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IMPORTANT

The tool delivered with this manual may have been modified for specific needs.
In that case, please give us the tool code number written on our shipping note or the approximate tool
delivery date when you place an order for a new similar tool or for spare parts.
In that way, you will be sure to get the required tool and/or spare part.

WARNING

This information has to be kept in a location known by all users.

& Each operator has to read carefully this manual before installing, using, and
mending the product.

Be sure that the operator has understood using recommendations and the meaning of signs put on the

product.

Most accidents could be avoided respecting this Manual Instructions. As a matter of fact, they were

created according to European laws and norms regarding products.

In each case, please respect and follow safety national norms. Do not take off nor damage the stickers

or advise put on the product and above all the details imposed by the law.
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1. Software installation

1.1 Required PC specification

- OS : Windows 7 or later version
- COM port: USB 2.0

- Wireless communication : Wi-Fi

1.2 Software
- Software file : ParaMon Air v0.00 yyyymmdd.zip

- Install file : setup.exe

The higher version of software will overwrite the lower version of ParaMon Air software.
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2. Operation

2.1 Connection

ParaMon Air pc software have 2 selectable connecting options to the BM screwdriver.

2.1.1 USB Serial COM port

USB connection requires the information about COM port, Baud rate.

Click refresh icon (£#) to find the selectable COM port no. The factory default setting of baud rate
is 115,200 bps.
Click (Open/Close) to activate connection.

Once the connection is successful, the Client (tool) information will be displayed

Mini USB
uSB

(Setting & data back-up)

<
<

— o | x
~ 115200 ~| ~|l & € ~
State Seriglno | Model P Port Mac Mo conn. | Version
01095165 BM3201 0 BE:DA:.. 0

2.1.2 Wi-Fi connection & Prior setting
Prior to make Wifi connection, the parameters should be correctly managed for all required

information about the tool, AP and server(PC) through USB port connection
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The tool as a client always try to search and connect to the server (PC) through the AP.

All network information as show below should be saved in the tool for Wifi connection.

@ ParaMonAir

g eoB& -

] Menus

T

Tool register

Fastening

Advanced function

Controller

Multi sequence

Metwork

Driver

Real-Time

Graph

Remote

@ Unknown

€Y Open -

=
Address No.

A267
A268
AZ69
A273
A277
A281

A320
A287

A303
A319

115200 | |=

i | Ccategory -

e

Parameter

» ~ Category: Tool setting

Network enable
Mode

IP address
Subnet mask
Gateway

Port

-~ Category: Server setting

Password (Web)

- Category: AP setting

SSID
Password
Country

@ g -

Parameter value

) NO @ YES

@ I TATIC) DHCP

192.168.1.100
255.255.255.0
192.168.1.1
5000

ES

Hantas

Default

Min value

o o o o o O

= =] x

Max value

[ R e Y e Y e B e T e

ParaMonair | vi.02.2

¢ PRIOR : required parameter setting to use Wi-Fi connection

- Connect the PC to BM screwdriver via USB.

- Open ParaMon Air software and make parameter settings on Network menu as below.

Tool setting

Network should be ENABLE to be activated.

A268 IP address can be allocated automatically by the AP whenever the
tool system is booted (DHCP) or can be fixed by manually (STATIC).

A269 IP address of the tool that is allocated by the AP. Ifit is used with
STATIC, Keep the same 3 address (192.168.0.-) and have the other
number for the last address. The last one should be different with your
PC’s one.

A273 Subnet mask (255,255,255,0) — No change

A277 Gateway (192.168.0.1) — No change

A281 Port (5000) — No change
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AP (Access Point) setting

A287 | SSID of the AP

A303 | Password to access to the AP

country.

A319 | Country / Depend on the country, there can be regional regulation of Wifi

signal operation. Select the country when the tool is operated in the listed

Once the settings are completed, the BM tool should be reboot by disconnecting and connecting

the battery pack. Then the network settings are refreshed.

Every single tool should have the same process to be connected to the server PC.

2.1.3 Register Tool to ParaMon Air

©) ParaMonAir

@ o B & | &opn | 1500 <ol @ & -

- Click the above icon (Tool manager)

ot Tool manager

L& Interface 0154 {CFE1072F-A32A-4912-8F91-2A3A1CD79218}
0l=4 {CF61072F-A32A-4912-8E91-2A3A1C07921B}

|1 Registerac
el Loopback Pseudo-Interface 1 {939E3764-F697-11E7-BA4C-B06EGFEERSE3}
- Find
- Select Ethernet or Wi-Fi depend on the connection.
“L{}; Interface Ol== {CFE1072F-A22A-4912-8E91-2A3A1CDF921B} -
. = Register &) unregister —

- Find Clear

Tool #1, BM3201 -~
Model: BM3201
Serial: 0110095132
MAC:  88:DA:1AIZ8:36:28

Clear

- Once the Searched Tool is displayed on the window of Searched Tool, click Register.

60388 11/20



Operation manual / ParaMonAIR PC Software

ey

L& Interface  21== {CF61072F-A32A-4912-8E91-2A3A1CD7921B}

L& Registered Tool

- Find

Tool #1, BM3201 ot
Serial: 011095132
Model: BM3201
Mac: 88:DAI1AIZB306:28

A

L\C-DD_/I Register I.\l_:'-/l UnRegister

L& Searched Tool

- Find

- The registered tool will be connected automatically on the ParaMon Air.

( The tool can be connected to the one PC only. )

@ParaMonAir
@ & B & - & opn s v+ @ & -
Menus
State Seralno  Model i Port Mac
H i 01109513  BM3201 192.168.... 5000 88:DA:1A...

- If the tool is connected to PC on ParaMon Air, State will display V mark.

Multiple tools can be registered on ParaMon Air.

Select one of them to change parameters or monitor data.

60388 11/20
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2.2 Menu

There are the top icon menu and 4 main menu at left side on the ParaMon Air pc software.

- Tool Register ( client info — model, version, serial no. count )

- Parameters ( fastening, Advanced function, controller, multi-sequence, network )

- Monitoring ( real-time data, graph )

- Remote ( remote control )
4
Tool — | Model ]
register N
-
— | Version ]
—| Serial no. & count ]
.
A 'a R
Settings Fastening [ Preset #1-15 (torque, speed, angle, soft start, etc)
. 7
( )
|| Advanced Free reverse, prevailing, screw engaging torque
Function detection, and angle after torque-up for Preset #1-15.
. J
[ ) | Time limit of run, motor stall, display, complete signal.
| Controller J | And other settings of controller.
| f Multi sequence | Free reverse, screw engaging detection, fastening
L a J sequence and angle after torque-up
-
L Network ] Wi-Fi communication setting between the tool(client),
\ AP and the server PC
4 R
[ Monitoring Real-time(data) [ Fastening data output on any event
J \_ 7
4 R
— | (Real-time) [ 2 channel fastening data curve
. 7
A s R
Remote —— | Remote [ Fastening data output on any event

60388 11/20
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2.3 Top icon menu

© paravtonAir -0
B & B & - &opn | (115200 ~| (=il @ & |
T OO® ©©

(D Tool manager : Search tool and Register or Unregister tool.

(2) Refresh display: to read the data from the tool and display on the ParaMon Air.
(3)Back-up file creation : to create the parameter setting back-up file. The file format is csv.
@) Load file : The parameter back-up file is loaded to the BM tool.

(5 Firmware update : It opens the Pop-up software for firmware update. Before open the
firmware update pop up software, disconnect the USB connection with the ParaMon Air.

(6) Data download from the tool by USB.

2.3.1 Firmware update (Pop-up software) ,-#

Firmware update v0.0.1 - >
ComPort: | |COMIZ A «| Baudrate: 115200
—
|Update file: |E:‘v‘v‘\p\rnrk‘t"v‘Baﬂ‘terg.I Tool (BM)WERM Firmv| | 2 |
S
Histary
[2019-10-18 2= &:07:25]1 File Open - BM_v1,11,4_191015,bin 1. Select Com port.
2. Open the firmware file
Iﬁggtee Firrnware update Exit
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3. Click [Update Mode]
and check the LCD display of

Firmware update v0.0.1 — >
BM tool.
ComPart: Baudrate: | 115200 The screen should display “ BM
, , Series bootloader v.x.x.x “
|pdate file: [ET anery 1ool (BMIWEM Firmy
Histary
[2019-10-18 2 ‘B0] File Open - BM_w1,11,4_191015,bin
[2019-10-15 2 2] Start
[2019-10-18 2 DB] 1/ 123 writed
[2019-10-18 2 DE] 2 /123 writed
[2019-10-15 2 0B 3/ 123 writed
[2019-10-18 2 DB] 4 /123 writed
[2019-10-18 2 ME] 5 /123 writed
[2019-10-18 2= 4116071 6/ 123 writed
[2019-10-18 2= 1607 77 123 writed
BM Series bootloader
v1.8.1
r " Flexible Function
5 : .
Lrlﬁﬁgtee ] |Updating...
\.

mlick the COM port again and select the activated one. \
I

t is normally reflash. Because the tool is rebooted by the bootloader mode

5. Click [ Firmware update ] and monitor the updating process as shown on
the above picture

**** Remark
If the tool screen already display “BM Series bootloader v.x.x.x” which is the
update mode, start from no.4. Do not click [Update Mode].

If the updating is not completed by cable connection failure or any reason,
reboot the BM tool by disconnecting battery pack. /

\_

60388 11/20 11
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2.3.2 Data download from the tool (Pop-up software) d-.-’

The BM tool has the internal data memory to save all fastening data.
This pop up software is for data download from the tool by USB connection.

1. Disconnect any other USB connection before opening this software.
2. Make a correction setting of Com port and baudrate anc click “Connect” icon.
3. Click “Read information” icon to find that how many data are saved which are not downloaded.

4. Click the icon “Read”. Then all data which were not downloaded will be downloaded in same
time. Be sure that the data memory of the tool will be clear when the data is downloaded.

5. The downloaded data should be saved in other place.

Total 65,000 fastening data can be saved in the internal memory of the tool.
If they are not downloaded, the data will be refreshed with the latest 65,000 data.

85 Tool monitoring data backup — O X

Communication
Port ~ | Ref Nu... Time Fa... |Pr... T/.. C/... Sp...|An... An... An... Sn...|Error Co... F/L | St... |BarC...
Baudrate 115200 =

Connect

Backup

Clear

Save

Once the reading is completed, the count no. will be “0” on communication section.

To read again, key in the number of data on the Count field, and click Read

60388 11/20 12
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2.4 Main menu

2.41 Fastening

@ ParaMonAir -l a ] x
B o B @ - | & open vl (115200 ~| |~/ @ & |-
u Menus
1:2:3 Preset «
-r Tool register Address No. Parameter Parameter value Min value Max value
S » i = Preset: 01 je
ADOL T TC/AM 0 1
ﬁ Fastening ¥pe /
/002 Target torque 9 1 12
Advanced function A003 Torque mit (%] 0 o oo
ADD4 Target angle (not_. 0 0 20000
F Controller ADDS Min angle (degree) 0 0 20000
_ ADD6 Max angle (degree) 0 0 20000
r Multi sequence A007 Snug torgue 0 i 12
A008 Speed (rpm) 1985 100 2000
Network ADOD Free angle (degre... 0 0 20000
A010 Free speed (rpm) 0 0 2000
Driver AD11 Soft start (ms) 0 a 300
AD12 Seating point fro__. 40 10 95
) AD13 Torgue rising tim... 30 30 200
Real-Time
A014 Ramp-up speed (r... 500 200 1600
Graph AD15 Torque compens... 100 a0 120
b Preset: 02
* Preset: 03
Remote » Preset: 04
* Preset: 05 .
@ BM3201 01109513 192.168.0.15 | 88:DA1A28:36:28 | vi.11.1 ParaMonAir | v1.02.2

There are 15 preset groups for fastening setting. Each preset # consists of torque, speed, Min &
Max angle for fastening OK range, soft start, Free speed before tightening.
- Control type : TC/AM or AC/TM
( torque control angle monitoring or angle control torque monitoring )
- Torque : Target torque
- Torque limit (%) : OK torque range in AC/TM mode
- Target angle : Target angle in AC/TM mode
- Min angle (degree) : Minimum angle to be OK in TC/AM mode
- Max angle (degree) : Maximum angle to be OK in TC/AM mode
- Snug torque(%) : Point (% from target torque) to start monitoring angle in TC/AM mode
- Speed : Target speed. Speed is changed by torque setting automatically. To change manually,
Auto Speed must be Disabled in Control 2
- Free speed : Manual setting speed. Shift back to the auto speed after the free angle running
- Free angle : Angle for Free speed.
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- Soft start(mS) : Speed reach to the target in the setting time

- Seating point(%) : The point that the screw bottom face touch down to the workpiece face. The
rundown speed will be slow down to ramp-up speed and increase the power up to the
target torque. If the ramp-up time is too long on the soft joint, increase the seating
point accordingly.

- Torque rising time(msS) : Time setting from seating point to the target

- Ramp-up speed(rpm) : Speed after seating to the end of tightening.

- Torque compensation(%) : Every Preset # has the torque compensation value. If the reading
torque is not same as the target torque on the torque meter, adjust compensation
value from 100% to + or -. For example, 110% will increase the output torque 10%
up.

Torque limit upper

Torque limit lower

Min Max angle Target angle Angle

60388 11/20 14
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2.4.2 Advanced function

There are total 15 Advanced function settings which is combined to each Preset #.
Advanced #1 is combined to Preset #1. Same combination for all other numbers.

Advanced function setting have 4 group of setting
- Free reverse rotation ( Speed and angle )

- Prevailing

- Engaging torque detection

- Angle after torque-up

Address Mo. - Parameter Parameter value Min Value Max Value
+ Advanced: 01
~ Category: A. Free reverse rotation
AS00 Speed (rpm) 0 0 1]
AS01 Angle (turn) 0 0 1]
~ Category: B. Thread tapping
A502 Min torque (unit) 0 0 0
A503 Max torque (unit) 0 0 0
A504 Speed (rpm) 0 0 0
A505 Finish torque (unit) 0 0 0
AS06 Angle start fromthread t.. & NO (O YES i 1]
~ Category: C. Engaging torgue detection
ASD7 Speed (rpm) 0 0 1]
ASD8 Torque (%) 0 0 1]
A509 Angle limit (turn) 0 0 0
A510 Time limit: (sec) 0 0 0
A511 Angle start from engaging ) NO (O YES 0 1]
» |~ Category: D. Angle after torque-up
A512 Speed (rpm) 0 0 0
A513 Angle (degree) 0 0 0
AS14 Direction () FOWARD( ) REVERSE i] 0
Speed Famm e \
L o I l Nominal Speed I'.
‘I'{
/.
rj."' | Screw Seating
Ac—c—*\_L J «— Engaing Torque 1 :
—— : — ] Angle / Time
- )-|< Al l A2 "‘_——-_;—
. Free Reverse A3 Reverse Angle
M A’
| .f | _ ° d;-
| g w I 1] 8
il i
Lo @] & | @ | ® |
60388 11/20 15
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There are 4 Advanced Function settings to customize the screw fastening process.

Step 1 (Optional)

Free Reverse rotation

Start rotation from reverse to guide the screw into the screw hole smoothly with low speed, and
change it to the forward rotation in fastening process

Step 2 (Optional)

Engaging torque detection

The monitoring angle count is reset and start again from the engaging torque

selection point which the screw start joining the thread. It is possible only when

the screw engaging provide significantly higher torque than previous free run.
Engaging torque setting is by percentage of target torque.

Thread tapping

If the thread cutting torque is higher than the target torque for self threading

screw application, there can be two different target torque — Thread tapping torque and
Fastening torque. After prevailing rotation, it change the condition to the fastening setting.

Step 3 (Preset)

Free Speed

The system auto speed by torque setting can be manually replaced to have
higher or lower speed than it’s original auto speed during the limited angle
setting. Be sure that the free speed run should stop before the screw seating
point which screw start to tightening joint. To use this option, go the Fastening
setting menu.

Step 4 (Preset) ...... refer to the parameter - Fastening

- Seating point(%)

- Torque rising time(mS)

- Ramp-up speed(rpm)

- Torque holding time : Keep the target torque for the time of Tm setting

Step 5 (Option)

Angle after torque-up

It manages extra angle control in both forward or reverse direction after screw tightening by
torque.

60388 11/20 16
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2.4.3 Controller

@ ParaMonAir — O X
@ & B O -: (@ CLOSE [comdz  ~||115200 | ~: &} 2 ~
Iil Category = ,D
Address No. Parameter Parameter value Min value Max value
» ~ Category: Controller
4239 Driver lock after wifi disconnect (sec) 1] 0 1
A240 Select display preset number All 0 1
A241 L/F Switch type NO L YES i 1
4242 Foward RUN time limit (sec) 10 0 60
4243 Reversae RUN time limit (sec) 10 0 60
4244 Mator stall time limit (sec) 0.2 0.1 0.5
4245 Loosening speed (rpm) 625 100 1250
A246 Acceleration (ms) 100 10 1000
4247 Error display reset time (0.15ec) 2 0 6
A248 Torque calibration (%) (Caution! Select revers) 100 =i 110
4249 Initial torque preset # display when power on 1 1 17
4250 LED / Light on time (sec) 10 0 60
AZ51 Driver model 3206 1 99
4252 Controller parameter initialize 0 0 9999
4253 Torgue haolding time (ms) 1] 0 1
AZ54 Auto speed . MO YES 0 1
4255 Judged fasten minimum turns 1] 0 5
A256 Fastening stop errar * MO YES 0 1
AZ57 Reverse lock D NO YES 0 1
A258 LCD button lock off 0 1
A259 Auto data output * MO YES 0 1
AZ60 Torgue unit (# Al parameters are initialize) Kaf.cm i 6
A261 Screw type ALL_PRESET_CW 0 32767
A262 Screw count 1 0 99
A263 Sleep time (rrin} i] i 30
A264 Auto lock L NO YES 0 1
A265 Select backup data type ETC, FASTENING_OK, FASTENING_NG, ... ] 127
AZ66 Trigger start delay time i] i 10

Forward / Reverse motor RUN time, and motor stall time is limited for motor safety. The following

parameters is ideally recommended to be kept with factory setting in all application.
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Address Parameter Description
A239 D'rlver lock after wifi Time to driver Lock from Wi-Fi disconnected
disconnect
Select display preset . .
A240 Selectable Preset #s on Driver LCD display
number
A241 L/F Switch type Loosening / Fastening select
A242 Forward RUN time limit Run limit to forward rotation
A243 Reverse RUN time limit Run limit to reverse rotation
A244 Motor Stall time limit Time to Immediate stop from motor stalled.
A245 Loosening speed Loosening speed for all presets (rpm)
A246 Acceleration Slow start of motor to the target speed
A247 Error display reset time Auto error reset time in mS
I It is master calibration of torque. Keep “Reverse”
A248 Torque calibration of the F/R switch of the screwdriver during
calibration.
A249 Initial torque preset#
display Preset # display when power on,
A250 LED light ON time Whenever tool starts, LED light is turn on together
for the time setting on A250
A251 Driver model Select the right driver model
Key in “ 77 “ to flash the parameters back to the
factory settings.
AD52 .C'o'ntr.oller parameter
initialize
Warning !
Data memory is also erased. Please make
backup before initializing.
L Screwdriver keep the target torque for the set
A253 Torque holding time time. The long holding time can make heat issue
of the motor.
A254 Auto speed ENABLE provides the safe speed from inertia
torque on the torque setting
A255 Judged fasten minimum Turns off the OK/NG judgement for the truns from

turns

start on A255

60388 11/20
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A256 Fastening stop error DISABLE does not creat any NG when the tool
stops without fully tightening by torque up.

A257 Reverse lock Reverse rotation disabled

A258 LCD button lock the buttons on the tool locked.

A259 Auto data output Fastening Qata output automatically on every
events as like run, For/Rev change, torque up,
preset change, etc.

Kgf.cm / Kgf.m / cNm / Nm / ozf.in / Ibf.in / Ibf.ft

A260 Torque unit Warning !

Whenever the unit is changed, the tool should be
reboot again.

A261 Screw type Select clockwise screw (0), counterclockwise
screw(1)

A262 Screw count Key in the total number of screw to count down

A263 Sleep time Time setting to sleep mode. Any operation will
awake the sleep mode
Enable default driver lock until the unlock signal

A264 Auto lock provided such as the barcode scanning on Job
program.

A265 Select backup data Select data to be saved in the internal memory of
the tool

A266 Trigger start delay time It is software filter to prevent chattering of the start

signal

60388 11/20
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2.4.4 Multi sequence

) ParaMonAir — (o[ x
9o B @ - o Ym0 < @ 2 -
1 Menus
Iil Mul Sequence «
T Tool register Step no Addrass no Command Parameter value
b+ Multi Sequence; A
Fastening Step 1 A3l Fastening 1
Stap 2 A322 Delay 200
Advanced function Step 3 A323 Loosening 0
Stap 4 A324 Delay 200
F Controller Step 5 £325 ump 1
_ Step 6 A326 End 0
ﬁ‘ Step 8 A328 HOP 0
Network Stap 9 A329 HNOP i
Step 10 A330 HOP 0
Driver + Multi Sequence: B
S Stepl A331 HOP 0
Real-Time Step 2 R332 Hoe 0
Step 3 A333 HOP 0
Graph Step 4 A334 HOP I
Step 3 A333 NOP 0
Step 6 A336 HOP 0
Remote Stap 7 A337 NOP 0
Step 8 A338 HOP 0
Step9 A339 HOP I
Step 10 A340 HOP 0
@EBM3201 | 01109313 | 192.168.0.15 | 88:DA:1A28:36:28 | w1111 ParaMonair | v1.02.2

It is one fastening cylce but consited of the mixed multiple actions in max 10 steps of programing.
The start trigger should be holed during full step completed. Otherwise the cycle will stop
immediately when the trigger released (Off).

There are total two programing in Multi-A and Multi-B. They are regarded as also Preset # together
with Preset 1 to 15.

The preset #14 and 15 are replaced with Preset Multi-A and Multi-B on the Job program.
So Job programing uses Preset#1 to 13 and Multi-A & B under Preset#14 &15 on fastening step.
In order to use Preset#14 & 15 on Job, make program Multi-A & B as below

Multi-A

Step 1 Fastening P14
Step 2 End

Multi-B

Step 1 Fastening P15
Step 2 End

The last step should be always “End” to finish programing.

60388 11/20 20
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Command
Command Description
NOP No operation
Fastening tool start fastening process in forward rotation
Loosening tool start loosening process in reverse rotation

Select preset#

Select preset #

Delay

time delay for setting time

Jump

Move to the setting step

Count value = A

Total number “A” to count

Subtract 1 from “A” and save the value replacing “A” . If the

Sub if (A) value “ A” is not “0”, then move to the next lower step. If the
value “ A” is “0”, then move to 2" lower step
End Finish multi-sequence process

[ Example #1 ]

Setp no Command Parameter
Step 1 Count Value = A 10

Step 2 Fastening 1 (Preset#1)
Step 3 Delay 200

Step 4 Loosening 30

Step 5 Delay 300

Step 6 Sub if (A)

Step 7 Jump 2

Step 8 End

Repeat Fastening and loosening for 10 times and stop.

Step 1 : Total counting number is 10

Step 2 : Start fastening with Preset #1 and stop by torque or angle setting, and move to the next

step

Step 3 : Delay 200mS ( 2 sec)
Step 4 : Loosen 3.0 turns and move to the next step
Step 5 : Delay 300mS ( 3 sec)

Step 6 : Subtract 1 from “10” and save “9” by replacing “10”. If the value “ A” is not “0”, then move

to the next lower step. If the value “ A” is “0”, then move to 2" lower step
Step 7 : Jump to step no. 2

Step 8 : End

Total 10 cycles are operated automatically by a start signal. Any failure or NG on each step, Multi-
sequence process stops and provide the alarm signal. Once all steps are finished successfully,
there is FASTENING OK signal output. Every successful fastening in steps provide TORQUE UP

signals.
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[ Example #2 ]

Setp no Command Parameter
Step 1 Fastening 1 (Preset#1)
Step 2 Delay 200

Step 3 Loosening 30

Step 4 Delay 200

Step 5 Jump 1

Step 6 End

The tool will repeat Fastening and loosening continuously until the start trigger OFF

60388 11/20
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2.4.5 Real Time Monitoring
Setting of Auto Data Out (A259) should be “ Disable “ for Monitoring

Menus
'r s [ Number Time  Fasteni. Preset  T/Torg.. C/Torg.. Speed  Anglel Angle2 Angle  SnugA. Emor  Count FlL Status  Barcode
1 16:0658 522 1 0 02 195 5610 0 510 0 0 10 0 0
2 16:06:58 535 1 9 02 195 M [T 0 0 10 0 0
Fastening 3160650 602 1 0 019 195 6566 0 856 0 0 10 0 0
4160700 618 1 0 018 195 6757 7] 0 0 10 0 0
Advanced finction 516074 471 1 g 12 1985 s 0 st 0 01w 0 0
— : 6 16:0705 584 1 0 015 1985 6358 0 635 0 0 10 0 0
-
E ot 7160005 % 1 9 018 8% me 0 ¥e ¢ 0 0 0 0
8 16:07:06 0 1 9 0 1000 0 0 0 0 0 10 1 3
Mukti sequence
0160707 443 1 0023 1000 0 1B 0 0 10 1 0
e 10 16:07:07 532 1 0023 1000 0 08 0 0 10 1 0
11 16:07:08 555 1 o 02 1000 0 030 0 0 10 1 0
Diver 1 160700 550 1 0 025 1000 0 03015 0 0 10 1 0
) 13 16:07:10 591 1 0 025 1000 0 0 st 0 0 10 1 0
Graph
Remote
R
Save Clear Sto)
E 4 fatening morkorng . U ........ '
§8M3201 | 01100513 | 102.168.0.15 | 88:DAIA28:36:28 | V1111 ParaMonAir | ¥1.022

The following data are monitored automatically on every event as like motor run, torque up,

Forward / Reverse change, preset # change, etc.

- Date & time

- Fastening time

- Preset#

- Target torque

- Converted torque

- Speed

- Angle 1 ( angle from motor start to screw seating point )

- Angle 2 ( angle from screw seating point to the end )

- Angle 3 (Angle 1+ Angle 2)

- Snug Angle(degree) : angle from snug torque to the end

- Error code

- Screw count no.

- Forward / Reverse status

- Status ( Free run =0, Fastening OK=1, Fastening NG=2, F/R change=3, Preset# change=4, Al
arm reset=5, System error=6, Barcode=7, Screw -1=8 )

- Barcode data

The monitoring data can be saved in CSV file. And it can open the file.
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2.4.6 Graph monitoring

@ParaMonAir — /o x
@ @ B @ - | & opn vl|115200 <~ | @ & |~
[ | Menus 700
012 Jl— Torgue (Unit) — Speed (rpm) |
-r Tool register 600
S 0.1
500
Fastening 0.08
400
Adwvanced function
C el 1ction 0.06 300
Controller 0.04 200
Multi sequence 0.02 100
Network 0 : — 0
Oms 100ms 200ms 300ms 400ms 500ms 600ms 700ms 800ms 500ms 1000ms
Driver Mumber | Time F_Tim.. Target.. Conwver.. Speed Angle .. Angle .. Snug .. Error Count Status
1 16:08:.. 1054 9 0.18 1985 11955 0 0 0 10 0
. 2 16:00:... 1240 2 1.2 585 3113 784 0 0 10 0
Real-Time
3 16:09:.. 678 2 0.35 285 2207 0 0 0 10 0
4 16:09:.. 786 2 0.15 585 2579 0 0 0 10 0
5 16:09:.. 943 2 0.15 585 3132 0 0 0 10 0
3 6 16:09:._. 948 2 0.15 585 3152 0 0 0 10 0
Remote
= Channel 1 Channel 2 Option Sampling
@ Save -\é{y Clear -
Torgue ... Speed (.. Fastening 10ms
@ BM3201 | 01109513 | 192.168.0.15 | B88:DA:1A28:36:28 | v1.11.1 ParaMenair | vi.02.2

Total 200 data in 2 channels are used to make the curve graph.

- Selectable channel : Torque, Speed, Angle(degree) and current
- Data sampling : 5ms, 10ms, 15ms

- Data display option : Fastening, Loosening, All

The monitoring data can be saved in CSV file. And it can open the file.
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2.4.7 Remote control & I/O status monitoring

The tool is operated remotely for the followings.

- Fastening / loosening rotation,

- Tool Start

- Tool lock & unlock

- Tool initializing

The following main signal status and I/O are monitored and displayed together with torque, speed
and current curves.

- Ready, Tool start/stop, Torque up, Fastening OK, Alarm, F/R, I/O

@ ParaMonAir —[o]x
@ & B @& - | [ opn v 115200 |- | @& ¥ -~
[ | Menus A c
0.12 700 |- 450
Monltormg Torque Speed Current
.r Tool register . Ready 011 650 — 420
— I 80
600
01 ]
Fastening © siop 260
550
® Ttorqueup 0.0
Advanced function 500 0
@ rastening 0k | 008 300
Controler 0
® Aam 0.07 200 0
Multi sequence 240
@ rastening 0.06 350
210
Network 300
O Sscrews: 10 0.05 180
i 250
D ® x0c 0.04 150
00 0 o
0.03
Real-Time 150
90
0.02
Graph L
0.01 \ s1 L3
0 0 0

2E41257 2FE 41158 TE 41058 LE 41200 ZE 41301

o . Fasten Alarm = Tool Lock control UnLock - |
k> TodlRin |Gy ode Reset | \&V Intaize | preset o, 119 P
@BM3201 | 01109513 | 192.168.0.15 | 88:DA1A28:36:28 | v1.11.1 ParaMonair | vi.02.2
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3. ADDENDUM - Programming Guide

3.1 Tightening strategy selection

3.1.1 Torque Control / Angle Monitoring (TC/AM)

This strategy is used to tighten joints to target torque. Angle monitoring can be used to detect various
tightening defects (cross-threading, thread stripping, not finished screw, wrong screw length,
missing washer or other). Angle can be measured from the start of the tool or from the Snug Torque.

Torque 4
(Nm)

Snug torque

/

AngIeIMin Anglell\/lax
1 ]

Angle

L Snug angle (from snug torque to target torque) }3 (deg)

3.1.2 Angle Control / Torque Monitoring (AC/TM)
This strategy is used to tighten joints to target angle. Target angle is measured from the Snug torque.
If Snug torque is equal to 0, then angle is measured from the moment the tool is started. Snug torque

value and Target torque value have to be given by product design office. Torque monitoring can be
used to avoid critical joint damage and to detect tightening defects.

A
;rl\cl)r?)ue Max Torque -----------------

Min Torque ------------f----

Snug torque

Angle Min | Angle Max
1 1 [
1 ! 1 >
} Angle
Target angle i (deg)
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3.2 Hard joint tightening

Typically represented by metric screws tightening without gaskets or spring washers. Torque is
delivered very fast — it only takes about 30 degrees or less to reach the target torque once the torque
starts rising.

Torque 4 Speed
+T limit % -==--===-=-------
Mmoo Targettorque
Free speed - Torque limit % --------------~ -
PR A Free angle (fromstart)
Speed (@uto)
Snug torque
AngIeIMin ! Anglell\/lax
i 1 H ' »
| nnnnnoctooooooo... Angle 1 (from startto seatingpoint) a3 Angle
| €. Snugangle om snugtorque totarget torque) * ! (deg)

Recommended settings:

Target torque and Torque tolerance limit are given by product design specification.

Speed value should be set automatically in case of hard joint (recommended for good precision). In
order to do so, make sure that parameter “Auto Speed” is set to «YES».

Seating point has to be set to a relatively low value (20-40% of the target torque). Optimal value of
the seating point is when Angle 2 is close to 30 deg. Use real time monitoring to check Angle 2.

Snug torque (starting point of angle control) is usually defined experimentally and depends on
application needs. For example, for screw length detection, the snug torque should be as low as
possible — 0 Nm or slightly above idle turning torque of the tool. To detect missing washer, gasket,
etc, it's necessary to compare curves of OK and NOK fastenings and select a snug point from which
the angle to the target will be different.

Angle Min and Angle Max are also defined experimentally. It is necessary to do several test
rundowns and monitor the Snug angle value. Then according to its variation, min and max values
are defined.

Free speed can be set to the max possible value to optimize production time.
Free angle has to be at least 360 deg less than Angle 1 to avoid torque overshooting.
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Possible tightening issues

The main risk during hard joint tightening is torque overshoot. To avoid torque overshoot, it's
necessary to monitor Angle 2 (between the Seating point and the Target). It has to be at least 30
degrees. Angle 2 can be increased by decreasing seating point value. If the seating point is already
low and it's not possible increase Angle 2 by decreasing the seating point, then it is necessary to
make sure that the speed before the seating point is less or equal to the Auto Speed (“Auto Speed”
is set to «YES»).

Example:

Below you may see an example of the curve with a high risk of torque overshoot. Angle 2 is very low
(7 degrees) and the speed is not decreased before the seating point.

450
g 400
350
300
250
200
150
2
100

1 50

sup
SIGH
SIIG/
SWNZT
SWSgT
SWSRT
SWkZ
SWSHE
SWSTE
SW09g
SWNGE
SWSEE
SS9k
SWSHE
SW0bS
sSwnss
SWSTa
SWSEG
SWn69
SwsonT
SWaTTT
SWeSTT
SWSATT
SWOEET
SWO9ET
SWSOET
SWSEET
SWORET
SWSERT
SWOLET

Possible solutions:

1. Decrease seating point to the beginning of torque rising process (approximately 1 Nm on
the curve above — about 15% of the target). ATTENTION: if the seating point is too low,
it can be wrongly detected in the beginning of the fastening due to thread imperfections

etc.
2. Activate Auto Speed (“Auto Speed” is set to «YES») and use it in combination with Free

Speed and Free Angle to optimize total fastening time. ATTENTION: Free angle has to
be approximately 360 deg less than Angle 1.
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3.3 Soft joint or tapping screw tightening

Typically represented by tapping screws tightening or metric screws with elastic washers, gaskets
etc. Torque is delivered during relatively long time — it takes 720 degrees or more to reach the target
torque once the torque starts rising.

Torque 4 Speed
(Nm) (rpm) + Torque limit % ----------=---- e

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Speed (manual)

Snug torque

Angle Min ! Angle Max

' | 1 ' | >

! Angle 1 (from start to seating point 1 ' Angle 2 Anale
¢-----Argle 1 (Tomstart o seatin L — >t > deg

| - Snug angle (irom snug torque to target torque) __: (deg)

Recommended settings:

Target torque and Torque tolerance limit are given by product design specification.

Speed can be set manually to a high value in case of soft joint. In order to do so, make sure that
parameter A290 “Auto Speed” is set to «NO».

Seating point has to be set to a relatively high value (75-95% of the target torque). Optimal value
of the seating point is when Angle 2 is close to 30 deg. Use real time monitoring to check Angle 2.

Snug torque (starting point of angle control) is usually defined experimentally and depends on
application needs. It is advised to select a repeatable point on the curve (see above) from which the
snug angle can be measured in a stable manner.

Angle Min and Angle Max are also defined experimentally. It is necessary to do several test
rundowns and monitor the Snug angle value (it is shown on the LCD screen of MDC controller to
the right from the target torque). Then according to its variation, min and max values are defined.

Free speed and Free angle can be used in case of high tapping torque. Setting is similar to hard
joint condition.
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Possible tightening issues

In some cases, it may happen that the seating point is prematurely detected and the tool slows down
to the rump-up speed (see two sample curves below).

500
450
400
350
300 - 25
250 2
200
150

100

0.5 Channel 1}
‘ Channel 2

50

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

mmmmmmmmmmmmmmmmmmmmmmmmmm

mmmmmmmmmmmmmmmmmmmmmmmmmm

400

300

250

150

100

s
swg

mmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Possible solutions:

1. Increase the seating point to max but make sure that Angle 2 stays above 30 degrees.
Use Free speed and Free angle parameters. ATTENTION: During Free angle, the
seating point is ignored, so make sure that Free angle is about 360 degrees less than

Angle 1.
3. If the above doesn’t help, it's possible to increase the Rump-up speed.
4, In case if tapping torque is close or higher than target torque, it is possible to divide

the process into 2 steps and use a Muli Sequence A or B with 2 Fastening steps: 15t
step with AC/TM strategy and high max torque value (target angle value in this case
is same as Free angle for normal fastening), 2" step with TC/AM strategy with
relatively low speed to avoid torque overshoot.
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