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I-Objective

Experiment two similarly as our first experiment recaps our focus on the concept of tensile forces applied on metallic material and its application in the determination of certain key terminology such as (stress, strain, elasticity, elongation, etc...) which we will make sure to go over in detail as we progress throughout our report. Moreover, the test below aims at giving us a general perspective view of the general behavior of metal rods under tensile forces and the geometric observational changes that you may expect for metals in general. Finally, it would be important to note at this stage that experiment two unlike our first one focuses on tests done on brittle (high carbon containing) metal rods of thicker cross sectional area using the same Hounsfield UTM testing device. 

II- Problem approach
In order to approach the study on stress, strain, elasticity, resilience, etc… we must perform a certain test to determine certain variables, the most important of which are elongation, and the force applied. The device that will help us in obtaining these two variable data is the "Hounsfield UTM" testing device. The rod to be tested (see Appendix for detail) is inserted first on the lower fixed grip and slipped into the upper part which will be performing the upward tensile force. We should mention that the forces to be used are within the force application range of this machine which will insure pure axial stress within the gauge length. Moreover, we should make sure that the axis of the specimen to be tested coincides with the center lines of the heads. When we activate our device a constant upward tensile elongation force will be subjected by the upper gauge that slowly leads to an elongation. This elongation continues until fracture is achieved. Yet a question still remains how are we to measure this force that is changing at constant rate given that the elongation is too small to be even observed by the naked eye? It is in fact the extensometer that provides us with the elongation corresponding to the yield stress and fracture, these measurements can be simultaneously transferred to a computer device that has the required software for the user's analysis and graphical representation of what is taking place.
III-Analysis and calculations
IV-Observations

There were many observations that were quite interesting but probably the most important of which would be the absence of the necking effect that was present in our first test. We had observed in our first experiment that when the fracture occurred for the ductile (low carbon material) the fracture point had one concave and another convex break like two bullets. On the other hand in this experiment for brittle (high carbon) metal rods the fracture is a straight line where we actually see the propagation of the crack. Moreover, we observe the shinny particles inside the cross section of the fractured rod which indicates the tensile effect that separates the atoms from one another. On the other hand we observed on the computer that was giving us a graphic analysis of what was going on a different graph in relation to experiment number one. Unlike number one this experiment would reach its ultimate linear stress-strain point and then rapidly move in a nonlinear fashion where it would fracture without sloping downwards again. This observation can in fact be verified simply because in this experiment (number two) there is the absence of the necking effect that was present in the first one. It is important to note that in this experiment the rate of elongation was slower up to 5mm/minute, and that the cross sectional area was thicker. These two variables were made in order for us to see graphically what was happens to the metal before it quickly fractures.
V-Conclusion
   We can conclude after performing this experiment that our specimen is actually highly brittle leading us to the general concept of carbon content that is in this case relatively high in content. This can be observed from the low elongation and more importantly the almost zero cross-section area reduction of the metal rod. We can also conclude that brittle material unlike ductile will not show what is called the necking effect. Unlike ductile material the more brittle a material is the higher its slope is the more ductile the flatter is its slope. 
VI-Appendix

E. Popov (1991), second edition "Engineering mechanics of solids", www.prenhall.com
The geometry of our specimen is shown below:
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	Dimension 
	Value (mm) 

	A-length of narrow section 
	80

	D-Diameter 
	12.5

	C-Outer Diameter 
	17

	R-Radius of fillet 
	2

	L-length overall 
	200

	G-Gage length 
	25


