
PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING

Final Examination: Semester 2

Date: Febt'Uary. 20 2012

Subject: 225-466 Quality Management

Academic YeaI': 2011

Time: 9-12

Room: S 2.03

Student Name .

't1'i1~@)''l-bnTHlfelU t't1a1f'l-b~1t1'iU@)n ''l-b''1111'211,t'l-bLL~::
q

Instt'uctions:
1. There are 60 points (30%).

2. Books at'e not allowed. Only A4 with note Is a//owed. (el.:lU'U,\J~10\J';-'el&l'el\J~'d~)

3. A calculatot' and a dictionary at'e allowed.

4. Bot't'owlng things ft'om othet' students is pt'ohiblted.

. Runchana Sinthavalai
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2. (4 fiJ:iiUU) n'l'lf%~1m'l%'II'l~.u'l'clUfI.:JulJI&l::!'l% ~'I.J~:lJ'lm.u'l'cl 100 ± 15 f1f:lJ (specification limits)

!'l% fI ~:lJ:lJ'l 35 '1'l% l~~'l~~~~L'yhn'U 100 f1f:lJ ~~'l~'cl%L,j~.:JL'U%:lJ'l\9ld'!'l% 7.5 f1f:lJ~
!'l% 'II ~:lJ:lJ'l 35 '1'l% ~~'l~~~~~."hn'U 100 f1f:lJ ~~'l~'cl%L,j'U.:JL'U%:lJ'l\9ld'!'l%3.7 f1f:lJ~
%'l.u€l:lJ&l'll'a.:J!'l%fI U&l:: 'II :lJ'lUil~.:Jl~~.:Jd"I.J~ 1~ ~

/

fl. '1'lfld"IJ A U'Yl%fI'l1f1d'::'1'l~0i'cl'll€l~€l:lJ&l'l'lfl!'l% .~ ~
'II. !'l% ~d'::~'U sigma (sigma level) ~.:JfI~'l Lrl'aLYi~'Un'USpecification limits

L ~ cJ ca.t... It... IQIIL

Fl. 1'l% :lJ~'afl'lil'Yl'l::LfI~'II'a'UfI~d'€l.:J%'a~fI'cl'l'afl1'l%

3 f,5 J'1 \" Co ~ .£.. Co OJ ~.:J" '" t. b~ 4 '. l' fiJ:iiUU 1.%fI'l1\9l1'cl'lil€l'U'II'cl~%'l~&l'lil\9lfl L~€l\9l1'cl'llllJN&l\9l~Qt·n-&l'lLd''1d''I.J:lJ'I~\9l'a.:J\9ld''cl'l'Yl.:J91%'1~\9l'a
'V ~ ~

\" 2 Co OJ 'It., Co OJ ••• OJ' 1 k
'l'lflfl'l1\9ld''cl'lil'a'U'II'cl~%'l'l'lfl 'Ud"M-'Yl~UfI 'Ud"M-'YlfI 'II U&l:: Fl ~'U'II'a:lJ&l~.:J\9l'a'I.J%

'V

\9l1'cl'lil'a'U'II'cl~,!'l'l'lfl'UN'Yl fI Q'l%'cl% 500 'II'cl~ ~'U.u'a'UfI~i'a.:J (defect) ~.:J~% 415 '1~~
\9l1'cl'lil'a'U'II'cl~,!'l'l'lfl'UN'Yl 'II Q'l%'cl% 300 'II'cl~ ~'U.u'a'UfI~i'a.:J (defect) ~.:J~% 294 '1~~
\9ld''cl'lil'a'U'II'cl~,!'l'l'lfl'UN'Yl Fl Q'l%'cl% 250 'II'cl~ ~'U.u'a'UfI~i'a.:J (defect) ~.:J'If:lJ~ 205 '1~~

\9l'a'UFi'lm3JlJI'a1'I.J~

fl. ')'l%'clQt~'l DPMO 'II'a.:J'UN'Yl fI \9l'a'U ; .

'II. ')'l%'clQt~'l DPMO 'II'a.:J'UN'Yl 'II \9l'a'U .

Fl. ')'l%'clQt~'l DPMO 'II'a.:J'UN'Yl Fl \9l'a'U .

CIo .." Qf iLl. ( I I) <>l
.:J. 'Ud"M-'Yl1.~3Jd'::~'Usigma sigma eve il.:J'Ylil~ \9l'a'U .'V ~

dr 4'" Q,..,'" CIo4U QI I ca.uc.:l' ~""
'I. '"''lfl'l::~&l'afl8f'aN&l\9l~Qt'Yl'l'lfl'Ud''M-'Yl~~~.:Jil'a.:Ju'"'.:J'Ud"M-'Yl'Yl:lJFl'cld'8f'aFl'a .
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5 &l1'l"m'l3J hi'We!QIdt!'l"mo! oUo'U~O~'l &lO~'l13iO&r'U3J'lTu'U!m1~O U&ll:e'l'lln"m-Ne~e"'l'1o&lo~'l~ ~

4 &l1'l"1'I,;}'l3J13i'We!'let!'l"3J'lo! oUo'U&lO~'l ~hlleTwu&ll:m1'1'l"u'I'l,",W&l'l3J'l10'Yh! oU&lo~'loW,,'We!'l~ U&ll:&lO~'lI'l" WO&r'U3J'lTu~ ~ ~
'U!m1~O

3 &l1'l"1'I,;}'l3J13i'We!'l! oUo'U~O~'l u0ilije'lleTwu&ll:m1'1'l"u~';}tJ'U'l~~'l" ~"&I'lm1om! oU~O~'lO&r'U3J'lTu'U1m1 ~

2 &l1'l"m'l3J1'l1'l'l'l! 'If~e w'We !'lI~O%etJL oUo'U&lO~'l u0iiil'l'lleTw&I'lm-aom! oU&lol'1'l'WeL'lu&ll:o&r'UmTu'U1m1 ~~ ~

1 ~o~'loW,,'WeL'l@1'l3J'I..Io@i

d't&1'UfltU'U,'U, .a@1d''l~'a'Uf)'Wi'a"YiL~'U, 1'I..I1~ (ppm)
5 > 50,000 ('U1'a 5%)

4 > 10,000 (m'a 1%)

3 > 1,000 ('U1'a 0.1%)

2 > 100 ('U1'a 0.01%)

1 < 100 ('U1'a 0.01%)

d't&1'UfltU'U,'U, 1 '" OJ'amm'Vl'lt@1d''d'l'l'U U81tfl'd'Ufl~
'I

5 m5md'@1d''d'lm'a'U U81t@1d''d'lQ'Ul~n'a'U,Yi81f)~'l'lt'Vld''l'U 100%
'V

4 m5md'@1d''d'lm'a'U U81t@1d''d'lQ'Ul~n'a'U,Yi81f)~'l'lt'Vld''l'UeU'l'' Lr;WJ'I..Id't~'lc;u. 10% m'l'l'U81r;)d''ar;) 1'1..1~
'V 'I

3 m5md'@1d''d'lm'a'U U81t@1d''d'lQ'Ul~n'a'U,Yi81f)~'l'lt'Vld''l'UeU'l'' Lr;)tI'I..Id'tmc;u. 20% Yi'a'l'l'U81r;)d''ar;) 1'1..1~
'V 'I

2 m5md'@1d''d'lm'a'U U81t@1d''d'lQ'Ul~n'a'U,Yi81f)~'l'lt'Vld''l'UeU'l'' Lr;)tI'I..Id'tmc;u. 50% Yi'a'l'l'U81r;)d''ar;) 1'l..l1~
'V 'I

1 'Wm5md'@1d''d'lQ'U 'U1'a@1d''d'lm'a'U~n'a'U, Yi81f)~'l'lt'Vld''l'U
'V



No Failure Potential Effect S Potential 0 Current Con1ro1 D RPN

Mode of Failure Cause Prevent Detect

1 xxxx xxxx 3 xxxx 4 xxxx xxxx 2 9

2 xxxx xxxx 1 xxxx 4 xxxx xxxx 5 10

3 xxxx xxxx 3 xxxx 2 xxxx xxxx 2 7

4 xxxx xxxx 2 xxxx 1 xxxx xxxx 1 4

5 xxxx xxxx 3 xxxx 2 xxxx xxxx 2 7

6 xxxx xxxx 3 xxxx 4 xxxx xxxx 3 10

'tf:lJ1t1L'tf(;l'ki~81'\.b!'lL,te'tf1!'\.b&i'cl'\.bFailut'e Mode, Potential Effect, Potential Cause Ulilt Cut't'ent Contt'ol
••

'l1fld1t1.:l1'\.b~.:lfl&i1'clij 3 'lJdtL~'\.b~~.:l~~'Wlil1~ li%flilim!J.1~'\.b'tf1fil'cl1:lJ~~'Wlil1~ Ulilt'l.:lun-l'1l1iblfllJ1e.:l
'IJ

(811:lJ1dblun-l'1l!'\.bd1t1.:l1~.:lfl&i1'cl 'tf1eL:Utl'\.be5\.l1t1L,te'tf1~1'\.b&i1.:l1i811:lJ1dblL.u11'l1~



6. (9 fiJ:tiuu) !'lft&ll~~'a~'Um~ ~ 'U%'l'I.Jd't1~~~~fl~'a~ U&lt!&ll~~'a~'Um~ x 'U%'l'I.Jd't1~~.yj"W~fl~'a~d''d;j'''~unl'lJ

''am'l;j! ,ftlfl~'a~ 16l'd~~

.....................fl) Lean manufacturing ~'amd'&l~~'d'l;j~qjl~~ &l~OQfld'd';j~'W10~~Q.l,~'l&l~Q'l'\.b'd'\.b~'\.b1,,~~

~'\.b~'l'\.b'lJ'a~md'l''l!Q~'d'l;j~'a~md''lJ'a~~fl~'l'a~h~u-YiQ7~

) •... ""(I f )~~ '.....................'II Lean manufacturing l'\.b'\.b'lJ'\.b'l~l'\.bmd'e.J&l\Jlot size 0 production l&lfll'W'a&l~~'d'l;j~qjl'I.J&l'l

'lJ'a~md'e.J~\Jl~mfllO'\.b~'d'l;j~'a~md'd''d'IJd''d;j~'d'l;j~'a~md'~'\.b~'l;j'l'd'l~ue.J'\.bmd'e.J~\Jlu'IJ'IJmake to

order

)

0 L c::a: ••• 'I- Qf ••• I 0 cJ tr Q, T Q, I , ••••

.....................~ 'U'lflQ'l'\.b'd'\.b~'\.b~'l'Yl&lfl~'l\Jl'a~md';j'\.b'a~m'lQ'l'\.b'd'\.b'Yl'a~~fld''d'l~Ue.J'\.bQte.J&l\JlI.~~'I.Jfl\Jl&I~e.J&ll.'U~
cycle time < takt time

.....................~) Poka Yoke lti'\.b'U~flmd'si'll'lqj! '\.bmd''a'aflU'IJ'IJ!,ffld't'IJ'd'\.bmd'm'a~'l.Jfld'Gl!'l.Jd''lFlQ'lfl~'d'l;jl~~~

'a'lQ11~fl~1 "Fool-proof' m'a "Misunderstanding-proof'

..................... 01) md"'a'aflU'IJ'IJPoka Yoke &I'lmd"tl~'d~&I%'IJ&I'\.b'\.bmd':Sl~d''lt,fl~~'a~~'am'afld'::'IJ'd'\.bmd"~'d~FMEA..
l~ 1~~~liJ'l'U;j'l~1~'a~'d~1~;j~'l RPN



6. (9 I'JtiiUU) 'a5tJ'ltliil'd'l:lJ~~'a:lJltl"'''lI'a''''1f~Jnfl')d~'ahJ~~'aLean manufacturing

('W~%%'a5tJ'ltl'lfernfl')d U~~%%ii1'd'l:lJ~~'a:lJltl..,l'llti.., Lean manufacturing)

n QUick changeover



7. (1o fiJ:JJuu) 'l100')d'vh Assignment I (Benchmarking) 'l.:l'a5'u1~.:l1'\.b~~GU.m!'\.b Assignment LVi~·\.Jlr'l../

~'\.b\J1'a'\.b DMAIC d"'d3J~.:l'a5'1../1~6.J&l~1~'\.bulJi&l::~'\.b\J1'a'\.b

I • C B h k' .,.OJ '" OJ .,. OJ0lil3J'YYI ase enc mar Ing 'I../':M!I-'Y1 L'YI~'I../0'l../ 'I../':M!I-'YI .



8. (72 fiJ:iiUU) ~'1fl~m~'a~l'I.J'a5tJ'1t'J MBNQA 1io'Ueru:ru'11h~t'J'1'U'1&l'YJ1'1'U 1i'a5tJ'1t'J~~flfl'111r;)t'JL-d"'a~~'\.b'IJ'a~ulJi
q ~

&l::'U~'dr;)1'\.b MBNQA U&l::t'Jfl(;)'d'a'a~h~I:-I&lLmt'JO'Uh ~ t'J'1'U'1&l~'1fl'a~Flfl1 'W3jU'\.b'd'I.J~mi~j)1'\.b'lr'd.u'aj)~fl91'1'd

~~'dr;).yj 2 fl'11

'd'1~UI:-I'\.bL~~fl&lt'J'YJ5
q

I •••

~~L'\.b'\.b'U~&l'1fl1
q q


