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KEYWORD: Make-or-Buy decision Boiler Laser cutting machine Parts
Varissara Jearrajinda : MAKE-OR-BUY DECISION FOR BOILER PARTS
PRODUCTION. Advisor: Asst. Prof. THITISAK BOONPRAMOTE

The objective of this research is to evaluate the investment of a laser
cutting machine for boiler parts production. By studying the comparison between
investing machine for in house usage and purchase from a supplier, compare from
both methods. The results from implementing in the year 2019 found that
purchased from supplier average of 2,374,142.73 millimeters per month by the
perimeter. Therefore it will worth it if the investing machine must be using an
average of 943587.38 millimeters per month. Which the factory has a cutting
average more than the quantity breakeven point. It is appropriate to choose the

method of investing in the machine to be purchased for use in the house.
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2.4.1.1 MITWUNAUNUIUANUFURUSTUSTAUVRININTTY

6

N13UNAUNUAILANUFURUSAUTEAUVRIAINTTY YT0 N1TTILUNAUNY

a o
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2.4.1.1.2 AunuA (Fixed Costs)
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2.4.1.1.3 Auvunas (Mixed Costs)
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U
(Un)

o NUIUUM
0 (KUDe)

U7 2.8 9AdNu [10]

2.5 msanaulalunisasu
lunisamuresgsiasesdinisiinnsanuazdnaulafisanauunulunsanu wazany
Hesinenflenafndunnmsamu giismasnaulalugsiadsiosdinuisnislunsiesei
wazUszdiulassmsmnelunsinauladielilssulsslomiaean [11]
2.5.1 \nesilefldlunmsusydiulasenis
mnrgiazlsndulasinmadunistssdunmauiovuaresdasnis
diensdadulagunisasu taeldsnsail
2.5.1.1 F5388eL3a1AUnU (Payback period : PP)
\Hunsfiansanlassnisasmuanyadifuasuitdeluivszesnai

awlasulsgleniannisamuau Inerwialdanaunisi 2-1

RuasmuATausn (2-1)

DAIRIAUNY = —
NEALIENIN DY

2.5.1.2 FBHANDULNUIINNTTAMU (The internal rate of return : IRR)
JunsAmnamdnsnaneuunuiaglisuainnisamululasinig
[ & < [ A o b4 ! Y a 1w = aM v ! v
gnsmanauwnuilagiiudnsilvyardagtugnivindu 0 viseranauwnunlaFuwiiiu

Ruamuaswsn lngAualdainaunisn 2-2
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n Cy (3-3)
(3 )= o
t=1 (1 + 1)t
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t fio YN 1 U n
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r Ao 9n31neNLU8/SNTINERDULNU

2.5.1.3 F5yar1Uaqtuand (The net present value: NPV)
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3.1 Anwndoyadaunas
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hou 5181 (U ) ANNLEUTOUTY (Hadiuns)
UNIAY 27,220.00 205,648.00
nuAS 301,190.00 6,355,104.80
Juray 26,300.00 756,712.00
LYY 299,130.00 8,758,942.00
NOYNIAL 66,940.00 1,075,458.60
ﬁqmau 66,325.00 369,664.00
A3INHIAU 363,236.00 5,649,464.44
GNRGHY 22,060.00 875,116.00
APERE! 163,750.00 1,425,660.74
GMGH 79,930.00 1,686,599.80
Wqﬁ%mau 47,980.00 1,331,342.40
SuAL £ -
3734 1,464,061.00 28,489,712.78
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IUIUNNTHIGD —
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Seudosudd asihudumnanluddilssnuinvesndnau Wetunudaadaieusesudn
Usemaglusugununduniietuindalunszuiunisdussiel Famnuieniinisamuie
iwsesindileldinduauesIzansaansrezaLazAlIglunsuuds uanedsgun 3.3

1 o

TuAIUITANAY LndaifiesdedeurumrinaIngSmuieman g3miieasinninundalig

USE LEaMI9USENYININI9M5I9TULKULMA NLS8US08WaL aunsadnduanueslatasnielu

U3un ynlvannawazAltanglun1suuas

USEn 159960 Usem

ANTUIY

AELATD

JUN 3.3 JunouNSYINNIUTIaNa

3.2 Anwdadendinasianisanaula walulad dunulunisasu
3.2.1 waluladiesossinusenniaiees

Fonduadesdinanuiv gl S18an3a 3u ML3015HVILAOCF-R  [12]

M9E19TUNNATDIRALAAIRIFUN 3.4 511 4,500,000 UM 1Judayualun1side Tne

Y

v a LY [

m'%"aﬂmmmmamauamﬁqgﬂﬁ 3.5 uag 311'1'71' 3.6 Usznausiglayanansiail
- Workpiece dimension : 3,050 x 1,525 mm
- Rate output : 4,000 (W)

- Max processing federate : 30 m/min



Processing Machine Specifications

JUN 3.4 insesinUssinmiaiges [12]
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Model name

ML2512HVI [

ML3015HVI

Drive system

Hybrid (X-axis: table transfer, Y-axis: optical transfer)

Control system

3 axes simultaneously (Z-axis emulation control possible)

Workpiece dimensions (mm) 2,440x1,220 3,050x1,525
Built-in table weight (kg)*! 600 ‘ 930
Work support height (mm) 850
X-axis (mm) 2,500 ‘ 3,100
Stroke Y-axis (mm) 1,250 ‘ 1,550
T Z-axis (mm) 300
sSesi;;g:Qg:s Rapid travel XY-axis (m/min) Maximum 50
Speed speed Z-axis (m/min) Maximum 65
Max. processing feedrate (m/min) 30
Positioning XY-axis (mm) 0.01/500
Accuracy | precision Z-axis (mm) 0.1/100

Repeatable accuracy (mm) +0.005

Processing head

Auto-focus preset processing head

Adaptable resonator

ML20CF3, ML30CF-R, ML40CF-R

Power input (processing machine main unit) (kVA) 48

Weight (processing machine main unit) (kg)

Approx. 7,600 ‘

Approx. 8,600

#1 When combined with ML40CF-R resonator

E‘Uﬁ 3.5 Processing Machine Specifications [12]

Resonator Specifications

Model name

ML20CF3 [

ML40CF-R

Excitation system

3-axis, SD excitation, orthogonal

Laser output
characteristics

Rate output (W)

2,000

4,000

Beam mode

Lower order (TEMot¥* Main components)

Output rating (%)

Less than +1 during output control (rated output)

Qutput variation limit (%)

0-100

Laser gas composition

CO2:CO:N2:He=8:4:60:28

Laser gas consumption (£/hr) Approx. 1 Approx. 3
Power input (resonator main unit) (kVA) 26.4 50.4
External measurements (mm) 2,040x450x1,620 2,500x800x1,811
Weight (resonator main unit) (kg) Approx. 1,200 Approx. 2,200

Attachments

Beam shutter, visible-light laser equipment and high-speed power sensor are standard equipment

gﬂﬁ 3.6 Resonator Specifications [12]

1A89 LULAIMNNUS NI AALN UMANAIIUNUIAILS 3-20 DABLUAT LAZHLNY

ALALLAAAIINNUIAG 3-10 Hadiuns MetlinsesiniuidonidanunsnsessunumuIing

USHNADINISLA wanaragui 3.7
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Processing Capabilities

Plate thickness (mm)

1|O 1 |2 1 fl 1§ 1 |B 29 2|2 2‘4 2|6

Mild steel (55400) Oxygen 1
Standard nitrogen

Resonator Material Assist gas 2 ? &

o

Stainless steel (SUS304) When using {190.5mm (f7.5") lens

High-pressure nitrogen

ML40CF-R When using f254mm (f10”) lens*
Standard air
Aluminum alloy (A5052) High-pressure air
High-pressure nitrogen
Mild steel (SS400) Oxygen
Stainless stee! (SUS304) S0 liogen o
High-pressure nitrogen
ML20CF3

Standard air
Aluminum alloy (A5052) High-pressure air*
High-pressure nitrogen |

|II|I|"I”I

% The above are processing capabilities based on special conditions. Approved conditions are as stated in the specifications.

% Even if the item to be processed is equivalent to a standardized product, variations in processing performance/quality may occur depending on the surface condition and components included.
% Variations in processing performance/quality may occur depending on the processing shape.

% Regarding mild steel (S5400) with a thickness over t19mm, capacities listed in this catalog are for the LS material (steel plate for laser cutting) of Chubu Steel Plate Co., Ltd.

* Optional

E‘U*ﬁ' 3.7 Processing Capabilities [12]

3.2.2 Algglunisiiung
nsdredudndudaduauly agfialdaneluduvesnmadiunidlunsiusiu
wisnludsilsanude uasiundlufuiunundinada Safnaldieludnd
Tagénadaaindoyasa KIA fu K2500 fimisuismldauey Tdasnisuilan
ihifuegdl 9.7 Anssio 100 Alawuns [13) Ay 10.31 Alawnsiodns warldsatiudioa

24.89 U MRS 9198951 TuM 3 HuAN 2563 uandragui 3.8

AUKISIALNUU S v| 2563 v [MeRGTH

SIAYNPUAN NNW. ta:uSutuna Us=9U W.A. 2563 3 synthilneudnpima

(bouasadiu rmfdas sndu NGV iy 1nw/an.)

il hisanEhgeviaedt (d1i)

BRI 0 0.c-ci| >~-510 | >~-520 IOVI T oo | e |
25 il.a. 2563 05:00 24.64 20.79 17.79 17.54 26.26 18.85 18.58 15.84 15.14 15.31
24 ii.a. 2563 05:00 25.14 21.29 18.29 18.04 26.86 19.45 19.18 16.44 15.54 15.31
20 ii.A. 2563 05:00 25.64 21.79 18.79 18.29 27.36 19.95 19.68 16.94 15.29 15.31
19 ii.A. 2563 05:00 26.04 22.19 18,19 18.69 27.96 20.55 20.28 17.54 15.69 15.31
18 ii.a. 2563 05:00 26.04 22.19 19.19 18.69 28.56 21.15 20.88 18.14 16.09 15.31
16 ii.a. 2563 00:01 26.64 22.79 19,79 19.29 29.16 21.75 21.48 18.74 16.49 15.31
14 ii.a. 2563 05:00 26.64 22.79 19.79 19.29 29.16 21.75 21.48 18.74 16.49 15.31
13 ii.A. 2563 05:00 27.24 23.39 20.39 19.89 29.76 22.35 22.08 19.34 16.89 15.31
12 ii.@. 2563 05:00 27.54 23.69 20.69 20.19 30.36 22.95 22.68 19.94 17.29 15.31
11 ii.@. 2563 05:00 27.54 23.69 20.69 20.19 30.96 23.55 23.28 20.54 17.69 15.31
10 ii.a. 2563 05:00 28.14 24.29 21.29 20.79 31.56 24.15 23.88 21.14 18.09 15.31
06 i1.A. 2563 05:00 28.74 24.89 21.89 21.39 32.16 24.75 24,48 21.74 18.49 15.31

03 ii.a. 2563 05:00 28.74 21.89 21.39 32.16 24.75 24.48 21.74 18.49 15.31

51t 3.8 IIAUNTURLALABUTIUIAL W.A. 2563 [14]



22

nsunInuTEniuilsanudadnsseenalauseann 25 Alawnsnawien
TunduAndu 50  AlawnstaeUszunn WewInu3eniinisdegnandudndusnudundn
anun 2 JHaavan Ineseeen1anuIEnlugnans e 1 uananaguil 3.9 wagseeennenn

USENURHARTIE7 2 Laneiagui 3.10

sgliangassd

Agon Pacific workshop O “‘-;,,‘\‘ e
%
£
g R 2 & 33 wifl
I et = 37 wifi B/ 2750y
286 nul {
x a8a
L 3t Inaiding |
] & 39 wift afiasnn. o
9 297
YiIngInIAEI mwrnm@
'

JUN 3.9 szggmaannuieniugndnsen 1

@ & 28 wifl
288
&
2015]
‘
1063
¥1u§mnas‘8
Em
@ wiswnsiandasad
S o N
Agon Pacific workshop O\
A — H
& 29 wiit

211

JUN 3.10 T88en9NUSELUENGnS 189 2

3.3 1WUSHUIBUAUNUTENINNITHANDINUNITINNER
nsdgluaatiaztdunuaiazfunuiusUsunldlunisaun Inedunusinggas
WAAIAIRNTIN 3.3 18UINANUISIALLDUARITL
- AUsEAUsa 24,900 umaal 3B 24,900 = 12 = 2,075 UNNRaLiau
- anhduse ewadlaann
(528¥N9 = BRFINISUIINAUINU) X SIATUIU X FIUIUATIVLAUNIGD
=]
Ry

(50 + 10.31) x 24.89 x 4 = 482.83 UINADLADU
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Aasesimaes 919l 10 U duaailsann
(Auedesdn = 1gnsldn)-12
(4500000 + 10) + 12 = 37,500 UvvsBLADU
Alfiesesdiniaies
® Processing Speed =30 LWATABUIN 139 300 HAALNATHE

=
UM

o Tu 1 ifou Ustvsmawesiadeiiouay 2,374,142.73
fiadns Anduszosnafideddlunisdn 791.38 wifie
LAoU

o Uy 24 Tuseieu Andussezandideddlunissa
0.55 Falugsatu

o Funasiwumbheliihald 1een
(Maslniia (3ms) x S1uaweses) = 1000 x Hlusildnuse
U
(4000 x 1) + 1000 x 0.55 = 2.19 wewmeiu vienndy
52.76 KUI8ABLADY

o Funamlnihdild laan
Arlniirening x suaumefildreou = 52.76 x 4
= 211.03 UIMFDLADU

o fuyuiuudsveamsiuienuanes dunildan
AUYURULUTYRINSNENLDITI + AINETIEUTOUTUsD
oy
= 3,211.03 + 2,374,142.73 = 0.001353 UMsIaladlunT

o fuyuuudsveanshegdundn dunalldan
FunuiuuUsvessiePusdnsi + mnueniduseusy
falhau

= 122,536.20 + 2,374,142.73 = 0.051613 UM#03a8LUNT
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USENNARLRY $r9Pundn
s1eMseldng Usginnauyu i
q (Un/ipian) (Un/ipian)
1 | A1979KEn AUNUAULUS - 122,005.08
2 | AmuimsuazaAlany FunuAsT 10,000.00 -
3 | Aseiuse Funuasi - 2,075.00
4 | Aduneuninanuduse FunuAsT - 10,000.00
5 | etsusn AUNUAULUS - 482.83
AN NYITAARATY
6 " AUYURULYS - 48.28
FLYLNN
7 | dneSosdin Adsm 10T) | dunuadi 37,500.00 -
8 | ARuseunInMuAn AumuAaT 12,000.00 -
9 | ArgednuiaTessin AUNUAULUS 3,000.00 -
10 | AlwiiieSosdn AUNUAULUS 211.03 -
3,211.03 122,536.20
FIuAUURILUS 0.001353 0.051613
umAeliadiuns | umAelatlIng
FUNLALT 59,500.00 12,075.00
3.4 ANW1RAANNUYBINITARLALYDS

q 9

TngihdunuriuksLazaunuaiuagulUasluauaugiuduseusunivaay 1

WSgugunu

ANUNIAAUIUNINANYUVINTAALAAINANNTN 3-1

TCrake = TCbuy

(3-1)

FCmake + VCmake X Qbep = FCbuy + VCbuy X Qbep
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e TC fg Total cost AUNUTILNLA
FC fi® Fix cost AUNUAIT
VC fig Variable cost fiunuiuLs

Qbep A® Quantity break even point U%mm%jmnu

31INNTAIIUAINENNIST 3-1 aglauTunaAunui 943,587.38 Nadlunsnathou
lnedayaany w.r.2562 nalsesuinsddinlaeaie 2,374,142.73 fadiunssowiou 39
WUAAIRTUYUARLTUAUANNETIAUTOUTUVDINTAUTEINHENLDININNT I 3.4 UagN15A

HOUMIANTNN 3.5

M1599 3.4 AUNUNHTUANUANNETLEUTEUFUIBINTHERLEY

USEMRERLeY (UMsaLABw)
prmemduseusd @adwns) | dumuasd | duyuifuus AUNUTI
0 59,500.00 - 59,500.00
500,000 59,500.00 676.50 60,176.50
1,000,000 59,500.00 1,353.00 60,853.00
1,500,000 59,500.00 2,029.50 61,529.50
2,000,000 59,500.00 2,706.00 62,206.00

MINN 3.5 AUYURHTUMUANUEIFUTOUTUVDINTINEDUNER

$refPundn (Lmsioiitew)
Augduseusy @eduns) | Aunundd AUNUAULUS AUNUTIY
0 12,075.00 0.00 12,075.00
500,000 12,075.00 25,806.50 37,881.50
1,000,000 12,075.00 51,613.00 63,688.00
1,500,000 12,075.00 77,419.50 89,494.50
2,000,000 12,075.00 103,226.00 115,301.00
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iloddeyan1un1sneil 3.4 uag 3.5 1asnsn lnyeRnresduRuYUTINYeIN1S

HARLEY LagldUAUNUTINYBINITINHARGUAndlUFUN 3.11

U (Um)

180,000
160,000
140,000
120,000
100,000
80,000
60,000
40,000
20,000

0

iusougy

(@]

250,000

(HagLuns)

500,000

750,000
1,000,000
1,250,000
1,500,000
1,750,000
2,000,000
2,250,000
2,500,000
2,750,000
3,000,000

e UV UTIUHTALDY e FIU U T I NI DUNER

a | v a v v a
giJ‘Vl 311 ﬂ'ﬁv\lﬁwawmunm’gmmmimammLLagmif\]’NzJJaumam

3.5 ANYIAUANATIUNITAMUVLATDIRALALYDS

nsnwimnuAuAtunisamu Wesrlsnstusseznailunsfuyuuetasosin

\aLYes

lngldvayausenaunall

DNIINANBULNU/ABNLUY 7% Mol

BNFNIUAD 0.7% #ov

il 2
= U A

185U Aldvoyarnnnisd@engnandunsleghn 1,464,061 umsiel
ALATBIRALALDS 4,500,000.00 UM

ATUSSKaEelavy 10,000.00 Uw/Reu v3e 120,000.00 U/l
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- ASURRUNTNMUSA 12,000.00 U/RBU %38 144,000.00 U/
- féhﬂﬁﬁﬂ@%ﬂ'%ﬁ@ 3,000.00 UM/LABU %38 36,000.00 U/
- il ue3esdn 211.03 UIAREU W3e 2,532.36 UM/

Y

3.5.1 yaA1daguugnd (The net present value)

q

NPV — (zn Ct ) 1 (3-2)
a t=1 (1 +7)t

a

So NPV fio yadntagiiugns
| fio Fudsasunsausn
C, An NIzuaRuanlasuanslulsazIn
t fie T4 1 87 n

£
A o =

n A9 NUIUIARBNLTY /FUIUT

r Ao on31neNLUL/ONTINERDULNU

Ly a

PNATANIUMNFUNITN 3-2 3EleAT yaAlagUuans 897,812.34 um

9

3.5.2 NamduwnuaNNITaIU (The internal rate of return)

1, Ce (3-3)
=) =
t=1 (1 + 1)t

e | fp RUILAIUATILIA
C, Pip NIzuARUanlATUANSULAAZIIA
t Ao UM 1 feU# n
4 &

o a
n A9 INUIUNIAADNLUY /ATUIUU

r A9 95199N UL/ INANBULNY

NNITATUIUMINAUNITN 3-3 221PAT DRTINANDULNULATINT 12%
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3.5.3 szghanAuyu (Payback period)

RuamuATIwsn (3-4)

NANMAUNY =
Wudaansnay

NMIAMUWINANEUNTA 3-4 ldsveziafunu 6.2 U

1 Ly a

MnnsAaiefnwauAuAlunsamu avldan yaAdagdugns 897,812.34

Y 9 q

o v

UM BRTINARDULNULATING 12% uag 388806?%“‘1/!1! 6.2 LL@%Wmu’WJ@%IﬁU’i%ﬂE]UM

I a ) a
LAALTUNITIINTELARUANILLEAILAMIUAIT N 3.6
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Ui 4

NAN15I8

1%

4.1 IAAUYNY

LHIDINAUNUTINYBINITHENLDAZNTINHDUNENL L US s UTIB Y AElagnsnnsIm

FawanaTurudunudmiunisdaiaes F91nnsAuIuIzlagaduny 943,587.38

q

Tadwnssiaifou faandlugun 4.1

AU (VM)
62,000 -

61,500 -
943,587.38

61,000 !

60,500 -
60,000 -

59,500 y
SSIPPRIUY

59,000 T T T T T 1 (aaues)
930,000 935,000 940,000 945,000 950,000 955,000 960,000

e FUNUTINARALDY e FIUYIUTILI NN URER

JUT 4.1 N5 mluanagndnuTnuaumu

4.2 YSU1uNAISHan

WNfiaNsanNteyansdededounas laeideniiansananFuaiuninisdigenn

| v Y
= & o a 1 Y a o

AaduTIUILTUAD VAL UAAINTIT 4.1 Tnedudiuinaidazidutudiunanminisdede

9 Y

I [ 1 J ~ = 13 ! A v = N 1
WuUT29108199190 U89 LummﬂLﬂuaauwmammimaauagmaam
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Y
o

ANS199 4.1 S19NSTUAIUNINTAITOUDLASI

T | Anueduseusy | ANNeNIEuTauUsUTIM
Part @udel) | (Dedwassiot) Hadiwuns)
1 | Detaild 7,126 204.40 1,456,554.40
2 | size 21.5mmWx3mL 880 6,043.00 5,317,840.00
3 | Detail7 470 337.85 158,789.50
4 | size 56.6mmWx3mL 420 6,113.20 2,567,544.00
5| Y-anchor 320 481.33 154,025.60
6 | size 30mmWx3mL 168 6,060.00 1,018,080.00
7| size 25.2mmWx3mL 96 6,050.40 580,838.40
saTiaEy 11,253,671.90

U
a o w

FININNINTUNINTIYNTNEITOUBHATI NI9LTINUILADILANAIRBANNSTUII9AS
wa1dliladnuiumunisan 4.2 lneaslanauerduseususiumindu 965,756.25

fafwnssiainou JalUTinamnnndngnnunu

U2 [
[ 1 (%

AN 4.2 INTUIUTUNAITHANFDLABUYDITIYNITNEITOUBYAT

311U ANNEINFUTBUFUTI
Part v

Fudoinou) (Hadiwng)

1 | Detaild 595 121,618.00
2 | size 21.5mmWx3mL 75 453 225.00
3 | Detail7 40 13,514.00
4 | size 56.6mmWx3mL 35 21,3962.00
5| Y-anchor 25 12,033.25
6 | size 30mmWx3mL 15 90,900.00
7 | size 25.2mmWx3mL 10 60,504.00
T 965,756.25
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diedntuduvenaiesiuialoties Sniadsannsnfiuseldinmssuiindeamwesld

Anee

15199 5.1 asuuuimansanaula

ANUEIIAUTUIU (Haflunsraifion)
P19LA8N
$Jp8N31 943,587.38 1NANINIBLYINAU 943,587.38
NAMLDY x v
196D v x

Y

mnfinsalulssdudugavagudefuasdoidovousias sl s
- SzelIanlUNITTONER
MINHAALIALAIN1TAAIVANIS BN INsHARLe W aBnAdDsTUAIY
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