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SAKDA KHIAW-AM:INVESTMENT REDUCTION BY RETROFIT: A CASE
STUDY ON A VERTICAL MACHINING CENTER. ADVISOR: CHARK
TINGSABHAT, 74 PP.

The purposes of this comparative study were to characterize the principle and
procedure of semi-retrofit vertical machining center (SRVMC) ; to comparatively analyze
the effectiveness and efficiency criteria between the semi-retrofitted and a new
imported Japanese vertical machining center (VMC) ; and to analyze including the
comparison on the investment costs between SRVMC and the new imported VMCs
from 2 groups classified by the machine unit price - these are ; an upper group
comprising of Japan and Germany, and a lower group consisting of Taiwan and the
United States of America. The researcher selected the machines by using a purposive
sampling, and exploited machines’ owner manuals, their specifications, researches
upon VMC companies’ web sites. The highlight of this study was the data collection
from researcher’s actual practical applications. The standard functions performance
and quality of work piece fabrication were used as the effectiveness criteria to
investigate both SRVMC, and the Japanese VMC, while using the Time-driven Activity-
based Costing (TDABC) model to investigate all machines’ efficiency.

The findings are ; 1) the effectiveness criteria of SRVMC are within the
standard functions and quality performances ; 2) the SRVMC total production cost for
10 pieces of head clamps is 11.47 percent lower than the Japanese VMC, which is
equivalent to Baht 2,056,092 per year ; and 3) the SRVMC investment cost is

equivalent to 38 and 50 percent of an upper group and a lower group respectively.

Graduate School Student’s Signature

Field of Study Executive Enterprise Management Advisor’s Signature
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£ a A o ﬂ'z U LU dl' v dl' =3 o a LR dl' Qs
8RR (Code) wiadastlawdn liNaliinTasnaaunsarinulasdnluid 1a3adna
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A o A v A= AAg o K ' Ao o <
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NIV LN WINUEIRITUN AW 3-5 T@

+Z

+Y +X

U 7 19309nauuIA3 (Vertical Milling Machine)

i1 : Heidenhain Basic TNC. (2009). % 2.
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+Y
+X

+Z

5171 8 1a3a9raUIBaN (Horizontal Milling Machine)
ﬁm : Heidenhain Basic TNC. (2009). #i 2.
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2. ANawIad (Saddle) LARBWA LG 1 UNULHLYILATES LT UK X 30 wnw Y

3. ldziu (Table) §1%3u19Tww laam I ldzauazinfaniiaguunuausas
fsasgdanft (T-Slot) Midminaudasunulduuufanulds lasszuvvasldzazaain
AUTUIUDBILEN

4.8 (Column) fulansaianandmindanizastuida (a3asunsiuile
= & ‘a % : Y Lo da
iFuimaTiulnadilouairouuuiang (Double Column) iwszlianauduinidniy

5. aUWLAA (Spindle) LIuUNBLWNAIRYUIIRILIUNS lasfinatnasatudaiiln
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6. guniniduiafen Uiznaudie gaflanainad lulaatulfiedigeslnained
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X & o Y a Y "o Aa A € .
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Lﬂuqﬂﬂmfmaﬁ]aaumimﬁauﬁ HIDLTULTATUANATLAUINITLAROUNVBILARZ LAY gﬂﬁ
9 Az 10 LEAILATAIATANAALNTDWIILTUIAD SRR TEnaY
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sasunufdemansnuendasaaniaiu 2 olia fia uuuls (Chain Type) LAZLULIUAY L

(Carousel Type) (°1i’1§ AITNINA. 2539)

A o &a A a & &
Eﬂ'ﬂ 9 LATDILIDICADRLLNTDUUILDTULADY

‘ﬁm : DMG. (2010). DMC 635 V / Compact Vertical Machine. Online.
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Motor
Rotary Encoder

Touch Probes

Power Converter Angle Encoder

/ Numerical Control

Linear Encode

Eﬂﬁ 10 &1wi3zNauTaILATaINDTAAALNTTUTILTULAaT
11 : Heidenhain Presentation. (2010). Wi 9.
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iTNC 530

With Modular Inventer and

Motor

A v A & a [ 6
E'I_I‘VI 11 ?@ﬂ?'ﬂﬂu ‘g@‘u‘uaLaﬂﬂiauﬂaua:uamamﬂu

‘ﬁlm : Heidenhain General Catalog. (2009). Wi 40.
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iTNC 530

With Modular Inventer and

Motor
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3. mﬁim‘?\lmLﬂ%ama%@aaaLLm%uﬁaL%umaﬁrhmmma@ga@hmmmu
ﬁ'aﬁunm’aulummﬁ@%umuua:ﬁunmﬂ%aaﬁ'ﬂs"l@ﬁ”muLﬂmmﬂﬁﬁavﬁﬁ%a%

a ni Y o a =) v £ U =S s a‘i’
MEURAINNN G ANAUNTE U UTAUUAD IENANITAN A5

NaN1IAN®N
& a &a A A [ gy [ ~ A
1. ‘dﬂ’lW‘Yl'ﬂiJ‘lla\‘lLﬂii)dnai(ﬂﬂaaLLN%%%%GL%%t(ﬁlaim'ma%uaz‘lﬁax‘m’lii‘[ﬂiﬂ(ﬂ
a A Y o o A Ao A &a A a 9« &
Naﬂ’liLﬂiﬂ‘ULY]EHJ"IJ’PJ’%’]T’]GMSE]WT]G]“UENLﬂiﬂdL’JE]S@]ﬂﬁ]ﬂLLN‘ﬁﬁ%%dL"ﬁ%L@]Elim’]

1 04 a A ‘é 6 s d'
ﬂBHLLa$ﬁax‘]ﬂ’1‘ﬁIﬂ§W(ﬂLLUUﬂGﬁ&IHiMﬂS’]ﬂQ@G@HTNVI 5

>

A a a ¥ o @ A A A o . o a a
ANIWNN 5 Llhﬂlll:‘ﬂUUTaﬁ]qﬂ@]%iaWﬂ@ﬂli’]\‘iLﬂia\ﬁﬁ]ﬂﬂ:ﬂ’]ﬂﬂuLLaz%aﬁﬂ’]iiIﬂiW@

aNAL s18nsBaINNARIaNNA nawslnsia nasslniia

1 TAAILAN (Controller) 1aid ABNLNA TNC320

2 Lmu{fmﬂﬁau (Machine Axis) X,Y,Z + Spindle X,Y,Z + Spindle

3 e ldeans (Machine Table) 1,200 x 600 x 600 1,200 x 600 x 600

4 szumﬂﬁwgaﬁmiuﬁa (ATC) 30 Tool, BT40 30 Tool, BT40
AMULTITOURIAATDIRTULAR  (Max

5 k. 7,500 R.P.M. 10,000 R.P.M.
Spindle Speed)

6 é’mwmiﬂaugaq@ (Max : Feed Rate) 12,000 mm./min 12,000 mm./min

7 mwmﬁmma (Position Accuracy) 0.007 mm. 0.007 mm.
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¥ o o A Ao o & a 8 a & 1 o [y
2. 2INMNAKIINNAVDILAIDILIDIAADALNT D UWWRILBULADILKRANNWBILYIDIN

avdszind

NANSSIULUTaIINaRIaNNATEILAIAIISAN AR LN TTWAILTULADTINLTN

N 4 Yazine leun duu ldwiu anigaiain uaziwesudl Unngasensnn 6

P = P Y o o A Aw A ) f o @
AN 6 LﬂiﬂUL‘ﬂUUTaﬁnﬂ(ﬂ%ia‘wn@"ﬂaﬂLﬂiaﬂﬁ]ﬂil%uu’]tm’]'ﬂ’]ﬂ 4 Uszine

. o | samsdaiinae L. - . . .
anau “ ae wiln Tomn dnIgaLNam LIDING
nIaNNA
1 TAAIUAY
! ) Modular Modular Modular Modular
(Controller)
2 WNUTULARD
X,Y,Z+Spindle | X,Y,Z+Spindle | X,Y,Z+Spindle | X,Y,Z+Spindle
(Machine Axis)
3 PUNALHzI% 1,200 x 600 x | 1,200 x 560 x | 1,270 x 508 x | 1,100 x 660 x
(Machine Table) 600 mm. 560 mm. 635 mm. 635 mm.
4 suULREwng
e+ N 30Tool, BT40 | 30Tool, BT40 | 30 Tool, BT40 | 30 Tool, CT40
9alul@ (ATC)
5 mmﬁﬁaugaqﬂ
PYIRLULAR (Max : | 10,000 R.P.M. | 10,000 R.P.M. | 10,000 R.P.M. | 10,000 R.P.M.
Spindle Speed)
6 é’@mmiﬂaug\if,j@ 12,000 12,000 12,000 12,000
(Max : Feed Rate) mm./min mm./min mm./min mm./min
7 ﬂ’J’]ﬂJLﬁﬂx‘l@lN
0.007 mm. 0.007 mm. 0.007 mm. 0.005 mm.
(Position Acc)

3. MInadavuilszanswalwni1srinewsedSaunay

wamsmaauﬁaﬁfnmsﬁ’muuazmmLﬁ N mﬂumiﬁ'@%mmmmﬂ ELL“VT“].I [l

a &a A a & & aa a a ~ a ) a &a
Lﬂiadna‘i@lﬂﬂﬂLLN%%%%GLT%L@I@?W?IV]‘SW@] (1383 A) WU UNULATRILIDIRADA-

A a & Ao o . & v o & a
LLumumLsﬁumaﬂ%wmmmnﬂs:mmyﬁu (10389 B) Unngrayganmnaduiiuh

LRAINIZLABNIIA U BRI BUASHNANITIALIAININAT I UAIANINN 7 u,azgﬂﬁ 28
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L')a']‘l%ﬂ'liﬁ'] WAWNTS

A @399I 6

B ta30s lusikndnanndilln

SN SV 81 PrY! PrY! PrY! PrY! a1
SNA® g%qﬂ AlF | Gadw ﬁv%qﬂ Al
(WIRM) | (W1AM) | (w1f) | (WIRNT) | (WIRN) | (W)
PREPARING MACHINE  AND 8.00 8.50 50 8.00 8.50 50
EQUIPMENT L@30310389 Uas
wisnngUnyol
WORKPIECE NO.1 8.50 9.42 52 8.50 9.39 49
(TN TBUNUTULIN)
WORKPIECE NO.2 10.00 10.52 52 10.00 10.49 49
(NT2UMMTTUNUTuiges)
WORKPIECE NO.3 11.00 11.52 52 11.00 11.49 49
(NILIUMTE RN UTURT)
WORKPIECE NO.4 13.00 13.53 53 13.00 13.50 50
(NILIUMIBRNUTUAF)
WORKPIECE NO.5 14.00 14.53 53 14.00 14.50 50
(NILIUMIERINUTUAYN)
WORKPIECE NO.6 15.00 15.53 53 15.00 15.50 50
(NIZUIUMTTUNWTUTINN)
WORKPIECE NO.7 16.00 16.53 53 16.00 16.50 50
(NTTUIUMTTUNUTUALTA)
WORKPIECE NO.8 17.00 17.54 54 17.00 17.51 51
(m:muﬂﬁ%umu%uﬁ wila)
WORKPIECE NO.9 18.00 18.54 54 18.00 18.51 51
(NILIUMTE RN WIUALT)
WORKPIECE NO.10 19.00 19.54 54 19.00 19.51 51
(NI TTUNUTUATL)
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Tusnmapluantsdnm (STUDY SUMMARY SHEET) ST001

STUDY SUMMARY SHEET

DEPARTMENT : Production SECTION: Tooling ISTUDY,'SHEET No: ST001
MACHINE : MACHINE & , BRAND MAZAK (RETROFIT) |DATE: October 01,2010

MACHINE B, BRAND BROTHER (NEW) START TIME: MC A8.00 ,MC B:8.00
TOOLS AND GAUGES STOP TIME: MC A:S.42 MCB9.39
PRODUCT/PART: Head clamp MATERIAL - N695 INET TIME:MCA:102 Min,MC8:99Min
DWG No: SPECIFICATION : Accu 5-10 micron RECORDED/CHECKED BY :

1. Sutwiroon , X Sakda
DESCRIPTION MACHINE A MACHINE B
PICTURE TIME PICTURE TIME

|PICTURE OF MACHINE

(stA%aanasanaaunsiuiiaduinad) Misute

|PREPARING MACHINE AND EQUIPMENT

- r - 50 Min
(1eSemAsaY uanaseualnsad)

WORKPIECE CLAMPING

(irduauldnivia) 2 Win

|MACHINE RUN WITH PROGRAM START
(1A%asasdraarnyBuitariuieas Gu
vinau)

45 Min

|MACHINE AND PROGRAM STOP

- - - -
(tASaanasaraawtulaiiuaaday
A5 ¥vinau)

UN-CLAMPING AND UN-LOADING
WORKPIECE, (infiusuaanannniuie

2 Min
- -
JuazinaananAlAsad)

31 28 Immagﬂwamsﬁﬂmmsﬁ'@%mm FLIN (STO01)

Naﬂ']i'ﬂ@aalllhza'ﬂ%“a"ﬂ9\1ﬂﬂﬁ%’uﬂqiﬁqﬂfluLLazﬂquLﬁUﬂmiﬂluﬂqiﬁ@%uﬂqu

= a ! A &a A a & & aa a & &

Lﬁ@lLLﬂﬂﬁJL‘l_liilllLﬂﬂﬂiz%'ﬂqﬁtﬂiadlﬂaiﬂﬂﬂaLL&I"H"ﬁu%GL‘ﬁuL@aiﬂﬁIﬂiW@lLLUUﬂﬁal]‘lq_llim
& &a A a & & o @ A @ ¢ a

LLazLﬂia\‘]Ljai@]ﬂaﬂLLN’ﬁ"ﬁuuﬂL‘ﬁuL@]aiuﬂLTqﬁ]’]ﬂﬂszﬂﬁfyﬂiuI@ﬂl’ﬁLﬂmsﬂﬂizLNuLLﬂz

VI = S 2 o = =
mmg’mﬂ@m%u@"lﬂumamu ﬂi’?ﬂgwaﬂ’ﬁﬁﬂﬁ’]@\‘]@n?’]\‘lﬂ 8 LLaza1INN 9
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P a P & o o a &a A a & &
A1TNN 8 Lﬂiﬂi]W]UUﬂ\‘]ﬂﬁuﬂqiﬂq\‘nuTa\‘]Lﬂia\ﬁlﬂai@]ﬂaauumﬁ%uﬂlfﬁul’@aj

o éa a « &
lAYddlIdYRAdA LLN“ﬁ%%%\‘] LBWLADY

A A B
. w3a0slnsila | e3asilnsila wasaslnal
aeu Wonzwn131inen anqusiilmang) (waitld) ST .
didw
(Wafild)

1 mMvhausesuNuIULedan 3 6 > 95% 95% 100%
X, Y, 2)

2 MU aIrtuida (Spindle) > 95% 95% 100%

3 mvhausesszuuasudie > 95% 95% 100%
(Automatic and Manual Tool
Changer)

4 | MINWYBITZUUTIALRY > 98% 98% 100%
i (Electronic Hand Wheel)

5 mMyuasuLinseLduLas 100% 100% 100%
32UUad (Cooling Unit and
Pneumatics)

6 MNIANNUY BT U LN AU 100% 100% 100%
(Chip Conveyer)

7 nIhuzedTzuuilasns 100% 100% 100%
(Safety Functions)
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P a P P o A a &a A a
AN 9 L‘lJimeUU@]’J’]%JL‘HUoﬂidluﬂ’liﬂﬂﬂjumuﬂla\‘]m‘ia\‘lL’Jai@ﬂamm‘ﬁ‘ﬁuud-

\Dulaas
SasnasanaauaziuitoEuinad
A A B
150 SR, w3assnsila Lﬂéﬂd%?ﬂiﬁ@l wn3asina
s (snowi il wiang) (nanle) wan
dilw
(Wafild)

1 Qmmw%mmmnwamaammL%’Jia‘u > 95% 95% 100%
lunsna (R.P.M)

2 Qmmw%mmmnwamaaé’mﬂmiﬁau > 95% 95% 100%
lun13na (Feed Rate)

3 Qmmw%mmmﬂwamaamwﬁﬂ‘v\%a > 959 95% 100%
ANUNI989T88Na (Depth or Width
of Cut)

4 Qmmw%mmmﬂwamamﬁhé’uﬁa > 95% 95% 100%
J080a (Cutter Engagement)

5 Qmmw%mmmnNaﬁi'mvlﬁﬁ'uﬁﬁﬂiu > 98% 98% 100%
WYY (Accuracy Rang)

6 Qmmw%mmmﬂwaﬁi‘ﬂvlﬁﬁ'm:ﬁ: > 98% 98% 100%
Lasanlumsinnudatu (Cycle
Time)

4. MU ARLIAVBINIEUIBNIINABHINTHLTAUAAN

4.1 NANTIIIATNFUNITLIRNVAINIZUIBNITNATUINY 1 Th LAZNARALNIING

FUIBTWULINYIDUABUTERINLAID 05 AR A LN TTURI LT WLAD S AN NS INTH @

= & A &a A a & Vo @ A
LLUUﬂGﬁ&IHimLLazLﬂSadL’JaiﬁlﬂaaLL&I"H"U%%&L‘ﬁuL@aﬂ%Nu’lLﬁl’ﬁl’]ﬂﬂ‘izmﬂtyl!u llﬂﬂg:]

M990 10
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13747 10 TaYaUITUNIINERILNIZLIUNINATUNLTAUANN (TUUIN)

v
NANIIN / ABADH

AN IEANARNIIADIRADY

B 1a309l1al11121

{ o o al
Aa3a95Insia 4
N
PREPARING MACHINE AND EQUIPMENT -
. . . 50 W 50 wIN
(1w3puLAIDY UaztasuaLnTol)
WORKPIECE CLAMPING - -
e e 2 Wn 2 wn
@haunulaniuia)
MACHINE RUN WITH PROGRAM START
(#3095 IW) . .
48 ¥n 45 ¥n
MACHINE AND PROGRAM STOP
(193899UMITITM)
UN-CLAMPING AND UN-LOADING WORKPIECE, . d
o 3. ! p 2 Wn 2 W
(W TWINRANINNIVLA, LA HIaANIINLAIDI)
NUNAFRRNTIANINATUINY (TUKIN) 102 w17 99 w7

NANTHN 10 s1uIndszilind 6]’]"1]Bﬁﬂﬁzﬂ’l%ﬂﬂﬁl%ﬂ?iﬁ/@%%\‘]’]%lﬂ@LLﬂﬂ&J

NANGILABNINATWINWLIALARY 1 Th (Time Estimate 38 TE1)

TE1 20910389 A = 50 w1 + 2 U9 + 48 U1 + 2 W

= 102 W

TE1 20910389 B = 50 w7l + 2 Wi + 45wt + 2 w1l

= 99 U

4.2 HANINARDUNIINATHINW 10 T I@ElLl]%&l‘]_lLﬁﬂﬁJSZ%’j’ldLﬂ%a\‘]L’]B‘gaﬂaa

A a @« & aa a A & a &a A a @« €o @
LL&I"H“E%%\‘IL‘IT%L@IFJTYI‘JI‘YI?W@lLLUUﬂGﬁNHimLLamﬂ‘SaOL?a‘i@]ﬂQE‘ILLQJ“E?%%\‘]L‘H%L@]Q‘JRWLTW

nniulnngaianswi 1
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39N 11 iﬂﬂﬂﬂ?i’?@L']E\l’ll%ﬂ'ﬁ@hLﬁuﬂﬁiﬁ@%%dﬁ%m@uﬂﬂu 10 T

nmﬁ‘l?}’ﬁuﬁ%msdaﬁumau
Ronsaal | umow 10309 A 3Tnsila 1309 B nal
sdhandiu

PREPARING MACHINE AND EQUIPMENT 50 Wl 50 Wl
(3 NLA389 uwaziessugLnIal)
WORKPIECE NO 1. 52 Wl 49 Wl
(mzmums%mm%mnﬂ)
WORKPIECE NO 2. 52 W17 49 W17
(mzmums%umuéuﬁam)
WORKPIECE NO 3. 52 W17 49 w171
(mzmuﬂﬁ%umuéuﬁmu)
WORKPIECE NO 4. 53 W17 50 Wl
(mzmums%mm%uﬁ%
WORKPIECE NO 5. 53 W17 50 W19
(ﬂizmumi%mm%uﬁ%)
WORKPIECE NO 6. 53 Wl 50 W11l
(ﬂiZU'J%ﬂ’liéud’]%%%ﬁﬁﬂ)
WORKPIECE NO 7. 53 Wl 50 w1
(ﬂi:mumiéumwfuﬁ 139)
WORKPIECE NO 8. 54 U 51 Wl
(m:mums%mm%uﬁ LLﬂ@)
WORKPIECE NO 9. 54 Ul 51 Wl
(m:mums%mm%uﬁlﬁﬂ)
WORKPIECE NO 10. 54 ¥ 51 w1l
(m:mum‘s%mm%uﬁ%n)
e @ iumslumInadum (10 5w) 580 w111 550 w111

NA1T1N 11 FNTOUIL AR AIVINTZUIBNIINAT U WLIAUARY 10 T
LAGLRWNINATHNBLEALAAN 10 T (Time Estimate w38 TE10)
TE10 2a9tA38d A = 50 Wi + 52 Wil + 52 wfl + 52 Wil + 53 Wl +

53 W7 + 53 W + 53 WA + 54 wIN + 54 wN +

54 W
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= 580 W17

TE10 284lA389 B = 50 W17l + 49 w1fl + 49 Wil + 49 wfi + 50 Wil +
50 W + 50 WA + 50 WA + 51 w1 + 51 wn +
51 W

= 550 W17

5. M3daauwnwlaSauiisy
Namsﬁ’]mmﬁunﬂ@mﬂ’%wLﬁﬂm:mfﬁdLﬂ%aanai‘aﬂaaum%uﬁm%uma%ﬁ

° a A A ca A A = e o o '

P I INIA AUz LAT0I03 AR LN TTURILEULADINUITIIN 4 Ussine wisau

é’ﬂumwaaﬁuﬁuaaﬂiﬁﬂu

5.1 dunua9fl (Fixed Cost #38 FC)

5.1.1 ﬁunumauﬂ%aﬁﬂi
a ca A A @« ea o a a A Y \
W ashneanNTTuiSuiaas NS insle (1A3a9 A) Hdnnuen
LAIAIANILYINNL 1,140,000 LN d’méfunum%aonaii(aﬂammm%uﬁu%umaﬂmjﬁ'u%

310 4 Uszine Uangeasansnn 12

A = P @ A &a A A & Lo w
§17319N 12 LﬁjUULﬂUU@]unuLﬂjadL'Jai(ﬂﬂaaLLN"F’H%%\‘]LeﬁuL@]aﬂ'ﬂNquTq%’]ﬂ 4 ﬂizlﬁﬂﬂ

[y A o
e URAININIVDILATDIINT R — Sl
aau
ADNAIENIY TR,
Al A e o A

1. \A309 B : Lmaﬂmmmemﬂﬂizmmyﬂqu 96,775 3,000,000

2. 1389 C : tvadlnatindnaunandszmaldnin 73,000 2,263,000

3. | 309 D : in3eslndhidnunanndszinaanigatnsni 73,000 2,263,000

4. L@309 E : esadluiindnunannysainainasuil 96,775 3,000,000

winug © aanuandsuiiadodisininzniemmaiiny 31 unda 1aaaanianiy 81984
o JUN 5 Aunan 2553

5.1.2 @Tunumﬁmaammﬁm%ummaml,ﬂawia 10 T (FC)
DANARNWINAINIHEATBILATBIINTABWINNUNRIEIAK (CCR)
CCR 10784 A = 1,140,000 117

1,920 7214

593.75 Unndatala
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9.89 UNNFaUN

CCR 19383 B

3,000,000 un
1,920 T2lag
1,562.5 U NeaTalas

26.04 U NdawIh

miﬁﬂmmﬁunumﬁmaammﬁm%umma@LLﬂau@ia 10 Tw (FC)

FC e384 A = 580 W7l x 9.89 L ndaunfl
= 5,736.20 U
FC 1a309 B = 550 W17l x 26.04 unndaufi

14,322.00 L

5.2 @Tunuuﬂiﬁu (Variable Cost #3a VC)

mﬂf*ﬁagaﬁ'Lﬁmam’mvlﬁwudﬂﬁunui'@]qaulummﬁmammau 1 B 1y
6,000 U lunsnasauilsz@nnavesiniesazldn1snasuinn 10 5w é’affuﬁunu
Tan@ui9viii 6,000 X 10 = 60,000 LN FIUAUNUAMTINUTTATIATILTINUR
Suaz 300 LMNABNNTVN 8 T2l é’oﬁ?u@?unummamuﬁawhﬁ'u 0.625 U1N/W71
(300/(8x60))

ﬁunuuﬂsﬁmiamwﬁm%ummammaw 10 &% (VC)

VC 389 A = (1afia 10 T% 580 wifl x snussdawIivie 0.625 1)
+ 60,000 U
= 60,362.50 U

VC 10389 B = (Lafia 10 I% 550 wift x susedauwIiivie 0.625 U )

+ 60,000
60,343.75 11

5.3 AuNUII (Total Cost $#38 TC)

Qﬁﬂﬂ’lﬁﬁwafﬂ’mﬁa 5.1 LRy 5.2 mﬁ’m’sm‘ﬂuﬁunui’mmE]Gﬂ’]iNﬁ@]‘Ti%d’]%La@]
LARNIIWIW 10 T Lﬁﬂl‘fﬁ%%’]ﬁunui’lmﬂ%ﬂmﬁUU?:%i’]GLﬂ%adna‘i{aﬂaaLL&J“H%uﬁG-
= & ala a ﬁ & a €a A a 9« &€ o W a
LsﬁuL@]aiqﬂ{[‘ﬂiwmLLUUﬂ\‘]ﬁNHiﬂ%LazLﬂia\‘]L'Jai@]ﬂaaLLNTTH%\TLm%l‘@aiu'ﬂm'ﬁnﬂmﬁq%
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TC 16389 A = 60,362.50 UM + 5,736.20 11N
= 66,098.70 1M
TC 304 B = 60,343.75 11N + 14,322.00 111

74,665.75 U

a ¢ v = ~
n3larzdaunwsalagiouiisy
= A a A v o ' A &a A a = e
PMNHANIANENTIUTHUN O UTAUNL A0 05AR 0 A UNTT UL TULA DTN
Al { v =) I & Qs o L3 a
Fnifla (10383 A) a1 580 wifl @ardunileiurienu)  Sdununnluniwda
LIALAANTIWIK 10 T L¥INU 66,098.70 LN luameNiaIadiasanaauNTTui-
~ 1 d o v { 1 { v a | & Qo o
bwaaslniniudrndszinadlu (a3ed B) 16a1 550 w1l (audunitaiurinmu
iiurin) Adununulunmindaizauaandiuau 10 Tu iy 74,665.75 Un
LﬁaﬁwmﬁﬁmmﬁunmwﬁLmﬂ@hﬂummammLmam‘hmu 10 TuLrinNuaz
1 d' A = n' -~ fcid a 3 di A v a c;
wui in3edneidneauntuiinduiaeinilnilaud (a3ad A) ddununiniasaud
1 di 6Aa A n' = (ni o U ni 1 d' Id o a
niueIasneianaauusiuiaiguiaainiiinnndseinadu (18309 B) udwinin
8,567.05 U1nN (74,665.75 — 66,098.70 un) wiaAailuiasas 11.47 Muazidualsing
MO0 13
o A A o A ad o o ) o o A
mlwuaﬂmummmmmLﬂunmqm‘ﬂ%nnmmmmu%qawnwauﬂszmﬂ
Tunganndanny a1hs afa ARgaRNnIzRIIu NansamnliineuTuazAnm

WANLANaaN MILAINIF 240 T Lﬁaﬁnm@‘hmmﬁunumma@@iaﬂaﬂﬁwaé’aﬁ

TC 1389 A = 66,098.70 UM x 240 Su
- 15,863,688.00 1N
TC 1309 B = 74.665.75 UM X 240 T

17,919,780.00 1N

o & o A \ a & = v =
muu@m‘qu‘ﬂLL@Iﬂ@]’]ﬂ%ﬂﬁNa@l“ﬁumuLa@LLﬂmJ 10 TH dwUwIzezIan 1 Y

~ a ' o &a A A & & A a a L Ao
IﬂULﬂiﬂULﬂﬁﬁJszﬂqudLﬂsaﬂLQQ?@ﬂaaLLNT"U%%GLsﬁuL@]a'ﬁﬂiIﬂ‘iW(ﬂ (t3a4d A) ‘ﬁd&l@lunu

a ° ] a &a A A & A o o A a
ﬂqswa(ﬂﬁqu@'ﬂﬂqqLﬂiaﬂlﬂa‘i@]ﬂaaLLN"H"U%u@LsﬁuL@]aﬂﬁ“ﬂ%’uﬂnﬁnﬂﬂizl,ﬂﬂmﬂ% (RRRN

v

o

A a &

B) 9WALYINAL 2,056,092.00 11N (17,919,780.00 - 15,863,688.00 U1N) Wia Aailu
founz 11.47 MuaziduaUnngaianef 14
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P = P @ Py A . e
AN 13 LﬂsU‘UL‘Y]UU@HVJ%?QNluﬂqiwa@]ﬁuﬂqula@LLﬂaﬂJ 10 TUADIU

MSHAALTALAAN
4 y o “ AT (Head Clamp) 311424 10 B
L. NN1209LATDILIDIAADALNTT WIS .4 = —
A0U o . AaLAIav IR AWNWNIIHAG
LEwnas ..
LIN) | ANRRIINIIN 598
(¥11) (UN)
A A ca A a
309 A LATEINBTANEALNTTWA
1 SR 1,140,000 580 66,098.70
FuaasnIiniia
1A309 B LATAILIAANEALNTT WA
2 ) L y 3,000,000 550 74,665.75
Lmumaﬂmwmmwnnﬂszmmgﬂiu
o A e sy i o 8,567.05
@unmmaanai@maaLLm*‘nummumamﬂmﬂmmmmunu .
i - I v I o A I
Lﬂ‘%aqL'Ja‘?@ﬂaaLLumummmmaﬂmwmwﬁmﬂﬂi:mmyﬂ‘u
11.47%

WalSsufisudadudununuandrslunminfaiunuizaunan 10 Tudaiu
r'ﬁJLﬂmmﬂhmsaﬂﬁunmamaammﬁm%umuﬁﬁmu@vl.’?ﬁ%aUa: 10 (ANWNAK) WL

A 6a A a < & 1 Ao = a A 6 o a
Lﬂia\‘iL’Jai@]ﬂaﬂLL&I“E"H%‘%\‘]Lﬁﬁul,@]?J‘JLﬂTY]W]&J’ﬁI‘YISWG]LLUUﬂGﬁ&IUim&l@]uﬂui’]Nl%ﬂ'ﬁﬂ\lﬂ(ﬂ

U q
%mmﬁ@‘hﬂ'ﬁnﬂmmwaaﬁunuﬁé’ﬂﬂ@ﬂﬁﬁ@muﬁunua ANTauas 11.47 Bu1uad
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Tusapluantidns (STUDY SUMMARY SHEET) ST001

STUDY SUMMARY SHEET

DEPARTMENT : Production

SECTION: Tocling

STUDY/SHEET No: ST001

TOOLS AND GAUGES

MACHINE : MACHINE & , BRAND MAZAK (RETROFIT)
MACHINE B, BRAND BROTHER (NEW)

DATE: October 01,2010

PRODUCT/PART: Head clamp
DWG No:

MATERIAL : N695
SPECIFICATION : Accu 5-10 micron

START TIME: MC A:8.00 MC B:8.00
STOP TIME: MC A9.82 MCB9.39
NET TIME:MCA:102 Min,MCB:99Min

RECORDED/CHECKED BY :
J. Sutwiroon , X Sakda

DESCRIPTION

|PICTURE OF MACHINE

(sha%asasanaaunsiuiadunad)

(1e5ouA%ay uaniesonxnsni)

|PREPARING MACHINE AND EQUIPMENT

WORKPIECE CLAMPING
(ivEuuldnivia)

vinanu)

|MACHINE RUN WITH PROGRAM START
(tAsaaasanaawrBuitauiaas Gu

|MACHINE AND PROGRAM STOP

A1S vinau)

- - - -
(1asanasdraawndfuiathuaadan

UN-CLAMPING AND UN-LOADING

- -
JUaminaaninALAsald)

WORKPIECE, (iihdusnuaannanivia

MACHINE A MACHINE B
PICTURE TIME PICTURE TIME
: ¥ >
Minute Minute
Lo |
<
- 1
_ 50 Min 50 Min
u“, Ve -
2 Min 2 Min
-
48 Min 45 Min
2 Min 2 Min

gﬂﬁ 29 FLSUG’]%&E?JNEIH’]S?IHH’]
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Tuvuasduanis@inen (STUDY SUMMARY SHEET) ST002

STUDY SUMMARY SHEET

DEPARTMENT : Production SECTION: Tooling

STUDY/SHEET No: ST002

MACHINE : MACHINE A, BRAND MAZAK (RETROFIT)
MACHINE B, BRAND BROTHER (NEW)
TOOLS AND GAUGES

DATE: October 01,2010

START TIME:MC A:10.00 ,MCB:10.00
STOP TIME: MC A:10.52, MC B:10.49

PRODUCT/PART: Head clamp
DWG No:

MATERIAL : N695
SPECIFICATION : Accu 5-10 micron

NET TIME:MC A:52 Min,MC B:49Min

RECORDED/CHECKED BY :
J. Sutwiroon , K Sakda

Tuvusasduanis@nen (STUDY SUMMARY SHEET) ST003

STUDY SUMMARY SHEET

DEPARTMENT : Production SECTION: Tooling

STUDY/SHEET No: ST003

MACHINE : MACHINE A, BRAND MAZAK (RETROFIT)
MACHINE B, BRAND BROTHER (NEW)
TOOLS AND GAUGES

DATE: October 01,2010

START TIME:MC A:11.00 ,MCB:11.00
STOP TIME: MC A:11.52, MC B:11.49

PRODUCT/PART: Head clamp
DWG No:

MATERIAL : N695
SPECIFICATION : Accu 5-10 micron

NET TIME:MC A:52 Min,MC B:49Min
RECORDED/CHECKED BY :
1. Sutwiroon , K Sakda

Tuvuasduanis@nen (STUDY SUMMARY SHEET) ST004

STUDY SUMMARY SHEET

DEPARTMENT : Production SECTION: Tooling

STUDY/SHEET No: ST004

MACHINE : MACHINE A, BRAND MAZAK (RETROFIT)
MACHINE B, BRAND BROTHER (NEW)
TOOLS AND GAUGES

DATE: October 01,2010
START TIME:MC A:13.00 ,MCB:13.00
STOP TIME: MC A:13.53, MC B:13.50

PRODUCT/PART: Head clamp
DWG No:

MATERIAL : N695
SPECIFICATION : Accu 5-10 micron

NET TIME:MC A:53 Min,MC B:50Min
RECORDED/CHECKED BY :
J. Sutwiroon , K.Sakda

Tusruagduanis@nen (STUDY SUMMARY SHEET) ST00S

STUDY SUMMARY SHEET

DEPARTMENT : Production SECTION: Tooling

STUDY/SHEET No: ST005

MACHINE : MACHINE A, BRAND MAZAK (RETROFIT)
MACHINE B, BRAND BROTHER (NEW)
TOOLS AND GAUGES

DATE: October 01,2010

PRODUCT/PART: Head clamp
DWG No:

MATERIAL : N695
SPECIFICATION : Accu 5-10 micron

START TIME:MC A:14.00 ,MCB:14.00
STOP TIME: MC A:14.53, MC B:14.50
NET TIME:MC A:53 Min,MC B:50Min

RECORDED/CHECKED BY :
J. Sutwiroon , K.Sakda

Eﬂﬁ 29 Iumua;ﬂwamsﬁﬂm (6ia)
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Tusuagiluan1s@nuen (STUDY SUMMARY SHEET) STO06

STUDY SUMMARY SHEET

DEPARTMENT : Production SECTION: Tooling

STUDY/SHEET No: 5T006

MACHINE : MACHINE A , BRAND MAZAK (RETROFIT)
MACHINE B, BRAND BROTHER (NEW)
TOOLS AND GAUGES

DATE: October 01,2010

PRODUCT/PART: Head clamp
DWG No:

MATERIAL : N695
SPECIFICATION : Accu 5-10 micron

START TIME:MC A:15.00 ,MCB:15.00
STOP TIME: MC A:15.53, MC B:15.50
NET TIME:MC A:53 Min,MC B:50Min

RECORDED/CHECKED BY :
J. Sutwiroon , K.Sakda

Tuvusasduanis@nen (STUDY SUMMARY SHEET) ST007

STUDY SUMMARY SHEET

DEPARTMENT : Production SECTION: Tooling

STUDY/SHEET No: ST007

MACHINE : MACHINE A, BRAND MAZAK (RETROFIT)
MACHINE B, BRAND BROTHER (NEW)
TOOLS AND GAUGES

DATE: October 01,2010
START TIME:MC A:16.00 ,MCB:16.00
STOP TIME: MC A:16.53, MC B:16.50

PRODUCT/PART: Head clamp
DWG No:

MATERIAL : N695
SPECIFICATION : Accu 5-10 micron

NET TIME:MC A:53 Min,MC B:50Min
RECORDED/CHECKED BY :
1. Sutwiroon , K.Sakda

Tuvuasduanis@nen (STUDY SUMMARY SHEET) ST002

STUDY SUMMARY SHEET

DEPARTMENT : Production SECTION: Tooling

STUDY/SHEET No: ST008

MACHINE : MACHINE A, BRAND MAZAK (RETROFIT)
MACHINE B, BRAND BROTHER (NEW)
TOOLS AND GAUGES

DATE: October 01,2010
START TIME:MC A:17.00 ,MCB:17.00
STOP TIME: MC A:17.54, MC B:17.51

PRODUCT/PART: Head clamp
DWG No:

MATERIAL : N695
SPECIFICATION : Accu 5-10 micron

NET TIME:MC A:54 Min,MC B:51Min
RECORDED/CHECKED BY :
J. Sutwiroon , K.Sakda

Tuvusasduanis@nen (STUDY SUMMARY SHEET) ST009

STUDY SUMMARY SHEET

DEPARTMENT : Production SECTION: Tooling

STUDY/SHEET No: ST009

MACHINE : MACHINE A, BRAND MAZAK (RETROFIT)
MACHINE B, BRAND BROTHER (NEW)
TOOLS AND GAUGES

DATE: October 01,2010

MATERIAL : N695
SPECIFICATION : Accu 5-10 micron

PRODUCT/PART: Head clamp
DWG No:

START TIME:MC A:18.00 ,MCB:18.00
STOP TIME: MC A:18.54, MC B:18.51
NET TIME:MC A:54 Min,MC B:51Min

RECORDED/CHECKED BY :
J. Sutwiroon , K.Sakda

gﬂ‘ﬁ 29 ’Lumua‘gﬂwamiﬁﬂm (618)
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Tuvuasduanis@nen (STUDY SUMMARY SHEET) ST010

STUDY SUMMARY SHEET

DEPARTMENT : Production

SECTION: Tooling

STUDY/SHEET No: ST010

MACHINE : MACHINE A , BRAND MAZAK (RETROFIT)
MACHINE B, BRAND BROTHER (NEW)

TOOLS AND GAUGES

DATE: October 01,2010

PRODUCT/PART: Head clamp
DWG No:

MATERIAL : N695
SPECIFICATION : Accu 5-10 micron

START TIME:MC A:19.00 ,MCB:19.00
STOP TIME: MC A:19.54, MC B:19.51
NET TIME:MC A:54 Min,MC B:51Min

RECORDED/CHECKED BY :
J. Sutwiroon , K.Sakda

gﬂﬁ 29 ’mea;ﬂwamsﬁﬂm (618)






72

a fa a [ 1 1 Ay A
LlAYAIdLlIINAaR Ll&lﬁ‘g%%\‘l LBLA aﬂ%i%@l'l\‘l 9) ‘YﬁT‘YI sHa

=3 =

A A ca A a & e a A a o A
31]7] 30 Lﬂiﬂ\flLﬁaj(ﬂﬂﬂﬂLLN"ﬁ"ﬁuuﬂLT%L@]Q?ﬂN’]uﬂ']TSIW?W@] I@]ﬂ UIBN D.L2.D.

U

a A 6 A o @ ' > a o &€ o o
317]5‘1/\]@] LaWe LT3R IM1NA IIUNY UIBN VLE[L@%?I']% (VLY]ULLR%@I) N



A A 6a a a [ ea = A a o
U 30 Lﬂﬁﬂ\‘]L"Jﬂi(ﬂﬂE]ﬂLL%J“IT"II‘H:%GL‘IT%L@IEI‘EY]N’]%T]’]?SIY]?W@] I@l&l UIWN

U

a a (3 6a o ¥ ' o a o 6 o « 1
niila waud wasis 3100 320U U3 laeuan (Inouaud) $1na (de)

a
gi)
3]

b

8

73

=
W.D.



	No-001ปกสารนิพนธ์ภาษาไทย
	No-002ปกสารนิพนธ์ภาษาอังกฤษ
	No-003ใบหน้าอนุมัติสารนิพนธ์ ภาษาไทย
	No-004Abstract ภาษาไทย
	No-005Abstract eng
	No-006กิตติกรรมประกาศ
	No-007สารบัญ
	No-008สารบัญตาราง
	No-009สารบัญรูป
	No-010บทที่ 1
	No-010บทที่ 2
	No-010บทที่ 3
	No-010บทที่ 4
	No-011บรรณานุกรม
	No-012ภาคผนวก
	No-013ประวัติผู้เขียนสารนิพนธ์

