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Tool Monitor System TMS

Features

* Visualization of cut
* Programming of parameters
* Statistics (power and work)
* Export of statistics for spread sheets
* Print of

active cut,

parameters

statistics

1 Introduction

TMSMonismadefor visudization, setting up and collecting
data (statistics) for Unipower Tool Monitoring System.
The software is Windows based giving it the following
system requirements.

1.1 System requirements
Processor: Pentium 130MHz
Harddisc: Min. 3Mb free disk space. 1.5Mb for each
following statistics file
COM-port: 1 available RS232-port. Max. COM8
Monitor:  Min. resolution 800x600.
Operating system:
Windows 98, Me
Windows NT 3.5 or newer
Windows 2000
Windows XP
Windows7
Windows$, 8.1
Windows 10

1.2 Installation

The software may be supplied in different ways; on
discette or CDROM together with the HPL600 or via
Hydrias website: www.unipower.dk. The installation
procedure depends on the media.

Download
Save or execute the downloaded file Setup.exe and follow
the installation programme.

Discette
Run ,a:setup” and follow the installation programme.

CDROM

If the installation does not start automatically, run
»Setup.exe” from the CDROM and follow the installa-
tion programme.

1.3 Starting up TMSMon for thefirst time
TMSMon is set up by default to communicate with

HPL 600 via Com1. Therefore, if HPL60O is connected
to adifferent Com-port, the Com status light will be red
(seefigure 1.1).
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Figure 1.1 Com status

If s0, the correct port must be chosen. Viathe menu select
Communication and the desired Com port or Auto
connect (see figurel.2).
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Figure 1.2 Communication

If HPL600 isfound, the Com statuslight changesto green
and the system is ready for use. If not the user must
investigate and find the reason.

Next time TMSMon is started the correct Com port is
stored (remembered), so setting up the port is only
necessary thefirst time. User settingsare generally stored
to make use of the software as easy and straightforward
aspossible.
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2 Layout

The main function of the softwareisthe visualization of
theactual cut, soacurveof itisalwaysvisible. Asshown
in figure 2.1 this means that approximately half of the

screen areais fixed.

How the remaining area is used is partly up to the user
who via the menu is given some possibilities. The
different elements of the visualization will be explained
below.
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Figure 2.1 Layout of the visualization screen
Bar graph User area

The actual value of the power measurement is shown
here as soon as communication is established. The zoom
Settings are shown to the left of the bar graph.

Work

If the blunt supervision is based on work measurement,
the accumulated work measurement is displayed in this
field. Otherwise the field shows,,- - -“.

Power peak
Peak value in this case means the largest value above
Po. The value is updated continously.

Status indicators

A number of lights indicate to the user the status of the
HPL 600 - as well as the communication status to the
unit.

Curve
The machining sequence (Power) of the actual cut is
shown with the active limits.

In this field the user chooses the data to be shown;
parameters or statistics.

2.1 Bar graph

The measurement range of the bar graph depends on the
zoom settings. The read out always corresponds to the
measurement value (power) shown in the display of the
HPL 600; i.e. 0-100%. Should the absolute value be less
than P1Min (Low zoom value) the bar graph is empty
and if the value is above P1M ax(Upper zoom value) the
bar graph is full. The bar graph may be used as an
indicator of correctly installed measurement transducer
(e.g. APM100 or APM380).

2.2 Work

When Po has been calculated/measured the power
measurements are integrated to produce a work
measurement, with arange of 0-100%. Depending onthe
Divisor setting, thishappensat different speeds; If 100%
is reached before the end of the cut, the divisor must be
increased, whereas a small work measurement is
increased by decreasing the divisor.
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2.3 Peak power

As soon as the supervision is active, which means after
cal culating/measuring Po, this area showsthe peak value
of the power measurement above Po. The value may be
found on the curve asthe largest vertical distance of the
blue area. The value may be used to determine the limit
for break supervision.

2.4 Satusindicators

Four lights are shown, which under normal
circumstances all are green, but changes to red when
user intervention of some sort is required:

Comm.

Communication. Green = OK, Red = No connection

Break
The limit for break supervison has been exceeded and
produced an alarm.

Blunt
Thelimit for blunt supervision (Power or work) has been
exceeded and ablunt alarm is given.

Power [kW%]

Missing
The power measurement did not exceed the missing li-
mit for the entered duration resulting in an alarm.

In addition the following light apears during this given
error:
Err1
If the measured/calculated Po value added to the break
limit exceeds 100%, this text is shown along with ared
light.

All alarms may be reset from the keyboard, provided the
start signal is no longer present. Reset is done by hitting
the space bar.

2.5 Curve

Visualization of the actual cut contains many elements,
al of which contribute to provide the user with a quick
impression of the quality of the cut (see figure 2.2). The
curveisupdated, aslong asthe start signl is present. Sub-
sequently the curve remains visible until the next start
signal. However, the user may set up how many cyclesto
show beforethe screeniserased and drawing begins over
again (see parameter Miscellaneous: Cycles per screen).

Break limit
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o “E/ Blunt limit

504 -

25

Work

Missing

\

e ! . ;-
1 2 3
Ts Po average

Figure 2.2 Visualization of the actual cut

See explanation of the elements below:

Power [kW%]

The measurement after zoom (see parameter
Measurement: P1IMax and PIMin). Alwayslies bewteen
0 and 100%.

Ts

In case the motor hasn't reached the correct rpm when
the start signal comes (as shown in figure 2.2), Ts may
beusedto, delay calculating/measuring theidle power
(Po). If Tswasnot used inthiscircumstance the measured
Po would be far too high.

Po average
To cope with a possibly fluctuating power signal, Po
may be calculated as an average of anumber of measure-

- = el limit
Po

Time

ments. Thisnumber may be set from 1 to 25, which means
that avery fast Po measurement (10ms) also is possible.

Po

After calculating/measuring Po, thisvalue isthe basis of
the following supervision, sinceit is subtracted from the
actual measurement producing true shaftpower (blue
curve). Measurements below Po are set to 0%.

Time

The best resolution of the curve is with cuts shorter than
6 seconds. After this duration, the number of
measurements per point (pixel) isdoubled every timethe
curve takes up the whole screen (12, 24, 48... seconds).

TMSMon 1.9



Limits

Each limit is drawn with its own colour; Break = red,
blunt = purple and missing = green. If the blunt supervi-
sionisbased on work measurements, thelimitisn’'t shown
on this curve, but on the statistics of work values (see
chapter 4).

Work

The area of the blue curveisintegrated (summed up) to
alarge value depending on the duration of the cut. This
sumisthe actual work, but dueto thelimitations of three
digits (HPL600) the sumisdivided by adivisor (see pa-
rameter Measurement: Work divisor), producing a
number between 0 and 100%.

2.6 User area

The area below the curve of the actual cut has several
purposes - depending on the user’s wish. Changing the
content of the areaisdoneviathe menu under ,, Window",
as shown on the following figure 2.3.

m | Window Print  Language H

Show Power statistics
Showe weork skatistics
v Show Parameters

Refresh
FMehbna

Figure 2.3 Choosing the user area

The choices include two statistics (Power and Work) as
well asthe parametersfor the actual cut. Selecting anew
cut replaces the parameters with those for the newly
selected cut.

3 Setting up HPL 600

The HPL600 may be programmed from TMSMon para-
meter by parameter, cut by cut or with awhole parame-
ter set loaded from disc. In addition a parameter set may
be saved on disc, making programming of several
HPL 600 with the same set of parameters easy.

3.1 Parameters

Viathe menu (seefigure 3.1) acut is selected, for which
the parameters may be altered. All cuts may be program-
med independantly of the actual cut in operation making
the user independant of the CNC controlling the machine.
If HPL60O0 isn't correctly connected to TMSMon with
the status light for communication red, awarning is gi-
ven at the start of parameter setup, telling that changes
cannot be sent to HPL600. The parameter window may
still be opened for viewing.

i Unipower Tool Moni

lz | Parameters Comm
Cuk# 1
Cuks 2
Cuk# 3
Do Cuk# 4
CUt# 5
CUE# 6
Cukt 7
CUE# &
Cukg 9
Cuk# 10
Cuk# 11
Cuk# 12
Cuk# 13
Cut# 14 |
Cut# 15
A Cut® 16

"-——__F

Figure 3.1 Cut select for parameters

fem

Selecting a cut produces the following dialogue box,
where all parametersfor the cut in question may be alte-
red. Also parameters common to all cuts are altered
through this dialogue box.

TMS settings, Cut# 2 7| x|
Timers | teazurement zettings I Mizcellaneous
Ereak seftings Blurt sethings I Mizsing settings
Break Limit I BE x
Break Delay I 0o s
ak I Anruller Arivend

Figure 3.2 Altering parameters

Each group of parameters is shown by selecting the
corresponding property sheet. The parameters are alte-
red by entering the desired value or for some parameters
selecting from alist. When the changes should be sent to
HPLG600 press ,,Apply* or ,OK*. ,Apply* gives the
possibility of testing the new values and susequently
returning to the old valuesby pressing ,, Cancel”. If ,OK*
is pressed returning to original vaues is only possible
by re-entering them.

To give aquick general view of al parameters and their
range they are all listed in the following. Please refer to
the manual for HPL600 for a thorough explanation of
the meaning and use of the parameters.
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The parameters are listed by group meaning that
group:parameter refersto the ,,group” property sheet and
the , parameter” parameter.

Break:Break limit
Max. limit for break supervision. [0 - 100] %

Break:Break delay
Response time for break alarm. [0.0 - 2.5] s. 0.0s means
app. 30ms.

Blunt: Blunt limit
Max. limit for blunt supervision. [OFF, O - 100] %

Blunt: Blunt mode
Supervision mode for blunt. [Power, Work]

Blunt: Blunt delay
Response time for blunt alarm, provided the blunt mode
is Power. If it is Work the blunt delay is ignored.

Blunt: Blunt alarm mode

Point of executing the blunt alarm. [End, Immediately].
By ,End* the alarm is given after expiration of the start
signd, i.e. the cutiscompleted. By ,,Immediately” the cut
isinterrupted as soon as the blunt alarm is detected.

Blunt: Blunt count
No of blunt alarms before executing it. [1 - 8]

Missing: Missing limit
Min. limit for missing supervision. [OFF, 1 - 100] %

Missing: Missing delay
Time for the measurement to exceed the missing limit
during the supervision.

Missing: Tw
Duration of the missing supervision. [OFF, 0.1 - 25.0] s.
(see manual for HPL 600 for more information)

Missing: Missing count
No of missing alarms before executing the alarm. [1 - 8]

Timers: Ts
Start delay for the cut. [0.0 - 25.0] s. 0.0 means app. 30ms.

Timers: Ta
Duration of the supervision. [OFF, 0.1 - 25.0] s. Off means
supervision for as long as the start signal is present.

Timers: Taon blunt
Decides whether expiration of Ta deactivates blunt su-
pervision or not. [Yes, NoJ

M easurement: P1M ax
Scales the range from the top. [PIMin+10 - 100] %

Measurement: P1IMin
Scales the range from the bottom. [0 - PAMax-10] %

M easurement: Average
Each measurement value is an average of a number of
measurements [1 - 25]

M easurement: Work divisor

The work measurement is scaled with this number to
produce a value between 0 and 100%. [1 - 16] The
number is entered as a power of 2, i.e. entering e.g. 8
gives adivisor of 256.

M easurement: Po
The idle power (Po) is calculated as an average og a
number of measurements. [1 - 25] This number is
common to al cuts.

Miscellaneous: Cycles pr. screen
Number of cuts shown on the screen before it is erased
and redrawn from the left. [1 - §]

Miscellaneous: Debounce

Number of internal cycles (@ 10ms) where an external
signal must be present to be recognized. [1 - 8]. This
parameter is common to all cuts.

Miscellaneous: Unit 1D

Each HPL600 unit may be assigned an ID. [1 - 255]
Thissetting isincluded for future use and hasno function
in this version. The parameter is common to all cuts.

Miscellaneous: KW range
The parameter has no function in HPL600.

3.2 Save parameterson disc

All parametersfor an HPL 600 may be stored on disc for
documentation or easy programming of a new HPL600.
This function is found on the menu as shown on figure
3.3.

Unipuwer Tool Monitoring System

File FParameters Commumication Window  Prin
Load 3 I
2

Save parameterset ”

Expork g Save statistics

Figure 3.3 Save parameters on disc
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The parameters are stored in a format, which is
compatible with spread sheets. Thisway the parameters
may be moved and displayed without HPL600 or
TMSMon.

3.3 Load parametersfrom disc
To load a parameter set from disc, please activate the
following submenu:

Unipuwer Tool Monitoring System

File Parameters Communication  Window  Print

Save L4
Ewrrmmrk (S|

Figure 3.4 Load parameters from disc

Load parametersek

Load stakiskics | ’V

If HPL60O0 is not connected to TMSMon, awarning is
displayed and the command is aborted. Otherwise the
parameters are loaded and sent to HPL 600, displaying a
message window with the progress of the process.

Woark [%46]
1007

File: Default.5%%

Fi

Statistics, Cutl# 2

4 Satistics

The Statistics functionality in TMSMon is quite
comprehensive and gives the user the ability of storing
up to 50.000 cycles for each cut separately. If this limit
is exceeded, thefirst cycles are replaced with new ones,
making the statistics represent the latest 50.000 cycles
at all time. Besides showing the statistics, is is also
possible to reset it (cut by cut and totally), print it as
well as exporting it in a spread sheet format.

As previously mentioned, the statistics is shown in the
user area of the screen by selecting it as described in
paragraph 2.6. TMSMon distinguishes between power
statistics and work statistics. Both are calculated in real
timeand may be sel ected independantly. Figure4.1 shows
an example of awork statistics with the corresponding
blunt limit. This means that blunt supervision is based
on work in this case.

Parts: 53

b -

25

Figure 4.1 Work statistics

Besides the calculated measurements the user area for
statistics also displays the name of the file containing
the data as well as the number of cycles stored for the
active cut.

Figure 4.1 shows a statistics of fewer than 75 cycles, in
which case every second cycle is displayed in yellow
and every other second in blue. For statistics larger than
75 cycles dl cycles are shown as blue bars. Up to 600
cyclescan be shown with one cyclepr. bar, whereasmore
than 600 cycles must be shown asanumber of cyclespr.
bar. How many depends on the total number of cycles
and may be calculated as the total number of cycles
divided by 600 then adding one; If for instance anumber
of 2200 cyclesis present every bar represents 4 cycles.
Every bar isalwaysthelargest of the represented cycles.

As for parameters the statistics may also be stored and
|loaded from disc. These functions are both activated from
the menu.

4.1 Save statistics
Figure 4.2 shows how to find the command in the menu.

Llnipuwer Tool Monitoring System

File Parameters Communication Window  Prin
Load k |

Save parameterset

Save skatistics

Expork ]

Figure 4.2 Save statistics

As soon as the statistics are saved the file name in the
user area changes to the new file name. This also stops
adding to the ,old" file, since it is no longer the active
file. The name of the new file is stored so this statistic
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file will be loaded and made the active file the next time
TMSMon is started.

4.2 Load statistics
If the user wishes to load/use a different set of statistics,
please select the following from the menu:

Unipuwer Tool Monitoring System

File Parameters Cormmunicakion window  Pri
Load parameterset
Save L4 iski
Frrvk 13
Figure 4.3 Load statistics

After loading of the new statistics the file name in the
user areaisreplaced with the new one and the new datais
shown for the actua cut.

4.3 Export statistics
For possible processing of data a function for exporting
the statistics (Power or Work) in a spread sheet format is
included in TM SMon. Thisfunction isfound in the menu
asshowninfigure 4.4.

Unipuwer Tool Monitoring System

File Parameters Communicaktion ‘Window Print  Language
Load r
Save » | Work [%]
Expart Power statistics  F I T3
Wiork, skatistics  k Cut# 1

Reset statiskics  »

Cuk# 3
Cuk# 4

R

Exit

Figur 4.4 Export Work statistics for cut 2
Asshownin figure 4.4 the export is split up, so the output
isaunique statistic (Power or Work) for one cut (1 - 16).
This gives the user the possibility of selecting the output
independantly of parameter settings and active cut.

4.4 Reset statistics
Reset of the statisticsisdone viathe menu in thefollowing
way as shown in figure 4.5.

Unipuwer Tool Monitoring System

File Parameters Communicakion Wind:
Load ]
Save k
Export 3

Cut# 1

Reset statistics  F

Ezxit

Cuts 3

Figure 4.5 Reset statistics for cut 2

The statistics for each cut may be reset separately or the
whole statistics (for all cuts) may be reset with one
command (,All*). Once the command for resetting a

statistic is given it can not be undone. Therefore please
pay attention when using this function.

5Print

If a printer driver is installed for the operating system
TMSMon includes severa print possibilities as shown
on figure 5.1.

dow | Print  Language Help

Ackive Cuk

Power statiskics

Wiork statistics

Parameters
Figure 5.1 Print
For Windows 98 and Me the default printer is used, and
the orientation of the paper is landscape. For Windows

NT, 2000 and XP the user may select both printer and
orientation as well as a number of other settings.

Screen dump

Active cut

This function prints out the curve for the actual cycle -
i.e. the upper half of the screen except the bar graph and
statuslights. With thisfeature asequence may be printed
and then discussed at alater time.

Power statistics

The power statistics may be printed for the actual cut
only; It is not possible to print the statistics for a non
active cut.

Work statistics
Thework statisticsfor the active cut is printed. Statistics
for non active cuts can not be printed.

Parameters

The parameters are printed for all cuts starting with the
the common parameters followed by atable with all cut
specific parameters and corresponding cut numbers.

Screen dump

Choosing a Screen dump produces a file of the shown
display contentsin Windows BMP-format. Thelocation
and name of the file is selected by the user. With this
function it is possible to store a curve for later analysis
or documentation without the need of a printer.
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6 Language
TMSMon supports at present three languages,; English,
German and Danish - seefigure 6.1.

int | Language Help

____ « English
ar]  German
" Danish

Figur 6.1 Language

After selecting a language all menus and texts change.
Thisway also al printouts and exports are presented in
the selected language.

7 Help

Inthe, Help* menu abrief legend of the elements of the
curve for the actual cut may be selected (,Legend”) as
well as the software version of TMSMon ( ,,About*) -
seefigure 7.1.

age | Help
Legend
]

Abauk .

Figur 7.1 Help

Appendix A Error codes

Code

30001

30002

30003

30004

30005

30007

Meaning

Thefile selected for opening is not a
parameter file for HPL600

A common parameter from the parameter-
file could not be read. The format is cor-
rupted.

The kW range could not be read from the
parameter file. The format is corrupted.

A cut specific parameter from the parame-
ter file could not be read. The format is
corrupted.

A timer parameter could not be read from
the parameter file. Theformat is corrupted.

Thefileto beread iscorrupted. Error inthe
format.
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