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Bend Test (Three point flexural test)
● The Flexural test measures the force required to bend a beam under 3 point loading conditions. The data 

is often used to select materials for parts that will support loads without flexing. 

● The test provides values for the modulus of elasticity in bending, flexural stress, flexural strain and the 

flexural stress-strain response of the material. 

● The main advantage of a three point flexural test is the ease of the specimen preparation and testing.

● The flexural modulus is used as an indication of a material’s stiffness when flexed.

● However, this method also has some disadvantages: the results of this method are sensitive to specimen 

and loading geometry and strain rate.

 

Theory



● Bend ten different types of wood and compare the stress/strain plots. 
● Determine the stress/strain plot of the each type of wood when soaked 

with water vs. when completely dry. 
● Calculate the modulus of elasticity. 

Objectives



The Masterful Set-Up

Materials Used

Hard Soft

Man
Made

Oak
Walnut
Maple
Cherry

DouglasFir 
Redwood 
Pine

Particle board
MDF

Plywood



Material Specs

* Wet samples had identical specs as dry samples before being soaked for 5 days

Material Dimensions, Weight and Density:
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How We Did It!
The Weights We Used:

10 lbs. = 44.5 N
20 lbs. = 89.0 N

35 lbs. = 155.7 N
45 lbs. = 200.2 N
55 lbs. = 244.7 N
70 lbs. = 311.4 N
80 lbs. = 355.9 N
90 lbs. = 400.3 N



The Data
Amount each board deflected (in mm):



The Math



The Graph



The Results

Modulus of Elasticity (Pa) :  



What We Found!

Moisture Content 

Modulus of Elasticity 



● http://en.wikipedia.org/wiki/Three_point_flexural_test

● Wiley Plus Virtual Simulation Software

● Younes Ataiiyan and Vince Bertsch

Sources



Jarrett Baglietto

All Research Provided  By:

Chris Kelly Collin Johnson


