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Focus Applications

MGCplus (been around for 30+ years) focuses on...

Structural Durability Testing

AAMAMAANA

Hundreds up to thousands of channels
High channel per volume density

Easy integration into control systems
Precise synchronization

Smart wiring schemes

Intelligent data management
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Precision Testing

4 Calibration, wind tunnel testing, center of
gravity testing

4 Accuracy level of up to 0.0025
(25 ppm)

4 Noise immunity through carrier frequency

4 Full bridge in 6-wire configuration

4 Proven reliability

HOTTINGER BRUEL & KJ&ER



MGCplus — Modular System Setup

Communication
processor

I'f B r s
Housing types:
2, 6, 16 slots desktop housing
16 slots 19” rack

optional: with display unit
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Amplifier boards for Connection boards for T
1, 4 or 8 analog channels 3

1, 4 or 8 analog channels & - .
or special tasks or special tasks @ .
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Connectable Sensor Types

Symbol

Input

To Measure

Standardized voltage/current

Active transducers

Voltage

75mV,1V,10V, 60V

6

Thermocouples (K, J, T), Pt100

Temperature

Resistance

5 kOhm range

Strain gage (full bridge)

Force, pressure

R

Inductive bridges, LVDTs, Potis

Displacement

Strain gage bridges

Strain

=

Velocity, Speed, Position, etc.

Frequency, Counter, PWM, etc.

Acceleration, vibration

IEPE, Piezoresistive

AHEEEEEEERNE
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Frequency Frequency input
Digital Torque

CAN bus CAN bus

Digital (TTL) Status information

Measurement value output

Analog, digital, PROFIBUS
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CP52 News

2 native Ethernet interfaces with enhanced Doubling the maximum channel number [g
per CP to 512

new FW update  pPTPy2 synchronization to synchronize with other hardware
mechanism like HBM’s QuantumX product line or cameras

Easy measurement value
output via UDP

Data recording with USB
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MGCplus Benefits for High-channel Count

Patented 3-wire or 4-wire connection for strain gauges with cable resistance
compensation and high-quality D-sub connectors

5-wire connection for half bridges and 6-wire connection for full bridges
Autocalibration and autoadjustment routines

Individual shunt resistors for each strain gauge bridge channel

Wide variety of sensor inputs incl. LVDTs, IEPEs, thermocouples

Easy system topology

Scalable in multiples of 8 channels
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CANHEAD - the Natural Extension of MGCplus

Hundreds up to thousands of channels
High channel per volume density
Precise synchronization

Smart wiring schemes

Short sensor cables

Cost-effective solution

Intelligent data management

AAMAMAAMANA

4 Short sensor cables
4 Electromagnetic immunity by carrier frequency
4 One cable only for power and data — true daisy chain

Acquire in static and quasi-static tests with up to 300 S/s*.
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Connection to MGCplus

3

10 channels per
CANHEAD

One cable for A
power and data { \
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MGCplus with
4 CP52
4 APT74
4 ML74B

Max. 12 CANHEADSs per chain
Length of up to 100 m

4 Up to 12 CANHEAD modules can be connected to one AP74/ML74B
4 Up to 50 CANHEAD modules can be connected to one MGCplus
(with CP52 and power supply NT040)
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CANHEAD - System Configuration

—
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Base modules defining

4 Sensor types
4 Connector types
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Amplifier modules
4 Universal
4 Hot swappable



Type Overview

vV

Quarter bridge input

e e > e @ s ® e 0 0
| — d

15 <

4 CB1014-120 and CB1014-350
3-wire configuration
spring terminal connectors

4 CB1015-120 and CB1015-350
3-wire configuration
spring terminal connectors

= —d
4 CB1016-120 and CB1016-350
4-wire configuration
RJ45 connectors
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Full and half bridge input
High level (voltage) input

4 CB1010
5-wire configuration for half bridges
6-wire configuration for full bridges
RJ45 connectors
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Catman Enterprise 8.X.

DServer\test.mcs

& Data Server C:\Users\dinatalei Dac o

JBiMDSever = Settings | Test | Panel  Diagnosis  Teols/Script  Help  Custom commands

=

Start Zero Lock user
Y messurement || interface
Contral Actions Zero Interface

X

Tl B K

Configure... Channel | Horizontal Vertical Rectangular
selector..
Graphic setua Zoom

testlYA =[]+ =

Time [s]

Force FFT

4 6
Frequency [Hz]
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104,0 pm/m 252,3 pm/m

[103,6 1015 J251.3 j253.2

-17,17 pm/m

[ Stmind  Swein?
397,4 pm/m 40,35 pm/m
s [men  feaso s

133,8 pm/m -487,9 pm/m
[1333 1344 4887 }es7.7

Force_Peakl_Frequency
0,48 Hz

09100 Force_Peak_1Freqg

34,2 Npeak |3
R — 0,48468
i
=,0,48466
B
%

o

o 0,48464
2

{+]
[ 045462

[ Force_Peak _2Amp
11,0 Npeak Time [s]
o s
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Client / Server Architecture Allows for Sharing Data.

data from

. catman Enterprise
measurement devices

MD Server MD Clients

-
-
electrical 4-"

ETHERNET (o>

LTy
'r‘ A@ The measurement is controlled by the server PC, the client PCs get

BraggMETER ﬂ‘[' 1 . . . .
) ‘\nt'\_[ | data from up to 1,000 channels for visualization and evaluation.
optica

anh
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Comprehensive Test Setup

@

Data acquisition syste A :
utomation system
HBM — Server , /
‘€. 1 N
L Test drive
Load profile
[ 58 Automation
l ] ‘ 4 All HBM Server channels (HBM Data Acquisition ETHERNET {sos> Safety
—— + MOOG Load Control + External Devices) @
4 Triggers and Events (from Client to Server)
n ETHERNET <oe+>
Data ach|§|t|on system Data acqws!tlon system Durability analysis
Clients Devices
Data server
13|BUSINESS DOCUMENT DataC“entS HBK '.5;)
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Software Communication with Load Control System
Data acquisition @ Durability analysis Test drive Automation

Data server Load profile
Automation
Safety
* All LCS channels acquired by DAS @ up to 200 Hz
+ Command, feedback, error, time stamps and all control parameters A
» Fully synchronized
ETHERNET o) » Easy and straight-forward handshake protocol ETHERNET <ees>
\ 4
Test Actuators Controller
specimen )
F
measurement signals, measurement signals, M,
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All Hardware at a Glance

4 The matrix-like hardware overview shows the available DAQ system in a clear structure.

&l MC Setup 7.0.6 EtestiTestWinsen201 2\alitest2 mes.

File Help

Slat 1

1P address |
172 19.160.1m
17219 160 1
MGCphee_ 3
172.19.160.104
bt i
172,13 160,105

MGCplus_ 5
17299160, 106
VT
172 19160711
M0
172.18.160.11

MEAT0_2
17213160011

ME46D_1
1219160111

MOCARD 2
R | | |

5
TF214.960.117

R
1F21a0E0.01

Ab>,
) ]
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asy Channel Parameterization Saves Time.

[ %1 MC mport - vers. 5022 © by -
BB EOEE 2 %E QDD @] Soucetable]l_Card | L
[Gource ie: C-\Lisers\DINATALENDeskipheatman erterprise] 201605 23 SDN_Ewcel mpor st =
Souce|  Kanahame | Sensop | I Filter | Briickentaktor

T e T T T ]
56001 an gaugs 1 Be6H2 1
sn002 tian gauge i Be5H: i =
SG003 ain gauge T Be5Hz 1
56004 tain gaugs 1 Be5H: 1
SN tiin e 1 R 5H? 1 1 j‘l
1 1
MIC et e \sers\DINATALEND ocuments HBMHCS Vest mes
Dest ampifier | Comrectr | Name Sensor ype Enc Fiter [ Gogolsctn | B
1 (WLenl AFEL SG001 Sitai gaug 1 Be5Hz H T
2 |men APBI4 S6002 56 quarter bidge 341 Be5Hz 2 1
| 0 wLani APEIS SG003 S quarier bidge 41 Be 5 Hz F i
ML A1 APSI4 SG004 56 quarter bidge 341 Be5Hz 2 1
5 [Lani Lt 5005 5 Quartet bidge 31 Be 5 iz F i
5 |MLant APBI4 SGO0G 56 quarter bidge 341 Be 5 Hz 2 1
7 |mLen PB4 S6007 56 quarter bidge 341 Be 5 Hz 2 1
5 |MLeol APBI4 56008 56 quarer bidge 341 Be 5 Hz 2 1
3 |mLo APONi Meine 26 Full bridge -Low rang5 Be SHz o 0
ML 30 APON Kanal3 Valbiicke 25 Be 5 Hz [ 4
11 [MLot APoii Kanald DL Volage 10V 0 Be 5 Hz [ [
Tiiple Caleulation [ [l 0
7 —

Predefined and spreadsheet-imported channel parameters are merged with the hardware.

The result is a table-based intuitive channel overview.

L3} MC Setup 7.0.6 EAtest\TestWinServ2012\alltest2.mcs
File Edit Device Disgnosis Help
D@ g s LGXERBEO®E
1 () Devicos Name Senvorlype Enc-l Fitor W | Gogo I iwnmmp r [ d | Phyrcal zoro] Elechical romnal | Prysoal nominel| Engrooing ut| Mo pnndrlwlunwmwl Jevel | Lower igger lovel| Talerance % of pid
4 [ o427 vk, 2
4] MGCobus_1 (Master] 2314 1234867091 2345€ 56 aquarter bridge 3wee 360 OF 25V Be 10H: 2000 1 1 e/ 4000 [ 0
= MG Cphss 2312 |12345670921 2456 56 quarter bridge Jwie 150 O 25V Be W0 Hz 2,000 1 1 e/ 4000 o 0
1 B MGCohs. 2310 |12M5670521 2045 56 uane brdge Jwim 360 Ohms 25V Be 10 He 2000 1 1 wmém| 4000 0 0
o (] MGCrka_ & 2314 |1234567B5Z12045 56 quanter bridge Jwre 350 Orens | 25V Be 10 Hz 2000 1 1 /) 4000 0 0
-8 MGColus 5 2315 _|12M56709712045 55 quaite bridge Jwie 350 Ohms 25V Be 10 Hz 2,000 1 1 i 4000 0 0
() Cefeutations 2316 [173456769712 345 51 karied Beidas S il8 360 TR 25V BE 0 HE 2m0 1 1 4000 o o
=) >: Function groups 2317 12345678971 2345 56 quaiter bridge 3wee 360 Obene . 25V Be 10Hz 2000 1 1 el 4000 o ]
(D Tve charvel: 2318 _|123456789212345E 56 quates brdge Jwwe 360 Ormz | 25V Be 10Hz 2000 1 1 wrn/m, 4000 0 i
= Manualinpuis 2319 |12356709212345E 56 quane brdge Jwre 350 Orme 25V Be 10Hz 2000 1 1 wm/m 4000 o ]
Phag 23110 _| 1286789712345 5G quartes brvdge Iwie 360 Ormz | 26V/Be 10 Hz 2000 1 1 um/m 4000 0 0

AR>
)
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Clear Structures Help to Focus.

User-specific calculations can be created in a context menu or spreadsheet-imported.

X g 7 L MC Setup 7.0.6 E\test\TestWinServ201 2\alltest2. mes -|a] x
File Edit Device Diagnosis Help
= TP -
i Yy Systen S

B m Device Evcesl| Fiker 9 | Gage Factull&rdqa\r.lu ‘witing comp. Factor| Elechical zero| Physcal :ulult\mu(dm«mul Physcal nu'nr\al[EnWUullrm unr‘ Maw, pradiction | Lipper trigger level| Lower trigger level| Toleraros % of prg
# CRaT VEE2 - —
41 L] MGCplia_1 Master] 12MSETOZ1 2045 5G quarter b o Jwra 350 Otenz | 25V Be 10Hz 2000 1 1 umdm 4000 ] 0
i 6] MG Cou 2 12MS6TBL 2045 56 uartes bock Y Y 350 Obms | 2.5V Be 10Hz 2,000 1 1 i 4000 0 0
o MGCps_3 | I5€ S0 quanes b 2B He 10Hs 2,000 1 q s/ 4000 [ [l
1 [] MGCphis_t 2314 56 quater bruig-wi 25V/Be 10Hz 2000 T 1 i i) 0 0
1 {] MGCphis_6 ai L S L0 L L i ﬂ 0 g
/i) Calculaions 2318 Fwie3600hms 25V Be 10Hz 2000 1 i} W 4000 0 ]
2 Function groups '3wie 350 Ohenz | 25V Be 10Hz 2,000 1 1 i 4000 0 0
Tove shacuadi 3 12345678971 2345 SG quanes bl 34 350 Ores 25V Be 10Hz 2,000 1 1 amim 4000 0 [
= Manualwpots [ oain | T2ITE T 2UE B cuattes Cffso Fwrve 300 Orme | 25V Be 10z 2000 T T e P ] i
= P 1245678212345 56 quarteglfidge Jwie 360 Ohms | 25V|Be 10Hz 2000 1 1 wrndm 4000 ] 0
= Signal
4 Seach esuks
left wing right wing

Intuitive search functions help to find
single channels among 1,000s.

By logical channel grouping engineers can
easily focus on their relevant components.

anh
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Channel Health Check

With the channel health check a quick diagnosis for all quarter bridge amplifiers is just a click
away.

Beyond the correct wiring, OK/NOK gives feedback if the ampilifier is still working correctly.
| MC Setup 7.0.16 CAUsers\DINATALE\Documents\HEMMCS test.mes (MCD: CAlUsers\DINATALE\Deskiap\catman enterpriselitestLmed) (R e e

File Actions Diagnosis Help

QSR NEa o6

Con, plate Check sEnsDrw\rij .
FoEiTEis aFFiEl name Reading MEAS [Met] Reading absolute Cable length comp. Reading ZERO Reading CAL Reading shunt Shunt nominal Wiring OKANOK (0,50%) Error status.
144 191024008 'SGO0T 53 prwdm. 663 pm/m N, | 2012 prndm 2016 prden | ‘OK @ NoEner
112 191024008 36002 17623 pm/m 17629 pm/m M 2014 pro/m 2018 pm/m OK @ NoEnor
113 | 191024008 36003 OvFL M OVFL 2016 pm/m NOK @ GROSS OVERFL.
1-1-4 191024008 SE004 OVFL M OVFL 2016 pm/m NOK . GROSS OVERFL.
115 | 191024008 G005 OvFL N OVFL 2016 pm/m NOK @ GROSS OVERFL
116 | 191024008 G006 OvFL N OVFL 2016 pm/m NOK @ GROSS OVERFL
117 | 191024008 SG007 OVFL| &, OVFL 2016 pm/m NOK_ @ GROSS OVERFL
118 | 191024008 SGO0A OVFL| NA, OVFL 2016 pm/m NOK._ @ GROSS OVERFL
1-21 | BOI43997028  Channel 07_02_001 OVFL| ey NA NA NA () TRANSDUCER ERR
131 BOTMIEIF022 MeineZ5 000790 kg 000790 kg HA, NA NA NA - Na Enor
141 |BOTOG2595014 | Channeld 2,906 alt 2,906 Volt HA NA NA & (Mo Enr

An in-built precision shunt resistor for each quarter bridge channel generates a well-known
measurement signal — traced back to Primary Standard!

I

National Institute of Standards

R

shunt

R

comp
shunt resistor in parallel

to the completion resistor _

. . . j:"
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Several Trigger Options Ensure to Capture All Important Events.
Standard triggers

Snapshot (single, continuous)

Value > threghqld ' Message

< prediction line Dig Out

ig Ou

. ) i
Peak Detect Log entry
VB Script

Special feature fast trigger:

While for the most time lower sample rates are adequate, in case of sudden events
a more detailed time resolution is needed.

trigger event

slow measurement slow measurement

S T T T T 111 O O
I I

pre-trigger post-trigger

19|BUSINESS DOCUMENT fast measurement HBK e
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Application-specific Visualizations

Besides standard visualization objects like digital indicators or real-time graphs catman Enterprise

offers a lot more...

[F A St oa fl G- ]

Prediction line
prediction line

[ I tolerance band

measurement values

Load [kg]

monitoring expected strains vs. applied load

25 Limit Checking

Configure load level visualization &
i Channel 100% Sl Load level Color
2 | Strain gage 1 500 :10
3 |Strain gage 2 1000 40

m

E

;
3

[ 4 |Voltage 1 10 4|70 [ |
B —

2 Help « 0K K cancel

Load levels

Channel Signal Load level N\
e | 251/

Strain gage 1 5.3 prf'm
Strain gage 2 6.0 pry'm
Yoltage 1 0.0000312\n

L

indication of several load levels in one shot

= =

{2 | v Autoropup

Unit | VA Prac

Ll o |
<1< <«

* 42 Time channels
] Manudlinputs
b Search esuls

l Search |

BT Systsm Channel name | Check | Upper level | Lower level | Check prediction line | Tolsrance %] Max prediction |
| B Deviess Sirain gage 1 g 2 [
{0 [ [E MECplus_1 (Trigger master) Strain gage 2 f il

#e Caleulatians Load F 0
£ Function groups 4 Valtage 1 F 0 1

e

B Upper limit active [l Lower limit active [ Upper limit once active [ Lower limit once active |
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Checking overflow value [l active [ once active |

checking of pre-defined limits for many channels in one spreadsheet
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Show active |
channels |
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MD Client Visualization Features

Multiplication of visualization panels and auto pop-up

VT

spotting the right
channel among 1,000s

Easy multiplication of visualization
panels via *.csv saves time.

5 Limit Checking =83 o=

i3 [ @+ AutoPopup

=65 System Channel name | Check| Upperlevel | Lower level | Check prediction line | Tolerance %] Man. prediction|  Unit | VB Proc
=17 Devices Stain gage 1 2 0 2 4000
- MiCplus_1 (Trigger master] Stiain gage 2 [ i 0 4000
0
a

L S auto pop-up of panels with channels

P exceeding user-defined limits

Search

RUEUEY
Qe

BEm

he ty
I Upper it sctive [l Lower it active. (7] Upper imit once active ~[T] Lower it once active Checking overflow value [l sctive [T once active | | Show acive
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Easy Data Export and Analysis .
Prenscia=

export to various data formats  catman standard format FlexPro

« ASCII « RPCII
I s Eoo . MDF 3
NI DIAdem - MDF4

- «  CAEMax RemusLAB

/G/ GlyphWorks /Q/ Aqgira

— _ = —
share and evaluate data ;e [ = e ﬁ

.. and benefit from HBM Prenscia’s ot ; “ — E

first-class analysis tools ] RS 5 W = E== l I, = |

measurement data

\ 4 /; AR
anh
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Integration of Avionics Buses

Digital bus data (ARINC 429 and MIL-STD-1553) can be acquired alongside physical sensor data
in one system to get one data file with synchronized measurement values.

catman Enterprise

101111001010010110100101
111010010010100101100101

100101100110101001001010

digital bus data stream

MD Server

MD Clients
MIL-STD-1553 in military and spacecraft

anh
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For Whom Is catman Enterprise Designed?
For users who ...

are typically active in
the aerospace industry

Ehterprise

want to share measurement mostly prefer turnkey
data with others in real time solutions

anh
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Why Do These Users Choose catman Enterprise?

... because the software has been developed with and for them!

L3

It has never been easier to configure, acquire and visualize 1,000s of measurement channels:

+ Intuitive channel structure (logical channel grouping, filter, search, health check)

+ Client / Server system

+ Communication with control system

+ Event logging / protocol

+ Special trigger mechanisms (fast measurement, snapshot)

+ Application-specific visualizations (prediction lines, load level visualization, limit checking)
+ Electrical and optical strain gages from one hand in one software

+ User administration

+ Enhanced customized functionality (Visual Basic Scripting Engine)

amb
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Questions?

4 Please type any questions you have into the WebEx Q&A dialog
4 You can open the Q&A window by selecting the “Q&A” icon in the WebEXx toolbar at the
top of your screen:

Q&A

4 Today’s presentation will be E-mailed to all attendees. The webinar will also be posted
on our website: hittp://www.hbm.com/en/3157/webinars/

4 If you have additional technical questions, feel free to contact our Americas technical
support team at support@usa.nbm.com or the European technical support team at
support@hbkworld.com.

Ab>,
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