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NI Data Acquisition Hardware (“front-end”) - for NVH

Popular options*

Bus USB / Ethernet
4-slot cDAQ-9174 chassis (USB) 8-slot cDAQ-9178 chassis (USB)
1-slot cDAQ-9181 chassis (Ethernet)  8-slot cDAQ-9188 chassis (Ethernet)
Chassis
=
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- _ S x1,2,3,4,5,6,7,8
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Device 3[! l,
- &
PXle-4472 PXle-4497 N1 9250 NI 9234
dcharmels | 8 | 16 | 5 24,812, 16 5,12, 16,20, 24, 28, 32
sample Rate 54, oy, 102.4KHz 51.2KHz
(per channel)
ADC resolution 24-bit
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NI Counter/Timer Hardware for Transmission Error
& Backlash Measurement

Popular options*

PCI-6602 PCle-6612 PXle-6612 c¢DAQ chassis + 9402 Module(s)

# Simultaneous High-Speed
Channels

Clock Frequency (resolution) 80MHz (12.5ns)

AV NVH
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PC Requirements

Operating System:

Py

Wingo;/vs7 2% Windows10 gm Windows 11

With minimum resources:

Windows 7, 10 or 11 professional operating system (32 or 64-bit)

core i7 or i9 processor

8GB memory

500GB fixed disk (M.2 NVMe SSD recommended for high RPM and/or high channel count systems)
graphics card with at least 4GB on-board memory (in preference to motherboard based graphics)
monitor, keyboard, pointing device (dedicated or shared via KVM-switch/VNC etc. if PLATO running
on a separate PC)
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Plus:
» To add DAQ/counter-timer hardware:

» PCl-slots (for plug-in cards), and/or
» PCl-express slots (for plug-in cards or PXle-controller), and/or
» USB2/USB3-port
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Mode of Operation

PC can be:
» Shared with test machine control functions

» PLATO runs in Windows background (but needs to be switched to foreground for set-up etc)
» 1/0 with test machine controller via OPC (software) — requires OPC-server
» Product details passed via OPC (or disk file deposit)

OR
> Standalone and networked to test machine controller

» PLATO runs in Windows foreground
» 1/O with test machine controller via DCOM-based OPC (software) or 24V hardware
» Product details passed via OPC (or disk file deposit)

A\w NVH

INTERNATIONAL



31 Party Software Requirements

InterBase 2020 SQL-database server (plus 1-client) is
required for all PLATO systems performing data capture
within production test cycles.
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It is available as a download from:
https://store.embarcadero.com

Priced at GBP 166 (Dec-2020)
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Product Shaft Speed Reference

» 1-channel for tested products without “slip” e.g. transmissions, axles, PTUs, transfer cases
OR

» 2-channels for ePowertrain products (where eMotor speed signal is not accessible) and for
tested products with “slip” e.g. CVTs

» From any convenient shaft — typically input driveline for axles, transmissions, PTUs etc.
» Pulse-train type signal — or any periodic signal with clear threshold passing for timing
e.g. encoders, tone-wheels & magnetic/inductive sensors etc

Ideally isolated using a high-frequency opto-coupler

N
e.g. Phoenix Contact DEKOOE-24DC/5DC/100KHZ-G for 24V encoders - N
Phoenix Contact DEKOOE-5DC/5DC/100KHZ-G for 5V encoders F \e
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eMotor/Resolver Speed Reference

Although eMotor/ePowertrain NVH testing can
be accomplished using speed reference from
both output shafts, a higher speed eMotor
reference signal is preferable.

eMotor

resolver

MCuU /

Invertor .
Most eMotors include synchronous resolvers for

position/speed feedback to the MCU.
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If the resolver signals can be accessed on each
ePowertrain without invalidating the EOL test,
the RSI-101 module can convert those signals

into a speed pulse signal suitable for use with

PLATO.

Differential

Primary Coil Voltage

Sine Coil Voltage

Cosine Coil Voltage -
RSI-101
esolver Spee
nterface
0 %0 270 360

Rotor Angle (degrees)

[> L L [> PLATO
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“Static” Channels

» Monitored during test stages to ensure consistency of test conditions e.g:

» static (dc) torque
» static pressure etc.

» Used by PLATO to fail the test (not the tested product)
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Dynamic (“NVH”) Channels

Channel Typically Used For

1 Tacho (speed) sensor
2 Static (DC) sensors e.g. driveline torque, pump pressure etc.
3..N Dynamic (NVH) sensors:

Linear: e.g. accelerometers, laser vibrometers, microphones
Rotational: e.g. torsional accelerometers, dynamic torque sensors etc.

N=4,5,8, 12, 16, 20, 24, 28, 32 - dependent on frontend hardware
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Dual-Range Torque Transducers

Advanced Telemetrics International (ATi) — 2140DR Dual-Range Torque Transducer

e Range 1: static t£XXXNm (user defined)
* Range 2 : dynamic, scaled to any range down to 1% of Range 1

Dynamic channel processed independently of static channel (high-pass filtered and then amplified), providing high-fidelity
dynamic torque signal with minimal noise.
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TE Measurement Channels

Channel Typically Used For

1 Input side encoder (N pulses/rev, TTL)
2 Output side encoder (N pulses/rev, TTL)
3 Output side encoder (N pulses/rev, TTL)

N = power of 2 - advantageous
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IEPE-sensor Powering/Conditioning

Typical DIN-rail mounted 1-channel Unit

;' . g Y % .
"y (- 18 & [1IM]]] ® 24Vdc powered (60mA)
$1EIE /}
L L U ey
o=l | gl g :
- o | oot anaiei e current to IEPE-sensor selectable from 4mA or 10mA (jumper-
w Ouput Sigrw - OV MAX
Rl - o selectable)
ia N f' ‘l(é | S AEDTON CE |
M g ' SSSae e . .. .
SHt ¥ At 1Y e conditioned output signal to Plato: 6V
- P

e analogue gain: x1, x10, 100 (jumper selectable)

NVHI-manufactured (2, 4, 6 & 8 channel options)
MC 103 J%amicls ® 12Vdc powered (250mA)
4-channel - IEPE-microphone Power Supply / Conditioner ° 4 m A current to / EPE- sensor

e conditioned output signal to Plato: +5V

e configurable low-pass filter (pre-gain), and then

Anth Best Dy ics Ltd - England K i [
e s i @t e analogue gain: x1, x10, x100 (jumper selectable)

e produces higher fidelity analogue signals without low frequency (often
high amplitude) components that might otherwise swamp the ACD

analogue input range

. N\ NVH

INTERNATIONAL



Detailed Interaction Specification

> The test machine control software must conform
to standard interaction Specification 401

» PLATO typically operates in “slave” mode i.e.
responding to a sequence of requests made by the
test stand control system

» Cut-down application-specific documents based
on Specification 401 issued once a project is
underway

amics

Powertrain NVH

Anthony Best Dynamics Ltd. Hoft Road, Bradford on Avon, Wiltshire. BAL1S 1AL England.
Tel: +44 (0) 1225 860 200 Fax: +44 (0) 1225 850 201 www.abd.uk.com

SPECIFICATION 401

Requirements for Implementation
of the

PLATO NVH/Transmission Error/Balance
Measurement & Analysis System
version 7.31 (and above)

ona
Test Machine

Copyright © Anthony Best Dynamics Ltd 2015
Melther the whale norany part of the information cantained in, or the product described in this cocument may be adapted ar reproduced in any material form except with the prior
written approval of Anthony Be:

S5P401
52

iR

8" November 2018
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Interaction Handshake

PLATO - Basic* I/0 Communications with Test Machine Controller ¢Lato operating in “slave” mode)

PLATO_READY

STATUS_NORMAL

CONFIG_RESULT_AVAILABLE

From PLATO to Test
Machine Controller

PASS

Messages:

A-"WAITING FOR RESULTS RECEIVED"

B - "WAITING FOR NOT PLC_READY"
C-"WAITING FOR PRODUCT DETAILS"

D - "WAITING FOR CONFIGURATION REQUEST™
E-"WAITING FOR PLC_READY"

F-"WAITING FOR NOT PLC_READY"

G - "WAITING FOR NOT RESULTS RECEIVED"

X Y

- — — ]
| I I_

| 0,10r2 | 0 | 0 | 0,10r2

Jm

-

Data Capture Processing n Stats

AN
| IF Request =0, GOTO 6" |
Waypoints:

X = Plato waits for start speed and/or torgue conditions to be achieved warning, alarm and warning/alarm valid lines from PLATO omitted for clarity

¥ = Indicating availability of overall result

R = Reporting

SYSTEM OK (Plato to TMC#) will remain HIGH under normal operation. If LOW sensed by TMC#, Plato is indicating an error and testing cannot proceed.
Retest functionality via RETEST (Plato to TMC#*) not covered by above.

* TMC = Test Machine Controller
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OPC Servers

N k
S kepware

KEPServerkX

Connects disparate devices and application
from plant control systems to enterprise
information systems

Licensing starts at

$452.00

Search KEPServerEX Products

https://www.kepware.com/en-us/products/kepserverex/

Just two of hundreds available

PLATO supports:
¢ |egacy OPC-DA (Direct Access) and
¢ OPC-UA (Unified Architecture) protocols
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u are here: loT Gateway User Guide = stem adminisiration = O

[ Topic updsted on December 13, 2021
OPC-DA Server

|The OPC-DA Server tab is used lo configure the OPC-DA Server feature of a node. This feature enables the node to act as an OPC-DA Server, exposing devices defined within the node to extemal
JOPC-DA Clients. The variables contained in the devices will be exposed to OPC-DA Clients as OPC Tags.

[The OPC-DA Server will ensure that the data types that are used in the native device drivers are mapped to the comresponding OPC data types. The read and write access defined for the device variables
vill be assigned appropriately to the Access Rights property for each OPC tag.

For information on the different device types and the device drivers thal are supported, see Device types. Any of the devices defined on the node can have their variables exposed as OPC Tags. This
includes logical devices, such as Global Variables devices and Property File Reader devices, and physical devices such as the Mitsubishi, Modbus, Omron, Rockwell and Siemens devices

|This feature is available for Enterprise Gateway for Windows 32-bit (x86) nodes only. The OPC-DA Server is compliant with the OLE for Process Control (OPC)®@ Data Access (DA) Custom Interface
[Standard 3.0 and 2.05 Specifications.

Installing the OPC-DA Server

[The task of configuring the OPC-DA Server fits into the overall process as follows:

1. Installing your OPC-DA Client software.
An OPC-DA Client will be used fo communicate with the OPC-DA Server. This client must be installed on the same node that is running the OPC DA-Server. The detailed installation of your

OPC-DA Client software is beyond the scope of this documentation. Refer to the documentation for your OPC-DA Client
2. Installing the product software and Workbench

Refer to the appropriate Installing product software section for installation information.

3. Ensure the node has the OPC DA Server package installed and the required license to enable the OPC DA Server functions.
o Forinformation on how to add the OPC DA Server package. refer lo System Administration = Packages
o Forinformation on how to install a license, refer to System Administration = Licenses

[Once the OPC-DA Server package and its associated license has been installed and the system has re-started. an OPC-DA Server tab will be available on the Administration panel.

EF deviceWISE Workbench 19.1.6 - 172.27.14.194 - o x
User Help
!llnxs 3 WinCPU Test 3 19.1.5-004 / Administration
[E9) e vooe
o-[% M 127.0.0.1 Alert Management Attention Bt Automated Log Export Crypto Database Deployment Debugging Disgnostics Fie Viewer FTP Server
WinCPU Test 3 19.1.5-004 Packages Persstence Securly Service SockelDebugging Staging Browser System Events System Variables TR0 API Tester
£ 172.27.14.194 Hash Map Variables HTTP Server License Posling Licenses Memory Debugging Node Administration Motificaions CPC-DA Server
Projects OPC-DA Server
i | Enterprise Status: Stopped
88 Devices
5§ Logs 8 Reports e

number of Active Tags: [
g Local Catabase

) Masimum Number of Active Tags: 60030
-m80 TRSC

Visble Devices: Availa

ogix_14.67.0t5 A
olLogix _SLOTS

https://docs.devicewise.com/Content/Products/GatewayDevelopersGuide/
Administration/OPC-DA-Server-tab.htm

More OPC-servers available at: https://www.matrikonopc.com/drivers/plcs.aspx NVW NVI I
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https://www.kepware.com/en-us/products/kepserverex/
https://docs.devicewise.com/Content/Products/GatewayDevelopersGuide/Administration/OPC-DA-Server-tab.htm
https://www.matrikonopc.com/drivers/plcs.aspx

Plato-SERVER and Plato Analysis Clients (PACs)

Plato-SERVER software (without support) is
available free-of-charge to provide the
following functionality:

PLATO Test
Station 1

PLATO Analysis
Chent 1

PLATO Test /

PLATO Analysis
! Client 2 >

P
pLaTo |/~

Common storage of results from N-networked
PLATO test systems

Station 2

PLATO Analysis

Client 3 » Aclient application (PLATO Analysis Client, or

"PAC") to allow retrieval of results for analysis
etc. across the network.

",
Server r\\ \\

PLATO Test
Station 3

PLATO Analysis
Client 4

PLATO Test
Station N

M pLATO Analysis
Client N

Network and server hardware, plus SQL-
server or SQL-express must be provided and
configured by the end-user.
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Test
Machine
Controller

Interaction Summary

[Torque] [ NVH Sensors J [ Encoders J

Product Details

(model, serial # etc.)
via OPC or ASCII-file deposit

Test Stage Sequencing
via OPC or 24V hardware logic

Summary NVH Results
via OPC or ASCII-file deposit

PLATO

Transfer
Client

Summary NVH and/or TE
Results

»

»

End-user network SERVER

SQl-server / SQL-express

~

Processes

~

Factory

/

Analysis
Client
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LEADING-EDGE NVH
PRODUCT TESTING TECHNOLOGY.

OVER 30 YEARS EXPERIENCE PRODUCTION TESTING

SYSTEMS

PL ATO . C ORE NVH Our supply model is based on:
MEASU REMENT & V Advice —on test IY"IL-‘.(_"T!"'T:‘I_i%i%“ijl?.
ANALYS'S SO FTWARE sensor choice and location, data

capture and analysis options

Leading-edge NVH product testing A :
& E ) Ex v Product - feature-rich and robust
technology. Over 30-years of experience

application software

designing, deploying and supporting
production testing systems. v/ Services - software set-up, test proving,

v/ Support - ongoing assistance for new

test set-up, result interpretation, fault-

finding etc.,
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Eastern House, 15/16 Silver Street,
Bradford-on-Avon, Wiltshire UK
BA15 1JZ UK

sales@nvhint.com

With technical representatives in
major automotive territories

worldwide, see Nvhint.com
for details.
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