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NATTAPHON HOMSIN : DEVELOPMENT OF FLEX SCREWS
INSTALLATION MACHINE. THESIS ADVISOR : ASSOC. PROF.

FLT. LT. KONTORN CHAMNIPRASART, Ph.D., 100 PP.

AUTOMATIC CONTROL SYSTEM DESIGN/MECHANISM DESIGN/

FLEX SYSTEM

The aim of this research project is the design and the development of a
prototype for automatically producing and assembling HDD in Flex systems. At
present, the screw turning for installing Flex to HSA was HGST factories is done by
human labor. This caused a lot of problems such as the uneven level of the screw and
the time consuming and contamination issues. The developed prototype would solve
the problems by simultaneously processing several points of screw turning, testing the
tightening degree of screws and protecting the contamination in HDD. In the
experiment, fastening screw by auto tool can decrease process time up to 2.04 second,
and the manufacturer can save 1 operator per production line. In order to the product
quality, defect from auto tool is less than the manual fastening screw 70%. Moreover,
the project shed some light on the development of control systems that involved high

precision and lots of details.
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AXIS Y2 ROBO CYLINDER CONTROLLER 1/O

WIRE
CoLor |PMNNO| 10
24VDC
I-BROWN | 1A | com+ @ 24VDC
0VDC
1-RED 24 | com- @ 0VDC
POSITION BIT 0 (1)
1-ORANGE | 3A L 316
POSITION BIT 1 (2)
1-YELLOW | 4A @ 317
POSITION BIT 2 (4)
I-GREEN | 5A @ 318
POSITION BIT 3 (8)
1-BLUE 6A L 319
POSITION BIT 4 (16)
I-PURPLE | 7A @ 320
POSITION BIT 5 (32)
1-GRAY 8A @ 321
5 START
I-WHITE | 9A 2 L 322
= HOME RETURN
1-BLACK | 10A L 323
PAUSE
2-BROWN | 11A L g 324
RESET
2-RED 12A L 325
2-ORANGE| 13A
2-YELLOW| 1B
2-GREEN | 2B
COMPLETE POSITION BIT 0 (1)
2-BLUE 3B @ NO CONNECTION
COMPLETE POSITION BIT 1 (2)
2-PURPLE | 4B @ NO CONNECTION
COMPLETE POSITION BIT 2 (4)
2-GRAY 5B @ NO CONNECTION
COMPLETE POSITION BIT 3 (8)
2-WHITE | 6B @ NO CONNECTION
COMPLETE POSITION BIT 4 (16)
2-BLACK | 7B . L NO CONNECTION
2 COMPLETE POSITION BIT 5 (32)
3-BROWN | 8B E @ NO CONNECTION
S POSITION COMPLETED
3-RED 9B @ 034
HOME COMPLETED
3-ORANGE| 10B @ 033
EMERGENCY STOP
3-YELLOW| 11B @ NO CONNECTION
MOVING
3-GREEN | 12B L 035
ALARM
3-BLUE 13B L 032

FROM X-XEL

TO X-XEL

Designer | Nattaphon Homsin Adviser | Assoc.ProfFlt.Lt.Dr.Kontorn Chamniprasart
Suranaree University of Technology
Scale Title Drawing No.
NTS ROBO CYLINDER PIN ASSIGNMENT 8

1

.8 3182108AUUIAYDI ROBO CYLINDER PIN ASSIGNMENT
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24VDC

NO CONNECTION

330

328 | FROM IA OUTPUT

326

037

TO IA INPUT
038

NO CONNECTION

NO CONNECTION

NO CONNECTION

NO CONNECTION

NO CONNECTION

NO CONNECTION

331

AXIS Y2 ROBO CYLINDER CONTROLLER I/O

329 FROM IA OUTPUT

327

332

TO IA INPUT
039

PINNO. | FEDII | 110
POWER SUPPLY +24V
1 +v24 | IN L g
MEMORY ERITE SIGNAL
2 |MEMWT| IN L
L D4 SLOW/UP SELECTION A/B 1
3 D4 IN L g
L D2 SELECT DATA 4 /P
4 D2 IN L g
L DO SELECT DATA 1 /P
5 DO IN L
L MTDV IN-OPERATION 6P (O/P!
6 MTDV |OUT L g
L READY SIGNA 79 (O/P)
7 READY |OUT L g
MULTI-SEQUENCE STEP CLEAR
8 INl | IN L g
MULTI-SEQUENCE EXTERNAL (
9 OUT1 |OuT L g
ERROR CODE 1
10 ECl |OoUT L
EXTERNAL START SWITCH
1 EXTSW | IN @
SPARE
12 OUT2 |ouT L
SPARE
13 mN4 | IN L 4
L D5 TURN SCREW DRIVER CW
14 D5 IN @
L D3 NEW SETTING I/P
15 D3 IN @
L D1 SELECT DATA 2 I/P
16 DI IN L g
L START 17P
17 START | IN L g
L ALARM SIGNAL O/P
18 ALARM |ouT L g
24V RETURN SIGNAL
19 RET | IN @
GROUNDING
20 GND |our L g
ERROR CODE 2
21 EC2 |our L g
ERROR CODE 0
o) ECO |ouT L 4
L NG EMERGENCY STOP 23P
23 N2 | IN @
SPARE
24 N3 | IN L g

0vVDC

NO CONNECTION

NO CONNECTION

NO CONNECTION

NO CONNECTION

NO CONNECTION

Designer | Nattaphon Homsin

Adviser | Assoc.Prof Flt.Lt.Dr.Kontorn Chamniprasart

Suranaree University of Technology

Scale
NTS

Title

L TECHNART DRIVER PIN ASSIGNMENT

Drawing No.

317 9.9 31902198AV11AYDI L TECHNART DRIVER PIN ASSIGNMENT
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PINNO. | FEDII | 10
POWER SUPPLY +24V
1 +wv24 | IN L 24VDC
MEMORY ERITE SIGNAL
2 |MEMWT| IN L g NO CONNECTION
R D4 SLOW/UP SELECTION A/B
3 D4 IN L g 345
R D2 SELECT DATA 4 I/P
4 D2 IN L 343 | FROM IA OUTPUT
R DO SELECT DATA 1 1/P
5 DO IN L g 341
R MTDV IN-OPERATION 6P (O/P
6 MTDV |OUT L g 045
R READY SIGNA 79 (O/P) TO IA INPUT
7 READY |OUT @ 046
m MULTI-SEQUENCE STEP CLEAR
2 8 IN1 IN @ NO CONNECTION
B MULTI-SEQUENCE EXTERNAL (
o 9 OUT! |ouT @ NO CONNECTION
z ERROR CODE |
o 10 ECl |our L NO CONNECTION
a EXTERNAL START SWITCH
5 11 EXTSW | IN L NO CONNECTION
= SPARE
) 12 ouT2 |our L NO CONNECTION
o SPARE
g 13 N4 | IN L g NO CONNECTION
= R D5 TURN SCREW DRIVER CW
a 14 D5 | IN ¢ 346
& R D3 NEW SETTING I/P
z 15 D3 IN L g 344 | FROM IA OUTPUT
5 R D1 SELECT DATA 2 I/P
= 16 DI IN L g 342
R START 17P
17 START | IN L 347
R ALARM SIGNAL O/P TOIA INPUT
18 ALARM |OUT L 047
24V RETURN SIGNAL
19 RET | IN @ 0VDC
GROUNDING
20 GND |ouT @ NO CONNECTION
ERROR CODE 2
21 EC2 |ouT @ NO CONNECTION
ERROR CODE 0
2 EC0 |ouT L NO CONNECTION
R NG EMERGENCY STOP 23P
23 IN2 | IN L g NO CONNECTION
SPARE
24 IN3 | IN L g NO CONNECTION
Designer | Nattaphon Homsin Adviser | Assoc.Prof.Flt.Lt.Dr.Kontorn Chamniprasart
Suranaree University of Technology
Scale Title Drawing No.
NTS R TECHNART DRIVER PIN ASSIGNMENT

317 9.10 51902198AV1IAYDI R TECHNART DRIVER PIN ASSIGNMENT
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Abstract

The aim of this research project is the design and the development of a prototype for
automatically producing and assembling HDD in Flex systems. At present, the screw turning for installing
Flex to HSA was HGST factories is done by human labor. This caused a lot of problems such as the
uneven level of the screw and the time consuming and contamination issues. The developed prototype
would solve the problems by simultaneously processing several points of screw turning, testing the
tightening degree of screws and protecting the contamination in HDD. In the experiment, fastening screw
by auto tool can decrease process time up to 2.04 second, and the manufacturer can save 1 operator per
production line. In order to the product quality, defect from auto tool is less than the manual fastening
screw 70 %. Moreover, the project shed some light on the development of control systems that involved
high precision and lots of details.

Keywords: Automatic control system design, Mechanism design, Flex system
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