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Project Title : Reverse Engineering for the Construction of Radio Communication Towers
By : Mr. Thodsaporn Soonwong

Advisor : Dr. Chanchai Wiroonritichai

Degree : Bachelor of Engineering

Major : Mechanical Engineering

Faculty : Engineering

Semester / Academic Year: 3/2016
Abstract

This cooperative education report was prepared to present the practice of using reverse engineering for
the construction of radio communication towers. United Steel Works Public Company Limited is a company
that produces and distributes various types of eleetrical and distribution towers, An important step used pictures
from customers showed the original workpiece had problems with rusting, which made the work system less
efficient. Reverse engineering principles were used to design and create a new workpiece. The equipment
design was calculated for safety in usage. For the choice of the columns in each section, the poles in the first
section with dimensions OD 101.60 ID 98.60 L 1500 thick 1.5 mm. and can support the weight of 380.56
kilograms, but in reality , these columns can only support 45.14 kilograms, giving this pole a value of safety
rating at 8.4 times of real use. The second column, size OD 89.10, ID 86.10 L1500 thick 1.5 mm, can support
the weight of 356.79 kilograms, but in reality, this column supports only 40.25 kilograms, giving this column
a value of safety rating at 8.8 times of real use. The third columns, size OD 76.30 ID 73.30 L1500 thick 1.5 mm,
can support the weight of 324.89 kilograms, but in real use, this column supports only 36.1 kilograms, giving
this column a value of safety rating at 8.9 times of real use. The fourth column, size OD 60.50, ID 57.30 L1500
thick 1.5 mm., can support the weight of 251.78 kilograms, but in real use, this column can support only 32.61
kilograms with a safety rating at 7.7 times of real use. The fifth columns, size OD 48.60, ID 45.60 L1500 thick
1.5 mm, can support the weight of 201.7 kilograms, but in real use of this column can only support 30
kilograms, making this column safety rating 6.7 times of real use. In calculating the use of slings loads of
columns and equipment, 3 mm wire rope can support 450 kg, The real load is 45.1 kg, resulting in a 3 mm sling
with safety equal to 9.9 times of usage. In terms of additional modifications, systems and working mechanisms
increase the safety system of use and increase the efficiency of using from the original. The company had been
assigned to participate in the design and construction of radio communication signals. The operation methods
and details of the work had been completely proposed in this cooperative education report.
Keywords : reverse engineering , radio communication towers , column support
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sievieufis(andn) DRAWING BY.
waniueds THODSAPORMN

uadnESawmn)
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SCALE REV

1:15 0

A 2
717 4.5 jlammsesnuuuLaO

Y
m3soonuuuFUNU Tasles T1)sunsues Tduan (Autocad)

o d’ A 9 1
4.3.1 MsmuIUneaen lsneue

Hardness

Tensile Strength

Rockwell B
(HR. B) max

MPa) min
‘ e Brinell (HB) max

304 515 205 40 92 201
304L 485 170 40 92 201
304H 515 205 40 92 201

304H also has a requircment for a grain size of ASTM No 7 or coarser.

517 4.6 JdaunIAdUALIDE

U

4.3.1.1 I|auaUaaNeUN 1vUIA OD 101.60 ID9S.60 L1500 t1.5 mm.

g H (% 1 o 1 1 (% o 1
WUANINAR = 4.71 A1 R = 3.48 MHUAMKIUNTONULLVININD0.85 MHUAAE
MNV2.1MPa
Myiuaa Fy INNU 2050kg./sq.cm.= 205MPa

Value of Effective Length = (KxL)/180 = (0.85x150)/180=0.7<3.48
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m?E 22/7%2210000

AE?  (150/3.48)2
1115.56x205

(1115.5614+20514)1/14
EAUNSUEMIN 16 80.8x4.17 = 380.56 N 1ansu uamsldauas uausuimiinie e

AE=L/R,Fcc = =1115.56

Qac(MPa)= =8.08 MPa =8.08x10=80.8kg./sq.cm.

) ' ' ' f
45.14 D 1ANSWIMUUNHNUNHUNUDITINUYBUFINOUN 2 NOUN 3 NOUN 4 NOUN 5 LAY
%‘ 9 S A g}/ ~ = o 9y Y dyd 1 o [ 1
ninvesgUnsaindanindarem savi ldaduiimanuilasansminy 8.4 maeens
{CARIRER
4.3.1.2 i@auauaa@nouin2uu1a OD 89.10 ID86.10 L1500 t1.5 mm.

9 v

WUNUINAR = 4.12 A1 R = 3.04 MHUAAIK IUMTD0AUUUMNINDV0.85 AIHUAAIE
111A12.1MPa
MHUAAT Fy N1V 2050kg./sq.cm.= 205MPa

Value of Effective Length = (KxL)/180 = (0.85x150)/180=0.62<3.04
n?E 22/7%210000

AEZ (150/3.04)2
851.3x205

(851.31'4+2051'4)1/1'4

v v
°

Y Ao [} 9 a [y 1 9 a dyo/ 3°l Y =\ 1
Lﬁ'l@]uuiﬂu'lﬁuﬂul¢186.6x4.12 =356.79 N1ansu UANIT IFIUITUE TS VI NINe A

AE=L/R,Fcc =

Qac(MPa)= =8.66 MPa 8.66x10=86.6kg./sq.cm.

1 g‘/ % 7 1 4 i\ 1 1 { 901 o
40.25 0 1aNTUMUUNNUUANTNVITINVDUAINOUN 3 NOUN 4 NOUN 5 LazUIMUNVYDI

s a Z

% d' & o Y 9 dyd 1 [ LY 1 9 a
alnsainaansndaree senlddaunininnuldasanoniny 8.8 1tN1Yean1s 14911934

q

4.3.1.3 1I@@UaAU@aNnouN3vUIA OD 76.30 ID73.30 L1500 t1.5 mm.

'
=1 Y o

9
Nunnihaa = 3.52 A1 R = 2.59 MHUAAIK 1UNTE8ALLUININDO0.85 FIHUAAIE
MINV2.1MPa
MUUAAT Fy 1N10U 2050kg./sq.cm.= 205MPa

Value of Effective Length = (KxL)/180 = (0.85x150)/180=0.58<2.59
n?E 22/7%210000

= =617.9
AE? (150/2.59)2
617.9x205

(617.91'4+2051'4)1/1'4
Y dyo/ go’ Y] 9 a @ [ 9 a =g ° Y= 1
L?f”l@l‘l!uiﬂlnﬁuﬂhlﬂ92.3x3.52 =324.89 ﬂIﬁﬂiiJ LW]ﬂﬁcl“]fﬁu’ﬂ3\1Lﬁ1uﬁﬂu1ﬁuﬂﬁ"lﬂ\ulﬂ 36.1

AE=L/R,Fcc =

Qac(MPa)= =9.23 MPa =9.23x10=92.3kg./sq.cm.

b4
a 4

a @ ] g‘/ @ Y] ] H ] $ %} @ P {
N 1anTUIMIUUINNUNKINVOITINVOAAIMBUN 4 MOUN 5 HaziviinvoIgnTalnfaaan
X o Y Y dyd ' o -2 1 9 a
anea e IEautiuanulaeaneminy 8.9 (MIVDINT 1HI1UDIT
4.3.1.4 1I@AUAUAANDUNAYUIA OD 60.50 ID57.30 L1500 t1.5 mm.
9 v
NUNHIAA =2.78 A1 R =2.03 MUUAAK IUATDOAUUUININDU0.85 MUUAAIE

1911712, 1MPa
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MUUANT Fy IN10U 2050kg./sq.cm.= 205MPa

Value of Effective Length = (KxL)/180 = (0.85x150)/180=0.49<2.03
m?E 22/7%2210000

AE=L/R,Fcc = = =379.6
AE? (150/2.03)2
. 379.6x205
Qac(MPa)= (379.614120514)1/14 =9.57 MPa =9.57x10=90.57kg./sq.cm.

9y dyu z Y] 9 a I 1 9) a tiyw 901 @ =\ 1
LﬁWquﬁ‘U1!11’iuﬂl1ﬂ90.57x2.78 =251.780 1anT AN IS 1HUIT U US VMU LN LA
9

a @ 1 g}/ Y] Y] 1 { z Y] PPN {
32.61 ﬂjaﬂillm'll!ufmﬂﬁuﬂﬁuﬂﬂl@\ii’)ﬂﬂlﬂ\‘llﬁTﬂﬂuﬁ 5 LLﬁ%uWWuﬂﬂlﬂQQﬂﬂiﬂ!ﬁﬂﬂﬂﬂﬁ
=2 o Y Y dyd ' o [ 1 9 a
ﬂmmm m‘ﬂﬂmmﬁuuummmﬂaemﬂwnmJ 7.7 L“I/ﬂ‘llf)\‘iﬂﬁﬁlcb'ﬂuﬂiﬁ
4.3.1.5 1@ @UAU@aNoUN5YUIA OD 48.60 ID45.60 L1500 t1.5 mm.

9 v

ﬁuﬂﬁﬁTﬁﬂ =221 AMTR=1.64 ﬁ?ﬁuﬂﬂWKﬂluﬂ"ﬁ’ﬂ’ﬂﬂLL‘U‘UWﬂﬂ‘UO.SS fﬁﬁuﬂﬂWE
111A12.1MPa
MUUAAT Fy 1N10U 2050kg./sq.cm.= 205MPa

Value of Effective Length = (KxL)/180 = (0.85x150)/180=0.41<1.43
n?E 22/7%210000

AE?  (150/1.64)2
247.7x205

(247.71.4_'_2051.4)1/1.4-
AN VUM 1891 3x2.21 = 201.7 D TanSuuanis 1515 aansuuvinieaua 30

AE=L/R,Fcc =

Qac(MPa)= =9.13MPa =9.13x10=91.3kg./sq.cm.

a @ 1 c’:’; %’ ) PPN g’; ~ 2 o Y Y tdydl @
ﬂTaﬂinmmumﬂumuﬂmawmqﬂﬂimwmmmﬂmmm “]Ni/lﬂ‘}’i!,ﬁW]uu‘JJﬂWﬂ’ZﬂiJ‘]JafJﬂﬂfJ

N 6.7 (MUDINT 1HUT
o g o ZIJ 1 A Y A a
4.3.2 MIMUIUINNUNVDUAIN4ND N JF lUPITIaenaad
gaslumsmuin

2

¥ o 2
WINUAND = (39U < WH.- 21911 UY.) x 0.006167 x 817 .

43.2.1 MFnUIIminieuis
huiiniie = (48.602u1.-45.60211.) x 0.006167 x 1.5 11,
vhminvioudis = 2.614 n.

43.2.2 msdnamhmineuiia
huiTnmie = (60.302u1.-57.30211.) x 0.006167 x 1.5 11,
dhminviouia = 3.487 nn.

v . '
4.3.2.3 MIMWIUNNMNNHNANOUN3

WIHUNNG = (76.30%u- 73.3021%.) x 0.006167 x 1.5 4.
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Y ' H
WIHUNNOUN3 = 4.151 AN,

4 f !
4.3.2.4 Mimurannhminnounz

@ 1

Y
WINUNND = (89.10%u1-86.10%11.) x 0.006167 x 1.5 U.
Y, .4
WHnnoun2 = 4.862 nn.
o EOJ [+7) g’l 1
4.3.2.5 MIMUIUN NN UAN4NDU
=(SUM)N®ON0UN1+N0NDUN2+NONOUN3+NONOUN4S
2.614NN.+3.4870AN.+4.151N0.+4.862AN. = 15.114 AN,
y o 1 & Ay Y a o 3 v 1w
PHUNNeNIMUANA09 1¥aaITVUNUANIAY 15.114 P,
o % Y] 1 ng d‘ o EY A a
mImuIurinivinnetu el l¥lumsaenvuinvosaas
o = E) a
4.3.3 MsMmuIUaen l%alnaad
ANATAIVUIA 3 VadINAT

=®KX K a

Llﬁﬁﬂ\‘]ﬂ\iﬁ]ﬂﬁﬁﬂ"lﬂﬂ(ﬁu) =Lliﬁaﬂﬁﬂﬂqﬂﬁ’3ﬂﬁaﬂﬂﬂﬂﬁﬁ20

Q

15IADIYATAIWIA(A) =3/201./20 = 0.45 AUH50 450 D lan5 N

Aa9UUIA 3 Haamas anIasuriinla 450 Alansu

=K =K a
LSIAINATANUIA

@

A ! o
Wﬁuﬂﬂﬂﬂulﬂ@mﬂﬂﬁﬂﬂﬂﬂ =
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4.3.4 m3denlFadninag?

Tnaaauuunu Iaavedsing Pt< Ot * As=Tld20t/4
P, Tvaaveussdslunameauuuannu (kef)
O, - Yield stress Y94 Bolt (kgf/mmz)
anuduiisous 1§ues Bolt (kgfimm?)

(0 =0,/safety factor)

' '
A 9 o A

&
A, o wuinihdanlgauldues Bolt (mm®)
A, =Tld/4

d © Pitch diameter Y83 Bolt (URUgUINA1FILINGED) (mm)

1 . = Y 3 =
A1 Safety Factor U939 Unwin O mﬂlmﬂummﬁm*‘ummmq
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Metric Bolts
Mechanical Properties
Mominal
Head Class and Size g Min Min.
Marking Material Hange Lond Tiald Tensily
vy Pl Suength | Strength
) W

B4

=" Class 8.8
aE L

004

3 1N4.8 Yield stress U9 3d Ng Strength Class
A-2 Stainless A9 O L, =70 Kgf/mm’
Stress Hoousyld O,= O, / Safety factor

(Safety factorUANUMNY 5) =70/5

2
=14 Kgf/ mm = Strength class
duvimida 12.9 10.9
Nominal | ViM% 4 - aavi : Tuaan
2IANS vildowle | Fatigue paysy | Fatigue | o
# A mm? Strength 19 Strength s
Kgf/mm? Kaf Kaf/mm? Kof
M4 8.78 13. 14 9.1 79
M5 14. 11. 60 7.8 11
M6 20. 10.: 74 14
M8 36. 8. 2 8.7 318 |
M10 58 7.4 4 7.3 42
M12 84.3 6. 565 6.5 4
M14 115 6.1 702 6
M16 57 5.8 911 5.7 5
| __M20 245 5.2 1274 Sk 1250
M24 353 4.7 1659 7 1659

51114.9A1 Fatigue Strength Y84 Bolt

MIMUIUMVINANMINE AU MTUANG 1 A7

@ %’ o o a g’/ 1 o
i‘UI‘I’TZWILLSQﬁQﬂJBQLﬁTNW%TﬂHTWUﬂﬂI@QLﬁWLLﬁ%Qﬂﬂimﬂ?i@]ﬂ@]\il‘VHﬂ‘UPt:Kg x F

=51.6x9.81=500.6

(3e19 © SUS304,Strength class A-2 Stainless) A, =P,/ 0,=500.6/14=35.7(mm")

Y
=

4 X $ % H d =) X
nnoulvanedu arsidenlyd Bolt M8 Fanunwinaan g et uusnaneeiis win
9 A ' . A 9 & o~ A
ADINTINVITUIAT Fatigue Strength1NA13 N Strength class 10.9 Ad5taen 1y M8 Gelia Ivaan

pou5 ANy 318 Kef

o 3 Y1 2 S A [ 9 A
i]"lﬂﬂ"liﬂ"ll!?]lﬁ]%tﬁl!"lﬂﬂl"l%u Bolt M8 ﬂL‘V‘IENW’OWOﬂWiGlGD'QWu ansonasu Bolt M10 911

a < @ a
puuan 15uBolt M8 18 nazdiandunumanaald
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4.3.5 madenleniilau
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Aq ¥ v 2 A ¥ 9 o o 2 = H o ) Yt
Thaeilsmeauauaamiiy lumsaenlaiudealinisailananiininveannlau v
¥ o A = ' Yy 9 9 Y2 A D) A
minnuds ianso lewihudaumunesnaiald Faimseenuuumiinalaunivuna
ANAUMUVIIAVDUA LA aL oY W auuIa OD 202 ID 102x4 mm., OD 202 ID 90x4
mm. 1¥nduenonas viulauyuia OD 190 ID 90x4 mm., OD 190 ID 77x4 mm. l¥naiien
' ~ ) 9 o ' A 9
NoUN 4 il wavvuia OD 177 ID 77x4 mm., OD 177 ID 61x4 mm. lsnaui@imoun 3 1
Y o ' ~ )
wilauuuia OD 162 ID 62x4 mm., OD 162 ID 50x4 mm. l¥naut@meud 2 vuwlauves
YUIA OD 70x4 mm. 1FNAUENOUVY AINEIAL
43.6 madonldion
A 9 a A Aa [ %’ @ (J 1 a [
mMstaenlgsenaaalonyy NNalansTUIMINYEIA @ UNT 450 N lansuy
senaasioniyy MARATHON §u TRT1101C (450 n.n.) WseRisennunsennnudaslionyu
I a Y a a = Y I
Wudud1juseniionyos MARATHON Ain g wana1n 159 ldmssuseanasgiu
Y] @ [ 9 Yy
1S09001, IS/TS16949 11az 1SO14001 Mayu'la 360 e awnsnvyuludnyuzaay laaula
= 9 dy ~ Y a (% a Aa A
wannanesw lUdamsldauluiuiuay snvesldgaga 450 Alansu vuaads 3 Tadwas
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o A J
4.4m§§m°1mqﬂnsm

A v Ay J
ATTINN 4.2 318ﬂ13%ﬂ°ﬁ@@ﬂﬂﬁﬂ!

ITEM DESCRIPTION QT'Y | UNIT | PRICES (B)
1 | NOSTAINLESS SUS 304 1§aziiy (wen.) 025 | 1du
VYUIA
OD 48.6x1.5x6000 mm. 025 | 1du 344
OD 60.5x1.5x6000 mm. 025 | 1du 430
OD 76.3x1.5x6000 mm. 025 | 1du 691
OD 89.1x1.5x6000 mm. 025 | 1du 812
OD 101.6x1.5x6000 mm. 025 | 1du 927
2 | UNUSTAINLESS SUS 304 éia
uilauuea OD 70x4 mm. 1 o 105
OD 202 ID 102x4 mm. 1 o 288
OD 202 ID 90x4 mm. 1 o 395
OD 190 ID 90x4 mm. 1 Fu 383
OD 190 ID 77x4 mm. 1 o 390
OD 177 ID 77x4 mm. 1 Fu 375
OD 177 ID 61x4 mm. 1 Fu 381
OD 162 ID 62x4 mm. 1 Fu 335
OD 162 ID 50x4 mm. 1 Fu 356
PL 250x250x4 mm. 1 Fu 536
PL 80x80x4 mm. 4 Fu 100
PL 70x100x4 mm. 4 G?;Iu 108
3 | STAINLESS SUS 304 (¥00.)
FB 40x3x6000 mm. 0.5 & 340
FB 40x5x6000 mm. 0.5 1 565
RB 16mm.x6000 mm. 0.04 | 1w 46
RB 4mm.x6000 mm. 1 & 450
4 | wa1 STAINLESS @25mm. 350 | mm. 162
IWa1 STAINLESS @20mm. 150 | mm. 45
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5 | a3Aa@3 (WIRE ROOP)SUS 304 @ 4 mm. 20 m. 1,600
6 | BOLT/NUT SUS 304

M10x25 mm. 24 % 1,440

M10x40 mm. 20 % 1,200
7 | NOSTAINLESS SUS 304 1¥azidiy (uen.)

OD 27.2x2x6000 mm. 0.33 LZ%}L! 268

OD 21.7x2x6000 mm. 033 | du 210
8 | HAND WINCH 450 kg. 1 %0 2,000
9 | avaiFeneinou 5 A 600
10 | aue1ineu 0.1 UIA 80
1| miaaaudes 500
12 ﬂ'ﬁ’ﬁﬂ??mﬂﬁm 1,000
13 | fwsehaudau

(2AUx400x33Ux25%) 3,000

(1AUx800x23Ux25%) 2,000
14 | gwsaiiena 1,000
15 | Au59nA931911 ROLLER 20 ) 1,000

590 24,571 VN




4.5TUNDUNTHAN

4.5.1 mysane 1 Idvinamuuuy

4.5.1.1 NOAUAMATUUIA OD 101.60 ID98.60 L1500 t1.5 mm.
4.5.1.2 NoAUAUAAUUIA OD 89.10 ID86.10 L1500 t1.5 mm.
4.5.1.3 NOAUAUATVUIA OD 76.30 ID73.30 L1500 t1.5 mm.
4.5.1.4 NOAUAUATUUIA OD 60.50 ID57.30 L1500 t1.5 mm.

4.5.1.5 NOALAUAAVUIA OD 48.60 ID45.60 L1500 t1.5 mm.

34



4.52 maFounihulaufauasgruanune

35



36

g1 4.15 U mIsames

o a 31/ o d’! A Y a " v v [ [ I'4 31/ A
ﬂ131/1ﬁNm@ﬁmuummume%ﬁaﬂuwuﬂumﬂum UM lsamoiduime

aausuFsaMuYsIaaInIelune

4 a [ J Y a
454 ﬂﬁﬁ)’@lliﬁ]ﬂ@]@]ﬂ‘u‘ﬂ’i)uagiﬂﬂﬁﬁﬁ

A a o 1 A g = a Y v o 1 Y a 1 A
MIIPONTONAANUNOINDIIUNITEATONAAINLAING Lmzmﬁaﬂﬁmmﬂiumma

Y 9y da! [ o =S A
1% umssnanlviaosvyu lagoderannIsHsInUFDN



v
w

a Yo v a
4.6 mumsmmclﬂnugmwaﬂ

{ ‘ YYL  a
37 4.18 3 mmadeuyunU RTINS

g a a

o 2 Yo 9 - & & ' Yo
ﬂﬁuuﬁuﬁ)%udmiﬂﬂugg INTA BIN ﬂWﬁﬁNﬂﬂWWﬂWEﬂi}LﬂH@Enunﬂ Llﬁgllﬂi‘ﬂ
Y o o a A o Y v 9 1w
ﬂ’li@]ﬁ]ﬂ@]ﬂaﬂiﬁﬁﬂﬂ’llﬁ’l Q’Jﬂlu'lmﬂﬂﬂqﬁﬁ]ﬁ'ﬁ T1UIU 50 AU Iﬂﬂi’lﬂ’]%’lﬂ@lﬁ]ﬁul‘ﬂ’lﬂﬂ 32,000

v
[

a o a ) &
VI AR URUIUIUNITY 1,624,571 UM



38

=}
unns

k4
astuazveiauanue

%

A a
5.1 ﬁ;ﬂwaimaammamm ]

P
=<

ﬂﬁﬂwﬂﬁWIﬂ3Q31uuﬂluu1lﬁﬂﬁﬂy1ﬂﬁﬁl%ﬁﬁﬂﬂﬁ“l/l']\ﬁﬁ?ﬂiﬁJstJ}f’JUﬁJEJGluﬂﬁﬁ%}NLﬁW

De

a A 4 v A
Ingdems lasgalszasAnanio
9 [ a 9 Aa oA A 3 9
LlnannmamadanssudouseslunmsUfianumedluniseonununazaiiaa
Mgydods
A A a A 9
2. el seansnimluns s
3.NBADLALDIANUADINITVDINTINAN

A J =
ATTNNS.1 Lﬂﬂ!“ﬂﬂﬁllﬁﬂﬂmﬂﬂ

P ~ D) Y4 a 2 4 v 2 '
inaed lumsfSeumey AoYANNHAINA Fununadavulva
3101 - 32,000
Y
hmin - 32.1 nlansu
[ =
szuuANNlanany 3 X
o 901 [e%) =) U =) U
ARERATRIRRZ RIS 60 N lansu 90 Nlansu
GALGREAEARLY 5-61) 10-12)
AN 510915 6 195
o <
G0 man A
o 2 = 4 =1 L
szuunalnalumsldamivaivuas | ludilsames luszu Hlsames luszuu

A a 2 ¥ 2
ﬁ?ﬂlii’)x‘lﬂﬁﬁﬁEJ’]JWIEJ‘]JGUB\‘]GHMQTM‘VI\‘]?{@Q“HH

o A Yo ¥ a A Y o a ) ¥ = o
Wﬁ\ﬁﬂﬂ‘ﬂllﬂvnﬂ'liﬁi'mLﬁ??ﬂf‘!ﬁﬂﬁ'ﬁIﬂﬂel.slfﬂﬁﬂﬂWﬁVﬂQ'Jﬁ'JﬂiﬁllfJ@u’iﬂﬂuu NN

] Y
TinseenuuunazmsadaenIngdoas Idedadilsz@nsnmuniu Tszuuanuilasase

Y ] ag H @ 1 ) [ a = 9 A tg A tg
GlGIN”ILl\?”IfJGULl Ll”l‘Vi‘L!ﬂlﬂ?ﬁ\?ﬁ%ﬂ?ﬂ@li’)ﬂ”ﬁi%\ﬂu ”lm‘ﬂuﬁun umqmﬂwmmmmwmu

1 = A 1 gJJ dyag | Y [ 9J 9 ]
11011 5-10 PrTeunnnstivuegiumsquasnuIvesd I9uale Tnsaeuauesaendw
v ' Y

AoamsveIneddananuazamsniRuldnuus Enmuin

5.1.1 Tayrvelasay

[y Y a 4 a d‘
- ainbzaNNg lumsaaszdilymveumIngdeds
¥q. 9 Sa
- e lusumsesnuu DA

= J Aa A =2 o Yo a ' 9
- Tifilszaumsailumsdgiaauiahlddaduleneudreen



39

5.1.2 VolauDLE
9 A a v A = Y =)
- AN mALNInmlaenasmsisouluioaisou
VY YA Y
- AR UMNAI AT TuAUMT 00 NI
Y 9o Y o y
- MM NuNAeIdnAsa
5.2 ayUwamsiinnuannofing
9 a oa =
5.2.1 GoAURIMTUUANUANRNIANY
a 0 9 ) . .
-y lunislsTdsunsuduSe gy, Microsoft World 11a g Microsoft
v Y
PowerPoint (WLLINV
=\ L o a
- szaumsal lmInaIuese
- gnso lindAneitalymlumsrhaon
d' Aa oA a R
5.2.2 Tyminnuveam sl iianuannafny,

- wihudaudivinalva IS e Ideniissogineeezinu IS e Idien Tasaunss



40
UIIYUNIN

U3HN meiueauuamiing $109. (2560). auUANIAA (Stainless Steel). 1T840
https://bit.ly/2kWdi5a

A o A d aa A 4 Ia o w 0 cy o 9 R Y

VIEN Nef 1BUTHETI LoUd asia 9190, (2560). MsMuInIMInNe. 104 1aa1n
https://bit.ly/2kN4pL1

Aenssudeuses. (2555). IMInsudonseas. 114 181N hitps:/bit.ly/2kVFwgg

4 = o ] a a 9 A % o
auimaTuladuaz Taquamna (MTEC). (2545). Imanssudouseetiomsas Nasin

a o L ] ! Jd a =) A
waanmal Inuuazes lvanaunu. njamwe: quiduasumalulad Tne-qiu.


https://bit.ly/2kVFwgg







J A a = a
sUoeauvaAnanng

USN 8NvIcio (1981)
U.THAI SENG (1981) CO_.LTD.

USHN PILIGn ARAIDSA VN0
INITED STEEL (WORK CO . LTD.

A S

e ——— e ————— y

. ou < A
simanuan n 1 ersdnlSneBensylssnuvaginaning




< = 2 a A
gﬂmawmn N3 gﬂmwamumﬂizﬂauwammnﬂqaami









41

sHeindny 5704100005
A o v
¥oUNANEY UIY NANT FUIINY
4
o5 Ins \ 092-271-9982
E-mail d paethodsaporn@gmail.com
AMY : Arnssumans
A1917% : AINTTUATOING
Noy : e 48 1.3 a.duilnau o.unsBoss v.uaTlgy 73120
UszIamsanu: 2556-1a9111 UM IMEIAALIN IAINTTVIATOING

2549-2555 159T0UANIYNUING

N3 : Arnssudousesdmsumsaiiumdyoaingdoas


mailto:paethodsaporn@gmail.com
mailto:paethodsaporn@gmail.com

	01_cov
	02_com
	03_abs
	05_absth.pdf
	05_absen.pdf

	04_ack
	05_tbc
	06_ch1
	07_ch2
	08_ch3
	09_ch4
	10_ch5
	11_ref
	12_app
	13_vit

