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Experiment:  

Torsion Test of Metal Specimens

II. OBJECTIVE:  

To determine and draw the torsion vs. angle of twist and shear stress vs. shear strain curves for the steel and aluminum specimens tested.

III. EQUIPMENT USED:   

1. Tinius Olsen Torson Tester 

2. Ruler

3. Micrometer

4. 2 metal specimens

IV. THEORY: 

[image: image1.png]=TS r<ry=s80y;
7






[image: image2.wmf]t

y

t

y

t

u

 = 0.58 (P 

final

 from TT)

   (A 

necked

)


V. PROCEDURE:

1. Two, 0.80” diameter with 6’ in length, metal studs, smooth on each end, were setup in the Tinius Olsen Torson Tester.  One steel and one aluminum stud were tested.  

2. Each specimen was twisted while recording the torque and angle of twist.  The recordings are listed below. 

3. After each stud separated the total torque and angle of twist was recorded. 

VI. DATA AND RESULTS:

Original Diameter = 0.80 in,  Length = 6.00 in

	Steel
	
	Aluminum

	Φ
	T,in.lb
	
	Φ
	T,in.lb

	0° - 0.0rad
	0.0
	
	0° - 0.0rad
	0.0

	1° - 0.02 rad
	400
	
	1° - 0.02 rad
	300

	2° - 0.03rad
	800
	
	2° - 0.03rad
	550

	3° - 0.05rad
	1180
	
	3° - 0.05rad
	820

	4° - 0.07rad
	1560
	
	4° - 0.07rad
	1070

	5° - 0.09rad
	2000
	
	5° - 0.09rad
	1270

	6° - 0.10rad
	2400
	
	6° - 0.10rad
	1470

	7° - 0.12rad
	2820
	
	7° - 0.12rad
	1900

	8° - 0.14 rad
	3200
	
	10° - 0.17 rad
	2280

	10° - 0.17 rad
	3350
	
	12° - 0.21 rad
	2730

	12° - 0.21 rad
	3330
	
	15° - 0.26 rad
	3220

	15° - 0.26 rad
	3330
	
	20° - 0.35 rad
	3610

	20° - 0.35 rad
	3340
	
	30° - 0.52 rad
	3780

	30° - 0.52 rad
	3420
	
	45° - 0.78 rad
	3900

	45° - 0.78 rad
	3500
	
	60° - 1.05 rad
	4020

	60° - 1.05 rad
	3800
	
	90° - 1.57 rad 
	4160

	90° - 1.57 rad 
	4250
	
	120° - 2.09 rad 
	4260

	120° - 2.09 rad 
	4600
	
	160° - 2.79 rad
	T max =4290

	180° - 3.14 rad
	5150
	
	
	

	270° - 4.71 rad
	5700
	
	
	

	 1 rotation 360° - 6.28 rad
	6030
	
	
	

	1 rotation +90° - 7.85 rad
	6280
	
	
	

	1 rotation +180° - 9.42 rad
	6450
	
	
	

	1 rotation +270° - 10.99 rad
	6600
	
	
	

	2 rotations - 12.56 rad
	6720
	
	
	

	2 rotation +180° - 15.71 rad
	6920 
	
	
	

	3 rotations - 18.85 rad
	7100
	
	
	

	4 rotations - 25.13 rad
	7350
	
	
	

	4 rotations +110° - 27.05 rad
	T max =7390
	
	
	


VII. CHARTS, TABLES, GRAPHS:

See attached graphs.

VIII. CALCULATIONS:

	Steel
	
	Aluminum

	Max Shear 

Stress
	Max Shear Strain
	
	Max Shear Stress
	Max Shear

Strain

	0.0000
	0.0000
	
	0.0000
	0.0000

	1989.4368
	0.0013
	
	1492.0776
	0.0013

	3978.8736
	0.0020
	
	2735.4756
	0.0020

	5868.8385
	0.0033
	
	4078.3454
	0.0033

	7758.8035
	0.0047
	
	5321.7434
	0.0047

	9947.1839
	0.0060
	
	6316.4618
	0.0060

	11936.6207
	0.0067
	
	7311.1802
	0.0067

	14025.5294
	0.0080
	
	9449.8247
	0.0080

	15915.4943
	0.0093
	
	11339.7897
	0.0113

	16661.5331
	0.0113
	
	13577.9061
	0.0140

	16562.0613
	0.0140
	
	16014.9661
	0.0173

	16562.0613
	0.0173
	
	17954.6670
	0.0233

	16611.7972
	0.0233
	
	18800.1777
	0.0347

	17009.6845
	0.0347
	
	19397.0087
	0.0520

	17407.5719
	0.0520
	
	19993.8397
	0.0700

	18899.6495
	0.0700
	
	20690.1426
	0.1047

	21137.7659
	0.1047
	
	21187.5018
	0.1393

	22878.5231
	0.1393
	
	21336.7096
	0.1860

	25613.9987
	0.2093
	
	
	

	28349.4742
	0.3140
	
	
	

	29990.7596
	0.4187
	
	
	

	31234.1576
	0.5233
	
	
	

	32079.6682
	0.6280
	
	
	

	32825.7070
	0.7327
	
	
	

	33422.5380
	0.8373
	
	
	

	34417.2564
	1.0473
	
	
	

	35312.5030
	1.2567
	
	
	

	36555.9010
	1.6753
	
	
	

	36754.8447
	1.8033
	
	
	

	
	
	
	
	


X.  CONCLUSION: 

The objective was met measuring the amount of torque in order to separate a steel stud and aluminum stud, then to graphing each outcome in Torque/Angle of Twist, Torque/Angle of Twist Detail and Stress/Strain diagrams.  The calculated outcome of the steel modulus of rigidity (G) did not meet the expectations of a good piece of steel.   The first possible introduction of error is due to the method of installation in the Tinius Olsen Torson Tester, during the first few degrees of twist the teeth in the tester are getting tighter and not allowing the stud to slip.  Another possible error could be attributed to the fact that torque and angle of twist measurements were an approximate reading. 
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