


5.4.3 |EEE 802.1X EAP

31 EAP Communication

“EAP-method”

“EAP-Inner-Method”

“EAP Client name”

“EAP password”
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Encryption methods:
-TLS

-TTLS

- FAST

- PEAP

Encryption methods:
- MSCHAP
- MSCHAPV2

Client name for EAP encryption.

Password for the EAP encryption.




“ Assumes the changes in the tool. The green check mark only appears
if something is entered in the fields “EAP client name” and “EAP pass-
word”.

“Read out of the tool” Reads the EAP settings from the tool.

L HS5T-Tool-Manager Version: 2.0.4.0

{ tool no.: 18380018 ‘ read | | write |
tool: setup:

communication

Wi-Fi| IPv4 | IEEE802.1X | roaming
EAP EAP-TLS X.509 |

CA: | Issuer: - lE‘

issued for:
valid from: = until: -
private key:

CA-Intermediate: Issuer: - [+

issued for:
valid from: = until: -
private key:

Client: |ssuer: -

issued for:
valid from: = until: -
private key:

read from tool |

COM5: connected & network administrator |~ || EFEN ~

32 Communication EAP TLS X.509

In the EAP-TLS encryption it is possible to load a certificate chain in the tool.
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/tC AII

“CA-Intermediate

“Client”

v

“read from too
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In

CA certificate

CA intermediate certificate:
Depending on the wireless module multiple certificates can be loaded/
saved.

Client key

Assumes the changes in the tool. The green check mark only appears
if something is entered in the fields “EAP client name” and “EAP pass-
word”.

Reads the EAP settings from the tool.



5.4.4 ROAMING

& HET-Tool-Manager

-
tool: setup:

communication

tool no.: 18380018

Wi-Fi| IPv4 | IEEE 802.1X | roaming
roaming on

roaming threshold: 40 [dBm]
roaming hysteresis: 10 [dBm]
scan trigger threshold: 30 [dBm]
scan trigger delta: 10 [dBm]
scan periodicity: 3 [s]
active scan duration: 20 [ms]
passive scan duration: 15 [ms]

COMS5: connected

write

read

& network administrator |:| EEHEN

33 Roaming Communication

When roaming is activated in the area of the same SSID an automatic change is made to

the access point with the stronger signal.
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5.4.5 TELEGRAMS

Under communication telegrams you can specify which data the tool should transfer
to the external control. It is possible to transfer OK and NOK graphic data. In doing so
whether each individual measurement value of the total measurement in the graphic
evaluation should be included can be specified or, for example, whether it should only be
every 3rd or 4th value (division factor) that should be transferred. What happens if the
tool cannot transfer the data can also be determined. The tool can wait for an answer
from the control so that the data can then be sent if there is an existing connection.

Ve
M =] @ @ toolno: 18380018 wite
tool: setup:
general  management | signals communication graphics | system time | basic settings | update
telegrams
send telegram TG1 «| LTG-Block-PR send ALL OK / NOK
graphics:
transmit data:
OK NOK L reverse
divisor: 1
spool:
record in spool
trials: 10 periode: 1,00 [s]
[ block tool until answer
abort telegram
COM5: connected “& administrator |:| EREN -

34 Communication telegrams
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NOTE
» The communication telegrams tab only opens if the configuration “Wi-Fi"”
has been activated in the basic settings tab as well as the “external control”

|H

release under “genera

“send telegram” Select the communication protocol TG1/TG2

“TG Block-PR”
Security function. While the motor is turning no incoming telegrams
from the tool will be answered.

“send ALL OK /NOK”
After the completed screw connection order an additional telegram
about the overall result will be sent.

“graphics” “transmit data”
Refers to the sending of the graphic data.
- OK: OK graphics are being sent.
- NOK: NOK graphics are being sent.
- Reverse: Graphics from the loosening program are being sent.

“divisor”

Determines the number of graphic values which should be transferred.
For example: If a graphic contains 1000 values and the division factor is
“2”, 500 values are transferred.

“spool” “record in spool”
activates/deactivates the repetition of results telegrams if these could
not be sent due to transmission problems.

“trials”
Sets the number of repetitions, per telegram, in the event of an error.

“periode”
Determines the time between the repeated sending of the telegrams.

“block tool until answer”
Tool stops until the answer to a telegram sent is received.

“abort telegram” If a screw connection order is cancelled by the user (user cancellation)
a telegram is sent to control.
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5.5 TAB “GRAPHICS”

e HS5T-Tool-Manager

M
tool: setup:

general | management | signals | communication  graphics |system time | basic settings | update

tool no.: 18380018 write

measurand: M1[Nm], M2[Nm], MDM/MDP[Nm] -
sampling rate: 333~ |[Hz] lag, _.; 0,150 | [s]
record time __: 2,048 [s]
COMS: connected «& administrator |:| EEN ~
35 Graphics

Over 150,000 curves can be stored in the tools. In this tab you can define the length, type
and quality of the curve.

Depending on the number of parameters selected the maximum recording time changes.
If the recording period is not long enough for the entire screw connection procedure the
front part of the graphic will be cut off.
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“measurand” Selection of the physical parameters of the curve display depending on
the tool type.
- Torque, angle, current, voltage
- Torque, angle, current
- Torque, angle
- Torque
Torque 1, torque 2, MDM/MDP*
Torque 1, torque 2, angle 1, angle 2?

“sampling rate” Determines the resolution of the graphics recording, 50 - 1000 Hertz
High quality (sampling rate) = low recording time
Low quality (sampling rate) = high recording time

“lagmax” Input of the recording time after reaching the switching condition.
“record timemax” Specifies the recording time which is possible as a result of the settings
selected.

1 Is only available with the EC2 tool type and enables graphic recording of the redundant torque incl. the permissible tolerance (MDM/MDP).

2 Is only available with the EC2 tool type and enables graphic presentation of the redundant torque and the redundant angle.
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5.6 TAB“SYSTEM TIME”

: —
il tool no.: 18380018 e

tool: setup:

general  management | signals | communication | graphics | system time | basic settings | update

Montag, 15. April 2019
16:37:13

| synchronise with PC ‘

COM5: connected “& administrator |:| EHEN ~

36 System time

Inthe system time tab the system time can be synchronised with the time of the computer
connected. This function is required in order to correctly record the time stamp of the
wrenching process.

If the system time and the time on the tool amount to a difference of more than 30
seconds a notification will appear during the read out of the tool.
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5.7 TAB “BASIC SETTINGS”

tool no-: 18380018 write

tool: setup:

general | management | signals | communication | graphics | system time | basic settings |update

hardware configuration

scanner Wi-Fi U recavery

COM5: connected “& administrator |:| EHEN ~

37 Basic settings

Selection of the connected hardware options.

“hardware “scanner”
configuration” Activated / Deactivated
“Wi-Fi”

Wi-Fi Activated / Deactivated

“recovery”

Activated / Deactivated

The recovery function enables the continuation of a job/sequence after
a battery change. This enables a battery change during an ongoing job/
sequence without any loss of data.
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5.8 TAB“UPDATE”

tool no.: 18380018 write
tool: setup:
general | management | signals | communication | graphics | system time | basic settings | update
firmware: (current version: 2.2.3.0)
file: fw_TorgBee cut v2.2.3.0_12.02.2019.upd
tool: TorqBee
settings:
recovery mode: automatic o
file: select
start | | Format SD-Karte |
COMS: connected “& administrator |:| EHEN
38 Update
NOTE

Before every update a data backup of the tool should be conducted manually
using the “save” symbol on the top left.

The firmware of the tool can be updated with an “update”.
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“firmware” “select”
Select firmware file(.upd format).
lltoolll
Tool type of the firmware file is displayed. The type from the file must
be identical to the current one, otherwise an update is not possible.

“settings” “recovery mode”
With “automatic” the data read out from the tool before the update is
entered again after the update (not from the backup file). With “from
backup file” (file must be selected) the data from the selected file is
entered after the update.

“start” Starts the update procedure.
“Format SD-Karte” Deletes all programs and screw connection results from the internal
memory.
NOTE

» It is recommended that you select the “automatic” recovery mode. In doing
so all previously read out program and settings are reloaded onto the tool
again after the update.
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6 TOOL PROGRAMMING

The programs stored on the tool are reached using the “programming” button on the
homepage.

programming

The current program names and numbers are listed in the program overview. In addition
the following information for each program is displayed:

e Default program

e loosening program

e Program with correction factor
e Number of steps

e Time stamp

e Active / Inactive

The time stamp of the last successful change to the programs is also part of the overview.

In addition access to the barcodes, processes and program table which can be selected
above by clicking on the corresponding tab, is located here.
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& H5T-Tool-Manager Version: 2.0.4.0

il tool no.: 18380018 write

tool: programs:

program: |barcode: | job/sequence: | program table:

last change: 03.07.2019 10:30:42

' [ [
) program0 D) o program 1 program2 E
ccw max. 33,0 Nm 8,0 Nm Test T-Gesamt Frg.
steps: 1 0939 steps:2 09:58 steps: 1 0939
02.04.2019 16.04.2019 02.04.2019

program 3 E program4 IZI program 5 E

Test T-Gesamt Startt soft Joint 3Nm unzuldssig/ 2
steps: 1 09:39 steps:4 1047 steps: 1 0939
02.04.2019 16.04.2019 02042019
I 1 1
program6 E program7 E program 8 E
NIO/ inaktiv NIO/ 2 NIO+10/ inaktiv
steps: 1 0a:39 steps: 1 09:29 steps: 1 0039
02042019 02.04 2019 02042019
COMS: connected «& administrator |:| REIEN

39 Programs

6.1 TAB “PROGRAM”

There are a possible 100 programs with 6 steps each.

Program O loosen, can not be deleted
Program 1 Programmable, can not be deleted
Program 90 - 99 MCT-Programs of the tool (preconfigured)

88 programs for individual programming are available.

Program: With up to six steps
Step: Per step with up to 5 possible switching conditions and up to
5 possible evaluation criteria.
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6.1.1 ACTIVATE/DEACTIVATE PROGRAM

Up to 100 programs are stored in the tool. For a better overview programs can be
activated or deactivated. Deactivated programs will be ignored by the tool.

Activate program:

Deactivate program:

By “clicking” the button the “power” symbol will
turn green.

By “clicking” the button the “power” symbol and the
program will be greyed out.

The active program will have a yellow star (default program) in the program overview.
The default program is then always executed when no explicit program specification is
made via barcode or external control.

& H5T-Tool-Manager Version: 2.0.4.0

- tool no: 18380018 wite
tool: programs:
program: |barcode: | job/sequence: | program table:
last change: 03.07.2019 10:30:42
| [ [
o) program0 D) O program 1 program2 E
cow max. 33,0 Nm 8,0 Nm Test T-Gesamt Frg.
steps: 1 steps: 2 09:58 steps: 1 0939
02.04.2019 16.04.2019 02.04.2019
| | [
program 3 program4 IE program > IE
Test T-Gesamt Startt soft Joint 3Nm unzuldssig/ 2
steps: 1 steps:4 1047 steps: 1 0939
02042019 16.04.2019 02 042019
| 1 1
program 6 program IE program 8 E
NIO/ inaktiv NIO/ 2 NIO+IC/ inaktiv
steps: 1 steps:1 Dg-20 steps: 1 0039
02.04.2019 02.04.2019 02042019
COM5: connected “& administrator |_| EEHEN ~

40 Programs
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6.1.2 CREATE/DELETE PROGRAM

A new program can be created with \ﬂ one click.
A program can be deleted on the E with one click.

& H5T-To ol-Manager Version: 2.0.4.0

M= @ tool no: 18380018

s

last change: 03.07.2019 10:30:42

9

should the program be deleted?

ok | | cancel

COM5: connected administrator G EN

41 Warning delete program
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6.1.3 SET PROGRAM AS DEFAULT PROGRAM

A program can be opened with a click on the program button.

V)

program 1
80Nm

steps:2 09:58
16.04.2019

A program can be identified as the “default program”. This is always executed if no other
program is specifically activated via barcode or an external control. This takes place in
the desired program with the “default program” or “default process” option.

& HST Tool-Manager Version:

M =] @@ toolno: 18380018 write

tool: programs: program 1:

program |option | double-hit (rehit)

program name: 3,0 Nm program number: 1
reverse program ||:| default program |
time evaluation characteristics:
() total time: reverse after joint: only if NOK -
EITOrS PEer screw: 2
counter 1

O [x]
step1 step2
2,5 Nm - 190 Uy 8,0 Nm - 30 U/
min. min.
9JO) ®®
COMD5: connected “& administrator |:| EN -

42 Default program
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6.2 CONFIGURE PROGRAM

To configure a program the corresponding program button must be clicked.

6.2.1 Program

-Manager

tool no.: 18380018 write

tool: programs: program 1:

program option | double-hit (rehit)

program name: 8,0 Nm

reverse program

program number: 1

Ll default program

characteristics:

time evaluation
() total time:

reverse after joint: only if NOK *
errors per screw: 2 -
counter 1

0 [x]
step 1 step2
2,5 Nm - 190 U/ 8,0 Nm - 30U/
min. min.
@©® @®

COMS: connected

«& administrator |:| EEHEN

43 Tab Program
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Settings for the program which apply across steps.

“program name”

“program
number”

“reverse program”

“default
program”

“time evaluation”

“characteristics”

Empty text field for the description of the program.

Input field for the program number.

Defines the program as a loosening program.

Defines the program as the default program.

- “T total”: Input of the maximum time for this program for the entire
screw connection order.
- “start at”: Criteria for the start of the time measurement.

Determines in which cases the last activated screw connection may be

loosened. This charcteristics is also dependent upon the function “NOK

acknowledgement” under the tab functions (see Chapter 5.1.3 Page 40).

Prohibited: Screw connection may not be loosened.

- only if NOK: Loosening is only possible in the event of NOK.

- if NOK or OK: It can be loosened after an OK, or NOK screw connec-
tion.

“errors per screw”

Input how often a NOK screw connection may be repeated.

- disabled: NOK screw connection can be corrected without limitation.
- 0...9: NOK screw connection may be repeated as often as is specified.

“counter”
Number of screw connections which should take place with one ena-
beling. In manual mode the screw count number function is inactive.

NOTE

The time evaluation is made for the entire screw connection order (all enabled
screws). After expiry of the specified time the work order is interrupted,
regardless of whether all the screw connections have been completed.
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6.2.2 Option

-Manager A

tool no.: 18380018 write

tool: programs: program 1:

program | option |double-hit (rehit)

target torque correction factor: 1,000 | [N-m]/[N-m]

actual torque correction factor: 1,000 | [N-m]/[N-m]

reverse until first evaluation

L confirm OK

reverse program program 0 N

record graph Mstart: 0,00 |[N-m]

L 1xNOK -> total NOK L1 1xNOK -> cancel job

0) [x]
step1 step2
2,5 Nm - 190 U/ 8.0 Nm - 30 U/
min. min.
9JO) ®@®
COM5: connected “& administrator |:| EEHEN

44 Tab Option

“target torque The correction factor is needed primarily in the event of extremely

correction factor” difficult screw connections. In order to reduce exceeding the desired
torque value the stop point can be adjusted. A value lower than 1 leads
to an earlier stop of the tool.
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“actual torque
correction factor”

“reverse until first
evaluation”

“confirm OK”

“reverse program”

“record graph Mstart”

“1XxNOK=>total NOK”

“1xNOK = cancel
job”
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This correction factor is used in order to compensate for friction losses
of different drives (flat drives), or extensions. If the torque values of the
measurement system and the tool are different these can be adjusted
using the correction factor. To this end the torque value of the tool can
be divided by the measured torque value of the reference system. The
result is then entered as the correction factor.

(Nm tool)/(Nm reference system) = factor

If you set a current torque correction factor this program will be identi-
fied directly in the program overview with a small exclamation point &

Loosen is permissible up to the first evaluation in the assembly direc-
tion.

For Example: In an already pre-installed part all the screws need to be
loosened so that an additional component can be inserted. In the next
step all screws are retightened and evaluated.

The OK screw connection must then be confirmed in the prescribed
time using the yellow key in the display. After expiry of the time and
without a confirmation the screw connection is automatically assessed
as NOK and documented.

Assignment of the loosening program for this screw program.

Start torque for the graphic recording. The data points before Mstart
will not be recorded.

If a single screw connection of the screw job is evaluated as NOK, the
whole job will be evaluated as NOK at the end.

If a screw connection of the screw job is evaluated as NOK the job is
immediately interrupted and evaluated as NOK.



tool no.: 18380018

tool: programs:

program: | barcode: | job/sequence: | program table:

last change: 21.08.2019 10:35:26

' [ 1

O program0 ) ) program 1 program2 E
ccw max. 33,0 Nm 8,0 Nm Test T-Gesamt Frg.

steps: 1 0239 r steps: 2 1035 steps: 1 0939
02.04.2019 * 21.08.2019 02.04.2019

| [ [
program 3 @ program4 E program 3 @

Test T-Gesamt Startt soft Joint 3Nm unzuléssig/ 2

steps: 1 0g:39 steps:4 1047 steps: 1 0939
02.04.2019 16.04.2010 02.04.2019

I 1
program 6 E program7 IEI program & @

NIO/ inaktiv NIO/ 2 NIO+10/ inaktiv
steps: 1 00:30 steps:1 00:30 steps: 1 0039
02.04.2019 02.04.2019 02.04.2019
COM5: connected & administrator |:| ERen -

45 Correction factor active
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6.2.3 Double-Hit (Rehit)

The function double-hit (rehit) serves to identify already tighten screw connections. If
the target torque within the set angle value is reached this screw connection is assessed
as a double-hit (rehit). The screw connection process ends. If the “Double-Hit = NOK”
function is also activated the screw connection process is ended and assessed as NOK.

tool no.: 18380018

tool: programs: program 1:

program | option double-hit (rehit)

double-hit-recognition active

Angle minimum: 60 [
LI Double-Hit -> NOK

© [x]
step 1 step 2
2,5 Nm - 130 U/ 80 Nm - 30 U/
min. min.
@® ®@®
COMS: connected “& administrator I:I EHEN -

46 Tab Double-Hit (Rehit)

“double-hit- “Angle minimum”
recognition active” Determines the maximum angle up to which the achievement of the
target torque will be identified as a double-hit (rehit).

“Double-Hit =NOK”
Double-Hit (Rehit) is assessed as NOK.
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6.3  THE STEPS

A program can consist of up to 6 steps.
Each step can be occupied with different strategies:

e Torque strategy

* Angle strategy

e Yield point screw connection

e Torque screw connection with locking torque, or friction coefficient calculation

For all strategies the corresponding torque - angle or time monitoring can be generated:
e Torque controlled with rotation angle monitoring
e Rotation angle controlled with torque monitoring

& HET-Tool-Manager Version:

@ tool no.: 18380018 read | | write
tool: programs: program 4:

program option | double-hit (rehit)

program name: Soft Joint 3 Nm program number: 4
U reverse program default program
time evaluation characteristics:
(M total time: reverse after joint: prohibited “
errors per screw: disabled
counter 2

0) E3 E3 [x]
step 1 step 2 step 3 step4 step
run-up backup moment head rest Final tightening Final tightening
2JO) @ SI0 ®®
COMS5: connected “& administrator |:| EEHEN
47 Steps
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[x]

step1 step2

run-up backup moment

step3

head rest

x]fo] [x]

step4 step 5

Final tightening

®@®

Final tightening

oo || 9o || oo

T 1

When the step is successfully completed the tool moves into the next step. If the step
is not successfully complete the screw connection is assessed as NOK. In addition a
new step may be added by clicking on | +].

[x]

step1 step2

run-up backup moment

Q@ Q@

step 3

head rest

B0

x}lo]  [X]

Final tightening

@®@®

step4 step 5

Rep.

AN\ A
’I"I‘ ’I"I‘

L
’L"J‘

When the step is successfully
completed the tool moves into
the next step. If the step is not
successfully complete the screw
connection is assesses as NOK.
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When the step is successfully
completed the tool switches into
the final tightening. If the step is
not successfully completed an
intermediate step is activated
in order to, for example, slightly
loosen the screw and then
retighten it.




6.4 Tab “general”

tool no.: 18380018

tool: programs: program 4: step 1:
general |gear | strategy | option | evaluation 6

description: run-up step number: 1

Uvalues from the program table

rcharacteristics:
interrupted start: restart current step ~
next step if OK: 2 *
next step if NOK: | end o

U stop before next step
U discard result

waiting time: 0,000 [s]
COM5: connected “& administrator D EEHEN ~
48 Tab general
“description” Name of the step (free input), max. 20 characters.
“step number” Number of the current displayed program step.
“values from the The shut-off parameters in the program step will be replaced by the

values entered in the program table. This function must be activated

by the manufacturer.

program table”
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“characteristics”
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“interrupted start”

Behaviour when activating the start key prior to reaching the switch

condition.

- Prohibited: if the start key is released this leads to a NOK assessment.

- Restart current step: if the start key is released the current step will be
restarted upon repeated activation of the start key.

- Back to step 1: if the start key is released the first step will be restart-
ed upon repeated activation of the start key.

- Evaluate: if the start key is released this leads to an evaluation of the
step.

“next step if OK”
Determines the next step after an OK assessment.

“next step if NOK”
Determines the next step after a NOK assessment.

“stop before next step”
Pause the program after a completed step. To continue the program
the start key must be reactivated.

“discard result”
Results for the step will not be stored.

“waiting time”
Wait time before switching into the next step; the start key may not
be released.



6.5 Tab “gear”

ool-Manager

tool: programs: program 4: step 1:
general gear strategy option | evaluation @

tool no.: 18380018 read | | write ‘

direction of rotation: c cw v start-up ramp: 0,200 [s]
control method: rpm > rpMtarget: 600 [min™"]

L potentiometer

stop mode: no stop L4
COM5: connected & administrator |:| EEHEN ~
49 Tab gear
“direction of rota- Rotation direction of the output.
tion”
“start-up ramp” Time specification within which the target number of revolutions for

this step should be reached.

“control method” - rpm: Number of revolutions is regulated.
- Torque - rom: Number of revolutions per minute will be regulated de-
pending on the applied torque.
- Angle - rom: Number of revolutions per minute will be regulated de-
pending on the rotation angle achieved.
- Set - rom: Number of revolutions will not be readjusted (open loop).
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“rpmtarget”

“rpmmin”

“shiftdown point”

“potentiometer”

“stop mode”
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Specification of the number of revolutions per minute for the respec-
tive control type.

Specification for the minimum number of revolutions per minute for
the torque-rpm, or angle-rpm control methods.

Percent value of target torque, or target angle. Starting at this value the
number of revolutions per minute will be continuously decreased, until
reaching the set minimum number of revolutions per minute.

Activates the regulation of the speed by the position of the trigger
switch.

Changes the shut off behaviour in the respective screw joint.
- no stop: Motor will not be actively stopped.
- Soft-stop: Torque is slowly reduced after stopping the motor.
- Stop- ramp: Time in which the torque is decreased.
- Stop-Moment: Percentage share of the end torque for the start of
the stop ramp.
- Stop: Default braking
- ECO Stop: Stop with recuperation. Part of the kinetic energy is direct-
ed to the battery when stopping.
- Fast Stop 50 %: Braking with reversal of current (low energy consump-

tion).
- Fast Stop 75 %: Braking with reversal of current (medium energy con-
sumption).

- Fast Stop 100 %: Braking with reversal of current (high energy con-
sumption).

- Stop & release: Braking and turn 2° in opposite direction. (The drive is
released for comfortable removal of the tool.)



6.6 Tab “strategy”

& H5T-Tool Manager Ver:

E tool no.: 18380018 write
tool: programs: program 4: step 1:

general | gear| strategy option | evaluation é

rshifting conditions: A
@ torque: torque [N-m]
Mtarget 1,00 [N-m] current [A]
Mstart [N-m]
Mlimit* [N-m]
() angle: Minae| 1,07
@ current: Mgl 1,00 fm======== .7
©) gradient: 7
Min [ 0.93
(%) time: 023 ]
revaluation:
t E
@ oquue : -
093  |=Mactual= 1,07 | [N-m] / Cmin| 25 Omae 500 angle [
® angle: -
25 <0 actual=l500 [ e )
[ e
COMS: connected “& administrator D EEHEN
50 Tab Strategy
DANGER

If you only set an angle or time as a target value you must program a torque

limit for emergency stop in order to protect workers and the machine from
too high a transmission of power.
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“shifting conditions”

-82-

The tool will observe all activated shifting conditions and ends the cur-
rent step upon reaching the target specification(s) or limits. When the
set value is reached the step is complete.

“torque”

- Mrarget: The target torque to be reached.

- Mstqrt: Beginning of the angle counting.

- Miimit: Upper limit of the torque (only visible if no Mtarget and no
torque evaluation are activated).

- Miimit»: Lower limit of the torque, defines the torque value which you
may no longer fall below upon reaching Msgart.

“angle”

- ATarget: Target value of the angle.

- arimit: Upper limit of the angle (only visible if no Wtarget and no angle
evaluation are activated).

“current”

- Itarget: Target value of the current.

- ILimit: Upper limit of the current (only visible if no ltarget and no current
evaluation are activated).

“gradient”

- GTarget: Corresponds to a percentage value of the maximum torque
rate of increase. If the torque is increasing more slowly than before
the tool will shut off.

“time”

- Trarget: Target value for time.

- TLimit: Maximum duration (only visible if no Trarget and no time evalu-
ation are activated).

“& symbol”
Activates the option of combining multiple target values. (The target
value reached first leads to a shift into the next step).



For example, in order to correctly record incorrect assemblies, “idle screw connections”
or overruns there is the “evaluation”. Here, corresponding limits can be programmed for
all parameters.

& H5T-Tool-Manager

-
tool: programs: program 4: step 1:
general | gear| strategy option | evaluation @
rshifting conditions: A
@torque: torque [N-m]
Mtarget .00 | [N-m] corment 141
Mstart [N-m]
Miimit' [N-m] D
@angle: Muse 1,07
@ current: M| 1,00 fm======== .79 ‘
() gradient: 4
: Mminl.%
@tlme:
revaluation:
t -
D) oquue -
0,93 =Mactuals 1,07 | [N-m] D / Omin| 25 | Omae 500 angle [°]
-
= actuals 200 [F1 time [s]
(Y mirrant:
COM5: connected “& administrator |:| EEHEN ~

51 Tab Strategy
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“evaluation”

-84 -

Criteria for the evaluation of the actual values achieved for the current
step.

“torque”

Setting the lower and upper limit of the torque. If the torque lies out-
side these limits the step is assessed with NOK. Using the % sign the
limits can be set as percent values of the target value (target value
must be activated). Reaching the upper limit automatically leads to ad-
vancement and NOK evaluation.

“angle”

Setting the lower and upper limit of the angle. If the angle lies outside
these limits the step is assessed with NOK. Using the % sign the limits
can be set as percent values of the target value (target value must be
activated). Reaching the upper limit automatically leads to advance-
ment and NOK evaluation.

“current”

Setting the lower and upper limit of the current. If the current lies out-
side these limits the step is assessed with NOK. Using the % sign the
limits can be set as percent values of the target value (target value
must be activated). Reaching the upper limit automatically leads to ad-
vancement and NOK evaluation.

“gradient”

Setting the lower and upper limit of the gradient. If the gradient lies
outside these limits the step is assessed with NOK.

“time”

Setting the lower and upper limit of the length of time. If the length of
time lies outside these limits the step is assessed with NOK. Reaching
the upper limit automatically leads to advancement and NOK evalua-
tion.



52 The strategy as a graphic depiction

All limit values can also be changed directly in the graphic.
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6.7 Tab “option”

tool no.: 18380018

tool: programs: program 4: step 1:

general | gear | strategy | option evaluation

correction factor angle: 1,000 [°1/[°]1

current rejection: 0,000 [s]

MDM monitoring
MTP: 0,00 [N-m]
+MDP: 0,00 [N-m]

L detect securing/prevailing torque

gradient average 0 [values]

COMS: connected

correction angle:

chord angle

«& administrator I:‘ EHEN v

0.0

2,0

53 Tab Option

“correction factor Factor for the correction of systematic deviations of the actual angle
angle” measures in the tool from the reference measurement system (meas-

“correction angle”

J

“current rejection”

“MDI-monitoring”
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uring bench) (default value 1,000).
Correction value for the target angle of the tool (default value 0.0°).

The measured current will not be evaluated at the beginning of the
step for the time set (elimination of the starting current).

In this control method the current is measured and evaluated as a re-
dundancy to the torque. If this lies outside the defined limits the pro-
cess is interrupted and assessed as NOK.



“MDM-monitoring” For tools in which two independent torque sensors are installed (EC2
design) the measurement of the redundancy sensors is used as the
control value. If this lies outside the defined limits the process is inter-
rupted and assessed as NOK.

“MTP” Start torque value from which the redundancy measurement begins.

“+MDP” Permissible deviation of the redundancy value. (Tolerance)

& H5T-Tool-Manager Version: 2.0.4.0

@ . tool no.: 18380018 read | | write ‘

tool: programs: program 4: step 2:

general | gear | strategy | option evaluation *
correction factor angle: 1,000 [*1/[°]  correction angle: 0,0 [®]
current rejection: 0,000 [s]

MDM monitoring

MTP: 0,00 [N-m]
+MDP: 0,00 [N-m]

detect securing/prevailing torque

measurement methode | shut off value E
‘shut off value
max. value
gradient average 5 | min value 50 [
average
COMS5: connected «& administrator I:‘ EHEN -

54 Determine locking torque
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»

NOTE

The locking torque can be determined in one step and used in a subsequent
step. The locking torque can be determined in the pre-tightening, e.g. in step
2, and then taken into consideration in step 3 during end torque. In step 1 it
is only possible to determine the locking torque.

“detect securing/pre-  Activates the determination of the locking torque.
vailing torque”

-88-

“measurement methode”

Selection of the method to determine the locking torque.

- Switch-off value: The last determined value of the step will be saved
as the locking torque.

- Maximum value: The maximum value of the step will be saved as the
locking torque.

- Minimum value: The minimum value of the step will be saved as the
locking torque.

- Average: The average of the step will be saved as the locking torque.




& HST-Tool-Manager Version: 2.0.4.0

@ ) tool no.: 18380018

tool: programs: program 4: step 3:

general | gear | strategy  option evaluation *
correction factor angle: 1,000 [*1/[1  correction angle: 0,0 [°]
current rejection: 0,000 [s]

LI MDM monitoring

consider securing/prevailing torque

torque display with securing/prevailing torque <

'with securing/prevailing torque

gradient average 5 | without securing/prevailing torque 50 [

COMS: connected +& administrator I:‘ EEN v

55 Use locking torque

“consider securing/ The saved locking torque will totalled with the torque target value
prevailing torque” (friction coefficient). (Is only available in the following step)

“torque display”

- with securing/prevailing torque: The display shows current torque
reached.

- without securing/prevailing torque: The display shows current torque
reached minus the locking torque.

“gradient average” Number of values which are used for the average filter of the gradient.
“chord angle” Determines across how many angle degrees the gradient will be
formed.
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6.8 Tab “evaluation”

tool no.: 18380018

tool: programs: program 4: step 3:

COMS5: connected

«& administrator I:‘ B EN -

general gear | strategy | option evaluation *
element: active: a 1[°]: a2[°]: M 1[N-m]: M 2[N-m]: To[%]: type:
curve 1 O 1220 |180 2,50 1,50 20,00 | = ~
curve 2 ] |220 (180 |2,50 1,50 20,00 | = ~
b-angle upper| O |100 |50 2,50
b-angle lower| [ |50 0 1,50
sampling rate: standard  * [Hz]

56 Tab Evaluation

-90-



,curve 1
curve 2”

“b-angle upper
b-angle lower”

“sampling rate”

A curve consists of a base line which is defined across two points

(torque and angle). The permissible deviation from the base line is

specified using the tolerance. An OK assessment only takes place if the

torque process lies within the defined limits. It is important to ensure

that curves exhibit a defined direction which is identified by an arrow.

- Active: Checkboxes in order to activate/deactivate the windows and
curves.

- a 1[°]: First point of the element on the angle axis.

- a 2[°]: Second point of the element on the angle axis.

- M 1[Nm]: First point of the element on the torque axis.

- M 2[Nm]: Second point of the element on the torque axis.

- To[%]: The tolerance determines the permissible deviation from the
base line of the curve.

- Type: Specifies whether the evaluation is made horizontally or verti-
cally. The orientation results from the torque curve.

(Steep curve 11l v ,flatcurve = ~ )

Limits the area which the screw curve may pass through. The unique-

ness of this element is that the angle counting refers to the switch-off

point. The switch-off point, in this sense, corresponds to the 0° angle.

- Active: Checkboxes in order to activate/deactivate the angle monitoring.

- o 1[°]: First point of the element on the angle axis.

- a 2[°]: Second point of the element on the angle axis.

- M 1[Nm]: Defines the torque that the screw curve may not exceed or
fall below.

Determines the resolution of the graphics recording.

High quality (sampling rate) = low recording time
Low quality (sampling rate) = high recording time
With the “default” selection the setting from Chapter 5.5 Tab “Graphics” from page 58

is assumed.
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7 PROGRAM EXAMPLES

Inthis chapter different examples for the creation of screw programs are described. Please
note that the examples are primarily intended to inform you of the numerous options
for the tool and its use. It is, however, not permitted to determine which procedure is
suitable for your own screw connection and how the parameters of the screw program
are determined.

7.1  STRATEGY TORQUE CONTROLLED/ROTATION ANGLE MONITORED
To this end a new program will be created which we have called “torque controlled”.
Under the “program” tab an additional step will be added to the standard existing step

1. In the area “charcteristics” the value “only if NOK” will be set for “errors per screw”,
which permits a screw connection to be loosened after a NOK screw connection. With

& HET-Tool-Manager Version: 2.0.4.0

@ tool no.: 18380018
tool: programs: program 11:

program option | double-hit (rehit)

read write

program name: torque controlled

L reverse program

program number: 11

L default program

time evaluation
() total time:

characteristics:

reverse after joint: only if NOK =
Errors per screw: 2

counter 1

0) [x]

step step2

pretightening

2JO; ®®

final tightening

COMS5: connected

‘& administrator |:| EREn -

57 Sample program 1 Program
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the "errors per screw” we set the parameters so that an overall NOK is only issued after
the third attempt which is assessed with NOK.
We have made no changes under the “option” tab.

e HS5T-Tool-Manager Version: 2.0.4.0

M= ] &/ @ toolno: 18380018 e
tool: programs: program 11:

program | option | double-hit (rehit)

double-hit-recognition active

Angle minimum: 30 [
L Double-Hit -> NOK

0) [x]
step step2
pretightening final tightening
2JO) @®
COMS: connected «& administrator |:| EEN ~

58 Sample program 1 Double-Hit (Rehit)

Under the “double-hit (rehit)” tab we activated the double-hit identification and entered

the minimum angle of 30° so that a screw connection is assessed as a double-hit if the
angle achieved is smaller than 30°.
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Now we will devote our attention to the steps, beginning with step 1. Under the tab
“general” nothing needs to be changed because the charcteristics already corresponds
to our expectations. An aborted start is not permitted in the event of an OK assessment
in the first step the program jumps into the second step and in the event of a NOK
assessment the program is ended.

& HS5T-Tool-Manager Version: 2.0.4.0

M= 2@/ @ toolno: 18380018 writa

tool: programs: program 11: step 1:
general |gear | strategy | option | evaluation 6

description: pretightening step number: 1

L values from the program table

rcharacteristics:
interrupted start: restart current step ¥
next step if OK: 2 -
next step if NOK: | end ©

U stop before next step
U discard result

waiting time: 0,000 [s]

COM5: connected “& administrator |:| EHEN -

59 Sample program 1 General 1
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In the “gear” tab we parameterise the number of revolutions per minute and the type of
control for the motor. We set 250 rpm and select "rpm" for the control method whereby
the tool will try to maintain this rotation speed, even under load. In order to obtain a
more engine-friendly start and reduce the starting current peak at the same time we will
set another “start-up ramp” of 150ms. For stop mode we will select “no stop” because
we want to achieve a fluid transfer into the second step in which the final tightening of

the screw connection then takes place.

& HS5T-Tool-Manager Version: 2.0.4.0

E tool no.: 18380018
tool: programs: program 11: step 1:

general gear |strategy | option | evaluation

direction of rotation: c CW

control method: rpm

L potentiometer

stop mode: no stop

COMS: connected

read | | write |

start-up ramp: 0,200 [s]

rpPMtarget: 250 [min™"]

& administrator |:| ELEN ~

60 Sample program 1 Gear 1
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Under the “strategy” tab both shifting conditions as well as evaluation criteria can be
set. In the first step, however, the condition for proceeding as soon as a torque of INm is
reached, which we enter at “Mrarget”, is sufficient. We do not need to make any changes
in the “option” and “evaluation” tabs.

The first step is parameterized and we switch into the second step, the final tightening.

& HST-Tool-Manager Version: 2.0.4.0

FEEENTIEET
.tool programs: program 11: step 1:
general | gear| strategy option | evaluation 6
rshifting conditions: A
@torque: torque [N-m]
Mtarget 1,00 [N-m] current [A]
Mstart [N-m]
Mlimit" [N-m] I:l
@angle:
@ current: Miscof
@gradient:
(¥) time:
revaluation:
@torque:
@angle:
t
@curre-n -
@gradlent: —
@time:
COMS5: connected “& administrator |:| EREN -

61 Sample program 1 Strategy 1

-06 -



Under the “general” tab we do not need to make any more changes for the charcteristics
because this is already automatically set the way we want it during the creation of the
step. An aborted start is not permitted and both in the event of an OK - as well as with a

NOK assessment of the second step, the program will be ended.

& HST-Tool-Manager Version: 2.0.4.0

wiH =] | & @ toolno: 18380018 e

tool: programs: program 11: step 2:
general |gear | strategy | option | evaluation *

description: final tightening step number: 2

Uvalues from the program table

rcharacteristics:
interrupted start: | prohibited 3
next step if OK: end
next step if NOK: | end

U stop before next step

U discard result
waiting time: 0,000 [s]

«& administrator |:| EEHEN -

COMS: connected

62 Sample program 1 General 2
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Now we selected a different control type under the “gear” tab. With the option “torque-
rom” the rotation speed is controlled depending on the torque achieved. To this end, the
rotation speed with which the step should be started with is specified under “romzarget";
we slow the tool down here and set the speed at 100 rpm. The value “rpmmin” specifies
the switch off speed; when switching off we only want to be 50 rpm. The shiftdown point
relates to the target torque to be reached in the program in percent. As soon as it has
been reached the tool begins to regulate the speed down, but not slower than “rpmmin”.
Because we did not set a stop in the first step and the tool is already turning when it
switches into the second step we do not need a start-up ramp. However, in this step the
tool should come to a stop when reaching the set torque which is why we are setting
“ECO-Stop” in the stop mode, an effective and gentle method of stopping.

& HS5T-Tool-Manager Version: 2.0.4.0

tool no.: 18380018 write
tool: programs: program 11: step 2:
general gear strategy | option | evaluation @

direction of rotation: c CW v

control method: torque - rpm o rpMtarget: 100 [min™"]
rpmmin: 50 [min™"]
shiftdown point: |50 [%]
stop mode: ECO-Stop “
COMS: connected “& administrator |:| EEN -

63 Sample program 1 Gear 2
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Under the tab “strategy” we set the parameters for the screw joint. With these switch
conditions we set “Mtarget” at 5.00 Nm; the tool hereby switches off when reaching this
torque value. With “Mstart” the torque is specified from which the angle counting begins.
We set it to 50% of the target torque, at 2.50 Nm. In the evaluation we set the upper and
lower limits for the evaluation criteria “torque” and “angle”. For the torque we tolerate
1+7% of the target torque. The rotation angle must lie between 120 and 180 angle degrees
so that the screw connection will be evaluated as OK. In the graphic all evaluation limits
are stylistically represented so that a quick overview of the screw joint is provided.

e HS5T-Tool-Manager Versio A0

D tool no.: 18380018 write

tool: programs: program 11: step 2:
general | gear| strategy option | evaluation ?

rshifting conditions:

@torque: A torque [N-m]

Mtarget 5,00 [N-m] current [A]
Mstart 250 | [Nm]

Mlimit" [N-m] D

() angle: Mumae|_5.35
@ current: Mgl 5.00 f=======—— .7 ‘
O] gradient: W
Mpin | 465
(¥) time: 465 ]
revaluation:
@ torque: —
M 2,50 =
465  |=Mactual= 335 [N-m] D sm_/r Gmin| 120 | Omae 180 angle [7]
® angle: -
120 =0 actual=s 180 1 time [s]
(V) ruirrant:
COM5: connected “& administrator |:| EN ~

64 Sample program 1 Strategy 2

No changes needed to be made in the “option” and “evaluation” in the second step as
well. The torque controlled program with torque and rotation angle monitoring is now
complete.
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7.2 STRATEGY ROTATION ANGLE CONTROLLED/TORQUE MONITORED
Switch-off using the rotation angle with torque monitoring.

To this end a new program will be created which we have called “angle controlled”. Under
the “program” tab an additional step will be added to the standard existing step 1. In
the area “characteristics” the value “only if NOK” will be set for “reverse after joint”,
which permits a screw connection to be loosened after a NOK screw connection. With
the "error per screw” we set the parameters so that an overall NOK is only issued after
the third attempt which is assessed with NOK.

We have made no changes under the “option” tab.

= H5T-Tool-Manager Version: 2.0.4.0

mH =] |& @ toolno: 18380018 write

tool: programs: program 12:

program option | double-hit (rehit)

program name: angle controlled program number: 12
U reverse program L default program
time evaluation characteristics:
(M total time: reverse after joint: only if NOK “
errors per screw: 2
counter 1

© [x]
step1 step2
pretightening final tightening
8JO; ®@®
COM5: connected & administrator I:I EEHEN

65 Sample program 2 Program
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Under the “double-hit (rehit)” tab we activated the double-hit identification and entered
the minimum angle of 30° so that a screw connection is assessed as a double-hit if the

angle achieved is smaller than 30°.

= H5T-Tool-Manager Version: 2.0.4.0
mH =] |& @ toolno: 18380018 e

tool: programs: program 13:

program | option | double-hit (rehit)

double-hit-recognition active
Angle minimum: 30 [
U Double-Hit -> NOK

) [x]
step1 step2
pretightening final tightening
BJO) ®®

«& administrator I:I EEHEN

COMS5: connected

66 Sample program 2 Double-Hit (Rehit)
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Now we will devote our attention to the steps, beginning with step 1. Under the tab
“general” nothing needs to be changed because the characteristics already corresponds
to our expectations. An aborted start is not permitted in the event of an OK assessment
in the first step the program jumps into the second step and in the event of a NOK
assessment the program is ended.

& HST-Tool-Manager Version: 2.0.4.0

il M =] ] '&) @] tool no: 18380018 —
tool: programs: program 12: step 1:

general |gear | strategy | option | evaluation @E

description: |pretightening step number: 1

U values from the program table

rcharacteristics:
interrupted start: restart current step ¥
next step if OK: 2 v
next step if NOK:  end g

U stop before next step
U discard result

waiting time: 0,000 [s]

COMS: connected “& administrator |:| EEHEN -

67 Sample program 2 General 1
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In the “gear” tab we parameterise the number of revolutions per minute and the control
method for the motor. We set 250 rpm and select “rpm” for the control method whereby
the tool will try to maintain this rotation speed, even under load. In order to obtain a
more engine-friendly start and reduce the starting current peak at the same time we will
set another “start-up ramp” of 150ms. For stop mode we will select “no stop” because
we want to achieve a fluid transfer into the second step in which the final tightening of
the screw connection then takes place.

& HST-Tool-Manager Version: 2.0.4.0

M =] ] '&) @] tool no: 18380018 write

tool: programs: program 12: step 1:

general  gear strategy | option | evaluation @E
direction of rotation: ¢, CW v start-up ramp: 0,150 | [s]
control method: rpm 7 rpMtarget: 250 [min™]

L potentiometer

stop mode: no stop <

COMS: connected “& administrator D EHEN ~

68 Sample program 2 Gear 1
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Under the “strategy” tab both progression conditions as well as evaluation criteria can be
set. In the first step, however, the condition for proceeding as soon as a torque of 3Nm is
reached, which we enter at “Mrarget”, is sufficient. We do not need to make any changes
in the “option” and “evaluation” tabs.

& HST-Tool-Manager Version: 2.0.4.0

il tool no.: 18380018 write
tool: programs: program 12: step 1:

general | gear| strategy |option | evaluation @E

rshifting conditions:

@torque: A torque [N-m]
Mtarget 3,00 [N-m] current [A]

Mstart [N-m]

Mlimit’ [N-m] D
@angle:

() current:
O] gradient:
() time:

Mtarg i

cevaluation:

(¥) torque:
@angle:
() current:
@gradient:
() time:

COM5: connected «& administrator |:| BN ~
69 Sample program 2 Strategy 1

-

time [s]
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The first step is parameterized and we switch into the second step, the final tightening.
Under the “general” tab we do not need to make any more changes for the charcteristics
because this is already automatically set the way we want it during the creation of the
step. An aborted start is not permitted and both in the event of an OK - as well as with a
NOK assessment of the second step, the program will be ended.

& HS5T-Tool-Manager Version: 2.0.4.0

M =] | '&) @] toolno: 18380018 write

tool: programs: program 12: step 2:

general |gear | strategy | option | evaluation Q

description: |final tightening step number: 2

U values from the program table

~characteristics:

interrupted start: | prohibited 4

next step if OK: end N

next step if NOK:  end =
U stop before next step

U discard result
waiting time: 0,000 [s]

COMS5: connected

«& administrator |:| EEHEN -

70 Sample program 2 General 2
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Now we selected a different control method under the “gear” tab. With the option
“angle-rpm” the number of revolutions the speed is controlled depending on the torque
achieved. To this end, the number of revolutions per minute with which the step should
be started with is specified under “rpmtarget”; we slow the tool down here and set the
speed at 100 rpm. The value “rpmmin” specifies the switch off speed; when switching off
we only want 50 rpm. The “shiftdown point” relates to rotation angle to be reached for
the program in percent. As soon as it has been reached the tool begins to regulate the
speed down, but not slower than “rpmmin”. Because we did not set a stop in the first step
and the tool is already turning when it switches into the second step we do not need a
start-up ramp. However, in this step the tool should come to a stop when reaching the
set rotation angle which is why we are setting “ECO-Stop” in the stop mode, an effective
and gentle method of stopping.

& H5T-Tool-Manager Version: 2.0.4.0

D tool no.: 18380018 write
tool: programs: program 12: step 2:

general gear strategy | option | evaluation Q

direction of rotation: c cwW v

control method: angle - rpm 7 rpMtarget: 100 [min™"]
rpmmin: 50 [min™"]
shiftdown point: |50 [9%]
stop mode: ECO-Stop -
COMS5: connected “& administrator |:| EHEN -

71 Sample program 2 Gear 2
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Under the tab “strategy” we set the parameters for the screw joint. With these switch
conditions we set “,atarget“ at 60°; the tool hereby switches off when reaching this rotation
angle. By setting “Mstart” at 2.50 Nm the angle counting begins only upon reaching this
torque. In the evaluation we set the upper and lower limits for the evaluation criteria
“torque” and “angle”. With the torque, generous limits, from 5.00 to 8.00 Nm, because
our target value is the rotation angle. The rotation angle may deviate a maximum of 5°
so that the screw connection is evaluated as OK. In the graphic all evaluation limits are
stylistically represented so that a quick overview of the screw joint is provided.

No changes needed to be made in the “option” and “evaluation” in the second step as
well. The rotation angle controlled program with torque and rotation angle monitoring
is now complete.

Toel-Manager Ver

)] @] tootnos ra3so01s
tool: programs: program 12: step 2:
general | gear| strategy |option | evaluation *
shifting conditions:
@tor ue:
9 Mz s [N-m] A torque [N-m]
Vitarget - current [A]
Mstart 2,50 | [N-m]
Mlimit’ [N-m]
®a':9'9: & Mnsd,_2,00
atarget 00 [l ‘
() current: ’/!
@gradient: Muin| 5.00 i
@time: =
i
revaluation: | a I 50
@torque: Mezzre| 2,50 T - ==l = | F—
Olrin Clrnax angle
500  |<Mactual< 800  |[N-m] / ’
(=) angle: limez;-
55 2 actuals 65 g} I:‘
COMD5: connected “& administrator |:| EHEN -

72 Sample program 2 Strategy 2
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7.3  STRATEGY GRADIENT CONTROLLED/ROTATION ANGLE MONITORED
Switching off using the torque-gradient with angle monitoring.

To this end a new program will be created which we have called “Gradient (Yield)”. Under
the “program” tab an additional step will be added to the standard existing step 1. In the
area “characteristics” the value “NOK” will be set for “reverse after joint”, which permits a
screw connection to be loosened after a NOK screw connection. With the "error per screw”
at “disabled” we set the parameters so that an overall NOK is already issued after the first
attempt which is assessed with NOK. For screw connections which are gradient controlled the
yield strength of the screw material is used, therefore the effective force, starting from which
the material no longer deforms elastically, but plastically. For this reason a screw which has
already been stressed above its yield strength cannot be used again.

& HST-Tool-Manager Version:

il M =] ] '&) @] tool no: 18380018 write

tool: programs: program 13:

program |option | double-hit (rehit)

program name: Gradient (Yield) program number: 13
U reverse program L default program
time evaluation characteristics:
(V) total time: reverse after joint: only if NOK “
eITOrs per screw: disabled
counter 1

0) [x]
step1 step2
pretightening final tightening
8]0 OO,
COMDS: connected “& administrator |:| EHEN -

73 Sample program 3 Program
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We have made no changes under the “option” tab. Under the “double-hit (rehit)” tab we
activated the double-hit identification and entered the minimum angle of 30° so that a
screw connection is assessed as a double-hit if the angle achieved is smaller than 30°.

& HST-Tool-Manager

@..... tool no.: 18380018 write

Etool: programs: program 13:

program | option | double-hit (rehit)

double-hit-recognition active

Angle minimum: 30 [
U Double-Hit -> NOK

0] [x]
step1 step2
pretightening final tightening
8JO; @@
COMD5: connected “& administrator |:| EEEN ~

74 Sample program 3 Double-Hit (Rehit)
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Now we will devote our attention to the steps, beginning with step 1. Under the tab
“general” nothing needs to be changed because the characteristics already corresponds
to our expectations. An aborted start is not permitted in the event of an OK assessment
in the first step the program jumps into the second step and in the event of a NOK
assessment the program is ended.

& HST-Tool-Manager Version: 2.0.4.0

il M =] ] '&) @] tool no: 18380018 —
tool: programs: program 13: step 1:

general |gear | strategy | option | evaluation @E

description: |pretightening step number: 1

U values from the program table

rcharacteristics:
interrupted start: restart current step ¥
next step if OK: 2 v
next step if NOK:  end g

U stop before next step
U discard result

waiting time: 0,000 [s]

COMS: connected “& administrator |:| EEHEN -

75 Sample program 3 General 1
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In the “gear” tab we parameterise the number of revolutions per minute and the type of
control method for the motor. We set 250 rpm and select “rom” for the control method
whereby the tool will try to maintain this speed, even under load. In order to obtain a
more engine-friendly start and reduce the starting current peak at the same time we will
set another “start-up ramp” of 150ms. For stop mode we will select “no stop” because
we want to achieve a fluid transfer into the second step in which the final tightening of
the screw connection then takes place.

& HST-Tool-Manager Version: 2.0.4.0

M =] ] '&) @] tool no: 18380018 write

tool: programs: program 13: step 1:

general  gear strategy | option | evaluation @E
direction of rotation: ¢, CW v start-up ramp: 0,150 | [s]
control method: rpm 7 rpMtarget: 250 [min™]

L potentiometer

stop mode: no stop <

COMS: connected “& administrator D EHEN ~

76 Sample program 3 Gear 1

111 -



Under the “strategy” tab both progression conditions as well as evaluation criteria can be
set. In the first step, however, the condition for proceeding as soon as a torque of 3Nm is
reached, which we enter at “Mrarget”, is sufficient. We do not need to make any changes

in the “option” and “evaluation” tabs.

& HST-Tool-Manager Version: 2.0.4.0

@ tool no.: 18380018
tool: programs: program 13: step 1:

general | gear| strategy |option | evaluation

rshifting conditions:
@torque:
Mtarget .00 | [N-m]

Mstart [N-m]

Mlimit’ [N-m] D
@angle:

() current:
O] gradient:

() time:

revaluation:
(¥) torque:
@ angle:

() current:
O] gradient:

() time:

COMS: connected

Mtarg i

read write

3

A torque [N-m]
current [A]

-

time [s]

«& administrator |:| BN ~

77 Sample program 3 Strategy 1

-112-



The first step is parameterized and we switch into the second step, the final tightening.
Under the “general” tab we do not need to make any more changes for the charcteristics
because this is already automatically set the way we want it during the creation of the
step. An aborted start is not permitted and both in the event of an OK - as well as with a
NOK assessment of the second step, the program will be ended.

& HST-Tool-Manager Version: 2.0.4.0

M =] ] '&) @] tool no: 18380018 write

tool: programs: program 13: step 2:

general |gear | strategy | option | evaluation Q

description: |final tightening step number: 2

U values from the program table

~characteristics:

interrupted start: | prohibited ¥

next step if OK: end v

next step if NOK:  end E
[ stop before next step

U discard result
waiting time: 0,000 [s]

COMS: connected “& administrator D EHEN ~

78 Sample program 3 General 2
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Under the “gear” tab we retained the “rpm” control method. In order to establish a
targeted torque we slow the tool down here and set the speed to 50 rpm. Because we
did not set a stop in the first step and the tool is already turning when it switches into the
second step we do not need a start-up ramp. However, in this step the tool should come
to a stop as soon as the torque gradient drops again. For this reason we set “ECO-Stop”
in the stop mode; an effective and gentle method of stopping.

& HST-Tool-Manager

= .. tool no.: 18380018 write

Etool: programs: program 13: step 2:

general gear strategy | option | evaluation Q

direction of rotation: c cwW v

control method: rpm 7 rpMtarget: 50 [min™"]
stop mode: ECO-Stop ¥
COM5: connected «& administrator |:| BN ~

79 Sample program 3 Gear 2
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Under the tab “strategy” we set the parameters for the screw joint. In the switching
conditions we set “Mstart” to 5 Nm so that the rotation angle counting begins starting at
this torque. In addition we set an “Miimit” with 10 Nm. As soon as this torque is reached
the tool also switches off. The actual desired switch off should take place via the torque
gradient. This gradient is the torque rate of increase. Under “Gtarget” we set the value
in percent of the maximum value at which a switch off should take place. The tool
permanently measures the torque rate of increase during the screwing process; if this
suddenly drops due to reaching the yield strength of the screw material the tool realises
this and switches off. In our case the switch off occurs as soon as the torque rate of
increase drops to 50% of the maximum. In the evaluations we set another rotation angle
range of 60 to 120 angle degrees.

ol-Manager Versi 4.0
0) 48] ] tootnos Ta3s0013
tool: programs: program 13: step 2:
general | gear| strategy option | evaluation *
rshifting conditions:
torque:
@ 9 . A torque [N-m]
. Mrarget bl current [A]
G| Msgart 500 | [N:m]
Wil --10.00
Miimit |10.00 | [N-m] .
Miimit" [N-m] |:|
() angle:
@current: /
(~) gradient:
Gtarget 50 [%Gmax]
() time:
enn |
_ . M| 5.00 =
evaluation: = | 60 td 120 angle [7]
@torque:
. -
(=) angle: time [s]
60  =otacal= 120 [
COM5: connected “& administrator I:I EQEN

80 Sample program 3 Strategy 2
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For the calculation of the torque gradients one must specify over how many measurement
values the rate of increase should be calculated under the “option” tab; to this end we
specify 10 values under “gradient average” so that the average is always derived from the
last 10 values and the increase to the last average then results in the gradients. The “chord
angle” specifies across how many angle degrees the 10 measurement values should be
distributed. In our case we want to calculate the average from 10 measurement values

across 2 angle degrees.

& HET-Tool-Manager Version: 2.0.4.0

@ tool no.: 18380018
tool: programs: program 13: step 2:

general | gear | strategy| option evaluation

correction factor angle: 1,000 [*I/I°'1 correction angle: 0,0
current rejection: 0,000 [s]

LIMDM monitoring

L detect securing/prevailing torque

L consider securing/prevailing torque

gradient average 10 [values] chord angle 2.0

COMB3: connected «& administrator |:| Eden ~

write

>

[l

[l

81 Sample program 3 Option 2
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8 THE BARCODE

With all tools which are equipped with a barcode scanner it is possible to select programs
directly using a defined barcode. It is also possible to connect multiple barcodes to one
sequence. In this scenario the program is only then started when all the barcodes have
been scanned in the correct order.

8.1 BASIC SETTING
Make sure that your tool is equipped with a barcode scanner. In administrator mode the

program enabling can be selected via barcode at any time under “setup” = “general” =
“process control”. See Chapter 5.1.1. tab “process control”, page 37.

8.2 BARCODE INTERFACE

Under “programming” = “barcode” you will find the interface in order to create a
barcode and define its function.

NOTE

A barcode have a maximum of 64 characters.
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8.3 BARCODE TYPES

Depending on the application barcodes can be configured accordingly.
The following graphic shows several of the options available.

Serial number Group 1 Group 1
Group No. 1 Group No. 2 Group No. 3
Serial number Group 1 Group 1 Group 1
)
i
Group No. 1 Group No. 2 Group No. 3 Group No. 4 Group No. 5

Serial number Group 2 Group 2 Group 2
)
i
Group No. 1 Group No. 2 Group No. 3 Group No. 4 Group No. 5

NOTE

Barcodes with the group assignment can be applied individually in every
group. Only the position / no. must be entered.

“uxn

Special grouped barcodes

Serial number

Group No. 1
Group 1 Group 1 Group 1
Group No. 2 Group No. 2 Group No. 2
Program 1 Program 1 Program 1
Number 3 Number 5 Number 10

y J J

T T T

Depending on which component should be processed first, the corresponding barcode
can be scanned in.
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The green fields define the part of the barcode for the evaluation. The grey field defines
the part of the barcode to be displayed in the tool's display. A maximum of 9 characters
can be displayed.

& HS5T-Tool-Manager Version: 2.04.0

] tool no.: 18380018 read | ‘ write
tool: programs:

program: barcode job/sequence: | program table:

last chqnge: 17.04.2019 11:04:11

daction: prograim 1 T | counter: £ group:

barcode: 2512311
1 5

10 15 0 25 an s 40 a5 50 55 &0 64

barcode-name: Airbag front left no.:5 E
action: program 3 ¥ | counter 1 group: 1 ¥ | group no. 1~
a b o ] o

barcode: |WWT=[. 34572 6FDETE0T
1 T

0 15 0 25 an s 40 as 50 55 &0 64

barcode-name: no..6

action: ID-code: group: * group no.:
barcode:
1 10 1 0 2z n 15 40 4 0 [ 64
COMS5: connected “& administrator |:| EEEN -

82 Create barcode

348726

Will not be evaluated and can be variably changed (e.g. continuous serial number). In
the example: Value shown in display

The complete barcode is saved. The green fields define the area which is to be evaluated.
The variable part, which is defined with the grey sliders, can be at the beginning, in the
middle, or at the end of the barcode and will not be evaluated. This part will also be
displayed on the display for control purposes. The green and grey sliders can be moved
by pressing and holding down the left mouse key.
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Activate the screen with [+].

& H5T-Tool-Manager Version: 2.0.4.0

C tool no.: 18380018 read | ‘ write
tool: programs:

program:

last chqnge: 17.04.2019 11:04:11

dacLion: program |1 T | counter: £ group.

barcode: 2512311
1 5

10 15 20 25 EL 15 40 a3 50 55 60 64
barcode-name: Airbag front left no.:5 E
action: program 3 ¥ | counter 1 group: 1 ¥ | group no. 1~
® a o
barcode: WWT-IL 3483726 DEL407T
1 T W 15 1 3 T 3 an 5 50 55 60 64

barcode-name: no..6

action: ID-code: group: * group no.:
barcode:
1 10 1 n 2z 0 15 40 4 0 L2 64
COMS5: connected “& administrator |:| EEEN -

83 Create barcode

Up to 99 barcodes can be stored.
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8.3.1 Screen with a barcode

In order to activate a program directly using the barcode often only part of the barcode is
necessary. For this selection and in order to determine the display on the tool the screen
is divided into different selection fields.

barcode-name: Airbag front left no.:5 E
action: program 3 ¥ | counter: 2 group: 1 ¥ | groupno. 1T~
a b o ] ap

barcode: WWT=[345726EDET407
1 5

10 15 20 25 0 s 40 a5 50 55 &0 64

Example WW7-1348726-DE1407

“barcode-name” Designation of the barcode / area of application (maximum
20 characters).

“action” If a barcode is recognised this setting determines any further
action.
- program: The program, which should be released with the
barcode.
- Or: The process number of the program process, which
should be enabled with the barcode.
- scan: An additional barcode scan is necessary.

“counter” Number of screws which were enabled with the barcode. In
our example we entered 2, i.e. the tool specifies two screw
connections, of which one screw connection was already
successfully completed in our display image, see tool display
on page 122.

“group” - “- “ Barcode is not assigned to a group.
- “1-99”: The barcode will be assigned to one of 99 groups.
- “*“ The barcode is valid for all groups.
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»group no.” “1-9”: Establishes the position in the order of the group.

“ID Code” Becomes visible in the “scan” action. This way the ID code
filed in the result can be determined. By default the last bar-
code is filed as the ID code.

- Inactive: Barcode is not filed as the ID code. Last barcode is
filed as the ID code, ID2 remains empty.

- Active: Barcode is filed as the ID code. ID2 remains empty.

- 2x Code: Barcode is filed as ID2 code, the last barcode is filed
as the ID code.

WW?7-1348726-DE 1407
NOTE

The last barcode in the group must ALWAYS lead to the enabling of the
program or the program process.

Scan Group 1 Group 1

NN — 100 — 1 ¥

Group No. 1 Group No. 2 Group No. 3

001/002

Here, for example a serial number is being scanned in.
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8.3.2 Screen with multiple barcodes

If multiple barcodes are being used for an enabling additional input screens must be
activated.

Example with two barcodes:

The first barcode is part number “PART-NO-9276345-12".

PART-NO-9276345-12

The second barcode is serial number “SERIAL-NO-632424".
With this the program is activated and the process data documented.

S

ERIAL-NO-632424
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& HST-Tool- Manager

BIIIII tool no: 18380018 wite
Etool: programs:
program: barcode: |job/sequence: | program table:
last change: 21.08.2019 13:44:36
barcode-name: Gland no.:6 E‘
action: scan “| ID-code: |inactive | group: 5 * group no. 1~
barcode: |BART=NO[5276324-12
1 5 I I 0 S a0 s a0 as 50 5 &0 64
barcode-name: Vehicle no.:7 E
action: program 3 ¥ counter: 2 group: 5 ¥ groupno. 2 -
barcode: SERIAL-NO-[32424
1 5 10 15 20 25 gl as 40 a5 0 5 &0 64
barcode-name: no.:8
action: IN-cade: aroun: * aronun no.:
COM5: connected “& administrator |:| EEHEN -

84 Create barcode 2

In our example the barcode, which must first be scanned in, so the one with the “group
no.: 1”7, is the component identification.

With the barcode screen the parts of the code which are preset are highlighted in green.
The framed part is the component number which can vary. It is displayed in the display
for monitoring purposes.

The second barcode with the serial number receives “group no.: 2”. Here too, there is a
preset part.

The serial number, which constantly changes, is framed with the grey sliders as a variable
part. It is also used for enable the program as well as for documentation and for display.

The sequence must comply with this configuration. Only after the componentidentification
is scanned does a scan of the serial number lead to enabling of the program.
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9 SEQUENCE (JOB)

With the HST-Tool-Manager it is possible to create program sequences. In doing so the
sequence of the individual programs which should be processed one after the other, is

defined. Using this function it is possible to start a preset sequence of programs with one
single enabling.

& HST-Tool-Manager Version: 2.04.0

@ tool no.: 18380018 read | | write
tool: programs:
program: | barcode: job/sequence:  program table:
last change: 17.04.2019 11:33:44
job/sequence 1 E job/sequence 2 E job/sequence 3 E
Frame assembly Line 4 Electronics fixture
programs:4 11:33 programs: 2 1133 programs: 4 1133
17.04.2019 17.04.2019 17.042019
job/sequence 4
programs:0
COM5: connected “& administrator D EEEN ~
85 Process

In order to program a new process press the button.
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You can get to parametrization via the job/sequence 1 button. Here you can set the order
of programs which should be consolidated into one sequence. For each program the
number of screw connections is individually specified.

& HST-Tool- Manager

description:

COMS: connected

B..... tool no.: 18380018

Htool: programs: job/sequence 1:

Frame assembly

default job/sequence

1. program:
2. program:
3. program:
4. program:

5. program:

Slw e | =

empty

read | | write

job/sequence-number: 1

counter: 1
counter: 2
counter: 3
counter: 2
counter: 0

«& administrator |:| EEEN -

86 Process 2

“description”

“job/sequence-
number”

“default job/se-
quence”
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Name of the job/sequence (maximum 20 characters).

Number of the process, max. 8 jobs/sequences are possible.

See default program.

The active job/sequence is indicated with a yellow star as with the pro-
grams. If a job/sequence is selected as the default job/sequence the
tool always starts with this job/sequence in manual mode.



“1(2...n) program” Selection of the program.

“counter” Number of screws which will be enabled with the program. If a number
of screws is specified in the program it will be ignored.

There are several ways to start a job/sequence:

1. Define the job/sequence as the default.

The tool will always start with this job/sequence in manual mode.

job/sequence 1

Frame assembly

programs:4

2. Start the job/sequence with a barcode.

To do this select job/sequence 1 under "action" in barcode, enter etc...

barcode-name: Gland

action: scan -

harcode: PART NO-3276324-112
1 A

no.:6 Iz‘

group no.: 1~

barcode-name: Vehicle

action: program 3 -

10

barcode: SERTAT-NO-F32424
1 5 - B

no.:.7 Iz‘

group no.: 2 -

3. Enable via wireless (Wi-Fi)

4. Enable using a set time

5. Enable via confirmation of the start switch
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10 PROGRAM TABLE

If the program table is activated in the tool, the values from the active line overwrite the

values in the last program step.

& HET Tool-Manager

Version: 2.0.4.0

@ tool no.: 18380018
tool: programs:

program: | barcode: | job/sequence:| program table:

selected stage: 0 L enable change on display

COMS5: connected

«& administrator I:I EEHEN

write

87 Program table

“selected stage” Determines from which line (1-100) the values will be used.

“enable change on dis-

play” the tool’s display.

Activates/deactivates the option of adjusting the active line directly on

NOTE

+49 7628 9111-57

» The “program table” function can only be activated by the manufacturer. In
this case please contact our support service@hs-technik.com | Telephone:
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11 STATISTICS AND GRAPHICS

11.1 STATISTICS

The tool stores at least 150,000 results on the internal data storage (micro SD card: 8 GB)
which can be read out using the HST-Tool-Manager.

NOTE
The tool must be connected with the computer via Wi-Fi or USB in order to
be read.

The statistics can be retrieved on the homepage using the button.

& HST-Tool-Manager

tool no.: 18390001

tool: statistic:

tightening: time stamp: ID 1: ID 2@ Mact[N-m]: Mmax[N-m]: Mfriction[N-m]: oact[*]: amax(®]: lact[A]: Tact[s]: Msta

COMD5: connected “& administrator |:| EEHEN -

88 Statistics
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In order to read statistical data from the tool click on the “readout” button. Then a pop-
up window will open in which the desired data for reading can be entered.

& HST-Tool-Manager

COMB5: connected

Version: 2.04.0

actual tightening: 297
count: 1
range: 297 -297

start | | cancel |

administrator ]

89 Statistics 2

’

“actual tightening”
“count”

“25/50/100”

”range"

-130-

The total number of saved results.
Number of results to be read out.

Buttons for quick selection for the last 25, 50 or 100 results. By select-
ing one of the buttons the read out process will begin directly.

Selection of the results from a specific area. For example: Screw con-
nection No. 448 - 467.



NOTE

The more screw connections you read out the longer your computer will
need in order to display the data.

The HST-Tool-Manager loads the data and lists it as a table.

& HST-Tool-Manager

tool no.: 18390001 write
tool: statistic:

tightening: time stamp: 1D 1: Mact[N-m]: Mmax[N-m]: «act[®]: Mfriction[N-m]: amax:[*]: lactlAl: T:
10 282 17.12.2018 14:20:46 |HandMode |14,07 14,07 368,30 (0,00 368,30 [1863 (1,
11 283 17.12.2018 14:21:31 |HandMode |14,02 14,02 355,90 (0,00 35590 |19.05 (1,
12 284 17.12.2018 14:22:15|HandMode |14.01 14,01 379,20 |0.00 379,20 |1957 |1
13 285 17.12.2018 14:23:00 |HandMode |14.03 14.03 36930 [0.00 369.30 |18.58 (1
14 286 17.12.2018 14:23:44 |HandMode | 14,02 14,02 349,70 (0,00 345,70 19,14 (1,
15 287 17.12.2018 14:24:29 |HandMode |14,02 14,02 360,60 (0,00 360,00 1913 |1,
16 288 17.12.2018 14:25:14 |HandMode |14,03 14,03 355,20 (0,00 35520 [18,69 (1,
17 289 17.12.2018 14:25:58 |HandMode |14,03 14,03 353,80 (0,00 353.80 18,03 |1,
18 290 17.12.2018 14:26:42 |HandMode | 14,02 14,02 324,20 (0,00 324,20 |17.57 |1
19 291 17.12.2018 14:27:27 |HandMode |14.04 14.04 361,90 [0.00 36190 |17.86 |1
20 292 17.12.2018 14:28:12 |HandMode |14,03 14,03 361,70 (0,00 361,70 [17.71 |1,
21 293 17.12.2018 14:28:56 |HandMode |14,02 14,02 345,80 (0,00 34580 1771 (1,
22 294 17.12.2018 14:29:41 |HandMode |14,06 14,06 343,50 (0,00 34350 [17.65 (1,
23 295 17.12.2018 14:30:25 |HandMode |14,00 14,00 378,40 (0,00 37840 |17.89 |1,

COMB: connected “& administrator |:| EREN -

90 Statistics 3

“tightening” Number of screw results.
“time stamp” Date and time when the screw connection was conducted.
“ID1” Identificationnumber.Isspecifiedviawireless (FRZmax.64 characters)or

barcode (1 x barcode-ID max. 49 characters, 2 x barcode-ID each max.
30 characters).
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“ID 2" Additional identification number when using a double barcode ID (each
max. 30 characters).

“Mact” Tightening torque of the screw connection.

“Mmax” Maximum torque which was achieved during screwing.
“Mtriction” Friction coefficient determined (locking torque).

“Oact” Total angle of the final tightening step.

“Omax” Angle at maximum torque.

“lact” Current reached at tightening torque.

“Mstart” Start torque for the angle evaluation.

“Ototal” Total angle achieved across all steps.

“Tstart” Start time of the last step.

“TMstart” Time upon achieving the starting torque (Mstart).

“n” Current number of revolutions at switch-off time.
“tmot” Current temperature of the motor at switch-off time.
“tret” Current temperature of the engine control at switch-off time.
“Program” Program number for screw result.

“Step” Step number for screw result.

“No. in program” Serial number in the screw order.

“Result” Evaluation of the screw connection.

“Event” Reason for switch off for the step.

“NOK event” Reason for the NOK evaluation in the step.
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11.1.1 FILTER

In order to apply the filter function click on the button with the filter symbolon the

bottom right.

& HST-Tool-Manager Versiol

tool no.: 18390001 write

tighténing: time stamp: 1D 1: Mact[N-m]: Mmax[N-m]: cact[*]: Mfriction[N-m]: amax:[°]: lact[A]: T:
1 273 17.12.2018 14:14:06 |HandMode |14.05 14,05 354,90 | 0,00 354,90 19.48 |1.
2 274 1712 2018 14-14-51 |Handbnde 114 03 1403 37250 |0,00 372,50 18,74 1,
5 215 | copy all elements 0,00 33260 [19.07 [1.
¢ 25 copy marked elements 000 170 1904 |1
g 277 . 0,00 378,40 18,96 |1.
. 23 copy all elements with header 000 3280 1932 o,
7 213 | copy marked elements with header 000 35680 [19.22 |1,
8 280 17.12.2018 14:19:17 |HandMode |14.03 14,03 359,10 (0,00 359,10 1917 |1,
g 281 17.12.2018 14:20:02 |HandMode |14.05 14,05 340,90 | 0,00 340,90 19,11 |1,
10 282 17.12.2018 14:20:46 |HandMode | 14,07 14,07 368,30 (0,00 368,30 18,63 |1,
11 283 17.12.2018 14:21:31 |HandMode |14.02 14,02 355,90 | 0,00 355,90 19,05 |1,
12 284 17.12.2018 14:22:15 |HandMode | 14,01 14,01 379,20 | 0,00 379,20 1957 |1,
13 285 17.12.2018 14:23:00 |HandMode |14.03 14,03 369,30 | 0,00 369,30 18,586 |1,
14 286 17.12.2018 14:23:44 |HandMode |14.02 14,02 349,70 (0,00 349,70 19,14 |1,

COMS: connected

B EN

91 Copy statistics elements
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L HS5T-Tool-Manager Ve

= | [~ B tool no: 18390001

program | a9 v
result | 10 v
ID: |a|| v
time:

from ‘B |ti|| y
hit: 25
reduce to

oK | | cancel ‘
COMS: connected administrator E] EN
92 Statistics Filter
“program” Filter results by program.
“result” Filter results by evaluation.
“ID” Filter results by ID.
“time” Filter results by time.
“hit” Number of results found.
“reduce to” Reduce results found to desired number.
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11.1.2 DRAG & DROP

All column widths can be adjusted as desired in order to get a better overview (similar
operating principle to Microsoft® Excel). In addition each column can be sorted in
ascending or descending order. To do this click on the column head. Enlarge/shrink the
column width by pulling and dragging on the edge of the column. The whole column can
also be moved using drag & drop. To do this drag while holding down the left mouse key
at the top on the column header. As a result these can be arranged in front or in back.

& HST-Tool-Manager Version: 2.0.4.0

wilH =] | &)@ toolno: 18390001 | read | write

:‘tool: statistic:

tightening: time stamp: ID 1: Mact[N-m]: Mmax[N-m]: | Mfricticvfrien@}idént]s]: amax[®]: lact[Al: Te
273 17.12.2018 14:14:06 |HandMode |14,05 14,05 0,00 354,90 (354,90 (1948 |1,
2 274 7.12.2018 14:14:51 [Han 14,03 14,03 0,00 372,50
17.12.2018 14:15:35 |HandMode | 14,04 14,04 0.00 332,60 [332,60 [19.

4 276 018 14:16:19|Ha e |14,00 4
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11.1.3 COPY ELEMENTS

In order to copy elements they can be individually marked. Multiple lines can be marked
by holding down the left mouse key. All the elements can be copied by right clicking. In
addition you can select whether the header should be copied as well or not. This data can
be directly inserted into Excel and other programs.

tool no.: 18390001 read write
tool: statistic:
tighténing: time stamp: 1D 1: Mact[N-m]: Mmax[N-m]: cact[*]: Mfriction[N-m]: amax:[°]: lact[A]: T:
1 |273 17.12.2018 14:14:06 |HandMode | 14,05 14,05 354,90 |0,00 35490 [19.48 |1,
2 274 1712 2018 14-14-51 [Handhbdnde 114 03 1403 37250 |0,00 372,50 18,74 1,
3 275 copy all elements 000 33260 [19.07 |1,
276 0,00 36170 [19.04 |1,
4 2% | copy marked elements
5 |277 Il el th head 0,00 37840 [1896 |1,
6 278 copy all elements with header 0.00 35480 [19.34 |1,
7 279 copy marked elements with header 000 35680 [19.22 |1,
g 280 17.12.2018 14:19:17 [HandMode |14,03 14,03 359,10 |0,00 359,10 1947 |1,
9 281 17.12.2018 14:20:02 |[HandMode |14,05 14,05 340,90 [0,00 34090 1911 |1,
10 282 17.12.2018 14:20:46 |[HandMode | 14,07 14,07 368,30 [0,00 36830 [18.63 |1,
11 283 17.12.2018 14:21:31 |HandMaode | 14,02 14,02 355,90 |0.00 355.90 19,05 |1,
12 284 17.12.2018 14:22:15 |HandMode 14,01 14,01 379,20 |0.00 379.20 [19.57 |1,
13 285 17.12.2018 14:23:00 |[HandMode |14,03 14,03 36930 [0,00 36930 1858 |1,
14 286 17.12.2018 14:23:44 |[HandMode |14,02 14,02 349,70 [0,00 34970 [19.14 |1,
COMB: connected “& administrator |:| EHEN -
93 Copy statistics elements
By holding down the STRNG key you can copy various elements into different
lines (with empty lines) by clicking on the left.
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11.2 GRAPHICS

The tool stores at least 150,000 curves on the internal data storage (8 GB) which can be

read out using the HST-Tool-Manager.

NOTE

be read.

The tool must be connected with the computer via USB or Wi-Fi in order to

Click on the button on the homepage.
The interface of the “graphic” will open.

& HST-Tool-Manager Version: 2.04.0

4] = 48] ] toot no: 18350001
tool: graph:
ID1: 22.20.2018 11:50:55 file of graph
L]
M[N-m]
o’
n[min™]
A1
values: upv]
step: Mact{Mem]: Mmax[N-m]: Miriction[Nm]: cact]: amad] lact{Al TactiEl Tmaxsl  Mstartle] ototallFl Tetars): ¥l Jabels
f(overangle) -~
evaluation: Ll setup modus
step:  element  activer a1l @2Ff M 1[Nl M 2Mm] To[) type |V
COMB: connected “& administrator |:| EEEN -

94 graphics
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11.2.1 READ OUT DIAGRAMS

The graphics data from the tool can be read out using the “readout” button.

s excel
evaluation: L setup modus
‘step element active: o 1[: @2[F M 1[Nm): M2[Nm]: To[%] type: readout
COMS: connected «& administrator D EN v
95 Graphics

& HST-Tool-Man ager Version: 2.04.0

D 22.20.2018 11:50:55 file of graph
actual tightening: 297
count: / MIN-m]
range: 297 -297 O afl
O I il 8
start || cancel | [A]

setup modus

COMS5: connected administrator [

m

96 Read graphics
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“actual tightening” The total number of saved results.

“count” Number of results to be read out.

“25/50/100” Buttons for quick selection for the last 25, 50 or 100 results. By select-
ing one of the buttons the read out process will begin directly.

“range” Selection of the results from a specific area, e.g. screw connection NO.
448 - 467.
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11.2.2 GRAPHICS INTERFACE

& H5T-Tool-Manager

tool

no.: 18390001

read

write

ID1: HandMode 02.12.2018 11:32:25 file of graph
6 . s 200 — M[N-m] 204 Prg:01(5/6) OK
% i — nimin™] 205 Prg:01(6/6) OK
= Mact. 4[N-m] — A
target torgu _ — M2[N-m] 206 Prg:01(1/1) OK
4 150 MDP[N:m] 207 Pro:
rg:01(1/1) OK
= Mstart: 2 [N-m] o = 208 Prg:01(1/1) OK
= 2 e 100 = .
= - Mact: 0,81[N ml —=
D—— M—-sn MIN-m]
n[min="]
2 0 1
801 901 1001 1101 I(A]
¥ MDI/MDP[N-m]
values: labels
step:  Mact(N-m]: Mmax[N-m]: Mfriction[N-m):  aact]"]: oamax[F} lact[Al: Tact[s]: Tmax[s]: Mstart[N-m]: ototal*):  Tstart[s f(over angle) "
1 0.31 0.81 0,00 965,70 |965.70 250 0969 | 0969 -0,02 965.70 0,000
2 4.00 400 0.00 15340 [153.40 (512 0606 |1.572 200 119490 (0972
.
evaluation: [ setup modus

COMS5: connected

step:  element  active: @ 1 @2 M 1[N'ml: M 2[N-m]: Tol®): type:

“& administrator |:| EBEN

97 Graphics curve

“ID 1”

ID 2 (only available with 2xID)

“date/time”

“file of graph”
204 Prg:01(5/6) OK
205 Prg:01(6/6) OK
207 Prg:01(1/1) OK
208 Prg:01(1/1) OK
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Time stamp for graphics file.

Identification number of the screw connection in the graphics file.

Consisting of the screw connection number (206), the program (Prg:01),
the number of the screw order (1/1) and the evaluation of the screw
connection (OK/NOK).




“Parameter
selection”

MIN-m]
n[min™]
I[A]

MDI/MDP[N-m]

“labels”
“f(over angle)”
“f(over time)”
1

“exce

“values”

Only the parameters which were defined before the screw connections
under “Setup - Graphics - Evaluation” are shown in the diagram.

The following parameters are available:

e Torques (M1, M2)

e Angle(al, a2)

e Number of revolutions per minute (is always recorded)

e Current

e Voltage

e MDM/MDP (see Chapter 6.7 page 86)

By clicking on the button these can be added, or deleted from the
display in the graphic.

Activates/deactivates the designation elements in the graphic.
Graphic presentation using the angle as a reference value.
Graphic presentation using time as the reference value.
Export selected graphic to Microsoft® Excel.

- Stage: Screw stage of the program.

- Mact[Nm]: Torque (final value) achieved in the step.

- Mmax[Nm]: Maximum torque achieved in the step.

- Mfriction[Nm]: The locking torque achieved in the step.

- dgct[°]: Angle (final value) achieved in the step.

- Amax[°]: Maximum angle achieved in the step.

- lact[A]: Current (final value) achieved in the step.

- Tact[s]: Time (final value) achieved in the step.

- Tmax[s]: The maximum time achieved in the step.

- Mstart{Nm]: The starting torque registered in the step.

- Qtotal[]: The total angle achieved in the step.

- Tstart[s]: Start time of the step.

- TMstart[s]: Start time of achieving Mstart.

- astart[°]: Starting angle in the step (absolute).

- U[V]: The voltage measured in the step (final value).

- Gact: The torque rate achieved in the step (final value with regard to
the maximum torque rate).

- Gmax: Maximum torque rate achieved in the step.

- n[min-1]: Number of revolutions (final value) achieved in the step.

- tmot[°C]: Engine temperature in the step (final value).
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“values”

“setup mode”

J

“evaluation’

“_n

Qa

“Curvel”
“Curve2”
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- trer[°C]: Electronics temperature in the step (final value).

- Ttotalls]: Total time of the step.

- OK/NOK: Evaluation of the step.

- Event: Step enabling condition entered.

- NOK event: Reason for the NOK evaluation of the step (only in the
event of a NOK).

Activates/deactivates the setup mode for the direct adjustment of
evaluation criteria of the graphics read out. (Only possible with the
graphic representation of angles)

Evaluation criteria

- Element a: Setting the lower and upper limit of the angle evaluation.

- Active: Activates/deactivates the angle evaluation, the limits can be
entered using al and a2 in the table, or be adjusted directly in the
graphic.

- al: Lower limit value for angle evaluation.

- a2: Upper limit value for angle evaluation.

- Element M: Setting the lower and upper limit of the torque evaluation.

- Active: Activates/deactivates the torque evaluation, the limits can be
entered using M1 and M2 in the table, or be adjusted directly in the
graphic.

- M1: Lower limit value for torque evaluation.

- M2: Upper limit value for torque evaluation.

A curve consists of a base line which is defined across two points

(torque and angle). The permissible deviation from the base line is

specified using the tolerance. This can be done either in the table or

directly in the graphic. It is important to ensure that curves exhibit a

defined direction which is identified by an arrow.

- Active: Checkboxes in order to activate/deactivate the windows and
curves.

- o 1[°]: First point of the element on the angle axis.

- a 2[°]: Second point of the element on the angle axis.

- M 1[Nm]: First point of the element on the torque axis.

- M 2[Nm]: Second point of the element on the torque axis.



“Curvel”
“Curve2”

J

“B-angle upper”
“B-angle lower”

- To[%]: The tolerance determines the permissible deviation from the
base line of the curve.

- Type: Specifies whether the evaluation is made horizontally or verti-
cally. The orientation results from the torque curve.

(Steep curve 111 ¥, flatcurve = *|)

Limits the area which the screw curve may pass through. This can be

done either in the table, or directly in the graphic. The uniqueness of

this element is that the angle counting refers to the switch-off point.

The switch-off point, in this sense, corresponds to the 0°.angle.

- Active: Checkboxes in order to activate/deactivate the angle monitoring.

- o 1[°]: First point of the element on the angle axis.

- 2[°]: Second point of the element on the angle axis.

- M 1[Nm]: Defines the torque that the screw curve may not exceed or
fall below.

NOTE

be added.

Take into consideration the settings under “setup - graphics - evaluation”.
Measurement values not set will not be depicted in the graphic and can not

=

et torque

_'%I. - — E =l =
\ Mact: 4 [MN-m]
tar

Mstart: 2 [N-m]

Mact: 0,81 [M-m]

N/

Within the graphic the programmed steps will also be displayed with different coloured

backgrounds.
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11.2.3 FILTER

The graphic files read out can also be filtered and superimposed according to different
criteria. A pop-up window with the filter options will open using the button with the filter

symbol [7] .

& HST-Tool-Manager  Version: 2.0.4.0
M= @ tool no.: 18390001
program | dl v
result | OK ;
ID: |a|| y
time: I‘\1]
from e - |ti|| 2 l'”La“‘W g
hit: 10 “ DI/MDP[N-m]
FE labels
reduce to 10 |
I over angle )
4’_'i
OK | | cancel |
setup modus
COMS: connected administrator C] EM
98 Filter
“program” Filter results by program.
“result” Filter results by evaluation.
“ID” Filter results by ID.
“time” Filter results by time.
“hit” Number of results found.
“reduce to” Reduce results found to desired number.
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After the filter procedure the button for the curve overlay gets active E . The overlay of
different graphics data enables an excellent analysis of screw data. So that the decisive
points of the screw curve can be compared there is the option of aligning the screw
curves with one another.

L HS5T-Tool-Manager Version: 2.0.4.0

alignment: Mstart “
N
step number: 2 v O/ n[min™']
. ok || cancel Bl
f( ovel jle )
| | | | | | | | | | '
\ | ' [15240 | [s.12 [os0s | | | \
setup modus
COMS5: connected administrator G EN
99 Curve overlay
“alignment” - Mistart: Overlays the selected curves, aligned by the respective start-
ing torque.
- Mgct: Overlays the selected curves, aligned by the respective final
torque.

- Step begin: Overlays the selected curves, aligned by the respective
beginning of the step.

- Step end: Overlays the selected curves, aligned by the respective end
of the step.

“step number” Specifies the step number from which the curves will be overlayed.
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tool no.: 18390001 read write
tool: graph:
ID1: HandMode 02.12.2018 11:32:25 file of graph
3 M{N-m] #1201 Prg:01(2/6) OK
— ‘ﬂ[l[?m"l [#]202 Prg:01(3/6) OK
4]
6 M2Z[N-m] 203 Prg:01(4/6) CK
MDPIN m] %204 Prg:01(5/6) OK
= 4 = [+]205 Prg:01(6/6) OK X
= = o
=2 - [7] [}
ad MIN-m]
n[min™"]
_2 1
-374 174 26 IA]
rl MDI/MDP[N-m]
values: L labels
step: MactN'm]: Mmax[N-m]: Mfriction[N-m]: aactl*: amax[*L |actfAl: Tact[s]: Tmax[s]: Mstart{N-m]: ototal*} Tstart(g f( over angle) "
1 0,31 0.81 0,00 965,70 [965.70 299 0262|0563 -0.02 965.70 0,000
2 4,00 4,00 0,00 153,40 [153.40 512 0606 |[1572 2,00 112490 | 0572
evaluation: LJ setup modus
step:  element active: @i a2 MI[N-m}: M ZMN-m]: To[¥]: type o
COMS: connected “& administrator |:| EHEN -

100 Curve overlay 2
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11.3 EXCEL EXPORT

In order to export the data to Excel you must click on the excel button.

& HST-Tool-Manager

tool no.: 18390001 write

ID1: HandMode 02.12.2018 11:32:25 file of graph
6 : _ 200 — M) 204 Prg:01(5/6) OK
7 — nfmin™] 205 Prg:01(6/6) OK
|\ | 2 — rg:01(6/6)
., — M2Nm] g9
4 tarpettor e, T :
MDPIN ] 207 Prg01(1/1) OK
= Mstart: 2 [N- — —_ 208 Prg:01(1/1) COK
= 2 L Y 100 2 I -
= ardalizct 0BT N ! g = E o
0 WW-BD M[N-m]
n[min™]
2 0 1
801 901 1001 1101 lA]
] MDI/MDP[N-m]
values: labels
step:  MactiN-m]:  Mmax[N-m]: Mfricion[MN-m]: oact[']: amax["] lact[A]: Tacts: Tmax[s]: Mstart[N-m]: orwotal[]: Tstarts] f( over ang]e) v
1 081 0.81 0,00 96570 | 965,70 299 0963 |0969 -0.02 965,70 0,000
2 4,00 4,00 0.00 15340 | 15340 512 0,606 1578 2,00 119490 (0972
evaluation: [ setup modus

step: element actives o 1[F a2l MI[Nm]: M2Z[Nm}: To[%]: type
COMD5: connected “& admjflistrator
101 Graphic Excel Export /
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After clicking on the Excel button Excel opens with the corresponding screw connection.
At the same time a “save as” window opens in which you can now specify whether to
save the file. The file name automatically contains the absolute screw number. However,
this can be renamed or added to.

St Einfagen Seitenlayout Form Daten Uberprifen Ar Team e x
P Ay (0] (S = 7] S e ) 7 Fm B e —
o 43 Kopieren 8] Fullbereich ~
HeI05En s omat bertragen || 210 (B[ On=1. A (0] ST | i verinden un zereren - | (= 0 ] (815] | Sedieote  AsTabelle zellenformatoragen | EnfUgen Woschen Fomat || o, Sederen Suchenund
swscrenaage — P i Y T o s iy
AL - e | graphic I}
R B < 5 B B s 0 0 3 X Lowm N 0 B T 0 s T M v W F
1 1—‘,,“” | Jime s sorque [N-ml:_sngle ' current A} valtage Vi _option_option?)
2 jtool® 350001 0825 013 80050 240 o1 007 o P ano0 i
5 | absolutescrew mumber e o834 01 s 2e2 o 01 - oo
& |screw number A e o1 s 2 o o1 3
7 seeps: A a0 o1 s 202 o1 013 3
& sareofracording o] Toszs o83 o1 sz ze o o1 . .
3 samplingrate [Ha]: 250 03846 021 8259 2,88 021 021] H
10 catomn % oms  om mew 24 om o2 3 N
11 display mode: n 0852 021 833,20 2,45 021 02| 3 A
am - 200,00 —current [A]:
12 res NOK oss 021 83680 285 021 02| H £
g —— e - — H .//\ L_// 5 —wemu
I g1 02 s 20 onm 03 2 00 o ©
b e —— H e
20 max arossowes oms  om e 2 om o £ o .
e —— o — - o P M
fry T o -
| P 5 e — -
24 reverse program: 0,891 037 87830 252 037 0,37 o time s]: o
T — —
e —— =
o — — out L
B oot o — o :
36 breskingramp (<] ,000 0327, 051 91870 265 051 051 H
37 rpm min”: 00 0530, o056 32220 265 o054 054 5
55 minimu o i o o83 ose ssso 2 oss o5 £ J——
39 shifting conditions (bits): 0,936 060 92870 271 080 0,69) Fa —current [a]:
o T - : -
- B oo e — - i -
5 namsapnos osis  oss s 2 os i
War ] 206 0 “n o T - T -
et

102 Graphic Excel Export 2
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12 SAVING AND LOADING OF PARAMETERS

12.1 SAVING / LOADING

In the HST-Tool-Manager it is possible to save all configuration data for the tool in an
“xml” or “dat” file. The current status of the tool is frozen in the file and can, in this way,
be used for analysis. A duplicate of the tool can also be created using this file. Individual
programs or Wi-Fi settings can also be copied. In order to save statistics and graphics
data as well these must be read out beforehand. Click on the H button in the start
window. The storage location is displayed, selected the desired storage location and the
desired file type (.xml or .dat). Then click save. The file will be stored in your folder.

NOTE
When saving screw results in the .dat format less storage space is required
than in the .xml format.

& Speichern unter

<« v > Werkstatt (Kai Risen) » Desktop » Backups AN "Backups" durchsuchen el
Organisieren = Meuer Ordner == -
Mame Anderungsdatum Typ GroBe
3+ Schnellzugriff
Eswurden keine Suchergebnisse gefunden.
¢ OneDrive
X9 Dieser PC
- USB DISK (1)
|_ﬂ Metzwerk
€ >
Dateiname: | 2019-04-17-Backup_18390001 \,|
Dateityp: | *.dat ~
~ Ordner aushlenden Abbrechen :|
F coc z |
COMS5: connected “& administrator ‘ G EN

103 Save backup file
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12.2 LOADING / RETRIEVING
The HST-Tool-Manager offers you the option to load complete or individual settings and
programs into the tool. For this work you require the administrator user level.

First the tool must be read out, in which changes, an import of files or a restoration is
to be completed. Then open the file from which the data is supposed to be overwritten.

Click on the button in the start window.

The dialogue window for selecting the file will open.

& Offnen
| —t U » Werkstatt (Kai Risen) » Desktop » Backups v O "Backups" durchsuchen 2 P |
Organisieren « Meuer Ordner ==+ [N o
MName - Anderungsdatum Typ Grafle
¥ Schnellzugriff
| ] 2019-04-17-Backup_13390001.dat 17.04.2019 16:17 DAT-Datei 0
¢@ OneDrive
E Dieser PC
= USB DISK {I:)
¥ Netzwerk
£ >
— Dateiname: | 2019-04-17-Backup_18390001.dat V| *aml;*.dat ~ B
|: Abbrechen :|
COMDS: connected «& administrator l EEN |

104 Open backup file
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Select file and click “open”
A pop-up window will open.

& HST-Tool-Manager Version: 2.0.4.0

P o
administrato G EN

105 Completely restore the tool

If the same serial number is entered in the loaded tool file as in the tool that has been
read out the software will recognise this and ask whether the tool should be restored
completely. Using the pop-up window you can select whether you want to restore, or
import the whole tool or only part of the tool. When you click on “ok” the tool file will
be overwritten. If you click “cancel” the import window will open in order to import
individual components such as: settings, programs, barcodes or processes.
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& HS5T-Tool-Manager Version: 2.04.0

recover

tool

settings

ooty general

tool ng administration
T display
communication
graphics
calibration
monitoring
basic sattings

programs

program 0: Reverse
program 1: 6,0 Nm
program 2: Abgleich
program 3: EMV Prufung
program 4: ik

oK | | cancel

COMS: connected administrator

&

106 Do not completely restore the tool

If a different serial number from the connected tool is entered in the tool file the import
query window will appear. By selecting or deselecting you can load individual data or
all data. Then click on “OK”. Then click on the “write” button. Now the data will be

transferred to the tool connected.

-152-



13 SERVICE & CALIBRATION

13.1 USER GROUP SERVICE

The relevant maintenance employee will decide after how many screw connections

service on the tool is necessary.

As soon as that number is reached (e.g. 500,000) the tool will display the service symbol
in the display. The tool will automatically be locked and must go for service.
Service should serve as a complete inspection of the tool. HS-Technik GmbH also offers

this as an external service.

On the display of the tool the “service” symbol will
appear when the set service interval has been reached.

On the display of the tool the “MCT” symbol will appear
when the set MCT interval has been reached.

The service defined by the maintenance department for
this tool must be completed.

For example:

Cleaning, inspection for damage, replacement of defective
or damaged parts.

The tool will be connected to the computer via USB. The
USB connection for the tool is located in the foot.

In order to select the correct software version the “pc.
sw” no. is also specified here, which the required HST
Tool Manger version depicts.

00000100

00000100

MCT
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After starting the HST-Tool-Manager the user group “service” is selected. To do this you
must still enter the password and select the desired language.

& HST-Tool-Manager Version: 2.04.0

login as: service v
password: YY)
language: EBEN -

cancel

e

107 Registration Service
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The empty start screen appears because no tool has been read yet. With one click on the
“read” button the connected tool is read.

& HST-Tool-Manager Version: 2.04.0

@ H 5 tool no.: 00000000 write

& service D EQEN -

108 Registration Service 2
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The tool was successfully read.
Then the “setup” button must be selected.

& HST-Tool-Manager

Version: 2.04.0

tool name:
tool type:
tool no.:

inventory number:

sensor type:
sensor no.:
sensor DMS type:
sensor DMS no.:

sensor cal. date:

next MCT:

screws until service:

COMS: connected

FEIE tool no.: 18380018
tool:

TorqBee-A
TB-A-EC2-30
18380018
HQX61859234

rotating-60
2018B0023
Ident.Auf.
PSI AUF.
24.09.2018

N/A
N/A

read

firmware version:

firmware date:

program:
barcode:

job/sequence:

battery voltage:
rpm max.:

torque range:

setup

write

2.2.3.0
01.03.2019

11
4
1

18,00 [V]
230 [min™"
8,00-30,00 [N-m]

& service D EQEN -

109 Service read tool

-156-




If the ”"screws until service” is at 0 the tool in the display has already issued the service
symbol and locked the tool. The service interval can be individually established.
Depending on the requirements of the tool the number of screw connections selected
must be higher or lower. The value entered is multiplied by 1,000.

& HST-Tool-Manager Version: 2.04.0

@ (=[5 tool no.: 18380018 read | | write
tool: setup:
service

actual tightening no.: 4

screws until service: 500000

service interval: 500 x1000 screws

service made

COMD5: connected & Service D EEEN ~

110 Set service interval
After conducting service work the service interval is reset by clicking the “service made”

button.
The screw number until service will be displayed in the overview after reading the tool.
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13.2 USER GROUP CALIBRATION

The relevant maintenance employee will decide after how many days a new MCT on the
tool is necessary.

As soon as the days have elapsed the tool will display the MCT symbol. The tool will
automatically be locked and must go for maintenance.

HS-Technik GmbH also offers this as an external service.

& HST-Tool-Manager Version: 2.04.0

login as: calibration N
password: esseee
language: EBEN ¢

cancel

E

111 Registration calibrator
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L HS5T-Tool-Manager Version: 2.04.0

i H =] ]lal@| toolno: 18380018 write
tool:

tool name: TorqBee-A firmware version: 2.23.0

tool type: TB-A-EC2-30 firmware date: 01.03.2019

tool no.: 18380018

inventory number: HQX61859234 program: 11

sensor type: rotating-60 barcode: A

sensor no.: 201880023 job/sequence: 1

sensor DMS type: Ident.Auf.

sensor DMS no.: PSI AUF. izl 18,00 [V]

sensor cal. date: 24.09.2018 "

rpm max.: 230 [min™']
next MCT: N/A torque range: 8,00-30,00 [N-m]
screws until service: N/A
programming setup

COMDB: connected & calibration |:| EN M

112 Calibrator read tool

The user group “calibration” can adjust the programs, barcodes and processes which are
required for a tool inspection of MCT under “programming” as necessary.

The procedure for creating and changing programs, barcodes and processes is explained
here: Programming of programs in Chapter 6 starting on page 64; Programming of
barcodes in Chapter 8 starting on page 117; Programming of jobs (sequences) in Chapter
9 starting on page 125.

In addition under “setup” the interval until the next MCT can be set and the comparison
values of the torque sensors can be changed.

I DANGER

The comparison tab should only be operated under the supervision of an HS-
Technik employee.
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13.3 TAB “CALIBRATION”

& HST.

B tool no.: 18380018
tool: setup:

calibration

torque (torque) [N-m]:

gradient: 0,976 g% 1.000 IdJrn value: 0,00 | [N-m]

COMS5: sending R 44 calibration

113 Calibrator comparison

“gradient static” This value cannot be changed.

“gradient dynamic” Correction factor for mechanical friction losses. (e.g. angle head)

“value” Current torque value recorded by tool.
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13.4 TAB “MCT”

tool no.: 18380018

calibration| MCT

last MCT: 18.04.2019
next MCT: 127072019 @] =in 100 days
MCT passed
COM5: connected <& calibration I:I EEHEN

114 Calibrator MCT

“last MCT” Provides the date of the last MCT conducted.

“next MCT” - Calendar: Selection for the date of the next MCT using a calendar.
- Direct input: The date for the next MCT can be entered directly.
- Interval input: The date for the next MCT is automatically calculated
from the current date and the interval specified in days.

“MCT passed” Resets the interval counter for the MCT.
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After clicking “MCT passed” the date of the last MCT is set to the current date and the
date for the next MCT is determined.

& HST-Tool-Man ager Version: 2.04.0

m[H =
tool: setup:

calibration MCT

tool no.: 18380018 | read | | write |

last MCT: 18.04.2019
next MCT: 27.07.2019 E&ll=jn  |100 days
4 Juli 2013 »

MCT Mo Di Mi Do Fr Sa So :'

24 25 26 27 28 29 30
1
2
15

2 3 4 5 6 7
9 10
16 17
2z 213 24
29 30 3

COMS: connected

&g calibration

115 Calibrator MCT Calender
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13.5 WIRELESS NETWORKS/SPECIAL CASE TOOL WITHOUT USB

NOTE
Only for tools without USB!

If you use the tools without an USB connection you must first configure the network
settings. To do this a QR code is created as follows, which you can use to load/activate the
network settings with the tool. Load an already existing tool file in the HST-Tool-Manager
as described in Chapter 11.2 starting on page 137. The network administrator must now
log in. Go to the "setup” button. Enter the network data of your IT.

Certificates (IEEE 802.X) cannot be assumed using DataMatrix Code.

L HST-Tool-Manager

E tool no.: 18380018 write
tool: setup:

communication

Wi-Fi | IPv4 | IEEE 802.1X | roaming

authentification type:  \WpA2 v

SSID: HSTO1

network key: 12345678910

region: Europe i

band: 5 GHz v channel list: 56

transmitting power: 17 dBm /50 mW ~

COMS5: connected & network administrator I:I EEHEN -

116 Connecting without USB
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Set the IPv4 data and select the corresponding protocol.

& HET Tool-Manager

... .. tool no.: 18380018
.tool: setup:

communication

\Wi-Fi| IPv4 | [EEE802.1X | roaming |

network protocol: |TCP v
—IDHCP
own |IP-address: | 192|..l 1|| 12| port: -
server IP-address: | 192|..l 1|| 100| port:
subnet mask: | 255L 255. 255, 0
default gateway: | 192 .l 1|| 250|
MAC: 00:23:A7:50:A3:E3
COMS: connected & network administrator

117 Connecting without USB 2
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As soon as all the network data has been correctly and completed go back to the “Wi-Fi”
tab and click on the QR code symbol at the bottom.

band: 5 GHz v channel list: 56

transmitting power: 17 dBm /50 mW ~

COMS: connected & network administrator I:I EEHEN -
118 Connecting without USB 3

NOTE
» If the tools are connected via RF868 you will see the settings for this under the
network settings further back in these operating instructions.
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s H5T-Tool-Manager Version: 2.0.4.0

WLAN setup to scan

L3

119 Connecting without USB
Print it

Enlarge / shrink
The size of the QR code can be adjusted on the edge on the right. If you do not want to
scan from the screen you can also print it in the desired size.

In order to now connect the tool with the network scan the network setup barcode in.
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13.6 INTEGRATE TOOL IN THE WI-FI NETWORK USING SCAN FUNCTION

In order to now scan the network setup barcode you must select
scanner on the display. The function of the display is explained in

the operating instructions for the tool.

Scanner

Hold down the start key and align the scan field on the barcode. The tool will confirm
a successful scan with a short signal tone and will then display on the screen that it is
connecting with the network.
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14 SPECIAL FUNCTION

14.1 CONNECT TOOL USING WI-FI WITHOUT USB

Thereisthe option of parametrizing the tool without an USB using the Wi-Ficonnection. An
external control is required for this option. At the customer’s request the corresponding
network data can be saved in the HST-Tool-Manager so that the HST-Tool-Manager can
connect using an AdHoc connection with the tool. The parametrisation in this case can
be completed wirelessly.

NOTE

» In this option this is a special function which can not be activated without
the manufacturer. If you have any questions on this topic please contact HS-
Technik GmbH: service@hs-technik.com | Telephone: +49 7628 9111-57.

In the case of the HST-Tool-Manager server this is a connection between a computer and
a tool.

This type of connection is very rarely used. Here too, and automatic start can be set upon
program start. The port needs to be entered and the status of the connection is being
illustrated. A manual start is possible using the “start” button.
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14.3 RF868

& HET-Tool-Manager

Etool: setup:

communication

network ID:
client address:

default address:

output power:
sub-band:

channel:

COMS5: connected

@ . .. tool no.: 18380018

hayes over the air:

read write

3 operation mode: addressed; secured
L LN LR UNH  Uaes
255 URet M2 Llack  [LIRssi
+14dBm listen before talk: on med sens v
gl . number of retries: 3
0 "
random waiting: on ~
ff -
° radio baud rate: 38.4 Kbps D
radio whitening char: 0

radio carrier length:

& network administrator |:| EEHEN

120 RF868

“network ID”
“client address”
“default address”
“output power”
“sub-band”
“channel”

“hayes over the air”

Network identification by controller and tool must match.
Address of the tool in the network.

Address of the controller in the network.

Selection of the output transmission power.

Frequency band of the tool (must match the controllers).
Channel of the tool (must match the controllers).

System-specific setting. Adjust according to specification.
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“operation mode” System-specific setting. Adjust according to specification.

“listen before talk” System-specific setting. Adjust according to specification.

“number of retries’

’

Number of the telegram repetition in the event of missing acknowl-
edgement by the controller.

“random waiting” System-specific setting. Adjust according to specification.
“radio baud rate” System-specific setting. Adjust according to specification.
“radio whitening System-specific setting. Adjust according to specification.
char”

“radio carrier length”  System-specific setting. Adjust according to specification.

»

NOTE

Generally the setting of the 868 wireless module takes place with the
commissioning of larger projects.

However, should questions still arise please contact your HS-Technik GmbH
contact person.
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15 ANNEX AND DATA

15.1 TROUBLESHOOTING

Error

No connection with the tool.

Tool does not start after NOK
screw connection.

Tool does not start.

No loosening possible.

Tool turns in the wrong
direction.

Tool switches off too high.

Cause
No USB cable connected.

USB cable not correctly
inserted.

No driver installed.

Firewall blocks connection.

Wi-Fi connection lost.

Incorrect setting for NOK
evaluation.

No program created.

Incorrect program set as the
default.

Loosening deactivated.

Loosen after screw
connection deactivated.

Direction of rotation
incorrectly entered.

Speed too high.

Incorrect switch off point
entered.

Incorrect program activated.

Action

Connect cable to tool and PC.
Check connection.

Install driver.

Deactivate firewall

Issue release in firewall.
Restore Wi-Fi connection,
or wait until the tool
automatically connects.
Setting under point program
- general.

Setting in the program
overview.

Setting on the homepage of
the program.

Setting on the homepage of
the program.

Setting under step - gear.

Setting under step - strategy
or program - options.

Setting under “The active
program”.
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Angle window too high/low.

Upper and lower limit
incorrect.

Tool shows crossed out
battery symbol in the display
and is issuing a warning

melody.

Display off on inserted

battery.

Battery too low.

Engine is getting too hot. Number of revolutions per

minute is too low.

Soft screw connection on
max. torque on tool.

Tool is in energy saving mode.

Setting under step - strategy.

Connect charged battery.

Press the start button.

Too low of a number of
revolutions per minute
with high torque lead to
overheating of the motor.

Check tool programming.

Poss. a tool with a higher
torque will be necessary.

NOTE

The error search concerns tips which we usually check first. The list is not
complete and should only serve as an aid in your own error analysis in order

to rule out programming/settings errors.

For a more detailed error analysis please contact service.
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15.2 SHORTCUTS IN HST-TOOL-MANAGER

Abbreviation
lact
Mact
Miimit
Mmax
Mf¥riction
Mtarget
Mstart
Ttotal
Tact
Tstart
Ttotal
TMstart
u

RPM
Ototal
Qs
Alimit
Qtarget

asp

Meaning

Current for tripping torque

Torque value in Nm with which the screw was tightened
Limit of the torque

Mact + Mfriction

Friction coefficient determined (locking torque)
Target value torque

Beginning of the angle counting

Time required for the screw process

Time required for the screw connection

When the step was started

Total time required for the screw connection
Time the starting torque was achieved (Mstart)
Battery voltage in the step

Number of revolutions in the step

Angle degree after activating the start key

Angle degree with which the screw was tightened
Limit of the rotation angle

Target value of the rotation angle

Angle grade when changing steps
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