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ABSTRACT

Nowadays the Robots are very important in the industrial because they are good in their
repeatability and more accuracy than human .There are many kinds of industrial Robots was
used now .The SCARA Robot is the one kind of this .Because SCARA Robot able to move
quickly .That make scara Robots were use to carry out the electronics component . But SCARA
Robot can use in another function more than carry out .In that case this thesis according to
design . development and apply the application of the SCARA Robot. Begin with analysis the
kinematics of Robot then made the control program by Visual Basic 6.0 for control Robot with
serial port.  Finally, we applied the Robot for handeling ,Draw the geometry picture and

welding.
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Mechcatronic laboratory division. I
Department of Instrumentation Engineering. |
Faculty of Engineering. |
King Mongkuit Institute of Technology Ladkrabang. I

xxxxxxxxxx MOTION CONTROLLER OF MENU CHRRACTER COMMAMD s s x %% xx+
This program is a simple of four axis. Motion controller |
operating on the Philips 89C51 RD+ CPU. State
motion signal on Port 1  (bit 10 t0 bit 17) I
command -+ syntax —-——- + function ----——-—-—--—-o ____ +
Null | N | Null value x vy z. |
Read | R | Report motion parameter. |
Total para | T x v zv a | Initial set motion parameter . |
Input buff | I para..cr..percent | Input motion sequent . |
Motion | M | Replay motion sequent. |
Go | G | Execute motion or start of motion. |
Output logic] 0 n m | n= position of bit output 8-15 and|

| | m= data B=off 1=o0n.

Input logic | B nm | n= position of bit output 8-23 and|
| | m= data 0 or 1 in logic condition. |
| | n= position of bit output 08-23 and|

Timer | Dn | n= delay time 6-255. |

Byte logic | WO n m | n= word -1, m= data 0-255. |
| WI | Read 1input output status. |

Motion pause| Space bar | Execute motion or start of motion. |

x value 1s  0-50080 incremental. |
y value 1s  0-568000 incremental. |
z value 1s  0-50080 incremental. [
p value 1s  0-50000 incremental . I
s value is 400-20000 count. |
a value 1s  1-20080 count. |



@Servo amplifier

RYB 20

— — —

i Code ; Ampliﬁeriype S 1
| RY8 | FALOICstandard i

Motor oIanE =

S

50x10°= 50W
& __20x10 =200W
[ S Series =
s Sendad
| Oerofdevelpment
@Servomotor GYS 201 D C
_— =
: f |
| Code { Motor type ‘ |
: GYS ' Shim P | f
lee Cubic [ [ 4 Ay
i Code lk Motor output ! : |
| 500 | 50x10'= 50W ’
T = 1T o o N | 1 H
bo2on | 20x10'=200W !
" Code | oYU
| Code | installation method -+ el
L ,EaA,,jy securing fiange I
[ Orderof development || T Kot L0 s = )

@Gear head

A2

i Standard |

Motor output
50x10°= 50w

_20x10°=200W

T TT
| | .
: ! ' | Code Input voltage |
Lo {Omitted 3-phase 200v
: ! 6 Single-phase 100V
R
C 16-bit, exciusive for INC. stancarc
- Code Host interface
. B DYDO (for puise train oniy)
i Code Major functions :
v Pulse train/speed controi |

1 Code
‘Omitte

Brake ;
d Not provided

Provided

- Oil seal, shaft

Omitte:

Voltage k B
d B2ogv
100V

5

8 Comm on to 100V ard 200V ;

Y 2 M= ‘ Encoder )
C : 7"16—bn exclusive for INC
G - G09
| - -~
g 7( c’od:gT; ~ Gearratio
i | Gos | - /2 .
i G25 i 1/25 |

Order of development



Specifications [ Servo Ampilifier

500S3 10183 201S3 50'0_83 10183 20183 40183 751S3
-VBC6 -VBC6 -VBC6 “VBC -VBC -vBC -VBC -VBC
S Single-phase 100V series 3-phase 200V series . L
Applicable motor output (W]| 50 [ 100 200 50 [ 100 [ 200 400 [ 750
_ | Phase Single phase input 3-phase input (Single phase input is possible if motor output is 400 W or less.)
‘§ Voltage AC 10010 115 [V] =15 % + 10 % AC 20010230 [V] =15 % + 10 %
| Frequency 50/60 [Hz 50/60 [Hz] o N
o |_Control system Sinusoidal PWM current control (full digital)
& | Overload capability | 3(s]/300% o a == .
i Braking Dynamic braking to DC intermediate circuit with regenerative resistor (op) externally installed b
Encoder

Position control
| Max. pulse frequency |
Pasition control resolution |
Frequency response
Max. speed
Major new functions

suonouny

Protection (alarm)

__16-bit serial encoder for incrementat position detection (resolution/turn: 16 bits = 65536)

2" (= 65536)/revolution
600 Hz (at JL =JM

|__servo analysis function (PC loader option)

Pulse train input
Input: 1 [MHz] (differential), 200 [kHz] (open collector), output: 500 [kHz] (differential)

_

5000r/min )
Vibration suppressing control, notch filter. command follow-up control, new auto-tuning,

Overcurrent (01, 02), overspeed (03), overvoltage (04), encoder trouble (05), control power trouble (06, 07
memory error (08), combination error (09), resistor overheat (10), encoder communication error (11),
control signal error (12), motor overload (13). undervoltage (14), regenerative resistor overheat (15),

).

excessive deviation (16), amplifier overheat (17), encoder overheat (18), initial error (19)

S §2 Installation place For indoors use at max. altitude of 1000 m. The installation place shall be free from dust, corrosive gas, or direct sunlight

agl | Tomeetthe European standard: Pollution degree = 2, Over voltage category = 1I 2 e~ "8

§'§" Temp., humidity —10to +55 [°C], 10 t0 90 [%] RH (without condensation) ol

@ Vibration/shock resistance | 4.9 mys® (0.5 G)/ 19.6 m/s* (2G) I
Others [ Theampiifier conforms to UL508¢ (UL/cUL), and application filed to obtain CE marking (based on Low-voltage Directive EN50178).
Mass [kg] 0.6 107 A8 0.7 i 10

“Install an AC reactor if the con

nected power source capacity is 500kVA or over.

*Ask us for the working conditions of the amplifiers installed side by side.

Terminal

Cdda

; | opecioations
Pulse train input CA, "CA 1‘ Pulse train form
&B.\CB i Select with parameters from command pulse/code,
| 7h¥‘ﬁ*f_‘; forward/reverse rotation pulse, and two 90° phase-different signals. o
S - - w Y _ = : Pull-up power source input: 12 o 24V DC (open Collector) o
Frequency dividing output FFA, "FFA | Difierential output, two 90° phase-different signals output
FFB, "FFB [ Selling output pulses:n = 1610 16384 [puisesfrev) .« . o
FFZ'FFZ | Differential output [1 pulsefrev] > - o
— | FZM5 O N 1 Open collector output [1 pulse/rev rFre o
Power input for sequence P24 ‘ +24 V DC for sequence signals is input from outside
signals M4 | 300-mA power is required as external powersource o
Sequence input signal Cont1 to Conts | Aterminal is ON when connected with M24, and OFF when disconnected.
| +24V DC, 10 mA (one-point)
— | Teminalscanbe assigned to each function by parameter setting. o
Sequence output signal RDY I ONwhile being connected with M24 terminal
PSET DC 30 V/50 mA (max.)
OUT1, OUT2 QOUT1 and OUT2 to which control output signals are assigned




Power supply
1-phase

Power supply
3-phase

DC24v =%

Power supply for inputting pulse train
to open collector

—

1
Pulse train input
1

(ditferential) IET_T)O(

,,_,'/

.

External

1
1
1
1
1
1
1
1
1
1
I
I
[
t
'
1
i
!
1
'
'
'
|
'
1
1
|
1
I
1
1
1
t
1
1
'
L
!
1
1
1
I
1
[}

P24

CONT1

CONT2

CONT3

CONT4

CONTS
4 M24

= O 0 hA WN =

19 gP]

7 CA
8 *CA
20 CB
21 %CB

regenerative
resistor (Op)

Servomotor
GYC

GYS

(without brake)

91 U

\
93 W
E

5 SIG+
6 SIG-

Motor

Encoder

#FFA 10 ;] A-phase pulse oultput (differential)
FFB N1 ] : )
*FFB 12 B-phase pulse output (differential)
FFZ 23

*FFZ 24
M5 13

FZ 25
M5 26

i
1
1]
1
1
1
1
1
I
1
1
1
¥
1
{
1
!
1
i
FERAg
i
1
1
1
1
1
1
l
1
1
1
1
I
'
1
1
1
!
!
1
1

"1 Connect the shielded lines of CN1 and CN2 to the connector sheli The connector shell is connected with FG (earth)
Connect the amplifier side to the connector shell and the pulse generator side to FG (earth)]

"2: Ground both ends of each shielded line. |

The above diagram is given as a reference for model selection.
CAUTION | When actually using the selected servo system. make wiring connections according to
the connection diagram and instructions described in the user's manual.

] Z-phase pulse output (differential)

1



BSeries: GYS series motor of standard type

HSeries: GYS series motor with a brake

(100V series) (200V series) (Unit: mm)
*GYS500DC1-C8B  -GYS500DC1-C8B
‘GYS101DC1-C6B  -GYS101DC1-CB

—

2-443
3

(100V series) (200V series) (Unit: mm
-GYS500DC1-C8B-B  -GYS500DC1-C8B-B
-GYS101DC1-C6B-B  -GYS101DC1-CB-B
L
LL 25
55 | 28 2043 | Do

] \

)

SHAFT EXTENSION

@ s R — i
& [
=S = L
l ‘ : o _ Scl Q
’ Power
5
% % cable 2
g gl 8
i | a% y S
t ] . \ f“?
SHAFT EXTENSION SHAFT EXTENSION
Tope Shaft end shape. | Overall length | Dimensions (flange) | Mass Type Shaft end shape | Overall tength [Dimensions (flange) | Mass
! 48 L [ Tka] . o8 L L Tkal
GYS500DC1-C8B" | 6h6 103 - 78 0.45 GYS500DC1-C8B-B: 6h6 140 % WS i 062
GYS101DC1-CB 8h6 121 96 055 GYS101DC1-CB-B 8h6 158 183 o072
| GYS101DC1-C6B 8ht 121 96 0.55 GYS101DCi-C6B-B 8h6 158 133 0.72
; “The same motor is used for 100V and 2V series. ADsseraiitio Pused I 1O0GRERS vy o AN 0 |
(100V series) (200V series) (Unit: mm) (100V series) (200V series) (Unit: mm)
*GYS201DC1-C6B  *GYS201DC1-CA *GYS201DC1-C6B-B  *GYS201DC1-CA-B
+GYS401DC1-CA -GYS401DC1-CA-B
s
o L 3
5 3
- i
£ 4 1 b
20 =!
! P
o !
fiotetiveiube
/ g|
W 8 5
& 3,
=t
,, v

= SHAFT EXTENSION SHAFT EXTENSION
O sarTexmeson
i Overalllength | Dimensions (flange) Mass i L Overall length { Dimensions {flange) Mass
i G i i kgl i e L | L Tra]
____GYS201DC1-CA ! _OYS20IDCI-CAB | 165 [ 35 T 47
| ___GYS401DC1-CA . ‘ - GYSMIDCI-CAB | 193 1 " de3 1 23
GYS201DC1-C6B GYS201DC1-C6B-B 165 i 135 i LE

*GYS751DC1-CA

i
{
11
{
i ¥

e _Deo_

/

’

300£30

Mass: 3.4 [kg]

*GYS751DC1-CA-B

SHRAET EXTENSION

_..age 4.2 kol




200V series  50W to 200W

100V series  50W, 100W

*T

e/ ]
2.444
2-844

I

[

(Unit: mm)

20“ov, series 400W (Unit: mm)
100V series 200w
2

o
o
[T
=
=
=

Z "ZZIZ}EHBBQHHBQQBQ

i

s

gy 3 ——

| 200V series 750W

1 5



Keypad Panel

The servo amplifier is provided with a keypad panel.
The keypad panel allows you to display amplifier status
and to make various settings.

) Two-digit 7-segment display

¢ - Indicates operation conditions, motor speed, and parameters.

Mode change key

— - Changes thg mode (MODE)
- Cancels the mode (ESC).

Sub-mode selection key (UP).
- Increases the value (+1).

Sub-mode selection key (DOWN).
- Decreases the value (-1).

ShiftEnter key

7-Segment D

mode

Status display

(Initial mode)

% - Shifts the data setting digit to the right (SHIFT+MODE).

- Determines the mode or the value (ENT).

Alarm history

irrent af LAY
Current alarm gﬁ@,e

[
’_

D)

3
]

e N
____ Status dispiay | > i &,
: mode S 1

—

I Parameter
Iseitmg mede

Marnual cperati
il il

Return speed §§\:® Average torque §
S

Load-inertia ratic

AT T
\ /{_

0%

Pulse train
ingut freguency

Peak torque Input signal

R

g >

t_ — PR

CN

Not used
[ax] \}
3 /

.=

/
/




Parameter List

Basic parameters

Control system parameters

Name - Name
01 Command pulse correction a 40 Position regulator gain 1
02 Command pulse correction p 41 Speed response 1
03 Pulse train input form 42 Speed regulator integration time 1
43 Non-linear (S-curve) filter coefficient
04 Rotation direction change 44 Feed forward gain
05 Tuning mode 45 Feed forward filter time constant
46 Torque filter time constant i
06 Load-inertia ratio 47 Speed setting filter
07 Auto-tuning gain 48 Gain changeover factor
08, 09 Not used 49 Gain changeover level
50 Gain changeover time constant
51 Position regulator gain 2
52 Speed response 2
SyStem parameters 53 Speed regulator integration time 2
i N 54 Position gain added in settied state
- 55 Limit value added in settled state
10 CONT 1 signal assignment — 56 Selection of command follow-up control
1" CONT2 signal assignment
= CONTS signal assigngfFny = A oF 57 Notch filter 1 frequency
= | GOl el B Yl 3 P e 58 Notch filter 1 damping rate
14 CONTS signal assignment 59 Notch filer 2 ffequency
i AT i) sssign 60 Notch filter 2 damping rate -
1 OUTZ signal asgfingfent 61 Anti-resonant frequency 0
62 Anti-resonant frequency 1
1 DlBpuISe Clpy 63 Anti-resonant frequency 2
18 £piidse:olise 64 Anti-resonant frequency 3
19 Deviation zero width all 851679 Not used
20 Deviation over width ! b
21 Speed zero width _ Al
22 Positioning end judgment time I
B Maimmere@ B G o S5 NI/ N RY. 1, Parameters for maker’s adjustment
. 24 Alarm detection at undervoltage - - -
25 | Computing electronic thermal relay for regenerative resistor g Name
26 Oynamic brake active/inactive in OT detection 80 Reserved for maker 1
21 | Parameterre writing nhibit E o N AN LS 81 Reserved for maker 2
77777 28 Keypad panel initial display = { 82 Reserved for maker 3 W4 I
29 Speeosifving (tor test operation) 83 Reserved for maker 4 74 S
30 Acceleration-decele 841099 | Notused
311039 Not used

Function (Input signal) number assigned to
system para.0 to 10

:RUN
RST

:+0T

:-0OT

OB W N - o

. Not assigned 6 : P-action

- Emergency stop

system para.0to 5

: Not assigned
7 : Deviation clear
8 : Externai regenerative resister overheat

9 : Anti-resonant frequency 0 : Dynamic braking

10 : Anti-resonant frequency 1 : OT detection

A W N O

Do not change these parameters.

Function (Output signal) assigned to

: Alarm detection (contact “a”)
: Alarm detection (contact *b")

: Emergency stop detection

19



Power cable size

Unit : mm?

_Input power Servo amplifier type | Capacity [kW] | Power source/motor cable _ Brake cable
100¥ series RYB500S3-0000 0.05
200V series RYB101S3-0000 0.1
RYB201S3-00000 0.2 0.75 0.75
RYB401S3-000 0.4
200V seri
i RYB75153-000 0.75
Circuit breaker
‘lnptjtpdweflﬁ . Servo amplifier type Capacity [kW] MCCB
) RYB500S3-0000 0.05
;88:// SZ';e: RYB101S3-0000 | 0.1 —
P
sene RYB201S3-0000 | 02 SA33B/5
MO serfis RYB401S3-000 0.4 SA33B/10
RYB751S3-000 0.75 SA53B/15
Earth-leakage csrcunt breaker
lnputpow ' Servo amplifier type Capacity [kW] ““ELCB
: RYB500S3-0000 0.05
100V
2007 s | RvesorssOoBn [lox, | 0386 -
B - RYB201S3-0000 0.2 EG33B/5
) RYB401S3-000 0.4 EG33B/10
200V series
RYB751S3-000 0.75 EG53B/15
Electromagnetic contactor
Input power i Servo amplifier type Capacity [kwW] MC .
OO spriis RYB500S3-0000 0.05
200V serios - RYB101S3-0000 | 0.1
o - | _RYB201S3-0000 02 SC-5-1(19A)
RYB401S3-000 04
200V seri e ==L
series RYB75153-000 0.75
Power filter
Input power ___Servo amplifier type Capacity [kW] FHF . e
e RYB500S3-0000 0.05
saluiig __RYB1O1S30O0O0 | 01 | FHE-TA/5/250
s | Rveeoisaoooo 02 P\ & /77
200V series RYB401S3-000 04 FHF-TA/10/250 . B
RYB75153-000 0.75 FHF-TA/20/250
AC reactor
Input power - | Servo ampilifier type Capacity [kW] | Applied AC reactor type S
1 | RYB500S3-000 005 |
| 11005
i __RYB101S3-000 0.1 = ACR2-0.4A
t 3-phase | RYB201S3-000 0.2 | - o
| RYB401S3-0000 | 04 | ACR2-0.75A e
200V series l RYB75153-000 0.75 ACR2-1.5A
RYB500S3-000 0.05
’Sm eohase | AYB10153-000 0.1 foReon S
il RYB20153-000 02 ACR2-0.75A -
RYB401S3-000 04 ACR2-1.5A
RYB500S3-0006 005 | —_—n
Single-phase 100V series RYB101S3-0006 0.1 e S
RYB201S3-0006 02 ACR2-0.75A N o
External regenerahve resistance
dnputpower. | Servo amplifier type Capacity [kKW] | Extemal regenerative resistance | External regeneralive resistance (thin type)
RYB500S3-000 005 [
, RYB10158 00D 0l | WsR.401 | WsR.a01-T
3-phase 200V series RYB201S3-000 02 I
RYB40153-00@ Q4 y (P1eHLe 1601 bUL do b Levl Tl
_ RYB75183-000 075 WSR-751 WSR-751-T






