American University Of Beirut

3 March 2008

Mechanical Engineering Department

MECH 341

Lab Report #2

[image: image1.jpg]PEoN American
=\ AUB Universiy
1) of Beirut

N sl





[image: image2.png]



Section # (5)

                   Due Date: 5/03/2008

1. Objective:

The objective of this lab is to determine the three characteristic of metallic in any form; yield point, ultimate tensile strength and failure point. These characteristic will allow us to determine basic data such as the modulus of Elasticity (E), toughness( Ut), etc…

2. Problem approach:

The metallic specimens molded into the required dimensions and then fixed to the grips of the UTM tester, which ensure pure axial tensile stress within the gauge length. To acquire the desired strain rate (approximately 3mm/min), the UTM is set to move the grips apart at the specific rate. This procedure continues until the tested specimen fractures. Data is collected from the UTM machine by an extensometer that measures the elongation corresponding to the yield stress and fracture.

3. Calculation:
Proportional limit stress:

Area of specimen: (π/4)*D^2 = (π/4)*(9 E-3)^2 =0.000063 m2  
σpl = F/A0 = 40082/(π/4)*(9 E-3)^2 = 636.222MPa.

yield point stress:

Area of specimen: (π/4)*D^2 = (π/4)*(9 E-3)^2 =0.000063 m2  
σ y = F/A0  = 480376/(πr2) = 48037/(π4.52 mm2) = 762.49206MPa.
0.2% offset yield strength:

σ0.2%y =572.755Mpa                           

Ultimate tensile strength:

σult = Fult/A0  = 53300/(πr2) = 47850/(π*4.52 mm2) = 759.5238 MPa.

Engineering fracture stress:
fracture load: 45470 N

Area of specimen: (π/4)*D^2 = (π/4)*(9 E-3)^2 =0.000063 m2  
Engineering fracture stress= 45470/(π*4.52 mm2) =721.746 MPa.
True fracture stress:

True area of specimen: (π/4)*(8.45/1000)^2 =56.05 mm2 = 0.00005605m2

Ft/At = 45470/0.00005605= 811.239 MPa.
Modulus of Resilience:

Ur= (498412698.4+234920634.9)*0.00212/2=777333.3 Pa = 0.77 MPa
Modulus of Elasticity:

E = slope of line = Δy/Δx= (498412698.4-234920634.9)/0.00212= 1.9 E11  
Modulus of Toughness:

area under entire stress-strain curve:

Dividing the area under stress-strain curve into trapezoidal areas and summing them up we get: Ut= 31575429 Pa = 31.5 MPa
Energy at Yield:

Energy at yield = 1896 J
Energy at Break:

area under entire load deformation curve: E=36215.56 J
Percent Elongation:

Percent elongation=(Lf-L0)/L0*100=(8.7-9)/ 9= 0.033 = 3.33 %
Percent Reduction in Area:

A0=(π/4)*(9/1000)^2=0.000063585 m2
Af=( π/4)*(8.45/1000)^2=5.6051E-05 m2
Percent reduction in area=(Af-Ao)/Ao*100= (0.00005605 – 0.0000635)/0.00006358 = 0.117=11.7%
Conclusion:
We can conclude that the material is brittle, since there was no necking before the material fractured; this is confirmed by the small increase in area 3.33%. Also the material present a small plastic region compared to low steel carbon.
Appendix:
	Low carbon steel
	High carbon steel

	Observation of necking then fracture.
	Sudden fracture with high sound.

	After fracture one end was concave and the other was convex.
	Propagation of crack lines from a breakpoint.

Surface of fracture is flat and rough. Observation of dark and shiny lines.


	Large plastic part.
	Smaller plastic part.


