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Materials Testing Laboratory

Interdisciplinary Engineering Department

Missouri S&T
Tension Test with 1" Extensometer
File name: 4130 Cylindrical.is_metal
	Number Inputs: Temperature (F)
	70.0

	Number Inputs: Humidity (%)
	50.0

	Data: Interval 1
	0.10000 sec

	Strain: Source for tensile strain
	Strain 1

	Strain: Gauge width 1
	1.00000 

	Strain: Auto balance
	True

	Extensometer Removal: Value
	100.00000 %

	End of Test: Sensitivity (%)
	20.00000

	General: Operator(s)
	Jeff Thomas

	Documents: Email to
	jthomas@mst.edu
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Results
	
	Specimen Label
	Geometry
	Crosshead Speed

(in/min)
	Modulus of Elasticity

(ksi)

	1
	
	Circular
	1.000
	21990

	2
	
	Circular
	1.000
	20766

	3
	
	Circular
	1.000
	21010

	4
	
	Circular
	1.000
	20523


	
	Load at 0.2%-Offset Yield

(lbf)
	Extension at 0.2%-Offset Yield

(in)
	Stress at 0.2%-Offset Yield

(ksi)
	Strain at 0.2%-Offset Yield

(%)

	1
	22076
	0.189
	72.9
	0.50

	2
	21818
	0.187
	72.3
	0.51

	3
	21799
	0.192
	72.2
	0.51

	4
	21754
	0.189
	72.1
	0.51


	
	Load at Max. Load

(lbf)
	Extension at Max. Load

(in)
	Stress at Max. Load

(ksi)
	Strain at Max. Load

(%)

	1
	29466
	0.787
	97.3
	7.17

	2
	29691
	0.790
	98.3
	6.90

	3
	29444
	0.791
	97.5
	7.26

	4
	29380
	0.780
	97.3
	7.28


	
	Load at Break

(lbf)
	Extension at Break

(in)
	Stress at Break (Engineering)

(ksi)
	Strain at Break

(%)

	1
	24601
	1.307
	81.2
	20.87

	2
	26395
	1.195
	87.4
	10.38

	3
	24956
	1.310
	82.7
	28.27

	4
	23485
	1.303
	77.8
	31.70


	
	Yield Energy

(ft-lbf)
	Break Energy

(ft-lbf)
	Modulus of Resilience (ksi)
	Modulus of Toughness (ksi)

	1
	6.3
	488.7
	0.251
	19.361

	2
	6.4
	242.9
	0.255
	9.654

	3
	6.4
	658.7
	0.253
	26.181

	4
	6.4
	729.8
	0.255
	29.006


	
	True Break Stress (ksi)
	Reduction of Area

(%)
	Elongation at Max. Load, Plastic (%)
	Elongation at Break, Plastic (%)

	1
	130.5
	37.740
	6.73
	20.50

	2
	115.7
	24.422
	6.43
	9.96

	3
	127.1
	34.964
	6.79
	27.87

	4
	128.7
	39.562
	6.80
	31.33


	
	Strength Coefficient, K

(ksi)
	Strain Hardening Exponent, n

()
	Break Location
	Specimen note

	1
	145.2
	0.118
	Unsure
	

	2
	150.1
	0.126
	Outside GL
	

	3
	147.3
	0.123
	Unsure
	

	4
	147.1
	0.123
	Unsure
	


Dimensions
	
	Intial length

(in)
	Initial width of plate

(in)
	Initial thickness of plate

(in)
	Initial diameter of cylinder

(in)

	1
	12.0000
	
	
	0.621

	2
	12.0000
	
	
	0.620

	3
	12.0000
	
	
	0.620

	4
	12.0000
	
	
	0.620


	
	Initial outer diameter of tube

(in)
	Initial wall thickness of tube

(in)
	Initial linear density

(tex)
	Initial area

(in^2)

	1
	
	
	
	0.303

	2
	
	
	
	0.302

	3
	
	
	
	0.302

	4
	
	
	
	0.302


	
	Final length

(in)
	Final width of plate

(in)
	Final thickness of plate

(in)
	Final diameter of cylinder

(in)

	1
	12.0000
	
	
	0.490

	2
	12.0000
	
	
	0.539

	3
	12.0000
	
	
	0.500

	4
	12.0000
	
	
	0.482


	
	Final outer diameter of tube

(in)
	Final wall thickness of tube

(in)
	Final linear density

(tex)
	Final area

(in^2)

	1
	
	
	
	0.189

	2
	
	
	
	0.228

	3
	
	
	
	0.196

	4
	
	
	
	0.182


	
	
	



