Screw Tightening Machine
[System Configuration]

GOT
=
|
|
QO4UDEHCPU QD77MS4
5 %)
X-Axis Y-Axis Z-Axis Rotating
| . Axis
[Mitsubishi solution]
PLC CPU : QO4UDEHCPU Simple Motion module : QD77MS4 GOT: GT27**-V
Main base 1 Q35B Servo amplifier : MR-J4W2-B
Power supply : Q62P Servo motor : HG-KR

Engineering environment: MELSOFT GX Works2 (PLC), MELSOFT GT Works3 (GOT)

[Operation Description]

(1) After the tool is positioned in the screw tightening respect with X and Y-axis, Z-axis is lowered with
the positioning control.

(2) When a screw comes in contact with a work, the Z-axis pushes it and it is switched from positioning
control to press-fit control, and the rotating axis is driven with speed control.

(3) When the Z-axis reaches a predetermined value or less, even rotating axis also switches to press-fit
control. When the speed of the tightened screw is equal to or less than a certain value, the torque of
rotating axis will change to the tightening torque of the screw.

(4) After a certain period of tightening time with tightening torque, Z-axis and rotating axis return in
positioning control mode to the retracted position.

(1 ) @) (4)
(Control) (Control) (Control) (Control)
Z-Axis: Positioning Z-Axis: Press-fit Z-Axis: Press-fit Z-Axis: Positioning
Rotating Axis: Stop Rotating Axis: Speed Rotating Axis Press-fit ~ Rotating Axis: Positioning

[Control Points]

Point1: The torque sensor is not used, and the screw tightening becomes possible by additionally
controlling the speed and the torque of the rotating axis in the process in open loop.

Point2: By the press-fit control, torque is not suddenly changed when switching to torque control from
position control, smooth operation is possible.

Point3: The ladder program such as the control mode switching of the rotating axis and Z-axis can be
described by the function block.
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[Operation Flowchart]

( X, Y and Z-Axis )
( X and Y-Axis )

( Z-Axis )(
(
(
(

( Rotating Axis )

( Z and Rotating Axis ) S

[Operation Time Chart]

Z-Axis

Move to the home position

Move to the screwing position

After the descent, switch to press-fit control to push
the screw to make contact

Change in torque tightening target torque

After specified waiting time, Z-axis and the
rotating axis are stopped

After speed control start, switches to press-fit control )

It returns to the home position

Press-fit control

Speed

C Position control )C

)( Position control )

Torque

Rotating-Axis

Speed

Time

Press-fit control

I Position control )

Torque

P\ /  Time

Speed C

Torque '
Press-fit control command ;
change !

Press-fit —
Position control

Time
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[Using the sample program]

[Sample program configuration]

File name Description Model Programming tool
Vol10_Screw_PLC.gxw Ladder program QO04UDEHCPU
Vol10_Screw_Motion.pcw Simple Motion setting file | QD77MS4 MELSOFT GX Works?2
Vol10_Screw_GOT.GTX GOT monitoring data GT27**-V (640x480) MELSOFT GT Works3

[Typical machinery configuration]

It is necessary to connect the servo amplifier and the servo motor with the third axis (Z-axis) and the
fourth axis (rotating axis) to operate the sample program (A virtual servo cannot be used).

1) The working range and the machine starting point are set as shown in figure.

Z-axis (Downward + )

$ Screw length Up to 50mm

Tool tip position

100mm Machine home position
200mm
X-axis
Working area
200mm/
Y-axis
2) Each axis has been set as shown in the table below.
Axis No. | Connecting Axis Servo motor Machinery configuration
1 X-Axis HG-KR43 Ball screw (pitch 10mm), Reduction ratio1/2
2 Y-Axis HG-KR43 Ball screw (pitch 10mm), Reduction ratio1/2
3 Z-Axis HG-KR43B Ball screw (pitch 10mm), Reduction ratio1/2
4 Rotating Axis HG-KR43 Connected to a tool

3) The home position return for all axes has been set in as data set method in the initial state.
Set it to be an appropriate starting point return method to each axis when actually start a machine.
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[Start-up]

1. Decompress the downloaded files to any folder in your PC.

2. Double clicking decompressed files to open the corresponding engineering tool.

3. Ladder program and GOT monitoring data as default are set for English environment. When using
Japanese environment, it's possible to switch to Japanese for ladder program in GX Works2 [Tool] - >
[Select Language] menu and for GOT monitoring data in GT Works3 Language change the preview
column from [2] to [1].

4. Change the model settings according to models to be used.

5. Write the sample program data to PLC CPU, Simple Motion and GOT.

6. After writing all the programs, reset the PLC CPU.

[Operating method]

Start operation by using the GOT touch button.
If you do not have GOT, operate the device with the
appropriate touch button in GT Works3's simulator

Communication setup | G, Simulator setl.l[:njE Action setup | Environment setup |

function ™ or GX Works2’s device test function. T
(Note): When using GT Works3's simulator function, @ggfimulatorz

click on the "communication setup" tab of
"Simulator setup" and select “USB” or
“CPU(RS-232)" from the pull-down menu of

Comm. port;  [Somr——————

9.6kbps

Baud rate:

"connection".

1. When you start-up the system, touch “Reset system” button on the GOT Main screen to perform
machine home position return operation. Home position return complete HPR lamp and auto operation
enable lamp turn on when operation is completed normally.

2. After home position return completion, set the length and size of the screw tightening, tightening torque,
tightening time and the position of the screw holes on [Setting screen]. After setting, it will start
automatic operation when you touch the operation start switch on [main screen]. If you touch the STOP
switch during automatic operation, automatic operation will be stopped.

3. Each axis can be operated independently by using the JOG touch buttons.

Operation GOT touch key Device No.

1 Machine HPR [Main] Home position set B02
High speed HPR [Main] Return to Home position BO3
Automatic operation start [Main] RUN BOO
Automatic operation stop [Main] STOP BO1
Screw hqle position setting [Setting] X-coordinate value D110
(X-coordinate)

Screw hqle position setting [Setting] Y-coordinate value D120
(Y-coordinate)

2 . . [Setting] M2 to M5, B0O6 to BOA
Screw size setting Manual Setting BOB
Screw length setting [Setting] Screw length D150
Tightening torque [Setting] Tightening torque value D107
Tightening time [Setting] Tightening time D104
(Note) Tightening torque [Setting] Tightening torque value D100
(Note) Screw pitch [Setting] Screw pitch value D101
Each axis JOG operation [M_anual operation] FWD for each B10,B12,B14.B16
(forward) axis

3 Each axis JOG operation [M_anual operation] REV of each B11,813,B15.817
(reverse) axis
Each axis JOG speed L“ggﬁ‘;i'igpera“on] Speed value of | 1,544 1002 D204,0206

(Note): When [Manual Setting] is selected in the screw size setting, it is possible to input the tightening torque
and screw pitch manually. When M2 to M5 is selected, the numerical value is automatically set.
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[GOT Sample screen]
[GOT Home Screen]

Ll.s
111
A |

o TR MIEL

Manual
operat ion

——

Screen Selection

[GOT Main Screen]

Operation start switch
When this switch is turned ON while
automatic operation lamp is ON, automatic
operations will start.

Language
Selection

Operation stop switch
Automatic operation will stop with ON
during automatic operation.

Machine HPR switch
Turn ON for the mechanical zero return. Completion of
homing lamp lights up when is successfully completed.

Setup screw size
Change on [Setting]
screen.

Error lamp lights up when
error occurs. Release it by
turning ON the reset
switch.

High speed HPR switch
Turn ON for high speed HPR.

position.

All axes will return to the retracted

BCN-B62005-680-A




[GOT Setting Screen]
MITSUBISHI
ELECTRIC

Select the screw type.

Screw pitch and tightening torque
corresponding to the screw size
will be set automatically (refer to
the following table).

If you select Manual Setting, you
can manually set the screw pitch
and tightening torque.

Tightening torque
orgie R0 K Serew pitch b 0,500 m

Tightening tine

Manua |

operation |

Tightening torque (D100) and screw pitch (D101) are entered using the GOT recipe function.

M2 M2.5 M3 M4 M5
. . (Note) 134 274 488 1139 2292
Tightening torque (D100) (0.174Nm) (0.356Nm) (0.634Nm) (1.48Nm) (2.98Nm)
. 400 450 500 700 750
Screw pitch (D101) (400um) (450um) (500um) (700um) (750um)

(Note): The value of D100 is set in a ratio (0.1% unit) for the rated torque (1.3Nm) of the servo motor HG-KR43.

[GOT Monitor Screen]

- Feed current position X, Y,
Z-axis and rotating axis are
displayed.

value, and speed for each

> The operating state, current
axis are displayed.

Manual
operation
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[GOT Manual Operation Screen]

.'l
[

T i : i P , JOG operation of each
|| FHD BN EY || FHD WD) JEM axis.

000,00 i 300000 0000 m/ Set JOG speed.

Feed current position of
each axis is displayed.

1
.'I
L

: Manual '

[Operation check method]
1. Start the digital oscilloscope function of Simple Motion module setting tool.
2. A trigger condition is automatic operation start (BO). During automatic operation, speed waveform of
each axis is registered.
3. Check collected waveforms with operation pattern.

ACautions

- When diverting the sample program to the actual system, be sure to verify that there are no problems
with control in the system.
- Add interlock conditions in the target system where considered necessary.

7 BCN-B62005-680-A




[Simple Motion Settings]

[System Settings]

[Parameters]

The table below lists the items that changed from the default value.

- Axis1: X- Axis (MR-J4-B)
- Axis2: Y- Axis (MR-J4-B)
- Axis3: Z- Axis (MR-J4-B)
- Axis4: Rotating Axis (MR-J4-B)

ltems Axis 1 Axis 2 Axis 3 Axis 4
Pr.1_Unit setting 0: mm 0: mm 0: mm 2: degree
Pr.2 Number of pulses per 4194304PLS 4194304PLS 4194304PLS 4194304PLS
rotation (AP)
Pr.3 Movement amount per
rotation (AL) 5000.0pum 5000.0pum 5000.0pm 360.00000degree
Pr.8 Speed limit value 2000.00mm/min 2000.00mm/min 2000.00mm/min 720000.000degree/min
Pr.12 Software stroke limit 220000.0um 220000.0pm 110000.0pm 0.00000degree
upper limit value
Pr.13 Software stroke limit -20000.0um -20000.0um -20000.0um 0.00000degree
lower limit value
Pr.15 Software stroke limit Valid Valid valid Invalid

valid/invalid setting

Pr.21 Current feed value
during speed control

0: Do not update
current feed value

0: Do not update
current feed value

0: Do not update
current feed value

1: Update current feed
value

Pr.22 Input signal logic
selection lower limit

1: Positive logic

1: Positive logic

1: Positive logic

1: Positive logic

Pr.22 Input signal logic
selection upper limit

1: Positive logic

1: Positive logic

1: Positive logic

1: Positive logic

Pr.80 External input signal

2: Buffer memory of

2: Buffer memory of

2: Buffer memory of

2: Buffer memory of

selection QD77MS QD77MS QD77MS QD77MS

Pr.82 _Forced stop valid/invalid 1: Invalid

selection

Pr.31 JOG speed limit value 1000.00mm/min 1000.00mm/min 1000.00mm/min 360000.000degree/min

Pr.43 OPR method

6: Data set method

6: Data set method

6: Data set method

6: Data set method

Pr.46 OPR speed

1000.00mm/min

1000.00mm/min

1000.00mm/min

360000.000degree/min

Blue: Default value
Black: Set point

Reset according to the actual device for the setting of stroke limit and home position return.
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[Positioning Data]

[ ] Changed by ladder program.

Axis-1: X-axis automatic operation

No. |Operation pattern Control system | \n?:’edrspzl,a‘;:d | Aﬁ':ﬁ:lm Dehﬁl:ﬁ:m Positioning address | Arc address | Command speed | Dwell tme M code |
1 01h:ABS Linear 1 - 0:1000 0:1000 100000.0 pm 0.0 pm 1500.00 mm/min Oms 0
<Positioning Comment =
Set the screw hole position in GOT.
Default value: 100000.0um
Axis-2: Y-axis automatic operation
Mo. |Operation pattern Control system | \nﬁj)edri:)xl’a‘;:d | Aﬁl:r::’nn Dehﬁl:ﬁ;“ﬂ Positioning address | Arc address Command speed | Dwel time M code ‘
1 01h:ABS Linear 1 - 0:1000 0:1000 100000.0 pm 0.0 pm 1500.00 mm/min 0ms o
<Positioning Comment:
Axis-3: Z-axis automatic operation:
Mo. | Operation pattern Control system | in?:)efirspggl,a?::d | aﬁ':ﬁ:‘m Dehﬁl:rr?:on l_ Positioning address Arc address | Command speed | Dwell time ‘ M code
1 01h: ABS Linear 1 - 0:1000 0:1000 ; 100000.0 pm : 0.0 pm 1000.00 mm/min ms ]
<Positioning Comment: / _________
Set the distance from the home position to the Speed during press-fit control is set
work. The control mode is switched to press-fit automatically according to the pitch of screw.
control along the descending.
Axis-4: Rotating axis
No. |Operation pattern Contral system i:t)eq;ma‘;:d | Aﬁ':ﬁ:‘m Dehﬁleer::'lon Positioning address | Arc address r- — Command speed. _ L Dwell time M code
1 04h:FWD W1 - 0:1000 0:1000 0.00000 degree 0.00000 degree | 43200.000 degree/min P ms a
<Positioning Comment > - -yg-------

120r/min (2 revolutions per second)
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[Sample Ladder Program Configuration]

START

I
QD77MS Simple Motion Module Start-up
I

Data Initialization

Machine Home Position Return

High Speed Home Position Return

I
Automatic Operation 1): X-Axis, Y-Axis Operation Start
I

[
|
|
| JOG Operation
|
|
|
|

Automatic Operation 2): Z-Axis Operation Start
I

Automatic Operation 3): Z-Axis press-fit control switching,
Rotating axis operation start

| Automatic Operation 4): Rotating axis press-fit control switching

| Automatic Operation 5): Z-axis torque change, During tightening

Automatic Operation 6): After completion of tightening, Z-axis and rotating axis

high speed home position return

| Automatic Operation 7): Operation stop |

| Error Reset

| Monitor Signal used in GOT |

( END

[Used Devices in this program]

User devices]

Device Content Device Content

No. No.

B0O Operation start D100 | Tightening torque (%)

BO1 Operation stop D101 Screw pitch (um)

B02 Machine HPR D102 | Speed limit value of the Z-axis press-fit
control

BO3 High speed HPR D104 | Tightening time

B04 Error reset D107 | Target torque during press-fit control of
the Z-axis

B06 Screw setting (M2) D110 " .

BO7 Screw setting (M2.5) D111 Screw hole position (X-coordinate)

B08 Screw setting (M3) D120 . .

809 Screw setting (M4) D121 Screw hole position (Y-coordinate)

BOA Screw setting (M5) D140 | Screw size setting

BOB Screw setting (Manual) D150 | Screw length

BOD Home position return complete lamp D152 Switching position in the Z-axis press-fit
control

BOE Error lamp D200 .

B10 X-axis JOG operation (forward) D201 X-axis JOG speed

B11 X-axis JOG operation (reverse) D202 .

B12 Y-axis JOG operation (forward) D203 Y-axis JOG speed

B13 Y-axis JOG operation (reverse) D204 .

B14 | Z-axis JOG operation (forward) D205 | 23is JOG speed

B15 Z-axis JOG operation (reverse) D206 . . .

B16 Rotating axis JOG operation (forward) D207 Rotating axis JOG speed (r/min)

B17 Rotating axis JOG operation (reverse) D208 . . .

B20 Automatic operation permission lamp D209 Rotating axis JOG speed (degree/min)

10
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QD77MS dedicated devices]

Device Content Device Content
No. No.
X00 QD77 ready Y00 PLC ready
X08 Axis 1 error detection Y01 All axis servo ON
X09 Axis 2 error detection
X0A Axis 3 error detection
X0B Axis 4 error detection
X14 Axis 1 positioning completion
X15 Axis 2 positioning completion
UO\G800 | X-axis current position (GOT) U0\G1502 | X-axis error reset
UO0\G809 | X-axis operation state (GOT) UO\G1602 | Y-axis error reset
U0\G812 | X-axis speed (GOT) U0\G1702 | Z-axis error reset
UO\G817 | X-axis status U0\G1802 | Rotating axis error reset
U0\G856 | X-axis current value (GOT) U0\G1890 E‘:;it”g axis press-fit mode target
UO\G900 | Y-axis current position (GOT) UO0\G2006 | X-axis positioning address
UO\G909 | Y-axis operation state (GOT) UO\G8006 | Y-axis positioning address
UO\G912 | Y-axis speed (GOT)
UO\G917 | Y-axis status
UO\G956 | Y-axis current value (GOT)
UO\G1000 | Z-axis current position (GOT)
UO\G1009 | Z-axis operation state (GOT)
UO0\G1012 | Z-axis speed (GOT)
UO\G1017 | Z-axis status
UO\G1054 | Z-axis motor rotation speed
UO\G1056 | Z-axis current value (GOT)
UO0\G1100 | Rotating axis current position (GOT)
UO0\G1109 | Rotating axis operation state (GOT)
UO\G1112 | Rotating axis speed (GOT)
UO\G1117 | Rotating axis status
U0\G1154 | Rotating axis motor rotation speed
U0\G1156 | Rotating axis current value (GOT)

11
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[Ladder program]

QD77MS Simple Motion module start-up

SM403
« or—| (o QD77MS Start
After RU PLC READ
N, OFF f Y
or1sca
n only
X0 YO
( 5 } ]| {11 All Axis Servo ON
QD77 REA PLC READ All axis
oY Y servo O
N
| Data Initialization: Initialization of the input devices in GOT
SM402
(8 [ [Movp  Kass D100 J Tightening torque
After RU Tighteni 0,
N, ON fo ng tonqu 48.8 /0(0634NITI)
r1scan e(%)
only
[mMove  Ksoo D101 1 Screw pitch
Screw pi 0.5mm
tch(micr '
on)
[move  Ksoo D107 1 Torque press-it
Press to 0
raque(%) 50.0%
[oMovP  K1000000 D110 1 Screw hole position
X addres | X-coordinate
s 100.0000mm
r Screw hole position
{omovP  K1000000 D120 1 .
vadaes | Y-coordinate
s 100.0000mm
[DMOVP  K200000 D150 ] Screw length
Screwle | 20.0000mm
ngth
[DMOVP K100000 D200 ] X-axis JOG speed
*JOGs | 41000.00mm/min
ead
[oMovP  Kiooooo D202 ] Y-axis JOG speed
YJ0Gsp 1 1000.00mm/min
eed
{omovP k100000 D204 1 Z-axis JOG speed
£49Gsp 1 1000.00mm/min
ead
[oMove K100 D206 ] Rotating axis JOG speed
Reter JO 1 100r/min
G speed
{rimin)
[move k3o pis I Tightening time

12

Tighteni 3 0 s

g time
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Data Initialization: Numerical value conversion

( 190)

SM400

I |
I
Always O
N

Speed limit during Z-axis press-fit control

K12

K1000000

K3B0000

K35

D300
temp

D101
Screw pi
tehimicr
on)

D150
Screw le
ngth

D206
Rotor JO
G speed
{r/min)

D100
Tighteni
ng torqu
e(%)

K100

D102
Z speed
limit va
lue

D152
Control
mode cha
nge posi
tion

D208
Rotor JO
G Speed
{deg/min
)

D300
temp

D115
Tighteni
ng torgu
e 95%

]

]

]

Speed limit value conversion
during Z-axis press-fit
(See equation below)

Switching position for
Z-axis press-fit control
(10cm) - (Screw length)

1 Rotating axis JOG speed

r/min — degree/min
conversion

Calculated tightening
torque (95%)

In this sample program, the axis rotates at 120 [r/min] during press-fit control, that is, two revolutions per
second, for screw tightening. At this time, Z-axis is lowered by 2 revolution per second, then the screw is
advanced by the thread pitch (D101) x 2 [mm] per second.
Therefore, the speed limit value (D102) is calculated by the following formula:

Speed limit value during Z-axis press-fit control (D102) [x10mm/min] = Screw pitch(D101)[x10°mm] X

60Is1 2[rev]
X

1[min] 1[s]
.". Z-axis speed limit value (D102)= Screw pitch (D101) x 12
N e e ,
JOG Operation
MO JOG_X_axis
( 209 —}F B:FB_EN FB_ENOB X-axis
BO (Star Executio Executio JOG operation FB
t) stora n comman n status
ge d
[HU ] W:i_Start_I0O_No FB_OK:B
Module s Complete
tart XY d withou
address terror
[H1 ] W-i_Axis FB_ERRORB
Targeta Error fl
Xis ag
B10
| B:i_ForwardJOG ERROR_ID:W
X axis J Fwd JOG Error co
OG FWD run de
B11
—| I B:i_ReverseJOG
Xaxis J Rev JOG
0G REV run
[uzon ] D:i_JOGSpeed
X JOG sp |JOG spee
eed d
[KEI ] W-i_lnching
Inching
movement
amount




( 258)

( 304)

Y-axis

JOG operation FB

MO JOG_Y_axis
_,H B:FB_EN FB_ENO:B
BO (Star Executio Executio
t) stora ncomman n status
ge d
"Ho ] W-i_Start_IO_No FB_OK:B
Module s Complete
tart XY d withou
address terror
IH2 ] Wii_Axis FB_ERROR:B
Targeta Error fl
xis ag
B12
| B:i_Forward JOG ERROR_ID:W
Y axis J Fuwd JOG Error co
0OG FWD run de
B13
I B:i_ReverseJOG
Y axis J Rev JOG
OG REV run
[0202 ] D:i_JOGSpeed
Y JOG sp |JOG spee
eed d
ko ] W:i_Inching
Inching
movement
amount
MO JOG_Z_axis
—£ B:FB_EN FB_ENO:B
B0 (Star Executio Executio
1) stora ncomman n status
ge d
I'Ho ] W-i_Start_IO_No FB_OK:B
Module s Complete
tart XY d withou
address terror
I'H3 ] Wii_Axis FB_ERROR:B
Targeta Error fl
xis ag
B14
: B:i_ForwardJOG ERROR_ID:W
Z axis J Fwd JOG Error co
0G FWD run de
B15
I B:i_ReverselJOG
Z axis J Rev JOG
OG REV run
{D204 7 i JoGSpeed
Z JOG sp |JOG spee
eed d
ko ] W:i_Inching
Inching
movement
amount

Z-axis

JOG operation FB

14
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Mo
IY

JOG_Rotor

( 350) B:FE_EN FB_ENO:B Rotating axis
BO (Star Executio Executio JOG operation FB
t) stora n comman n status
ae d

I'Ho ] W:i_Start_IO_No FB_OK:B
Module s Complete
tart XY d withou
address terror
I'Ha ] Wii_Axis FB_ERROR:B
Targeta Error fl
Xis ag
B16
: B:i_ForwardJOG ERROR_ID:W
Rotor JO Fwd JOG Error co
GFWD run de
B17
I B:i_ReverseJOG
Rotor JO Rev JOG
GREV run
[Dzos ] D:i_JOGSpeed
Rotor JO | JOG spee
G Speed |d
{deg/min
1
[KU ] Wi_Inching
Inching
movement
amount
Machine Home Position Return
B2 Mo HPR_X_axis

( 396 —] | +F B:FB_EN FB_ENO:B X-axis
Home pos  BO (Star Executio Executio Machine HPR FB
ition se t) stora n comman n status
t ge d

[ Ho ] wi start 10 No FB_OK:B
Module s Complete
tart XY d withou
address terror

I'H1 ] Wi_Axis FB_ERROR:B
Targeta Error fl
Xis ag

ERROR_ID:W
Error co
de
B2 Mo HPR_Y_axis

( 428)—] | £ B:FB_EN FB_ENC:B Y-axis
Home pos  BO (Star Executio Executio Machine HPR FB
ition se t) stora n comman n status
t ge d

I'Ho ] W:i_Start_IO_No FB_OK:B
Module s Complete
tart XY d withou
address terror

[H2 ] Whi_Axis FB_ERROR:B
Targeta Error fl
Xis ag

ERROR_ID:W
Error co
de

15
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B2 MO HPR_Z_axis

[ 453) —| : “‘ B:FB_EN FB_END:B Z-axis
Home pos  BO (Star Executio Executio f
ition se t) stora n comman n status Machine HPR FB
t ge d

I'Ho ] W:i_Start_IO_No FB_OK:B
Module s Complete
tart XY d withou
address terror

['H3 ] wi_axis FB_ERROR:B
Targeta Error fl
Xis ag

ERROR_ID:W
Error co
de
B2 MO HPR_Rotor

( 480) | 1 BFB_EN FE_ENO:B Rotating axis
Home pos  BO (Star Executio Executio .
ition se t) stora n comman n status MaChme HPR FB
t ge d

[HU ] W:i_Start_IO_No FB_OK:B
Module s Complete
tart XY d withou
address terror

[H4 T wii_Axis FB_ERROR:B
Targeta Error fl
xis ag

ERROR_ID:W
Error co
de
High Speed Home Position Return
B3 Mo FastHPR_X_axis .

{ 507) —| : H’ B:FB_EN FB_ENO:B X-axis
Return t B0 (Star Executio Executio High-speed HPR FB
ohome p t)stora n comman n status
osition ge d

[HU ] W:i_Start_I0_No FB_OK:B
Module s Complete
tart XY d withou
address t error

[Hl ] Wii_Axis FB_ERROR:B

Target a Error fl
xis ag
ERROR_ID:W
Error co
de

16

BCN-B62005-680-A




( 537)

( 564)

( 592)

Y-axis
High speed HPR FB

Z-axis
High speed HPR FB

Rotating axis
High speed HPR FB

B3 MO FastHPR_Y_axis
—| : }f B:FB_EN FB_ENO:B
Returnt BO (Star Executio Executio
ohome p t)stora n comman n status
osition ae d
I'Ho ] W:i_Start_IO_No FB_OK:B
Module s Complete
tart XY d withou
address temor
I'Hz } Wei_Axis FB_ERROR:B
Targeta Error fl
xis ag
ERROR_ID:W
Error co
de
B3 MO FastHPR_Z_axis
—| : }f B:FB_EN FB_ENO:B
Return t BO (Star Executio Executio
ohome p t)stora n comman n status
osition ge d
M140
Z axis H
PR reque
st
['HO T wi_start_10_No FB_OKB
Module s Complete
fart XY d withou
address terror
[ H3 T wi_axis FB_ERROR:B
Targeta Error fl
Xis ag
ERROR_ID:W
Error co
de
B3 MO FastHPR_Rotor
: H’ B:FB_EN FB_ENO:B
Return t BO (Star Executio Executio
ohome p t)stora n comman n status
osition ge d
{Ho W:i_Start_IO_No FB_OK:B
Module s Complete
tart XY d withou
address terror
I'H4 Wii_Axis FB_ERROR:B
Target a Error fl
Xis ag
ERROR_ID:W
Error co
de

17
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Automatic Operation

( 619)

( 620 — |

( 637) —|'

( 673)

( 708)

( 711)

18

BO B20 M1
— | |} +F Mo )y Automatic operation start
Start op Auto ope | Operatio BO (Star (Self—holdlng in MO)
aration ration & n comple t) stora
nable ted e
MO
BO (Star
t) stora
ge
MO uon
| [omove D110 52006 Input of the GO'.I'.vaIues
B0 (Star Xaddres Xmoveme | (Screw hole position X and
t) stora s nt amoun Y-coord inate)
ge t
uov
{omove D120 G806 1
Y addres ¥ moveme
s nt amoun
t
Before X and Y-axis positioning start FB execution, set the positioning
data of both axis set in GOT screen.
MO StarPosi_X_axis X-axis
f B:FB_EN FB_ENG:E Positioning start FB
BO (Star Executio Executio
t) stora n comman n status
ae d
[Hn ] Wii_Start_IO_No FB_OK:B {M10 )
Module s Complete Xaxisp
tart XY d withou ositioni
address terror ng start
ed
I'H1 ] Wei_Axis FB_ERROR:B
Targeta Error fl
xis ag
[K1 ] W:i_StartNo ERROR_ID:W
Start nu Error co
mber de
Y-axis
Mo StartPosi_Y_axis Positioning start FB
—| I B:FB_EN FB_ENO:B
BO (Star Executio Executio
t) stora n comman n status
ge d
I'Ho ] W:i_Start_I0_No FB_OK:B {M11 )
Module s Complete Y axis p
tart XY d withou ositioni
address terror ng start
ed
['Hz J wei_axis FB_ERROR:B
Targeta Error fl
Xis ag
Ik ] W:i_StartNo ERROR_ID:W
Start nu Error co
mber de
X14 M10
} 1} [seT M12 ] X-axis
Axis1Po  Xaxis p X axis p Positioning complete
sitionin ositioni ositioni X
gcomple ngstart ng compl Slgnal ON
te ed eted
X15 M11
— | {} {ser M13 1 Y-axis
Axis2 P Y Y axi e .
e T T aKeR e p Positioning complete
sitionin ositioni ositioni i
gcomple ng start ng compl S|gnal ON
te ed eted
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Mi12 M13

e} |}

r
LSI:1

r
LHSI

I
X axis p Y axis p
ositioni ositioni
ng compl  ng compl
eted eted
M15 StartPosi_Z_axis
1 .

« 19— | B:FB_EN
XE&Y axes Executio
positio n comman
ning com d
pleted

I'Ho ] W:i_Start_IO_No
Module s
tart XY
address

['H3 T wi_axis
Target a
Xis

I K1 ] wi_startNo
Start nu
mber

FB_ENO:B
Executio
n status

FB_OK:B
Complete
d withou
terror

FB_ERROR:B
Error fl
ag

ERROR_ID:W
Error co
de

r
LHSI

wis ] After positioning
X&Y axes completion of the
positio X and Y-axis, Z-axis
ning com . .

pleted positioning starts

Mi2 1
X axis p
ositioni
ng compl
eted

M13 1
Y axis p
ositioni
ng compl
eted

Z-axis
Positioning start FB

{

{ M100 )
Zaxiss
tarted

19
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( 755)

M100

|

Zaxiss
tarted

B:FB_EN
Executio
n comman
d

PressFit_7_axis

W:i_Start_IO_No

Module s
tart XY
address

W:i_Axis
Targeta
xis

[0107 ]
Press to
rque{%)

Wi_TatTrg

FB_ENO:B
Executio
n status

FB_OK:B
Complete
d withou
terror

FB_ERROR:B
Error fi

ag

ERROR_ID:W

Z-axis press-fit control

( M110
Rotor st
art flag

mode switching FB

Press-fit control mode
Target torque:
Setting of D107

Targett
orque at
press-f
it mode

r
{ D102 ]
Z speed
limit va
lue

Ci_SpdLmt
Speed li

Error co
de

(Actual force depends
on the ball screw type)

Press-fit control mode

mit atp
ress-fit
mode

>
4]

TR

rm

[«to0

Whi-Acctime

Accelera

Speed limit value:
Setting of D102

Press-fit control mode

tion tim
e at pre
ss-fit m

W:i_DclTime
Decelera
tion tim
e at pre
ssfitm

[K1000 ]

{1000 ]

W:i_FwdTrgTm
Torque t

ime cons

tat pre

ss-fit m

W:i_RevTrgTm
Torgue t
ime cons

tat pre
fit

onst

Accel./decel. time:
100ms

Press-fit Control mode

)

onst

Wi CtdMdAShift

Control
mode aut
o-shift
selectio

Time constant pushing:
1000ms

Control mode automatic
changing selection:

A

fos2 ]
Control
mode cha
nge posi
tion

D:i_AtShiftPr
Control
mode aut
o-shift
paramete

1 (current feed value
passing)

After passing the

A

20

address set in D152,
the control mode
switches to press-fit
control.
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M110
( 83—} [move ki1 D250 Y Set rotating axis
Rotor st .
art flag position to No.1.
M110 M116 StartPosi_Rotor
( 837 — | £ B:FB_EN FB_ENO:B Rotating axis
Rotor st Change ¢ Executio Executio Positioning start FB
art flag ontrol m n comman n status
ode flag d
M145
Rotor HP
R reques
t
{Ho ] wi_start_10_No FB_OKB {M115
Module s Complete Rotor ro
tart XY d withou tating
address terror
{H4 J wi Axis FB8_ERROR:B
Target a Error fl
xis ag
o250 7 wii_StariNo ERROR_ID:W
Start nu Error co
mber de
M115 M110
( 875) _| : : : [seT M116 1
Rotor ro Rotor st Change c
tating art flag ontrol m
ode flag
When the current feed
value of the Z-axis
M116 uoh <
( 878) L —| [ o>= G1000 Ka50000 {M120 exceeds 95mm, the
Changec Axds3 Ma Change R control switching flag for
ontrol m chine fe otor int fi £
ode fiag ed value o press- press-fit control of the
fit mode rotating axis turns ON.
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( 887)

M120

_| |
I
Change R
otor int

0 press-
fit mode

Lt

PressFit_Rotor
B:FB_EN
Executio
n comman
d

W:i_Start_10_No
Module s

tart XY

address

] W:i_Axis

Targeta
xis

r
| K100

Ll

W:i_TatTrg
Targett
orgue at
press-f

it mode

{ 43200000

Lt

FB_ENO:B
Executio
n status

FB_OK:B
Complete
d withou
terror

FB_ERROR:B
Error fl
ag

OR_ID:W
Error co
de

Rotating axis press-fit

( M125

Rotor in
press-f
it mode

control mode switching
FB

-

Press-fit control

| Target torque: 10%
(The tightening starts
smoothly.)

Speed limit value during
press-fit control:

Cvi_SpdLmt <
Speed li
mitatp
ress-fit
mode

r
LK1OU

r
{ K100

r
| k1000

r
LK1OUU

Lot

W:i_AccTime
Accelera

tion tim
eatpre
ss-fitm

W:i_DclTime
Decelera
tion tim

e atpre
ss-fitm

W:i_FwdTrgTmConst
Torque t

ime cons

tat pre

ss-fit m

W:i_RevTrgTmConst
Torque t

ime cons

tat pre

ss-fitm

Lt

W:i_CtriMdALShift

43200.000deg/min
= 120r/min = 2r/s
(Two revolutions per
second)

Control mode automatic
switching selection:

A

Control
mode aut
o-shift
selectio

]

Dri_AtShiftPr
Control
mode aut
o-shift
paramete

22

0 (no changing condition)
After FB execution,
immediately control mode
change.
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M125 uan 3\

( 966) — |—{ D<= G1054 K50 ] { M130 ) Lo
Rotor in Axis3 mo - Change t When the screw is t'ght,
press-f tor rota orque re and Z-axis motor speed
it mode tion spe quest .

ad > has become a 5r/min or
Wi% . uoi ] less, the torque of the
( 975) _| MOVP D100 G1890 . .
I L
Changet Tighteni Targett r.Otatlng axis Changes to
orque re ng torqu orgue at J tlghtenlng torque.
quest e(%) press-f
it mode
M130 uot uol pia |\ Motor speed of the

( o80) — == Giis4  Kso  fe= aitse  DII5 ] (0 Y | rotating axis 5r/min or
Change t Axisd mo Axisd mo  Tighteni Tighteni . . .
orque re tor rota tor curr ng torqu ng time Iess, and tlghtenmg time
quest tion spe ent valu e 95% for the number of

ed e
To seconds set by the
( 996) | I'PLs M135 D104 in a state where
I L
Tighteni Tighteni more than 95% of
ng time ng compl . .
eted pul tightening torque has
s¢ been output.
Then stop the motor of
{ser M136 the Z-axis and the
Tighteni rotating axis.
ng compl j
eted
M136 K10 3
{ 1000) _| : (T
Tighteni Wait tim
e ¢ After one second wait
> time, high speed HPR
T i
( 1005) I [ser V140 ] start-up of the Z-axis.
Wait tim Zaxis H
e PR reque
st J
M140
( 1008) —] | [MovP K3 D250 T When Z-Axis is
Z axis H .
o8 roque increased to 90mm,
st start HPR of the rotating
uon :
D<= G1000 KS00000 ] M145 axis.
Axis3 Ma Rotor HP
chine fe R reques
ed value t
M145 uan
( 1018) — p—{ o== G1000 K500000 ] { M150 ) Automatic operation
Rotor HP Axis3 Ma Auto ope lete fi ON wh
R regues chine fe ration c complete tlag when
t ed value omplete Z-Axis is increased to
flag 50mm
M150 uo U
= = ! .
( 1025) — —{ Ko @1009 X Ko G110 M1 When automatic
Auto ope Axis3 op Axisd op Operatio X
ration ¢ eration eration n comple operation complete flag
omplete status status ted turns ON also Z-axis
flag ’
81 and rotating axis
— | [rsT mid0 ) switches to waiting
Su:.tp ope ZaxisH status.
ration PR reque
st Internal relay reset.
r
I_FlST M136 }
Tighteni
ng compl
eted
{RST M15 }
X&Y axes
positio
ning com
pleted
r
{RsT M116 1
Change c
ontrol m
ode flag

23
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Automatic Operation Stop Processing

( 1040)

( 1089)

{ 1085)

X-axis
Operation stop FB

Y-axis

Operation stop FB

B1 Stop_X_axis
| B:FB_EN FB_ENOB
Stop ope Executio Executio
ration ncomman n status
d
[HU ] W:i_Start_IO_No FB_OKB
Module s Complete
tart XY d withou
address terror
[H1 ] Wii_Axis FB_ERROR:B
Target a Error fl
Xis ag
ERROR_ID:W
Error co
de
B1 Stop_Y_axis
—| : B:FB_EN FB_ENO:B
Stop ope Executio Executio
ration ncomman n status
d
{Ho | wi start 10 No FB_OKB
Module s Complete
tart XY d withou
address terror
[Hz2 ] wi_asis FB_ERROR:B
Targeta Error fl
xis ag
ERROR_ID:W
Error co
de
B1 Stop_Z_axis
—| : B:FB_EN FB_ENO:B
Stop ope Executio Executio
ration ncomman n status
d
M135
Tighteni
ng compl
eted pul
se
I'HO ] Wii_Start_IO_No FB_OKB
Module s Complete
tart XY d withou
address terror
{H3 Y wi_axis FB_ERROR:B
Targeta Error fl
xis ag
ERROR_ID:W
Error co
de

Z-axis
Operation stop FB

24
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B1 Stop_Rotor
(1122 — | B:FB_EN FB_ENO:B Rotating axis
Stop ope Executio Executio Operation StOp FB
ration n comman n status
d
M135
Tighteni
ng compl
eted pul
se
[+Ho ] wi_start_10_nNo FB_OK:B
Module s Complete
tart XY d withou
address teror
[H4 ] Wii_Axis FB_ERROR:B
Targeta Error fl
Xis ag
ERROR_ID:W
Error co
de
Error Reset
B4 X8 U
( 1149) : I I [move K1 G1502 1
Error re Axis1 Er X axis e
set ror dete mor res
ction et
X8 uo
| r
— | [move K1 Ge2 ]
Axis2 Er Y axis @
ror dete rTor res
ction et
X0A uo
} [move ki G702}
Axis3 Er Z axis e
ror dete rror res
ction et
xoB U
| I
_| } [move K1 G1802 1
Axis4 Er Rotor er
ror dete ror rese
ction t
GOT Monitoring Signals
X8
1177 | { BOE Rt
(1177 | { X Error lamp lighting
Axis1 Er Alarm oc
ror dete cured
ction
X9
Axis2 Er
ror dete
ction
X0A
Axis3 Er
ror dete
ction
X0B
Axis4 Er
ror dete
ction
UoNGa17.4 U0\Ge17.4 UDG1017.4 unG1117.4
1 . .
( 1185 — | ]| | il BOD HPR complete lamp lighting
Axis1 OP Axis2 OP Axis3 OP Axis4 OP All axes
R comple R comple R comple R comple HPR com
te flag te flag te flag te flag pleted
B6 B7 B8 BS BOA BOB
1 LL LL LA LE LE
( 1198 — | H H 4 H rd m20 ¥ Set M2 screw
Screwsi  |Screwsi  Screwsi  Screwsi  Screwsi  Screwsi internal
ze M2 ze M25 ze M3 ze M4 ze M5 ze Manua _M2
| settin
g
M20
[smove "Mz D140 1
internal Screw si
M2 ze [str]

25
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( 1210)

( 1223)

( 1237)

( 1248)

{ 1281)

{ 12785)

( 1289)

{12800

( 13082

B7 B6 B8 BS BOA BOB
1 LL LL 1LL LE LE
— | I 1 rd) £l +1 m21 Set M2.5 screw
Screwsi |Screwsi  Screwsi  Screwsi  Screwsi  Screwsi internal
ze M25 ze M2 ze M3 ze M4 ze M5 ze Manua _M25
| settin
a
mz1
— — [smove  "m2.5" D140 1
internal Screw si
_M25 ze [str]
SMa02
— | { M2 Set M3 screw
After RU internal .
N, ON fo M3 (Initial value)
r1scan
only
B8 B6 87 B9 BOA BOB
1 LE LE (Ppa 1LE LE I A3
— | rd 1 rd) rd 1 LSMOVP "hia D140 ]
Screw si Screwsi Screwsi Screwsi  Screwsi Screw si Screw si
ze M3 ze M2 ze M2.5 ze M4 ze M5 ze Manua ze [str]
| settin
a
M2z
internal
_M3
B9 BE B7 B8 BOA BOB
LE L g
— I Edl 1 { M23 1 set M4 screw
Screw si Screwsi  Screwsi  Screwsi  Screwsi internal
ze M4 ze M2.5 ze M3 ze M5 ze Manua _M4
| settin
a
M23
[sMovP  "M4" D140 1
internal Screw si
M4 ze [str]
BOA B6 B7 B8 BS BOB
1 LL LL 1LL LE LE
— | rd 1 rd) £l +1 M24 Set M5 screw
Screwsi |Screwsi  Screwsi  Screwsi  Screwsi  Screwsi internal
ze M5 ze M2 ze M25 ze M3 ze M4 ze Manua _M5
| settin
a
M24
[smove  "ms® D140 1
internal Screw si
_M5 ze [str]
BOB B6 B7 B8 BY BOA
| (P4 (P4 | P P d I'e :
— | rd +1 HF 71 1 {Mm25 Manual setting
Screwsi |Scewsi  Screwsi  Screwsi  Screwsi  Screwsi internal
ze Manua |ze M2 ze M2.5 ze M3 ze M4 ze M5 _Manuals
| settin etting
a
M25
[$MOVP  "Manual" D140 1
internal Screw si
_Manuals ze [str]
etting
MO o uo U\G1017.3 M30
- = pd 11 ' . .
= G100 KO - aie Ko T 11 {B20 Automatic operation
BO (Star Axis3 Ma Axisd Ma Axis3 OF All Axis Auto ope . .
t) stora chine fe chine fe R reques motor 0 ration e enable Iamp Ilghtlng
ge ed value ed value t rpm nable
uoh U o
[= Ga12 Ko H- Go12 Ko H- G112 —xo =
uo¥ Uow Uiow
= aGe12 K H-= a2 K0 H= a2 K1 0 —
Azl fe Axigd fe Axizd fe
edrate edrate edrate
Un¥
KO == G112 KO 1 (M30 )
Aied ax All Axis
Ie feadr mater 0
ate fprm
{END 1




