Instructions for using Hysitron TriboIndenter High-Load Head
Follow all the steps for the standard head until the boundaries are set for your samples and a quick approach has been done for all of them.

To set up the load function: Click HighLoad/Load Control. 
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Then this window will open: 
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To load a previous load function, Click Parameters, Open File. Then select the load function. 
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To change a load function, type or use the arrows to increase or decrease: 

1. Maximum Load, similar to Peak force on standard head. 

2. Loading and Unloading Rates: changing this changes the Total Time. In the image below, the Loading and Unloading rates are 35mN/s and the Maximum Load is 70 mN.  Thus it will take 2 seconds to ramp up the load and 2 seconds to ramp back down for a total time of 4 seconds. For a “standard” 20 s indent, the Loading and Unloading Rates should be 1/10 of the Maximum Load.
3. Hold Time: leave this as 0 if you want a triangular load function. If you want a trapezoidal load function then set the Hold Time to how long you want the wait at Maximum load (i.e., the top of the trapezoid) to last.  Only triangular or trapezoidal load functions are allowed.  In other words, there is not an option to add more segments to the load function.
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The Pre-Load is the load that the system tries to maintain on the sample while it does its active feedback and drift-monitor routines.  It is, in effect, the minimum load that will be applied.  It should be left at 100 uN unless you have problems with the probe settling on the surface (happens especially with rough samples), in which case it can be increased.
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In typical operation the only other parameter that might need to be adjusted is the Integral Gain term.  This value controls the speed of the system’s response to deviations from the set load function. Put another way, it controls the sensitivity of the scanner.  Usually the default value of 0.200 will work fine.  While the force is being applied, you will see the actual load vs. time data as blue points plotted against a trace of the actual load function.  
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If the actual data follow the load function curve well – which will usually be the case – then the gain setting is fine (see image below-left).  If the data lie above the curve during the load section or below the curve during the unload, then the gain is too high.  Reduce it by ~10% and try again.  If the plotted data points are below the  load curve or above the unload curve (see image above-right), then increase the gain by ~10% and re-try the indent.
To do a single indent: Make sure a load function is set up, then click Single Indent from Optics  

The steps for using “Displacement Control are basically identical to those for Load Control with the exception that Displacement control has three gain parameters (Integral, Proportional, and Derivative).  If you have trouble with the Displacement control data following the load function, contact me and I’ll help you with the gains.

 The procedure for doing a method using either of these modes is again almost identical to that for the standard head. 
The Transducer and Piezo control for the High-Load head is the large power supply underneath the computer desk.  When you are asked to zero out the readings, be sure to use the knobs on that unit.  I usually zero both the load and displacement displays, regardless of whether I am doing load control or displacement control.

