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STRENGTH OF MATERIALS LAB: AMEM 214
LABORATORY HANDOUT

EXPERIMENT 1 and 2: “TENSILE TEST TO DESTRUCTION”
Student’s name:

Reg. No:
Group No:











Date:

Experiment No. 1 and 2: TENSILE TEST TO DESTRUCTION

1.
OBJECTIVE

To measure and observe the behaviour of a tensile specimen, while being tested to destruction, and determine:

(a) The yield stress of the material.

(b) The ultimate stress of the material.

(c) The percentage elongation.

(d) The percentage reduction in area. 

(e) The value of Young’s modulus of the material.

2.
APPARATUS

Monsanto tensometer, Elongation gauge, Reduction in area gauge, callipers, tensile specimens.

3.
THEORY

For a specimen of length L and cross sectional area A, subjected to a tensile load F:

Nominal Stress: 
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Nominal Strain: εnom. =
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*True stress and true strain are the corrected values due to specimen necking.  
Elasticity modulus (Young’s modulus):
 E = 
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Yield stress:     σγ  = load at yield point

                                          Ao

Ultimate stress:   σu  = ultimate load

                                             Ao

Percent elongation = 
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Percent area reduction 
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4.
PROCEDURE

Note the specimen number, and find the specimen material from the attached specimen list.  Measure the diameter do (mm) the overall length Loverall (mm) and gauge length Lo (mm) of the specimen, and compare to the values given by the specimen manufacturer.

Before testing set the specimen in the Elongation Gauge, and the Reduction in Area Gauge, and zero each one, according to the attached instructions. These gauges will be used after the specimen is broken to give direct readings of the percent elongation and the percent area reduction.  

Insert the specimen in the tensometer, and perform the tensile test to destruction, following the attached instructions.  WARNING:  Memory vapour is poisonous.  Be very careful not to split any.

Remove the broken specimen from the tensometer, and measure the percent elongation and percent area reduction.

The relation between load (F) and 1 mm as well as elongation ΔL and 1 mm on the paper with the experimental data (F-ΔL) is: 








For the Force (F): 1mm is equal to …………. N  








For the elongation ΔL: 1 mm is equal to ………….. mm

Table 1:

	Reading
	Y

(mm)
	X

(mm)
	Force

F (N)
	Elongation

Li-Lo=ΔL (mm)

	0
	
	
	
	

	1
	
	
	
	


	…
	
	
	
	


After you fill table 1 plot the Force versus Elongation.  

From the above equations find the values for the nominal and true stress, nominal and true strain, nominal and true strain. 

Lo = ……….. mm, Ao = ……….. mm2
Table 2:

	Reading
	F (N)
	Li (mm)
	Ai

(mm2)
	ΔL
(mm)
	σnom

N/mm2
	σtrue

N/mm2
	εnom
	εtrue

	0
	
	
	
	
	
	
	
	

	1
	
	
	
	
	
	
	
	

	…
	
	
	
	
	
	
	
	


After you fill table 2 plot, 
a) Nominal stress versus Nominal Strain






b) True stress versus True Strain  

Finally, using the true stress versus true strain curve determine yield strength (σy), Elasticity modulus (E), ultimate stress (σu) and fracture strain. 

5.
CONCLUSIONS
· Comment on each of the results obtained, how accurate they are, and how they compare to published values.

· What, if any, are the possible sources of error in your experiment?

· How important are these errors?
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Figure 1: Monsanto tensometer
[image: image11.jpg]



Figure 2: Callipers
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Figure 3: Elongation gauge
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Figure 4: Reduction in area gauge
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Figure 5: General dimensions of specimen
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Figure 6: Specimen (L-R) Steel 0.1% C, Steel 0.4% C, Aluminum Alloy,

and Brass Alloy before the destruction test.
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Figure 7: Same specimen after the destruction test.
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Steel
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Polythene
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Polythene
Nylon

METRIC

SPECIMEN LIST AND SPECIFICATION

Composition,
B.S. Spec. No.
or Structure

70% Cu 30% Zn
70% Cu 30% Zn
70% Cu 30% Zn
60% Cu_40% Zn
B.S. 1476-HE15

B.S. 1476-HE 15

0-4% Carbon
0-4% Carbon
0-4% Carbon

0-1% Carbon
Crystalline with
amphorous regions
Crystalline with
amphorous regions
Crystalline glass
filled

Heat Treatment

Annealed

Annealed

Annealed

Annealed

Solution treated at
505°C for 1 hr. W.Q.
As above, then Aged
at 185°C for 6 hrs.
Normalised -

Oil quenched

Oil quenched &
tempered
Normalised

Cross Section

Size mm. Area mm?

dia.

505
3-57
5-06
5-05

5-06
5-05
5-06
5-05

5-05
5-06

12:7x3-15
12:7x3-156

12:7x3-15

20
10
20
20
20
20
20
20

20
20

40
40

40

Gauge
Length mm.

25-25
17-75
38-00
25-26
25-25
25-25
25-25
25-25

2525
25-25

50-0
50-0
50-0




	[image: image18.jpg]Force

Test Piece No.7 Metric/S.|,

Extension



 Specimen 7: Steel 0.1% Carbon
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 Specimen 10: Steel 0.4% Carbon
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Specimen 4: Brass
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 Specimen 6: Aluminum Alloy


Note: For all following calculations, the following scale was used for readings of Y and X:

For Y ( Force (N) 1mm = ………. N, For X ( Elongation 1mm = ......... mm
Experimental Results for Steel 0.1%C Specimen
	Reading
	Y
(mm)
	X
(mm)
	Force

F (N)
	Elongation

Li-Lo=ΔL (mm)

	1
	0
	0
	
	

	2
	4,5
	1
	
	

	3
	13
	2
	
	

	4
	22
	3
	
	

	5
	34
	5
	
	

	6
	40,5
	6
	
	

	7
	54
	8
	
	

	8
	75
	11
	
	

	9
	72
	11,5
	
	

	10
	70
	13
	
	

	11
	72
	15
	
	

	12
	79,5
	18
	
	

	13
	88
	24
	
	

	14
	97
	38
	
	

	15
	97,5
	43
	
	

	16
	95,5
	58
	
	

	17
	83
	67
	
	

	18
	66
	72,5
	
	


Table 1: Force and Elongation (Steel 0.1% Carbon)

After you fill table 1 plot the Force versus Elongation.  

Reduction in area: %

Percentage elongation: %

Final internal length: mm 

Final External length: mm 

Final diameter: mm

Experimental Results for Steel 0.4%C Specimen
	Reading
	Y
(mm)
	X
(mm)
	Force

F (N)
	Elongation

Li-Lo=ΔL (mm)

	1
	0
	0
	
	

	2
	18
	2
	
	

	3
	40
	4
	
	

	4
	58
	6
	
	

	5
	81
	8
	
	

	6
	78
	11
	
	

	7
	83
	12
	
	

	8
	87
	14
	
	

	9
	97
	17
	
	

	10
	110
	27
	
	

	11
	113
	33
	
	

	12
	114
	37
	
	

	13
	110
	52
	
	

	14
	102
	56
	
	


Table 2: Force and Elongation (Steel 0.4% Carbon)

After you fill table 2 plot the Force versus Elongation.  

Reduction in area: %

Percentage elongation: %

Final internal length: mm 

Final External length: mm 

Final diameter: mm

	No.
	F (N)
	Li (mm)
	Ai

(mm2)
	ΔL
(mm)
	σnom

N/mm2
	σtrue

N/mm2
	εnom
	εtrue

	0
	
	
	
	
	
	
	
	

	1
	
	
	
	
	
	
	
	


	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	
	

	10
	
	
	
	
	
	
	
	

	11
	
	
	
	
	
	
	
	

	12
	
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	
	

	15
	
	
	
	
	
	
	
	

	16
	
	
	
	
	
	
	
	

	17
	
	
	
	
	
	
	
	


Table 3: Steel 0.1%C Specimen

	No.
	F (N)
	Li (mm)
	Ai

(mm2)
	ΔL
(mm)
	σnom

N/mm2
	σtrue

N/mm2
	εnom
	εtrue

	0
	
	
	
	
	
	
	
	

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	
	

	10
	
	
	
	
	
	
	
	

	11
	
	
	
	
	
	
	
	

	12
	
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	
	


Table 4: Steel 0.4%C Specimen

After you fill table 3 and 4 plot, 
a) Nominal stress versus Nominal Strain







b) True stress versus True Strain  

Experimental Results for Aluminum Specimen
	Reading
	Y
(mm)
	X
(mm)
	Force

F (N)
	Elongation

Li-Lo=ΔL (mm)

	1
	0
	0
	
	

	2
	39
	6
	
	

	3
	43,1
	9
	
	

	4
	44,9
	13
	
	

	5
	46
	18
	
	

	6
	45,9
	25
	
	

	7
	45
	31
	
	

	8
	42
	35
	
	

	9
	39
	37
	
	

	10
	35
	39
	
	


Table 5: Aluminum Specimen

After you fill table 5 plot the Force versus Elongation.  

Reduction in area: %

Percentage elongation: %

Final internal length: mm 

Final External length: mm 

Final diameter: mm

Experimental Results for Brass Specimen

	Reading
	Y
(mm)
	X
(mm)
	Force

F (N)
	Elongation

Li-Lo=ΔL (mm)

	1
	0
	0
	
	

	2
	3
	1
	
	

	3
	15
	2
	
	

	4
	35
	5
	
	

	5
	38
	7
	
	

	6
	49
	15
	
	

	7
	56
	23
	
	

	8
	63
	35
	
	

	9
	65
	39
	
	

	10
	70
	57
	
	

	11
	71
	69
	
	

	12
	71
	75
	
	

	13
	67
	79
	
	

	14
	62
	82
	
	

	15
	55
	85
	
	


Table 6: Brass Specimen

After you fill table 6 plot the Force versus Elongation.  

Reduction in area: %

Percentage elongation: %

Final internal length: mm

Final External length: mm

Final diameter: mm 



	No
	F

(N)
	Li 

(mm)
	Ai

(mm2)
	ΔL

(mm)
	σnom

N/mm2
	σtrue

N/mm2
	εnom
	εtrue

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	
	

	10
	
	
	
	
	
	
	
	


Table 7: Aluminum specimen

	No
	F

(N)
	Li 

(mm)
	Ai

(mm2)
	ΔL

(mm)
	σnom

N/mm2
	σtrue

N/mm2
	εnom
	εtrue

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	
	

	10
	
	
	
	
	
	
	
	

	11
	
	
	
	
	
	
	
	

	12
	
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	
	

	15
	
	
	
	
	
	
	
	


Table 8: Brass specimen

After you fill table 7 and 8 plot, 
a) Nominal stress versus Nominal Strain







b) True stress versus True Strain  

Results for 0.1% C (data taken from the graphs):

Modulus of Elasticity (E) =
[image: image22.wmf]e

s

= 

Yield stress: σγ = 

Ultimate stress: σu = 

Fracture strain: εF =  

Results for 0.4% C (data taken from the graphs):

Modulus of Elasticity (E) =
[image: image23.wmf]e

s

= 

Yield stress: σγ = 

Ultimate stress: σu = 

Fracture strain: εF = 

Results for Aluminum Alloy (data taken from the graphs):

Modulus of Elasticity (E) = 
[image: image24.wmf]e

s

=  

Yield stress: σy = 
Ultimate stress: σu = 

Fracture strain: εF = 

Results for Brass Alloy (data taken from the graphs):

Modulus of Elasticity (E) =
[image: image25.wmf]e

s

= 

Yield stress: σγ = 
Ultimate stress: σu = 
Fracture strain: εF =  

5.
CONCLUSIONS
· Comment on each of the results obtained, how accurate they are, and how they compare to published values.

· What, if any, are the possible sources of error in your experiment?

· How important are these errors?
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