LECO LM247AT Microhardness Tester
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1. Sample Loading – 
a.  If the black cylindrical sample holder is sitting on the microscope stage, the turret holding the objective lens/indenter components should have been left by the previous user in the position that places the 10x objective lens over the sample holder; this ensures generous clearance between the sample holder and the objective lenses and indenter. Slide the sample holder sideways toward the right. The goal here is to avoid a collision between the sample holder and the objective lenses and indenter.

b. With the black cylindrical sample holder sitting on the countertop, place your specimen in the holder against the V-shaped aluminum brace so it sits atop the small, spring-loaded support platform. Be sure the sample is level. A special black polymer bridging spacer is available to ensure that your sample is level and seated at the proper height. With the sample in the sample holder and the bridging spacer over the sample, hold the sample holder upside down while you tighten the screw with moderate force to clamp your sample in the sample holder. (Caution: Tightening this screw with excessive force is unnecessary and risks damaging the mechanism.) Failure to ensure that the sample is at the correct level cause the stage to have to raise too high to achieve proper focus on the sample, resulting in the indenter scraping the sample holder when the turret rotates. 
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c.  Before opening the Amh43 software, set the desired indenter load using the black dial on the right side of the instrument, near the top.  The maximum load choice is 1000 g, lighter loads may be used for softer materials.  Consult your instructor for more specific guidance on suitable load levels for your specimen.  It is necessary to set the indenter load before opening the software; if you need to change load levels after the software is running, you must shut down the program, change the indenter load, and re-open the software. 

2. Opening Amh43 software and positioning your sample – Sign into the billing software with your ISUnet credentials. With the computer mouse, click on the Amh43 software button to open the software. A window will appear on the computer screen. Login to the Amh43 software with username “student” and password “student”. Dragging the computer mouse moves the microscope stage and allows you to view different parts of your sample. Use the computer mouse to position your sample on the microscope stage so the specimen is directly under the 10x objective. As you move the mouse, the stage will move left-right and forward-backward. The scroll wheel on the computer mouse allows you to zoom in or out for a larger or smaller view of the specimen. (Do not attempt to manually move the stage by pushing on it with your fingers. Use the computer to drive the stage.) 
Occasionally the communication box (the black box next to the computer) loses its link with the indenter and the stage will start to move on its own or the cross-hairs on the screen will flash yellow.  If this happens, cycle the communications box by turning it off and on 3 times: off-on, off-on, off-on with one second at each switch.
3. Focusing - When you have the 10x objective over a suitable general area on the sample, focus the image with the focus mouse. You can focus by rotating the top disk on the focus mouse. Use the pull-down menu heading "turret" to click on 50x. This will rotate the turret to position the 50x objective over the sample. (Do not attempt to turn the turret with your hands. Use the software to rotate the turret.) Focus the 50x objective. 

4. Making the indentation - With the turret set on 50x, select a spot on the sample surface where you want to make your indentation. Remember, you can move the stage by moving the mouse in the desired direction. Try to find a reasonably smooth, flat area; avoid locations near edges, cracks, pits, or previously made indentations. Click on the “New” button near the top left-hand corner of the Amh43 software window. **Whenever starting a new test or moving to a new area on the sample, click on the “New” button near the top left-hand corner of the Amh43 software window. This helps clear the software record that tracks the stage position.  Failure to clear this record frequently results in poor indenter performance.  Next click on the menu bar icon that looks like:
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This will superimpose a frame around the spot to be tested.  
Before starting the indent, look at the sample on the stage to be sure that there is clearance for the indenter turret to rotate over the sample without contacting the sample holder. Now click on the menu bar icon that looks like:


This will rotate the turret to position the Vickers indenter over the selected spot, make the indentation, and return the 50x objective lens into position. This takes about half a minute. 
5. Measuring the indentation and calculating microhardness - The unit is capable of automatically gauging the size of the indentation and calculating the microhardness value, but it is easily distracted by other features on the sample surface, so you will generally need to measure the indentation manually.
Four lines will appear on the screen. Use the computer mouse to position each line to a corner of the indentation. When you have each line in the desired position, do a left mouse button click to anchor it and activate motion of the next line. You can keep re-positioning these lines as many times as you wish to achieve the arrangement sketched below:
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When you have the four lines in the positions you want, click the right mouse button. The computer will calculate the microhardness based on the size of the indentation and display the hardness value on the screen if the cursor is positioned over the image of the indentation on the screen.

6. Making more indentations - It is usually wise to make several indentations to obtain a more accurate average value of microhardness. This can be done by repeating steps 5 and 6 as many times as desired. Be sure to save your data in your account or in hand-written form. It is important to remember to click on the “New” button near the top left-hand corner of the Amh43 software window before making each new indentation. You must move at least 2-3 indention diameter’s away from each indent before indenting again.
7. Removing your sample - When you are finished measuring hardness values, move the turret to position the 10x objective over the sample and exit the software. Slide the sample holder sideways toward the right, taking care not to raise it as it clears the base. The goal here is to avoid a collision between the sample holder and the objective lenses and indenter. Loosen the set screw to release your 1.25" bakelite puck. It is generally best to leave the microscope and computer power on unless you are the last person to use the unit before a holiday break or semester break, in which case you can shut down both units.  However, the indenter unit should be put on STANDBY when not being used in order to prolong the life of the microscope light source.
8. Close the software and log out of the billing software - Go the to the file menu and exit the software.  Click on the “End Session” button on the billing software.  Click either the Yes or No radio button and click submit.
NOTE: The LECO LM247AT microhardness tester and Amh43 software have many additional features and capabilities not described here. For instance, you can test a vector of points or use and ASTM standard. Refer to the manual for more complete instructions.

