfl o o o 17 

2 U10 InV1~"nt 1U1 o o o o 16 

-
3 U1U'lt1f11l1O, Vnlliitll o o o o o 15 

4 U1U ;lItlj q~:linll: o o o o o 15 

5 U1U al'.nlii ll!HfJn o o o o o 15 

6 /uH1'f11 UIWT~ ~!Jfltlml'fil o o o o o 15 

7 lUlU ';l'ltlll 1'f1Htl1U o o o o o 15 

8 I U10 ,;RllHff tilJ~V~IJ~ o o o o o o 14 

9 I U10 ;;~:'1mj' 1~'Ii!J~ o o o o o o 14 

10 lUlU 1J1un l1iili"lJ1m o o o o o o o o 12 

11 I U1U ~li"nt 11111JfJlltfu~ o o o o o o o o 12 

12 I U1U i'~l'fml fJn11'f o o o o o o o o 12 

13 I U1II QllliU1 IiU1l1url'l o o o o o o o o o 11 

14 I U1U n~111ii iiNn o o o o o o o o o o o 9 

15 I \l1u'l'lliu 'Ibm:111n o o o o o o o o o o o 9 

16 I U10 I'flJtlmml t1~!J~fT1U o o o o o o o o o o o 9 

17 I U1U fT~11li lilnnj' o o o o o o o o o o o 9 

V11·.n~.yj 7 llffvHNM1nh::liJtJ 1I1fi1D1tJ1'il~111t.Jn'\I0-311UUYlVlffOU l~O-3 ftnlJtu:::llft:::ttJlluunm~tI'W1 tJmm mhlli'1JIAt0-3t1VlO\1l1 'W iJ~ ( CNC MILLING) 
.j:>. 
CP 



.d 
'VI 

.5 
'lfV - fffJi'l 1 2 3 4 5 6 7 8 9 

.. .d 
'UV 'VI~ffV UVI 

10 11 

(20 tv ) 
12 13 14 15 16 17 18 19 20 '1lJ 20 

18 'Ultll1"'~nl t\l"\I::'f1'1utf 1 1 0 0 0 1 0 1 1 1 0 0 1 1 1 0 0 0 0 0 9 

19 'Ultl oiin, l']'lll1lJ,jl 0 1 0 0 1 0 0 0 1 0 1 0 1 1 0 1 0 1 0 1 9 

20 

21 

'U1D olj;n\i' 

'U1D olj;n\i' 

tu'Ul11 

~llii" 

1 

1 

0 

0 

1 

0 

1 

1 

0 

0 

0 

1 

0 

I 

1 

1 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

1 

0 

0 

0 

1 

1 

0 

0 

0 

0 

1 

0 

8 

7 

22 'U1D Ol11lf1'lr ll~lJ'IllJO 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 0 0 1 1 7 

23 'U1D 01'l'lfl fl11'nO~ 1 0 0 0 1 0 1 0 0 0 1 0 1 0 0 1 0 1 0 0 7 

24 'U1D llln1l'lI 1l~1m~'U'n' 0 0 0 0 1 0 1 0 0 0 1 1 1 0 0 0 1 0 0 1 7 

25 'U1D 'I'ln111J1l' fJl1fllUOl 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 1 0 1 6 

V117Nf'i 7 11 rrV1·HHlmn..1'n:dju l11filU1Ul\l~111un'Uv~l1UU'VIV1rrVU I~MclmJru::llCl::'j'tllluUm'j'liiCJU1tl';illm:JJrrll1fulTl~fJ~tiv1t)\11 i UJj~ ( CNC MILLING) (~O) 
" 

J:>. 
<0 



~~ Fl::LL 'U'l.Jn~~~.:I. .. 
.. ..,j .. 

'lJ'flYlU1?l'fl1JYI (20 'lJ'fl ) 

...I 
YI ~'fl - ?l'1~ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 1 201m, 20 

"'1fJ nq1=t(/l1 IJl::L~t1YL'IIlJ1~ o o o 17 

3 1 "'1£1 Lnm'~~n~ 1U') o o o o 16 

2 I "'1£1 111Jl:jf1tf til'l,),)~nJ o o o o o 15 

4 I 'l.l1tJ :ntJnt ~~~~ntJ~ o o o o o 15 

5 I '-11£1 nrjl~ f1'1.l.:l~n o o o o o 15 

6 k1.:1 ?l1,) Yl1l121: :'1.l(/IU:::L2I7:J o o o o o 15 

7 1 '-11£1 YlL'II1=t:J ?l~1.:l'.hy o o o o o 15 

8 1 '-11£1 ~iij"N~ n)Jy!ti.:l1J: o o o o o o 14 

9 I '-11£1 f1:::.,.mf 1"l'l'l'1.l.:l o o a a a a 14 

1a I '-11£1 z:!LUl'I 1~1in)J1m a a a a a a a o 12 

11 1 Y1fJ Gf11i~n~ ,"1'1!~'IIiy~ a a a a a a a o 12 

121 '-11£1 7.:l2lmf ~nl21 o o a a o a a a 12 

"i'HJFl:::LLUU'i1t1'll'fl (RU) 10 8 9 9 9 10 10 8 8 6 10 7 10 8 6 6 9 10 8 11 

.aI 
lJl1-a'NYI 8 

I 0 0 

LL~l'l'lf11m1.J1"'l"'l1 LL1.Jn-JJ'fN LLUU'rW)~'f)U 
I 

fI:::LL1.J1.Jnm.J~'1. " 

(J1 
o 



. 
l:J~ Fl::LLUUn'Cl3J IJh• 

.. .-I .. 
'lJtlYl~~tlUYl (20 'lJtl ) 

..I 
13YI ~tl - ~nfl 3 4 5 6 7 8 9 11 12 14 15 16 17 18 19 I 20 I,'l~ 202 10. 

14 I ...'1t/ P11'11~ o o o 9o o o o o o o oM* 
15 I ...'1t/ "lllit/ ~'1n1:;hln o o o o o o o 9o o o o 

16 I 'U'1t/ ~l.Jtlf:;Ml'1 t.I~'!l'lI'l'1t/ 9o o o o o o o oo o o 

o o 917 o o o o o o o...'1t/ 1'l11111 'Y1\1')'1'; o o 

'U'1t/ ~\1'1P1'1 {'U'VI'U:;"lfl\1'1~ o o o o o o o 918 o o o o 

9o o o o o o19 'U'1t/ '!l~P11 ~'II~3J~'1 o o o o o 

o o 8o o o o o o o oo o20 'U'1t/ '!l'ifn'; t1.l"'~1 

~ 

'U'1t/ '!l'ifn'; fl'1L~P1 7o o oo o o o oo o o21 o o 

'U'1t/ €ML~'11 LL<l3Jll,Jfl 7o o o o o oo o o o22 o o o 

'U'1t/ ti'1\1fl fl'1,)'VI'tl'! o o 7o o oo o o o o o o o23 

7o o o24 'U'1t/ L'!lm'1'11 LL'h~'1{'U'VIf o o o o o o o o oo 

25 
~ .. 

'U'1t/ \1fl')l1>J... 1111 fl'1 uti '1 o o o o o o 6o o o o o oo o 

5 85 3 3 6 56 5 3 2 6 4~'13Jf1::LL UUi1tl,rtl (RL) 2 4 7 7 47 4 

cI 0 I ~I 0 

lJ11';j'NYl 9 LL~l?l'lf11'El1U1~"nm..ln"lJ'El'lLLUUYll?l~'ElU fl:::LLuunm.Jt?l1• 

CJ1 
---" 



• • 

LL ~ 19l..:l eJ~ Fh'fi1 U1~~1 LLUn"lJ'fl..:l LL 'U'U'VIl9l~'fl'U 

""..
'lI'flVl~'M'l'l.JVI ..( 20 'lI'fl ) 

'i1!1n1'i 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

~,)~f"l::;LL'W'W~1£JeL''il (RU) 10 8 9 9 9 10 10 8 8 6 10 7 10 8 6 6 9 10 8 11 

~,)~f"l::;LL'W'W~1£JeL''il (RL) 7 4 2 6 4 7 7 5 4 3 5 2 6 4 3 3 6 5 5 8 

N/2 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 

p;i1~1'W1'"l~1bb'Wn (0) 0.25 0.33 0.58 0.25 0.41 0.25 0.25 0.25 0.33 0.25 0.41 0.41 0.33 0.33 0.25 0.25 0.25 0.41 0.25 0.25 

.cl 
1J11 'al..:l'VI 10 

I 0 0 

LL~~'lfl1m'Wl"l"l1 LL'I.Jn'lJ'El'l LLUUYl~HH)U 

RU - RL 
MI~ fil~~ 0 
" N /2 

RU = ~1'W':l'WoJn~m~I~(;l'ElUr:lfll'Wn~~Lri·" . 
RL = ~1'W':l'WoJn~n~I~~'Elunnl'Wn~~~~" . 

N = r.ll'W':l'WoJn~n~11'Wn~~Lri'lLLf'l::;n~~'El!l'W
, .... 

Yi"lI~rul -ll!l ~!lUYl31 fil~I'Wl"l~1 LL'Wn r;l'l LLvl 0.2 ~'W LtJ 

~ltJ LLUUYl~~!lu~l-nt'Wnl~"f)~tJYJn-ll!l 31fil~'lLLvl 0.2 ~'WltJ 

(J1 
N 



LLM-:l~ftnI1""Pi,m'~L~'8~~"lJ'8-:l LL'IJ'lJYI~~'8'IJ ~'8-:lfln~CW::LLft::~ LL'IJ'lJm1L~I!J~hhLLm~~IV1f'IJbrli'1l-:ln~-a(P1t~~ ( CNC MIL LI NG) .. , , 
1::~'IJ tb~. -n~tJYl 1 1'8'IJL-Dl bb~~mrl1'!l-:l~n1nft-a(P1t~~ th::~ltJm1~n~1 1 12549 

...o 

YI 
.. 
"lI'8 - Mft• 

1 I U'1U n~l:tlll1 F1::L;lUUI'llFlr-f1 1 

2 3 4 

o 

5 6 7 8 9 

;]'1lYl~~'8'IJYl (20;]'f) ) 

10 11 12 13 

o 

14 15 16 

o 

17 18 19 20 x 

17 

x2 

289 

2 I U'1U liiutii~n~ ~!I'l. o o o o 16 256 

3 I U'1U "111F1:'iVltl il'l'l'lilcu o o o o o 15 225 

4 I U'1U wlli ~t::Y1nl:t:: o o o o o 15 225 

5 I U'1U n1~11lii Vltl~,!\n o o o o o 15 225 

6 I'N~'1'1 UIlI1\U ttlllltlt::Ll'lt;j I 1 o o o o o 15 225 

7 I U'1U Wl"lll:t;j 1'l'11~t11U o o o o o 15 225 

8 I U'1U rH';j\'l~'" nl.ll'fi~lJt o o o o o o 14 196 

9 I U'1U "t:::w~'; l"1vltl~ o o o o o o 14 196 

10 I U'1U IJLUl'I 11lii5tfl.l1nt I 
,­

11 I U'1U qVl5~n~ \.i1n.!~'lIj{uii I 

1 

0 o 

o 

o 

o o o 

o o o 

o o o o 

o o 

12 

12 

144 

144 

12 I U'1U f~l'ltf'" ~nll1 o o o o o o o o 12 144 

13 I U'1U QVl5U1 <iuVlfLLI'f'l o o o o o o o o o 11 121 

14 I U'1U 1'It111lii M~n o o o o o o o o o o o 9 81 

15 I U'1U f'll1'lju 'li1ndVln o o o o o o o o o o o 9 81 

16 I U'1U I'llJtlt::Il~PI t1t\tl~1'l1U o o o o o o o o o o o 9 81 

17 I U'1U Ilt115 Y1WN'; o o o o o o o o o o o 9 81 

CltI , ... ~ 
Pl1'i1-:JVI 11 llMl,,:j~~nl'j'V11f11ml).J l"1lfll-lU'lJ'f),,:j llUUY1Vl ~'f)U li'f),,:j ~n~rw:::ll~:::'j'ULlUUn. l'j'l~tJULU'j'llml-l~lV1t'ULf1~'f),,:jnVl!lVlLU~~ ( CNC MILLING) 

" CJ1 
W 



" ..
'lJ'el'VH'I~'ellJ'VI (20 oii'el ) .. ... 

'VI "lI'el- Mtl 21 4 6 7 8 10 11 13 x<3 5 9 12 14 15 16 17 18 19 20 X, 

U1tJ ~YNPI1 ~,,~""'~~.,(18 11 0 0 0 1 1 1 00 1 0 1 1 1 0 0 0 0 810 9 

19 u1tJ'ilIiiPlf ~'IIl'1lJ'li1 0 1 1 0 10 0 0 0 1 0 0 1 1 0 1 0 811 0 1 9 

20 1 0 0 0 0u1tJ'il\ffmi ru Ul'If 1 1 0 01 0 0 1 0 1 0 1 0 0 1 648 

U1tJ 'il\ffm:f ~11~P121 1 0 0 00 1 1 1 0 1 0 0 0 1 0 0 0 7 490 1 0 

U1tJ tll'lfLl'I'lI LL~lJ\.llJ'il22 0 0 0 1 1 7 491 0 0 1 1 1 0 0 0 0 0 0 10 0 

U1tJ ti1Y11l 1l1'lYl'il~ 123 0 0 0 0 0 491 0 0 0 1 1 0 0 1 0 1 0 70 1 

24 U1tJ L'ilnf1'l1 IU''lI'l~-iuYli 1 10 0 0 1 0 0 0 0 7 490 0 1 0 1 0 1 0 01 

U1tJ Ylil1lijJU '1\.l1l1Uti125 10 0 0 0 1 1 0 0 0 0 0 0 1 0 361 1 0 0 0 6 

"1'J).,JFl::: LL\J\J11 tJ'lJ'el 18 12 12 14 18 17 13 13 10 15 16 12 10 16 14 19 279 339715 10 9 16 

0.480.72 0.48 0.56 0.72 0.68 0.52 0.52 0.40 0.60 0.40 0.64 0.48 0.40 0.36 0.64 0.56 0.760.60 0.64P 

0.28 0.52 0.28 0.32 0.40 0.36 0.60 0.64 0.36 0.44 0.240.52 0.40 0.44 0.48 0.48 0.60 0.60 0.52 0.36q .' 
pq 0.240.20 0.25 0.25 0.20 0.22 0.24 0.23 0.25 0.24 0.23 0.23 0.25 0.180.25 0.24 0.25 0.25 0.24 0.23 4.67 

1JI1"M..:IvI 11 LL~~'1~t'ml'i'~lfilfl,)I~L~'tl~\,l"IJ'tl'lLLUUYl~~'tlU ~'tl'l ~m~ru:::LLf'l:::xULLUUnl'i'L;t.J\,lhJ'i'LLm~~IV1fuLfl1-'tl'ln~~[;ll\,lmi ( CNC MILLING) (Iii'tl) 

(J'l 
.p,. 
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'jl 

. .
 
o , ~ Q..I 

Ntl f) 1'i fllU lW'H1fll fll UJ l'trB'iJU'IJB 'I m.J1.J 'YlVi i;l'B1.J 

l~B'I ~f)'HW::Utl::'itJU1.J1.Jm'il;UrJU hhummh'H~1.Jlfl~B'InVlfl~ Tum} (CNC MILLING).. 

L p q = 4.67 , L X = 279 ,L X 2 = 3,397 

,
0 2 

fll'U1Wfll S2 = N2:x - (2: X) 2 
t 

2
N 

= 25 x 3,397 - ( 279 ) 2 

2
25

= 11.33 

'inn r tt n L pq 

n - 1 

.d 
l1Hl 

ol!i 

fl tl 
" ol!i Q.I ~ Q.I 

fl11lJl'lftllJ'U '\J tl~LL 'U'U'Vl f1"fftl'U'Vl ~ Q'U'U 

N 

p 

q 

ol!i 

fltl 

oIl:!I 
fltl 

~tl 

~tl 

0 ~ .ci ol!i Q.I 

'ill'U1'U'\Jtl'\Jtl~lmtl~lJtl1f1 

Q.I I "" 0 II) ""9. "".& Q.I oIl:!I Q.I I 0 Q.I 

"fffl"ff1'U'\Jtl~~'Vl1 ~f1 A'U'\Jtll1'U'I '1 'U'Ufltl"fffl"ff1'U'\Jtl'lfl'U'Vl1~nn'U 

" 
fl'Ul1~l1lJfI 

rl'f1ci1'U'\Jtl~~~'vhHfI'1mjtll1~'I '1 111tl ~tl 1 - P 

. " 
fl::LL'U'Ufl11lJLLD:nJ'j 1'U '\Jtl'llfl1tl.:lijm1~Q,j'U 

= 20 4.67 = 0.58 

20 - 1 11.33 

J1 J1 I I 
Q.I Q.I Q.I eJ. e:t oIl:!I QI 

~.:I'U'UU'U'U'Vl~"fftl'UQ'lJ'lJ'U lJfl11lJl'lftllJ'U 0.58 
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ffi)~~l~l'Uf)l'J 'I11t1'J~iY'YIjjfll'l'l'lJB\I'U'YIi1 rJ'UrHnJ'vbl~B{'li1rnH)'U 1vlV 1,*~~'J (lff11UM, 

2528: 295) 

LX LF 

~x 100 ~xlOO 
A B 

.,il <'l 

lllB E1 fiB t1'J df'YITIfll'W 'lJB \Itt'U'U'YI~ 'ffB'U If(v.!1;'l iYil q'YI i'J ~'11 'h~l1 tI'Ufl~ 1~'U ~mm~ 
<'l

E2 fiB 'lh~ iY'YI TI fll'W 'UB \Itt'U'U 'Vl~ 1:YB'U 1~ v.!1;'l iYll q 'Vl i'l1 t1\Il~ tI'U f1~UrJ'U ~mm;t 
<'lLX vlfl f1~H 'U 'W 'j1il 'UB \ltt'U'U'Vl~1:Y'e)'U 1~ v.!1;'l iYil q 'Vl i'J ~'I111 \ll~ tI'U ~~l~ tI'ln11 I ~ 

<'lLF fiB f1~ll 'W 'W n:lJ'\J tJ\lll 'U'U'Vl~bfB'Ul~ v-miYilq'Vl i'l1t1\1l~ tI'W ~~l1t1'UYh I~ 

A 

B
 

"
 -=:!'I 0 S/d Q,.I 

N flU 'il1'U1'lJVjl'jtl'lJ'Vl\l'l1il~ 

. " '" 
; 

lll91l'W B\I'il1fli'W~'e)'Uf)l'J 1,)tI ~1,jtl 111I~yhll'lJ'U'YIf1'fffl'lJ 1f1v.!1;'l iYilq'YIjj'j~'I111\1l1 tl'U ~ \I III .. 
'ffl1J1)t:ll~ff~)~\lfl~11 1~1 'U f)l)'I11t1)~iY'Vljjm'W'\JtJ\I'U'YIt~ tl'U fI BllYi1l~ 'e){'" ~,nr'U m~tI~\I'\Ju 1 '* 

'" '" 
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'ffi1~~1~lufl1·n111h~ffll~fI1'Vi'iJ'C)\I'lJ'Ylt1tJu~H)1l.yht\P1'C){'li1mH)U 1~wl~~m (t'ff11&6, 

2528: 284) 

M2 -M1 M 2 -M1 = ---=----=- + ---=----=­
P-M1 P 

dId 

~H'l'iJ'C)\If1~ttUUt,HW1l1flfl1l'ff'C)'lJfl'C)Ufl1~UtJU(Pre - test) 

d dQ,I 

~H'l'iJ'C)\If1~ttUW'iHW1l1flfl1l'ff'C)mH'l\lfl1ltltJU ( Post - test ) 

P 

I 

fill 

~1'iJ'C)\IVm1-d1u~'~1l1n~\P1lii' 1l~~~n~l'd1\1 0 - 2 

~ I d .c::::1o"~ "l v rI 
f1WJ1 'lJ'Yltl tJUfI 'C)1l'Vi It\P1 ell UU tfltfltU CVI1l1m! 1U 

~1~1~m'C)'C)fl1l1'~~~11l1fl 

I 

tt'YlUfIl M I 

M 2 

P 

9.10 

16.20 

20 

16.20 

20 

0.651 

- 9.10 

- 9.10 

+ 

+ 16.20 -

20 

0.355 

9.10 

1.006 
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'JI 

bb ~@l,:jn1iVl@l~'eltJ,r~~1 ~nI'L@l~'el1 f~iJn1tiWQjmb"N"lJ'el~Vi (t - test )
'" 

Lifl~ ~m1ru~LL~:dULLUUn1n;tJUlUnLnnJ~1V1fuLflifl--1nVlflVllU~ ( CNC MILLING)
'\J 

d:vTu i.h~. iuu~ 1 dflUi.htJ LL~UnLl"1ifl~r.rnm~flVllU~ 
, .... 

'VI 

rlflU (X) V1~~ (y) (y- X ) = D 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

U 1 tJ [l'"J Vl ~ 
'\J 

U1t1 t1~t1'V1ti'• 

r.rU'VI d1 

, , .... 
1"11 L'tl~t1 

8 

9 

7 

8 

9 

9 

11 

10 

7 

9 

11 

8 

9 

8 

9 

11 

8 

10 

11 

10 

182 

9.1 

15 

14 

18 

17 

17 

18 

19 

19 

17 

16 

14 

14 

15 

17 

16 

15 

15 

17 

15 

16 

324 

16.2 

4 

3 

6 

7 

6 

8 

5 

8 

9 

6 

3 

5 

5 

8 

6 

3 

6 

4 

4 

3 

109 
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( t - test) 

LD= 109 ,LD
2 

=661 N = 20 flU 

~D 
t 

-(2:D)~NL 
2 2 

N -1 

."j '"
 lllt! D flt! fl d lllU\9l fl~ VI 'lJ t!.:lfl~U 'W 'Wu~ ~~~
 

'" N flt! ~l'Wd'W'fl (fl'W )
'" 

I 

U'Vl'Wfll 

109 
t 

1_(_20__X_6_6_1_)__(_10_9__)_2_ 

\j - 120 

::: 109 

8.39 

= 12.99 

.dl d Q,I ~ Q,I d I 

'Olfl\9l1H:J t 9S.:llJ df ::: 19 :i~fl'IJfldllJl'b't!lJU 0.01 lJfll 2.861 
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'"
 

(CNC MILLING) 

n. 'I11J1m~'tI hl:iumlJ 1'i1hJ':i!!mlJ 'lI~1.h~lJ1m·.j~ ,j'eJlJ?l 'W'HloJ1'W 
q ~ 

'tI. 1Pi111.humlJ ,j'eJlJ?l 'I11J1m~'tIihlPi'IJ 'lI~1.h~lJ1~v.l~ 'W.:IOoJ1'W 
~ q 

fl. 'I11J1m~'tI hhumlJ l'ilhhumlJ ,j'eJlJ~ 'I11J1m~'tIihlPi'IJ VhOoJ1'W 
~ 

.:I. ,j'tJlJ~ 'I11J1m~'tIih~'IJ lJtJiJ!l'1tJ{ 'lI~1.h~lJl~v.l~ 'W.:IOoJ1'W 
~ q 

" " '" 1. I • "I. I ".d1. I "I " " .d, ,I2. ml'1tJ.:Inl':i'Vl':il'IJ11!'tItJ'W lJmmlJ'Vll.:11'W ~lJU~ln lJmmlJ tJ~ ~':i'lJ1.:1l'1tJ.:I~'Vlffl'W ~ 
~ 

n. Program Number 'tI. Data
 

fl. Monitor .:I. Program
 

-I '" , 1- I & " "2:1 '" 0', t3. 1lJmmlJ'I1~n (Main Program) 'W lJmmlJ'I1'W.:I "l ~~l'1tJ.:I~'IJ~ltJY'I.:I'lI'Wn ~'VJnflH 

n. M99 'tI.M30
 

fl. M 03 .:I. M02
 

n. M99 'tI. M30
 

fl. M 03 .:I. M02
 

. 
<C:lI 0 t:!t. Q.I 

n. !ff':ilJnl':i'Vll.:11'W'tItJ.:I!mtJ.:I~m 

'tI. i.:l' ,"!f1~tJ.:I.ijm 'V11.:11'W1'11lJU'IJ'IJ.:I1'W 

fl. un'L'tIltJ':iumlJnl':i'V11.:11'W 
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III 

6. vhri'i'U M !~'U'j'l1ffr'hi~m'lJfllJfllnh:n'Udd'Uifl'tl~~!fl~~~rOm• 
d ~ .:9 Q.I 

fl. mllJ!'j1'j~'lJ'tI~WmD~lJ~lPlfl 

'tI. fl11lJ!~ 1fJU'U 'tItJ~!fl! tJ-:liJ ~~fl 
.c.. oIl:!:I oIl:!:I QJ 

fl. fll'j Ifl'U 'YI WlJ U-:llfl 'j tJ ~lJ UIPlfl 

~. nl'H'UflVifl''YI1~fll'jmj 'U 'tI U~llfl'U 

7. ~-:lri'i'U G 1~'U'j'l1mlhi~m'lJfllJfll'j'l'11~1'Ud1'Uifl'tlU~!fl~tJ-:lrOm• 
d ~ oIl:!:I Q.J 

fl. mllJ!'j1'jtJ'lJ'tIemmD-:llJtJlPlfl 

.c.. oIl:!:I 4 QI 

fl. fll'j Ifl'U 'YIl~'tI~Wm eJ ~lJ eJlPlfl 

-:l. nl'H'UflVifl''YI1-:lfll'jmJ'U 'tI tJ-:lHfl'U 

8. ~~ni'U s !~'U'j'l1ff~1~~m'lJfllJfl1'j'l'11~1'Ud1'Uifl'tlU~lfl~eJ~rOm• 
d di a Q.I 

fl. mllJl'j 1'j eJ'lJ'tIeJ-:l!flHl-:llJ eJlPlfl 

q 4 .:9 Q.I 

fl. fll'j lfl 'U 'YI1~'tIeJ-:llfl 'j eJ ~ lJ eJlPlfl 

~. nl'H'UflVifl''YI1~flWH'lJ'U 'tIeJ~llfl'U 
q 

~ ~ oIl:!:I QI 

fl. fll'j lfl'U 'YIl~'\ItJ-:llm eJ -:llJ eJlPlfl 

~. nl'H'UflVifl''YI1-:lflWHlJ'U 'tI eJ-:lUfl'U• 

d1'U~'lJhhllmlJ 

'tI. 

fl. 

d1'U'I111'l.humlJ 

d1'UtJl hhumlJ 

tJ 

611'U1UeJll1L-l.hllmlJ 

611'Ufl"1~hhllmlJ 

d1'U~'lJhhlim lJ 
• 

d1'U~1(J hhllmlJ 

~. d1'Ul~lJL-l.hllmlJ d1'Ufl"1~hhllmlJ d1'U~1(JhhllmlJ 
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0""I ., '""iY" Y'illn tlJ1UmlJ~1'Un~'U 'i$nUfIltl1lJ'Uu 11 - 12 

NOOOO G54
 

NOOI0 G92 XO.OOO Z30.000
 

N0020 G59
 

N0030 T0202 S800 F100 M03
 

N0040 GOO X23.000 Z2.000
 

N0050 G85 X21.387 Z-48.500 P2=2.000 D3=6 D5=60 D6=613 D7=6 FI000 

N0060 G53 G56 

N0070 M30 

11. flJllJ'HmtJ'Uu~ G54i'Ul1J'JumlJ fiu 

n. tll'H'U~1911LL'H'U~-Wn~1'Uf111 VltJff'UV 
" 

'U. tll'H'U~.y;ff'Yll~f111'H1J'U'UU~ Spindle
 

fl. t11~~yhi,r PSG 5 '11~1'U
 

~. nnVltJ'il~-aNV~'illf1'i)~ M i1Jv~'il~ W
 

12. flJllJ'HmtJ'UU~ G92i'U l1JmmlJ fiu 

n. tll'H'U ~1911U'H'I1 ~-wn\D1i 'U f111 VltJff'UV 
" 

'U. tll'H'U~.y;ff'Yll~f111'!'l~'U'UU~ Spindle
 

R t11~~~li,r PSG 5 i'l1~1'U
 

~. f111VltJ'il~-al~V~'illf1'il~ M illv~'il~ W
 

n. GOO 'U. G 01 

RG02 ~. G03 



63 

. 
fl. ihff-:Jfll'Hiflitl-:J 

16. flla-:J';i'l1LY G89 t~'W';i'l1LYfllkrVhtl~1';i 

fl. fllff-:Jf11';inflitl-:J 
, , , 

o Q,I Q,I d.c:i 

'\J. f11 LY -:J f11 ';i fl f1lHUJ LYnrmJJJ• , 
o Q,I Q,I & 

fl. filLY -:J f11';i flfl'l1 "JJ "mIUU1-:Jmm. 

, " , 
17. fllff-:J 'ilU f11';i't11-:Jl'WU,,~tlfl'l.J l'I1rimv'W ~tlfllff -:J ';i'l1LYifl 

fl. M 99 

fl. M 03 

.1191 'J/'illf1'ilJ 'l1\PitlUfIltllJJ'\Jtl 18 - 20.. 0 

GB7
 

I
f', 
lp 1- -- !-' ~ 

l I T 
• I 

L,"t·,,<,······ ''1' ..• _--....0. 

I p~ 
" 

!<t -----+i 

'\J.M30 

-:J. M02 

P4 P3 
.;­

"'T--"-: w 
h-~--+ I, 
," i i 

---11l izl; 
;~.,--~-;--~~._~--* ... 

1 
,
.' 

,~ 

,_~-,- ••,_._~_ .............. •. .1
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" ,& ~ do QI 

'\J. fl111mf)'\JeJ\lVfUVlfWl 

fl. 5~11ilm.J1'Um.nlLf)t!z 

\I. 'il~L~]JI'i''U'\JeJ\lf111ileJt!1'UlL'U1Uf)'U Z• 

& ~ d .... 
'\J. fl11]JC'lf)'\JeJ\I~'UVlf)~ 

fl. 5~11ileJ'U1t!lL'U1Um.Jz 

\I. 'il~L~]JI'i''U'\JeJ\lf111ilmJ1t!1tt!1Uf)'U z. 

" ,& a do QI 

'\J. fl11]JC'lf)'\JeJ\I~'U11f)~ 

fl. 5~11ileJ'U1'UlL'U1lLf)'WZ 

\I. 'ilflt~]J~'U '\JeJ\lf111ilm.J1'UU'U 1Uf)'U Z • 



:35 

1iHUJ 11'U 'U 'f1 VI ~el1J 

~flllW~Ut\~~tJm.J'lJm·'H;j~'U 1thUfl'nJal'Yir'IJlfl~t)':H)Vl6V11'U,m ( CNC MILLING) 

1. fl 2. n 3. 'IJ 4. n 5. 'IJ 

6. .:j 7. fI 8. fl 9. 'IJ 10. 'IJ 

11 . .:j 12. n 13. fl 14. fI 15. .:j 

16. n 17. 'IJ 18. fl 19. ~ 20. 'IJ 
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. 
OJ a .... 

1. '1'Hi:YUt1~'HI1'til 

.... 
2. i:Yill'rnUJ1'til 

cS 
5. 11t11f10'Ml 

o ' ....6. 'ill'W1'W'H'W1tJOvr 

In 

AUTOMATIC MACHINE ENGINEERING 1 

" 
1'l11~VH Q 'Vi l~ffl'\J 1 i'W '11 ~flff\9l'.i tJ '.i:: fllfl'titJ,j'\9I '.i 1'l11~'Viotl'W ff \I 

~ ~ 

& d jJ I 

.fl1 fl fl1 '.i fl' fl 'IHVI 2 otl'W1l-Yi 1 

126 fl11H~tJ'W\9I~'eJ~ 18 fftJ~lM 'Vlq£j~ 1 mlJ tJB,j'~ 6 mml'eJ 

fftJ~lM bW~,rflftfl£J1I'1''eJ\li~Dm~'Wfli1l-l'eJm1m1 41ilJ\I~'eJfftJmM 

3 mlltJn\91 

2. t,j'l i 'j)'.i~lJlJfll'.if)l\ll'W'\J'eJ\ltfl~'eJ\I~fl'.imr5\91 i 'W~~ 

3. til itJ'.iUfl'.ilJ\ll'Wfl~U~::\ll'Wfl~\I'5\91i'W~~'tJi~\lll-J'1'1' 

4. ih1'fl£j~ i 'Wfll'.i i ~i tJ'.iUfl'.ilJfl1lJfl1Jtfl~'eJ\lfl~U'l~tfl~'eJ\I fl~\I'5\91 i 'W~~• 
5. t,1'Wfl11m11f1ruil-Jfll'.ii~tfl~'eJ\I~fl'.ifl'l'5\91 i'W~~ 

u' 

'I 'JI 'JI 

ftfl£j l U'l ~11 fltJ B,j'~tntJ1 fllJ tfl ~'eJ \I ~fl'.i fl'l '5\91 i 'W ~~'I1l-J.w'W! 1'W '.i:: lJ lJ 
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