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Preface HMG 4000

Preface

The instructions provide you, as user of our product, with key information on the
operation and maintenance of the equipment.

It will acquaint you with the product and assist yowlstaining maximum benefit in the
applications for which it is designed.

This documentation must always be kept at hand.

Please note: The specifications given in this documentation regarding the instrument
technology were correct at the time of publishing.

Modifications to technical specifications, illustrations and dimensions are therefore
possible.

If you discover errors while reading the documentation or have suggestions or other
useful information, please do not hesitate to contact us:

HYDAC ELECTRONIC GMBH
Technical documentation
Hauptstrale 27

66128 Saarbruecken
-Germany

Phone: +49(0)6897 / 5601
Fax: +49(0)6897 /5094726
Email: electronic@hydac.com

We look forward to receiving your input.
Gt dziGAy3d SELISNASYOS Ayid2 LINI OGAOSE
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General HMG 4000

1 General

These instructions are a constituent part of the device. It contains texts and graphics
concerning the correct handling of the product and must be read before operation of the
device.

The operation instructions offer information concerning the safe operation of the
portable data recorder HMG 4000.

By using this document as recommended, you will ensure that the HMG 4000 is put into
effective and safe operation as quickly as possible.

1.1 Standard Functions

The HMG 4000 portable data recorder is a mobile measuring and data gathering device
for measuring tasks for hydraulic and pneumatic systems and machines as well as in
industrial and mobile areas.

The applications are primarily to be found in the areas service, maintenance, fault
finding or in the test bench area.

The HMG 4000 can record the signals of up to 38 sensors at once.

For this purpose, HYDAC ELECTRONIC offer special sensors, which are automatically
detected by the HMG 4000 and whose parameters such as measurement values,
measuring ranges andeasuring units can be set.

On the one hand, there are the HYDAG-&81sors (HYDAC Sensor Interface) for the
measurement of pressure, temperature and flow rate, for the connection of which there
are 8 analogue input channels.

Furthermore, there is the option of connecting HYDAC Condition Monitoring sensors (CM
sensors) to these inputs. These are HYDAC HSI sensors that enable simultaneous
displaying of several different measured variables (measured values).

Up to 28 special HYDAC HS8&hsors (HYDAC CAN Sensor Interface) can be connected
additionally via the CAN bus port, also supporting automatic sensor deteéti@heven
HYDAC Smart Sensors can be read out, programmed and parameterised.

HMG 4000 can optionally be connected to an existing CAN network. This enables the
recording of measured data transmitted via CAN bus (e.g. motor speed, motor pressure)
in combination with the measured data from the hydraulic system.

Via the IGLink connection, HYDAC-Lk sensors (including smart sensors) as well as
older programmable switches, can be read out, programmed and parameterised. In
addition, the transmission of stored parameters to other devices is possible as well.

Status 20287-14-V02 RO1 [8] Partno.: 669950



General HMG 4000

Older model HYDAC sensors or commonly available sensors made by other
manufacturers can also be used. However, these sensors do not have any automatic
sensor detection, consequently the initial agh has to be entered manually.

Please check the pin connection if using sensors from other manufacturers than
" HYDAC or sensors without HSI compared with other pin connections described in

chapter20.10.1dMeasurement channels

If necessary, connection adapters are available, they are listed in chE@ter

oOther Accessoriés

The device also offers measurement inputs for standard sensors with current and voltage
signals.

The HMG 4000 rounds off the application, providing two additional digital inputs (e.g. for
frequency or rpm measurements).

The HMG 4000 can render up to 100 measurement channels in total.

Depending on the type, there is an internal memory in the sensor. Measured values
recorded over a longer period of time are stored in this memory. In addition, depending
on the sensor type, preset parameters can be changed and stored in the internal
memoryas a sensor configuration.

¢CKS 2LISNIG2N) Oy AyldAadGArAogSte 00Saa I|ff¢
clearly presented selection menus. The HMG 4000 has a touchscreen similar to that of a
mobile phone or tablet computer for the purpose of entering number values axid te

When taking measurements of rapid, dynamic machine processes, all 8 analogue input
signals can be recorded simultaneously at a measuring rate of 0.1 ms.
This function of course requires suitable fast sensors to be used.

The most impressing feature of the HMG 4000 is its ability to record the dynamic
processes of a machine in the form of a measurementeand render them as a graph
- and, moreover, online and in real time (Oscilloscope function).

The HMG 4000 is equipped with specially developed software providing for fast data
collection and processing. A measurement curve can comprise up to 8 million measured
values. The measured value memory for archiving this data can record more than 500
measuement curves of this type.
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Alongside simple measurement curves for single and endless recordings, the HMG 4000
has additional functions for recording evetntrolled measurements and event logs.
There are various trigger options available for triggering events.

Alongside measurement curve recording, it is possible to create and savepesgfic
settings, secalled user profiles. The main advantage of this is to enable identical
measurements of various equipment items to be repeated for the purpose of preventive
maintenance. All the user has to do is retrieve the relevant user profile from the HMG
nnnnQa YSY2NERO®

For visualisation purposes, the HMG 4000 has a fully gragutsibled 5.7" touchscreen

for displaying the shown measured values clearly as text or as a measurement curve. A
very large format display of individual measured values is also possible in orger to

able to read them from greater distances.

The HMG 4000 is equipped with numerous usendly functions for displaying,
evaluating and processing measured values:

w ¢lFofS

w DNJI LKAOa
wScaling

w ¢NJ Ol SN
w %22Y

w YR Y2NB

The HMG 4000 communicates with a PC via the integrated USB device interface.

The HYDAC softwarelEWIN, which is included with the HMG 4000, is available for
subsequent, convenient processing, visualisation and evaluation of the measurements
on the PC. This also permits the (remote) control of the HMG 4000 directly from the
computer.

System requirements:

HEWIN runs on current Windows 10 and Windows 11 operating systems with Microsoft
.NETS8.

If the operatingsystem detects that .NET8 is not installed during installation or when
HEWIN is started, a corresponding message is displayed, as well as a link to the Microsc
page to download and install .NET8.
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1.2 CAN Functions

w t2NI 2LWGA2y G2 /!Db o0dzA O6DSYSNItszx /! b2l
w WSFRAY3 2dzi FYR S@lIfdzq iAy3 dzLJ G2 HyYy Y!
w wSIRAY3 Ay &ade&dvyoz2ft FAfSa

w [/ 2YyFATdz2NI GA2y 2F /1 b &aSyaz2Na

w [/ 2yySOilA2y 2F dzLlJ G2 wuy |, 5!/ 1/{L aSy:
w WSFRAY3 2dziX LINBINIYYAYI FYR LI NIYS(HSI
w C2NJ FAzZNIKSNJ Fdzy OliaAz2yas aSS b/ !'b lGz22fal

1.3 10-Link Functions

w WSIRAY3IZ LINPINI YYAY 3T I-ynRandIBmiit SeBstr§ NR & A

w tNRINFYYAYy3I YR LINIYSGSNRAR&AAY3I 2F St S
switches, oil condition and humidity sensors withU@k (EDS 8xx / EXS 3xxx, HXS 3xxXx,
HLB 1400, AS 3xxx)

w C2NJ FdzNJ KS NLirktayiOmen2 yas> &SS blLh

P

1.4 Scope of Delivery

w | aD nnannn

W t26SN) AdzLILX @ dzy Al F2N dnddHon = O2yy S
w hLISNIGAY3I AyaldNUHzOGA2ya

w 5FGF OF NiFerS Aidd thei softare "HEWIN"

(software for evaluating measured data) as well as other product information

w !'{. 02yySOiGAirzy OFoftS

w / FNNBEAY3I &GN LI

1.5 Technical Safety

All components of the HMG 4000 portable data recorder as well as the assembled unit
are subject to strict quality testing. Each HMG 4000 undergoes a final test. This ensures
that upon delivery, the unit is free from defects and complies with the designated
specifications.

The HMG 4000 portable data recorder series is maintendireeeand works perfectly

when used under the conditions specified. If, however, you do encounter problems,
please contact your HYDAC representative.

Any tampering with the switch will cause all warranty claims to become null and void.

Compliance with European Standards

The HMG 4000 series portable data recorders are labelled with the CE mark and
therefore comply with all currently valid German regulatory requirements and European
standards relating to the operation of these units. This ensures compliance with the
applicale directives relating to electromagnetic compatibility and the safety provisions
according to the lowvoltage directive.

Status 20287-14-V02 RO1 [11] Partno.: 669950



General HMG 4000

This product complies with the regulations contained in the following European
guidelines:

IEC 6100@&-2/-3/-4/-5/-6/-8

EN 61010

Subject to technical modifications.

1.6 Safety Information

The HMG 4000 portable data recorder series can be operated safely provided it is used i
accordance with its proper, designated use. Please maintain strict adherence to the
following safety guidelines in order to preclude hazards to the user and damage to
property and surroundings as the result of improper use:

w ¢ K $4000am@y not be used unless it is in perfect technical condition/working

order.

w ¢KS AyadaNHzOGA2ya F2NJ dzaS Ydzad 06S &aidNR«
point adjustment" in particular may lead to hazardous situations. For more

information, please refer to chapte}.1.1 Resetting zero point of the measurement
channel.

w LT aSyaz2NBR FyR AYyGSNFI OSa I NB dzaSR &i’
equipotential.

w LT /!'b FYyR !{. 0dzaSa NS5 dzaSR &aAYdz 0l
potentials or the use of an USB isolator at the USB device is mandatory.

w ¢KS AYTF2NNIGA2Y 2y GKS yIYS LI FGS Ydzi
w CNRdzof SakKz22GAy3 YR NBLI AN g2N] Yl & 2
Department.

w ! £t NBft SJlretagnised/sRietyTéyirnehts niust be adhered to.

Safety informationfor Accumulator

w C2NJ 0KS KI yRf Ay3 Lo Batteyl d8eNpplicabRe yegighd ( K S
safety regulations must be met.

w ¢KS F2ff26Ay 3 aLISOATA Gdn hHakteRigh inust opserved S 3 dzi
taking own responsibility during transport and shipping:

- Road/rail: ADR/RIDHuropean Agreement conceming the Intemational Caniage of Dangerous
Goods by RoadRail

- Sea freight: IMDG Codelrftemational Maritime Code for Dangerous Gyods

- Air freight: IATA Ihtemational Air Transport Associajion

wAvoid contact between the battery connections and metal objects to prevent short
circuits

w 52 y2i 2Ly (GKS oFGGSNES a4 fSFH1Ay3a O
w 52 y2i SELRA&AS GKS olFddSNE G2 SEGNBYS |
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wBe sure to insert the battery correctly according to polarity)+/
«Charge the battery only via the HMG 4000 and refer to chagtérinsert / charge
/discharge battery.

1.7 Copyright Protection

The distribution and/or reproduction of this document, as well as the exploitation and
communication of its content, is not permitted unless specifically authorized.

Any infringement will entail liability for damages.

All rights reserved.

1.8 Note on Warranty

This manual was compiled with the greatest possible care. Nevertheless, errors or
deviations cannot be excluded, and for this reason we assume no responsibility for the
complete accuracy of the content.

In view of the fact that, despite intensive endeavours, errors can never be completely
avoided, wewelcome tips and suggestions for improvement at any time.
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2 The HMG 4000 at a glance

2.1 Touchscreen and Operating Keys

@ Touchscreen

Only use your fingers to touch the touchscreen!

Make sure the touchscreen does not come into contact elébtrical devices as
electrostatic discharges may cause malfunctions on the touchscreen.

Make sure the touchscreen does not come into contact with liquids. Dampness or
contact with liquids may cause malfunctions on the touchscreen.

To prevent damage to the touchscreen, do not use sharp or pointy objects on it and
do not apply heavy pressure.

A few simple gestures (tapping, swiping, dragging movements as well as zooming ir
or out) are all you need to operate the touchscregates can be found ichapter
5.1"Touchscreen operation”.

ESC key

To cancel an entry or go "Back" step by step
On/off key

Switch HMG on/off

@ Display key
Press briefly: Switch display on/off; Press and hold: Set brightness

@ Navigation and control pad

Stepby-step navigation within the display: "O.K." key to enter, finalise, accept or
" save the entry

As an alternative to the touchscreen, the HMG 4000 can be operated using the ESC

key and the navigation and control pad.
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2.2 Connection Sockets

Analogue inputgblack)

8 input socketsGhannels A. Hor connecting normal analogue sensors
(0..10 V, 4..20 mA, etc.), as well as HYDAC HSI sensors or CM sensors,
for example for measuring pressure, temperature, flow rate or

oil condition.

Digital inputs(blue)
1 input socket for 2 digital signalSiannel I,)J e.g. for frequency or speed
measurements

CAN bus/HCSted)
1 socket for CAN bus and HYDAC HCSI senbarmél K

@

IO-Link (yellow)
1 socket for I@ink sensors and older programmable, electronic HYDAC pressure,
temperature and level switches

Cc

o
= =x)

S

=]

USB hosfor connecting devices (e.g. USB memory stick)
USB Devicéor PC connection

Socket for power supply

,_
m
o

LED display for charge status
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3 Transport andstorage

3.1 Transport

The HMG 4000 is supplied packed in a cardboard box. When accepting and unpacking,
make sure the item has been delivered in full and report any transport damage to the
carrier.

Do not remove the packaging until you are ready to installuthig.

Keep the packaging of the device for eventual reuse in case of transport (e.g. when
changing locations) or ratorage, as it provides optimum protection for the product.

3.2 Storage

Information on the permissible environmental conditions at the storage location for
HMG 4000 can be found in chap®0.9d4Environmental Conditiods

If you do not use the battery for a longer period of time, store it at approx. 50 % charge.
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4 First steps with the HMG 4000

4.1 Insert/ charge /discharge battery

Inserting
Make sure that the battery is correctly inserted into the device to ensure proper
function.

Charging

The rechargeable battery built into the HMG 4000 is charged as soon as the measuring
device is supplied withower via the adapter provided.

Before using the HMG 4000 for the first time, make sure that the battery is fully charged.

' Only use the batteries, power adapters and cables supplied or authorised for use by
> HYDAC.

Nonrauthorisedbatteries, chargers and cables may lead to overheating or explosion
of the battery or damage to the HMG 4000.

Discharging
Do not allow the battery to discharge completely to ensure a longer service life.

If the battery charge level is low, a corresponding warning message appears on the
S display.

If the battery is completely discharged, the HMG 4000 cannot be switched on

immediately after connecting the power supply. Charge the empty battery for a few

minutes before switching the HMG on again.

& Incorrect connection of the power adapter may lead to damage to the device.
Damage caused by improper use is not covered by the warranty.

The device may heat up while charging. This is normal and has no effect on the function,
performance or service life of the HMG 4000.
If the battery heats up more than usual, remove the power supply.

The charge status of the battery is permanently displayed via the LED integrated beside
the connection socket:

@ Green = Battery fully charged
@ Orange = Battery is charging
@®Red = Error

The current charge status is also shown in the display bar at the top right of the display
when the device is switched on.
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4.2 Switching the Device on and off

After switching on the HMG 4000 for the first time, follow the instructions ondisplay
and adjust the necessary basic settings on the "Welcome screen".

4.3 Updating the Firmware

To keep the HMG 4000 up to date, the firmware of the device needs to be updated,
provided that an update file is available.

longer be legible after installing an update.

Under certain circumstances, the settings saved in the HMG 4000 may no
A Corresponding notes appear on the display before the update is carried out.
If necessary, carry out a data bagg on a PC before starting the update.

Connect the power supply unit to the HMG 4000 in order to ensure a safe and
uninterrupted power supply during the update process.

Detailed information on updating the firmware can be taken from
chapter18.4dSoftware Updaté
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5 Handling the HMG 4000

5.1 Touchscreen Operation

The use and operation of the touchscreen is done with a few siggséures (tapping,
swiping and dragging movements as well as zooming in and out):

Tap / Drag Zoom in Zoom out

P ™ f

5.2 Display Graphics Setp

Start button (start menu) Back button Display bar Battery charge status

; |

B8  Measured values

There is no measurement channel currently active.

Info and help
show texts /
generate
screenshot

Menu/command bar (toolbar) Display/selection field
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5.3 Navigating in the Menu/Command Bar (Toolbar)

All setting andnput options in the different applications and function menus of
" the HMG 4000 are largely s@kplanatory and intuitive to use.

The button takes you directly to theStart ment from every display and
every menu item.

The button takes you directly back from the start menu to the last application
/ menu page / display executed.

Tapping thn button at the top of the display bar always takes you back to the
previously displayed page in all menus and displays.

Using thg button to the bottom of the menu/command bar you can show or
hide the information texts for the respective command buttons (icons) and/or the
current application.

Additionally, thel2MEaisastad button appears, which you can use to directly
create a screenshot of the current screen content.
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6 Quick Start

6.1 Basic Settings
When starting the unit up for the

< HMG 4000

. X Welcome to HMG 4000 V1.03

first time the "Welcome" starup The HMG s being configured For First use now.

screen appears. On the next page, you must indicate the desired date format, the decimal
point and the desired keyboard layout

You now have to adjust theBasic Aiterwards you can set the date andthe time

settingg‘ required for the device to You can change these settings later on at any time using the device settings

work.
< Back > Continue

< Region and language settings

Select the desired date format,
decimal separator and keyboard Date format DDMMYY >
layout.

Complete the process withNext'

or go back to the previous screen by
tapping 'Back.

Decimal separator {point) >

Keyboard layout German (QWERTZ)

< Back H > Corl

Enter the date and time.
Complete the process withNext'

< Date and time settings

or go back to the previous screen by Date 03.03.46 >
tapplng '‘BacK. Time 07:43:51 >
< Back H > Continue
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HMG 4000

You have now finished entering the
basic settings and can uiee HMG
4000.

Complete the operation with
"Finish or go back to the previous
screen by tappingBacK.

The display then switches to the
measured value display.

If no sensor is connected, the
following message will appear on
the display No measurement
channel is currently active

By tapping on the battery/time field
in the display bar, the "Status"
window will open shown opposite.

This provides information on the
current charge status as well as on
the currently set date and time.

The date and time can be changed
here.

v
07:44:03

< HMG 4000

Settings closed
The HMG is now configured For first use and can be used.

Enjoy!

< Back > Finish

Measured values

There is no measurement channel currentl|

< Status

Battery charge 99 %
Date 03.03.16 >
Time 07:44:37 >

»
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6.2 Measured Values Measured values
If no sensor is connected, the

following message will appear on ©

the display No measurement ko

channel is currently active

There is no measurement channel currently active.

»

Measured values

When delivered, all eight analogue
inputs are preset to Automatic Al | A Pressure bar u
sensor detectiohmode. © 4 3 2 WWMW_
If a HYDAC HSI or CM sensor is now [ °

connected to one of the channels 5 Prescure T .
A..H, it is automatically detected M
and displayed accordingly. 4 5.6

In the measured value display (see =
right), you will find the following

listed:

Input channel Designation Unit - >
Measured value

To make changes to the measured < Mo asured walae settings
value settings or measured

channels, click th button to

Settings for the measured value display >

Analogue inputs (A-H) >
access theMeasured value N
. ' Digitalinputs (I, J)
setting$' menu. —
. . i CAN bus/HCSI (K) >
(For detailed information, see —— N
alculations

chapter8 "Measured Values"
Application

Further measurement settings >

»
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6.3 Startingsimple
Recording
To record measured value curves,

click thel X MARSAE button in the
measured value display to access
the "Recordingsmenu.

Click th button to open

the "Start recording menu.

You can adjust the corresponding
settings for therecording here.

(For detailed information, see
chapter9 éRecording$

Folder General >
No files found.
»

< Recordings

< start arecording

Recording procedure Endless recording )
Measurement channel settings 2 active measurement channels >
Measurement rate 1 millisecond >
Maximum recording duration 1 minute >

60000 data records, 120000 values, approx. 470 KE file size

Zoom area 30 seconds >
Storage settings General\Recording )
» ‘ X cancel @ start

Status 20287-14-V02 RO1
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7 Start Menu

After switching on the HMG 4000,
the screen will automatically switch
to the measured value display.

The button takes you to the
"Start menul.
In the default settings, only the

following two applications are

shown:
- Measured values 5
- Device settings

The button takes you directly
back to the last application executed.

Use the © button in the 'Further
applications field, additional
functions or applications of the
device will be shown

for selection:

- CANtools

- |O-Link tools

- HYDAC HSI tools

- MATCHools

- File manager 5

- Stopwatch
- Screenshots

X  start menu

Device settings

Further applications

Start menu

Device settings

Further applications v

Stopwatch

CAN tools

HYDAC HSl tools Screenshots

MATCH tools

If "Further application’sis selected, this setting is retained. This means that all of
W& the applications and functions will always be displayed when you open the start

v

menu. This setting can be cancelled using ~ 2button.

Status 2028)7-14- V02 RO1
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8 "Measured Values" Application

If sensors are connected and the
channels set accordingly, their
current measured values will be
displayed immediately.

The following information is
displayed by default in the
measured value display:

- Input channel (e.g. subchannel)
- Designation (sensor type)

- Unit

- Measured value

- Progression

8.1 Displaying
Measurement
Channel Information

When you tap a measured value
field, a new window with detailed
information on the respective
measurement channel will appear.

This window provides you with the
following information on the
measurement channel and the
connected sensor:

- Measuring range
- Min./Max. values reset
- Last measured value
- Last min. value
- Last max. value
- Settings:
Mode
Name
Sensor detection
- Progression

Click thn button to return to the
measured value display.

B Measured values

»

5

»

»

A Pressure

B Pressure

L1 Power

Measured values

A Pressure

B Pressur

|

L1 Power

Measurement range
Min./Max. values reset
Last measured value
Last min. value

Last max. value
Settings

Progression

0.0 to 100.0 bar

before 7 Minutes
21.8 bar
0.0 bar (since 7 Minutes)

100.2 bar {since 2.3 Minutes)

Status 20287-14-V02 RO1
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Click on the Progressiohfield to < Progression
open a new window.

Here, the current course of the
measured values is shown as a
continuous graph.

100.0

(see also chapteB.2.56Show
progressiot)

A Pressure [bar]

» 605 455 -30s 55 0s

8.1.1 Resetting zero point of the

measurement channel < Channel A, Pressure

You can redefine the zero point of ‘ esmEme e R

the measurement channel via the & LA before 9 inutes

button. el | Loct measured value 64.9bar

This function is used, for example, in e ]
order to hide any pressure heads in Last max. value 100.2 bar (since 4.3 Minutes)

a system. In case a pressure Settings >
transmitter is pressurised with e.g. 3 T 5
bar despite the system being

switched off, this value can be »

assumed as the new zero point for

the display.

Using thg button, you can
delete the zero shift.

Rezeroing can be done at any point throughout the entire measuring range of a
%" measurement channel.
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For safety reasons, all measurement [V N
channels for which the zero point = -

has been reset will be marked with :,; f e WA
a corresponding symbol in the 76
measuredvalue display. Eo =

~ 700"

»

Caution!

A measurement channel marked wi can be pressurised to a high
pressure despite the "0 bar" display.

When removing a sensor or other system components make sure the
system has been depressurised first.

Nonrobservance may lead to lifghreatening hazards!

Switching ON/OFF the HMG 4000 or
one or more measurement channels
does not automatically delete the

newly set zero point. N

If you switch the HMG off and on Channel A has a null shft
again, you will receive a Should the shift be kept or deleted?
corresponding message.

Keep Delete

There is one exception where
& the zero shift is automatically
deleted. This happens when a
sensor is connected to the
channel and this sensor has a different measuring range to the previous one for
which the zero shift was set.
This means that theero shift is not retained unless the lower and upper
measuring limit, the number of decimal places, and the unit of measurement of
the newly connected sensor are identical.
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To make changes to the measured value settings or measurement channels, click the

button in the measured value display to access thiedsured value settings
menu.

You can adjust the settings and B8 < Measured value settings
changes in the following menu
points via this window:

Settings for the measured value display >

Analogue inputs (A-H) >

- Settings for the measured O 5
Value dlsplay CAN bus/HCSI (K) >

- Analogue inputs (A) Caeuttions 1) >
- D|g|tal inputs (I, J) Further measurement settings >

- CANBus/HCSI (K)
- Calculations (L)

»

- Further measurement
settings
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8.2 Settings for the
Measured Value
DISplay Display filter Mediim 5

Trend duration 1 minute >

B8 < Settings For the measured value display

You have the following setp
options under this menu point:

Measured value display Panels - Size L >
Show min./max. values

- Display filter

Show bars

- Progression showtrend
- Measured values display

- Show min./max values 5

- Showbars
- Show progression

B8 < Dpisplay filter

8.2.1 Display filter

Fast
Selecting Display filtet, a selection T o
list for the display dynamics will -~
appear:
. Sluggish

w Clad - /

w aSRAdzy

w {20

w {fdzZ@33ArakKk N

w h¥T¥

The settings for the display filter in the measured value display hawefluence
" on the measurement itself! They solely serve to stabilise the display, for example
in the event of pulsations.
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8.2.2 Measured values display

Selecting Measured value displ8ya
selection list for displaying the

individual measured values appears:

i Table

9 Panels Size M

9 Panels Size L

1 Panels Size XL
1 Panels Size XXL

In this menu point, you can

" select between measured
value table and different
numerical display fields for the
display size of the individual
measured values.

Alternatively, you can increase
or decrease the size of the
display fields directly via the
touchscreen by using your
fingers to zoom in and zoom
out.

88 < Measured value display

Table

Panels - Size M

Panels - Size L v

Panels - Size XL

Panels - Size XXL

»

Measured values

B Pressure bar| 1
547"}

ro DE
]

I
4531

“

’

— "/L
i

(
<

B8 Measured values

Yk-

9“%

= fah s

ure » ‘

g
,

/L1 Poy

»
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8.2.3 Show min./max. values

After selecting "Show min./max.
values", the min. and maxalues
will be shown together with the
measured value.

The min./max. values will continue
to be displayed until either the
display is switched off again or the
min./max. values are reset in the

meantime using th button.

8.2.4 Show bars

Selecting "Show bars", you can also

switch on a bar display in the
measured value display.

The display screens may vary
according to what settings have
been made for rendering the
measured values.

< Settings For the measured value display

Display filter Medium >
Trend duration 1 minute >
Measured value display Panels - Size L >

Show min./max. values
Show bars

Show trend

»

B8 Measured values

N [ pad000 bar| 248.1||B HDA4000 bar| 9.9
@ 1 40 . 3 1.2 9 . 5 0.0
C ETS4000 ‘c| 99.4||D EVS4000 Umin|  59.5
3.8| 14 50.1 o

E1 RelHum % 99| |E2 Temp ‘c| -18.3

9 9 89 — 1 9- 1 -25.0

»

BB Measured values

B [ pad000 bar| 2421 e HDA4000 bar| 9.0
® 214.4 ., 7.8 OJ
ks C ETS4000 ‘c| 991||D Evs4000 Yemin| - 59.5[7]
-20.9 i 32.2) o
E1 RelHum % 908 [E2 Temp | 26|
96 89 —3.5 -25.08

»

Status 20287-14-V02 RO1
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8.2.5 Show progression

Selecting "Show progression”, you
can also switch the progression
display on and off in the measured
value display.

You can select for which period the
progression should be shown.
Various time ranges from 10
seconds to 60 minutes are available.

Different display screens appear in
the measured value display
depending on the progression
display (progression duration)
settings.

oo
oo

»

< Settings For the measured value display

Display filter Medium >
Trend duration 1 minute >
Measured value display Parels - Size L >
Show min./max. values

Show bars

Show trend

B8 Measured values

»

1324\

B HDA4000 bar /\
2.6

D EVS4000 l/minW\/
53.3

»

A HDA4000

B HDA4000

C ETS4000 He
94.8
D EVS4000 1/min ‘
0.9 |
s |

Status 2028)7-14- V02 RO1
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8.3 Analogue Inputs (A1) 88 < Analogue inputs (A-H)

Channel A HDA4000

Under this menu point you have a Y
list of all of the analogue %
measurement channels available in =
the HMG.
v
4
v

Channel B HDA4000
Channel C ETS4000

Channel D EVS4000
To the left beside the respective
channel you will find a tick box
which you can use to switch the
input on and off. Active channels
are marked with a tick.

Channel E A51000

— Channel G Switched off

Channel H Switched off
»

Channel F "System pressure”, Analogue sens!

Depending on the settings, the

sensor type (e.g. "HDA 4000"), the
sensor type (e.g. "analogue sensor")
and, if applicable, a designation (e.g.
"system pressure") are displayed to the
right of the box.

8 3 1 M Ode Automatic sensor detection

Ly GKS aa2RS¢ FASEM
whether a HYDAC HSI or CM sensor

with automatic sensor detection or a

standard analogue sensor is

connected.

»

i &

88 < Analogue input Channel A

With automatic sensor detection,

the HMG 4000 applies all of the Mode
information and values directly from Name

the connected HYDAC HSI or CM Sensordstection
sensor.

If changing the settings manually,
you need to enter the corresponding
information and values of the
connected sensor manually as
described below.

>

Status 2028)7-14- V02 RO1 [34]
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8.3.2 Name

You can enter an optional hame for
each measurement channel in the
"Name"' field.

This opens a new window with a
keyboard layout.

Enter the desired name and save
the entry with "Apply'.

. German umlauts will show if
" you press and hold the
corresponding letter.

The designation entered is now
shown in the Namée"' field and
accordingly in the measured value
display.

< Analogue input Channel F

Mode Manual settings >

Name

Analogue signal 4020 mA >

Measurement range 0 to 100.0 >

»

-4 ]

09:01:10

B8 < Name

System pressure| X

B8 < Analogue input Channel F

Mode Manual settings >

Name System pressure >

Analogue signal 4to 20 mA >

Measurement range 00 100.0 >

Status 2028)7-14- V02 RO1
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8.3.3 Analogue signal

A selection list with various
analogue signals &ored in the
"Analogue signélfield.

Here you can select an analogue
signal from the existing entries.

On delivery, you will only find

" HSJ0to 10 Vand4 to 20 mA
as well a$T 10Gand PT 1000
at channel "H" in the list.

You can add an another analogue
signal using th button.

Using th button you can delete
an analogue signal from the list.

8.3.4 Measuring range

To define the measuring range,
enter the corresponding values for
"Decimal format, "Lower / Upper
measurement rangeand 'Unit".

Inthe "Unit" field, you can add

another unit to the list using th
button.

Using th button you can delete
units from the list.

< Analogue signal

HsI

PT 100

PT 1000

Oto5V

Oto10V

0.5to 4.5V

0to 20 mA

4to 20 mA v

»

B8 < Add analogue signal

Physical size / unit >
Lower measurement range limit 0 >
The lower and the upper values must be at least 1V from each other apart,

Upper measurement range limit 0 >

The lower and the upper values must be at least 1 V from each other apart.

» ‘x Cancel  Apply

oo

oo < Measurement range

Decimal format With 1 decimal place >
Lower measurement range limit 0.0 )

Upper measurement range limit 100.0

Unit bar

»

Status 20287-14-V02 RO1

[36] Partno.: 669950



Measured Values

HMG 4000

8.4 Digital Inputs (I, J)

Under this menu point you have a
list of all ofthe digital measurement
channels available in the HMG.

To the left of the respective channel
you will find a tick box which you
can use to switch the input on and
off. Active channels are marked
with a tick.

Depending on the settings, to the
right of the box you will find the
mode and, if applicable, a
designation (e.g. "speed").

8.4.1 Mode

Here you can specify the form in
which the digital input signal is to be
processed separately for each input.

The following modes are available:
9 Digital status

9 Frequency, speed, flow rate

1 Pulse count

I Times

1 PWM duty cycle

1 Extended measurement

Depending on the selection,

corresponding sub menus will open
in which you can adjust the settings
required for the respective function.

B8 < Digitalinputs (1, J)

/| Channell "Rotation speed"”, Frequency

—  ChannelJ Switched off

»

BB < Digitalinput Channel I

Frequency, drive speed, Flow >

Mode
rate

Name Rotation speed >

Measurement range

»

X ]

10:45:07
Digital state
Frequency, drive speed, flow rate v
Pulse count
Times
PWM pulse duty Factor

Extended measurement

»

Status 2028)7-14- V02 RO1
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8.4.2 Digital state

The measured value corresponds to
the digital status at the input. It is
updated every 0.1 ms.

The measuring range extends from
0 to 1 and does not have any unit or
decimal place.

8.4.3 Frequency, speed, flow
rate

The frequency is measured iRZ'
and converted into speed or flow
rate depending on the setting (1 Hz
to 30 kHz).

For 'l/min" and "USG/mifi the "K
Factor"must also be specified. This
indicates the relationship between
pulses and volume Rulse/l"or
"Pulse/USQ"

Frequencies below 1 Hz can be
measured with Exended
measuremernit

8.4.4 Pulse count

The pulses are counted here. The
measured value corresponds to the
counter reading.

The measured value is updated
every ms. Up to 2 billion pulses can
be counted.

CY)

10:52:00

B8 < Digital input Channel I

Mode Digital state >
Name >

Measurement range oto1

»

B8 < Dpigitalinput Channel I

Mode Frequency, drive speed, flow >
rate

Name N

Measurement range 0.0to 100.0 Hz >

»

B8 < Dpigitalinput Channel |

Mode Pulse count )
Name >
Measurement range 0.0to 100.0 Pulses >

»

Status 20287-14-V02 RO1
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8.4.5 Times

Times are measured here. Times to
be measured:

1 Cycle time (periodic time)
9 Cyclical switcton time
9 Cyclical switctoff time
1 Sum of switckon times
1 Sum of switckoff times

The totalised times can be used to
measure the switcton times of
units, for example.

The times are measured with a
resolution of 1 ms.

EE < Digital input Channel I

Mode Times >
Name >
Measurement range 0.0t0100.0s >

Times to be measured Cyclical switch-on time >

»

Times up to 500 hours can be totalled up. The total can be reset at any time.

8.4.6 PWM pulse duty cycle

The ratio between switcton and
switch-off time is measured here.

The HMG records the pulse duty
cycle for frequencies of 1 Hz to 1
kHz.

The value is updated with the
current period duration.

The pulse duty cycle with
frequencies under 1 Hz can be
measured with Extended
measuremerit

The lower measuring range limit is
always 0 %', the upper measuring
range limit is always100 %

B8 < Digital input Channel |

Mode PWM pulse duty Factor >
Name >

Measurement range 0.0to 100.0 % >

»

Status 2028)7-14- V02 RO1
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8.4.7 Extended measurement

A measurement can be freely mal| < Digital input Channel |

configured here.

Mode

Extended measurement
1 Underlying measurement Name >
(Frequency / PulseTimes /

PWM)

1 Timeout
(only for frequency / PWM)

Measurement range 0.0to 100.0 >
Basic measurement Frequency measurement >
Timeout 1s >
Scale factor 1 >

9 Times to be measured
(only for times)

Offset 0 >

9 Scaling factor
9 Offset value

The measured value is calculated by multiplying an underlying measured value with a
scaling factor and then adding an eventual offset value to this.

Measured value = (underlying measured value x scaling factor) + offset

For an underlying frequency measurement, the resolution is always set in the selected
measuring unit per Hz, with pulses per pulse, with a pulse duty cycle per percent and
with times always per second.

The offset value is always set up in the selected measuring unit. Both values can be
entered with up to 9 positions before and 6 positions after the decimal point.

The update rate, measuring ranges and accuracies depend on the underlying
measurement method used.

There is one special feature with the measurement procedure "Measure frequency" or
"Measure PWN pulse duty cycle". Here you can set a timeout value.

While with simple frequency measurement, speed measurement, flow rate
measurement or duty cycle measurement, the measured value jumps to O at values
below 1 Hz, i.e. after 1 second, this limit can be set for extended measurement. This
allows frequenciesawn to 0.01 H to be measured. This corresponds to a periodic time
of 100 seconds.

Example for calculating the scaling factor in a speed measurement:

lpulseatlrev/s / m |1 @mk a8 ad cn waeo Y M®)
2pulsesatlrevis/ H | I wmkab 3 cn waé Y HOMI
4pulsesatlrev/s/ n |1 oMK a6 1%5H CNnwast Y nNoOMK:
etc.
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8.5 CAN bus/HCSI (K)

When connecting ugthe HMG 4000 to an existing external CAN bus system or setting
up an internal CAN bus system with HCSI sensors, the following basic safety instructior
must always be observed:

The CAN bus can only be connected to the HMG 4000 via the red "CAN"
socket (K)!

The HMG 4000 may only ever be connected to one CAN bus system accordir
to the selected mode.

The 'K' (CAN bus/HCSI) connection on the HMG 4000 can be operated in two different
modes:

1 HCSI sensors 88 < CAN bus/HCsI (K)
In this mode, up to 28 HCSI
sensors with a total of up to 28

Mode HCSl sensors

measurement channels can be +/| Channel K1 HDA4000 >
connected to the device in order /| Channel k2 HDA4000 >
to establish an internal CAN bus /| Channel K7 HDA4000 >

system.

»

9 Evaluating messages
This mode describes connecti to
an existing CAN bus system (e.qg.
in an agricultural machine,
construction machine, etc.). Up I
to 28 different measurement S \ e
channels can be defined which |
read out the defined data from
received messages and calculate
corresponding measured values
from this.

- CAN bus/HCSI (K)

Mode Evaluate messages

Baud rate 250 kbit/s >

—  ChannelK1 Switched off
— ChannelK2 Switched off
—| ChannelK3 Switched off >

—| ChannelK4 Switched off >

—_Channel K5 Switched off >
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8.5.1 HCSkensors

These sensors are terméHCSI sensorgHYDAC CAN Sensor Interface) corresponding
to the analogue HSI sensors (HYDAC Sensor Interface) for the analogue input.

If the "K' connection is run in this mode, HCSI sensors connected to it, including all
features, will be automatically recognised by the HMG 4000 and the "internal" CAN
sensor bus is operated with 500 kB/s.

A HCSI sensor can have one or more channels. A channel number is stored in the sensc
for each channel. A maximum of 28 channels can be assigned in the HMG 4000.

Each channel number may only appear once in the bus configuration and can be easily
changed or reassigned on the HMG 4000.

On delivery, all sensors have the channel numigrsensors with several channels
also have thenumber '2" and so on. This means, you have to set one or more channel
number(s) for each sensor at the start of the bus setup in order to establish a direct
assignment between the physical sensor and the corresponding display in the HMG.

The allocated channel number remains permanently saved in the sensor.

The individual sensors are connected via a 5 pole M12x1 connection cable (ZBE 30) anc
"HCSI Y splittéer

As with every CAN bus system, the bus line needs to be terminated at every end in
HCSI mode.

For this purpose, the HM{Bternal load resistor is automatically connected in HCSI
mode and a MCSI bus terminatidmust be screwed onto the last sensor at the other
end of the Y splitter.

Signal update time:
% The following rule of thumb can be used to calculate the signal update time of the
connected HCSI sensors:

Yop - [ms]

n = Number of connected sensors
T = Update time, rounded up to full ms

The HMG 4000 can supply up to 28 HCSI sensors internally with power when
% connected to a powesupply unit.
No separate power supply is required to set up the bus.
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HCSI bus setup connection diagram:

HCSI Y-Splitter

HCSI Bus termination

Sensor1 Sensor2 Sensor 28

The HMG 4000 must always be the first participant on the bus.

C The bus may only be set up from the HMG 4000 in one direction at a time.
Branching the HMG 4000 in two directions is not permitted!

HCSI sensors 82 < CAN bus/HCSI (K)
This menu point provides you with a
list of all ofthe HCSI measurement

channels active in the HMG, i.e. a | (SO
list with all connected HCSI sensors. /| ChannelK2 HDA4000

Mode HCS! sensors >

~/ ChannelK7 HDA4000

To the left of the respective channel
you will find a tick box which you
can use to switch the input on and
off. Active channels are marked
with a tick.

To change the settings of the >
corresponding channel,

tap on the corresponding field.
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In the window which opens, you can [Nty
assign a name for the channel and
change or reassign the channel
number of the sensor (1..28).

Name >

Channel number 1

HCSl sensor HDA4000 PO6*02

In addition, the designation, the

part number and serial number as
well as the measuring range and the
unit of the connected sensors are
shown.

Part/Serial number 921285 / EFFF002744

Measurement range 0.00 to 25§

»

Dealing with conflicts

" If two or more sensors with
the same channel number are

< CAN bus/HCSI (K)

connected, only the first — Hestsenvors ?
sensor is activated and a /| Channel K1 HDA4000 >
corresponding message V| Channetkz HDAd000 >
appears. Channel K1 HDA4000 >
You must resolve the conflict e chamel nunbe s ot bebwen  and 2 ris aradyin use

by changing and reassigning
the duplicate channel
numbers.

»

Handling measured values

" The HMG 4000 sends a measured value request via the bus. All connected HCSI
sensors then send their measured value. Once the HMG has received all the
measured values, it will send the next enquiry. The refresh time of the measured
values is automaticallgetermined by the number of connected sensors.

The baud rate for the HCSI bus system is 500 kBit/s and cannot be changed. This
NBadzZ 6a Ay | Ll2&aairoftS YFEAYdzy OFoftS f
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8.5.2 Evaluating CAN bus messages

VAN

In "Evaluate messagésnode, you
can access the main menu of this

CAN functionality, where you have s SRS >
the option of adjusting the settings Baud rate 250Kkbit/s >
according to your requirements. Internal load resistor Do ot switch on >

You must first make the following
higherlevel settings:

Baud rate
To evaluate the messages, the HMG

This chapter is aimed at engineers, programmers, commissioning engineers
as well as service and maintenance personnel with appropriate knowledge of
automation technology, CAN bus systems in particular.

Before the HMG 4000 is set up in a CAN bus system in operation, appropriate
pre-settings and parameter specifications need to be adjusted on the HMG
4000 depending on the type and design of the CAN bus system and the way i
is connected.

If the HMG 4000 is connected to a running CAN bus system with incorrect
default settings, this can lead to bus malfunctions, bus crashes and
malfunctions and thus to further damage to the machine, to the system and
persons.

BB < CAN bus/HCSI (K)

Passive monitoring, do not >

Message acknowledgment R e

—| ChannelK1 Switched off >

—| ChannelK2 Switched off >

—| ChannelK3 Switched off >

—| ChannelK4 Switched off >
»

—_Channel K5 Switched off >

must be set to the baud rate of the 86 < Baudrate

external bus system.

Baud rates of 10 kBit/s to 1 MBit/s ;:::/t/

are possible. m—
250 kbit/s v

125 kbit/s

Signal update time: 100 kbit/s

" The CAN messages received 50 kbit/s

can only be updated in —

intervals of milliseconds. »

10 kbit/s
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9 Internal load resistor
The internal load resistor must
be connected if the HMG 4000 is Do not switch on <
not connected to the CAN bus
system with a branch line but at
the end of the bus line as the
"last participant".

If the HMG 4000 is connected
using a branch line, the internal
load resistor must not be
connected.

Switch on

»

"Do nhot
connect'
1 Message acknowledgement B3 ¢ Message acknowledgment
Message acknowledgement needs
to be SWitChed Off or on Passive monitoring, do not acknowledge v
depending on the application. s s acaisd

»

Passive monitoring, do not acknowledge

This setting must always be selected if the HMG 4000 is connected to a CAN bus
system in order tgassively evaluate predefined messages.

Active monitoring, acknowledge messages

To test or to commission individual bus participants, for example, it is often
necessary to acknowledge the receipt of messages. In such cases, this setting must
be selected.
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Configure CAN message

In the following you can activate and
then configure up to 28 CAN
messages (subhannels) individually.
These messages are then evaluated
by the HMG similar to "normal"”
measurement channels (measured
values).

If you have selected and activated a
message

(CAN bus channel K1), the adjacent
configuration window will open.

Make all necessary settings one
after the other according to the bus
messages, which need to be
evaluated and displayed as a
measured value.

Message type
The HMG 4000 can evaluate the
following message types:

1 General information
1 J1939 message

9 CANoperPDO

9 CANoperSDO

Depending on the selected message
type, the required
settings/configurations vary as
described in the following.

»

oo
oo

»

»

< CAN bus/HCSI (K)

Mode

Baud rate

Internal load resistor

Message acknowledgment

CAN symbol file

/| ChannelK1 CAN message
— | ChannelK2 Switched off

— | Channel K3 Switched off

—__ChannelK4 "Engine Torgue

Mode"

Evaluate messages )
250 kbit/s >

Do not switch on >

Active monitoring, >
acknowledge messages

< CAN bus Channel K1

Message type
Name
Measurement range
Resolution

Offset

Frame type
Messages ID
Message format

Number display

General

0.0to 100.0

1

Q

Standard frame
0 hex >
Normal messages >

Unsigned whole number >

< Message type

General

J1939 message

CANopen-PDO

CANopen-SDO
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"General" message type B8 < CAN bus Channel K1
In this mode, you can
evaluate general

Message type General >

CAN messages. e ¢
Measurement range 0.0to 100.0 >
For the message typd&seneral -
. . Resolution 1 >
the following listed parameter
settings are required. i ° i’

Frame type Standard frame >
Messages ID 0 hex >

Message Format Normal messages >

»

Number display Unsigned whole number >

I Name
The entered name is used as the name of the measurement channel. If no name is
entered here, CAN channelwill be shown as the channel name.

9 Measuring range
Enter the lower and upper measuring range limit, unit and decimal format.

9 Resolution
Enter the value for the unit / bit.
(e.g. 2 decimalls 0.01 resolution)

1 Offset
Enter any existing offset.

9 Frame type
Select the frame type used (standard / extended).

1 Message ID
Enter the message ID (hex) (0..1FFFFFFF).

1 Message format
Select the message format used (normal / multiplex).
For multiplex, also enter thiit position andbit lengthof the selectoas well as the
value of the selectar

1 Number type
Select the number type used (whole number / floating point number).

1 Byte order
Select the byte order used (Little / Big Endian).
1 Bit position
Enter the corresponding bit position of the data (0..63).

1 Bit length
Enter the corresponding bit length of the data (1..64).
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J1939 message

In this mode, the data on a J1939
bus is taken from a transmitted
parameter group.

For this purpose, the parameter
groups have to be transferred
directly.

(BAM and CMT cannot be
evaluated!)

In J1939 PGN mode, the following
settings are required:

B8 < CAN bus Channel K26

Message type J1939 message

Name >
Measurement range 0,0to 100,0 >
Resolution 1 >
Offset 0 >
Data page, extended data page DP=0, EDP=0 >

PDU format 0 >

PDU specific 0 )

PGN 0 >

 Name
The entered name is used as the
name of the measurement channel. If no name is entered h&ZAN channel"will
be shown as the channel name.

1 Measuring range
Enter thelower and upper measuring range limit, unit and decimal format.

 Resolution
Enter the value for the unit / bit.

1 Offset
Enter any existing offset.

9 Data page, extended data page
Enter the values for DP and EDP of the PGN (DP=0 / EDP=0..DP=1/ EDP=1)

1 PDU format
Enter the value for the PDU format (0..255).

1 PDU specific
Enter the value for PDU Specific (0..255).

1 PGN (Parameter Group Number)
Enter the value for PGN.

1 Priority
Enter the priority of the message (0..7).
This part of the message can be ignorecehyering “1".

1 Source address
Enter the value for the source address (0..255).
This part of the message can be ignored by enterithy "
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1 Message ID
Enter the message ID (hex) (0..1FFFFFFF).

1 Data position
The data position is entered as a decimal number with one decimal.
With J1939, counting starts at 1 (not at 0), which is why only numbers with a
number between 1 and 8 before and after the decimal are permitted.
(e.g. 2.1 = 2. Byte / 1. Bit)

1 Data length
Enter the corresponding bit length of the data (1..64).
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CANOpenPDO ) B8 < CAN bus Channel K1

The Process Data Object (PDO)

mechanism is available for the Kiesesselops CERERFY 2

transmission of process data Name >

In this mode, the data is taken from LA R Y >

a PDO_ Resolution 1 >

The following settings are required: Offset 0 >
COBID 0 hex >
Number display Unsigned whole number >
Bit position 0 >

»
1‘[ Name Bit length 3 >

The entered name is used as the

name of themeasurement

channel. If no name is entered her&GAN channel>will be shown as the channel
name.

1 Measuring range
Enter the lower and upper measuring range limit, unit and decimal format.

1 Resolution
Enter the value for the unit / bit.

1 Offset
Enter any existing offset.

1 COBID
Enter the COB ID (hex) (0..3FFFFFFF).

1 Number type

Select the used number type (whole number / floating point number).
1 Bit position

Enter the corresponding bit position of the data (0..63).

1 Bit length
Enter the corresponding bit length of the data (1..64).
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CANopenrSDO

X . B8 CAN bus Channel K1
Service Data Objects (SDOs) are used
for Changes |n the ObJECt Message type CANopen-SDO >
directory and for status queries. Nome >
Data can be written to an OD or read Bt cengs potet000 >
from an OD. Resolution 1 >
The following settings are required Sfiss 0 Y
for this: coBID 0hex >
Index 0000 hex >
Subindex 00 hex >
»
Transfer directi Download (describe OD) >
1 Name

Theentered name is used as the
name of the measurement channel. If no name is entered heZAN channel"xwill
be shown as the channel name.

1 Measuring range
Enter the lower and upper measuring range limit, unit and decimal format.

1 Resolution
Enter thevalue for the unit / bit.

1 Offset
Enter any existing offset.

 COBID
Enter the COB ID (hex) (0..3FFFFFFF).

1 Index
Enter the index (hex) (0..FFFF).

1 Subindex
Enter the subindex (hex) (0..FF).

1 Transfer direction
Select the transfer direction (download / upload)

1 Number type
Select the number type used (whole number / floating point number).

1 Bit length
Enter the corresponding bit length of the data (1..64).
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Read CAN symbol files

You can read up to 28 CAN
messages (subhannels) from a
symbol file (*.hecsf).

You can generate the "*.hecsf" file
from a "*.dbc" or "*.sym" file using
the HEWIN software.

The "*.hecsf" files must be saved in
the "*\CanSymbol#ligemein™"
folder in the HMG.

Once you have selected and
activated a file, the following
selection window opens.

The CAN messages contained in the
symbol file can be selected
completely or individually.

BB < CAN bus/HCSI (K)

Mode Evaluate messages >

Baud rate 250 kbit/s )

Internal load resistor Do not switch on >
Active monitoring,

Message acknowledgment )

acknowledge messages

CAN symbol file HMG_Training_CAN1 >
Transfer all channels from

file No entry selected )

»

< Open CAN symbol file

Folder Allgemein >

(o) HMG_Training_CANO
08.07.24 08:14:56 (1,14 KB)

HMG_Training_CAN1
08.07.24 08:15:22 (1,14KB)

»

< Transfer all channels from symbol file

Driver_Demand_Torque (Engine_ECC1)
Engine_Actual_Torque (Engine_ECC1)
Engine_Speed (Engine_ECC1)
Engine_Torque_Mode (Engine_ECC1)
Engine_Coolant_Temperature (Engine_ET1)

Engine_Fuel_Temperature_1 (Engine_ET1)

QKIS IS SIS

Engine_Oil_Temperature_1 (Engine_ET1)

» X Cancel  Apply
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The measurement channels are
automatically configured and
analysed in the HMG according to
the selection.

Existing channel settings are
overwritten by the signals
transferred from the symbol file.

oo
oo

O

K &

»

< CAN bus/HCSI (K)

Transfer all channels from symbol

file

v
v
v
v
v
v
v

7 of 7 entries selected >
Channel K1 "Driver_Demand_Torque", CAN message >
Channel K2 "Engine_Actual_Torque", CAN message >
Channel K3 "Engine_Speed", CAN message >
Channel K4 "Engine_Torque_Mode", CAN message >
Channel K5 "Engine_Coolant_Temperature”, CAN message >
Channel K6 "Engine_Fuel_Temperature_1", CAN message >
Channel K7 "Engine_Oil_Temperature_1", CAN message >
Channel K8 Switched off >

Measured values

K. Name Value Unit Bar

Driver_Demand_Torque 70 % I L B

K1
K2
K3
K4
K5
Ké
K7

Engine_Actual_Torque 48 % ey

Engine_Speed

Engine_Torque_Mode 1 )
Engine_Coolant_Temperature 42 °c Ty
Engine_Fuel_Temperature_1 21 °c g
Engine_Oil_Temperature_1 8 °c =W

777 rpm BNy T
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8.6 Calculations (L)

Here you have the option of
defining and configuring up to four
"virtual" measurement channels.

The virtual measurement channels
are always updated at 1 ms.

The following settings are required
for calculated channels:

 Name
I Formula
1 Measuring range

Name

The entered name is used as the
name of the measurement channel.

If no name is entered,Formula
channel Xis used as the channel
name, with X' standing for a
number between 1 and 4.

< calculations (L)

10:40:08

—| ChannelL1 Switched off : >
—| ChannelL2 Switched off >
—| Channel L3 Switched off >
—| Channel L4 Switched off >

»

< Calculation Channel L1

Name >

Formula >
The Formula is empty.

Measurement range 0.0t 100.0 >

»

> I . [
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Formula

Here you can enter a formula in B8 < Formula
which the other measurement

channels are offset against each

other.

Example: "(A + B) * C2 + K4"
The channels are addressed via

their port letters and channel ol B3 KN E3 B8 55 53 K =
number. If a port has just one al R N R N <
channel, the channel number can NN S BN BN N KN = >
be omitted. s N 0 . Aty
The following operations are

possible:

0 +,- %/ 88 < Formula

9 abs, sqr, sqrt
(absolute value, square, square

root)
1 In, log, e, X
1 Defining the evaluation st b e 7 8 s /| <A
sequence with brackets sl fl c e allsllef - S
1B EaEE
|

If there is 'division by 0in the
S calculation or if one of the outlet channels has left the measuring range, the
measured value will be identified agvalid'.

Contrary to the mathematical rules, the square root of a negative number does
not result in an error. Instead, the result corresponds to the negated square root
of the absolute value of the radian. As such, the resulsgft'¢4)"is -2". The

same applies for the logarithm (log, In).

This usually corresponds to the technical context.

e.g. a flow rate can be measured via the pressure drop at an orifice. Here, the root
is taken from the pressure difference. If the pressure difference is negative, this
means that the flow direction is reversed. In this case, the HMG provides the
correct results.
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8.7 Further Measurement
Settings

Here you have a summary of the
following information on the used
analogue signals and units:

1 Analogue signal list
1 Unit list

1 Units for automatic sensor
detection

8.7.1 Analogue signal list

In the "Analogue signal liStyou can
see the input signals currently
stored in the HMG 4000 and on
whichinput channels these are
used.

You can add an additional analogue

signal via th button.

With the button you can delete
an analogue signal from the list.

8.7.2 Unitlist

In the "Unit list’, you can see the
physical units currently stored in the
HMG 400Gand on which input
channels these are used.

Using thel’ button, you can add
another unit.

Using thE button, you can
delete a unit from the list.

m Used with interface A, B, C, D, E,F, G, H

B8 < Further measurement settings

Analogue signal list >
Unit list >

Select units for automatic sensor detection >

»

B8 < Analogue signal list

HsI

PT 100

PT 1000

Oto5V

Oto10V

0.5t0 4.5V

0to 20 mA

4to 20 mA
»

B8 < unit list

psi

USG/min

»
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8.7.3 Units for automatic
sensor detection

Here you can set which unit should
be displayed for the measured
values of HSI and HCSI sensors with
automatic sensor detection in the
measured value display.

Measurement unit for pressure Apply from sensor >

Measurement unit for temperature Apply from sensor >)

Measurement unit for flow rate Apply From sensor >

8.7.4 Measurement unit for
pressure

»

91 Apply from sensor

ﬂ bar < Measurement unit for pressure

ﬂ pSI Apply from sensor 7
1 MPa e

If "Apply from sensdris selected, b

the corresponding unit of the sensor MPa

will be displayed.

If "bar", "psi"or "MPa"is active, the
measured value will be converted to
the corresponding unit.

»

8.7.5 Measurement unit for

temperature
1 Apply from sensor
ﬂ °C < Measurement unit for temperature
ﬂ OF Apply from sensor Vv
T Kelvin L

oF

If "Apply from sensdiis selected,

the corresponding unit of the sensor
will be displayed.

If "°C'; "°F" or 'Kelvin"is active, the
measured value will be converted
into the corresponding unit.

Kelvin

»
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8.7.6 Measurement unit for
flow rate

B8 < Measurement unit For flow rate

Apply from sensor v

1 Apply from sensor
T /min
1 USG/min

If "Apply from sensdris selected,

the corresponding unit of the sensor

will be displayed.

If "I/min" or "USG/min" is active,

the measured value will be >
converted into the corresponding

unit.

|/min

USG/min

The settings in this menu always apply to all analogue measurement channels anc
" all connected HSI sensors with automatic sensor detection!

Thismeans that if, for examplepsi' is selected as the unit for the pressure
sensors, the measured values of all of all HSI pressure sensors connected to the
HMG will be displayed in psi.

The HSI temperature and flow rate sensors behave accordingly.
The same applies for the HCSI sensors connected to the device.
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9 Recordings

The HMG 4000 provides very
comprehensive and eagp-use
options for recording and saving a
measurement over a certain period
of time.

You can access th&éasured
values view via the recording
menu.

In the measured value view, tap the

button in the menu/command
bar (toolbar).

If no recordings have yet been
saved on the HMG 4000, the
screen opposite opens.

If recordings have already been
saved on the HMG 4000, these
are shown accordingly in the
display.

Using thE button, you can
delete the saved recordings
individually.

You can open theFolder

settings window using th
button.

Here you can change the defaults
for sorting the files.

U U515 UiS2ZIZ (227 KB
@ Fastlog - 0
% 12,05.15 09:37:48 (104 Byte: >
Messkurve-000000_050415-145209 >
04.05.15 14:52:10 (22.8 KB;
Messkurve-000000_160715-113732 >
16.07.45 11:39:36 (2.36 KB,
Messkurve-000000_170715-074532 >
17.07.15 07:50:07 (1.42KB
Messkurve-000000_170715-141328 >
17.07.15 14:25:19 (5.35KB
Series1-1
18.05.15 11:52:00 (540 Byte: >

B8  Measured values

°c||p Evsao0o

26.3 44.4

%/ |E2 Temp °c

7 19.9

< Recordings

Folder General >

No files found.

»

< Recordings

Il Folder ariae >

» .
Series1-7_051915-085244
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9.1 Starting a Recording 88 < Recordings

To start a recording, tap 1) @
button in the menu/command bar
(toolbar).

Folder General

No files found.

The 'Start recording WindOW will < start a recording
open.

Recording procedure Endless recording >

In this menu and all other sub
menus, almeasurement parameters
are listed for each recording type
that can be selected.

Measurement channel settings 6 active measurement channels >
Measurement rate 1 millisecond >

Maximum recording duration 1 minute >

60000 data records, 360000 values, approx. 1.38 MB file size.

Zoom area 30 seconds >

Storage settings General\Recording >

» | X cancel ‘ ‘ D start

Please note the following
A with regard tothe settings for the measuring rate:

The smallest possible adjustable measuring rate for all recording methods
depends on the number of active measurement channels, among other
things, and is scaled as follows:

up to 10 active channels Maonan >a

- 11 to 20 active channels HAn >a

- 21 to 50 active measurement channels pnn >a
- 51to 100 active measurement channels 1 ms

- with calculated channels generallyms

The measured values according to the set measuring rate are saved
regardless of the signal update time of the connected sensors.
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iy

b 4

W

If there is no power supply connected to the HMG 4000, the maximum recording
length for all recording methods is also limited by the capacity and the charge
status of the battery.

Anrecording in progress can be stopped manually at any moment by tapping the

' button in the menu/ command bar (tool bar).

The recording will be stopped immediately!

If you then exit the recording menu by tapping button in the display list or
by pressing théEsc'key, you will first be asked whether you want to discard or
save the stopped recording.

By using th button during an ongoing recording or by pressing tBsc'key,
your measurement will not be ended immediately.

In this case, you will first be asked whether the recording should be discarded or
saved after completion.

All recording settings (including graphic settings) are "memorised" in the HMG
4000. This means that as longraschanges are made to the input channels, all
settings made are retained.

As soon as changes are made to an input channel (different sensor with different
unit and/or measuring range), all recording settings will be reset to the default
settings for the corresponding channel.
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BB < Recording procedure

9.2 Recording Procedure

Select one of the following options S Y
by tapping on the corresponding pinaleiacerding
fi e | d . Event-controlled recording

Event log

1 Endless recording
This means that after recording »
is started, the device
continuously records measured
valuesaccording to the default
settings. This continues until the recording is ended manually. Only the set
maximum recording duration is retained in the recording memory.

9 Single recording
This means that the recording is started manually and is ended once the set
recording time has elapsed. The recordings are saved automatically according to the
default settings.

1 Eventcontrolled recording
This meanthat a measurement curve is automatically started and/or ended when
one or more predefined events occur. Theses are, for example, exceeding or falling
below a defined limit value or leaving a measurement window, external digital
signals, etc.

1 Eventlog
The event log provides the option of saving measured values in the form of a table.
A measurement line in the table contains a time stamp, the current measured value
and optionally the min. and max. values of each active channel.
Using the trigger settings, you can define which event is to store a new
measurement line in the event log after a measurement has been started (e.g.:
specific button actuation, reaching a measurement limit, etc.).

The display shows the corresponding information about the resulting recording

" data (number of records and memory allocation). If you select an invalid setting,
e.g. themaximum of 8 million measured values is exceeded with these settings,
you will receive a message describing the invalid setting instead of the recorded
data.
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9.2.1 Endless recording == [R——

For an endless recording you have
to specify the following settings:

Recording procedure Endless recording >

Measurement channel settings 6 active measurement channels >
Measurement rate 1 millisecond >

Maximum recording duration 1 minute >

60000 data records, 360000 values, approx. 1.38 MB file size

Zoom area

Storage settings General\Recording >

Pl | X cancel ‘ @ start
1 Measurement channel settings

Under this menu point, you

specify which measurement

channels should be included in the recording and which channels are to be
"switched off for the recording.

1 Measuring rate
Under this menu point, you specify the tinrgerval which the HMG 4000 reads in a
measured value from theattive' sensors and stores it in the internalmemory.
One recording can contain a maximum of 8 million measured values.
Selecting 1 ms means, for example, that 1000 measured values are saved per
second from each connected measurement channel.

The measured values are saved according to the set measuring rate regardless
¢ of the signal update time of the connected sensors.

This means that, for example, with a preset measuring rate of 1 ms and a

signal update time of 10 ms, the measured value will be saved 10 times before

the signal at the input changes.

1 Maximum recording duration
Under this menu point, you can select a recording duration of 10 seconds, staggered
up to 28 days.

9 Zoom area
The "zoom area", can be used to create an additional display area during recording
in graphics mode.
This means that the-axis is scaled to the time period set in this menu point
(switched off / 5 seconds / 10 seconds / ...) wh&odmedin" is set.

1 Storage settings
Use this menu point to specify the storage type, folder and file name for the
respective recording.
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9.2.2 Single recording Bl ¢ stort arecording

The following settings have to be
specified for a single recording:

Recording procedure Single recording >

Measurement channel settings 6 active measurement channels >
Measurement rate 1 millisecond >

Maximum recording duration 1 minute >

60000 data records, 360000 values, approx. 1.38 MB file size.

Zoom area 30 seconds >

Storage settings General\Recording )

Al | X Cancel @ start
1 Measurement channel settings

Under this menu point, you

specify which measurement

channels should be included in the recording and which channels are to be
"switched off for the recording.

9 Measuring rate
Under this menu point, yoapecify the time interval which the HMG 4000 reads in a
measured value from thedttive' sensors and stores it in the internalmemory.
One recording can contain a maximum of 8 million measured values.
Selecting 1 ms means, for example, that 1000 measured values are saved per
second from each connected measurement channel.
The measured values are saved according to the set measuring rate regardless
" of the signal update time of the connected sensors.
This means that, for example, with a preset measuring rate of 1 ms and a
signal update time of 10 ms, the measured value will be saved 10 times before
the signal at the input changes.

1 Maximum recording duration
Under this menu point, you can select a recording duration of 10 seconds, staggerec
up to 28 days.

1 Zoom area
The "zoomedn area”, can be used to create an additional display area during
recording in graphics mode.
This means that the-axis is scaled to the time period set in this menu point
(switched off / 5 seconds / 10 seconds / ...) wh&odmedin" is set.

1 Storage settings
Use this menu point to specify the storage type, folder and file name for the
respective recording.
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9.2.3 Eventcontrolled
recording

B8 < startarecording

Recording procedure Event-controlled recording >

The following settings have tme
specified for eventontrolled

Measurement channel settings 6 active measurement channels >

recordlng Measurement rate 1 millisecond >
Maximum recording duration 1 minute >

60000 data records, 360000 values, approx. 1.38 MB file size.
Zoom area 30 seconds >
Storage settings General\Recording >

s No events

EXEnE settings Do not repeat >

P | X cCancel ‘ @ start

1 Measurement channel settings
Under this menu point, you
specify which measurement channels should be included in the recording and which
channels are to beswitched off for the recording.

1 Measuring rate
Under this menu point, you specify the time interval which the HMG 4000 reads in a
measured value from theattive' sensors and stores it in the internalmemory.

The measured values are saved according to the set measuring rate regardless
= of the signal update time of the connected sensors.

This means that, for example, with a preset measuring rate of 1 ms and a

signal update time of 10 ms, the measured value will be saved 10 times before

the signal at the input changes.

9 Maximum recording duration
Under this menu point, you can select a recording duration of 10 seconds, staggered
up to 28 days.

1 Zoom area
The "Zoom area”, can be used to create an additional display area during recording
in graphics mode.
This means that the X axis in th&obm' setting is scaled to the time range set in
this menu point (switched off / 5 seconds / 10 seconds / ...).

i Storage settings
Use this menu point to specify the storage type, folder and file name for the
respective recording.

1 Event settings
Use this menu point to specify the settings for the event control. (Start condition /
end condition / trigger events /
distribution of measured values / action after end of the recording)
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Event settings

Start condition
If a "Start conditiofi is available for the measurement, you can activate it by tapping on

the corresponding check bo ™. Start cendition)y ‘The following conditions are
available for selection:
1 Digital input
Select the corresponding digital input and enter the required switching status.
1 Measured value limit
Select the corresponding measurement channel and enter the position of the
measured value and the limit value.
1 Measured value window
Select the corresponding measurement channel and enter the position of the
measured value as well as the lower and upper measured value limit.
9 Time
Enter the date and time of the desired point in time.

The start condition must be fulfilled in order for the recording to start.

End condition

If an "End conditiohis available for the measurement, you cactivate it by tapping on

the corresponding check bo,,\{ End condition ) The following conditions are

available for selection:

9 Digital input
Select the corresponding digital input and enter the required switching status.

1 Measured value limit
Select the corresponding measurement channel and enter the position of the
measured value and the limit value.

1 Measured value window
Select the corresponding measurement channel and enter the position of the
measured value as well as the lower and upper measured value limit.

1 Time
Enter the date and time of the desired point in time.

The end condition must be fulfilled in order for the recording to end.
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Trigger events
You can define up to 4 different trigger events (event 1 to 4)aativate them by

tapping on the corresponding check bc ,‘,/\ Trigger event) The following events are
available for selection:

ll

ll

Digital input

Select the corresponding digital input and enter the desired switching direction.
Measured value limit

Select the corresponding measurement channel and enter the progress of the
measured value and the limit value.

Measured value window

Select the corresponding measurement channel and enter the progress of the
measured value as well as the lower and upper measured value limit.

Event combination
You also have the option of

B8 < Event connection

linking events with each other. None v
Without linking, each of the four Event 1and 2
events acts alone and e

independently as a trigger for a
measurement recording.

Event1,2,3and 4

Event 1 and 2 as well as 3 and 4

It should be borne in mind that
events are always listed in
descending order, otherwise you
have to resort the events
accordingly.

»

Manual triggering
Another option to start the recording is manual triggering.

If this option is selected, you can start the recording manually triggered vﬂ\e
button in the menu/command bar (toolbar).
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Distribution of measured values

After starting the eventontrolled recording, the HMG 4000 will start recording the
measured values for the set recording duration. If the trigger event does not occur
within this time, the oldest measured values are alternately lost and new measured
values are stored in the memory.

This means that you always have the set recording duration as "past" in the measured
value memory.

You can use the menu poinbDIstribution of measured valuét specify how much of
this "past" should remain in the memory when the event occurs and how much
"future" you wish to record after the event.

The setting 50 / 50 %, for example, means that with a recording duration of 30 s,
%" the 15 s immediately before the trigger event occurs remain and a further 15 s are

recorded after it occurs.

The setting 10/ 90 %, for example, means that with a recording duration of 30 s,

the 3 s immediately before the trigger event occurs remain and a further 27 s are

recorded after it occurs.

After the end of a recording
Under this menu point you can define how to proceed after the automatic end of the
recording. The following options are available for this purpose:

9 Stop recording
The recording is automatically stopped and saved. No further recording starts
automatically.

i Save and repeat without limit
The recording is stopped and saved, another recording with the same settings is
started at the same time and saved with a consecutive number. This process is
repeated until the recording is stopped manually.

1 Save and repeat with limit
The recording is stopped and saved, another recording with the same settings is
started at the same time and saved with a consecutive number. This process is
repeated for the specified number of repetitions or until the memory is full and is
then stopped atomatically.
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9.2.4 Eventlog

The event log option enables you BB < startarecording
to store measured values in the
form of a table. A measurement

Recording procedure Event log >

“ne in the table contains the Measurement channel settings 6 active measurement channels >
current measured value, optionally, oy i T 2
the minimum and maximum value Additional entries None >
of each active channel. Valiies t berecorded >
Use the trigger settings to specify R e N
which event should create a new T n N
line in the event log after a e
measurement has been started. > [N @ s

1 Measurement channel settings
Under this menu point, you specify which measurement channels should be
included in the recording and which channels are to $witched off for the
recording.

1 Maximum recording duration

Under this menu point, you can select a recording duration of 10 seconds, staggered

up to 28 days.

9 Additional entries
Under this menu point you caspecify whether additional, timeontrolled entries
(staggered from 1 second to 24 hours) should be saved in the table in addition to
the triggered entries.

9 Values to be recorded

Under this menu point you can specify if the current minimum and maximum values

should also be saved in the table in addition to the current measured valses.

soon as a new measured value line is saved, the minimum and maximum values are

always reset automatically.

1 Storage settings
Use this menu point to specify the storage type, folder and file name for the
respective recording.

1 Event settings

Use this menu point to specify the settings for the event control. (Start condition /
end condition / trigger events / action after end of the recording)

Only table view is possible during recording. However, a saved event log can also

" be displayed as a graphic.
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Event settings

Start condition
If a "Start conditiofi should be available for the measurement, you can activate it by

tapping on the corresponding check b Start cendition ) Thetoli0wing conditions

are available for selection:

1 Digital input
Select the corresponding digital input and enter the required switching status.

1 Measured value limit
Select the corresponding measurement channel and enter the position of the
measured value and the limit value.

1 Measured value window
Select the corresponding measurement channel and enter the position of the
measured value as well as the lower and upper measured value limit.

9 Time
Enter the date and time of the desired point in time.

The starting condition must be fulfilled in order for the recording to start.

End condition
If an "End conditiohshould be available for the measurement, you can activate it by

tapping on the corresponding check bc,‘,/\ End condition ) The following
conditions are available for selection:
9 Digital input
Select the corresponding digital input and enter the required switching status.
1 Measured value limit
Select the corresponding measurement channel and enter the position of the
measured value and the limit value.
1 Measured value window
Select the corresponding measurement channel and enter the position of the
measured value as well as the lower and upper measured value limit.
1 Time
Enter the date and time of the desired point in time.

The end condition must be fulfilled in order fitre recording to end.
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Trigger events
You can define up to 4 different trigger events (event 1 to 4)aativate them by

tapping the corresponding check b(i/\ Trigger event) The following events are
available for selection:

ll

ll

Digital input

Select thecorresponding digital input and enter the desired switching direction.
Measured value limit

Select the corresponding measurement channel and enter the progress of the
measured value and the limit value.

Measured value window
Select the corresponding measurement channel and enter the progress of the
measured value as well as the lower and upper measured value limit.

Event combination

You also have the option of
combining events with each None @
other. Without linking, each of
the four events acts alone and
independently as a trigger for a
measurement recording.

88 < Event connection

Event 1and 2
Event 1,2 and 3
Event1,2,3and 4

Event 1 and 2 as well as 3 and 4

It should be borne in mind that
events are always listed in
descending order, otherwise you
have to resort the events

accordingly. “

Manual triggering

Another option to start the recording is manual triggering.

If this option is selected, you can start the recording manually triggered vidthe
button in the menu/command bar (toolbar).
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After the end of a recording
Use this menu point to define how to proceed after the automatic end of recording.
The following options are available for this purpose:

9 Stop recording
The recording is automatically stopped and saved. No further recording starts
automatically.

9 Save and repeat without limit
The recording is stopped and saved, another recording with the same settings ist
started at the same time and saved with a consecutive number. This process is
repeated until the recording is stopped manually.

1 Save and repeat with limit
The recording is stopped and saved, while at the same time another recording with
the same settings starts and is saved with a consecutive number. This process is
repeated for the specified number of repetitions and is then stopped automatically.
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oo

< Recording running

=]
=]

9.3 Operation during

Recording ° -
o
After starting the recording, the o
measurement is displayed scaled
over the entire time range (&xis) 3
and measuring range {xis). o
To the left of the yaxis, you can see =* i
which measurement channel is .
currently scaled to the-axis.
» T\r’ne 0.00s 1500 30,005 45.00s 60.00¢

oo
oo

If several channels arecorded
simultaneously, you can choose the
channel or sensor to be displayed
on the yaxis.

To do so, click on the corresponding
measurement channel above the
graph.

@

+ B

#

B: Pressure [bar]

3

The axis is now displayed in the
same colour as its measured value
curve.

0.0
Time 0.00s 1500 30.00s 45005 60.00s

By ticking the corresponding box,
you can show or hide each
measurement channel separately in
the graph.

< Recording running

The measurement channel is

" recorded for the entire time
range, even if it is hidden in
the graphic display.

ﬁw,\/\/
0.0
Time 0.005 15005 30.005 45.005 60.005
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In the menu/command list (toolbar), you have the following options for the graphic
display of the recording while it is running:

Status

D ©

Measured values

Scale

E 4

Scale to 100%

&

Settings

Add note

i

Stop

Hide kext

9.3.1 Status

The button provides you with S Resscianmeind

up-to-date information about the Recording start 040316 07:43.02
Current recordlng' Saved 20591 data records

Recording duration 20.591 s

Current state Recording in process
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9.3.2 Measured values

Use the@ button to display the
current measured values in the
corresponding panels as in the
measured value display.

9.3.3 Scaling

The button takes you to the
"Scalé submenu.

Here you can adjust the detailed
settings for the graphic display.

The button is used to display
the graph in the overall view again,
i.e. in the entire time range {axis)
and measuring range -gxis).

9.3.4 Settings

The button takes you to the
"View settings submenu.

Here you can make detailed settings

for the graphical display of the
individual measurement channels.

88 < Recording running

(o) A Pressure

84.0
2872

»

bar| | B Pressure

BB < scale

Measured value ranges
Measured value block

Compile channels

» ‘ X cancel

Scale to the largest possible >
Fine >
With the same measurement >
range

V' Apply

oo
oo

< View settings

Y axis
Time settings

A: Pressure
\/ B:Pressure

V| Li:L

»

Al Pressure >
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9.3.5 Add note
You can use th button to add

< Recording running

. . . (0)
notes during an ongoing recording. o
The notes created are displayed >
during recording as "markers" with
consecutive numbering at the top of - %
the recording graphic window. 3
a 2 40,0
A
20,0
Further Edltlng Of the nOteSl » Ti:v: 11.07.17 11:21:30 11.07.17 11:21:45 11.07.17 11:22:00

W2 i.e. entering texts, moving
them, assigning them to
channels and/or times, etc. is
not possible before the recording has been completed and saved.

9.3.6 8.3.6 Stop
Use th button to end and save the recording.
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9.4 Recordlngs < Recordings

A list of the recordings saved in @ - p— N
the HMG 4000 IS dlsplayed under @ Recording-000000_030316-144836

the menu point Recordings o BT ’

Recording-000001_040316-071101 >
04.03.16 07:11:08 (478 KB)

By tapping the corresponding field,

. Recording-000002_040316-071145 >
you can open the desired 04.03.46 07:12:08 (377 KB)
recording and edit it.

»

The display shows the screen
opposite, which displays the < Recording-000000_040316-072506

measurement scaled over the " EREEERIECIEE
entire time range (vaxis) and
measuring range (gxis).

200.0

B +

To the left of the yaxis, you can
see which measurement channel is
currently scaled to the-axis.

100.0

A: HDA4000 [bar]

If the measurement was recorded
with several channels
simultaneously, you can select the .
channel or sensor to be displayed “ i
in the yaxis.

To do so, click on the
corresponding measurement
channel above the graphic.

B @

The axis is now displayed in the
same colour as its measured value
curve.

By tapping the corresponding tick
box, you can show or hide each
recorded measurement channel in
the graph.

&
g
H
3
2
&

Time 04.03.16 07:25:03,76 04.03.16 07:25:17,50 04.03.16 07:25:31,24
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In the menu/command list (toolbar), you have the following options for displaying and
editing the recording:

E Comments

o)

Scale

Scale to 100%

PESIY
%

Settings

[E &

Tracker

e

Stored views
°¢  Scroll (2/2)

Scroll {1/2)

Hide text &« Hide text

9.4.1 Previous / Next view

You can switch back and forth between various edited views step by step usiﬂthe
and buttons.
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9.4.2 Scaling

The button takes you to the
"Scalé submenu. Time range Newly align >

< Scale

Measured value ranges Scale to the largest possible >

Here you can adjust the detailed
settings for the graphidisplay. Measiredvalue block Fine Y

- All channels with the same
Compile channels >
measurement range

1 Time range (>axis)
Leave = currently shown
(zoomedin) time range is ¢ concel |
retained
Newly align = Time range is
scaled to the nearest round
values

91 Measured value ranges
Leave = currently shown (zoomad) scaling is retained
Newly align =3axis is scaled to the nearest round values
Scale as large as possible-axys is scaled to the existing measured values of the
recording.

1 Measured value grid
Maximum resolution = Grid over the existing measured value range of the recording
Fine / rough = fine fough measured value grid of theaxis

1 Summarise channels

Do not summarise

= yraxis is scaled according to the selected channel
All channels with the same measuring range

= All channels with the same measuring range are scaled in the same measured
value range
All channels with the same unit

= All channels with the same unit are scaled in the same measured value range
All visible channels with the same measuring range

= All visible channels with the same measuring range are scaled in the same
measured value range (hidden channels ot taken into account)
All visible channels with the same unit

= All visible channels with the same unit are scaled in the same measured value
range

(hidden channels are not taken into account)
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9.4.3 Scaling to 100 %

The function is used to scale theaxis to the entire measuring range of the
measurement channel (sensor) selected for scaling.

9.4.4 Settings

Use th function to open the View settings window. All possible options for the
graphical display of the recording are summarised here once again. You can make the
following settings:

X-axis
Scaling over time / scaling over recorded measurement channels

y-axis
Definition of the measurement channel for scaling of thaxys

Time settings
Time display / Time format / Lower recording limit / Upper recording limit / Lower
display limit / Upper display limit

Measurement channel settings
Colour (in the display) / Current upper display limit / Current lower display limit

9.45 Tracker 88 ¢ Recording-000000_040316-072506

The tracker always "jumps" from
the actually recorded :
measurement point to

04 bar

measurement point and the-gixis
shows the respective measured
value for each active channel at
this time is X (axis).
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889 ¢ Recording-000000_040316-072506

The difference between a selected
starting and end point of a specific

Differential values

curve section (e.g. of a pressure

6.2 bar

pulse) can also be displayed and

3.0bar

measured here.

If you tap on the saxis in the

& "Tracket function, you can
zoom and move the
measurement curve in the
background.

9.4.6 Stored views

With them function, you can

save individually generated graphic
views and open them whenever
you want.

You can add a view using tﬂ
button.

Using th button, you can
delete the saved views individually.

9.4.7 Comments

With the function, you can
enter a comment text for recording,
e.g. a description of the operating
status of the machine or system
when recording the measurement.

Recording <Machine 34>, 2016-03-04 X

»
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9.4.8 Notes

With the function you can add
notes or edit existing notes.

It is possible, for example, to
document the operational condition
of a machine or system depending
on certain measured values or
measured value curves.

1 Anchoring
You can anchor the note at one
point in time (measured value)
or two points in time (measured
value range).

9 Assignment
The note can be assigned to no
channel (time only), one channel
or all channels.
A channel assignment is
indicated by a dot located on the
line of the corresponding
channel.

 Text
You can enter a note in the input
box below.

Notes areshown as "markers" with
a consecutive numbering at the top
of the recorded graph's frame.

They can be moved over the entire
time range.

The time range of twgpoint notes
can be changed and adjusted by
moving the arrowheads.

»

»

B o i W

»

< Notes

B 15975

Pressre rise input side

B 29755

Druckabfall Hubzylinder

Anchor

Moment 1

Assignment

Channel

DruckabFall Hubzylinder

Amoment

9755

One channel

B: Temp 2

< Aufnahmement7-000000_041117-073012

A:Temp 1 [bar]
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9.4.9 Recorded data < Racording data

With the function, you can General

V|eW a Summary Of a” the relevant Measuring curve with 1 millisecond Measuring rate
1 channels, data sets

data for the current recording. ’ 200 et

Started on 04.03.16 07:21:09

Recording duration: 234.973 s

Recorded with HMG 4000 1.04 Preview 2/0
Measuring channels

Channel A: HDA4000 0.0 to 250.0 bar

Channel B: HDA4000 0.0 to 10.0 bar

Channel C: ETS4000 -25.0 to 100.0 °C

» Channel D: EVS4000 0.0 to 60.0 L/min

9.4.10 Table
With the function all of the

< Recordings

Time A HDA4000 B: HDA4000 C:ETS4000 D:EVS4000 E1: RelHu

recorded measured values are ooms 2039 T 22
shown in a table. Tables are useful 0002s| 2059 101 -43 es
for displaying individual, specific T — —
measured values. oooss] soso] —0a] —4s| s
In the case of a simple o — o1 e =
measurement curve recording, oo e e = =
you will receive a measured value ols 282 2 o
table listing the recorded 00135 2060 101 43 85

0.014s 206.0 10.1 -4.3 8.5

measured values of the active »
channels in columns and the
associated recording time line by
line.

< Recordings

Time A HDA4000 B: HDA4000 C: ETS4000

04,03.16 07:25:04.000 2058 104 -43

. . . 04,03.16 07:25:04.001 2058 104 -43
Dependlng on the dlsplay settings, 04,0316 07:25:04.002 205.9 101 -4.3
: . . 04.03.16 07:25:04,003 205.9 10.1 -43

as in the graphlcal view, 04.03.16 07:25:04.004 205.9 101 -43
. . 04,03.16 07:25:04.005 205.9 104 -43
in the table either the oscaic orsoscos| 2059 10a 43
: : 04,03.16 07:25:04.007 2059 104 -43
timestamp or the date and time 04,03.16 07:25:04.008 205.9 104 -43
are d|Sp|ayed for each entry_ 04.03.16 07:25:04.009 205.9 101 -4.3
04,03.16 07:25:04.010 205.9 10.1 -43

04,03.16 07:25:04.011 205.9 104 -43

04,03.46 07:25:04.012 206.0 104 -43

04,03.16 07:25:04.013 206.0 104 -43

04,03.16 07:25:04.014 206.0 10.1 -43

»

In the recording menu you can switch between the graphical view and table view
% at any time, even for event logs.
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10 "Device Settings"
Application

In the 'Devices settingamenu, you
can make various basic settings for
the HMG 4000 and manage the
different device settings.

10.1 Region and Language
Settings

Under this menu point, you can
adjust the following settings for the
display and input of texts, numbers
and values:

1 Language

9 Date format

9 Decimal separators
1 Keyboard layout

10.2 Date and Time
Settings

Under this menu point, you can
enter the current date and time
values.

Device settings

Region and language settings )

Date and time settings >

Display settings >

Graphic settings )

Device information >

Manage settings >
»

< Region and language settings

Language English >
Date format DD.MM.YY >
Decimal separator (point) >
Keyboard layout German (QWERTZ) >

»

< Date and time settings

Date 12.07.47 >

Time 11:53:06 >

»
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10.3 Display Settings

Under this menu point, you can
make settings for the following Brightness 100% >
display properties:

< Display settings

Automatic switch-off Never >

1 Brightness Colour scheme Bright >
(10 %..100 %) Splash screen Customized >

1 Automatic switchoff
(switch-off time up to 8 hours)

9 Colour scheme
(light, dark)

9 Splash screen
(Default / customised)

»

With the setting Splash screen

¢ - Customize{ the standard splash screen can be replaced by any graphic. To do
this, a JPG file with the following properties must be stored in thG /
Customized F2f RSNY

- Name: start.jpg
- Resolution: 640 x 480 pixels
- Size: max. 250
kB
< Graphic settings
Background Like a set colour scheme >
10.4 Graphic Settings >
Under this menu point, you can gl >

adjust the following settings for the
graphic display of recordings:

9 Background
(As set colour scheme, always
light, always dark)

9 Line thickness “

(thin, thick)

1 Colour list
(for the display of the individual measurement channels)
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10.5 Device Information

The following device information is
displayed under this menu point:

9 Device software
9 Part/ serial number

1 Software version
(any update files on thinternal
data carrier, see chaptd 8.4
oSoftware Updaté)

1 Battery charge status
1 Memory allocation

10.6 Manage Settings

All measurement channel and
device settings that you made in the
HMG 4000 for the last
measurement can be saved and the
reloaded at a later time, for
example, if the same measurement
needs to be repeated several times.

Furthermore, you can delete saved
settings here or restore the
factory settings.

»

& 2 N O

»

< Device information

Device software
Part/Serial number
Software version
Battery charge

Free memory space

07:46:03

HMG 4000

924804 / 537-000007

1,03 >

99 %

99.9% (14.9 GB)

< Manage settings

Folder

Settings_040316-074700
04.03.16 07:47:00 (706 KB)

Settings_040316-074702
04.03.16 07:47:02 (706 KB)

Settings_040316-074704
04.03.16 07:47:04 (706 KB)

Settings_040316-074705
04.03.16 07:47:05 (706 KB)

General >
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10.6.1 Saving

You can save the current settings
using th button.

To do this, select or create the
desired destination folder and enter
a file name.

Then complete the process with
"Savé or discard your entries with
"Cancél.

The default directory for saved
7 settings is the General folder.

< Save settings

Folder name

File name

Comment

» ‘ X cancel

General

Settings

‘ Save

However, you can add as many folders as liauto this directory, such as an
assignment to halls or machines for example.

To load saved device settings, select the desired file and complete the process

with "Apply'.

10.6.2 Delete

Using the@ button, you can delete
the saved settings.

Select the settings you wish to
delete (a corresponding tick will
appear to the righthand edge of
the screen).

Then complete the process with
"Deleté or discard the process with
"Cancel.

< Delete Files

&

Settings_040316-074700
04.03.16 07:47:00 (706 KB)
Settings_040316-074702
04.03.16 07:47:02 (706 KB)
Settings_040316-074704
04.03.16 07:47:04 (706 KB)
Settings_040316-074705
04.03.16 07:47:05 (706 KB)

Bl | X Cancel m Delete
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10.6.3 Reset

Use the@ button to reset the
HMG 4000.
There are two options for this:

9 Restore factory settings
(All saved files, settings and
recordings are retained)

1 Restore delivery status
(All saved files, settings and
recordings will be deleted)

Select the desirefunction and then
complete the process withReset
or discard the process with
"Cancel.

After resetting, a corresponding
message will appear for a short time
or the welcome screen appears in
delivery state.

10.6.4 Settings
You can open theFolder settings
window using th button.

Here you can change the defaults
for sorting the files.

»

& 2 N O

»

< Reset device

/' Restore factory settings

Allfiles (e.0. settings, recordings) are kept.

Restore delivery state

Allfiles (e.g. settings, recordings) will be deleted,

X Cancel

(_32_ Reset

< Manage settings

Folder General >
Settings_040316-074700 >
04.03.16 07:47:00 (706 KB)
Settings_040316-074702 >
04.03.16 07:47:02 (706 KB)
Settings_040316-074704 >
04.03.16 07:47:04 (706 KB)
Settings_040316-074705 >

04.03.16 07:47:05 (706 KB)

The device was reset.

< Folder settings

Sort criterion Name >

Sort order Ascending 5)
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HMG 4000

11 "Stopwatch"
Application

This stopwatch permits to measure
the elapsedime, split times and the
times between two or more events.

The following functions are
integrated in the menu/command
bar (toolbar):

E Start

Start measurement

m Stop

End measurement

Reset

Zeroing the display

Lap time

Recording osplit times
(addition stop)

Stopwatch

0h00m00,0s

0h01mo00,4s

0h00m10,4s
0h00m 20,55
0h00m30,4s
0h00Om40,5s
0h00m50,4s

vew|n e

0h00m10,4s
0h00m104s
0h00m09,9s

OhOOmMm1041s

0h00m09,9s
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126 L[hAy 1 ¢22fa¢ ! LI AOlF GA2Z2Y

In this application, Iink devices can be conveniently read out, parameterised and
programmed.

This includes:
1 HYDAC standard sensors withli@k interface (e.g. HDA 4000, HPT 1000)
1 HYDAC smart sensors withlldk interface (e.g. HPT 1000S, ETS 4000S)

HYDAC smart sensors also provide numerous smart data thanks to additional
functions such as:

- Data logging

- Monitoring the devicgemperature

- Detection of overand underspecification

- Pressure peak detection up to the overload range

- Operating hours counter

- Arrhenius value calculation (temperatureeighted operating hours as a
measure of ageing)

- Creation of operating statistics relating to pressure and device temperature

1 Programmable electronic pressure, temperature, level switches, oil condition and
humidity sensors from older series with-lhk (EDS 82x, ExS 3xxx, HXS 3xxx, HLB

1400, AS 3xxx)
9 All devices from othemanufacturers with an IQink interface

The following details refer to a specific device as an example, but can easily be
transferred to other devices.
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12.1 Connecting an 1©

Link Sensor
A File manager
To connect to the KDink
W& device, a deviespecific =

IIH EDDII f||e iS required fOI’ T E"T Switch to superordinate folder
each device. The file has to B [ C s e
be Stored tO the f0|der 31k D 348-9272230.heddf
b I a D K L 2 [ A y'l K I 9 06.05.20 10:59:12 (3,65KB)
HMG. The HEDD file can Bl el
either be downloaded from [ 348-9275370.heddf

04,1049 11:39:18 (3,94 KB)
the HYDAC homepage or p—
generated from the I0DD 16,0420 13:36:44 (6,02 KE)
file belonging to the device [ 8 e e Dt
using the HYDAC software
tool "HEWIN".

e.g9.3489258300.heddfaind is located in the foldéHMG\ IoLink Hedd"

The name of the "HEDfDe" in Release 20 is
3489258300.heddfor instance and is stored in the folder
"HMG\ loLink Hedd"

Depending on the release, the user can change the name of the HEDD file.

A The name of the "HEDD file" from release V01.20 and V02.01 is

Connect the device to the?' socket (yellow socket) and then open thH&'LinkTool$
menu.
In the window which opens, please press the "Establish connection” button.

When connecting, the availability of a matching HEDD file will be checked in the
corresponding folder.
This file will be loaded and the connection will be established.
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| f there is no matching HEDD B2 |o-Link tools
W file available, a corresponding
message will appear and the
Connected device can Only be Configure port and establish connection
operated generically.

Establish connection

»

Configure port and establish

B8  10-Link tools

connection
You can explicitly select a HEDD file Establish connection >
here. The Connected devlce Checks Configure port and establish connection >

whether it is compatible with this
and accepts the connection or rejects
it if it is not compatible.

»>
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12.2 Standard / Smart IGLink Sensor

After a successful connection, you will be in the main menu of the device. The title line
contains the product name and the device ID of the connected device in brackets.

The menu items are the same for allllibk devices, apart from the process input
W&’ data and the process output data. These are only available if the device provides
the corresponding process data.

B8 < EDS 824-F31-0025-000 (925830) B8 < P3DRSERE6-1OL (100006)

Direct parameter > Direct parameter >

Process data input > Process data input )
Device data > Process data output )
Events > Device data >
Events >
Generic >
» »
Standard IGLink device: Process input data,
Process input data, process output data

no process output data

BB < EDS 824-F31-0250-000 (923503)

Direct parameter >
Process data input >
Device data >
Events >

Generic >

»

Smart IGLink device:
Process input data,
no process output data
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12.2.1 Direct parameters
This menu provides the following40O

< Direct parameter (9272230)

09:41:04

Link specific information about the Cycle time (master) 1Ahex
ConnECted Sensor: Minimum cycle time (device) 19 hex
ﬂ CyCIe tlme (Master) M-sequence capability 21 hex
1 Minimum cycle time (Device) Bretocal verslon 11 hex
ﬂ PrOtOCOI VerS|on Input data length 50 hex
TI Vendor ID Output data length 00 hex
1 Device ID »
Vendor ID 348
9 SIO mode supported —
9 ISDUsupported »
1 In PreOperational mode

o Type of M sequence used
o Data length of the on
request data
1 In Operate mode
o Type of M sequence used
o Data length of the omequest data
0 Length of the process input data
0 Length of the process output data

[0}
88 < PREOPERATE < OPERATE
M-sequence type VPE_( M-sequence type TYPE 2.2
On-request Data byte On-request Data 1 byte
Input data length 16 bit
Output data length 0 bit
» »
Pre-Operational Operational
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12.2.2 Process input data

This menu shows the current
status of the process input data.
The display depends on the
connected device. If the process
input data is invalid, a
corresponding warning appears.

The example shows the process
input data of a pressure
transmitter with 2 digital switching
states and the associated pressure
value.

12.2.3 Process output data

The process output data of a
device can be edited in this menu.
The display depends on the
connected device.

Theexample shows the process
output data of a pressure
controlled hydraulic valve with a
set pressure and a control release.
This data can be edited; after
tapping "Accept" and subsequent
acknowledgement, the HMG writes
the data to the connected device.

88 < Process Data Input (9279690)

Pressure 0,1 bar

ssc2

ssC1

»

[u]s}
oo

< Process data output

Target pressure 250,0 bar >
PS enable v

Apply >

»
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12.2.4 Device data s
This menu provides an access point

< Device data (925830)

. Identification >
to the device menus: ,
Parameters
1 Identification S— N
9 Parameters — 5
. . lagnosis
1 Monitoring
. . Manage settings >
1 Diagnostics
. Save operating data >
1 Manage settings
1 Manage operating data
1 Arming the parameterisation

»

Parameters

After having selectedParameters, the individual parameters for the output data
% can be opened or modified by tapping the corresponding button.

I ¥4 SN aGbseSddowAsy 30 KaS dzal 3S RIEGE 2F GKS

tapping the corresponding button.

The usage data of themart device B8 ¢ pressure (9279690)

is displayed in the window that

OpenS Mean Value 18,9 bar

1'[ Process data Min Value -1,7 bar
Max Value 156 bar

9 Lifetime Operating Data S —

Overrun Count 482
9 Resettable Operating Data —— i
verload Count 0

Measurement Error Count 0

<0 bar 8424 s

»
0..20bar 222876 5
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The example opposite shows the B2 | < Pressure (9279690)
operating data for printing. All 20.. 40bar 22
other operating data can be 40...60 bar 80155
displayed in the same way. 60 8o bar stess
The current operating data can be 80..100 bar 44344 s
stored as an HTML file vi&ave 100...120 bar 735

operating data".

120 .. 140 bar 304 s
140 .. 160 bar 6s
160 .. 180 bar 0s

>=180 bar Os

»

Manage settings

In this menu, parameters contained

in the device's data storage can be managed. The parameters can be loaded from a
connected device and saved as a file on the HMG. They can later be transferred back tc
a typecompatible device (same manufacturer and device ID).

Read from device and save to file

< Manage settings

Tap on the save symbol, the
parameters are read from the 1 i el >
device, then enter a file name / ks >
under which the parameter set ia® %
saved. )

»
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Open file and write to device

4
11:44:00

< Manage settings

Select a file to display the contents. -
"Transfer" writes the parameters to — B ¢
the device. o ;;eolgzﬂ 17:19:26 (3,55 KB) >
22.510 23 12:40:14 (3,87 KB) >
»

< eds824

10-Link Device settings - 923503
VendoriD 348

Device ID 923503

FunctionD 0

Date 30.01.25 11:54:15
Parameters

Application Specific Tag  Ale

Device Access Locks

Parameter (write) Access Unlocked
Data Storage (do not use - set to False) No

Local Parameterization Unlocked
Local User Interface Unlocked

Output Mapping
Q1 Mapping  Primary Value SP1
Q2 Mapping  Primary Value SP2

Drimari\/alin €D

Al | X cancel a.r? Transfer

Manage operating data

In this menu, parameters that are available as "Read only" in the device can be loaded
from the device and saved in a file. The procedure is the same as for "Manage settings'
The file can be opened and viewed, but not transferred back to the device.

The data is generally status data and usage statistics that are not part of data storage.

Status 2028)7-14- V02 RO1 [99 Partno.: 669950



IO-Link Tools

HMG 4000

Activate the parameterset

Selecting this option activates the
current parameter set in the device
for data storage.

12.2.5 Events

This menu displays the events that
have occurred in the device. Recent
events are at the top of the list.

The event qualifier (identifier) and
the event code are displayed in
hexadecimal code. The example
shows the occurrence and
subsequent disappearance of error
event 5000.

12.2.6 Generic

In this menu, process and device
data of the device can be read or
written as a hexadecimal byte
sequence without interpretation by
the HEDD.

oo

go < Activate parameterset

Activates the parameterset in the device.
This sets the device's DS_UPLOAD_FLAG to TRUE.

» X cancel Vv OK

EE < Events

30.01.25 11:57:35 Quialifier: B4 Code: 5000
30.01.25 11:57:33 Qualifier: F4 Code: 5000
30.01.25 11:56:33 Qualifier: F4 Code: 5010

»

< Generic

Generic process data >

Generic device data >

»
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The example shows the process
input data of a device. These can be
edited under the "Process OUtpUt Process data input BE 23 D7 0A FF FB 00 00 00 hex
data" menu item and sent to the Process data output 0000 00 00 00 hex >
device after confirmation.

< Generic process data

»

You can find more detailed information on thedividual data in the relevant
" documentation for the connected HOink device.

Index and subindex can be selected < Generic device data
to select the device parameter. When = . N
reading, the data received from the

Subindex 0 hex >

device for the selected parameter is

00 00 00 00 00 00 00 00 00 00 >

displayed in the "Data" field. This — 0000 00 00 00 00 hex

field can also be edited. When the Read >
"Write" menu item is selected, the write >
datacontained therein is sent to the

device.

»
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13"HYDAC HSI Tools" Application

Condition monitoring sensors (CM sensors) are HYDAC HSI sensors, capable of
outputting several measured values, which are displayed askahnels of a
measurement channel on the HMG. Depending on the sensor type, these variables are
stored for a longeperiod of time in the unit's internal memory. Depending on the

sensor used, its parameters can also be set.

For information regarding the connection conditions and connection diagrams
for CM sensors
please refer to the respective operatimgtructions for the sensor.

The following explanations refer to the HYDACLAB HLB 1400 CM sensor as an example,

but can easily be transferred to other sensors.

The measured value display of CM . [———
sensors is shown in the picture on

te) r
MG | A1 Conductivity ns/m

the right (example: HLB 1400). © 0.6 ‘
The number and content of the T =

output signals and therefore the s ' 0 —R
number and content of the 56 I
displayed measured values vary ‘ 1.00 ____B
depending on the CM sensor |4 relative change in DC |
connected. | 0 |
The display settings and measured e 23 - 4
value displays can be changed as > | T = ‘
described in chapteB.2 6Settings

for the

Measured Value Display

Since every CM sensor goes through an initialisation phase until the currently
" measured values are displayed, we recommend resetting the min/max values after
this phase.

Status 2028)7-14- V02 RO1 [102 Partno.: 669950



HYDAC HSI Tools

HMG 4000

13.1 Connecting CM Sensors

Under this menu point, you can
specify and change the connection
settings for each CM sensor connecte
to the HMG 4000.

9 Connection
Measurement channel to which
the CM sensor is connected
(A..H)

>

1 Address
Optionally, you can specify a
"Sensor bus addrés@..z).
The default setting islo
address
Bus addresses must be assigned
if the CM sensor will be
operated in a bus system.
(This function is not described in
detail here).

»
f Establish connection

Use this button to connect the
HMG 4000 with the connected
CM sensor.

1 Work offline
Use this button to manage the
recordings and settings read out
from the CM sensor and saved to
the HMG.

HYDAC HSI tools

Connection C >
Address
Establish connection

Work offline

< Address

No address v

HYDAC HSl tools

Establishing connection.

Please wait.

Cancel
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13.2 CM Sensor Menu

Once the connection has been made to
the connected CM sensor, the screen
opposite will open.

The content of this and of all

" subsequent menus may vary
depending on the CM sensor
connected.

»

13.2.1 Information

This menu provides thi®llowing
information about the connected CM
Sensor:

9 Device designation
1 Part number / serial number
1 Status
1

Information on the various
measurement channels, based on
type and measuring range.

13.2.2 Measured values

The current measured values as well a
the associated units of measurement o
the connected CM sensor are shown g
here.

Click th button to open the
"Measured value display settifgs
window. Here you can change the
settings for the display of the measure(
values (seeMeasured valués
application).

»

< HLB1400 V13.04

Information >
Measured values >
Manage recordings >
Settings >
Manage settings )
Address settings >

< Information

Device description HLB1400 V13.04

Part/Serial number

Sticis Serious error, 0-0-0-0-0-0-1-0,
ZIOL2401 not initialised

Channel 1: Conductivity 0,0 to 100,0 nS/m
Channel'zz.relatlve change in 100 to 200 %
Conductivity

Channel 3: DC 1,00 to 10,00

Channel 4: relative change inDC ~ -30t0 30 %
Channel 5: Saturation 0to 100 %

Channel 6: Temperature -25.0t0100.0 °C

< Measured values

K. Name Value Unit Bar

A1 Conductivity 1.5 nS/m W=

A2 relative change in Conductivity 0 % C v 1
A3 DC 1.00 v

A4 relative change in DC 0 % L v

A5 Saturation 24 % -

A6 Temperature 25.4 °c L} 1
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13.2.3 Manage recordings

In this menu point, you can manage the - [REIEIEEERNITEY
recordings saved in the CM sensor. &

Folder General >

The recordings can be imported to the
HMG 4000, displayed and edited (see
chapter9 dRecording?y.

Click th button to open the N fites found.
"Setting$ window.
Here you can change the defaults for
the importing of recordings.
»

13.2.4 Settings

This menu varies depending on the CN___ NS
sensor connected. T
The possible settings, presets, etc. cal e
be found in the respective operating Quiput1
instructions of the CM sensor used. Output 2
Operating state

Operating hours

Oil condition indicator
Reset

»

13.2.5 Manage settings

< Manage settings

All device settings can be saved and
loaded again at a later time. o

Folder General >

Settings_040316-084617 >

You can save the current settings usingiggy > et ©2
the k=l button.
You can delete the saved settings

individually using th button.
You can open theFolder settings

window using th button. »
Here you can change the defaults for
sorting the files.
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1326 Addl’eSS SettlngS < Address settings

This menu is used to assign a sensg p— ) 5
bus address. To do this, select a

value from the list.

Complete the process withApply'

or discard the process withCancél.

» ‘X Cancel / Apply

Busaddresses must be assigned if the CM sensor will be operated in a bus system.
" (This function is not described in detail here).
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14a/ b2 2t a4 ! LILX AOFGAz2Y

Whenconnecting the HMG 4000 to an existing external CAN bus system, the following
basic safety instructions must always be observed:

HMG 4000!

The HMG 4000 may only everdmnnected to one CAN bus system in
accordance with the selected mode.

||ﬂ The CAN bus can only be connected via the red "CAN" socket (K) on the

4 If CAN and USB buses are used simultaneously, a direct connection of both
ground potentials or the use of an USB isolator at the USB device is
mandatory!

as well as service and maintenance personnel with appropriate knowledge of

n This chapter is aimed at engineers, programmers, commissioning engineers
automation technology, in particular CAN bus systems.

Before the HMG 4000 is set up in a CAN bus system in operation, appropriate
pre-settings and parameter specifications need to be adjusted on the HMG
4000 depending on the type and design of the CAN bus system and the way i
is connected.

If the HMG 4000 is connected to a running CAN bus system with incorrect
default settings, this can lead to bus malfunctions, bus crashes and
malfunctions and thus to further damage to the machine, to the system and
persons.

In this application, standard CAN sensors (i.e. HDA 4000, HPT 1000) or HYDAC CAN
smart sensors (i.e. HPT 1000S, ETS 4000S) can be read out and parametrised very ea

The 'CAN toolSapplication is primarily intended for the following tasks:

§i Configuring and parametrising
The "CAN Tools" function of the HMG 4000 is able to modify the "Object Dictionary"
by means of EDS files and to configure the Nii@land the Baud rate via the LSS
protocol. In addition to this, it is able to evaluate and to report incoming messages
via the CAN connection. The HMG 4000 therefore offers almost the functionality of
well-known CAN analysers and configurators in a handy and robust measuring
device with "outdoor" quality.

Status 2028)7-14- V02 RO1 [107] Partno.: 669950



CAN Tools HMG 4000

1 Log message traffic in the bus system

You can connect the HMG 4000 to a CAN bus system and log the complete message
traffic.

1 Visualisation and recording of PDOs
The HMG 4000 is able to visualise and record process data from devices in the form
of process values. This can be very useful, especially when signals from analogue
sensors need to be recorded simultaneously with CAN information. This means
that it is posgble to put information about the transmission performance of a
combustion engine in relation with the pressure values in the hydraulic unit of a
work function in a machine.

; No measured values or similar information from individual messages can be
S displayed in the "CANools" application.
This is only possible in the "Measured values" application.
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i| CAN tools

14.1 Basic Settings

Before connecting a bus participant il 2o ’
or connecting to an external CAN bus inialoiiedte R >
system, the following presets must Bus mode o >
be applied in the HMG 4000: Establish connection >
Work offline >
»
1 Baud rate

To configure participants or log messages, the HMG 4000 must be set to the baud
rate of the participant or the external bus system. Baud rates of 10kBit/s to 1 MBit/s
are possible.

1 Internal load resistor
The internal load resistareeds to be connected if the HMG 4000 is not connected
to the CAN bus system at the end of the bus line as the "last participant”, rather
than using a branch line.

If the HMG 4000 is connected using a branch line, the internal load resistor must
not be connected.

"Do not connect

"Connect"

1 Message acknowledgement
Message acknowledgement needs to be switched off or on depending on the
application.

Passive monitoring, do not acknowledge

This setting should always be selected when the HMG 4000 is connected up to a
CAN bus system in order to log messages passively (unnoticed).

Active monitoring, acknowledge messages

To test or to commission individual bus participants, for example, it is often
necessary to specifically acknowledge the receipt of messages. In such cases, this
setting must be selected.
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14.2 Establishing a
Connection B8 < cANtools

In this menu, you have the following Messages >
options for establishing a Stored messages >
connection to the connected Eiestronic Data Shest (EDS) 5
participant or bus system: O N
Network Management (NMT) >
Wizard >

Function is only available to devices from HYDAC ELECTRONIC GMBH.

»

< Can-Trace-000000_010216-094640

14.2.1 M essages Time [¢] D fhex] Data hex]

11.5274 R | 00100ABC | 00 0500 00 9A 99 19 BE
In th|S WindOW, you can keep Up to 11.5275 | R 00100ABE 00 00 00 00 00 00 00 00
. i 11,5284 | R | 00100CC2 | 00 0100 00 OA D7 23 BE
date with current message traffic. 115284 | T | 10000000 | 00,0000 0000 00 00 00
According to the presets you can ) 11.5284 T 10000000 00 00 00 00 00 00 00 00
. . R ! 11.5294 | T | 10000000 00 00 00 00 00 00 00 00
view all or just individual messages. 115294 | R | 00100ABC | 00050000 CCCC 4C 3D
, 11.5294 | R | 00100ABC | 00 0500 00 CC CC 4C 3D
a ¢=tSent messages 11.5295 | R | 00100ABC | 00 0500 00 CC CC 4C 3D
o woReceived messages 11,5304 | R | 00100ABE ' 0000 00 00 CC CC 4C BD
. 11.5304 R | 00100ABE | 00 00 00 00 CC CC 4C BD
a { =Status values, 11.5304 | R | OO100ABE | 000000 00 CC CC 4C BD
az | N\y 7C¥KI\§EIruességes (BUS errors) 115314 | R | 00100CC2 | 00010000 90 C2 75 BE
at F 3aroSa r { G G dzBS 115314 | R | 00100CC2 | 0001000090 C2 75BE

Use th button to reset the
messages list.

Using th button, you can delete the settings for display mode or sorting order.
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You can also select a symbol file § BciEy
saved on the HMG (see Measured
value app). The signals in the
messages are then interpreted
accordlngly CAN symbol file HMC_Training_ CANL

Display settings

Storage settings

Close CAN symbol file

< Open CAN symbol file

Folder Allgemein

HMG_Training_CANO
08.07.24 08:14:56 (1,14 KB)

HMG_Training_CAN1
08.07.24 08:15:22 (1,14 KB)

You can use the horizontal scroll
. . < Messages
bar to view all interpreted values.

Signal 2 Signal 3
@ R 133% Engine_Actual_Torque: 25 % Engine_Speed: 550 rpm
R :rature: 37 °C | Engine_Fuel_Temperature_1: 19 °C | Engine_Oil_Temperature

»
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Use the butto to store the current messages list as a file.
After saving, a new messages list will be opened immediately.

< Send message

Using thelg button, you can
configure and send messages.

If the settinga / & Ot AOF'f ¢N
is selected, you can switch the

cyclical transmission process on or

off by tapping on the corresponding
message line.

If the settinga / & Of A OF f ¢ N
is not selected, you can send the
message manually by tapping on the S
corresponding message line.

Id[hex] DLC Data[hex]

Count

N + 88

I: 7 < Information

You Can use th button tO Total number of messages 129
display summarised information NIRRT s
about the current message list. Nimbar of sent messages
Number of received status 0
messages
Number of received IDs 1
Number of sent IDs 1
Start time 04.03.16 08:54:26
»
14.2.2 Stored messages i« reniens
. .
In this menu point, you can manage Folder Allgemein >
the messages lists stored in the @ CanTrace 000010,01021 6094540 >
HMG 4000 Can-Trvace‘-Oo?OLOZ_Oll0?1?-102555 >
Using the@ button, you can select STorss tans e >
and delete the saved lists. Fan-Trau—OOOOOA_Oi03‘:6-134724 s
01.03.16 13:47:24 (5.03KB
You can open theFolder setting’s Can-Trace-000005_010316-144330 5
01.03.16 14:43:30 (145KB)
WindOW USing th button. Can-Trace-000006_020316-083615 N
02.03.16 08:36:14 (29.0KB
Here you can Change the defaults » Can-Trace-000007_020316-083630 5

for sorting the files.
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14.2.3 Electronic Data Sheet

With the "Electronic Data Sheet
(EDS) you can access individual

bus participants in order to make Log CANopen >
changes to the configuration. Node ID 1 >

There are no EDS files stored in Shs Y
S the HMG 4000 as a default. search >

Function is only available to devices from HYDAC ELECTRONIC GMBH

All required EDS files first need to

be transferred from a USB stick or

PC to the HMG into the directory
“Tbh ¢22faHk 95{ «

(see Chaptel 7 "File Managet 2
Application
First select the appropriate < Open EDS
communication protocol and enter
. . ' older enera )
the participant's NodéD. o I -
HE-921285-00010004 >
05.06.14 13:06:42 (19.9 KB)
Open HE-921285-00020000 >
. . 05.06.14 13:06:40 (20.2 KB;
You can use this function to select the =
L. \ . HE-921285-00020001 N
participant's EDS file. 05.06.14 13:06:50 (20.2 KB)
Tap in the corresponding field to e ol >
open it. HE-924143-0003 N

05.06.14 13:06:50 (20.1 K

. Individual EDS files froother
S manufacturers may not be able »
to be processed!

Search
This function is only available for
HYDAC ELECTRONIC GmbH devices

The HMG 4000 automatically OpenEDS

"searches" for the EDS file Loading file \"HE-921285-00010004Y",
[

associated with the participant and
opens it. The associated data is
generated from the parameter
"1018, IdentityObject

Please wait.
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¢ KS 7T d#yledtibhi@Data Sheet

(EDS’ KI a L] g 2 g A T N EE < HE-921285-00010004
. . N =
configuration of PDOEES -Process < . e
Data Objectsand srodEd- © R i
Safety Relevant Data Objectsnly X .
for CANopen Safety) Il 1002 0
ManufacturerStatusRegister, (Uint32, ro)
1005 2147483776 >
SyncMessageldentifier, (Uint32, rw)
1008 HDA7
ManufacturerDeviceName, (Visible String, const)
1009 HV02
PN | I Restore Save
In these wizards, all parameters
requwe_d f(_)r process data_ _ B8 < »oo wizara
transmission are summarised in a
clear and usefriendly way. st el Y

Each configuration must be
transferred to the device using the
"apply' button and then stored in
the device using thestore' button.

» > Continue
The connected device is
" automatically set to the NMT B8} < TPDO1 Configuration
state "PreOperational” when Sy
the Conflguratlon |S Thte Following PDO configurations have been generated based on your
transferred. 1800,01 40000188 hex

1800, 02 FE hex

1800, 05 1000

1A00,00 2

1A00,01 91300120 hex

1A00,02 61500108 hex

The communication and mapping parameters must now be returned to
your device. Please confirm your configuration by pressing the button
"apply".

Due to the configuration, the device will be set to the NMT state
"Pre-operational” automatically.

» X cancel ‘ ‘  Apply
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14.2.4 Layer Settings Service

You can use thelayer Settings
Service (LSS)inction to change the
baud rate and Nod¢D of one or
more participants for which no EDS
file is stored on the HMG 4000 via
the CAN bus.

The data can be entered manually
and corresponds to the data from
parameter 1018.

This function is not available for
CANopen Safety!

14.2.5 Network Management

You can use theNetwork
Management (NMT)function to
specify global network management
services. This includes starting and
stopping individual participants
during operation and handling
exceptional states.

You can assign the following
statuses to one or all participants:

i Start remote node

i Stop remote node

1 Reset node

1 Reset communication

9 Enter preoperational

“: < Layer Settings Service (LSS)

Configure device >

Detect non-configured devices >

Activate configured bit rate. >

»

888 ¢ Network Management (NMT)

Service Start remote node >

Selection All nodes >

» X cancel

\/ Execute

oo < Service

Start remote node v
Stop remote node

Reset node

Reset communication

Enter pre-operational

»
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14.2.6 Wizard

This function is only available for B8 < wizard
HYDAC ELECTRONIC GmbH devices = : T
art device configuration
You can use the wizard to Conﬁgure Using the help of the Wizard, you can configure the node ID or address and
baud rate of CANopen or J1939 devices of the HYDAC ELECTRONIC GMBH.
or change the Nod¢D and baud
rate of CANopen and J1939 devices s sl lseri o S
quickly and easily. Upon continuing, the HMG switches to the active acknowledgment mode
and activates the internal load resistor.
Only one device without an active Note
terminating resistor may be CANopen devices must support the layer settings service (LSS)
connected to the HMG 4000 for this
urpose.
p p X Cancel > Continue

The currently set values in the device for NdBeand baud rate as well as the
S device status and configuration do not need to be known forgbarch to
function! All information is read out using the search function of the HMG 4000.

After tapping on Continué, the
HMG starts to search for the
connected participant.

Seeking device,
= )

Search with 500 kbit/s

Cancel
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Once the connected device has
been "found" (recognised), you can
change the NodéD and baud rate
according to the requirements.

After tapping on Continué, the
connected device is configured with
the changed settings.

Then complete the process with
"Completé or tap on 'BacK to
make further changes tthe
connected device.

Log CANopen

Part/Serial number 20000 / 3000<002743

Node ID 5 >
Baud rate 250 kbit/s >
< Back H > Continue

Wizard

Configuring the device.
I |

Please wait.

Device configuration complete

The device configuration was completed successfully. The changed settings
were saved in the device and activated.

The baud rate of the HMG was adapted to the current baud rate of the
device,

< Back H > Finish
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Baa! ¢¢22fad ! LI AOFGAZ2Y

The HMG 4000 can be connected directly via the CAN interface terd €&ontroller
whose application software wageated by means of the HYDAC software tool
OMATCH ¢

The HMG 4000 supports controllers with protocol versions from 0.3.0.

For this purpose aMPF file"(MATCH Project File), created WitHATCHIS required.
A binary project file *.hempf' is created on the basis of the MPF contalfignpf".
The file has to be copied to th&latch / Mpf/ ...", directory in the HMG, e.gMatch /
Mpf / General'

The HMG uses the Access Level used in the binary project file.
Currently, DEV (1) is always saved there.

In the HMG, the Debug Level of the individual control units is only set separately for
each control unit if required. After opening a project file, the Debug Levels of all
controllers are switched off by default in order to avoid unnecessary bus load.

For more information relating HYDAC Software Suite MATCH please see:
S https://www.hydac.com/deen/products/softwaresuite.html

151 Start Page B8 MATCH tools

The baud rate and terminating S T 5
resistor can be set on the start page.
The settings will not take effect
before the connection has been Err e
established.

Internal load resistor Switch on >

»

Status 20287-14-V02 RO1 [118 Partno.: 669950



MATCH Tools

HMG 4000

15.2 Main Menu

In the main menu, you can search for
available controllers on the CAN bus
or open a project by selecting an
MPF.

If no MPF is available, a temporary
MPF can be created. However, this
severely limits the scope of the
application.

No parameterisation, no pins, no
breakdown of errors are available.

15.2.1 Available controllers

All controllers connected to the CAN
bus are displayed here

The most important information for
the identification such as CAN IDs
and checksums is listed.

15.2.2 Opening the MPF

The folder as well as the MPF to be
opened can be selected here.

In this document, the MPF

wKSStf2FRSNyisupedy n @

as an example.

< Main menu

Available ECUs

Open MPF

No MPF available

The scope of the application is limited.

< Available ECUs

ECUO

CAN-ID (Tool to ECU)  18EF20ES hex
CAN-ID (ECU to Tool) 18EFES20 hex
Database checksumn  473E7EEF hex
Error checksum 7EESEO8C hex
1/O checksum B37205FE hex
PTC version 0.3.0

Protocol type HYDSTD
Status Online
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