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Cautionary and Warning Statements
•
•
•
•

This equipment is designed and intended for educational purposes only.
Use only under the direct supervision of an adult who has read and understood the instructions provided in
this user guide.
Read warnings on packaging and in manual carefully.
Safety glasses required.

Note to Parent or Teacher
This product may require adult supervision and assistance. Child development and skill level vary greatly, and this
activity may require modification or additional assistance to fit the needs of the individual child or the class.

Materials Included
•

Materials Deflection Tester

•

500 grams of masses

•

Safety glasses

Items Required (not included)
•

Test material(s) up to 12" L x 1-1/4" W x 3/4" H

Material Testing
Students choose materials for hands-on projects often without understanding the differences. Tools such as the
Materials Deflection Tester can teach real-world lessons about testing and choosing materials. When testing a
material, the more it deflects, the less flexural strength it has.
So you could have students test the difference between a 1/4" balsa wood sheet and two 1/8" balsa wood sheets
laminated together. Or, test the difference between a sheet of steel and a sheet of copper or aluminum. Also, you
could ask them if there are any situations where they would want a material to deflect more.

Tester Operation
1) Set the tester on a level, solid surface such as a table or counter.
2) Look at the dial indicator – this will display the
distance each sample deflects. Each mark on the
dial indicator is one-hundredth of a millimeter.
One complete revolution of the needle is one
millimeter. For heavier weights, you will need to
slowly let the weight press down while counting
the number of times the indicator goes around the
dial (Figure 1).
3) The support blocks are adjustable. By
turning the lower knob of the support blocks
counterclockwise, you loosen them so you can
move them side to side (Figure 2) – or completely
remove them from the tester (Figure 3).

Figure 1

Figure 2

4) The weight plunger
is also adjustable. By
turning the knob on
the weight plunger
counterclockwise,
again you can slide it
side to side or remove
it from the tester
(Figure 4).
Note: If you remove the
blocks or plunger, when
you reattach them, do
so by having the screw
Figure 3
go through the nut plate
inside the groove of the tester (Figure 5).
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Figure 4

Figure 5
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5) Note that there is a ruler on top of the tester. This can help you with different testing procedures. For
example, when you want to apply the weight to the exact center of the materials, place the weight plunger at
the center and then position the support blocks so they are at the same centimeter mark on each side of zero
(Figure 6). Or, if you want to test the difference of deflection at different points on a cantilevered material, you
could move the weight plunger in even increments using the ruler and log the differences.

Figure 7

Figure 6

6) The taller knobs on the support blocks loosen and tighten the clamp jaws that hold the test material. To
loosen, turn them counterclockwise as much as needed to open the clamp jaws (up to 3/4") so the material
can fit (Figure 7). Then, turn the knob clockwise to secure the material in the clamp (unless you are using the
slider testing method – see below).
7) The Materials Deflection Tester uses what is called point load testing, as opposed to distributed load. This
means the tester is applying force to a specific point on the material instead of across a portion of the
material.
There are several constraints
for placing material in the
tester:
Cantilever
This is when one end of the
material is secured in the
support block and the other
end is free.
Fixed
This is when one or both
ends of the material (the
other end could be slider)
is secured in the support
block.

Point load

Point load

Slider constraint

Slider
This is when one or both
ends of the material (the
other end could be fixed) is
placed with the clamp for
support but isn’t secured by
tightening the clamp.

Fixed constraint

Point load

Slider constraint
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Fixed constraint

Fixed constraint

Point load

Slider constraint

Cantilever constraint
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Testing Material
Note: Materials must be no bigger than 12" L x 1-1/4" W x 3/4" H.
1) Add the desired amount of weight on the weight plunger (Figure 8).
Position the weight plunger holder in the desired location.
2) Open the clamp(s) and place one end of the test material in a clamp. If
you are securing both ends, clamp the other end (Figure 9).
3) Slide the support blocks into position and tighten the knobs. The
material should be over the dial indicator contact point.
4) Be sure the screw on the bottom left of the dial indicator is loose, and
then turn the outside face of the dial indicator so the 0 is aligned with
the dial’s pointer (Figure 10). Note: Tightening the bezel clamp screw
is not required.

Figure 9

Figure 8

Figure 10

Caution: Do not place too much weight on the weight plunger and do not let
anyone push down on it. Only use the supplied 500 grams of mass.
5) Place the separate part of the weight plunger into its holder (Figure 11). Add
the amount of weight you are using for the test. Do this slowly so you can
see if more than one rotation occurs on the dial. Note: The bottom 50-gram
piece of the weight can be unscrewed from the post and used on the weight
plunger as well.
6) Record the results and set up for your next test.

Figure 11

P.O. Box 1708 • Pittsburg, KS 66762
www.pitsco.com
Toll-Free Orders 800-835-0686
4

Materials Deflection Tester User Guide 60097 V0913

