Getting started with WinGeo3 
This is a brief introduction to getting started on the Mitchell Win Geo 3  software. 

The following is taken from the software guide introduction:

There are two indisputable laws of personal computer documentation:

Law #1:  You cannot sell software without extensive, thorough, and well-written documentation.

Law #2:  No one wants to read documentation, even if it is well-written, particularly if it is extensive and thorough.

Consequently, RACING BY THE NUMBERS (tm) uses a common Windows  pulldown-menu user interface.  This may allow the experienced user to run the software without reading the documentation.  The experienced user(who has already learned several Windows programs) will quickly see how the RACING BY THE NUMBERS (tm) menus operate and will learn the basic structure of the program.

TO BRING UP THE START SCREEN AND ENTER DATA
Log onto the system using your own P number 

From desktop click
[Programmes]
[Geometry]
[WinGeo3]
You will then have this screen :-
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If not then click on [Utility] menu  item and [Initial Options]

Check options as shown and then click [Done]

[image: image2.png]Racing by the Numbers Suspension Geometry.
Fies Clpboard View Table Reports Uity Help Qut

Wi, C. Michel
Software.

(800)344.7295

Geometry 3-D

Version 3.06 Advanced

Copyight 19832003 Win. €. Michel Software
Floger Dowden

Swansea Inste

Wales

Setal umber 8989735

Losd Bemo les Load It o Race Car Engeeiing demas Load Package fies

Welcome to the Suspension Geometry program




On the first time of using or when starting a project  click on  left button
 [Load Demo Files ]
Select suitable suspension format  eg  [PushDemoMetric]
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Click [OK]
Click [Compute]
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HOW TO USE THE WINGEO3 PROGRAM

 When you start the WinGeo3 program you will see a standard Windows program screen with a Files menu.  This will permit you to load a Demo file, to load a previously used file, or to create a new file.  After creating a New file or Opening an existing file Edit the data to represent your situation. The Edit menu allows you to control the portion of the data you can edit.

 When you load a suspension a graphic will appear on the screen. You can manipulate the chassis in Ride height, Chassis roll, or steering input. This manipulation can de done with standard Windows controls or with the arrow keys familiar from the old DOS Freebody program.  

The Up and Down arrows change Ride height.  The left and right arrows change Chassis roll. When you have selected a chassis position you can calculate the suspension values by clicking the Compute button or hitting the Enter key.

 You can also perform iterative calculations. For instance, you can run Ride height through a range of values and examine a graph of camber as a function of ride height.

TO ENTER DATA

Click  
[Edit] 
[Suspension]
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This screen is where you input the data you have collected from the car or from your design ideas

When you have completed entering the data click  [Compute]

TO SHOW AND SAVE  COMPUTED VALUES AS CAR IS MANIPULATED IN RIDE AND ROLL

Click   [Table] 



[Show]

Now, every time you click [Compute] after making a change or [Next] which makes a set of standard changes,  the variables being monitored will be recorded in the table at the bottom of the page 

To save this table for use in Excel click 

[Table] 


[ Save Table Content as ]



[Text File] 

Save in your file space on drive h

When Excel is running open the text file and follow the wizard instructions to end up with an Excel table of results.

TO USE THE ITERATIVE PROCESS TO DEMONSTRATE SUSPENSION CHARACTERISTICS

Click [Compute] 


[Ride Iteration ] or [Roll Iteration]

Select the range over which you wish to investigate the suspension 

[image: image5.png]Racing by the Numbers Suspension Geometry:

\Program FilesWitchell\Geometry\CoilDemoMetrit

Lot [0 ] pign [000 2| g [ 00

—

0.000¢.
50

wr

L
2

L1530

L1500

o | e

Fide teration

ol value

Steer value.

11 irations

5.
047,54
R
m

Set Iterative limits

C:AProgram FilestMitchel\GeomeliACalDemabetic. GEM

0000

0000

] e [3505 2] zao | _arins | cowuts |
buaPaLorgh

[50800 11 values

50800 by [ 10000

teraion Drder
& Linear

© Zeoout

 Retiace

s R

Elevation

Calculation time: 15:54-48 E.T.

502 A [ 00

0.08 secs.

Fedran

{{scok [0 2| s =

) o 2l 000

.26
5

o5 1500




Click [No} to question do you want Dos type reports? 

Click [Yes] to do you want Gap 
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By clicking on the item you wish to plot on the right hand column you can draw the graph of that suspension characteristic. 

By clicking on [Location]  The layout of the graph can be modified
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By clicking on the item again with the right button and then clicking [Default] the curve can be removed. 
Suspension Geometry Definitions Camber (from WinGeo3)
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SAE: CAMBER ANGLE - The inclination of the wheel plane to the vertical. It is considered positive when the wheel leans outward at the top and negative when it leans inward.

The Camber Angle is measured in degrees.

SAE: RATE OF CAMBER CHANGE - The change of camber angle per unit vertical displacement of the wheel centres relative to the sprung mass.

The Rate of Camber change is degrees per inch (standard) or degrees per mm (metric).

The static camber angle is entered in Edit: Suspension 

The top value shown is the camber angle in degrees.

The lower value is the Rate of Camber Change, or dCamber / dRide. This is not quite the same as the SAE definition because it is the change in camber per unit change in Ride, not the wheel centre. Because changes in camber will change the height of the wheel centre. This is a very small difference.

A tyre produces maximum braking or acceleration when it is flat on the ground, or camber = 0. A tyre produces maximum lateral force when it is leaned into the turn because that produces camber thrust. This would mean positive camber on the inside tyre and negative camber on the outside tyre. Designing a suspension to meet these conflicting goals is the art of the designer. For oval track cars the challenge is easier because the car only turns left (or right in Australia) and the car can have significant positive static camber on the inside tyre and negative static camber on the outside tyre. 

Caster and Caster Trail (from WinGeo3) 
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SAE: CASTER ANGLE - The angle in side elevation between the steering axis and the vertical. It is considered positive when the steering axis is inclined rearward (in the upward direction) and negative when the steering axis is inclined forward.

SAE: RATE OF CASTER CHANGE - The change in caster angle per unit vertical displacement of the wheel centre relative to the sprung mass.

SAE: CASTER OFFSET or TRAIL - The distance in side elevation between the point where the steering axis intersects the ground, and the centre of tyre contact. The offset is considered positive when the intersection point is forward of the tyre contact centre and negative when it is rearward.

The top value is the caster angle.

The lower value is the caster trail or caster offset.

Kingpin Angle and Offset (from WinGeo3) 
[image: image11.png]. Geometry Help

Fle Edt Bookmark Optians Help

[Help Topios _Back | Pt « >

«|»|| The rightwheel in a let furn is shown below. The Upper number 1s Toe in degress. The lower number 1s d5teer 7 dRide, The rate of change of steer. THis reflects A
) bumpsteer. |

val f

o Positive
v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v The leftwheel in a left turn in shown in Values: Netsteer
e

v

¥





SAE:KINGPIN INCLINATION - The angle in front elevation between the steering axis and the vertical.

SAE: KINGPIN OFFSET - Kingpin offset at the ground is the horizontal distance in front elevation between the point where the steering axis intersects the ground and the centre of tyre contact.

The kingpin offset at the wheel centre is the horizontal distance in front elevation from the wheel centre to the steering axis.

The top value is the kingpin inclination in degrees, 8.110 degrees in the example 

The lower value is the kingpin offset at the ground, 5.186 inches in the example 

This is sometimes called scrub radius.
Toesteer (from WinGeo3) 
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SAE: STATIC TOE ANGLE (Degrees) - The static toe angle of a wheel, at a specified wheel load or relative position of the wheel centre with respect to the sprung mass, is the angle between a longitudinal axis of the vehicle and the line of intersection of the wheel plane and the road surface. The wheel is in “toed-in” if the forward portion of the wheel is turned toward a central longitudinal axis of the vehicle, and “toed-out” if turned away.

SAE: STATIC TOE (inches or millimeters) - Static toe-in or toe-out of a pair of wheels, as a specified wheel load or relative position of the wheel centre with to the sprung mass, is the difference in the transverse distances between the wheel planes, taken at the extreme rear and front points of the tyre treads. When the distance at the rear is greater, the wheels are “toed-out” by this amount; and when smaller, the wheels are “toed-out”.

Note that the SAE definition of STATIC TOE matches the RbyN definition when you select to measure toe in inches or millimeters, and when the Toe-Span is the same as the tyre diameter.

SAE does not assign a sign to STATIC TOE ANGLE. I have assumed positive steer angles denote a “toed-in” condition on both wheels.

The right wheel in a left turn is shown. The upper number is toe in degrees. The lower number is dSteer / dRide, the rate of change of steer. This reflects bump-steer.

Scrub (from WinGeo3)
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SAE: WHEEL TRACK (WHEEL TREAD) - The lateral distance between the centre of tyre contact of a pair of wheels. For vehicles with dual wheels, it is the distance between the points centrally located between the centres of tyre contact of the inner and outer wheels.

SAE: TRACK CHANGE: - The change in wheel track resulting from vertical suspension displacements of both wheels in the same direction.

SAE: RATE OF TRACK CHANGE: - The change in wheel track per unit vertical displacement of both wheel centres in the same direction relative to the sprung mass.

Note: SAE measures track at ground level. Most sanctioning bodies measure track at hub height. See Edit: Track Calculator 

Scrub is track change; the lateral movement of the tyre contact patch. The top number is Scrub

The lower value is the Rate of Scrub Change, or dScrub / dRide. This is not quite the same as the SAE definition because it is the change in track change per unit change in Ride, not the wheel centre. Because changes in camber will change the height of the wheel centre. This is a very small difference.

Scrub is the only suspension value that depends upon the rotation point. Moving the rotation point vertically and then rolling the chassis causes a lateral movement that shows up as scrub.  See Rotation Point form 

Scrub can be predicted from the location of the instant centre. See Fundamental Analysis form 

Instant Centre (from WinGeo3) 
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SAE: SWING CENTRE: - That instantaneous centre in the transverse vertical plane through any pair of wheel centres about which the wheel moves relative to the sprung mass.

SAE: SWING-ARM RADIUS: - The horizontal distance from the swing centre to the centre of tyre contact.

For Double A-arm suspensions the Instant Centre is determined by drawing one line from the upper ball joint through the upper A-arm perpendicular to the centreline of the car. Another line is drawn from the lower ball joint through the lower A-arm perpendicular to the centreline of the car. The intersection of these lines is the Instant Centre. This point has implications for kinematics and for force computations.

Please note that the instant centre of the right side wheel is usually on the left side of the vehicle. The values for the right side wheel are shown below the right tyre. In the example shown below the right side wheel has a swing arm distance of 99.151 inches and an instant centre height of 4.304 inches. The swing arm distance is not quite the same as the SAE swing-arm radius because the distance is from the centre of tyre 

contact to the instant centre, not the horizontal distance.  The distance is the square root of the radius squared plus the height squared. 

In the example shown below:

Instant Centre height
4.304


Swing Arm Radius
99.058


Swing Arm Distance
99.151

The left side wheel has a swing arm distance of 151.190 inches and a height of 10.678 inches.


Instant Centre height
10.678


Swing Arm Radius
150.812


Swing Arm Distance
151.190

Kinematic Roll Centre ( from WinGeo3) 

SAE - ROLL CENTRE - The point in the transverse vertical plane through any pair of wheel centres at which lateral forces may be applied to the sprung mass without producing suspension roll.

This SAE definition is generally considered the force roll centre. The example below shows the kinematic roll centre, which is the intersection of lines drawn from the tyre contact point to the respective instant centre. This is the point about which the sprung mass can roll without 

See Values: Force-Based Roll Centre 

The top value is the Y-axis (lateral) location of the kinematic roll centre. Positive values are right of the vehicle centreline. Negative values are to the left. In the example below the kinematic roll centre is 7.834 inches to the left.

The lower value is the Z-axis (vertical) location of the kinematic roll centre. In the example below the kinematic roll centre is 1.777 inches above ground.

NOTE: These locations are in the RbyN coordinate system, not the user’s coordinate system.

Using WinGeo3 
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