
fl1'~i'lil\JtI~1t1fl1f'l : t1~~~1fl1flfl1~~m~n~ 2
., ., 4.1 ~
11JVI : 20 fnJfl1'W1Jli 2555.

Ufl1~;rfl~1 : 2554

~1~1: 13:30-16:30

\1il.:J : 5201, 5817, Root1't11 : 225-351 f1l'HlBnbL'U'U 1~-:J-:J1'\.J~~611'Vlm~~

V!liI;lllt1Jfl1~i'lil\J 1V1'\1'U1J~1fiil iflfl1~~;t11J 1 fl1f'lfl1~;rfl~1 ~~::t1i'\J'lflt1J'1t11't11~V!1iI;1ll

~1'W~~11i1::~ilft'ltl11Jfl1~i'lil\J

1. iJeJi'leJ\Jih~\I'V11J~7 iJeJ iJeJ~~ 10 fl~L~'lJ'lJl'um~~1~ri1\lleJU 13 'VI1J1

2. ~11Jfl1~'VI~U~1J~\I1~1 ~\I~1J'J1n~~'lJ Ll'lJLL~~fl1Ji'leJU\!~'VI~U~1J1~

3. ~11J,j1G11'lJ1~G11'lJ'VI~\I'1JeJ\liJmmueJeJn\!1n~eJ\li'leJu

4. ~~t1~~i'I\lfi\!~eJeJn'J1n~eJ\li'leJ'UrieJ'lJ'VI1J~L1~1i'1eJ'ULL~r:le)\ll~1JmJf11130 'lJ1Vl 1~EJnijeJ'1JeJeJ'4t\J1\ll'J1n~fl1Ji'leJ'U

rieJ'lJ\!~~n\!1nVl1J\I•
5. L~eJ'VI1J~L1~1i'1eJ'U~LiJ1i'1eJ'Ur:leJ\I'VI~~f11~L~EJ'lJ1~1~\I~'lJ

6. ~~tJfilliiLiJ1'lhEJ'V1\!~\ll1'lJfl1~i'leJ'U\ll11JtJ~~fl1l'1flru~iI'11m~1J1'11i'1\ll{in 'V1~f'ieJtJ-r'U\lln1'lJ~1EJi'1J1~'V1\!~\llLLfl~~n"dJ , ,

f11~L~EJ'lJ1 fl1flfl1~~n~1

7. 1~vi11'lJoijeJi'leJ'U'W~eJ1Jn'ULLi'I~\Ii5v11eJ~1\1~~LBEJ~

8. L~EJ'lJ'iJeJ~vrmrn~n~11'lJiJeJi'leJ'U'V1n'VI1J1riel'UL~1Jv11L~m1eJ\ln'lJfl111J«'Ui'I'lJmrum~~1~ri1\lleJU'VIfl~\!1ni1,j'U. .



· " fl::U. 'U'Uvtl~fl1tl111 fl::U.'U'UL'lll

1. 10

2. 10

3. 10

4. 10

5. 10

6. 10

7. 10

Total 70

,ji)~1. (10 fl::U.'U'U) 'l1mr~h~~1'UL~2J~'U(LLG1Vl~~~1tHh~~1~)L~€llm'UnwtJ-r'I.Jt.h~~~1Vltl1fifm'lJ€l~CRAFTVl1nnl'VI'UVl" ,
oii€l2J~tfl2Jlrum1Lfl~€l'U1::vr;h~LL(:.J'Un~~\9mWlh~~1~bL~~~'U~bb(:.J'UnA, B, C, bL~::0 ~€l 20 X 10, 10 X 10, 10 X 20

"
LL~::10 X 10 ~111~b2J~1(~12J~1~'I.J)

B 0
A

C

~

A B C 0

';)1n
A - 100 200

B - 30 20

C - 30

0 -

, , "
n. f'il'U1ru1::tI::'Vmm1bfl~€l'UVl112JVi'~'VI2JVl'lJ€l~~~b~2J(4 F/::LUJU)

'lJ. L~€ln 1 ~bL(:.J'Um~€lG1~'I.J\9\'lbL'VIU~n'UbL~::G112Jl1()~Vl1::tI::'Vll~112J~~1~(1 F/::LLUU) f'il'U1ru1::tI::'VI1~m1Lfl~€l'U~

112J~~'VI2JVl'lJ€l~~~1'VI~(5 F/::LLUU)



'!ia 2. (10 I'I::LLUU) m'I-:l-:l1'Ubb~-:lhnJbii~~'Uh-:l-:l1'UVI~-:l til€J-:lm'I€J€Jnbb1J'Uer-:lh-:l-:l1'U~1tJi5nWlJ€J-:l CORELAP h-:l-:l1'U

~-:ln~11iibb~'Un€J~ 6 bb~'Un ~€J A, S, C, D, E bb~~ F V11nn1V1'U~er-:lbb~~-:lm12J6lil~'U5~-:loffm.J~off1-:l~1-:l1~~~1-:ler-:lh-:l-:l1'U~ ~
1V1~ m tJ1'U~'U~'!J€J-:l1'I -:l-:l1'U~n1V1'U~~-:l'ItJoff1-:l~1-:l(ri'1HtJ~m19wn.:Ju.#ltJnu:m;f).:Jf)6PJ1.:Jntf7.:Jf1f).:JitJm 1.:J.:JltJ)~ v

A (100 m2
)

B (100 m2
)

C (200 m2
)

D (100 m2
)

E (200 m2
)

F (100 m2
)



ia 3. (10 l'I::LL'U'U) 'OJ1f1fl1'SU'S~3J1~H.J"~1EJf'1€l3J~1b\ll€liYf\.rh'h1oU~1EJ'S13J~€liJ'1J€l.:l€lUf1'SfihJ'l.J~1EJ2 'llU~ bb"~-U€l3J"~
, 'U

b~EJ1-U€l.:l1'Uf11'Sfhu1rubb'\.J'\.JCOFAD ~13J1'Smb~~.:l1~~.:l\ll1'S1.:l-U1.:l~1.:l
I I ..I I ..I

'S::'VI11~ 'S(I'ti'U,mJLLtJtJVI 1 'S(I'ti'UmVLLtJtJVI 2

LL~'Ufl l'ht;;~hv I'ht;;~1V % m'St;; I'ht;;~1V I'ht;;~1V I'ht;;~1V % m'St;; I'ht;;~1V

cT'ULLu'S l'I~vl ~1'U 'S111 cT'ULL'lh l'I~vl ~1'U 'S111

A-B 1000 2000 2 3000 900 4500 3 5400
A-C 9000 18000 18 27000 3000 15000 10 18000
A-D 3000 6000 6 9000 4500 22500 15 27000
B-C 4000 8000 8 12000 600 3000 2 3600
B-D 7000 14000 14 21000 1200 6000 4 7200
C-D 5000 10000 10 15000 4200 21000 14 25200

113J 58 48

'Vl1f1fhvl'U~ ~11oU~1EJ1'Uf111~.:JVJ'U1(1'1J'U~1EJ'llU~~1 ~€l 100,000 '\.J1V1~€liJ

~11oU~1EJ1'Ufl11".:JV1'U1(1'1J'U~1EJ'1JU~~2 ~€l 150,000 '\.J1V1~€liJ,
'OJ1f1-U€l:l;J~~.:Jf1~111~ 'Uf'!. b~€lf1fi1'U1ru~1H~1EJ~bfi~'OJ1flf111~'b.]1-u1(1'1J'U~1mb~"::'llU~bb,,~111~1H~1EJ~.:Jfl~T"J

'\.J1flb~3JboU11Ul 'U~1H~1EJ113J~1'Vl-r'\.Jbb~,,::fibb~'Ufl'OJ1fl,x'U1~ 'Uf'!. b~€lfl'llU~'1J€l.:J'S(I'1J'Uri1mb"::1~b'Vl\ll~"U1::f1€l'\.Jf111b~€lfl
'U ,



;j£l~ 4. (10 I'I:lLLUU) 'iJ1f1':itl·h:j"1.:jLL~(;l.:j~'lJ\JlB'lJm'j~ii\Jl~'lJ':n'uLLm~~h~'Um'jvi1.:j1'lJ1(;l~~,)L~'lJ~LL~(;l.:j'U'lJ~B.:j1'lJfiB
"

n~1mm'lJm'jvi1.:j1'lJ~'lJ\JlB'lJ,r'lJl(;l~'VI'll1miJ'lJ 'lJ1Vi 'VI1n~B.:jfm~ii\Jl1m~1'lJ~~ 10 ~'lJ l(;l~ij 10 .a-')1~Nvi1.:j1'lJ\JlBl'lJ1~

l'i1'lJ')ru'jB'Un~1vi1.:j1'lJ (Cycle time) ~1'lJ,)'lJ~f1l'U.:j1'lJLL~~~(;l~'j'j.:j1'lJL-rr1~~mij.:j1'lJ\Jl1.:j11(;l~i5 COLUMN RULE

'VI~.:j'iJ1nm'j~(;l~'j'j.:j1'lJLL~,)1~l'i1'lJ')rutl'j~~V1crmV'l'lJB.:j~1~m 'j~ii\Jl



;;ail 5. (10 flI::LL1J1J) 'l1mtloff1.:1~1.:1LL?l~.:I.ff'lJ\9lm..lfl111:-J~\9l~'lJ.:I1'lJLLG1::~1~\m11'vi1.:11'lJ1~EJ~1LG1'1J~LL?l~.:ItI'lJ~eJ.:l1'lJ~tl
"

mnmm'lJn11'vi1.:11'lJ.ff'lJ\9ltl'lJ,j'lJ1~EJVltJ1EJL;j'lJ 'lJ1Vi Vl1n~tl.:lfl111:-J~\9l1m~1'lJG1::10 ~'lJ l~EJij 10 -&111J.:Ivi1.:11'lJ~tl1'lJ1~

fi1'lJ1W1tltlL 1G11vi1.:11'lJ(Cycle time) -;i1'lJ1'lJ?lCll'U.:I1'lJLLG1::..ij~?l11.:11'lJLoff1~?lmii.:l1'lJ~1.:111~EJi5fl11~'lJVl1LL t1t1EJtl'lJn~t1

Vl~.:I'l1nfl11..ij~?l11.:11'lJLLGi'11~fi1'lJ1wtl1::~'V15m'V'l'1Jtl.:l?l1 EJfl1 11:-J~\9l



•• ..I 'I".' '1~ "'I'lI£1'V1 6. (10 f1::LLUU) b'VI~eJ'Ufl1m~EJeJEJ~eJ'I.J'U~1'I'WL'U1b'J

1. J1~b~'U~eJeJ::h

2. fl11~m::~1'l~1fl~11'UeJ'lJ1~eJeJ::h n1~~1~eJ~1'lh

3. L~EJ'U"'1'U'I.J~::fleJ'U~~1R'Y'UeJ'l~::'U'U'I.J-r'UeJ1f11i'1 LL~::eJ5'U1EJflwvi1'l1'U 1~EJ~eJ'UeJ'l"'1'U'I.J~::fleJ'U,!'U '1

4. eJ5'U1EJfh11 Total Solid LL~::15f11~1~~1 Total Solid



1. LL~ulJiin1,l "'~ 1tl-mlu L"'1I1~"'1",i'Un1'1Ll'I'1~\1~~ h:l~1ULLuut"

1: LLUU~~\Jl.nW'; 2: LLuUm::U1Ufl1'S~~\Jl

" ,
3: LLUU'UU:l1ueJ~ti'uVi

2.a1iuiu'tl8~~1Uil~~'Vi1 (Sequence of tasks) ii1'l1111"h~'tllL{jU;jLl'l~tUn1'~'l11~~~1'~~1ULLUUt'l

1: LLuum::U1Ufl1'S~~\Jl (Process Layout) 2: LLUU~U:I1UeJ~ti'u~(Fixed-position Layout)

3: LLUU~~\Jl.nw'; (Product Layout) 4: -ifeJ1 2 LL":: 31~~n~eJ.:J

3.Ll'I~8~~m"'~1E.J",'I!1il "';8~UULl'I~8~~n, (Multifunctional Machine "';8 Machining center) 'WL"'1I1~il~~titiu~~

1'~~1ULLuu t'l1l1nilq'l
1: LLuum::U1unT'.i~~\Jl (Process Layout) 2: LLUU~~\Jl.nw'; (Product or Line Layout)

3: LLuun~lI (Group Technology or Cellular Layout)

4: LLUU\Jl111~1LL'VI'll.:J.:J1U'VI~eJ'llU~N1UeJ~ti'U~(Fixed-position Layout)

,,~ ""'~ .,,. .. ~ "
4.'tl8~~'WU!1U PQAST 'VIL'tlLUn1'88nLLUU~~L'~~1U 1I8~L'U1~

1: ~~\Jl.nw'; m1l1W .ffU\JleJUfl1'S~~\Jl'S::UU n"1

"3: ~~\Jl.nw'; flW.fl1Vi -UU\JleJUfl1'Sc-J~\Jl'S::UU n"1,

2: ~~\Jl.nw'; m1l1W .ffU\JleJUfl1'Sc-J~\Jl~.:J~'liu~uu nm,
4: ~~\Jl.nw'; flW.fl1Vi .ffU\JleJUfl1'Sc-J~\Jl~.:J~'liu~uu n"1, ,

:: "" ~ .,,... .,,. .. .,.r
5. 'tlU"8U'VIL"'1I1~all LUn1'88nLLUU~~ L'~~1U'tl801111'11m88nLLUU~~L'~~1UlI"oIIU

1: 11.:J~.:J'lleJ.:JLLc-Jun-11.:J~.:J1ULLI'l"::LL~un-L~eJnvi1L,,-&iI')~.:JLf'1~eJ.:J..ijm

2: L~eJnvi1L~-&i1')~.:JLf'1~eJ.:J..ijm-11.:J~.:J'lleJ.:JLL~Un-11.:J~.:J1ULLI'l~::LL~un

3: L~eJnvi1L"-11.:J~.:J'lleJ.:JLL~un-11.:J~.:J1ULLI'l"::LLc-Jun-&iI')~.:JLf'1~eJ.:J..ijm

4: 11.:J~.:J1'S.:J.:J1U-11.:J~.:J1ULLI'l"::LL~un-&iI')~.:JLf'1~eJ.:J..ijm-L~eJnvi1L"

., • .I....s: .., ...I.. . 0...1 t II .••• ., III
6.'tl8LLU~U1'V1\'l11'1tll'VIq"LUn1'n1"'U"'VI1L~'VI\Jl~'IJ8~"'8~q'IJ11'18'118 L'l

1: f'11'SeJ~&iI')ti'un1LLVi.:JeJ1f'1W'il::1~~~1')1n1Ufl1'S'S::U1mh~EJ mfl1f'1LL,,::n~u

2: 1mi'liJ,,~ijVi'lin.:J1uvi1.:J1umJ1I1n~~1')
, '"

3:eJ~~uuul~Luu~tl~'S'Sf'1ti'u~1EJn1'Sc-J~\Jl

4: eJ~~1U'VI"".:Jql')'lleJ.:Jmf'11'S1'S.:J.:J1UL~eJliJ::lm~ijn~u 1~lumufl11c-J~\Jl



7. h:IoII11JLL~.:!'VIi1.:!i't/~1.:!~a"flfiil.:!lflaL ViV1J1\1',;t/l 'H.:!11J~a"iMiV1J ~.:!th::flilt/l tl~1v l~flfiil.:!LLa::"·mfiil.:!".:!~tl ilV1fl

~'1t/11~1,1;L~~il.:!uill~~11L~'1::~i1J"il1Jfl1,~a"

1: ue.J1Jf1ijnTn~1JVl1.:! (Travel Chart) 2: LL~'Uf1ijfl1'i1V1~'1I'1Nm::t/11Jfl1'i (Flow Process Chart)~ ~
3: LLe.JW;jijfl1'ivi1.:!1'U(Operation Process Chart)

4: LLe.J'Uf1ijfl1'ivi1.:J1'U'i::VI';h.:Jl"l'Uti't/Ll"l~€l.:J~m(Man-machine Chart)~

8. "1~~1"'!11J~il.:!~"i'l1'V1m,~ fl1,~~1\1'u\1'il.:J~1~,jil.:!l'i11J1N'I1mi11J11J~1J.:!11J11J~"'1~1J.:!11Jl~Lii1J 15 ~1J ~il.:!U

\1'il.:!~1~ 1 vi,!.:! t'11~1J.:!11Jl~Lii'U 40 ~1J ,jil.:!ii~1~ 2 vi,!.:! ti1iil'l1J.:!11Jl~Lii1J 80 ~1J ,jil.:!ii\1'il.:!~1~ 3 vi,!.:! LLa::ti1~1J.:!11J
.~ .•.., -I...:.r~I" ,.,..1.,.:.1 ..I~":"T •••

~1flfl111J'I::~~il"'11'1Y.:!1Y~LYUJ~Y ~~Lfl1J 50 ~1J "ili'l1~Vl"il.:!L'W~~1J 1~1J.:! ~.:!1J1JCI1~'.:!.:!11Jil"i'l1'V1fl·n~'VI1J.:!~~1J.:!11J•
300 ~1J '1::,jil.:!ii\1'il.:!~1~~11J11JLvhl~

. .. •..
'il1'U1'U'VIl'ltl~nl'i

600,000 ;j''U~tltJ

1: Ll"l~€l.:!iil1l4, Ll"l~€l.:J1'i'11I2, Ll"l~€l.:Jvi'U~1, Ll"l~€l.:JVl1J~3
4 q ••• 4.J 4 I •••• ~ ~

2: Lfl'i£l.:Ji11112, LI'I'i€l.:J1Jl11l2, LI'I'i€l.:JV'l'Ui'I1, Ll"l'imV'l1JV'l4
••• CII ••• 4.J 4 I q 4 c:r, ~

3: Lfl'i€l.:Ji11113, Ll"l'i€l.:J1Jl11l2, Ll"l'i€l.:JV'l'Ui'I1, Ll"l'i€l.:JV'l1JV'l4
4 <11:II ••• CLI 4 loClII ••• c:r, ~

4: Ll"l'i€l.:Ji11114, Ll"l'i€l.:J1Jl11l1, Ll"l'i£I.:JV'l1Ji'I2, Ll"l'i€l.:JV'l1JV'l3



1 . ~ ..1..1 .I" .,,. ••,. ...1 ••~ ..I •• .,
10. 'Ufl11f1l1'U1W'VI1'n'UVlVlL'VI~1t1'l2J,,1'V11Ufl1111011~oII~1011o111'Um ~1011o111'ULL'VIoII'VI'UUIL'UilVl 9,000 f11'1011W''' LfIl1tH'lfl1

•• •.• ~.. ..: •• .,.. •• •. ~ •. ~ ..I.. ..I
300 LfIl1iloll m'l1L'U'UflilollL'n~LfIl1iloll'lfl1ilfl 20 LfIl1iloll 'ltfl£loll~'llL'U£lVl£lflfl''111011Wfl1

11. ;;ill''LL1'I''oIIiiolli'llafl'\~KUI'l11~i~oW'Ulhtiu\1011 1'ULL~1JIl1'n 'VI;£lLL~'U~oIII'111~i~oW'Ulht'Vl"hollfi'lfl11~

1: 0 () 2: O~::::::::lO

3: 0----0 4: OVVV'D

~., ~.. . ,.,..: ....~
13. 1Dfl1111011~oIILLUUCORELAP il1nEl~£l~f1f1£l~u'U Elm1'U~il~'l

oQ Q.JQ.J~ I I Jldo cv , I

1: U[:.J'UJl1Jl'1111J?11J'Vi'lJli'~'VI11.:1'V1'lJ1El.:l1'lJ 2: 'Vi'lJV1?f1'V1''ULLI'l~~'VI'lJ1EJ.:I1'lJ
"

3: I'l~U'lJ'lJti'1'l111'l111J1m\''B~'lJB.:I'VIt.i1EJ.:I1'lJ 4: f)W~'~L~EJ.:I1'i1U'VIt.i.:l(weighted rating) 1'l11JJ1'V1,rf)1'l111J~1J~'lJi5

14. 'VIU1i1~£loll1'l1"iLLflt lfl,)oIIijioll,j£ll ud Elm 1'U

1: m1~'U'lJB.:I (Receiving)

3: m'L&i1JL~1J (Replenishing)

2: m'~1EJ'lJB.:I (Putaway)

4: f)1'1'l'1~~B1JLI'l~B.:I~B'lJ'lJri1EJ

15. fl11f1"LaVoIIioll'VI;£lLaVoII1'Uf'l1'UitW;JollU1t1'lollfll1 'Ul'HoII1'U 1'I11,j1LU'Ufl11"oII;;£ll"

1: V1EJ~1'lJ~ih~EJ.:I~.:IBBf) 1'lJ1.1'lJBf)11.:1.:11'lJ 'VI~B?f~1.:1Bumru~~L~mI'l1B'ULL'VI~.:Iri1L ij~L~V.:I,
2: LtJ~ EJ'lJLI'l~B.:I~m'VI~BBtJ mru 1'VI1J1~EJL~Bf)'UU~~hJ~ L~EJ.:I~.:I,

II ., ,

3: 'VIEJB~U1~'lJ'VI~B~'lJViijI'l111J'VIU~I'l'.:In'Ufiilml'l~B.:I~m L'll'lJ L'UB'S40
"

4: L~1Jfi1U1.:1L~EJ.:I.nEJUri'Vi,rf).:I1'lJ

.1".1 .1..1 .,"" ., •• ..: ."1" I ., ..: ••

16.fl11 u1Uu,oIIL uflEl'ULLufloll~oII~1011o111'UlIfl'ltLfl'l~'U'l1flu'l'lElfl1o11 '1 'loll'U Elm1'U

1: 'lJB.:IL~EJij1J1f)'ll'lJ~.:Iij?f1L'VI1'l1J1~1f)m1'lJ'lJri1EJ~1L~ml?1~ 2: ijm'BBf1LL 'U'Um1[:.J~1'l1'VIlJ, ,
3: ijm11 eULL1.:1.:11'lJ1'l'lJ1'lJm''lJ'lJri1EJ~1L~EJ.:Il?1~1J1f) 1tJ 4: ijm,&i~~.:I'~'UU'~'U1EJB1mI'11 'VIlJ,

17.t'Ufl111LfIl11t~fIl11~illoW'U6~£loll'VIU1VoII1'U,j1.:1'l t'lJIi'U1f1l11

.1 ~ •• ..I •••• ~ •••••• 'I" ~
u1tflVlIiIl1'nVlit" Vl1'U1'I"11f1l11 ~'llLfIl1£loll~£l~"1J11 L1'I11t'VI

1: LL[:.J'lJJ;jijI'l111J~1J~'lJi5(Relationship Chart)

3: LL[:.J'lJJ;jijm1vh:I1'lJ (Operation Process Chart)

2: u[:.J'lJJlijm,1'V1~ (Flow Process Chart)
"

4: LL[:.J'lJJ;jijm,1'V1~1tJ-mi''U (From-to Chart)

18.fIl1111illoW'U61t'Vl"holl'VIU1VoII1'UL;I£l1J ri'U 'VIU1V.:I1'UVl1i4 1'I11ij1t,)'ULflWtrlfIl1111tflfll"t" (Closeness Rating)

1: A 2: E 3: U 4: X



19. fl1'fhM'Uf\fhv.tif\1'I11~l'Ifl1f\LI'I~a'Uvfva~1~(Tolerance Limits) ~::ii~fl,ja

1: nTn~eJn1~~ 2: nTn~'1)flm::'U1'lJflTmi\lJl.
3: flTn~'1)fI'llij~~~h:l~1'lJ 4: fI1~L~'1)fl15f11~e.Ji\lJl

20. i'Ufla'U,jaltlif i'Ufla'Utf\vtwiia~"l'U SLP

1: fI1~~1'U~1~oiimJ~lil1f1 PQRST
"Q .K dolllllv

3: fI1Wllil1~ru1L'lJ'1)VlVlI'l'1).:JfI1~

2: fI1~~~1.:J.rn'l"lf111~«~~'lJ5

4: fI1~1Lf1~1::~oii'1)~-oiim~t1'1J'1).:J~.:JLL'U'UL~~

.geff 1 2 3 4 If .,j
1 2 3 4'IJaVl

1 11
2 12
3 13
4 14
5 15
6 16

7 17

8 18
9 19
10 20


