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Experiment:  

Tensile Test of Metal Specimens

II. OBJECTIVE:  

To determine and draw the stress strain curves for the steel and aluminum specimens tested.

III. EQUIPMENT USED:   

1. Universal Hydraulic Test Machine (UHTM) 

2. Extensometer

3. Gage Punch

4. Ruler

5. Micrometer

6. 2 metal specimens

IV. THEORY: 

σ = P/A, ε = δ/L, Ε = σ/ε, for σ < σY where σY is the 0.2% offset yield stress.

V. PROCEDURE:

1. Two, 0.505” diameter, metal studs, threaded on each end, were punched marking a 2” distance between the marks setting the gage length.  Each stud had a cross section of 0.200 in2.  One stud at a time was installed for each test in the upper portion of the UHTM, using the punch marks for the location of the mounting device.  One steel and one aluminum stud were tested.  

2. Each specimen was stretched while recording the pressure and the length of deformation at pre-designated spots.  The recordings are listed below. 

3. After each stud separated a total length between the markings was measured, using a ruler, by fitting the broken pieces back together and the diameter of the necked area was also measured using a micrometer. 

VI. DATA AND RESULTS:

Original Diameter = 0.505 in,  Cross Section = 0.200 in2,Gage length = 2.00 in

	Steel
	
	Aluminum

	P, lb
	∆, in
	
	P, lb
	∆, in

	0
	0.0000
	
	0
	0.0000

	1,000
	0.0003
	
	1,000
	0.0010

	2,000
	0.0008
	
	2,000
	0.0023

	3,000
	0.0012
	
	3,000
	0.0034

	4,000
	0.0015
	
	4,000
	0.0044

	5,000
	0.0018
	
	5,000
	0.0054

	6,000
	0.0021
	
	6,000
	0.0064

	7,000
	0.0025
	
	7,000
	0.0074

	8,000
	0.0028
	
	8,000
	0.0120

	9,000
	0.0031
	
	8,100
	0.0200

	9,800
	0.0050
	
	8,200
	0.0300

	9,950
	0.010
	
	8,300
	0.0400

	9,800
	0.020
	
	P Max = 8,800
	0.1875   3/16 

	9,800
	0.030
	
	P final =  6,200
	0.3750   3/8 

	9,700
	0.040
	
	
	

	10,200
	0.050
	
	
	

	10,800
	0.060
	
	
	

	11,600
	0.080
	
	
	

	12,200
	0.10
	
	
	

	12,700
	0.12
	
	
	

	13,100
	0.14
	
	
	

	13,400
	0.16
	
	
	

	13,600
	0.18
	
	
	

	P Max =14,500
	0.00208  15/32”
	
	
	

	P final = 10,300
	0.75         ¾”  
	
	
	

	Broken Diameter = 0.311”
	
	Broken Diameter = 0.323


VII. CHARTS, TABLES, GRAPHS:

See attached graphs.

VIII. CALCULATIONS:

	Steel
	
	Aluminum

	σ Stress
	ε Strain
	
	σ Stress
	ε Strain

	0.00
	0.00
	
	0.00
	0.00

	5.00
	0.00015
	
	5.00
	0.00050

	10.00
	0.00040
	
	10.00
	0.00115

	15.00
	0.00060
	
	15.00
	0.00170

	20.00
	0.00075
	
	20.00
	0.00220

	25.00
	0.00090
	
	25.00
	0.00270

	30.00
	0.00105
	
	30.00
	0.00320

	35.00
	0.00125
	
	35.00
	0.00370

	40.00
	0.00140
	
	40.00
	0.00600

	45.00
	0.00155
	
	40.50
	0.01000

	49.00
	0.00250
	
	41.00
	0.01500

	49.75
	0.00500
	
	41.50
	0.02000

	49.00
	0.01000
	
	P max    44.00
	0.09375

	49.00
	0.01500
	
	P final  31.00
	0.18750

	48.50
	0.02000
	
	Necked Diameter
	

	51.00
	0.02500
	
	75.6653
	0.18750

	54.00
	0.03000
	
	
	

	58.00
	0.04000
	
	
	

	61.00
	0.05000
	
	
	

	63.50
	0.06000
	
	
	

	65.50
	0.07000
	
	
	

	67.00
	0.08000
	
	
	

	68.00
	0.09000
	
	
	

	  P max   72.50
	0.23438
	
	
	

	P final  51.50
	0.37500
	
	
	

	Necked Diameter 

135.59
	0.37500
	
	
	


X.  CONCLUSION: 

The objective was met measuring the tensile strength of a steel stud and aluminum stud, then to graphing each outcome in a Stress-Strain graph.  
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