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Java Applet: Valve body Simulation

Overview:

The java applet "Valve body Simulation" simulates the internal workings of

a transmission valve body.  The valve body controls the hydraulics inside

a transmission.  Solenoids mounted on the valve body are opened to allow

transmission fluid to flow at certain pressures.  The resulting pressure can

open shift valves that allow pressure feeds to apply clutches or a servo that

then will engage gears in a transmission.  This applet demonstrates the 1-2

shift valve that indirectly controls a 1st to 2nd gear shift in a transmission by applying pressure to a servo that then applies a band clutch.  This is done in

an automatic transmission. This would be similar to pressing a clutch pedal in 

a manual transmission vehicle.  The simulation is a duplication of a Dynmod

model that was programmed in Fortran.  All the equations and many of

the constants and variables were duplicated and converted to java.     

Functionality:

This is a simulation of the hydraulics inside an automatic transmission used for a 

1-2 shift. The simulation models the hydraulic pressures and component positions using differential equations and a Runga-Kutta 4 integrator.  This program was done in Java for demonstration purposes.  The original models where written in Fortran.  To start the simulation click on the button labeled SS1 off (see appendix a for hardcopy of control screen), this will cause the shift valve to move to the right.  The movement of the shift valve allows fluid to flow into the accumulator and servo.  The servo is the element, which causes a shift to occur. The objective is to smoothly apply the servo, which is the reason for the accumulator.  The accumulator allows the pressure in the servo to slowly build rather than suddenly jump up to max. pressure.  For controlling a shift we regulate the stroke of the accumulator by adding pressure to the back side.  The buttons labeled Acc. Back + and - are used to increase and decrease the accumulator back pressure. 

All the internal states ( pressures, positions, and velocities ) can be plotted by going to the menu and selecting File, then New Graph(see appendix a for hardcopy examples of plots). This will create a new plot window. 

In the menu on the plot window select File, then Select Signal, 

from here you can choose which signal you would like to plot.  You can change the signal you are plotting at any time by selecting a new signal.  You can also plot more signals by going to the main window menu and selecting New Graph again.

Design:

The java program design was implemented using java 1.02.  The reg_mod class handles the applet interface.  It creates the main window and draws the initial state of the screen layout.  The menus for the main window are implemented and handled in this class.  The integration and derivatives are stepped through at the defined time interval.  The thread handling is managed here as well as the event handling for the main window.  The fact that all other windows are originated from the main window menu selections makes this analogous to the main function.  The Plot_Object and Graph classes handle the plot displays that are created by selecting "File" and then "New Graph" in the main window bar menu.  The Graph class also needs to have event handling to take care of the plot windows(see appendix a for examples of the plot windows).  The plots created will be updated to show changes in values such as pressures.  These plots should be selected while the values in the main window are changing otherwise the plotted values will remain constant since the system is idle(see hardcopies of plot windows in appendix a). The Help_Window class handles the help window that is open when the user selects "Help" and then "Instructions".  When "Help " is selected text descriptions of the components in the system appear in the main window.  The "Instructions" selection opens a text help window that gives user interface tips and functional description.  The valve body component classes (Accumulator, S12_valve, Band_clutch, and Solenoid) calculate the positions, velocities and other parameters and then update the values in main window and plot windows.  The changing values are represented as both text and color change (pink to dark red) in the main window and graphically in the plot windows.

Java vs Javascript:

This applet takes advantage of Threads, which are not available in javascript.  The main window thread allows the applet to run the main window congruently with the plot windows resulting in what appears to be simultaneous updates to both windows.  This applet also takes advantage of the graphics class not offered in javascript which allows the applet to draw in what seems like real time.

On Line Documentation:

The javadoc documentation is included in appendix b.  One thing to note is that 

the links only contain the first line of text which in some cases is not enough to understand the context.  The user needs to click on the link to get the full description if it contains several lines of text.  An example would be the handleEvent in Class Graph.  On the first page with the links it only contains the

first sentence of the description, but on the page the link takes you to it has the full description.  The document contains descriptions for all the classes and public variables.

Summary:

The java language and it's extensive and ever growing class of libraries is more

than adequate for a modeling project such as this Valve Body applet .  The Thread class functionality is difficult to learn but very useful once it is understood.  The online javadoc documentation including the index makes it easy to find the parameter and class descriptions quickly. 
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