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Project’ name Study design and manufacturing process Checking fixture
WriterMr.PapopCharoenphorn

Faculty AdvisorFaculty of Engineering, Production Engineering Program
Job SupervisorMr.DanaiKangsiri

Company’s nameFillpart Engineering (1999) Co., LTD

Business Type Checking fixture manufacturer.

Summary

From an internship at a company FILLPARTENGINEERING (1999) CO., LTD saw the
processes producing pieces and has seen use on NX design and CNC milling machine control
process to the customer.
Ihave studied the route starting from how to use the NX program in the design. When designing
and tooling Department, we would be sent. To make up for them with if I use a manual milling 2
D if a 3 D milling CNC is used in forming using the cam data conversion into g-code to enter the
information into the CNC machine. When the individual pieces and then assembling it to send to

the customer.



1nmsn g Anamus g e 99 Maus N I8 IdanuinnnszuIams

T¥inswda Checking fixture )7 939 s vevoun
WA Ay layIina

PIGUUAT LBDD

U 1975

v n1Uad;



CRESILY

unergin
Summary
naansINilsznien
GRERIAIR
MIVYNIINY
asvymmilsznen

E
uni
1.UNn

4 a4
1.1 youaznawesanuilszneumsl
1.2 anvazgInvvesanulsznaunss
13 3UuuumsiansesnnsuaymMsUIMIsesnnss

° 1 9 Ay Yo
1Laduninazninnaun 185 uueuvines

4 A AR
1.5%ouazAnIaueIninauniline 6
1.6 szgznanlginau o

J a oa

1.7 yalszaalumslginau 6

Ad' 1 Yo a oA
1.8wa1nmmmz"lmm1ﬂmsﬂgmmu7

2.°nq‘yﬁuazmﬂiuiaﬁﬁ‘mumﬁﬂﬁﬁﬁam 8

2.1 CNC MILLING 8
2.1.115210 V0 A3 DICNC
2.1.282u1)52NOUVBUAT I CNC

2.2 G-code list T1/5un5UAIFTI G-code 10

23water jet 13



2.4 wire cut 15
3urunuMsUuanuasTuneumsauIaIY 16
3.1 uRuuiliia 16

3.2 YUApUMIANHNTATIY 17
3.2 1HUYNLARANTEAUTUABUNITTINNIY 17
3.2.2 Concept Design 18
3.2.339 DATUM 19
3.2.4 Design 3D 20
3.2.5 Detail Drawing 21
3.2.6 11 check list 22
) v ds!
3.2.7 mswasudaglumsvugil2s
EY
3.2.8 MIvUFUNUYRIFLI24
32,9 myiszneuivewsouaiugilos
3 2
3.2.10 MIVUFUFUIU25
32,11 MIMaFUNY
3.2.12 mi"lTug“lJ stopper
3.2.13 mﬁugﬂ support

Y
3.2.14 017 Assy¥Ha1U

oA a ¢
4. agﬂwamimmmm msamﬁwmmmgﬂwadnq

4.1 HANMSAUUUIU

) 4 Y
4.1.1300u05uiioi luaugiliseuios 29
Y
4.12mshruauliasdon 30
Y
5. unazluazdorauenus 31
s.1agUwamsaniiulag s 31

5. 2uuamMamsun lufgm 31

26
27
27
28

29
29



v
#iv

53 %’mﬁuﬂuuzmﬂmiﬁuﬁmm 31

1PNA1301999 32

MANUIN

W31 Assembly Drawing il






W
astymnilszneu
4 y
MNN Hin
Y a o o 4 S aa A o w A v A

1.17aln UTEn Wamin Due531999 310a 1120580 Wa

4 2 aa A o w A g’/ A v A 4 2 aa A o w
WITN OUTIHTI1999 3117 A 1 1.3 NA9U8IUTEN Wawisn ouTieTa1999 $10a
2
1.4 anyaeginvvesanInlsznouns 4

2.11A304cnc8 2.2 1A304 water jet 13
A .
231999 wire cut 15
3.1 HEAITZAUIUADUNITNINIY 17
3.2 YUNUNHAACFUINTIVEDY  183.3 Datum 19
Y
3.4 FUU3ID20

3.5Detail Drawing 21

3.6 11 check list 22

3.7 mawsendaglumsiugl 23
EIY

3.8 MIVUFUYNUYRITUIOIY 24

3.9msisznouieins o gl 24
2 @

3.10 M3vugyuaY 25

3. 11MIMAFUNUFUNY 26

3.12ﬂ1‘i"fi}u§ﬂ stopper 27
e

3.13M3%131 support 27

3.14 113 AssyTUaTU 28

1] Y Y
4.1 gamssuiioi lyvanglGendon 29
o 2
42 haualilasiaaen 30
4
#i

n.1 33






] v
S Y

1.1 youazNnsvesamulsznoums

%HRT |
/ ENGINEERING
-

‘ R
= | - e S Lo 3 e =
0 \SO00V:2000CERTHEY = 5 .

e

Pssniuiiesier o .
m“ \ ’w'r Emtﬁﬁtmml‘m

H a o A 4 S a A o w
MNN 1.2 UTEN Waw1in 0udHe331999 319



¥o : Fill part Engineering (1999) Co., LTD

v
U

Nins  :laugaamnssu 1l 1ol @ (TFD Industrial Estate)11/25 w3 5 fwa mazdu

o [ o a @ A J
aune V1NYLNY WHIA  RUFUNTI swﬁ"lﬂiyma 24130

"9y

a A o a o A 4 S aa A o w
MUN 1.3NAIVDIUTEN ‘V\Iﬁ‘WWﬁﬂ OUUITI 1999 31NA



1.2an¥zEInvesaoulszneums

Fill partengineering (1999) Co., Ltd. is the manufacturer of jig and checking fixture to the
automotive industry and electronics by the experienced team and modern technologies including
the excellence of delivery and after-sales service. These lead to the acceptance from customers
with the policy of executives that hope to produce the quality products and respond to the

customer satisfaction to the maximum and most completely.

The production of Jigs and checking fixtures of Fillpart consists of designing and use of 5-axis
CNC machine in production. The outputs will be produced in only one production process which
can produce materials of steel, aluminium and epoxy resin. Our operation starts from designing
to delivery. Every step of our work will be finished within Fillpart without any subcontracting.

The procedure can be briefed as follows.



. Receipt of Work: We have the experienced marketing in
Jjig and fixtures which especially can give advice in concept

immediately.

2.Designing : Our team is experienced in the automotive
industry and electronics as well as 3D design which is

easy to monitor the details in virtual reality.

" 3.Production : We focus on the modern and precise
% machinery by using 5 axis CNC machine in production

' leading to be precise and time-saving.

measurlng instruments such as CMM and measure work
. with AUTO CHECK compared to CAD FILE 3D which
can save time and get the precision

Brown&Sharpe 2.5 pm /250 mm.
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Faro Arm 24 pm /2400 mm.
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Suchart Pinyovorapak

Managing Director

TRADING

Somchai P.

Sayan T.

Zgle officer

Sale Manager

Sale Manager

b

Montri 5.
Finance
Payrall
Clark
Purchase
Messenger

House Kespper

Human Research

o

TOOLING

Sanan T. Tooling Manager | Taiyaporn W. Production Sup.
Vinai 8. Sales Enginger Milling 10
Songkram T. RE&D Manager Lathe 8
Eakanong C. HRD and Safety Grinding 5
Anuluk 8. Design Manager Welding 2
Design 4 Wire Cut & EDM 4
Danai G. Production Cantrol | Water Jat 2
\ssemb 5 Genera 2
Narakorn P. QC Manager Samart A. CNC Sup.
Somporn P. QC Sup. CNC Milling § Axig 4

Qc CMM 8 CNC Miting 3 Axig 10
QC Manual 2 CAM 3




H Y] 4
MSNLIUNURIDIANT

o | 4 d’ Ad' Yo
1.4 mammtmz‘nmmmﬁ’lmuuanﬂmﬂ

1.4.1 A : LWWUA tooling

1.4.2 HENANUA 1ASUNOUHINY :operationCNC milling

U d' o ) U ti'
1.swummmﬁn‘umazmsmmmmwunammﬁnm
4‘ (-7} 1 an
) WY ALY LLASAS
AU {9AN13 Tooling

4’ an

¥o : W18 nANT Uszansen
ATiU : CNC MILLING

d‘ [ 4

¥0 : WY TUITNY UINY

AU ; CNC MILLING

1.6szaznanilfuaany

Y v
3 1 o v

A 1 a [ 1 [ < ay
SUAATUN 2 NAUIU 2557%1!5\1'31‘!17] 30 PUYIYY 25573'JlllﬂuﬁgEJZL'JﬁTiuﬂWiﬂﬂﬁTu“VNﬁu

[ J
1.7 Jngiszasnves
A 4 vy ) a A v @
1.7.1 L‘W’e)"lﬂiui’e)mﬁhmilﬁln‘vmmﬂﬁﬂmﬂmmmgLLazﬂizmeimmﬂﬁmu‘lJizﬂ?mmi
939
A g aa o [
1.7.2tWernANNINaas ANNT UAA ¥

A A 9 o ! o YA
L7300 UINMINNIUTINNUHDU



1.8 watimanazlasua
1.8.1 Tadnnmsshausug
1.

1.8.3






UNN2

nguuazmalulagnlylunisifinam

2.1CNC MILLING
A I A [ ~ 9 9 a 4 o 1
N30 CNC L‘]J'leﬁf’)\‘lfl]ﬂi‘VIGl"Iﬁ$1J‘]JﬂQﬂﬂuﬂﬁﬂiﬂillﬂiﬂﬂi’)uwjmﬂﬁ U11NAN1IN

Computerized Numberical Control

MNN2.1 CNC MILLING



2.1.115219n¥091A399CNC
- 4
2.1.1.154AU091A509 CNC Lathe
, o y a2 44 2
Horizontal CNC Lathe 8nbaIZn13 19911 A9 FUNUKYY 11ag Tool IAADUNANUUIUDY B9
1 3 &
sUnuvilazwuuTagna luamTseunse Tsanas
2 ! H 9 1
Vertical CNC Lathe anyaizm3 1597U Aiv FUNUNYU 1182 Tool 1AADUNATNIUIAININ &9
A o 2 o £ PP 9 < 1
N30T dsznniiming nusuauvina lvaniihriinunn sgwurululssnuaualvg
2.1.1.2%11AU991A309 CNC Machining Center
T H 9 v
Vertical Machining Center aNHME A9 Tool IAADUAMUUUIALIIMHIFUIIU
. . . (S = A A 9 2 Y
Horizontal Machining CenteraN¥ @& f1® Tool AADUNATNLUUIUDUAUINIYUIIU Table mg‘u"lﬂ

360 8311

2.1.1.315219Mv049 Vertical CNC Machining Center
1YY C Frame

UV DT Double Column

2.1.1.415219Mv09 Horizontal CNC Machining Center
1111 Boring CNC

111U Floor type

2.1.2au152neUUea1n399 CNC
U { g I 1 g 1 {
d@auiil hardware vxuamiuaIuinilu controller ttag Mechanical Controller A® @IUMN
< 7 7| A s ' A g '
Wunwe993 weamos i gunsal lnlih wetimes Mechanical Ao dauiiilunaln @ 519
1 A ! { I S = '

UNU 1UTdball screwd 1N U Software Operating system Programming fnTueenUUVLND
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H Y
Mechanical Spindle A #IUNIVIATUNUNTD Tool 11F MU
A Y ~ I v o
Turret A9 1JouNARIUAIIL tool
1 H 4 { . 1 d d Qv
Saddle A 1LATNNWIYA turret iINFOUTN Favzlaauilsznouiiu slide way 1az ball screw 1Hud?
U d’
GLG
Controller
CPU system
1/O interface
Servo Amplifier
Spindle Drive Unit
Servo Motor
Spindle Motor

Solenoid Valve, Limit switch, Sensor

2.2G-code list 154049 G-code

v A 19 o A

Y o [ A @ IA A o o o w dy 3 Y
G - CODE ?!@#isunIedans CNC ﬂﬂa!ﬂﬁ@Qﬂiﬂﬂ?ﬂﬁ\jﬂﬂﬂwu']ﬁjlanLWﬂu']ﬂ'lﬁ\‘iullﬂﬁqﬁlﬁ

u

IAT99905 CNC UM NADINT

=

G55 A1 X0 YO Z0 U999 1UAIN
G56 1 X0 Y0 Z0 vo4 i3

G57 1 X0 Y0 Z0 vee01udIna

G58 1 X0 Y0 Z0 4993 1Ugais

G59 1 X0 Y0 Z0 ¥0331udaT6

G61 TnuAngAAII AHUIEXact stop mode

G30 AU NAUMIN1II819899 2nd, 3rd and 4th

G40 BRGNS G41 G42

G41 SAUBEATANUD A AANIIMIUNAAGADEAIL F1UDINANIINTLAL)

u

G42 yae15alvedlia Aan1eaILYNHadaga Uy VOINANIIN1TAL)



1 % I
G43 ﬂWﬂ’J']iJfJ']’JGUENflﬂ@]ﬂ L‘ﬂu‘ll’,]ﬂ

1 = %] I
G44 A1NUYIVBDIUANA L‘]J“LHJ’Jﬂ
G45 1IN ANUD9NA AATool offset increase
G46 aaMSANUBINA AATool offset decrease
G47 [iumsalvealia A2 Tool offset double increase
G48 aaASANYBINA AA2INT Tool offset double decrease
G49 8ntanNAININE1IUN WAAATool length
G50 Scaling cancel
G51 Scaling

2

G52 NMIANTZUD Local coordinate system setting

G53 1a@AMachine coordinate system selection

[
v A

G54 A1 X0 YO0 Z0 U9491UAIN

=1

G55 A1 X0 YO0 Z0 U9991UAIN

D.

G56 11 X0 YO0 Z0 99911 IN3

D.

G57 A1 X0 YO Z0 ¥03911AI04

G58 i1 X0 YO Z0 Y8915

G59 i1 X0 YO Z0 ¥0411A7i16

G61 Tﬁhﬂﬁﬁgﬂﬂ‘ﬂ AN UIExact stop mode
G62 I‘Hllmaulquutomatic corner override
G65 Fonun1ns 115unsu Macro call

G67 snianmdauTas TasunsuMacro modal call cancels
G73 NMIRIZLUUY Peck drilling cycle

G74 NM3unNagICounter tapping cycle

G76 M3ANUaLIBUAFine boring cycle

G80 ﬂﬂlaﬂﬁ"lﬁb JCanned cycle cancel

G81 N131971¢ Drilling cycle, spot boring cycle

11



G82 N151971¢ Drilling cycle or counter boring cycle

G83 N17191&Peck drilling cycle

G84 ﬂTi‘ﬁTLﬂﬁEJ’JTapping cycle

G85 M31¥Aen3u W3 Boring cycle

G86 miﬂiﬁuBoring cycle

G87 M3IANUBack boring cycle

G88 miﬂ’iﬁuBoring cycle

G389 miﬂiﬁuBoring cycle

G90 AFalABAAIINYA 81983Absolute command

Go1 fdsTasAnaingadi ’e)gjﬂé’qqﬂﬁ'm Increment command
G92 L‘]J?%Eluiz‘ij‘u coordinate system or clamp at maximum spindle speed
G94Wan®1IN Feed per minute

G95¥an0350U Feed per rotation

1 o 1

G98 MIAPUNTLE Anie Z+ dagaie

U

1 o ]

G99 M3APUNALE AU R

u

2.3water jet

12
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Flow Chart
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