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Ricardo Gear Shift Quality

Ricardo have a complete suite of Gear Shift Quality hardware and software tools to allow transmission analysis and
development. From basic synchroniser design software through to complete shift system and driveline modelling and
gear shift durability test rig software, the GSQA Manual system is one part of this suite.

« Ricardo Gear Shift Quality Assessment (GSQA) systems are utilised by 120 users globally
« Ricardo continually develops the GSQA system and has done so for the last 20 years
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Why Ricardo?
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Ricardo GSQA System Products

For quotations, please contact shiftquality.sales@ricardo.com

General Assemblies

Spare Parts

Linear Travel Sensor Suction Cup Speed Sensors

Manual

Touchscreen

Angular Travel Sensor

Annual Maintenance Contract Calibration

GSQA Training
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GSOQA Manual System - GA-GSQA-01

The Ricardo Gear Shift Quality Assessment (GSQA) base system for manual

transmissions together with data acquisition and analysis software. This enables
you to perform your own shift quality assessment programs, both dynamically
and statically in-vehicle.

Includes

1x GA-GSQA-02 Gearknob Force Transducer

- Fore/Aft (X) £400N Crossgate (Y) £200N
Vertical (Z) 100N

1x GA-GSQA-04 Potentiometer Assembly

- 3-axis potentiometer system for Fore/Aft (X), crossgate
(Y) and vertical (Z) position measurement

1x GA-GSQA-05 Integrated Data Acquisition &

Signal Conditioning Unit

« 25kHz sampling rate

- 16 analogue channels, 32 CAN input connectivity

- 1036 VDC

+ USB output connectivity

Installation Hardware Package

- Mounting frame incl suction cup and universal
location bracket for potentiometer assembly

- All'tools required for installation
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GSQA Manual System

Protective Watertight Flight Case
- Foam inserts shaped to secure all hardware

12-Month Warranty
+ 12 month hardware warranty and software support

Manuals

- Detailed user manuals in English covering both
acquisition and analysis software operation

GSQA Software Package

. 2x user licences for the Ricardo Gearshift Data
Acquisition Software (GDAS) v6.5 or higher

- 2x user licences for the Ricardo Objective Gearshift
Analysis Software (OGAS) v6.5 or higher

Please note: The base system does not include a
laptop which is required for the running of the GSQA
software




Gearknob Force Transducer - GA-GSQA-02

The Gearknob Transducer fits onto the shift lever with the factory gearknob and
gaiter removed. It contains three calibrated strain gauges to measure applied force
in X, Y and Z. It has a rotating attachment gimbal to ensure continuous alignment
with the shift lever pivot point.

Gearknob Force Transducer

Includes

Standard Measurement Range

- Fore/Aft (X) 400N Crossgate (Y) 200N + -34 10 +50 °C Operating Range
Heriiz) =100 - 0.06 % Sensitivity Change per °C
-0.02 N Zero Shift per °C

- 350g Weight

- (Can be calibrated to customer’s requirements
- 05™7, FS typical sensitivity

« + 1% linearity BSL

+ 10V DC max
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Travel Sensor Assembly - GA-GSQA-04

The Linear Travel Sensor Assembly is a 3-axis assembly for Fore/Aft (X), Lateral

(Y) and Vertical (Z) displacement measurement of the shift lever. It consists
of two components; a 2-axis angular potentiometer and a single axis linear

potentiometer.

Includes

Linear

« 252mm stoke

- Virtually infinite resolution

« <+0.1 % linearity

« +£0.01 mm repeatability

+ -40to +100 °C operating range
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Lateral

« <0.12 Nmm torque

- Virtually infinite resolution

« +0.1 % linearity

« + 1% repeatability

- Continuous rotation

« 5 kQ nominal resistance

. -65 to +130 °C operating range

Potentiometer Assembly

Vertical

+ <003 Nmm torque

- Virtually infinite resolution

« +0. % linearity

+ +£0.0012 % FS repeatability

- Continuous rotation

+ 5 kQ Nominal resistance

+ -40to +100 °C operating range




Integrated Data Acquisition & Signal Conditioning Rack - GA-GSQA-05

This unit is the computer behind the GSQA manual system and contains all the
necessary I/O cards required to acquire and condition the necessary data for GSQA
analysis. The rear panel provides connections for all analogue and digital channel
inputs.

Integrated Signal Conditioning Unit
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Static Clutch Module - GA-GSQA-07

(]

The Static Clutch add-on module enables measurement of the clutch pedal
characteristics (engine on, vehicle stationary). el

Static Clutch Module

e

Includes

1x Travel Sensor

- 380mm stroke

- 25™/ nominal output (at 1V DC)
« +0.5 % linearity FS

- 2510 +/5 °C operating range

1x Pedal Force Sensor

+ 500N measurement range

« 700 Q) bridge resistance

+ 10V DC max (5 V DC recommended)
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Commercial Vehicle Modules - GA-GSQA-10/11

The light & heavy duty commercial vehicle modules allow measurement of
manual commercial/truck transmissions featuring double H-gates, superimposed

H-gates with range/split switches and longer travel envelopes. A 24 volt supply is
required for the heavy duty module.

Light/Heavy Duty Commercial
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Replacement Parts

SP-GSQA-01

Standard linear potentiometer as included in the travel sensor assembly.

Linear Travel Sensor

SP-GSQA-02

Suction cup as included in the standard GSQA Manual system.

SP-GSQA-03

Speed sensors for use with the GSQA Manual system.
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Replacement Parts

SP-GSQA-04

Laptop suitable for GSQA measurement and analysis.

SP-GSQA-05

Touchscreen interface for easy single user in-vehicle use with GSOA Manual
system.

==\

Touchscreen

Allindividual components within the GSQA Manual system and additional modules can be
supplied separately.

Please contact shiftquality.sales@ricardo.com for a customised quote for any faults, repairs,
replacement or spare parts needed.
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Software Licenses

Software

The standard GSQA Manual system includes 2x GDAS and 2x OGAS licences. Va j \ J

Additional software licences may be purchased.
Manual

moarensz g
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Upgrades

UG-GSQA-01

Gearknob Force Transducer upgrade to new centred gimbal design. Replaces
older offset arm pivot design.

Gearknob Upgrade

UG-GSQA-02

Travel Assembly upgrade of the 2-axis angular potentiometer to new compact
belt-less design.

Angular Travel Sensor Upgrade

UG-GSQA-03
USB/CAN interface card upgrade from FE358 to FE359 specification.

USB Interface Upgrade
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Service and Support

Maintenance Support Contracts

Available in software only, hardware only, or as a combined package, for duration
of 12 or 24 months.

Annual Maintenance Contract

Calibration

Calibration of GSQA System. Full kit calibration included in hardware annual
maintenance contract.

Calibration
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Service and Support

GSQA Training

Training Courses in the use of the GSQA System, provided at Client site or at

Ricardo MTC (UK).

GSQA Training

T-GSQA-3D 3-Day Standard Training Course
- Provided in English

+ Includes Standard GSQA training items and advanced
techniques where time allows;

- Introduction to and overview of the GSQA System
(hardware and software)

- Introduction to fundamental synchroniser
performance during gear shifting

- GSQA System installation and set-up

- Use of the Gearshift Data Acquisition Software
(GDAS)

- GSQA data collection methods and technigues

- Use of the Objective Gearshift Analysis Software
(OGAS)

- Gearshift data analysis methods and techniques
- GSQA data management and archiving

- Results printing

- Import/export of gearshift quality data

- GSOA Troubleshooting

- The training will be ‘hands-on"in nature and will
contain a mixture of classroom and in-vehicle training

T-GSQA-2D 2-Day Advanced Training Course
- Provided in English
» Includes advanced GSQA methods and techniques;

- Usage of speed sensors

- Usage of CAN signals

- GPS duty cycle module

- Subjective vs. objective data assessment
- Creating custom measures

- The training will be ‘hands-on’in nature and will

contain a mixture of classroom and in-vehicle training

- This two day advanced course is designed for GSOA

users who have either completed the three day
standard course or are competent GSQA System users

El
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For any specific questions relating to this document, or to discuss your business needs
and requirements, please use the following global contacts:
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