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Experiment:  

Beam Bending

II. OBJECTIVE:  

To compare Euler Buckling Loads to measured maximum compression strengths for the slender columns tested

III. EQUIPMENT USED:   

1. Universal Hydraulic Test Machine (UHTM) 

2. 8 Column Specimens

3. Ruler

IV. THEORY: 
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Euler Buckling Load (EBL), Por =7
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V. PROCEDURE:

1. 2 ea ¼”x24”, 2 ea ¼”x18”, 2 ea 3/16”x 24”and 2 ea 3/16”x 18” round specimens were tested in the compression side of the UHTM.

2. 1 of each type were tested using supports like example ‘a’ above and 1 of each type were tested using supports like example ‘c’ above; all tests were performed in the compression side of the UHTM

3. Each specimen was compressed until the maximum pressure was reached before decreasing.

VI. DATA AND CALCULATIONS:

	Data

	Calculations



	

	Specimen
	Shape

&

Size
	L, in
	K
	Measured

Maximum

Compression, lb
	
	I, in4
	E, ksi
	EBL
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(KL)?




	%

Error

	1
	¼” Ø
	24”
	1
	98.7
	
	191.7x10-6
	29,000
	95.26 lb
	3.6 %

	2
	3/16” Ø
	24”
	1
	31
	
	60.67x10-6
	29,000
	30.15 lb
	2.8 %

	3
	¼” Ø
	24”
	0.5
	337
	
	191.7x10-6
	29,000
	381.03 lb
	11.6 %

	4
	3/16” Ø
	24”
	0.5
	88.5
	
	60.67x10-6
	29,000
	120.59 lb
	26.6 %

	5
	¼” Ø
	18”
	1
	165
	
	191.7x10-6
	29,000
	169.35 lb
	2.6 %

	6
	3/16” Ø
	18”
	1
	50.932
	
	60.67x10-6
	29,000
	53.60 lb
	5.0 %

	7
	¼” Ø
	18”
	0.5
	328
	
	191.7x10-6
	29,000
	677.38 lb
	51.6 %

	8
	3/16” Ø
	18”
	0.5
	115
	
	. 60.67x10-6
	29,000
	214.38 lb
	46.4%


VII. CHARTS, TABLES, GRAPHS:

No charts, tables or graphs required.

VIII. CALCULATIONS:

1. ([image: image4.png]


)2 (191.7x10-6)(29,000,000) / (1x24)2 = 95.26 lb
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)2 (60.67x10-6)(29,000,000) ) / (1x24)2 = 30.l15 lb
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)2 (191.7x10-6)(29,000,000) / (0.5x24)2 = 381 lb
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)2 (60.67x10-6)(29,000,000) ) / (0.5x24)2 = 120.59 lb
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)2 (191.7x10-6)(29,000,000) / (1x18)2 = 169.35 lb
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)2 (60.67x10-6)(29,000,000) ) / (1x18)2 = 53.60 lb
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)2 (191.7x10-6)(29,000,000) / (0.5x18)2 = 677.38 lb
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)2 (60.67x10-6)(29,000,000) ) / (0.5x18)2 = 214.38 lb
X.  CONCLUSION: 

The objective was met comparing the calculations of the Euler Buckling Loads with the measured maximum compression; a minimum of 2.6% error and a maximum of 51.6% error was found.  
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