
1. ~VffV1Jl'l11ifn 4 ril'\.l'l1~f) ~'1'l1lJ~12mYl ~~lih.jfl~ll'U'Uril'IH'I~ 5 % lm~fl~ll'UmllJ~'1'l1lJ~ 20 %

2. ,:rf)fiml1~V'II:UIJ'U~V'j,:;'ff llrl~f)~lJ ''U'liV'Iil'1~l'U1J'U~n1'l1'U~H
o .,9, "'" "'" 31 'jJ

3. ffllJl'j (l'UlW f)ffl'j IIrl~lfl 'j V'Ifl~m 'U'l'J f)'lI'U~l 'Ul'l1V'IffV1J

4. ,:rf)fiml1~V'II:UIJ'Ufh~V1J''U'liv,lil'1'UV'Ill~rl~ril'U~n1'l1'U~H ti'1'liV'Iil'11~'l'fV V'4tyl~ '''I1'1:U1J'U~1'U'l1~'1

'l' •.• , •.•~
1~1J'j~'4'UV'l1'1l'~I'J'U

ril'UVi
d

fl~ll'U'U~M fl~1l'U'U'i1~f111J5 %fl~ll'U'UI~lJ

1 50

2 30

3 50

4 30

fl~ll'U'UnlJ 20 %



A QJ QJ ~

'I1V-'\.ll2Jffflrt ~'I1ff'\.lflfffl1ol1 _

2. '"l~'Elfi'lJ1tJl:oJ'i'lm':::'Vl'lJ:i':::'j,\~1~:i':::tJ:::b')'i'l1L'Wm:i'~1?d_I'W1 (development time) rX'W'VJ'Wm:i'~1?d_I'W1

(development cost) ~~:i':i'tl'W:::~'El~I:oJ~(i1ifru'V1 (product performance) bb'i'l::::i'11'l11:oJ~(i1ifru'V1 (product

cost) b(;\tJ 'Elfl'lJ1 tJm mJ ~ tJ'WbbtJ 'i'l~~ 'El~tl '"l4' tJL(;\ tl'"l4' tJ'j,\~~~ n~1') ~ 1~1 ~ ~ I:oJ'i'ln :i':::'Vl'lJ1?1 'Eltl '"l4' tJ~'W1 'Elth'lh
,j'1~ (10 I'l:::U'W'W)



A QJ QJ ...,g
'lf~-'U1lJfffl'il 'i'l1ff'Uf)!'ff)'j,jl _

3. e.I~l?1.nru'f1'llill?l'\,\\i'li1oif'1)~~~b~moif'1)'l~'l[;]'1)11J~ (35 f'):;bb'U'W)

a. ~'li.ojfroi'lui.'Wm:i'~I?J,l'W'le.l~l?1.nru'f1

1 bb@tJ'1V1[;]'1)i1

200 'lJ'lVlA'W

350 'lJ'lVlA'W

1 bb~'U~'U1ii

41l?1:i'l-J'1~ (1l?1:i'~'l~ = ~'l~b~'1)'W)

21l?1:i'~'l~ (~~'V'l~'1)~n'lJ1l?1:i'~'l~~I?lVi'lU

f. ill~'lrum:i'e.I~l?1 (U'1)I?l'lJ'lU)

g. :i':;U:;b'J~'li.'Wm:i'~I?J,l'W'l

h. :i':;u:;b'J~'li.'Wm:i'VlI?l~'1)'lJ~'lum:i'e.I~l?1

"i. :i':;U:;b'J~'l~';)l?1e.1~l?1.nru'f1~'lbb[;]'1)'1)mb'lJ'lJ"l'W'\,\Ul?lm:i'e.I~l?1121m~'l~,

b~'1)~'W~I?l:i':;U:;b'J~'li.'Wbbe.l'Wm:i'~I?J,l'W'le.l~l?1.nru'f1~'loif'1)g ~'W'VJ'W[;]'1)~'We.I~l?1.nru'f1~'1)200 'lJ'lVi '\,\'In

l1'lm:i'~I?J,l'W'le.l~l?1.nru'f1[;]'1)~n 11l?1:i'l-J'1~ f')'lI?l~'l"l:;~'ll-J'1:i'bl~I?l~'W'VJ'We.I~l?1.nru'f1b'\,\~'1)150 'lJ'lVi

un ~m~'l"l:;~ I?l~'Wi."l~ 1?J,l'W'l[;]'1)'\,\'1'1)13.] "l'lbb~l?l'loif'1)~~ m:i'~ 'l'W'Jrub~'1)tl'WtJ'W~'ll?1'1)'lJb~'1)'f)l?1:i''l1?l'1)n bDu

[;]'1)i1b'Yl'ln'lJ10 %



~e-1-l1)J""fl'Cl ':i11"",xflflm,n _ . _

.utltUl'lJ Part 2 a.'U.n~Vl'a
1. 1~1'i11-l1ruVl1~1-lV1'U"il)J~eJVI'l11EJ'lJeJ~~'U~1'U~B1'lid (14 fltbb'U'U),

" d
" t1" ,j1'U1'U ~'U~'U"i111~'UV1'Uf'I~V1 ~'U~'Ubb "ie..l'U•

e..I~~ ~vVl'lha

"(~'U) (U1V1)

~'U~1'U CNC fhtl~u~~bf'l~v~ 1~fl•

lotimn 45 'U1Vi lotiBt'JiJbUEJ)J 1 ..............

B\ll"i1 2,000 LJ1V1/~lt)J~ ";J'U"t 300 lJ1V1 10 ..............

~t1mN m::LJ1'Um"i 100 ...............

lm'li"ibbfl"i)J 15 'U1Vi "
6 'U1Vi/:S'U 1000 ...............

~1t'li"ibbfl"i)J 2,000 LJ1V1/ B\ll"i1 200 LJ1V1/~lt)J~

~lt)J~

Fixture 5,000 LJ1V1

~
fhtl~u~~bf'l~v~ 1~fl'll'U~1'U .

Injection Mold lotit"V1t-'I"l"1G1~n 'lJ'U1\ll 1 V1rl'U ................

250 n~)J

"
:s'U"t 80 LJ1V1

1 bbG1'U ...............

~t1mN m::U1'Um"i

lotibb~~)J~ bfl~B~'lJ'U1\ll 2700 KN
1 ~1'U ...............

"i1fl1 2,500,000 LJ1V1 5\ll1\1l'95 ~'U/~lt)J~

eJ\ll"i1 1,500 LJ1V1/~lt)J~

2. 'J~1~f'l1111V1111a'lJeJ~1'i1~B1'lid (10 i'ltbb'U'U) eJl':h "1~fl11)JVI)J1EJ" 1)J1'libb~ "1'i1bb'li,,")

n) Time to market



~tl-'UllJffflft 1'l1ffU f1flflfn _

3. L~EJf1~Jm.h~e_J~\l1J1ru'f'i~b~1.J~J 1tJ'l 'U:Ul\l1t1'.i~'ihj''U ~~ruG'lllJl'.i{lL offVl~f1f11'.i'!l€J~f11'.i€J€Jmb 'lJ'lJb~€Jf11'.ie_J~\l1 (DFM)

VI'i€J€J1'ilLoffbu'V11~VI~ f1f11'.i€J€Imb'lJ'lJ b~€J f11'.itl'.i~f1€J'lJ (DFA) b~€JtI~'lJtI'.i~e_J~ \l1J1ru'f'i,r1.J" b(;lEJ'YhL~~'UV11.J'.iJlJ6W1G1~, I ,

bbG1~hJ'VilL ~F1rum'V1'!1€J~e.J~\l1J1ru'f'iG1(;lG1~ EJf1~J€J~l~ 2 e_J~\l1J1ru'f'i 'V1~€JlJ'.i~'lJ'.ilEJG1~bBEJW.h~€J~'Vil€J ~1~ hUl~, ,
bbG1~Jl(;l~t1t1'.i~f1€J'lJf11'.i€J'i5'lJ1EJ (6 F1~bb'U'U)

• d -U!l~ .
fl~bb'W'Wvtl~\'l'l'WYI fl~bb'W'WbllllJ

2 1 14

2 10

3 6

'l'llJ 30

fl~bb'W'W~IllVi'ltJ 5%



~t1-'\.I1J.H"fli:l 'jl1"1"lrf1fff1'j,j1 _

1.1 \I~'j~'lf-j'~-:5'fl'i'll1\l1 (Product life cycle) '1IeJ~t:lltJlvJJ.JlVl~?llm~'U (PS) ~1V1-r'IJ'IJ'j'j~1~eJ1V11'jVl1eJ'1I'UJ.JllJ~eJ'Uti(eJ~

'lh~f1eJ'lJl1i'ltJeJ~rl'lh~fleJ'lJVI~fl1 'Ubb'Ulb'1l\l1'j~'IJ'lJeJ~1'jth~ eJ5'IJ1tJbbl;1~ll~bb(;N~~t1'j~fleJ'IJ

1.2. t11ti(eNfl1'jrl1V1'U~1m-rrt1ltJ'IJ'j'j\l.ti'ru'l'1~lV1-r'IJ1~eJ1V11'jVl1eJ'1I'UJ.JllJ~eJ'U~~eJ \11fl~eJ ~eJ1V11'jf'lru~1m fl'i'jJ.Jl'l1?I\l1~,
J.JeJ.~ btJ'U(;..J~\l1.ti'ru'l'1b~eJ~~ bbl~l!i'eJJ.J fll;1tJV1i5fl1'jeJeJflbb'IJ'IJb~eJ~~ bbl~l!i'eJJ.J~\I~'I11J.J11m'Ufl1'jeJ eJfl bb'IJ'IJ'IJ'j'j\l.ti'ru'l'1, ,
.., .., J(.I .., 1'" ~ 1 '"mtJ\ll1J.Jm1J.J\lleJ~fl1'j'U m'ju'j~fleJ'IJ~ltJeJ~ 'j'IJ1~ eJu'IJltJ ~tJ?I~b'1ltl

1.3. t11ti(eJ'lfl1'j~'l~'U~htl'j~bJlVl'1l~ 1vJVl1JmltJ'U\l1btl iJ~fl~J.JtI'j~ bVll'ltJ1'jtl ijflf1'j~ bU tJ'lJVl1~~~bbl~ l!i'eJJ.J1~u l~~\I~ti(eJ~
, "d.J

tl~~\lllJ.J eJ5'IJltJ11fl~'j~bUtJ'IJ~~fl~llf'l'jeJ'lJf'l~J.Jb~eJ~eJ~ 1'j



4V-'Ul1J~fl'fl ':i'l1~,rf1flml1 _

1.5. 111~~I'l.nru.,:j'lJ€l'lu~~'V11~ l~_rUbl'l~€l'l'VI1JltJ ( E u'Uf1~€l'l~'Wf)l 'VI1JltJml1J·;h~~I'l.nru.,:j,j'W~l'Wf1~'l~bUtJU l~bb(;1dJ

on€l1J(;1ml1J~€l'lf11'l~11 'lJ1'Wbb~(;1~~l'Wl~Ul'l~~€l'l~'ll t~\~€l'lJ€l~l'Wf11'lth~b:W'W 'l~umh'l,j'€l tJ~l'W(;1~ 2 on€l1J(;1
'U ,'U

•'{'I",." ,2·

, ~
'" CIl 4 ." .. Co I I """ V o::t 1 I ll.N::>l V ••••••••

1.6. fI11Jbl'l'l€l'l'VI1JltJ -"!!!1J"?!"- 1'l~€l~U'Wf1(;1€l'l61'Wl'll'V11J1tJ(l'l€l~'l bb(;1~U'lU€lf1~ru611JUl'lbQ'Vil~m'lJ€l'lQmf1'Wbb(;1~1J

d 1" ~"'V11J1:ij~~Q(;11f1'Wb~mh'lh

1.7. 'lJ€lUb'lJI'lf11'lth~b:W'WbbUUCradle to sate 1'W LCA ~f11'll'l'l€lul'l(;11Jl'W~Twl~1~ul'l1~tJmtJl'W'lJvub'lJ\Il~€l'l'l~U, ,
onm.J(;1bMtJ1nU€l~1'lUl'l

'U

j



~~-'UllJ'fffl" ':i'l1'ffUnfffnn _

1.8. [:,j~m~'V1U'V1'N~~bb'W)ii''il:lJ(Impact category) ~~ml1lJllbl'l'l1~Vi 7 (ill:W'il~hth~ 'il5UltJI'l11:lJVI:lJltJ~'V1V'i

m~lei'~n'1m'il~[:,j~ m~'V1U bb9l~~ (ill

2. 'ill n-rrmJ~ bnru'Y"iVl~n~ filVl'U~1'IX b~'ilfl~lJ~€J€J fl bbuutl'l~ bii'Ul'llllJG'11Aru1'U\1ll'll~~l'U~l~ 'iI~l-rrl51bl'l'l1~Vifll'l(il~~'U 1'iI
'U 'I '" •.•.

~ltJ15fl1'l Analytics Hierarchy process ,AHP b~€Jr1l'UlruVlll'il Priority vector, New priority vector, Amax ,

CI, CR bb~~'l~U11fl1'ltJ'illJ1U[:,j~V1~€J hj l~tJ'l~Ul'il~r1l'Ulru 1~~~1'U'li€J~"h~~:Wb~'Ul'litl~l'11'il~\1ll'll~ l~tJ'l~u(illb~'1I~~" ,
'V1f'1iitJlJ~ 3 bb~~fl1bl'l~€J~V1lJltJ"fl~~ 1'U'li€J~~bVl~tJlJ'1I€J~[:,j~t1'l~bii'U(10 l'l~bb'U'U)~

GoaL P A C S M Priority New NVlPV CI = ..................

vector Vector

PV NV RI = 1.12

Performance (P) 1 3 1/9 3 7 ................ ................ ...............
Appearance (A) 1/3 1 5 3 1 ................ ................ ............... CR = ..................

Cost (C) 9 1/5 1 5 1 ................ ................ ...............
Safety (S) 1/3 1/3 1/5 1 3 ................ ................ ............... [:,j~fl1'ltl'l~bii'U

Maintenance (M) 1n 1 1 1/3 1 ................ ................ ............... D tJ'illJ1U

Total ............... 0 l1JtJ€JlJ1u

Amax = ..............................

~1'1..1~
~ d " I'I~LL'I..IUml'i''lJtl'V1 I'I~LLUUL\l1~

3 1 40

2 10

~1~ 50

I'I~LL'I..I'I..I~{;1ViltJ 5%



~'el-'\.mmfl'" ,.nr"'''Unfffl111 _

'UVl'U1Vl'Vl,j'1~~'U'iil'U'Vl~fl'l'1JB~'lJ'j'i'iJl)ruon~B containment, preservation and protection,.. ,

, ,t.I,
QJ QJ "........ ~ '" 0 "I 1I """ <d/ .....c:lI QJ Q I1.4. 1G'f~'U'i'i~.flru'YIVl~bb'1..11b'U~~fl'Ul~l b'llb'W~'1J'U~lflVl~~I'1B1G'f~u'i:::b.flVl .

tJ .."tell 1v 0 ~ lIl1 ..,,[ 4

bbG'\:::'i:::b.flVlVl~bb'U1'U~~fl'Ul~l 'll'UBtJ~~~lflVl~~I'1B .

~ ~ ,~ ~ ~ ~ 1ft ' " •• "'ltJ 0 ~ ~bb~:::'p'W~lG'f\llfl'll'U~t;!'Vl1'll G'f'1JB~\ll1~'il'UG'f:::~1fl'llBV11 Vll~l\llfl'W~lG'f\llfl'll'U~ .

1.8. iBril'Vl'U~ 'i:::bUtJ'Ufl!jbflruon 'Vl~Bfl!j'Vl~ltJ ~b~tJ1iB~n'Ufl1'i'lJ'j'i~Jl'ru.,;G'fl~1'it1~~~~dJ'U'Vl~1~'Vl~

" 1'" I o:!Il !V '"ml~'l ~ 3 fl~~ I'1B1) ~1'U public safety 2) ~1'U .



~'el-'Ul1J'fffJft 'i'l1'ffUf1fff1fll _

?I1J1J&il1v1TLJllA'oru1JtJU'\fUJlV'iJlf1e:r~~f11'ihh~'L.If11VltJtJf1hh'U'U'U'j'j'iJ.nrusYi6l1VlorU~'L.If11'I.JtJ'I'U1~'V1tJ'l~h.fWltJUmru
'I 'U 'I 'I

hl'1~tJ~1-tit'r'Jvh <Vii) h~mJtJ~n'L.I1'1111Jh~VVllV1'L.I'j~Vdl~f11'j'I.J'L.I~~1u~~~tJe:r'U1ti11'11Vlvll'L.1h?l'L.Imh'L.Idf1~1'L.If11'WtJf1bh'U'U~
~~f1G'lld~11J~hi1'L.111hVl1Jl~?I1J~?I~'jd1J~~f11'jh~tJf11-til?1~ f11'jfhVI'L.I~'jUhh'U'U'I.J'L.I1~hh(;1~m~'Ud'L.If11'j~~~~~ffiVl?!1J1J~

'I 'I 'U 'I

Vl~tJ'j~'U-rrtJ1J~~'i11hU'L.I~tJ~1m 'L.If11'jtJtJf1hh'U'U~l1Jl'1dl1JhVl1Jl~?!1J. ~

, .,I ~ .,I ~
!'1~ bbt1t1v1'hiil:'\1t1'V1 'tJ'il'VI !'1~U.t1t1b\illJ

4 1 20

2 10

'i1lJ 30

!'1~bbtltl'1\i1Vi'1V 5%


