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Dynosaur – Chassis Dyno 48 inches 
 
 

Introduction 

 

Dynosaur, the 48-inch roller bench, has been developed for use with front- and rear-drive 

cars and light commercial vehicles (up to 5500kg). It is able to perform power, constant 

speed and road simulation tests. With these characteristics, it encompasses a utilization 

area including emission measuring cycles according to the international standards, power 

measuring cycles at constant speed and in dynamic conditions, durability tests, fuel 

consumption tests, performance (acceleration, pick-up) tests, driveability tests, etc... 

Thanks to its extremely compact design, the building works necessary for its installation 

are reduced to the minimum.  

The absence of meshing and idle gears ensures high efficiency in terms of the forces 

measured as well as great accuracy in simulated road tests. 
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Technical description 

Mechanical parts  

Dynosaur is a single roller set, 48” (1219.2mm) in diameter. It has been designed by taking 

into account current European and American standards, especially in relation to emission 

and performance measurement tests. 

The testing bench consists of two rollers, 850mm in length and spaced 900mm apart so as 

to obtain a maximum drive wheel supporting width of 2500mm.  

Maximum admissible load on the rollers is 3500kg. 

If desired, the rollers can be coated so as to obtain an improved roller-tyre friction 

coefficient and a more accurate simulation of actual conditions on asphalted surfaces. 

The movement of the rollers is ensured by an asynchronous electric motor, with the shaft 

protruding on either side, of the type available on the market, which is placed between the 

right and left rollers, according to an oscillating yoke installation. The result is a very 

compact assembly, which, however, can be readily disassembled into its basic 

components: rollers and electric motor.  

The motor/roller assembly is supported by means of roller bearings featuring a slow 

rotation system for the outer race. This solution makes it possible to prevent static friction 

problems in the determination of the force exchanged between the tyre and the roller. This 

ensures unique accuracy in the result of the road equation to be realised. 
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Schematic view of the 48” roller bench 

 

The determination of the force acting on the surface of the roller is by means of a load cell with 

a reading range of 10kN. This load cell is calibrated by means of a system consisting of a 1:10 

ratio linkage to which load carrying baskets are applied. Through the use of 10 cast-iron loads, 

with M1 (10kg ± 1g) precision class, complete with SIT certification, it is possible to obtain a 

total calibration load of 100kg. 
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Load cell calibration system 

 

The bench is fitted with a pneumatically operated disk brake to lock the rollers during 

vehicle installation. 

Roller rotation speed is measured by means of an encoder; this signal is used directly to 

provide the feedback to the shaft of the electric motor. Moreover, there is a safety system 

that is able to detect any difference in rotation speed between the left and right rollers, 

which makes it possible to restore safety conditions in the system if such a condition were 

to occur. 

The bench is fitted with a system to centre the drive wheels on the rollers, that facilitates 

the installation of the vehicle to be tested. Moreover, the bench is equipped with a system 

to secure the driven wheels.  

Additional anchoring points are provided to the sides of the rollers to permit the fitting of 

belts or tie-rods to immobilise the vehicles in the transverse direction, as deemed 

necessary. 
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Frame 

 

The motor/roller assembly is installed inside a pit; it is anchored by means of elastic blocks 

that prevent the transmission of vibrations to the structure of the building.  

The frame covering the pit and supporting the vehicle centring assembly is made up of 

high strength steel tubular elements. It is rested on the perimeter of the pit and remains 

mechanically released from the motor/roller assembly and therefore from any vibration as 

may be produced by the latter.  
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Motor control panel 

The electronic parts for the control of the electric motors are housed in a panel measuring 

approximately 1200 x 2200 x 700mm. High dynamic performances can be achieved 

thanks to PWM vectorial control obtained through IGBT switching. The motor/drive 

assembly works on 4 quadrants, with low distortion energy recovery.  

The power supply voltage envisaged is 500V ± 10%, 3-phase; the connection between the 

control panel and the plant mains is not included in the scope of supply. 

The maximum speed that can be reached is 250km/h, with a maximum tangential traction 

force of 5800 N and vehicle inertia simulation from 500kg to 5000kg. Since the electric 

motor is an independent element with respect to the rollers, an evaluation designed to 

obtain different performances can be produced on request. 
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Control and automation system  

The control and automation system of Dynosaur is comprised of four main elements: 

 

�  Servo drive : a dedicated drive for the electric motor that moves the rollers; 

�  DBSrolls : automation system dedicated to the realisation of the different bench 

operating modalities (constant force, constant speed, road equation); it handles the 

interfacing of the signals from and to the rollers/motor system and the electric drive. 

It receives the commands and supplies information to the remote automation 

system; 

�  Automation software + PC : high level remote automation system. It exchanges 

data with the DBSrolls and any other testing room elements (elements of the load 

cell, instrumentation, etc..); 

�  Running Wind : the running wind generating system. 

 

The DBSrolls and the Automation PC are installed in a 19” rack control module. The  PC is 

supplied with a 19” monitor. 

 

The following figure shows the general interconnection layout of the aforementioned 

components: 
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Servo drive 

The servo drive module is responsible for the management of the electrical machine; it 

receives the commands to be actuated directly from the DBSrolls. 

 

DBSrolls 

The DBSrolls (Dynamic Braking System Rolls) is a 19” automation set specially designed 

to manage the operation of a roller system. It interfaces with the roller rotation electric 

motor, the running speed equipment, the testing room sensors (torque meter, load cell, 

etc..) and any accessory systems (wheel centring systems, hoists, etc..). It permits 

different roller control modalities: constant speed, constant torque or RLS. 

Servo drive 
Rollers DBSrolls 

Automation software + PC 

Running wind 



  �
����
����

 CONTROL SISTEM s.r.l .-VIA COLLEGNO, 29 int. - 10044 PIANEZZA  (TO)  ITALY  IVA 04791930011 – C.C.I.A.A. N. 660139 – TRIB. TORINO N. 1630/85 
TEL. +39/011/9672072 – 9672073 – FAX  +39/011/9672044 - E-mail    info@controlsistem.it - internet   www.controlsistem.it 

 MOD.01 

If consists of a 19” x 7HE rack, 385mm deep, with approx. weight of 15kg. It receives an 

input power supply of 230V @ 50Hz. It contains a Wago micro PLC that reads the signals 

and executes the calculations necessary to perform the simulations and to generate the 

analog and digital outputs. The DBSrolls communicates with the external supervisory 

system by means of an Ethernet cable on Modbus protocol.  

The main functions of the DBSrolls are: 

�  Management of the alarms, safety devices, etc.; 

�  Preparation of the conditions for the execution of the tests; 

�  Reading the torque, power and speed signals; 

�  Asynchronous motor rotation speed and torque set-points; 

�  Execution of different testing modalities based on commands from the PC. 

 

 

Automation software + PC 

The equipment is supplied with a PC on which the Dynosaur 

automation software will be installed. It runs on the Control Sistem 

proprietary software INT9000 (see Annex A). In this configuration, 

the DBSrolls is dedicated to the acquisition of data and the general 

management of the system and the safety devices, while the PC is 

in charge of defining and executing the testing cycles, with the 

relative data management and storage. 
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The fundamental characteristic of the automation software is its unique programming 

flexibility, both in terms of the testing cycles and in terms of the control parameters, with no 

need to write or change the code in the event of changes to testing cycles or the 

configurations of the assemblies tested; this makes for an unlimited possibility to define the 

testing cycles, subject only to the capacity of the hard disk of the PC. Each cycle is saved 

in a specific file on the hard disk and can be recalled at any time. 

 

The main functions of the automation software are: 

�  Definition of the vehicles tested and the relative parameters (mass, road 

equation parameters, etc..): all the parameters defined can be saved in files 

and recalled at any time; 

�  Execution of testing cycles  by means of the DBSrolls system: it is possible 

to pass from one operating modality to another without stopping the test 

underway; 

�  Calibration of flywheel masses and verification of coast-down : this function 

permits the calibration of the flywheel masses (physical inertia + simulated 

inertia) and the verification of the coast-down times of the vehicle being tested. 

The procedure evolves in an automatic manner by increasing roller rotation to 

the maximum speed specified by the procedure and then applying a constant 

braking force. The purpose is to determine the parasitic forces due to roller 

rotation. During the execution of this process, the data are displayed on a 

monitor. 

�  Constant speed  (V = K) : tests at constant speed are executed by having the 

rollers rotate at the speed required by the operator. Speed variations in the 

course of the tests are achieved simply by varying the set, without stopping the 

bench. 
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�  Constant force  (F = K) : tests at constant force are executed by having the 

rollers rotate at the speed required by the operator. Force variations in the 

course of the tests are achieved simply by varying the set, without stopping the 

bench. 

�  RLS road simulation : the execution of road simulation tests creates the 

conditions of the road at the bench, offering a resistance that chances as a 

function of running speed, according to the following equation: 

F = F0 + F1 * v + F2 * v2 

It is also possible to simulate a positive or negative road slope. 

�  Data acquisition and viewing  in real time; 

�  Data evaluation ; 

�  Test data saving ; 

�  Printed reports . 

 

 

Test monitoring page 
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Moreover, at system power up, the INT900 software lets you select the operator interface 

language; the system is supplied with two operator interface languages: Italian and 

English. 

Two password levels are available and can be configured to define different access and 

data management hierarchies (e.g., the cell operator cannot change some road equation 

settings, a prerogative reserved for the supervisor). 

 

 

Parameter setting page  

 

 

 



  �
����
����

 CONTROL SISTEM s.r.l .-VIA COLLEGNO, 29 int. - 10044 PIANEZZA  (TO)  ITALY  IVA 04791930011 – C.C.I.A.A. N. 660139 – TRIB. TORINO N. 1630/85 
TEL. +39/011/9672072 – 9672073 – FAX  +39/011/9672044 - E-mail    info@controlsistem.it - internet   www.controlsistem.it 

 MOD.01 

Running wind 

The running wind generating system uses a double inlet centrifugal fan, with plan dimensions 

of approx 2.000x1.200 mm and a height of ca 1600 mm; the fan is driven by a variable speed 

asynchronous motor with a maximum power of 30 kW.  

 

 

Running speed fan 

The maximum air flow produced by the fan is 60,000 m3/h, with an outlet area of 800x600 mm 

(ca 125 km/h). The electric motor is operated by means of an inverter, making it possible to 

obtain different operating modalities: 

�  Fixed rotation speed, that can be set by the operator by means of a trimmer; 

�  Air flow velocity controlled automatically as a function of the vehicle speed on the roller 

(up to 120km/h), according to an air velocity/engine rpm control curve determined 

experimentally; 

The fan assembly is equipped with swivel wheels to facilitate its handling and positioning inside 

the cell. 


