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Precautions before Application

B Voltage of power supply is AC220V~250V.
B The servo motor can not be connected to municipal power grid directly

Servo motor can not be connected to municipal power grid directly; otherwise
the motor will be damaged. Servo motor can not rotate without servo driver.

mDo not plug in or draw out of socket during electrification
Plugging in or drawing out of socket can be carried out after power down.

mPlease carry out checking after 5 minutes after power down
Even the power is down, there is still electricity remaining in capacitors of
servo driver. In order to prevent electric shock, test is carried out after a

confirmed minute.

mDistance with other equipment is over 10mm

The transverse distance with other equipment shall over 10mm and
vertical distance shall over S0mm for installation. Servo motor gives heat such
that the installation shall in accordance with the layout that is favorable for heat
emission, and it shall be installed in the environment free from influence of

dewing, shock and impact.

mAnti-interference process and grounding

If there is interference on signal lines, vibration and abnormal operation
may be caused.

Following stipulations shall be strictly complied:

a.  Strong current signle and weak current signle shall be separated.

b.  Wiring distance shall be shortened as most as possible.

c. servo motor and servo driver connect to GND through 100Q

resistance.

d. Don’t used interference filter between motor and servo driver.



Precautions before Application

mVoltage withstand test shall be carried out under following conditions.
Voltage:  AC1500Vrms, in 1 minute
Rupturing current: 100mA

Frequency: 50/60Hz

Charge point: between terminals of L1, L2, L3(R, S, T) and FG @ terminal

(connection s between terminals shall be fastened)
mLeakage protector of instant response type shall be applied.

Leakage protector of instant response type or that appointed for PWM
inverter shall be applied instead of leakage protector, don't used delaying type.

mlt can not operate continuously under over loading.

mServo motor can not be operated by on/off of power supply.
Frequently turn on/off power will accelerate ageing of inside
components, such that operation of servo motor shall be controlled by

command signals.
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Chapter I

Product Confirmation & Introduce Each Part

1. 1Confirmation up on Arrival of Product

Up on receiving product, please confirm following items.

Confirm

Reference

If the arrival product | “Model” on nameplate of servo motor and
matches the ordered model? | servo driver can be referred for confirmation.

(see following page)

If the rotary shaft of servo | It can be turned softly by hand, but “motor

motor operates normally? with arrester” can not be turned.

If there is rupture? Rupture caused by transportation can be

examined by overall surface inspection.

If there is loose screw? Screwdriver can be used to test if there is loose

SCrew.

If unsatisfactory point is found in confirmation of above items, local
distributor or service office of our company shall be contacted in time.

%~ Servo Motor
EIllustration of appearance and nameplate

——Rated output power

—— Motor model

AC SERVO MOTOR

—» | MODEL ACH-11120B

e 1. 2KW 6N * m 2000 r/min
6 A 220 V| Encode | 2500P
—p | S/N M06047243

Adtech CNC Technology Co., Ltd

Serial No.

Rated rotary speed
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Bl Method for confirming model

ACH 09 075 D S
AC—AC servo Pedestal Output Rotary
. Arrester
motor series No. power speed
NULL — without
ACF: F eries 04—40 010—100W A—1500
arrester
ACH: H Series 06—60 020—200W B—2000 S—DC99V arrestor
T—DC24V
ACK: K Series 08—80 040—400W C—2500
arrestor
ACS: S Series 09—90 055—>550W D—3000
11—110 075—750W E—3500
13—130 120—1200W
15—150 150—1500W
18—180 180—1800W
200—2000wW
230—2300W
260—2600W
350—3500W
550—5500W
@ Servo Driver
HIllustration of appearance and nameplate
—— Model of servo driver
SERVO DRIVE
> o QS5AA030M
R AC 200V 50/601z
3 PHASE 678A
OUTPUT 1. 2KW™2. 3KW
S/N Q06041023
Adtech CNC Technology Co., Ltd
Serial No.
— Applicable motor capacity

Applicable Power supply

6
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EMethod fon_' confirming model

QS5 AA 030 | M
QS5—QSH
AS-S Series motor Current control model
series
AH-H Series motor 010—10A
B—position control
AM-M Series motor 015—15A
AA-ALL Series
020—20A
motor M-position, speed or
030—30A torque control
050—50A
075—75A
100—
100A

1. 2 Name of Each Part of Product

&= Servo Motor
Name of each part of the servo motor without speed reducer and
arrestor is shown in following illustration

Encoder Frame Flang

Outputshaft
(transmissionshaft)
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& Servo Driver
QS5AA020M, QS5A030M, QS5AA050MName of each part of servo driver is
shown in following illustration.

Display Panel

Display state, alarm and parameter input of servo

Buttons Panel

Used for setting parameters

Port for computer communication (CN3)

Used for communicating with computer

Port for signal input and output (CN1)

Port for command signal input or sequential signal input
or output.

Port for encoder (CN2)

For connecting port of encoder on servo motor

Power supply terminal and servo motor connection terminal

Terminals for power input and connecting power lines of servo motor.
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& Servo Driver

QS5AA015M Name of each part of servo driver is shown in following illustration.
Display Panel

Display state, alarm and parameter input of servo

Buttons Panel

Used for setting parameters

Power supply terminal

Terminals for power input

Port for signal input and output (CN1)
Port for command signal input or sequential signal

input or output.

Port for encoder (CN2)

For connecting port of encoder on servo motor

servo motor connection terminal

connecting power lines of servo motor.
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Chapter 11

Installation

2.1 Servo Motor

Series servo motor can be installed horizontally or vertically. However,
incorrect installation or abnormal installation position will shorten motor life or
cause accident. Correct installation can be carried out in accordance with

following precautions.

Precautions before installation:

There is antirust painted on shaft end of motor. Cloth dipped in thinner is
used to wipe off antirust before installing motor. ~ During wiping off antirust,
thinner shall be prevented to contact other parts of servo motor.

Antirust

2. 1.1 Temperature for storage

Servo motor that is not electrified shall be stored in following range of
temperature: -20 ~ +60 C
2. 1.2 Site of installation

Series servo motor shall be installed in doors and meet following ambient
conditions.

® There is no corrosive, inflammable or explosive gas;

®  Good ventilation, dry and less dust;

® Range of ambient temperature 0 ~ 40 C;

® Relative humidity 26% ~ 80%RH, without dewing;

® Easy to overhaul and cleaning.

10
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. 2.1.3

2.1.3 Installation concentricity

Coupling shall be used at the time of connecting machine, and axes of servo
motor shall be aligned with that of machine. While installing servo motor,
requirement of concentricity tolerance in following picture shall be met.
differenc
0.03mm.

Test at 4 points of a circle and 3

&

e of maximum and minimum shall less than

(Rotate together with coupling) EL

® [Excessive concentricity warp will cause vibration which may
harm bearings.

® While installing the coupling, motor shaft can not be hammered
directly, otherwise the encoder on the other side of motor may be
damaged.

2.1.4 Installation direction

Alternative horizontal or vertical installation can be selected for ACH series
servo motor
2.1.5 Measures for waterproof and oil proof

When motor is used on site with water or oil drops, special treatment shall
be performed for protection. However, when shaft-through is needed to be sealed,
motor with oil seal ring shall be specified.

Shaft-through refers to the clearance of extruding part at the end face of

I Shaft—through part

motor

2.1.6 Tightness of electrical wire

Electrical wires can not be bended or applied with strain.
11
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Especially core wires of signal lines are 0.2 or 0.3 mm which is very thin,
such that stretching can not be over tight at the time of wiring.

2.2 Servo Driver

QS5 series servo driver is servo driver of pedestal mounting type. Failure
may occur if installation is wrong, such that following precautions shall be
complied for correct installation.

2.2.1 Storage condition
Servo driver that is not electrified shall be stored in following range of
temperature.: -20 ~ +85 C.

2.2.2 Installation site

Precaution regarding installation site is as followings

Condition Installation Precaution

Size of control cabinet, configuration of servo driver and
When installed in | cooling method shall be designed when install in control
control cabinet cabinet so as to keep ambient temperature of servo driver
under 55°C.

For keeping ambient temperature of servo driver under 55°C,
radiation and convection of heat source shall be controlled
in order to prevent rise of temperature.

In order to prevent vibration is transmitted to servo driver,
anti-prevention facilities shall be installed under installation
surface of servo driver.

When it is installed in site with corrosive gas, penetration of
corrosive gas shall be prevented. Though there is no instant
influence, failure of electric parts and relevant parts of
contactor may be caused.

It can not be installed in site with high temperature, humid,
excessive dust and iron powder.

When installed close
to heat source

When installed close
to vibration source

When installed in
site with corrosive
gas

Others

2.2.3 Installation direction
As shown in following illustration, installation direction shall parallel with
wall.

Natural convection or fan is utilized to cool servo motor and install strictly

12
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according to this direction. The fourth installation orifice is used to firmly fix
servo driver on installation surface

t ¢ ]
Wall
t t
Ventilation

2.2.4 Installation standard

Installation standard for installing in control cabinet in following illustration
shall be strictly followed. This standard is applicable for side by side installation
of multiple servo drivers.

Situation in control cabinet (hereinafter referred to “while side by side
installation™)

—

k| (B || |

o 0 o o

Ii
i A A
Over 30mm  Over 10mm _I_O‘““W'“m

Fan ___ventilatio Fan
o~ an P~ jjwsomm
—

.

m Installation direction of servo driver

While installing, front face (operation panel) of servo motor shall face to
operator and perpendicular to wall.

13
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m Cooling

In order to ensure cooling by fan or natural convection, sufficient space
around servo motor shall be preserved as in the above illustration.
m While side by side installation
As shown in above illustration, space over 10mm is preserved on both horizontal
sides respectively and space over 50mm is preserved on both vertical sides
respectively. In addition, fan for cooling shall be installed on servo driver. In
order to prevent regional over heat in ambient temperature, temperature within
control cabinet shall be kept even.

= Ambient conditions within control cabinet
Ambient temperature of servo driver: 0 ~ 55 ‘C
Humidity: below 90%RH

Vibration: 4.9m/s?

Without freezing and dewing etc.

A e

In order to ensure reliability of long term service, it shall be used in
ambient temperature below 45°C.

14
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Chapter 111

Wiring

3. 1 Wiring of Main Circuit

While wiring, following precautions shall be abided.

A\ attention

®  Power lines and signal lines shall neither be threaded from identical tube nor

banded. While wiring, distance between power lines and signal lines

®  Strand wire and strand integrated shielding wire shall be used for signal lines and
encoder (PG) feedback lines,
With respect to length of wire, command input line can not exceed 3m and PG
feedback line can not exceed 20m.

®  Even power supply is OFF, there may be still high voltage remaining in servo
driver, please do not touch power terminals for a while.

®  Power supply shall not be frequently turned ON/OFF. If it is needed to turn
ON/OFF power supply continuously, the frequency shall be controlled below 1
times/min
Since there are capacitors in power supply of servo driver, there is large charging
current flow (charge time 2.0s) at the time of turning ON power supply. Therefore,
if power supply is frequently turned ON/OFF, performance of main circuit parts

within servo driver will be degraded.

3.1.1 Name and function of main circuit terminal

mark Function Essential

R/S/T Input terminals of main loop Three phase AC220V~250V, 50/60Hz

Input terminals of controlling
r, t Single phase AC220V~250V, 50/60Hz
power supply

U/N/W Motor connecting erminals Connect with motor

-15-
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@ Connect with power supply grounding

Grounding terminals and motor grounding to carry out

PE .
grounding treatment.

In normal condition, PD is not connected,
when capacity of built-in regenerative
Regenerative unit connecting
P,D resistance is not sufficient, outside
terminals ) . .
regenerative resistance is connected

between P-D.

3.1.2 Illustration typical main circuit wiring

[lustration of typical wiring is as following.

AczaorTasor
N l} 1, s0fe0mE
gl ¢/ o Toltagepeakwvalue
r s SUppressor
I Hoize filter
L Ty i
& e
i ——
& B -
IRy o
o v eter]
LA ni o ry |
w . v & o |
: ) |
¢ | . Encoder
J T
¢ |anoe R -|—12 24100
(R - ATATAN
b Dl
ALM-

3.1.3 Design of power ON sequence

Following points shall be considered while designing power on sequence.

Following designs shall be carried out for power ON state sequence: after
giving “servo alarm” signal, power shall be in OFF state. (refer to above
circuit diagram)

Please press power ON button for over 2 seconds. After service driver is ON,
maximum 2 seconds “servo alarm” signal will be gave, which is a necessary
step for initial setup of

servo driver. Pover supply |

Nazimum 2.05

Servo alarm |

cutput signal

-16 -
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3. 2 Input and Output Signal

3. 2. 1 Connection of input signal and output signal

Speed
Rated rotary speed

rque command £ 10V
Rated rotary speed

trimulti—stranded wire

d +10V/ =5

FILS D bl I25
Fosition command FULS ,. 24

SIGH

Serve function OW(Servo function
iz activated at the time of ON)

Command pulse enjoin

Fositive rotary drive enjoin
rive iz enjoined at OFF)

Reverse rotary drive enjoin
(Drive iz enjoined at OFF)

Marm reset (flarm is cleared at
the time of OM)

Rezet zignal input (Position warp
iz reset at the time of OH)

Outside limitation of positiwve
rotary torgque
Limit at the time of OH)

Outzide limitation of reverse
rotary torque
Limit at the time of OH)

SIoN .27

/SIGH |, 26 :}ili!

TE4VIN 3

T te4v
L

SON |M
|- I |11
FSIF ) 12

RSTE | 13

ALR|14

VERN it 217
R L (O it T}
IS P e
/&J;B—ﬂi&j

- hl
| - FIL |17 i,

|
%DI{PCD
L srco

) |
T
Tt 29 -

36,

_‘tl:{ COTH+
SR p

o z);Lshellofcoup er
P
6

Shield line is connected on shell of coupler

-17 -

P& frequency
division cutput

Rotor coupling output
(Braking is relieved
at the time of ON)

Orientation complete
(Tt is O at the time of
orientation complete)

Servo ready output
(hre ready for the "OH")

Servo alarm output (It 15 OF
at the time of alarm)

Maximum woltage DC30V

Photoelectric coupler output
Maxtimum current DCSOmA

t Conecrete output of
pin can be customized
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3.2.2 Arrangement of terminals of coupler (CN1)

No. Name Descrintion No. Name |  Descrintion |
1 COIN+ | Orientation complete signal |19 VIN Speed command input
20 GND
Torque command
3 ALM+ | Alarm output 21 TIN input
22 GND
5 RDY+ | Servo ready to output 23
24 [PILS | Command pulse input
7 BRK+ 25 PULS

Arrester output
26 /SIGN | Command signal

9 +24V | 24V power supply input, anode 27 SIGN
input

10 SON Servo ON input 28 CZ+

Programmable output
11 INH Command pulse enjoin 29 CZ-

12 FSTP | positive rotary over travel input 30 PCO+ | pg frequency division

13 RSTP | reverse rotary over travel input 31 PCO- | output

14 ALR Alarm clear input 32 PBO+ | PG frequency division
15 CLE | Reset signal input 33 PBO- | output
16 RIL Positive torque limit input 34 PAO+

PG frequency division

17 FIL Reverse torque limit input 35 PAQ- | output

18 GND ov 36 FG ov

®,

«  Idle terminal can not be used as relay.
«»  Shield line for cable for input/output signal shall be connected to shell of coupler.
«  Servo driver lateral coupler is used to connect FG (frame grounding).

- 18-
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3.2.3 Names and their functions of input and output signals

m Input signal

Signal . . Reference
Pin No. Function .
Name item
Control power input for sequence signal: +24V
+24VIN 9 power supply is prepared by user 424
Operable voltage range: +11V ~ +25V
Servo ON input, control command is received in
SON 10 452
50ms after taking effect
INH 11 Command pulse is enjoined.
FSTP 12 Positive rotary drive is enjoined
4.12
RSTP 13 Reverse rotary drive is banned
ALR 14 Alarm clearance: clear servo alarm state 4.5.1
CLR 15 Reset signal input: reset warp counter. 422
RIL 16 Positive rotary torque outside limitation input 4.13
FIL 17 Reverse rotary torque outside limitation input 4.1.3
19
VIN 20 Speed command input: +£10V. 4.2.1
21 )
TIN - Torque command input: £10V. 428
CZ+ 28
Programmable output 422
CZ- 29
/PULS 24 )
Command pulse input, | Input mode
PULS 25
photoelectric coupler | *DIR + PU 422
/SIGN 26 ) )
insulation *CCW/CW pulse
SIGN 27

(Note) 1. The pin number with in () refers to signal grounding.

-19 -
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Bl Output signal

Signal | _, . Reference
Pin No. Function .
name item
1 COIN- | Orientation complete signal output. When the
value of position warp counter is in range of
2 COIN+ | orientation, orientation complete output ON
3 ALM+
Alarm output 45.1
4 ALM-
5 RDY+
Servo is ready for output
6 RDY-
7 BRK+
Arrester output
8 BRK-
PAO+ 34
PAO- 35 A phase signal 2 phase pulse (A phase, B
PBO+ 32 B phase signal phase) transition encoder 423
PBO- 33 C phase signal output signal and original o
PCO+ 30 point pulse (C phase) signal
PCO- 31
If shield line of cable for input and output signal
is connected to shell of coupler, it can be
FG Shell
connected to frame grounding line. (grounding
line)

3.2.4 Interface circuit
Connection illustration of input and output signal of servo driver with its
upper equipment is shown as following.

-20-
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Servo driver|

Photoelectric coupler output
(each output node)

Haximum working voltage: 30V DC
Haximum output current: 50md DC

Photoelectriccoup

ALH+

I/0 power supply
T +2av$ ov

LM

COlN+

GOIN-

ROY+

HEHE

ROY=

m Port for analog command input

Analog signals are speed command signal and torque command signal,

command input impedance is about 40kQ and maximum allowable voltage for

input signal is £10V.

Speed command input port:

=A700( 17 2%)

10¥

Servo driver

Torque command input port:

10¥ —

=4700( 172W)

Servo driver

-21 -
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m Interface for input circuit
Relay or open-collector transistor circuit is used for connection. Relay for

slim current shall be selected while connecting by relay. If relay for slim current is

not used, loose contact may be caused.

Servo Driver Servo Driver
DC24v 2nomn +24V1N
=EOmA | t24VIN Z50mh

D I I -

m Interface for bus driver output circuit

Output signal (PAO, /PAO, PBO, /PBO) and original point pulse signal (PCO,
/PCO) of two phases (A phase, B phase) of encoder is outputted by output circuit
of bus driver. It is usually used when position control system is formed by upper
equipment. Line receive circuit receiving is used for upper side equipment. Refer

“wiring with encoder” for connection circuit illustration.

m Interface for output circuit
Servo alarm and servo ready and output signal for other sequence consist of

photoelectric coupler output circuit. Relay and lien receive circuit is used for

connection.
—/ DC8u==28 ¥ Felay

Servo driwer

i — e

e [

Note) Maximam allowabhle woltage and current capacity
of photoelectric coupler is as following:
Woltage: DCI0V (Max) Current: DCEOMa (Max)

Servo driver

L v

-22 -
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3.3 Wiring with Encoder

3.3.1 Connection with encoder (CN2) and processing output signal from servo
driver

QS5+ACH motor:

Enhancement trype encoder Serwo driver
7y, [F¥T 4 Phase W]

4 T L N ettt [ .'"i-";'-
I 1 Ol ED ST |
T pehase o T
) 1P [ TS 1
—l Zh % CFPhaze - =y ->_
r— e T PR L] e
. [ IEL : . -v>_
1 1 L -2 1] ] |
1§ JFT T | ]
18 " !
I |
— L Lo
w | IF] 0 | .
. ! T ™ L27.00.34 L
: . 213829 o posr i
- ] '; . o m":"-l't.-l.,"'w:"}: G -
t —
cuﬁlfr ) g L
shell | ghield line |

Client side
jERepresent strand shield line

QS5+ACS motor:
| T ” -
| — — H
| v T - Ex] - = -:>
[ — Vo, CH ]
E r "T“ - T'” 1 :;) .
| E o T T
! W ; S SN SRS
: MCE noter | | i '
| Coupler i o . =
JShield line | b

T Client =ide
‘:_: Fepresent =trand shield line

-23-
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3.3.2 Terminal arrangement of coupler (CN2) for encoder

Termi o Terminal
Color code | Name | Description Color Name
nal No. No.
PG
PG input A Grass input
1 Blue A+ 11 U+
phase green U
phase
PG
PG input /A input
2 Pink A- 12 Brown U-
phase /U
phase
PG
PG input B input
3 Yellow B+ 13 Green V+
phase A%
phase
PG
PG input /B input
4 Purple B- 14 Pink-purple V-
phase A%
phase
PG
PG input C input
5 White C+ 15 Gray W+
phase w
phase
PG
PG input /C input
6 Pink-green C- 16 Pink-blue W-
phase /W
phase
7 17 PG
8 PG power 18 Black Power
Red 5V ov
supply+5V (Orange) supply
9 19
ov
10 — — — 20 — — —

-4 -
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3.4 Wiring of Motor
3.4.1 Arrangement of terminals of connector for encoder (ACH motor)
Terminal Color code Description
No.

1 Shield line FG

2 Red +5V (power supply)
3 Black (orange) | OV (power supply)
4 Blue A channel output
5 Pink /A channel output
6 Yellow B channel output
7 Purple /B channel output
8 White C channel output
9 Pink green /C channel output
10 Grass green U channel output
11 Brown /U channel output
12 Green V channel output
13 Pink purple /V channel output
14 Gray W channel output
15 Pink blue /W channel output

Terminal Color code Description
No.

1 Shield line FG

2 Red +5V (power supply)
3 Black (orange) 0V (power supply)
4 Blue A channel output
5 Pink /A channel output
6 Yellow B channel output
7 Purple /B channel output
8 White C channel output
9 Pink green /C channel output

-25-
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10 Grass green U channel output
11 Brown /U channel output
12 Green V channel output
13 Pink purple /V channel output
14 Gray W channel output
15 Pink blue /W channel output

3.4.2 Terminal arrangement of coupler for dynamic electricity (ACH motor)

Terminal Color Description
No. code
: Blue FG (Frame
grounding)
2 Red U Phase
3 Yellow V Phase
4 Green W Phase

-26 -
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3. 5 Standard Connection Illustration

Following grounding is applicable for drivers of following model:
QSH5AA015M/QS5AA020M/QS5AA030M/QS5AA050M

Three-phasze,

D 12724y

Serwo enable

Alarm clear

CCY driwe enjoin

C¥ drive enjoin

Warp counter razet
Command pulse enjoin
CCW torque limiting
CH torque limiting

Orientation complete

Servo alarm

Servo ready

Ereak out

I encoder output

Fosition command

pulse

r
1

Direction command
pulze

HFE

Single—phase ACZROV

—

0T

-
T

o
oo

o
e

e

HC

E
5
T
T
1

wr

9]

Servo Driver

10

14

12

13

CN1

15

CMN2

¥y¥¥Y¥¥Y

=[]

] MOTOR

5V .

5V —

5y L.

Wlalm e e ]—

FCt+

[n]
=]

[l

.

FLUS+

Y

N

FLIUS-

SIGH+

SIGH-

L_EZ

Fix

CHN1

ENCODER

e
[T [5R[E[E][EER]=]=fa[x]a o] [T |

34

Fat

35

Fa-

FE+

33

QS5+ACH motor(position)

-27-
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Servo Driver

CHN1

WFE HC
R
s
Three—phasze/ T
Single-phase ACZZOV r
t
OC 12724y Com+ E|
Servo enable |~ wlzon |10
Mlarm clesr | o—W{ALERS |14
CCH driwe enjoin |—o oM FSTP 17
Cf driwve enjoin |—o o ESTE (13
Warp counter reset | o—W{CIE |15
Command pulse enjoin |~ w{IHH |11
CCY torque limiting o o—MFIL (16
C¥ torque limiting L RBTL (17
Orientation complete COTHA 1
A—COTH 2
A4— KN+ | 3
Serwvo alarm
A—hIN- | 4
#—RIT+ | 5
Serva ready
#—EIT- | &
#—ERE+ [ T
Break out
#—ERK- | &
T encoder sutput P
encoder outpu
P ——rc- b1
Position command jc:PLUS+ 25
pulse — FLUS- |24
I
1
Direction command ~y % : =SLGHY| 2T
pulse 7 SIGH- |26
T—EFG 15
Fz 36

U w 2]
v | 5|
W W 1
PE * 1 MOTOR
7|5% e —
8|5V — |
al5v e 1
| b |
17|V S N
15[0V —t [
190V o 2]
LM J4 3
CN2 |2 Y
3Bt 1o
TR 6]
=7+ [ 7| ENCODER
i P ——
M) o Vemmmun 1
12 |U- 10|
L P ——
14|v- ] 12|
IS p s —
164- 5 14]
Fiz L
Fz 115
34 | PAt
35 | PA-
CN1(35 Trp+
33 | FB-

QS5+ACS motor (position)
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Chapter IV

Parameter Setting and Description of Functions

4.1 Settings in respect of mechanism

4. 1.1 Shifting of the rotating direction of the motor

The servo driver can reverse the rotating direction of the servo motor, namely
the “Reversed Mode”, without changing the wiring of the servo motor. The
standard setting is “Forward Direction”, namely ‘“Rotating Counterclockwise”
when observing from the loading side of the servo motor. The “Reversed Mode”

only reverses the rotating direction of the motor, without any other change.

Standard Setting Reversed Mode
The encoder =zignal= ountput The encoder =ignal= output
from the servo driwver from the serwo driver
Forwarding | ~#=— ..  [og LEEy e [T
. .I T v - L] ha | H _l. 1| - ha
Instruction |- o B A phase - Lo P A PR s
S JULUL i3 T
- n."l."un.-u . u AR
gr=E phaze l Fi0E phase
The encoder signals cutput The encoder signals output
from the =zerwo driver from the =serwvo driwer
o - _ T 3 W
Reversing | © W cow || L =0 oW T
] | Clr n ral b Phase L [ ,z
Instruction | Ao (g X e PAD (R4S
- || T R P BBy ty|
il re0E phaze u JLnr
- | FE0'E phaze
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M Setting Method of the “Reversed Mode”
Choose the rotating direction of the motor by setting the following parameters.

Parameter o Unit | Rangeof | Ex-factory
Name and description i
No. setting value
PA-10 Choose the rotating direction — 1~2 1

[0] The CCW direction is the forwarding
direction when observing from the loading
side of the motor.

(Standard setting)
[1] The CW direction is the forwarding
direction when observing from the loading

side of the motor.

(Reversed mode)

When this parameter is altered, save and cut off the power supply, and then

connect the power supply again so that the setting can be validated.

4. 1.2 Overrange Setting
The overrange setting is a function to stop the movable part of the machine

by force when is exceeds the moving range.

H Use the overrange function
In order to use the overrange function, please correctly connect the following
input signals of the overrange limit switch to the corresponding pins of the CN1

connector of the servo driver.

~ Input FSTP CNI-12 Prohibit rotating j[he c?rive.:r forwardly
(the forward rotating side is overrange)

Prohibit rotating the driver reversely
— Input RSTP CN1-13

(the reverse rotating side is overrange)

In situations such as linear driving, in order to prevent damaging the machine,

please do connect the limit switch according to the following figure.
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Beverse

rotating side [:::] side

Forward rotating

Servo
motor

- - — -
ALimit switch

Servoe driver

Chi-12

Chi-13

The status of the driver when the input signal is “ON/OFF” is shown in the

following table.
Signal | Status Input level Explanation
e Allow rotating the driver forwardly.
ON | CN1-12: “L” level )
(Normal operation status).
FSTP Prohibit  rotating the driver
OFF | CN1-12: “H” level | forwardly. (It can be rotated
reversely).
e Allow rotating the driver reversely.
ON | CNI1-13: “L” level .
(Normal operation status).
RSTP Prohibit  rotating the driver
OFF | CNI1-13: “H” level | reversely. (It can be rotated
forwardly).
Note:

® When using the overrange function to stop the motor when

controlling the position, there would be remnant pulses. The signals

should be cleared in order to clear the remnant pulses.

When

“FSTP”

and “RSTP”

wirings can be omitted.

-31-

are not used, the following short circuit




www.adtechcn.com

Servo driver Serveo driver
1CN-12 _| 1cnaz
FSTP FSTP
1CN-13 | s
RSTP RSTP
oV
PA-4G=]1 PA-49=2

4.2 Settings according with the supervisory device

4. 2.1 Speed instruction
& Analog instruction

Input the speed instruction by using the following input signal “Speed
Instruction Input”. It is used for speed control (analog instruction).

Servo driver

V-EEF CHi=1%

Speed instruction input e I:. Hi —Qﬂb Speed instruction

F . .
I Represents twisted pair

— Input V-REF CN1- 19 Speed instruction input
— Input SG CN1-20 Signal grounding

According to V-REF and the ratio of 10V motor speed regulation:

V-REF/10V = Vo/Va;
Va: Motor rated speed, or set the maximum value of the actual situation;

Vo: Motor actual speed.

Instructed speed 3000

2000
[ r/min)
1oooF

o s
1-1000

10

Standard Input woltage (V)

setting

1-2000 The slopes are set by
the parameter PAIG

=3000

B Example of setting
-32-
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Use parameter PA16 can alter the input range of the speed instruction.
PA16=20: this setting means 10V is corresponding to the rated rotating speed
(2000r/min).
The actual example is shown in the following table.

Speed instruction input | Rotating direction rotate speed
+10V Forward rotating | Rated rotating speed, 2000r/min
+1V Forward rotating | (1/10)rated rotating speed,200r/min
-3V Reverse rotating | (3/10)rated rotating speed,600r/min

B Example of the input circuit
In order to prevent interference, please use stranded wires during wiring.

Over 4700 (1/27) Serve driver

3

T AV %@ ALl

CH-149
1

L L CHT-20

The use of programmable controllers and other upper position control devices
when the VIN and GND connected to the upper device output terminals on the

speed of command.

Eopervizorr devwice Servo driver

VIN

L { I CN1-19
peed instruction PGND

Ontput terminal CN-20

s agjon s

Feedback pulse ﬂﬂl_ﬂﬁ

Input terminal Tmcﬂj _32

P IPEQ CN1-33

¢F Bepresents twisted pair
In this
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situation, please adjust PA16 in reference to the specification of the output voltage.
Adjust the input gain of the speed instruction by setting the following

parameter.
Parameter Name and description Unit Range of setting | Ex-factory value
PA16 Speed instruction gain (r/min)/V 0~100 24

Set the speed command input VIN (CN1-19) of the voltage range. Follow the
upper device and external circuitry to set the output patterns. The factory has been
adjusted to comply with the 10V input conditions, the rated speed settings.

Instructed speed(r/min) Set slope

Instructed voltage(V)

Note
® The maximum permissible voltages are £10VDC at the speed
instruction input terminal (between CN1-19 and 20).

Choose one of the following four controlling methods:

Parameter Name Range | Ex-factory Usage
value
Choose the Speed and torque
PAO1 controlling 1-5 1 control, position and
method 10 control

& Parameter Instruction

The system runs with constant rotating speed and rotating direction set by
PA13, PA17 or PA16 under speed control (parameter instruction) controlling mode

(PAO1=2).
Parameter | Name and description Unit | Range of setting | Ex-factory value
PA13 The speed when the parameter R/min 0~2000 2000

instruction is running

PA17 The rotating direction when the 1~2 1
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parameter instruction is running

1: Forward; 2: Reverse

4.2.2 Position instruction
The position instruction has instruction pluse input, instruction symbol input
and clear input methods. As there are many ways of usage, please set the optimal

instrunction inputs in the established system.

l Pulse input instruction
Give movement instructions by the pulse input.

Sexrvo driwver

CH1=25
Fulze instructiun[ 5 l:llﬁ x
PULS CH1- 54

input

c CE1-
Inctruction srmbol ﬁhﬁ'r_%'m
input ISIGH CHI-25 I8
Optic coupler
;E-'- Eepresents twisted pair

There are the following three controller output states according to the
position instructions given by the pulse input.

* Linear driver output

* +12V collector open circuit output

* +5V collector open circuit output

Connection example 1 (linear driver output)
Suitable linear driver
SN75174 of TI company or substitute of MC3487

Moni tor Servo driver

linear driwer
-, PULS|CHL-2%
-

5 200 -“F' 8
L PULS fean =24 q

i PIM|cRL=27 o
" | I mon :n:*ﬁﬂﬂ;f

Optical
coupler
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Connection example 2 (collector open circuit output)
Please set resistor R1 according to the input current value range required below.

Monitor Sexrvo driwver
Voo
ER’ PULS [CH1-25

gl T CEE
P04k M
[=] i ol
PULS JoH1—-24 |

R SiGMfcEier
§p (iGN l:m—zai ZH:

Optical
coupler

e

Input current [ 7~15mA

When Veeis 12V, R1=1K Q

When Vee is 5V, R1=0 Q, Namely, direct access Vcc pin.

Note: When the collector starts to output, please pay attention to the signal
logic, as shown in the following table.

Trl: ON Equivalent to “H” level input

Trl: OFF Equivalent to “L” level input

The inner power supply in the servo driver can be used. In that case, it is
uninsulated to the OV part of the servo unit.

H Choose the instruction pulse state
Use the following user’s constants to choose the “instruction pulse state” to

be used.
—Input PULS CN1- 25 Input instruction pulse
—Input /PULS CN1-24 Input instruction pulse
— Input SIGN CN1-27 Input instruction pulse
— Input /SIGN CN1-26 Input instruction pulse

The rotation angle of the motor is only in proportion to the input pulse.
Use the following parameters “PA09, PA10” to choose the “Instruction pulse
state”.
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Parameter | Code Name Unit | Range | Ex-factory
value
PA09 Input pulse type: 1~2 1
[1]symbol+pulse
[2]CW+CCW
Input symbol:
[1]: SIGN not reversed
PA10 -- [2]: SIGN reversed -- 1~2 1

servo unit.

Monito Position

instructio

L] FuL3

Confirm the instruction pulse type sent from the supervisory device to the

Servo driver

SIGN,

CH1-Z5

of the supervisory device.

CH1-27

Choose the following instruction pulse types in reference to the specifications

PAO | Instruction | Motor forward rotating Motor reverse rotating
9 type instruction instruction
1 Sign-pulse FILS PULS T
P {1CH-25) T (1CHN-285)
sequence SIGH — SIGN 7 e 7
{1CH-2T) H {(1CH-27)
2 CW pulse- | PILS 7 wpm PULS
puse {1CN-28) - (1CHN-25) _|
CCW puls SICH LT SIeN ~| o 7
(1CN-2T) (1CHN-2T)

Choose whether the input signal is to be reversed or not by setting the PA10
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parameter according to the actual needs.

Time of the “instruction pulse input” signal

Instruction pulse signal type Electric specifications Rernark
t,t2=0.1us
Sigrctpulse sequence ingt SIEI —  t3tT=01lps )
5 ) / d w15 ezaus | Sign(SIGH)

(SIGH+PULS signal)

Tyl iteoar instne ton freguens v
(200KPFS collector open

circuit outpf)

rer e

TEL1us

i . I {1 /T) % 1005 504

H=forward rotating instraction
L=reverse rotating instruction

CW pnlse+ CCW pulse
Tvlaxiramn imstrueton fieguency
(200KPFS collector open

i1, t250.1us
AW AN e
TEllus

m [t /T) = 100%50%

circit output) Form ard roiai ng I iracion Barvers o rotating insrction

90°phase differsnce 2 phase puls J:Lf_\_/_\_ Shifting of the multiphication
(Fhase htphas B) " t1, 425010 m'ffsemng ﬂ‘{}i“g;‘

=1 mltiplication: S00kpps e TE0lus user 5 constant P
{200EFFS collector open (/T =100 50%

circuit outpt)

#2 rmltiplication: 200kpps
4 pltiplication: 400kpps

s wani] ol y. bl i Bl |

B e oiating |mion

Ftmas B s A advancal o ploas & |

[ b w1 20" 1t s e

H Clear the content of deviation counter

The method of clearing the content of deviation counter is as follows:

—Input CLE CNI1-15

Clear input

When CLE signal is in L level, clear the deviation counter:

 The internal deviation counter of the servo driver is “0”.

* The position loop action is invalid

During position control, when the servo is turned OFF, there would be

remnant pulses, so the remnant pulse signals should be cleared when connecting

the power supply again.

4.2.3 Encoder Signal Output

The output of the encoder goes through internal frequency division in the

servo driver and then is output to the outside for the supervisory device to

configure the position controlling loop.
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Lervo driver

Supervizorr device

N2 CM1
Servo motor
encoder Fhase & Phase & .
- Phase B Phaxse B
PG Phase C Fhase C >

The output circuit is the bus driver output. Please conduct connection in

Servo driver

reference to the following circuitry

Supervisory device

CH1-1E

Fhase & naa ] ewe R N I-im_!ar relceiver
—R : > BN
HI SR #n0 :IFI D Phaze A
-
Phaze F ] en ' : . s
I;: -
ML ean :I-I. D 7 Phaze E
1
Phase C CHi-30 : I 1. .
QASRL LAY Wiieie] :I“ ._-ﬁ o Phaze C
1
: d"iH'_L'_Cthe coil
. v
[ ]

o _l__n'n_T_Eﬁf
1

Represent=s twisted pair

4 N .-:% b
Screening

Filtering capacitc\r'_ Ik

R=220 to 470Q
C=0.1uF (Decoupling capacitor)
H Output signal
The output encoder signal.
The encoder outputs | Speed and torque control,
Output >~ PAO CNI1-34
phase A position control
The encoder outputs | Speed and torque control,
Output -~ /PAO CN1-35 -
phase /A position control
The encoder outputs | Speed and torque control,
Output — PBO CNI1-32
phase B position control
The encoder outputs | Speed and torque control,
Output - /PBO CN1-33 -
phase /B position control
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The encoder outputs | Speed and torque control,
Output —~ PCO CN1-30 »
phase C position control

The encoder outputs | Speed and torque control,
Output —~ /PCO CN1-31 .
phase /C position control

Output = SG CNI1-18 | Signal grounding

When using the supervisory device to configure the position loop and conduct
position control, please do connect SG to the OV part of the main control device.
The output signal shapes are shown in the following figure:

Forward rotating Reverse rotating

L4 50 4 0=
Fhaze A—_l__l__ Fhaze & ] ' 1
FPha=ze B |_, ]_, Fhasze B _—_'_' r

H Connection of the Input Signal
Please connect the sequential input signals according to the following method.

CH1

JE s % £
W T oy o }“ij
Ll |

.~ IHH |11 | ﬂrﬂi:

T

ESTE ‘12 | r%tl{'

T A

I e}

- . u JI

Ll |

o MR 14 ] itLiJ

g ==

._CLE 15 leij.

PRI

m i SR
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Note

Please prepare an external 24V 1/0 power supply, for the servo driver has no internal 24 power supply.

« External power supply specification: DC24V£1V, over 50mA.
The same power supply is recommended to be used for the input and output circuits. Furthermore, the voltag
range of the moveable +24V power supply of the sequenctial input circuit is +11V~+25V.
The +12 power supply can be used too, but bad contact would occur at the mechanical connecting points such
as the relay when the current is very low.

Please use it after confirming the characteristics of the relay, etc.

— Input +24VIN CN1-9 ‘ External I/O power supply input
Il Connection of the output signals of the nodes

Servo driver T/0 power supply

CH1 +24Y OV
-3

Optical coupler

|

Optical coupler output [ewery

output node) - <E 3| e ""
Maximum working woltage: 30 VIC —e 5 | Ao
Maximum output current: SOmADIC E"_d.: 1 b

Note

Please prepare an external 24V I/O power supply, for the servo driver has no
internal 24 power supply. The power supply is recommended to be the same as
that of the input circuit.

4.2.4 Electronic gear

Use the “electronic gear: function to set the motor moving distance
corresponding to the input instruction pulse to random values. The supervisory
device which gives instruction pulses can be controlled without concerning the

mechanical speed reducing ratio or the amount of encoder pulses.
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Tithout electronic gear

Encoder pul=se: 2500

Workpiece

&

| Hl=rrrrrry Errerre

R

Ball screw pitch:Bmm

Y
M,
Hove the workpiece by 10mam /

A revolution 1s Gmm

10=6=1. 6666 revolutions
25000X4 complete one revolution
1. 6666 X 2500 X 4=16666 pul=es
Instruction input 16666 pulses
The above conversion must be
conduocted 1n the supervisory
device.

Encoder pulse: 2500

Tith electromic gear

L= Instruction unit:iam
rd ___I'—'L,LL;'_LL'_‘f_}_;'_Lh'_'_L

Eall s;:rew pitech:Bmm

Use the electronic gear to
predefine the mechanical
conditions and instruction unit

Hove the workpiece by 10mm
The instruction unit 1= 1 Hm,
o there are 10mmf1 K ==10000
pulses

B The setting method of the electronic gear

Calculate the electronic gear ratio (B/A) according to the following steps, and
set this value in the user’s parameters “PA18, PA19”.

a. Confirm the type of the mechanism

Factors that are relevant to the electronic gear

* Speed reducing ratio
* Ball screw pitch
* Belt pulley radius

Confirm the amount of encoder pulses of the servo motor.

b. Decide the instruction unit

The instruction unit is the minimum position unit of the movement of load.

(The minimum unit of the supervisory device’s instructions).

* 0.0lmm, 0.001lmm, 0.1°, 0.01 inch, input the instruction of 1 pulse, and

move 1 instruction unit.

* When the instruction unit is 1 um, the amount of input instruction pulses
1s 50000, and the moving distance must be 50000 X
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The working table iz mowed with the
instruction unit of 0. 001lmm
Instruction unit: 0.001mm

L
1

Flease decide the instruction unit in wiew of the

lum=50mm type of mechani=m and positioning precision, ete.

c. Use the instruction unit to calculate the moving distance of the bearing
axle in one revolution.
The moving distance of the bearing axle in one revolution (instruction
unit}= the moving distance of the bearing axle in one
revolution/instruction unit
* When the ball screw pitch is Smm, and the instruction unit is 0.001mm,
then 5/0.001 = 5000 (instruction unit)

Ball screw Swivel table Belt pulley

Bearing axle «— p Bearing axle JA,
g ﬁpl Pitch (‘ %
Bearing axle D: Diameter of the belt pulley

360 0

Instruction unit ion uni
Instruction uni Instruction unit

1 revolution = P— 1 revolution =
Instruction unit

1 revolution =

d. Calculate the electronic gear ratio (B/A)

The speed reducing ratio between the motor axle and bearing axle is n/m.
(When the motor rotates m revolutions, the bearing axle rotates n

revolutions.)
The electronic gear ratio (B/A)= amount of encoder pulses X 4 /
moving distance of one revolution of the bearing axle X (m/n)
Note:
Please confirm whether the following conditions are met:
0.01<\electronic gear ratio (B/A)<<100
If the range is exceeded, the servo unit cannot act properly, and please
alter the mechanism and the instruction unit.

e. Setas the user’s constant
43 -
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When the electronic gear ratio (B/A) is calculated, choose two integers
smaller than “32767” for A and B, and set it as a user’s constant.

The setting of the electronic gear ratio ends.

Parameter Name Unit Range Ex-factory value
PA19 Electronic gear A (denominator) -- 1~32767 1
PA18 Electronic B (numerator) -- 1~32767 1

Set the gear ratio of the electronic gear to cooperate with the setting of

mechanical type.
Electronic gear ratio (B/A) =PA18/PAI19

* B = amount of encoder pulses X 4 Xrotate speed of the motor axle

* A = instruction unit (moving distance of the bearing axle in one revolution

X rotate speed of the bearing axle

Furthermore, please pay attention to the following restriction of the set values.
0.01<< Electronic gear ratio (B/A) <100
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M Electronic gear setting example

The various settings of the loading mechanism are shown in the following example:

Belt pulley
Instruction umit: 0. 0010inl0. 0254mm)

Bearing axle

Speed reducing b
ratio: 2.4:1 Belt puller diameter:
Pdin (101, Bmm)

Moving distance of the bearing _ 3. 1416 4in 19565
azle in one revolution = o o0i0in -

Za00x4x 2.4 _ FAlS

Electronic gear ratio = l‘:%:l:

12566 T EAlS
Absolute encoder:2500F/E Zet walue FAlD 3142
PAlE &000
Ball screw
Instruction unit: 0. 00004 O, 0001mm > Moring distance of the bearing Bmm
azle in one revolution = m=E\DDDD
Bearing axle '
; : 250041 Falf
Elect tio = (BN = =
ectroniec gear ratio (ﬁ;)_ T YL
Increment encoder:  FBall screw pitch:
2500P/F 0. 24in (Bmm) Fal19 [ B
Set wal
et walue PAE 1
BEound swivel table
Instruction umit: 0. 179 Morving distance of the bearing 3607
. % arEle in one revolution = RO = 3800
Bearing axle
s Electronic Eear ratio = (ﬁ): 23004 3 = FAlS
A 3600 FAlD
Set val Falg a
et walue TAE =
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H Block

diagram of the control

The block diagram of the position control is shown in the following figure for your reference.

Servo driver (in position control)

FADG Palg _TAOT
Feedf d B Feedf d TALS
i £f tial | Feedforwar o eedforwar
Liierenti galn & filtering Ef::d
: FALY l; fooiw
Instruction PALS Zignal
pulze =1 Fosition instruction E 5
W o of one—time — A | Deriation C ; ervo motor
. . — urrent | |3 d
4| [Blverine Falg | onter loap 1oon [T @
P =ignal T
output Frequency I
-+ dirision > @
Ercoder
4.3 The parameter setting table
Table 4.1 The parameter table
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Range of
Factory
ParaNo. | Parametername | Application | the Unit Additional remarks
set
parameter
You may select a mode of controlling the drivers using these parameters.
1. The mode of position control (QSSAA015B/20B/30B/20M/30M/50M);
2. Analog speed control (QS5AA020M/30M);
3. The mode of speed test run (QS5AA015B/20B/30B/20M/30M);
4. The mode of controlling JOG test run. (Optional);
PA-01 Control mode 1~5 1
5. /O point control mode, ALR, CLE, INH to select one of the 8 speeds for PAS1-58;
Under the position control mode, the velocity command is inputted via the the input
port' pins, and the velocity depends on the postive and negative levels (£10V); the
speed test run control mode operates in the state of SPEEDTEST; the JOG test run
control mode operates under JOGTEST
The proportional constant for the velocity loop is used to set the velocity loop
Speed 1(_)0p regulator's proportional gain. The higher value brings the higher gain that determines
proportional
PA-02 constant (in 10~1000 | 200 the higher stiffness of the system. The parameters are set based on the loading
Middle high- . . o .
speed mode) condition and the driver's default, and should be maximized when the system is not
oscillating.
Speed Loop The integral constant for the velocity loop is used to set the velocity loop regulator's
integral
PA-03 constant (in 10~1000 | 100 integration time constant. The higher set value brings the higher stiffness. The higher

Middle high—
speed mode)

load inertia determines the higher set value. The parameters should be set based on t
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he loading condition and the driver's default, and maximized when the system is

nonoscillating.
Acceleration . . . .
The acceleration time constant is used to set the motor's acceleration
PA-04 time  constant 6~1530 6 ms . .
time ranging from Orpm to 1000rpm.
Deceleration The deceleration time constant is used to set the motor's deceleration
PA-05 6~1530 | 6 ms . .
time constant time ranging from Orpm to 1000rpm.
The position loop gain is used to set the position loop regulator's
proportional gain. The higher value determines the higher gain, the
Position  loop | Position ) . .
PA-06 40~500 | 160 higher stiffness and the shorter position delay at the same-frequency
gain control .
command pulse. Over high value may result in oscillation or
overshoot.
Position  loop The position loop feedforward gain is used to set the position loop
Position . . . »
PA-07 feedforward trol 0~100 10 feedforward's gain. The higher value determines the shorter position
contro
gain delay, and the lower value determines the slower response.
Display power | Position The default value is used to set the driver's information displayed at
PA-08 1~15 1
on control starting up.
Position The pulse mode selection is used to set the driver's default mode of the
Position . . . N .
PA-09 command pulse OSt 01 1~2 1 position loop pulse input. 1 is command pulse + direction, and 2 is
contro
mode CW and CCW dipulse system.
PA-10 The position co | Position | 1~2 1 The position command pulse's negative direction is used for the motor'
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mmand pulse's

negative control

direction

s negative direction.

The over position warning level is used to set the over position pulse

Over  position | Position x10pul | regime under the mode of position control. If the motor's actual follow
PA-11 1~3000 900
warning level control N error is higher than the value, and PA12=1, the driver will give Err-9
warning.
Applica | Range of the | Factory | Un
No. Parameter name Additional remarks
tion parameter set it
Disengage the position error warning select. The over position warning
Position
PA-12 Over position warning select 1~2 1 select does not actuate the driver's warning while the parameter is set
control
to2or 11.
Rp | The maximum speed is used to set the driving system's max running
PA-13 The motor's maximum speed 0~3000 2000
m speed. The speed is independent of the direction.
Analog Under the mode of analog velocity control (PA=2), the velocity
PA-14 Velocity command low pass filter 4~10 8
control command low pass filter
Analog velocity command Zero | Analog
PA-15 3000~-3000 60 Command zero adjustment of the analog velocity input.
adjustment control
Velocity command gain/torque | Analog This is used to set the proportional relations between the input analog
PA-16 1~100 24
command gain control voltage and the actucal running velocity (Mode 2); or set the proportio
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nal relations between the input analog voltage and the motor's actual

torque (Mode 6).
Velocity ~ command  negative | Analog
PA-17 1~2 2 Control the motor's negative direction in the analog velocity control.
direction control
The electronic gear 1 is used to set the ratio of the position command
pulse's frequency dividing and frequency multiplication with PA-19.
Position
PA-18 Electronic gear 1 1~32767 1 Under the mode of the position control, it provides easy connection
control
with control systems by setting PA-18 and PA-19 to achieve better
resolution, viz. angle-pulse relations.
Position
PA-19 Electronic gear 2 1~32767 1 The electronic gear 2 is used with PA-18.
control
The over load parameter is used to limit the maximum torque of the
PA-20 Over load parameter 1.0~3.0 2.0 motor operation under the modes of position and velocity, namely the
overload factor.
The maximum velocity under the
PA-21 10~25 20 The motor's max velocity under the torque control mode
torque control mode
Position Under the mode of position control (PA1=1), the velocity command
PA-22 Position command low pass filter 0~200 120
control low pass filter
The encoder alarm On/Off is used to engage alarm of No. 30 when
PA-23 Encoder alarm On/Off 1~2 1
PA23 is set to 1 or to disengage alarm of No. 30 when PA23 is set to 2.
PA-24 Inter parameter The velocity loop integral constant at ultra low speed (F<10), usually P
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A24 = PA40; (The parameter is unavailable under the position control

mode)

PA-25

Inter parameter

PA-26

Standby

Parame

ter No.

Parameter name

Range of

parameter

the

Factory set

Unit

Additional remarks

PA-27

Enable singal on/off and

alarm level selection

The enable singal On/Off and alarm level selection

The first digit number is used to turn on/off the enable signal:

0 represents outer Enable, and 1 represents inter Enable.

The second digit number is used to select the alarm signal output level:

0 activates Low, and 1 activates High

When PA27 is set to 0:

The outer enable signal is activated, with active Low for alarm signal output.
When PA27 is set to 1:

The inter enable signal is activated, with active High for alarm signal output.
When PA27 is set to 2:

The outer enable signal is activated, with active High for alarm signal output.
When PA27 is set to 3:

The inter enable signal is activated, with active High for alarm signal output.

PA-28

Position complete scale

0~3000

Pulse

The position complete scale provides the information depending on which the drive
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r can determine whether the position is completed under the position control mode.
If the afterpulse's value of the position error counter is lower than that of the
parameter, the driver determines the position is completed. The position

completion signal COIN ON appears, or else COIN OFF.

Current loop proportional
PA-29 50~5000 2400 Usually, the current loop proportional constant cannot be edited by a client.
constant
PA—30 | Current loop integral constant | 300~2000 1500 Usually, the current loop integral constant cannot be edited by a client.
PA—31 | Inter parameter
The addition value of the velocity loop proportional gain can be regulated to
Velocity loop proportional
PA-32 0~100 13 change the stability of low velocity, but over low value may make the motor
gain addition value
creeping.
PA-33 The motor's rated current 0~9.0 6.5 Amp. | The motor's rated current
PA-34 Standby
The motor mode:
PA35 = 3: ACH, the motor with four pairs of 2500 lines
PA35 = 5-14: ACS, the motor with two pairs of 2500 lines
PA-35 Motor modes 1~18
PA35 = 17: ACM, the motor with four pairs of 2500 lines
Others:
The manufacturer reserves the rest motor modes
The minimal velocity loop The minimal value of the velocity loop’s proportional constant can be regulated to
PA-36 1~500 100

proportional constant (low

change the stability of low velocity, but over low value may make the motor
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velocity)

creeping.

Variable rate of the velocity

The variable rate of velocity loop integral constant can be regulated to change the

PA-37 0~100 10
loop integral constant stability of low velocity, but over low value may make the motor creeping.
The correspondence between the motor and IPM module
The correspondence between 20B:601 QS5AA015M, QS5AA020M: PA38=3874/PA33
PA-38 1~5000
the motor and IPM module 30B:1202 QSSAA030M: PA38=7748/PA33
QS5AA050M: PA38=10874/PA33
The electric current loop
The electric current loop integral constant (low velocity), PA39 = (1/10~1/3);
PA-39 integral constant (low | 1~5000 1
(Under position control mode, PA39 = 1)
velocity)
The minimal velocity loop
The minimal velocity loop integral constant can be regulated to change the
PA-40 integral constant (low | 1~1000 50
stability of low velocity, but over low value may make the motor creeping.
velocity)
PA-41 Delete the historical alarm log | 1/2 1 1: save the historical alarm log; 2: delete the historical log;
Position mode. the percenta Position control mode, torque Rated torque to reach the percentage of the module
PA-44 osttion mode, the pereentage | 5y 5 after the COIN + and COIN-output a 100ms turn-off pulse (normal for the
of torque setting .
conduction).
Position mode, the output Position control mode, the percentage of torque to reach the module rated torque
PA-45 10-100 10
torque alarm output of 47, after the alarm.
The electric current loop's
PA-43 1000-8190 8190 Over high running torque coefficient may be cause to the current alarm;
maximum current parameter
PA-49 Overrun-prevention level 12 1 1: active High; 2: active Low
PA-50 Servo is ready for output state | 1/2 1 RDY for output state before the servo is ON.
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(RDY) 1: RDY for high output; 2: RDY for low output

PA-51 Outer velocity control V1 -3000 - 3000 RPM | The velocity (ALR, CLE, INH) = (0, 0, 0)

PA-52 Outer velocity control V2 -3000 - 3000 RPM | The velocity (ALR, CLE, INH) = (0, 0, 1)

PA-53 Outer velocity control V3 -3000 - 3000 RPM | The velocity (ALR, CLE, INH) = (0, 1, 0)

PA-54 Outer velocity control V4 -3000 - 3000 RPM | The velocity (ALR, CLE, INH) =(0, 1, 1)

PA-55 Outer velocity control V5 -3000 - 3000 RPM | The velocity (ALR, CLE, INH) = (0, 0, 0)

PA-56 Outer velocity control V6 -3000 - 3000 RPM | The velocity (ALR, CLE, INH) =(1, 0, 1)

PA-57 Outer velocity control V7 -3000 - 3000 RPM | The velocity (ALR, CLE, INH) =(1, 1, 0)

PA-58 Outer velocity control V8 -3000 - 3000 RPM | The velocity (ALR, CLE, INH) =(1, 1, 1)

PA-59 ALR definition 12 1: ALR is defined as deletion of alarm; 2: ALR is defined as selection of velocity
0: adopt the outer analog to control the torque output; non 0 values: output the

PA-60 Torque gain
torque's preset value (the torque value is independent of the outer analog).
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4.4 Fast position

4.4.1 Settings for servo gain
m Settings for velocity loop gain

As a velocity loop gain constant, the following parameters are set as required.

Parameter Item Unit Setting range | Factory set

PAO2 Velocity loop gain (K,) 10~1000 200

Velocity loop integration time
PAO3 10~1000 100
constant (T;)

The table gives the velocity loop gain and integration time constant for the
servo driver.

Higher velocity loop gain or lower velocity loop integration time constant can
better facilitate control of the quick responsive velocity, but is subject to the
mechanical features.

¥elocity laop gain

Velocity command +

Velocity feedbaclk

H Settings for position loop gain

As a position loop gain constant, the following parameters are set as required.

Parameter Item Unit Setting range | Factory set
PA006 Position loop gain (kp) | 1/s 40~500 160
The table gives the position loop gain.

Higher position loop gain can better facilitate quick responsive and low-
deviation position control, but is subject to the mechanical properties.

Fosition loop gain

Position command _*

KP

Fosition feedback
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The gain is also active in QS5 servo driver at zero clamping

Parameter | Item Unit Setting range Factory set

Overflow value setting
PA11 Command unit 1~3000 1000
for the deviometer

Set the deviating pulse for the deviating pulse overflow alarm (alarm 9).

+ flarm Fh O
_____________ - U PALL
General I

controls

Alarm FA O

Deviating pul=ze 0

Bl Feedforward

Set the user constants as below. The positioning time may be shortened
through "feedforward control".

Parameter | Item Unit | Setting range | Factory set

PAO7 Position feedforward gain 0~100 10

In the servo unit, feedforward compensation for the position control is given
to shortern the positioning time. But over high value may be cause to the motor

oscillation. 80% or lower is recommended for the conventional motors.

Differentiation

Command pulse

"Feedforward pul=ze
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Chapter V

How to use the panel manipulator

5. 1 Button definition

The buttons are defined as below:
MODE for Exit; DEC for Decrease;
INC for Increase; ENTER for Confirmation

5. 2 Keyboarding

The driver panel comprises 6 digital LEDs and 4 buttons for display of the
system’s states and parameters. The button functions are given as follows:

: Increase the serial number and the numerical value, or move
forwards.

: Decrease the serial number and the numerical value, or move
backwards.

: Return to the previous menu, or cancel operation.
: Access the next menu, or input validation.

[Note] In operation, repeat the operation by pressing and holding INC and DEC.
The longer holding time causes the faster repetition.

B 6 digital LEDs can display all states and information of the system.
All LEDs flashing is alarm for system failure.

B Multilevel menu is adopted. The first-level menue is used to display
alarm or monitor the default parameter; the second-level menu
provides five operation modes; the third-level menu is the function
menu for each operation mode. The Diagram 5 gives the main menu's
operating flow:

B The system can automatically detect the operating status and
conditions at powering on. Any exception causes warning message; if
the system is in working order, the user-customized value is
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displayed (Refer to Parameter Specification PA-18). Pressing button

Enter engages the main menu's operation mode through the first-level
menu.

PA-RET

Parameter setting

Monitoring mode

Alarm or display

the defanlt Parameter ma_'n_agement 'LE'I'ILU': * [Grd lewel
parameters B

Test run

Pas=zword —_—

Diagram 5-1 Mode selection
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5. 3Monitoring mode

Select "DP- SET" on the 1st level menue, and access the monitoring mode by
pressing button Enter (See Diagram 6-2). There are 15 display modes. User may
select one of them using button INC and DEC, and press Enter again to engage a

specific display mode.

Foszition error

T
Current position
The specific welocity
Current
| IF- B |

Current welocity o

L (=
[=N

L]
]

1z

Hl |4
o]
=1 L=

—
]
=

Torque

linear weloeity

Control mode > Enterl—b
The specific frequency

IF- 10 | The specific welocity
DF-11 | Bushar woltage
| DE-11 | z

IF-17 | Software wersion

Error meszage

10

"
IF-14 | Absolute position
| DE-14 | T

Feedbacl position

[ DF- 1B |The latest three alarms
1
E

[
1]
ki L [

The latest two alarms

The last alarm

5-2 Diagram of the monitoring mode
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5. 4Parameter setting

[Notel] User must enter the correct user password on "S1-COD" under SECURY
before set parameters, and then confirm it by pressing Enter. Then ,the parameter
setting is effective immediately. Any error setting can the unit in improper

operation that may result in accident.
[Note 2] To avoid accident, never change the parameters 4, 5 (acceleration and

deceleration time), 20 (torque limitation and positive direction)!

Select "PA- SET" on the 2nd menu, and press Enter to engage parameter
setting mode (See Diagram 6-3). Select the parameter number using INC or DEC,
and have the parameter value displayed by pressing Enter. Then, the parameter
value can be changed using INC or DEC. Pressing INC or DEC once increases or
decreases the parameter by 1. Pressing and holding button INC or DEC
uninterruptedly increases or decreases the parameter. Upon change in the parameter
value, letter "P" flashing on the leftmost LED, and pressing button Enter makes the
change effective. At this point, "P" is displayed normally, and a new value is
effective immediately in control. INC or DEC is also used to resume change of the
parameter, and pressing MODE returns to Preferences after the parameter is
changed. If any value is to be revised, pressing MODE cancels the previous

operation to restore the parameter, and returns to Preferences.

- r+{Ester o
EJH*+ PIDDIE_l

PA-34 |Parameter HO. 34
p 1
FA-35 |Parameter HO. 35 —
F3

5-3 Diagram of parameter setting
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5. bParameter management

[ Notel 1 If no write operation to the changed parameter is executed, the
parameter set will be lost by power off.

[Note2] Before parameter management, user must enter its correct password on
the password menue (See 6.6) for EEPROM operation. (On the standard
configuration, the password is inoperative)

The parameter management is used to process memory and EEPROM. Select
"EE-SET" on the first level, and engage the parameter management mode by
pressing Enter. See Diagram 6-4. First of all, engage selecting operation mode that
comprises 3 sub modes. User may select one of them by using INC or DEC.

In parameter write-in operation, select "EE-rt", and then press Enter. At this
point, "EE-NO" is displayed, and leftmost letter "E" is flashing. Next, select "EE-
YES" by pressing INC or DEC. Then "E" displays normally. Finally, pressing
Enter again has "E" displayed for 4 seconds. This indicates that the parameter is
writen in EEPROM. After write-in operation, "FINISH" is displayed. Then,
pressing MODE returns to the operating mode selection.

"EE-rt" parameter write-in: write the parameter in the memory into the
EEPROM parameter block. The parameter in the memory is changed due to
change in the parameter by user, and restored to the original value upon next
power on. If user wants to save the changed parameter value on permanent basis,
the parameter write-in operation is required. Write the parameter in the memory
into EEPROM parameters.

"EE-rd" parameter read: read the EEPROM parameter data in the memory.
Read automatically executes once power on. At the beginning the parameter value
in the memory is different from that in EEPROM parameters. But user can change
the parameter value in the memory through change of parameter. When user need
revise the parameter or the parameter changes by accident, user may restore it by
executing parameter Read to read the parameter data into the memory again.

"EE-df" default: read all parameter's default values into the memory, and
write them into EEPROM parameters. The default parameter will be effective
upon next power on. When the parameter is changed by accident, and fails, this
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operation can restore all parameters to the factory set. Different driver has different

default values. So, the correct type of driver (Parameter No. 1) must be ensured for
the default parameter.

% "EE-psh" user parameter shield is designed to protect the motor's
parameter. For example, when user is satisfied with the previous-changed
parameter, she/he can save such parameter into EEPROM on permanent basis by
this operation (Note: only one group of data can be saved. After execution of this
operation, the previous-saved parameter will be overwriten).

% "EE-pop" user parameter out print: the operation is designed to restore user's
parameter with "EE-PSH" (directly import the data from EEPROM into a working
space). If user does not save the working parameter, execution of "EE-pop" such as
Restart will empty the working space, and "EE-DF" must be executed to reset

values.
l Frezzing and helding
Parameter write—in (the button)
" for 4 seconds
m Parameter read

D Eﬂ Defau_'l.t
L
m User parameter shield

;1 . ——
[EE-FOF |Parameter out print —1 ol

5-4 Diagram of parameter management
9.6 Testrun

[Notel] Velocity and JOG test run on a no-load motor is recommended in order
to prevent accident;

[Note2] During test run, driver SON (Servo Enable) must be operative, with
inactive CCW and CW drive inhibit feature;
Note 3: During speed test run, user can keep the system key scroll repeating at a
constant speed by pressing and holding INC or DEC (for protection of the motor).

Select "TEST" on the first level, and engage test run mode by pressing Enter.

The test run includes speed test run "SPDTST", JOG value set "JOGSET" and
JOG test run "JOGTST". User may select them by pressing INC or DEC, and then
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g0 to settings by pressing Enter.

"SPDTST" speed test run: the unit of value is R/MIN. The system engages
velocity control mode, and the velocity command is sent by INC (Increasing) and
DEC (decreasing). The motor runs at the specified speed. When the speed is
positive value, the motor corotates; when the speed is negative, the motor counter
rotates.

"JOGSET" speed setting under JOG mode: the unit of value is R/MIN, and
the initial value is "0.0". User may set a velocity as required by using INC
(Increasing) and DEC (decreasing). A positive value drives the moter to corotate; a

negative value drives the motor to counter rotates.

"JOGTST" JOG run: user can engage JOG mode by pressing Enter. The initial
value displayed is "NO". Pressing INC or DEC switches it to "YES", and then
pressing Enter each time makes the motor run once at the speed preset on
"JOGSET". Pressing and holding Enter, the motor uninterruptedly runs at such
speed until the button isnot ressed.

EE Ti=play the eurrent =peed

The motor automatically runs
Engage JOG function by

E| .]UG run l IE'EE presszing ENTER after

=witch to “YESY
J0G set

EE Retuwrns by pressing

ENTER after setting
JOG =peed

-+ |u

5-5 Diagram of test run
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Chapter VI

Error or alarm and processing

[Notel] Servo drives and motors at least 5 minutes after power failure in
order to touch the drive and motor to prevent electric shocks and burns.

[Note2] Resume the driver only when the trouble is removed in accordance
with the alarm codes after the fault alarm is raised;
[ Note3] Before restoration alarm, make sure that SON (Servo Enable)

signal is inoperative in order to prevent the motor from failure by sudden start.

Where the error alarm is raised, Err-xx flashes on the first level before
the parameter is operated. xx is alarm code. If the menu is in operation, the
displayed information flashes. Press and hold EXIT until Err-xx is displayed.

Where the alarm is raised, please do not use the unit until the fault is
cleared.

6.1Alarm definition table
Alarm definition table

code | Alarm definition Information
- Normal
3 Main circuit overvoltage The main circuit's supply voltage is over high
4 Main circuit undervoltage The main circuit's supply voltage is too low
6 The motor overspeed The motor speed is over high
8 The input pulse frequency is | The specific frequency for the position loop is
over high higher than the set value
9 Position error The position error is out of the setting range
11 Overcurrent protection The load current is over high

14 write-in EEPROM error Error occurs in write-in EEPROM
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15 FPGA configuration error Error occurs with configuring FPGA parameters

17 Overload protection Servo driver and motor are over loaded

20 EEPROM read error Error occurs with reading EEPROM parameters

23 Braking fault Braking circuit fault

25 Encoder UVW error There is overall high or low level with UVW
signal

27 IPM alarm IPM undervoltage or overcurrent protection

30 Encoder fault Disconnection or open-phase in the encoder

32 Overrun protection Overrun protection alarm

47 Torque Protection Set the torque is greater than the percentage of

6.2 Alarm processing

& Alarm processing

cod definition Running status Cause Processing method
(5]
Occur with connection | 1) Circuit board fault 1) Replace servo driver
to the control power
supply
Occur with connection | 1) The main circuit's supply 1) Inspect your EPS
to the primary power voltage is over high
supply 2) The supply voltage
Main circuit
3 waveform is not normal

overvoltage
Occur with the motor

running

1) Disconnect the braking 1) Rewiring

resistor wire

1) The braking transistor is 1) Replace the servo driver
spoiled

2) The inter braking resistor

is spoiled
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1) Short capacity of the

braking loop

1) Lower the start-and-stop
frequency

2) Increase the
acceleration/deceleration
time constant

3) Lower the torque
limitation

4) Decrease the load inertia
5) Repace with higher-

power driver and motor

Occur with connection

to the primary power

supply

1) Circuit board fault

2) The power supply safety
failure

3) Soft startups circuit fault

4) The rectifier is spoiled

1)Replace the servo driver

Main circuit 1) Low supply voltage 1) Inspect the power supply
! undervoltage 2) Power failure for 20mS or
longer
Occur with the motor 1) Short power supply 1) Inspect the power
running 2) Transient power down supply
1) Overheating radiator 1) Inspect the loading
condition
1) The encoder wiring error 1) Inspect the connection
1) The encoder is spoiled 1) Replace the motor
The motor 1) Bad encoder's cable 1) Replace the cable
¢ overspeeds 1) Overlong encoder's cable 1) Shorten the cable
causes low power supply 2) Adopt multi-cord line
voltage for relevance power supply
The input Occur with connection | 1) Dot circuit board fault 1) Replace the servo driver
¢ pulse to the control power or | 1) Overhigh frequency 1) Lower the control

frequency is

over high

the motor running

frequency
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1) The motor is mechanically | 1) Inspect the loaded

stuck mechanical parts
The position 2) Exceptional Input Order 2) Inspect the command
9 deviation pulse pulse
overflows 3) Make sure that the

motor rotates by the

command pulse

1) Driver U, V and W short 1) Inspect the connection
circuit

1) Imperfect earth 1) Correct the grounding
1) The motor's insulation 1) Replace the motor
deterioration

1) The driver is spoiled 1) Replace the driver

1) The input electronic gear 1) Correct the setting

ratio is over high

11 Overcurrent
1) The encoder fault 1) Replace the servomotor
1) Bad encoder's cable 1) Replace the encoder's
cable
1) Instable servo system 1) Reset the gain
causes overshoot 2) Decrease the load
moment of inertia ratio if
the gain cannot be set to a
proper value
Write-in 1) The chip or circuit board is | 1) Replace the servo driver
H EEROM error spoiled
FPGA 1) The chip or circuit board is | 1) Replace the servo driver
15 configuration spoiled
error
Occur with connection | 1) Circuit board fault 1) Replace the servo driver
17 Excess load to the control power
supply
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Occur with the motor

running

1) Higher than the rated 1) Inspect the load

torque 2) Set the frequency lower
3) Set the torque limitation
lower
4) Repace with a higher-
power driver and motor

1) Keep the brake idle 1) Inspect the brake

1) The motor unsteadily 1) Adjust the gain

oscillates 2) Increase the

acceleration/deceleration
time constant

3) Decrease the load inertia

1) One-phase disconnection
inU, Vand W

2) The encoder wiring error

1) Inspect the connection

Read 1) The chip or circuit board is | 1) Replace the servo driver
20 EEPROM spoiled
error
Occurs with 1) Circuit board fault 1) Replace the servo driver
connection to the
control power supply
Occur with the motor 1) Disconnect the braking 1) Rewiring
23 Braking fault running resistor wire

1) The braking transistor is
spoiled
2) The inter braking resistor

is spoiled

1) Replace the servo driver
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1) Short capacity of the

braking loop

1) Set the start-and-stop
frequency lower

2) Increase the
acceleration/deceleration
time constant

3) Set the torque limitation
lower

4) Decrease the load inertia
5) Repace with a higher

power driver and motor

1) The main circuit's supply

voltage is over high

1)Inspect the main power

supply

1) The encoder is spoiled

1) Replace the motor

Encoder UVW
25 2) The encoder wiring error 2) Inspect the connection
e 3) Bad earth 3) Correct the grounding
1) The voltage is too low 1) Inspect AC input
2) The motor's current is over | 2) Decrease the
27 IPM alarm
high acceleration
3) Replace the motor
1. The encoder is spoiled 1) Replace the motor
30 Encoder fault 2. The encoder wiring 2) Inspect the cable
error
Overrun 1. Overrun tact switch 1) Inspect the state of
2 protection overrun switch
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Chapter VII

Debugging Method

7.1 Position Control Debugging Method

)

2)

3)

4)

5)

Set the PA35 parameter and make the servo driver match with the
servo motor in the condition that the motor is not wired firstly.

The position loop gain PA6 and position loop feed-forward
coefficient PA7 need not be modified and the default value can be
used in general condition, for that the rigidity of position loop is
adequate.

The user shall modify the PA33 parameter according to the rated
current of matching motor. This parameter will influence the over-

current protection value, overloading protection value and PA38

value.

Calculation of PA38:

QS5015M: PA38=3874/PA33;
QS5020M: PA38=3874/PA33;
QS5030M: PA38=7748/PA33;
QS5050M: PA38=10874/PA33;

The result will be input into the AC servo driver after being
integared according to the above formula, and it will become
effective after electrifying again.

Set the PA18 and PA19 electronic gear ratio based on the actual

transmission ratio. The user is suggested to set the electronic gear
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ratio into the AC servo driver rather than the step motor.
6) Rigidity Adjustment:
In general, the user just need adjust several ratio constants such as
PA2, PA36, PA32 and PA29. The integral constants such as PA3,
PA37, PA40 and PA30 need not adjust. The rigidity adjustment can
usually be implemented in 3 steps:
(DFirstly make the motor run several cycles per minute and use the
micrometer or cent meter to test whether the move of worktable is
equal or use the hand to feel whether the running of motor is stable,
and then mainly the speed loop ratio gain PA36 shall be adjusted.
Larger the motor is, heavier the loading is and tighter the assembly
is, bigger the PA36 is, or the crawl or Err-17 overloading protection
will occur. If PA36 is too big and the rigidity is too strong, the
worktable will have the obvious hi-frequency vibration, and then
the PA36 shall be decreased.
(2Make the motor run over 10 cycles per minute after the low speed
is adjusted, and then adjust the value of PA2 to make the worktable
run with equal speed and without any noise. If it fails, please
decrease the value of PA29! In general:
PA2=PA36*(1.2~2)
(3 Make the motor run within 10 cycles per minute after the above 2
steps are adjusted; if the vibration is great, please decrease the value
of PA32; if it crawls, please increase the value of PA32 to increase
the rigidity.
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The relation between the speed loop ratio constant PA2, PA36 and
PA32 is as shown in the following figure:
Note: The relation between the speed loop integral constant PAJ,

PA37 and PA40 is similar to this figure.

Speed loop ratio

I'_ PA32 H
constant

PAZ | [/

T —

Maotor rotation speed

1. If you hope that the servo motor can be locked once being electrified or
does not use the external enable signal, please set PA27 as 1 or 3;

The options of enable signal of the first control motor of PA27: 0: external

enable; 1: internal enable.

The options of the second control alarm signal output level of PA27: 0:

effective in low level; 1: effective in high level.

2. If the equipment does not earth reliably or locates at the occasion with
transducer and the Err-30 alarm of driver occurs frequently, it is
suggested to set PA23 as 2 to shield the occurrence of coder alarm.

3. The powerful wire such as the 380V input wire in the electricity box, the
U, V and W output wire of transducer and the U, V and W output wire
of AC servo shall keep away from the signal wire of AC servo and even
can not bind together with it, or there will be powerful interference to

influence the normal work of AC servo.

Special Note: The PA38 shall be changed when changing PA33 because
72



www.adtechcn.com

the rated current is different when configuring the motor with different

power.
7.2 Simulation Control Debugging Method

1)
2)

3)

4)

5)

Set the corresponding PA35 parameter for different motor.

The user shall modify the PA33 parameter according to the rated
current of matching motor. This parameter will influence the over-
current protection value, overloading protection value and PA38
value.

Calculation of PA38 (It is suggested to change this value when the

rated current is changed) :

QS5015M: PA38=3874/PA33;
QS5020M: PA38=3874/PA33;
QS5030M: PA38=7748/PA33;
QS5050M: PA38=10874/PA33;

The result will be input into the AC servo driver after being
integared according to the above formula, and it will become
effective after electrifying again.

Set the PA1 as 2 and the servo in speed mode, then the position
control parameters such as PA6, PA7, PA18 and PA19 will be
ineffective.

Zero-adjustment PA15: The servo and system shall be linked
correctly at first; adjust the value of PA15 to make the motor still
and the follow error of system in several impulses when the system

is in zero speed in the condition that the motor is unloading.

73



www.adtechcn.com

6) Rigidity Adjustment:

a. Definition of relevant parameters:

PA14: the speed feedback lowpass coefficient, generally
PA14=8~10 ( this coefficient is ineffective in the position
control) ;

PA24: the speed loop integral constant in superlow
speed ( F<10) , generally PA24=PA40 ( this coefficient is
ineffective in the position control) ;

PA39: the current loop integral constant in low speed, PA39=

(1/10~1/3) PA30 (PA39=I in the position control) ;

b. The low speed rigidity can be increased by increasing PA24,
PA36, PA39 or PA40; the PA36 is mainly increased in general
condition.

c. The middle and high speed rigidity can be increased by
increasing PA2, PA3, PA32 or PA37; the PA2 is mainly
increased in general condition.

PA2=(1.2~1.5)*PA36

PA3>PAA40;

PA32=13~30;

PA37=10~20;

The relation between the speed loop integral constant PA2, PA36

and PA32 is as shown as the following figure.

Note: The relation between the speed loop integral constant PAJ,

PA37 and PA40 is similar to this figure.
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1) If you hope that the servo motor can be locked once being electrified or
does not use the external enable signal, please set PA27 as 1 or 3;

The options of enable signal of the first control motor of PA27: 0:
external enable; 1: internal enable.

The options of the second control alarm signal output level of PA27:
0: effective in low level; 1: effective in high level.

2) If the equipment does not earth reliably or locates at the occasion with
transducer and the Err-30 alarm of driver occurs frequently, it is
suggested to set PA23 as 2 to shield the occurrence of coder alarm.

3) The powerful wire such as the 380V input wire in the electricity box, the
U, V and W output wire of transducer and the U, V and W output wire
of AC servo shall keep away from the signal wire of AC servo and even
can not bind together with it, or there will be powerful interference to

influence the normal work of AC servo.
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Chapter VIII

[Note 1]

[ Note 2]

[ Note 3]

[ Note 4]

[ Note 5]

[ Note 6]

[ Note 7]

Electrifying and Running

The driver and motor must earth reliably, and the PE terminal
must link with the earthing terminal of equipment reliably.

It is suggested that the driver power be supplied through the
isolation transformer and source filter to guarantee the
security and anti-jamming capacity.

The power can be connected after the wire connection is
checked and confirmed inerrably.

An urgent stopping circuit must be connected to guarantee
that the power can be stopped immediately upon the default.
It must confirm that the default has been solved and the SON
signal is ineffective before the restart after the driver default
alarms.

The driver and motor can not touch within 5 minutes after
cutting the power to avoid electric shock.

The temperature may increase after the driver and motor have

run for a period of time to avoid burning.

8.1 Power Connection

Please refer to figure 8-1 for the power connection, and the power shall be

connected according to the following sequence:

a. Connect the power into the primary circuit power input terminal
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through the electromagnetic contactor (the terminal R, S and T shall
be connected for 3-phase power, and the terminal R and S shall be
connected for single-phase power) .

b. The power r and t controlling the circuit shall be connected before or
when connecting the primary circuit power. If only the power
controlling the circuit is connected, the servo shall prepare for the
signal (SRDY) OFF.

c. 1.5 seconds will be delayed after the primary circuit power is
connected, and servo shall prepare for the signal (SRDY ) ON, and
then the servo enable signal ( SON) can be accepted. If the servo
enable is checked to be effective, then the driver output is effective
and the motor inspiring is in the running status; if the servo enable is
checked to be ineffective or alarming, then the base circuit will be cut
and the motor is in the free status.

d. The base circuit will be connected after about 1.5 seconds after the

servo enable and power are connected at the same time.

a. The soft start circuit and energy-consumed braking circuit may be
damaged if connecting and cutting the power frequently; the
frequency of connection/cut shall be limited to 5 times/hour and 30
times/ day at best. If the driver or motor is overheated, then the power
can be connected again after 30 minutes’ cooling after ordering the
default causes.
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8.2 Trial Running
1) Inspection before Running
The following items shall be inspected before the electrifying after the
installation and wire connection:
a.  Whether the wire between the power terminal and TB wire is correct
and reliable? Whether the input voltage is correct?
b.  Whether the power wire or motor wire is in short circuit or earthed?
¢c.  Whether the control signal terminal has been connected correctly?
Whether the power polarity and capacity is correct?
d.  Whether the driver and motor are fastened firmly?
e.  Whether the motor axes is connecting with the loading?
2) Electrifying and Trail Running
X Trail Running Mode
a. Connect CN2 and make the input control signal: servo enable (SON)
OFF.
b.  Connect the control circuit power (the primary circuit power need not
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be connected temporarily ) , the display light of driver will shine; if
there is the alarm, please check the wire.

Set the control mode option ( parameter PA_1) as the speed trail
running mode (set the parameter as 3) .

Connect the primary circuit power.

Make the servo enable (SON) ON after confirming there is no alarm
or any abnormal condition, and then the motor inspiring is in the zero
speed status.

Enter into the speed trail running operation status by pressing the
button; the prompt of speed trial running is “S”, and the numerical
value unit is R/MIN, the system is in the speed control mode, and the
speed instruction shall be provided by the button; the speed

instruction can be changed by the button and , and the

motor will run in the given speed.

»¢ JOG Running

a.

Connect CN2 and make the input control signal: servo enable (SON)
OFF.

Connect the control circuit power (the primary circuit power need not
be connected temporarily ) , the display light of driver will shine; if
there is the alarm, please check the wire.

Set the control mode option (parameter PA 1) as the jog running
mode (set the parameter as4) .

Connect the primary circuit power.

Make the servo enable (SON) ON after confirming there is no alarm
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or any abnormal condition, and then the motor inspiring is in the zero
speed status.

Enter into the jog running operation status by pressing the button; the
prompt of jog running is “J”, and the numerical value unit is R/MIN,
the system is in the speed control mode, and the speed and direction
shall be determined by the parameter No. 21; the motor will run
according to the speed and direction determined by the parameter No.

21 by pressing , and the motor will run in the given speed and
adverse direction by pressing .

% Position Mode Running

a.

Connect CN2 and make the input control signal: servo enable (SON)

OFF.

Connect the control circuit power (the primary circuit power need not
be connected temporarily ) , the display light of driver will shine; if
there is the alarm, please check the wire.

Set the control mode option (parameter PA 1) as the jog running
mode (set the parameter as 1) ; set the parameter PA_9 and the proper
electronic gear ratio (PA_18 PA_19) according to the controller
output mode.

Connect the primary circuit power.

Make the servo enable (SON) ON after confirming there is no alarm
or any abnormal condition, and then the motor inspiring is in the zero
speed status.

Operate the position controller to output the signal to the driver CN2-
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6, 18, 7 and 19, so that the motor can run according to the instruction.

8.3 Adjustement

[Note 1] The wrong parameter setting may lead to the equipment

default and accident; confirm the correctness of parameter

before the start.

[Note 2] It is suggested to make the loading debugging after making

the unloading debugging.

1) Basic Gain Adjustment

X Speed Control

a.

The value of speed ratio gain (parameter PA 2) shall be set as large as
possible in the condition without vibration. In general, the value of
speed ratio gain shall be set larger if the loading inertia is larger.

The value of speed integral time constant (parameter PA_3) shall be
set as large as possible according to the given condition. If the value
of speed integral time constant is set to be too large, the response
speed will be increased, but the vibration is easy to occur, so that the
value shall be set as large as possible in the condition without
vibration. If the value of speed integral time constant is set to be too
small, the speed change will be large when the loading is changed. In
general, the value of speed integral time constant shall be set to be

smaller if the loading inertia is larger.

% Position Control

a.

Set the proper speed ratio gain and speed integral time constant

according to the above method.
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b.

C.

Set the position feedforward gain (parameter PA_7) to be 10%.

The position ratio gain ( parameter PA_6 ) shall be set as large as
possible in the stable scope. If the value of position ratio gain is set to
be too large, the tracking feature of position instruction is better and
the lagged error is small, but the vibration is easy to occur when
stopping the orientation.

If the requirement of position tracking feature is especially high, the
value of position feedforward gain can be increased, but the over-
shooting may occur if the value of position feedforward gain is too

large.

[Note 1] The system will be in the stable status when the value of position ratio

gain is set to be small, while the position tracking feature will become
worse and the lagged error will become larger; the acceleration and
deceleration time constant (parameter PA_4, PA 5) can be increased

to avoid over-shooting in order to use the high position ratio gain.

[Note 2] The value of acceleration and deceleration time constant (parameter

PA 4,PA 5) canbe increased to avoid over-shooting if the system is

instable when increasing the value of position feedforward gain.

[Note 3] The setting value of position ratio gain can refer to the following

table:
Rigidity Low rigidity Middle rigidity High rigidity
Position ratio gain 40~60/S 60~100/S 100~200/S

83



2) Basic Paramter Adjustment Chart
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3) Position Resolution and Electronic Gear Setting
The position resolution (a impulse stroke ) is determined by the servo motor
stroke per circle AS and the coder feedback impulse per circle P, and it can be

shown in the following formula:
AS

A= —

P,
In the formula,
Al: An impulse stroke (mm) ;
AS: Servo motor stroke per circle (mm/circle) ;
P.: Coder feedback impulse per circle (impulse/circle) .
There is the quadruple frequency circuit in the system, so that P=4xC, in which
C is the lines per circle of coder. In this system, C=2500 lines/circle, therefore
P=10000 impulses/circle.
The instruction impulse can be transferred to the position control impulse by

multiplying the electronic gear ratio G, therefore an instruction impulse stroke

can be denoted as: AS
Al'= — xG
Pt

In the formula,
Instruction impulse divider numerator

G=
Instruction impulse divider denominator

4) Start and Stop Feature Adjustment
The start and stop feature of servo system, i.e. the acceleration and deceleration
time is determined by the loading inertia and start and stop frequency, and it is

also limited by the servo driver and servo motor performance. The frequent
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start/stop, short acceleration/deceleration time and large loading will lead to the

overheating of driver and motor and the over-current alarm of primary circuit,

and it must be adjusted based on the actual condition.

a.

Loading inertia and start/stop frequency

It shall be confirmed whether it is in the allowable frequency range in
advance when used in the high frequency start/stop occasion. The
allowable frequency range may be different with the motor type,
capacity, loading inertia and motor rotation speed. The start/stop
frequency and recommended acceleration/deceleration
time (parameter PA-4, PA-5) allowed by the servo motor is as follows

in the condition that the loading inertia is m times of motor inertia:

Loading inertia times Allowable start/stop frequency

m<3 > 100 times/ minute: the acceleration/ deceleration

time is 100mS or even less.

m<5 60-100 times/ minute: the acceleration/ deceleration

time is 150mS or even less.

m>5 < 60 times/ minute: the acceleration/ deceleration

time is over 150mS.

Influence of servo motor

The start/stop frequency and acceleration/deceleration time allowed
by different types of servo motors are different with the loading
condition, running time, loading ratio, environment temperature and
other factors, please refer to the motor instruction and make the
adjustment based on the given condition to avoid the alarm or use life

86




www.adtechcn.com

decrease due to the overheating.
c.  Adjustment method

The common loading inertia shall be within 5 times of motor rotor
inertia; the over-current or striking abnormity may be usually resulted
in the deceleration when being used in the large loading inertia, and
then the following processing method can be adopted:

® Increase the acceleration/deceleration time; the time can be set a
little larger, and then be decreased to the proper value gradually;

® Decrease the internal torque limitation value to reduce the
current limitation value;

® Decrease the max rotation speed of motor;

® Replace with the motor with larger power and inertia.
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