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[bookmark: _Toc66852922]Introduction
One of the most basic and popular forms of mechanical testing is the tensile test, also regarded as a tension test. A tensile test involves applying tensile (pulling) force to a component and measuring the reaction of the specimen (Instron.us. 2021). Tensile assessments measure how solid an object is and how far it could extend by doing so (Wang, et al., 2010). Tensile tests are commonly performed on electromechanical or standardized testing devices, and they are easy to execute and completely uniform.
A complete description of the structure's tensile characteristics by testing it when it’s being pulled. Once recorded, a graph of the information yields a stress / strain curve that depicts how the component responded to the load applied (Effendi, and Putra, 2021). The points of failure or breakage is of particular importance, but the elastic modulus, yield strength, as well as strain are also essential characteristics of materials.
[bookmark: _Toc66852923]Aims
The aims of this experiment for tensile testing are:
· To identify reasons for tensile testing is carried out in the industry
· To examine the comparisons between the theoretical and experimental in tensile test
· To analyze the errors that occurred during tensile testing
· To evaluate the difference in the strain-stress curve of brass and carbon steel, used in the experiment and using the data taken from the graphs.



[bookmark: _Toc66852924]Applicable Theory
Tensile testing is by far the most common method for measuring force and evaluating materials. Tensile tests are mainly used to evaluate a component's, parts, or object's mechanical properties when subjected to static, loading conditions. Both content testing and force analysis use the same testing tool, but the findings are not the same (Chen, Schott, and Lodewijks, 2016). The tensile characteristics of a substance or device are determined by a tensile test. Fracture of the test specimen is used to determine its ductility or brittleness, and several other critical properties including tensile strength, yield point, elastic limit, elongation percentage, modulus of elasticity, as well as hardness.
[image: ]
[bookmark: _Toc66852960]Figure 1: Illustration of Stress-strain curve for tensile test (Instron.us. 2021)


[bookmark: _Toc66852925]Ultimate Tensile Strength
The ultimate tensile strength (UTS) of a component is one of the significant characteristics that can be evaluated. This is the highest amount of stress a material can withstand during testing. Depending on whether the component is brittle, ductile, or has characteristics of both, the UTS can or may not correspond to the specimen's toughness at split. When a substance is examined in the laboratory, it may be ductile, however when used in operation and subjected to intense cold conditions it may become fragile.
[bookmark: _Toc66852926]Hooke's Law
The preliminary part of the experiment for most specimens would show a linear correlation with the exerted load or stress and the specimen's extension. In such linear zone, the line follows "Hooke's Law," which states that the ratio of stress to strain is unchanged, or. The "Elastic modulus" or "Young's Modulus" is the slope of the line in this area whereby stress (σ) is corresponding to strain (ε)."
[image: graph showing offset method for determing yield point]
[bookmark: _Toc66852961]Figure 2: Strain-stress curve (Instron.us. 2021)
[bookmark: _Toc66852927]Modulus of Elasticity
The modulus of elasticity is a toughness measurement for a component that only corresponds to the stress - strain curve area. The tensile force can be extracted from the specimens in this linear area, and the sample will revert to the same state it was in before the force was introduced.  Hooke's Law no longer exists because the gradient is no longer linear, as well as it diverges from the steady connection and the material undergoes some irreversible deformation. The "elastic or corresponding limit" is the point at which the material responds plastically to any further rise in loading or stress in the tensile test (Wang, Zhou, and Xia, 2014). If the force is extracted this will not revert to its initial or undamaged state.
[bookmark: _Toc66852928]Yield Strength
The stress subjected to a component, as the plastic deformation begins is referred to as its "yield strength" (Joun, Eom, and Lee, 2018).

[bookmark: _Toc66852929]Offset Method
The detachment from the elastic zone is difficult to detect in certain components (for example, metals as well as plastics).  As a result, an offset method for determining the object's yield strength is permitted. When calculating the yield strength of materials, this approach is widely used. An offset is defined as a proportion of strain when measuring materials as per ASTM E8/E8M. (Usually 0.2 percent) (Hart, 2017). The Yield Strength is calculated by the offset approach from the intersect position "r" once the path of the linear elastic area (with gradient equivalent to Modulus of Elasticity) is taken from the offsets "m."
[bookmark: _Toc66852930]Alternate Moduli
Some components' tensile curves might not provide a well-defined linear area. In such situations, Standard ASTM E111, and Modulus of Elasticity, offers various approaches for evaluating an object's compressive strength. The secant modulus as well as tangent modulus are the two alternative moduli.
[bookmark: _Toc66852931]Strain
It will therefore be possible to determine the elasticity (stretched) the material goes through while tensile testing. It can be represented as an absolute deformation or as a proportional change in length known as "strain." "Engineering strain" and "real strain" are two separate ways of describing strain (Merdaci, Belghoul, And Hadj Mostefa, 2019). Engineering strain is perhaps the simplest and most widely used strain term. It's the proportion of the length adjustment to the initial length, [image: engineering strain formula] (French, and Weinrich, 2013). The real strain is identical, but it is determined by the specimen's instantaneous span while the test continues, [image: true strain formula] (French, and Weinrich, 2013).
[bookmark: _Toc66852932]Equipment List and Labelled Sketch/Picture
· Measure the length of the brass test specimen.
· Measure the diameter of the brass test specimen.
· Load and fix the test specimen on the lower grip.
· Attach the upper grip to the specimen and fix it.
· Close the safety door.
· Using the computer software of the machine, set an appropriate loading rate and start the machine.
· When the steel test specimen reaches failure, stop the machine and remove the test specimen parts.
· Draw a graph for Engineering Stress vs Engineering Strain.
· Find the required mechanical properties from the graph.
· Apply the above steps for the carbon steel test specimen.








[bookmark: _Toc66852933]Apparatus
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[bookmark: _Toc66852962]Figure 3: Tensile Test Equipment Parts (French, and Weinrich, 2013)
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[bookmark: _Toc66852963]Figure 4: Outlook of Tensile Test Equipment
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[bookmark: _Toc66852964]Figure 5: Specimen Standard Outlook (Cai, and Young, 2019)
[bookmark: _Toc66852934]Calculation and Analysis
The force calculations are separated by the material's cross-sectional area to generate stress (= F/A). Strain observations are derived by calculating the elongation by the material's initial length (ε = ∆L/L). These numbers are then plotted on an XY graph known as a stress-Strain graph (Cai, and Young, 2019).
The calculation for strain will be:
Let’s the original length of both brass and carbon steel to be 12.7cm or 10.127m and cross-section arear to be 3.81418592 x 105 m2 after application of forces to each it elongated by 16.98mm for brass and 7.52 mm for carbon steel after a force of 0.527KN and 0.631KN respectively. Therefore



Stresses for both specimens will be given by





The table for the data from calculation and analysis for each specimen are shown in the appendix
[bookmark: _Toc66852935]Results
A curve of stress (load) against extension is the outcome of this test (amount it stretched). When the quantity of force necessary to extend a component are dependent on its size (as well as, of necessity, its characteristics), comparing different components can be difficult. When developing for engineering material where the component must endure such stresses, the capacity to create a useful comparison is critical as shown below in case of brass and carbon steel.
The plotted graphs are as shown: 
UTS
Yielding point
Young modulus of elasticity

[bookmark: _Toc66852965]Figure 6: Brass Hard Drawn for Stress-strain
In the figure of Brass Hard Drawn for Stress-strain, the elastic limit is at extension of 0.41mm and force of 6.175KN. The UTS is situated at extension of 7.05 mm and force of 7.753KN. The yield point/break point is at extension of 9.37 mm and force of 5.077KN

Yielding point
UTS
Young modulus of elasticity

[bookmark: _Toc66852966]Figure 7: Annealed Brass Stress-strain
In the figure of Annealed Brass Stress-strain, the elastic limit is at extension of 0.16 m and force of 2. 022KN. The UTS is situated at extension of 14.15 m and force of 7.025KN. The yield point/break point is at extension of 16.98 m and force of 4.091KN









		UTS
Yielding point

[bookmark: _Toc66852967]Figure 8: 0.4% Carbon steel Stress-Strain
In the figure of 0.4% Carbon steel Stress-Strain, the elastic limit is at extension of 0.55 m and force of 9.716 KN. The UTS is situated at extension of 4.65 m and force of 12.978 KN. The yield point/break point is at extension of 7.52 mm and force of 8.877 KN






Comparison with Standard Data for the Materials and Deviation 
The elongation proportion of brass ɛ = (ΔL/L) x 100 at yield was  while the standard elongation as shown in table one below is 52%. The reason for the difference may be due   to the different size of the diameter, sample of specimen and some inaccuracy from the tensile machine. 

Table 1: Brass Standard Properties
[image: ]
The elongation of carbon steel was found to be 0.0592 or 5.92% at the final extension of carbon steel. When compared to the standard elongation property of carbon steel, it is less than the experimental. The standard has elongation percentage of 15% as shown in table 2 below. The reasons for the difference in elongation proportions between standard data and experimental data is because some inaccuracy in machine reading and some errors may have incurred during clamping of specimens on the tensile machine.


Table 2: Carbon Steel Standard Properties
[image: ]
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Conclusion
 The experiment carried out, demonstrated the characteristics of annealed brass and carbon steel. The procedure was demonstrated clearly in training, and the results were equally informative.  The results of assessing how different loadings influenced the results, were apparent when the experiments were conducted, but they only seemed evident after graphed. Figures show the stress-strain graph for all two specimens. It was discovered which higher forces render brass relatively ductile by raising the overall strain but decreasing the stress before splitting. Future laboratories should take extra measures to protect that all of the experiments are performed accurately.  If the specimen brake outside the gage, it would be advisable to repeat the test to ensure the findings are accurate before drawing any assumptions. Finally, yielding very reliable evidence that compared favorably to existing literature.
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Appendix
	Brass hard drawn
	
	Brass annealed
	
	0.4% Carbon steel

	SET 1
	
	
	
	
	
	
	

	Extension (mm)
	Load kN
	
	Extension (mm)
	Load kN
	
	Extension (mm)
	Load kN

	0.04
	0.527
	
	0.00
	0.099
	
	0.00
	0.110

	0.08
	1.114
	
	0.04
	0.499
	
	0.04
	0.631

	0.12
	1.795
	
	0.08
	0.994
	
	0.08
	1.293

	0.16
	2.551
	
	0.12
	1.446
	
	0.12
	1.889

	0.20
	3.339
	
	0.16
	1.819
	
	0.16
	2.515

	0.24
	4.101
	
	0.20
	2.022
	
	0.20
	3.189

	0.29
	4.918
	
	0.25
	2.052
	
	0.24
	3.987

	0.33
	5.485
	
	0.29
	2.112
	
	0.29
	4.971

	0.37
	5.906
	
	0.33
	2.176
	
	0.33
	5.899

	0.41
	6.175
	
	0.37
	2.241
	
	0.36
	6.836

	0.45
	6.316
	
	0.41
	2.300
	
	0.40
	7.817

	0.49
	6.376
	
	0.45
	2.340
	
	0.45
	8.786

	0.53
	6.399
	
	0.49
	2.383
	
	0.49
	9.716

	0.57
	6.433
	
	0.53
	2.436
	
	0.55
	9.597

	0.61
	6.446
	
	0.57
	2.489
	
	0.59
	9.501

	0.65
	6.476
	
	0.61
	2.529
	
	0.63
	9.478

	0.69
	6.505
	
	0.65
	2.580
	
	0.67
	9.495

	0.73
	6.537
	
	0.69
	2.629
	
	0.71
	9.425

	0.78
	6.545
	
	0.73
	2.679
	
	0.79
	9.440

	0.82
	6.566
	
	0.78
	2.707
	
	0.83
	9.539

	0.86
	6.587
	
	0.82
	2.757
	
	0.87
	9.466

	0.90
	6.613
	
	0.86
	2.789
	
	0.91
	9.425

	0.94
	6.631
	
	0.90
	2.830
	
	0.95
	9.502

	0.98
	6.664
	
	0.94
	2.879
	
	1.02
	9.276

	1.02
	6.672
	
	0.98
	2.918
	
	1.08
	9.515

	1.06
	6.698
	
	1.02
	2.942
	
	1.12
	9.799

	1.10
	6.720
	
	1.06
	2.982
	
	1.16
	9.975

	1.14
	6.733
	
	1.10
	3.010
	
	1.20
	10.130

	1.18
	6.755
	
	1.14
	3.054
	
	1.27
	10.391

	1.23
	6.776
	
	1.18
	3.094
	
	1.31
	10.526

	1.27
	6.795
	
	1.22
	3.124
	
	1.35
	10.633

	1.31
	6.804
	
	1.27
	3.145
	
	1.39
	10.756

	1.35
	6.829
	
	1.31
	3.179
	
	1.43
	10.865

	1.39
	6.847
	
	1.35
	3.217
	
	1.47
	10.972

	1.43
	6.871
	
	1.39
	3.252
	
	1.51
	11.073

	1.47
	6.888
	
	1.43
	3.294
	
	1.55
	11.167

	1.51
	6.883
	
	1.47
	3.314
	
	1.59
	11.248

	1.55
	6.905
	
	1.51
	3.335
	
	1.63
	11.330

	1.59
	6.922
	
	1.55
	3.369
	
	1.67
	11.423

	1.63
	6.941
	
	1.59
	3.399
	
	1.71
	11.490

	1.67
	6.954
	
	1.63
	3.430
	
	1.76
	11.562

	1.71
	6.978
	
	1.67
	3.467
	
	1.80
	11.635

	1.76
	6.979
	
	1.71
	3.499
	
	1.84
	11.704

	1.80
	6.997
	
	1.76
	3.505
	
	1.88
	11.753

	1.84
	7.014
	
	1.80
	3.540
	
	1.92
	11.824

	1.88
	7.025
	
	1.84
	3.572
	
	1.96
	11.895

	1.92
	7.045
	
	1.88
	3.602
	
	2.00
	11.949

	1.96
	7.043
	
	1.92
	3.631
	
	2.04
	12.006

	2.01
	7.061
	
	1.96
	3.660
	
	2.08
	12.049

	2.05
	7.082
	
	2.00
	3.682
	
	2.12
	12.095

	2.09
	7.092
	
	2.04
	3.713
	
	2.16
	12.155

	2.13
	7.116
	
	2.08
	3.740
	
	2.20
	12.203

	2.17
	7.134
	
	2.12
	3.763
	
	2.25
	12.246

	2.25
	7.129
	
	2.16
	3.799
	
	2.29
	12.278

	2.29
	7.154
	
	2.20
	3.829
	
	2.33
	12.319

	2.33
	7.165
	
	2.25
	3.842
	
	2.37
	12.364

	2.37
	7.174
	
	2.29
	3.875
	
	2.41
	12.381

	2.41
	7.190
	
	2.33
	3.894
	
	2.45
	12.430

	2.45
	7.215
	
	2.37
	3.927
	
	2.50
	12.461

	2.49
	7.206
	
	2.41
	3.957
	
	2.54
	12.495

	2.53
	7.223
	
	2.45
	3.989
	
	2.58
	12.518

	2.58
	7.243
	
	2.50
	3.993
	
	2.62
	12.551

	2.61
	7.255
	
	2.54
	4.022
	
	2.66
	12.581

	2.65
	7.263
	
	2.58
	4.041
	
	2.70
	12.615

	2.69
	7.267
	
	2.62
	4.071
	
	2.74
	12.626

	2.74
	7.283
	
	2.66
	4.099
	
	2.78
	12.655

	2.78
	7.288
	
	2.69
	4.135
	
	2.82
	12.673

	2.82
	7.302
	
	2.74
	4.148
	
	2.86
	12.698

	2.86
	7.303
	
	2.78
	4.177
	
	2.90
	12.725

	2.90
	7.331
	
	2.82
	4.200
	
	2.95
	12.734

	2.94
	7.337
	
	2.86
	4.221
	
	2.99
	12.742

	2.99
	7.329
	
	2.90
	4.260
	
	3.03
	12.771

	3.03
	7.358
	
	2.94
	4.281
	
	3.07
	12.783

	3.07
	7.354
	
	2.99
	4.295
	
	3.11
	12.798

	3.11
	7.344
	
	3.03
	4.315
	
	3.15
	12.811

	3.15
	7.385
	
	3.07
	4.340
	
	3.19
	12.831

	3.19
	7.382
	
	3.11
	4.364
	
	3.25
	12.837

	3.25
	7.411
	
	3.15
	4.398
	
	3.29
	12.845

	3.32
	7.414
	
	3.19
	4.422
	
	3.33
	12.869

	3.36
	7.405
	
	3.25
	4.439
	
	3.37
	12.882

	3.40
	7.402
	
	3.29
	4.462
	
	3.41
	12.887

	3.44
	7.421
	
	3.33
	4.482
	
	3.47
	12.882

	3.48
	7.448
	
	3.37
	4.508
	
	3.51
	12.910

	3.53
	7.457
	
	3.41
	4.534
	
	3.55
	12.923

	3.57
	7.474
	
	3.48
	4.566
	
	3.59
	12.931

	3.61
	7.470
	
	3.52
	4.590
	
	3.63
	12.934

	3.65
	7.486
	
	3.56
	4.607
	
	3.68
	12.947

	3.72
	7.490
	
	3.60
	4.631
	
	3.72
	12.947

	3.78
	7.483
	
	3.64
	4.661
	
	3.78
	12.948

	3.82
	7.496
	
	3.68
	4.690
	
	3.82
	12.958

	3.86
	7.488
	
	3.72
	4.681
	
	3.86
	12.969

	3.90
	7.525
	
	3.76
	4.708
	
	3.90
	12.978

	3.97
	7.551
	
	3.80
	4.733
	
	3.97
	12.968

	4.01
	7.547
	
	3.84
	4.753
	
	4.04
	12.981

	4.05
	7.548
	
	3.88
	4.777
	
	4.08
	12.986

	4.11
	7.561
	
	3.92
	4.800
	
	4.13
	12.986

	4.15
	7.546
	
	3.97
	4.807
	
	4.16
	12.988

	4.21
	7.546
	
	4.01
	4.837
	
	4.21
	12.994

	4.25
	7.553
	
	4.05
	4.857
	
	4.31
	12.978

	4.33
	7.563
	
	4.09
	4.874
	
	4.35
	12.991

	4.37
	7.591
	
	4.13
	4.904
	
	4.39
	12.986

	4.41
	7.603
	
	4.17
	4.927
	
	4.45
	13.001

	4.47
	7.608
	
	4.22
	4.938
	
	4.49
	12.990

	4.51
	7.608
	
	4.26
	4.961
	
	4.53
	12.977

	4.55
	7.612
	
	4.30
	4.974
	
	4.57
	12.969

	4.61
	7.624
	
	4.34
	5.000
	
	4.61
	12.972

	4.65
	7.611
	
	4.38
	5.029
	
	4.65
	12.978

	4.70
	7.608
	
	4.42
	5.035
	
	4.71
	12.975

	4.74
	7.608
	
	4.46
	5.055
	
	4.75
	12.960

	4.78
	7.611
	
	4.50
	5.074
	
	4.79
	12.952

	4.84
	7.626
	
	4.54
	5.093
	
	4.84
	12.952

	4.88
	7.652
	
	4.58
	5.113
	
	4.88
	12.953

	4.95
	7.655
	
	4.62
	5.138
	
	4.95
	12.939

	4.99
	7.652
	
	4.66
	5.153
	
	4.99
	12.923

	5.05
	7.655
	
	4.71
	5.159
	
	5.00
	13.094

	5.09
	7.668
	
	4.75
	5.183
	
	5.04
	12.929

	5.13
	7.663
	
	4.79
	5.201
	
	5.11
	12.902

	5.19
	7.675
	
	4.83
	5.219
	
	5.15
	12.897

	5.23
	7.659
	
	4.87
	5.244
	
	5.19
	12.895

	5.27
	7.650
	
	4.91
	5.267
	
	5.23
	12.879

	5.31
	7.660
	
	4.95
	5.276
	
	5.27
	12.850

	5.38
	7.669
	
	4.99
	5.285
	
	5.31
	12.835

	5.44
	7.681
	
	5.03
	5.315
	
	5.37
	12.830

	5.48
	7.697
	
	5.07
	5.344
	
	5.44
	12.800

	5.52
	7.702
	
	5.11
	5.361
	
	5.48
	12.777

	5.56
	7.702
	
	5.15
	5.374
	
	5.52
	12.751

	5.60
	7.711
	
	5.19
	5.373
	
	5.56
	12.732

	5.64
	7.712
	
	5.23
	5.388
	
	5.60
	12.724

	5.69
	7.722
	
	5.27
	5.412
	
	5.65
	12.684

	5.72
	7.720
	
	5.31
	5.425
	
	5.69
	12.655

	5.77
	7.723
	
	5.35
	5.443
	
	5.73
	12.612

	5.81
	7.712
	
	5.39
	5.477
	
	5.77
	12.589

	5.85
	7.709
	
	5.44
	5.474
	
	5.81
	12.569

	5.89
	7.712
	
	5.48
	5.490
	
	5.85
	12.533

	5.93
	7.705
	
	5.52
	5.504
	
	5.89
	12.483

	5.97
	7.714
	
	5.56
	5.524
	
	5.94
	12.450

	6.01
	7.711
	
	5.60
	5.554
	
	5.98
	12.401

	6.08
	7.722
	
	5.65
	5.553
	
	6.02
	12.342

	6.12
	7.731
	
	5.69
	5.563
	
	6.07
	12.303

	6.19
	7.735
	
	5.73
	5.580
	
	6.10
	12.269

	6.23
	7.733
	
	5.77
	5.602
	
	6.18
	12.191

	6.28
	7.745
	
	5.81
	5.622
	
	6.22
	12.117

	6.32
	7.737
	
	5.85
	5.636
	
	6.26
	12.058

	6.36
	7.733
	
	5.89
	5.645
	
	6.30
	12.014

	6.40
	7.798
	
	5.93
	5.653
	
	6.34
	11.955

	6.44
	7.741
	
	5.97
	5.680
	
	6.38
	11.893

	6.48
	7.733
	
	6.01
	5.697
	
	6.42
	11.842

	6.52
	7.728
	
	6.05
	5.704
	
	6.46
	11.769

	6.56
	7.736
	
	6.09
	5.726
	
	6.50
	11.694

	6.60
	7.741
	
	6.13
	5.739
	
	6.54
	11.625

	6.67
	7.767
	
	6.18
	5.745
	
	6.58
	11.558

	6.71
	7.757
	
	6.22
	5.764
	
	6.62
	11.492

	6.75
	7.750
	
	6.26
	5.780
	
	6.67
	11.416

	6.79
	7.737
	
	6.30
	5.800
	
	6.71
	11.322

	6.84
	7.748
	
	6.34
	5.821
	
	6.75
	11.242

	6.91
	7.744
	
	6.38
	5.837
	
	6.79
	11.157

	6.97
	7.767
	
	6.44
	5.847
	
	6.83
	11.081

	7.01
	7.755
	
	6.48
	5.868
	
	6.87
	10.995

	7.05
	7.753
	
	6.52
	5.878
	
	6.91
	10.886

	7.09
	7.770
	
	6.56
	5.890
	
	6.95
	10.784

	7.13
	7.781
	
	6.59
	5.889
	
	6.99
	10.693

	7.17
	7.754
	
	6.67
	5.920
	
	7.03
	10.603

	7.21
	7.750
	
	6.71
	5.926
	
	7.07
	10.499

	7.25
	7.748
	
	6.75
	5.943
	
	7.11
	10.397

	7.29
	7.748
	
	6.79
	5.950
	
	7.16
	10.283

	7.36
	7.767
	
	6.83
	5.969
	
	7.20
	10.160

	7.40
	7.753
	
	6.87
	5.985
	
	7.24
	10.025

	7.44
	7.759
	
	6.92
	5.999
	
	7.28
	9.914

	7.50
	7.751
	
	6.96
	6.008
	
	7.32
	9.789

	7.54
	7.755
	
	7.00
	6.018
	
	7.36
	9.669

	7.58
	7.735
	
	7.04
	6.040
	
	7.40
	9.523

	7.65
	7.746
	
	7.08
	6.061
	
	7.44
	9.380

	7.69
	7.751
	
	7.12
	6.063
	
	7.48
	9.229

	7.77
	7.728
	
	7.16
	6.062
	
	7.52
	8.877

	7.81
	7.728
	
	7.20
	6.081
	
	
	

	7.85
	7.723
	
	7.24
	6.094
	
	
	

	7.90
	7.733
	
	7.28
	6.094
	
	
	

	7.94
	7.723
	
	7.32
	6.118
	
	
	

	7.98
	7.706
	
	7.36
	6.126
	
	
	

	8.03
	7.705
	
	7.40
	6.147
	
	
	

	8.07
	7.712
	
	7.44
	6.149
	
	
	

	8.13
	7.720
	
	7.50
	6.170
	
	
	

	8.17
	7.701
	
	7.54
	6.178
	
	
	

	8.21
	7.688
	
	7.58
	6.197
	
	
	

	8.25
	7.667
	
	7.65
	6.193
	
	
	

	8.29
	7.659
	
	7.69
	6.212
	
	
	

	8.33
	7.658
	
	7.73
	6.230
	
	
	

	8.40
	7.654
	
	7.77
	6.227
	
	
	

	8.44
	7.629
	
	7.81
	6.248
	
	
	

	8.48
	7.608
	
	7.85
	6.274
	
	
	

	8.51
	7.593
	
	7.90
	6.264
	
	
	

	8.56
	7.585
	
	7.94
	6.274
	
	
	

	8.60
	7.589
	
	7.98
	6.291
	
	
	

	8.64
	7.553
	
	8.02
	6.287
	
	
	

	8.68
	7.530
	
	8.06
	6.316
	
	
	

	8.72
	7.501
	
	8.10
	6.316
	
	
	

	8.76
	7.486
	
	8.17
	6.322
	
	
	

	8.80
	7.479
	
	8.21
	6.335
	
	
	

	8.84
	7.448
	
	8.25
	6.350
	
	
	

	8.88
	7.413
	
	8.29
	6.361
	
	
	

	8.92
	7.370
	
	8.33
	6.380
	
	
	

	8.96
	7.302
	
	8.39
	6.375
	
	
	

	9.00
	7.228
	
	8.46
	6.389
	
	
	

	9.04
	7.150
	
	8.50
	6.418
	
	
	

	9.08
	6.996
	
	8.57
	6.445
	
	
	

	9.12
	6.733
	
	8.63
	6.437
	
	
	

	9.16
	6.367
	
	8.67
	6.441
	
	
	

	9.20
	6.097
	
	8.71
	6.437
	
	
	

	9.24
	5.864
	
	8.75
	6.467
	
	
	

	9.28
	5.676
	
	8.79
	6.487
	
	
	

	9.32
	5.464
	
	8.84
	6.527
	
	
	

	9.37
	5.077
	
	8.88
	6.519
	
	
	

	
	
	
	8.94
	6.524
	
	
	

	
	
	
	8.98
	6.507
	
	
	

	
	
	
	9.02
	6.485
	
	
	

	
	
	
	9.06
	6.467
	
	
	

	
	
	
	9.12
	6.531
	
	
	

	
	
	
	9.16
	6.553
	
	
	

	
	
	
	9.20
	6.565
	
	
	

	
	
	
	9.24
	6.569
	
	
	

	
	
	
	9.28
	6.583
	
	
	

	
	
	
	9.32
	6.589
	
	
	

	
	
	
	9.37
	6.595
	
	
	

	
	
	
	9.41
	6.593
	
	
	

	
	
	
	9.45
	6.592
	
	
	

	
	
	
	9.49
	6.584
	
	
	

	
	
	
	9.53
	6.609
	
	
	

	
	
	
	9.59
	6.613
	
	
	

	
	
	
	9.63
	6.665
	
	
	

	
	
	
	9.67
	6.682
	
	
	

	
	
	
	9.75
	6.673
	
	
	

	
	
	
	9.79
	6.651
	
	
	

	
	
	
	9.86
	6.617
	
	
	

	
	
	
	9.90
	6.649
	
	
	

	
	
	
	9.93
	6.656
	
	
	

	
	
	
	9.97
	6.655
	
	
	

	
	
	
	10.02
	6.703
	
	
	

	
	
	
	10.07
	6.705
	
	
	

	
	
	
	10.11
	6.720
	
	
	

	
	
	
	10.16
	6.717
	
	
	

	
	
	
	10.20
	6.728
	
	
	

	
	
	
	10.24
	6.750
	
	
	

	
	
	
	10.28
	6.761
	
	
	

	
	
	
	10.35
	6.759
	
	
	

	
	
	
	10.39
	6.751
	
	
	

	
	
	
	10.43
	6.744
	
	
	

	
	
	
	10.47
	6.750
	
	
	

	
	
	
	10.54
	6.760
	
	
	

	
	
	
	10.60
	6.777
	
	
	

	
	
	
	10.63
	6.798
	
	
	

	
	
	
	10.70
	6.825
	
	
	

	
	
	
	10.74
	6.808
	
	
	

	
	
	
	10.78
	6.816
	
	
	

	
	
	
	10.82
	6.845
	
	
	

	
	
	
	10.86
	6.814
	
	
	

	
	
	
	10.90
	6.789
	
	
	

	
	
	
	10.96
	6.789
	
	
	

	
	
	
	11.00
	6.794
	
	
	

	
	
	
	11.04
	6.801
	
	
	

	
	
	
	11.09
	6.795
	
	
	

	
	
	
	11.13
	6.798
	
	
	

	
	
	
	11.17
	6.821
	
	
	

	
	
	
	11.21
	6.838
	
	
	

	
	
	
	11.25
	6.850
	
	
	

	
	
	
	11.29
	6.873
	
	
	

	
	
	
	11.33
	6.858
	
	
	

	
	
	
	11.37
	6.858
	
	
	

	
	
	
	11.41
	6.859
	
	
	

	
	
	
	11.49
	6.879
	
	
	

	
	
	
	11.54
	6.907
	
	
	

	
	
	
	11.58
	6.890
	
	
	

	
	
	
	11.62
	6.879
	
	
	

	
	
	
	11.66
	6.886
	
	
	

	
	
	
	11.70
	6.896
	
	
	

	
	
	
	11.76
	6.903
	
	
	

	
	
	
	11.82
	6.876
	
	
	

	
	
	
	11.86
	6.873
	
	
	

	
	
	
	11.93
	6.889
	
	
	

	
	
	
	11.97
	6.909
	
	
	

	
	
	
	12.03
	6.928
	
	
	

	
	
	
	12.07
	6.927
	
	
	

	
	
	
	12.11
	6.931
	
	
	

	
	
	
	12.15
	6.939
	
	
	

	
	
	
	12.19
	6.954
	
	
	

	
	
	
	12.23
	6.959
	
	
	

	
	
	
	12.32
	6.926
	
	
	

	
	
	
	12.36
	6.916
	
	
	

	
	
	
	12.40
	6.915
	
	
	

	
	
	
	12.44
	6.922
	
	
	

	
	
	
	12.48
	6.926
	
	
	

	
	
	
	12.52
	6.918
	
	
	

	
	
	
	12.57
	6.924
	
	
	

	
	
	
	12.61
	6.939
	
	
	

	
	
	
	12.65
	6.950
	
	
	

	
	
	
	12.69
	6.957
	
	
	

	
	
	
	12.73
	6.976
	
	
	

	
	
	
	12.77
	6.910
	
	
	

	
	
	
	12.82
	7.004
	
	
	

	
	
	
	12.87
	7.004
	
	
	

	
	
	
	12.91
	6.993
	
	
	

	
	
	
	12.95
	6.987
	
	
	

	
	
	
	12.99
	6.980
	
	
	

	
	
	
	13.04
	6.939
	
	
	

	
	
	
	13.09
	6.991
	
	
	

	
	
	
	13.13
	6.969
	
	
	

	
	
	
	13.17
	6.970
	
	
	

	
	
	
	13.21
	6.974
	
	
	

	
	
	
	13.25
	6.996
	
	
	

	
	
	
	13.30
	6.995
	
	
	

	
	
	
	13.36
	7.009
	
	
	

	
	
	
	13.40
	6.992
	
	
	

	
	
	
	13.44
	6.983
	
	
	

	
	
	
	13.48
	6.993
	
	
	

	
	
	
	13.54
	6.993
	
	
	

	
	
	
	13.58
	6.984
	
	
	

	
	
	
	13.62
	6.972
	
	
	

	
	
	
	13.66
	6.972
	
	
	

	
	
	
	13.70
	6.983
	
	
	

	
	
	
	13.75
	6.991
	
	
	

	
	
	
	13.79
	7.005
	
	
	

	
	
	
	13.83
	7.027
	
	
	

	
	
	
	13.89
	7.014
	
	
	

	
	
	
	13.93
	7.001
	
	
	

	
	
	
	13.97
	7.001
	
	
	

	
	
	
	14.03
	7.025
	
	
	

	
	
	
	14.07
	7.017
	
	
	

	
	
	
	14.12
	7.051
	
	
	

	
	
	
	14.15
	7.030
	
	
	

	
	
	
	14.20
	7.025
	
	
	

	
	
	
	14.23
	7.012
	
	
	

	
	
	
	14.28
	7.015
	
	
	

	
	
	
	14.32
	7.019
	
	
	

	
	
	
	14.36
	7.026
	
	
	

	
	
	
	14.38
	7.061
	
	
	

	
	
	
	14.42
	7.025
	
	
	

	
	
	
	14.46
	6.999
	
	
	

	
	
	
	14.53
	7.026
	
	
	

	
	
	
	14.57
	7.012
	
	
	

	
	
	
	14.61
	6.997
	
	
	

	
	
	
	14.68
	6.995
	
	
	

	
	
	
	14.73
	7.000
	
	
	

	
	
	
	14.77
	6.995
	
	
	

	
	
	
	14.81
	6.992
	
	
	

	
	
	
	14.85
	6.985
	
	
	

	
	
	
	14.89
	6.988
	
	
	

	
	
	
	14.95
	6.992
	
	
	

	
	
	
	15.00
	6.985
	
	
	

	
	
	
	15.04
	6.967
	
	
	

	
	
	
	15.08
	6.944
	
	
	

	
	
	
	15.12
	6.920
	
	
	

	
	
	
	15.16
	6.913
	
	
	

	
	
	
	15.21
	6.892
	
	
	

	
	
	
	15.26
	6.905
	
	
	

	
	
	
	15.30
	6.875
	
	
	

	
	
	
	15.34
	6.842
	
	
	

	
	
	
	15.38
	6.827
	
	
	

	
	
	
	15.42
	6.808
	
	
	

	
	
	
	15.46
	6.797
	
	
	

	
	
	
	15.51
	6.761
	
	
	

	
	
	
	15.55
	6.724
	
	
	

	
	
	
	15.59
	6.704
	
	
	

	
	
	
	15.63
	6.685
	
	
	

	
	
	
	15.67
	6.660
	
	
	

	
	
	
	15.71
	6.623
	
	
	

	
	
	
	15.75
	6.602
	
	
	

	
	
	
	15.79
	6.553
	
	
	

	
	
	
	15.83
	6.514
	
	
	

	
	
	
	15.87
	6.474
	
	
	

	
	
	
	15.91
	6.431
	
	
	

	
	
	
	15.96
	6.406
	
	
	

	
	
	
	16.02
	6.316
	
	
	

	
	
	
	16.06
	6.249
	
	
	

	
	
	
	16.10
	6.204
	
	
	

	
	
	
	16.14
	6.160
	
	
	

	
	
	
	16.18
	6.104
	
	
	

	
	
	
	16.24
	6.018
	
	
	

	
	
	
	16.28
	5.925
	
	
	

	
	
	
	16.32
	5.843
	
	
	

	
	
	
	16.36
	5.786
	
	
	

	
	
	
	16.40
	5.715
	
	
	

	
	
	
	16.45
	5.619
	
	
	

	
	
	
	16.49
	5.553
	
	
	

	
	
	
	16.53
	5.455
	
	
	

	
	
	
	16.57
	5.352
	
	
	

	
	
	
	16.61
	5.248
	
	
	

	
	
	
	16.65
	5.151
	
	
	

	
	
	
	16.69
	5.044
	
	
	

	
	
	
	16.73
	4.930
	
	
	

	
	
	
	16.77
	4.790
	
	
	

	
	
	
	16.81
	4.664
	
	
	

	
	
	
	16.85
	4.538
	
	
	

	
	
	
	16.89
	4.414
	
	
	

	
	
	
	16.93
	4.264
	
	
	

	
	
	
	16.98
	4.091
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	LEVEL 4 ASSESSMENT SPECIFICATION 



	Student name:
	Geraint Williams
	Student ID number:
	58167

	Programme:
	HND/C Mechanical Engineering

	Module:
	Materials

	Module code:
	PSDM4003
	Contribution to Overall Module Assessment (%):
	20%

	Lecturer:
	P R Taylor
	Internal Verifier:
	Lance Rutherford

	Assignment Title:
	Assessment 1 – Mechanical Testing of Materials.
	Word count (or equivalent):
	1500

	Submission deadline:
	March 18th 2021
	Return date of provisional marks & written feedback:
	April 8th 2021

	Submission method:
	All written assessments, where practical and possible, must be submitted via Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT put this assessment specification into Turnitin or it will match many similarities with other students’ submissions.)
Alternative submission method (if applicable): 
Late submission of the assessment will result in a late penalty mark.  Penalties for late submission: Up to one week late, maximum mark of 40%.  Over one week late, 0%.  Only the Extenuating Circumstances Panel may approve a change to submission dates.

	Academic honesty / referencing:
	Academic honesty is required. In the main body of your submission you must give credit to authors on whose research and ideas your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have used, cited or quoted in order to complete this assessment.  


	Disclosure: 

	I declare that this assignment is all my own work and that I have acknowledged all materials used from the published or unpublished works of other people. All references have been duly cited.

	Student’s Signature:

	Hardcopy assignments will not be accepted without a signature here
	
Date:
	



	Module Learning Outcomes 
(from module syllabus)

	
LO2 - Use standard materials testing apparatus and derive the mechanical properties of materials.










	
TASK DESCRIPTION





Section 1 – Tensile Test

Task Information:
· Undertake tensile tests on two different material samples.
· A fully referenced report is required in the correct format.
· It would be expected that the report would describe the reasons why tensile testing is used in industry.
· The results presented should provide clear graphs and clearly show important features such as:

· Young’s Modulus
· UTS
· %elongation
· Elastic Limit
· Yield Point

· The report should also make comparisons with standard data for the materials investigated and any reasons for deviation explained

· The report should also make comparisons with tensile test regimes on other types of materials.













Learner Instructions

· Show full workings out.
· Show all formula used
· Work should be supported by diagrams where appropriate.
· Use appropriate and realistic degrees of accuracy for your answers.
· Ensure that the correct unit is used for each answer throughout.
· Use blue or black pen. Pencil for graphs and diagrams.
· Work should be presented in the form of a technical report, including a contents page and front cover.
· Please include this brief in your report.
· State all assumption made
· Note that plagiarism is NOT acceptable. See front page for evidence declaration.

The assignment deadline is printed on the covering sheet. Late work will be penalised accordingly. If an extension is required, please refer to the procedure in the course handbook.

The laboratory report for this assignment must include the following:
 
· Aims
· Applicable Theory
· Equipment List and Labelled Sketch/Picture
· Procedure
· Analysis / Calculations
· Results
· Conclusions


	GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS



NOTE: The guidance offered below is linked to the five generic assessment criteria overleaf.

1. Engagement with Literature Skills
Your work must be informed and supported by scholarly material that is relevant to and focused on the task(s) set.    You should provide evidence that you have accessed an appropriate range of sources, which may be academic, governmental and industrial; these sources may include academic journal articles, textbooks, current news articles, organisational documents, and websites.  You should consider the credibility of your sources; academic journals are normally highly credible sources while websites require careful consideration/selection and should be used sparingly.   Any sources you use should be current and up-to-date, mostly published within the last five years or so, though seminal/important works in the field may be older.  You must provide evidence of your research/own reading throughout your work, using a suitable referencing system, including in-text citations in the main body of your work and a reference list at the end of your work. 

Guidance specific to this assessment: You must provide evidence of your literature research into the testing methods used and their relevance and use in industry.


2. Knowledge and Understanding Skills
At level 4, you should be able to demonstrate knowledge of the underlying concepts and principles associated with your area(s) of study.  Knowledge relates to the facts, information and skills you have acquired through your learning.  You demonstrate your understanding by interpreting the meaning of the facts and information (knowledge). This means that you need to select and include in your work the concepts, techniques, models, theories, etc. appropriate to the task(s) set.  You should be able to explain the theories, concepts, etc. to show your understanding.  Your mark/grade will also depend upon the extent to which you demonstrate your knowledge and understanding. 

Guidance specific to this assessment: You should include evidence of your understanding of the theories and methods used during the testing of the materials.


3. Cognitive and Intellectual Skills
You should be able to present, evaluate and interpret qualitative and quantitative data, in order to develop lines of argument and make sound judgements in accordance with basic theories and concepts of your subject(s) of study. You should be able to evaluate the appropriateness of different approaches to solving problems related to your area(s) of study and/or work. Your work must contain evidence of logical, analytical thinking. For example, to examine and break information down into parts, make inferences, compile, compare and contrast information.  This means not just describing what! But also justifying: Why? How? When? Who? Where? At what cost? You should provide justification for your arguments and judgements using evidence that you have reflected upon the ideas of others within the subject area and that you are able to make sound judgements and arguments using data and concepts.  Where relevant, alternative solutions and recommendations may be proposed.

Guidance specific to this assessment: Your reports on both tests should include evaluation of the data recorded and how this compares with published data, to include possible reasons for any deviation.


4. Practical Skills
At level 4, you should be able to apply the basic underlying concepts and principles to evaluate and interpret these within the context of your area of study. You should be able to demonstrate how the subject-related concepts and ideas relate to real world situations and/or a particular context.  How do they work in practice?  You will deploy models, methods, techniques, and/or theories, in that context, to assess current situations, perhaps to formulate plans or solutions to solve problems, or to create artefacts.  This is likely to involve, for instance, the use of real world artefacts, examples and cases, the application of a model within an organisation and/or benchmarking one theory or organisation against others based on stated criteria.  

Guidance specific to this assessment: Your report should show evidence of your understanding of the practical use of the testing equipment used and how they are used practically in industry.


5. Transferable Skills for Life and Professional Practice 
Your work must provide evidence of the qualities and transferable skills necessary for employment requiring the exercise of some personal responsibility.  This includes demonstrating: that you can communicate the results of your study/work accurately and reliably, and with structured and coherent arguments; that you can initiate and complete tasks and procedures, whether individually and/or collaboratively; fluency of expression; clarity and effectiveness in presentation and organisation. Work should be coherent and well-structured in presentation and organisation.


Guidance specific to this assessment: Your report should be well organised and presented in a professional manner, with all sources correctly referenced.







	
     STUDENT FEEDBACK FORM



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	A bibliography is provided with good evidence of referencing throughout.





	
	7

	
	10
	

	2. Knowledge and Understanding Skills

	
	

	Shows a competent understanding of the principles involved in tensile testing. Is able to explain the rationale behind the test.




	
	12

	
	20
	

	3. Cognitive and Intellectual Skills

	
	

	Good evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data, with minor errors.






	
	20

	
	40
	

	4. Practical Application Skills

	
	

	Shows a range of skills using technology and graphics. However, the graphs provided do not correspond with those expected of a tensile test.





	
	9

	
	20
	

	5. Transferable Skills for Life and Professional Practice

	
	

	Work is mostly ordered and arranged well,  However, there are lapses in grammar and syntax. The conclusion is brief and does not really discuss the results nor offer comparison with known values.



	10
	4

	
	
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	52%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
	
	








	GENERIC ASSESSMENT CRITERIA



	Level 4

	In accordance with the Framework for Higher Education Qualifications, at the end of Level 4 students will be expected to have demonstrated knowledge of the basic underlying concepts and principles of a subject, and an ability to evaluate and interpret these within the context of that area of study. They should be able to present, evaluate and interpret qualitative and quantitative data in order to develop lines of argument and make sound judgements in accordance with basic theories and concepts of their subject(s) of study. They will have learned how to evaluate different approaches to solving problems, and will be able to communicate the results of their study/work accurately and reliably, and with structured and coherent arguments. They will be able to undertake further training and develop new skills within a structured and managed environment and will have the qualities and transferable skills necessary for employment requiring the exercise of some personal responsibility.



	Level 4
	FAIL
	MARGINAL FAIL
	SATISFACTORY
(3rd / Pass)
	GOOD
(2.2 / Pass)
	VERY GOOD
(2.1 / Merit)
	EXCELLENT
(1st / Distinction)
	EXCEPTIONAL
(1st / Distinction)

	Category
	0-29%
	30-39%
	40-49%
	50-59%
	60-69%
	70-84%
	85-100%

	Engagement with literature (including reading, referencing,
academic conventions and
academic honesty) 
	Little or no evidence of reading and/or reliance on inappropriate sources.
Views and findings mostly unsupported and non-authoritative.
Referencing conventions used incoherently or largely absent.
	Poor engagement with essential reading. No evidence of wider reading. Reliance on inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on information gained through class contact. Inconsistent and weak use of referencing.
	Engagement with a limited range of mostly relevant and credible sources but with some reliance on information gained through class contact. Some omissions and minor errors.
Referencing conventions evident though not always applied accurately or consistently.
	Engagement with an appropriate range of literature, including sources retrieved independently. Some over-reliance on texts rather than other sources. Referencing may show minor inaccuracies or inconsistencies.
	Engagement with a wide range of literature, including sources retrieved independently.
Selection of relevant and credible sources.  Generally sound referencing, with no/very few inaccuracies or inconsistencies.
	Engagement with an extensive range of relevant and credible literature. Consistently accurate application of referencing. 
	Exceptional engagement with an extensive range of relevant and credible literature. High-level referencing skills consistently applied.

	Knowledge and understanding (Knowledge of the basic underlying concepts and principles of a subject.)
	Major gaps in knowledge and understanding of the basic underlying concepts and principles of the subject matter. Inclusion of irrelevant material.  Substantial inaccuracies. 
	Gaps in knowledge of the basic underlying concepts and principles, with flawed or superficial understanding. Some significant inaccuracies and/or irrelevant material.  
	Limited knowledge and understanding of the basic underlying concepts and principles within the subject area. Some elements may be missing. 
	Knowledge of the basic underlying concepts and principles is accurate with a good understanding of the field of study but lacks depth and/or breadth.
	Competent knowledge of the basic underlying concepts and principles.  Exhibits very good understanding. 
	Excellent knowledge and understanding of the basic underlying concepts and principles of the subject. 
	Exceptional, detailed knowledge and understanding of the basic underlying concepts and principles

	Cognitive and intellectual skills 
(Evaluate underlying concepts and principles of a subject and interpret qualitative and quantitative data in order to develop lines of argument and make sound judgements.) 


	Wholly or almost wholly descriptive work. Little or no evaluation of the underlying concepts and principles.
Failure to develop arguments, leading to illogical or invalid judgements. Minimal or no use of evidence to back up views.

	Largely descriptive work, with superficial evaluation of the underlying concepts and principles. Weak interpretation of data, flawed development of arguments and judgements. Information accepted uncritically, uses generalised statements made with scant evidence and unsubstantiated opinions. Ideas sometimes illogical and contradictory.
	Limited attempt at evaluation of the underlying concepts and principles, tending towards description.
Can interpret qualitative and quantitative data but with some errors. Some evidence to support emerging arguments and judgements but these may be underdeveloped or with a little inconsistency / mis-interpretation.
	Good evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data, with minor errors.
An emerging ability to use evidence to support the argument.
Mostly valid arguments and logical judgements. 
	Sound evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data accurately. Ability to devise arguments using evidence to make mostly appropriate and valid judgements. 

	Excellent evaluation of the underlying concepts and principles. Can interpret qualitative and quantitative data accurately and with some insight. Excellent ability to devise arguments using evidence and make appropriate and valid judgements. 
	Exceptional evaluation of the underlying concepts and principles based evidence. Outstanding interpretation of qualitative and quantitative data.
Exceptional ability to devise arguments using evidence and make wholly appropriate and valid judgements. 

	Practical skills
(Different approaches to solving problems in particular contexts.)

	Limited or no use of taught, basic methods, materials, tools and/or techniques.
Little or no appreciation of the context of the application.
Very weak evidence of different approaches to problem-solving in particular contexts. 
	Rudimentary application of taught, basic methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.
Weak evidence of different approaches to problem-solving in particular contexts.


	An adequate awareness and mostly appropriate application of basic methods, materials, tools and/or techniques.
Basic appreciation of the context of the application. 
Can identify problems in particular contexts and propose basic alternative approaches or solutions though there may be errors. 
	A good and appropriate application of basic methods, materials, tools and/or techniques.
Clear appreciation of the context of the application. 
Good evidence of different approaches to problem-solving in particular contexts and proposes mostly appropriate solutions.
	A very good application of a range of basic methods, materials, tools and/or techniques.
Very good consideration of the context of the application. Very good evidence of different approaches to problem-solving in particular contexts and proposes appropriate solutions.
	An advanced application of a range of taught, basic methods, materials, tools and/or techniques.
The context of the application is well considered, and insightful.
Excellent evidence of different approaches to problem-solving in particular contexts and proposes appropriate solutions. 

	Exceptional levels of application and deployment skills in particular practical contexts. Outstanding identification of problems in particular contexts and formulation of wholly appropriate, thoughtful solutions / different approaches.




	Transferable skills for life and professional practice
(Communicate the results of their study/work accurately and reliably, and with structured and coherent arguments; the qualities needed for employment requiring the exercise of some personal responsibility within a structured and managed environment.)
	Work is poorly structured, disorganised, inaccurate and/or confusingly expressed. Very weak use of language and/or very inappropriate style. Failure to work effectively individual or as part of a group. Little or no evidence of the skills for employment requiring the exercise of some personal responsibility.


	Work is poorly presented in a disjointed manner. It is loosely, and at times incoherently, structured, with information and ideas often poorly expressed. Weak use of language and/or inappropriate style. Flawed approach to individual or group work, meeting only partial obligations to others. Limited evidence of the skills for employment requiring the exercise of some personal responsibility.
	Mostly ordered presentation and structure in which relevant ideas / concepts are reasonably expressed. Work may lack coherence and/or accuracy in places. Can work as part of a group, meeting most obligations to others but perhaps with limited involvement in group activities.
Demonstrates the basic skills for employment requiring the exercise of some personal responsibility, with some areas of minor weakness.
	Mostly coherent, organised and accurate work, in a suitable structure and is for the most part clearly expressed. Can work effectively independently and/or as part of a team, with clear contribution to group activities.
Demonstrates the skills for employment requiring the exercise of some personal responsibility, with some areas of strength and some of minor weakness.
	Work is accurate, coherent, fluent, well-structured and organised. 
Can work effectively independently and/or as part of a team, with very good contribution to group activities. Demonstrates very good skills for employment requiring the exercise of some personal responsibility, with just occasional minor weakness.
	Work is coherent, very fluent and is presented professionally. Can work effectively independently and/or as part of a team, with an excellent contribution to group activities. Demonstrates excellent skills for employment requiring the exercise of some personal responsibility with an appetite for further development.

	Work is accurate, exceptionally coherent, very fluent and presented well. Can work effectively independently and/or as part of a team, with an exceptional contribution to group activities. Demonstrates exceptional skills for employment requiring the exercise of some personal responsibility with an appetite for further development.




Brass Hard Drawn for Stress-strain

Load inKN	[VALUE]KN, 0.41mm
[VALUE]KN, 7.05mm
[VALUE]KN, 9.37mm

3.8861399999999997E-2	7.9122999999999999E-2	0.119384	0.159386	0.19938800000000001	0.23913000000000001	0.28510600000000003	0.32536799999999999	0.36510999999999999	0.40537099999999998	0.44537300000000002	0.48511500000000002	0.53083100000000005	0.57083300000000003	0.61057499999999998	0.65031700000000003	0.69083799999999995	0.73031999999999997	0.77629599999999999	0.81577900000000003	0.85604000000000002	0.89604200000000001	0.93578399999999995	0.97578600000000004	1.02332	1.0630599999999999	1.1033200000000001	1.14333	1.1830700000000001	1.22723	1.26905	1.3095699999999999	1.3490500000000001	1.3890499999999999	1.42879	1.46905	1.51295	1.55321	1.5924400000000001	1.6327	1.6724399999999999	1.7126999999999999	1.7592000000000001	1.79972	1.8394600000000001	1.8792	1.9192	1.9631000000000001	2.0114200000000002	2.0508999999999999	2.0911599999999999	2.1314199999999999	2.1714199999999999	2.2503899999999999	2.2906499999999999	2.33039	2.3706499999999999	2.41039	2.4498799999999998	2.4948100000000002	2.5343	2.5750799999999998	2.61456	2.65456	2.6945600000000001	2.7405400000000002	2.77976	2.8202799999999999	2.8597600000000001	2.9000300000000001	2.9408099999999999	2.9891200000000002	3.0291199999999998	3.0688599999999999	3.1083500000000002	3.1480899999999998	3.19069	3.2457600000000002	3.3164099999999999	3.3564099999999999	3.3964099999999999	3.43615	3.4764200000000001	3.5257700000000001	3.56629	3.60629	3.6460300000000001	3.72214	3.7790300000000001	3.8192900000000001	3.8592900000000001	3.8990300000000002	3.9683899999999999	4.0076099999999997	4.0483900000000004	4.1081300000000001	4.1481300000000001	4.2128100000000002	4.2525500000000003	4.3268399999999998	4.3670999999999998	4.4063299999999996	4.4689300000000003	4.5086700000000004	4.5491900000000003	4.6123099999999999	4.65205	4.7039999999999997	4.7437399999999998	4.7840100000000003	4.8427100000000003	4.8827100000000003	4.9492099999999999	4.9892099999999999	5.0458699999999999	5.0853599999999997	5.1258800000000004	5.1944499999999998	5.2349699999999997	5.2744600000000004	5.3144600000000004	5.3768000000000002	5.4417400000000002	5.4812200000000004	5.5206999999999997	5.5606999999999998	5.6006999999999998	5.6433	5.6859000000000002	5.7248599999999996	5.7659099999999999	5.8053900000000001	5.8453900000000001	5.8911100000000003	5.93215	5.9711100000000004	6.0100699999999998	6.0791700000000004	6.1191700000000004	6.1913799999999997	6.2313799999999997	6.2833300000000003	6.3233300000000003	6.3643700000000001	6.4007399999999999	6.4402200000000001	6.4807399999999999	6.52074	6.5612700000000004	6.6012700000000004	6.6672399999999996	6.7072500000000002	6.7462099999999996	6.7872500000000002	6.8360799999999999	6.9134900000000004	6.97323	7.0121900000000004	7.0527199999999999	7.0927199999999999	7.1342800000000004	7.1737599999999997	7.2142799999999996	7.2542799999999996	7.2937700000000003	7.3633800000000003	7.40442	7.4439000000000002	7.5041599999999997	7.5441700000000003	7.5846900000000002	7.6496199999999996	7.6891100000000003	7.7670300000000001	7.8065199999999999	7.8465199999999999	7.9041800000000002	7.9441800000000002	7.98367	8.0325000000000006	8.0724999999999998	8.1322399999999995	8.17225	8.2117299999999993	8.2517300000000002	8.2927700000000009	8.3317300000000003	8.3956300000000006	8.4351099999999999	8.4756400000000003	8.5145999999999997	8.5556400000000004	8.5961599999999994	8.6361600000000003	8.6761599999999994	8.71617	8.7556499999999993	8.79617	8.8372100000000007	8.8787699999999994	8.9187700000000003	8.9587699999999995	8.9992900000000002	9.0393000000000008	9.0787800000000001	9.1239799999999995	9.1629400000000008	9.2029399999999999	9.2424199999999992	9.28294	9.3234600000000007	9.3681400000000004	0.52662299999999995	1.11415	1.7954699999999999	2.55104	3.3391899999999999	4.10128	4.9180799999999998	5.4847599999999996	5.9055400000000002	6.1752000000000002	6.3159000000000001	6.37582	6.3992699999999996	6.4331399999999999	6.4461700000000004	6.4761300000000004	6.5047899999999998	6.5373599999999996	6.5451699999999997	6.56602	6.5868599999999997	6.6129100000000003	6.6311499999999999	6.6637199999999996	6.6715400000000002	6.6975899999999999	6.7197399999999998	6.7327599999999999	6.7549099999999997	6.7757500000000004	6.7952899999999996	6.8044099999999998	6.8291700000000004	6.8474000000000004	6.8708499999999999	6.8877899999999999	6.8825799999999999	6.9047200000000002	6.9216600000000001	6.9412000000000003	6.9542299999999999	6.9776800000000003	6.97898	6.9972200000000004	7.0141499999999999	7.0245699999999998	7.04542	7.0428100000000002	7.0610499999999998	7.0818899999999996	7.0923100000000003	7.1157599999999999	7.1340000000000003	7.1287900000000004	7.1535399999999996	7.1652699999999996	7.1743899999999998	7.1900199999999996	7.2147699999999997	7.2056500000000003	7.2225900000000003	7.24343	7.2551500000000004	7.2629700000000001	7.2668799999999996	7.2825100000000003	7.2877200000000002	7.3020500000000004	7.30335	7.3307099999999998	7.3372299999999999	7.3294100000000002	7.3580699999999997	7.3541600000000003	7.3437400000000004	7.3854300000000004	7.3815200000000001	7.4114800000000001	7.4140899999999998	7.4049699999999996	7.4023599999999998	7.4206000000000003	7.4479600000000001	7.4570699999999999	7.4740099999999998	7.4701000000000004	7.4857300000000002	7.4896399999999996	7.4831300000000001	7.4961599999999997	7.48834	7.5248200000000001	7.5508699999999997	7.5469600000000003	7.5482699999999996	7.5612899999999996	7.5456599999999998	7.5456599999999998	7.5534800000000004	7.5625900000000001	7.5912499999999996	7.6029799999999996	7.6081899999999996	7.6081899999999996	7.6120999999999999	7.6238200000000003	7.6108000000000002	7.6081899999999996	7.6081899999999996	7.6108000000000002	7.62643	7.6524799999999997	7.6550900000000004	7.6524799999999997	7.6550900000000004	7.6681100000000004	7.6628999999999996	7.6746299999999996	7.6589999999999998	7.6498799999999996	7.6603000000000003	7.6694199999999997	7.6811400000000001	7.6967699999999999	7.7019900000000003	7.7019900000000003	7.7111000000000001	7.7124100000000002	7.7215299999999996	7.7202200000000003	7.7228300000000001	7.7124100000000002	7.7084999999999999	7.7124100000000002	7.7045899999999996	7.7137099999999998	7.7111000000000001	7.7215299999999996	7.7306499999999998	7.7345499999999996	7.73325	7.74498	7.7371600000000003	7.73325	7.7983900000000004	7.7410699999999997	7.73325	7.72804	7.7358599999999997	7.7410699999999997	7.7671200000000002	7.7567000000000004	7.7501899999999999	7.7371600000000003	7.7475800000000001	7.7436699999999998	7.7671200000000002	7.7553999999999998	7.7527900000000001	7.76973	7.7814500000000004	7.7540899999999997	7.7501899999999999	7.7475800000000001	7.7475800000000001	7.7671200000000002	7.7527900000000001	7.7593100000000002	7.7514900000000004	7.7553999999999998	7.7345499999999996	7.7462799999999996	7.7514900000000004	7.72804	7.72804	7.7228300000000001	7.73325	7.7228300000000001	7.7058900000000001	7.7045899999999996	7.7124100000000002	7.7202200000000003	7.7006800000000002	7.6876600000000002	7.6668099999999999	7.6589999999999998	7.6576899999999997	7.6537899999999999	7.6290300000000002	7.6081899999999996	7.5925599999999998	7.58474	7.5886500000000003	7.5534800000000004	7.53003	7.5013699999999996	7.4857300000000002	7.4792199999999998	7.4479600000000001	7.4127799999999997	7.3697900000000001	7.3020500000000004	7.2278000000000002	7.1496300000000002	6.9959100000000003	6.7327599999999999	6.3666999999999998	6.0970399999999998	5.8638500000000002	5.6762600000000001	5.4639199999999999	5.0770099999999996	Extension in mm


Load in KN



Annealed Brass Stress-strain 

Annealed Brass Stress-strain 	[VALUE]KN, 0.16mm
[VALUE]KN,14.15mm

4.091KN, 16.98mm

-3.6107400000000002E-4	3.9380900000000003E-2	7.9642500000000005E-2	0.119904	0.15964600000000001	0.199908	0.245364	0.28718399999999999	0.32718599999999998	0.36666799999999999	0.40666999999999998	0.44719100000000001	0.48641400000000001	0.53161000000000003	0.57135199999999997	0.61135399999999995	0.65083599999999997	0.69109799999999999	0.73084000000000005	0.77837500000000004	0.81863600000000003	0.85863800000000001	0.89837999999999996	0.93864099999999995	0.978383	1.02176	1.0622799999999999	1.1017699999999999	1.14177	1.1815100000000001	1.2215100000000001	1.26956	1.3095699999999999	1.3498300000000001	1.38957	1.4298299999999999	1.4724299999999999	1.5126900000000001	1.55321	1.5932200000000001	1.63296	1.6727000000000001	1.7126999999999999	1.7581599999999999	1.7984199999999999	1.8384199999999999	1.8786799999999999	1.9181600000000001	1.9584299999999999	2.0038800000000001	2.0441400000000001	2.0841500000000002	2.1241500000000002	2.1641499999999998	2.2038899999999999	2.25013	2.2903899999999999	2.33013	2.37039	2.4101300000000001	2.4545499999999998	2.4950700000000001	2.5350799999999998	2.5750799999999998	2.6153400000000002	2.6550799999999999	2.69482	2.7433999999999998	2.7833999999999999	2.82314	2.86314	2.9034	2.9428899999999998	2.98678	3.0265300000000002	3.0662699999999998	3.1070500000000001	3.1462699999999999	3.19069	3.24654	3.2862800000000001	3.3262800000000001	3.3662800000000002	3.4062800000000002	3.4764200000000001	3.51668	3.5564200000000001	3.5964200000000002	3.6364200000000002	3.6764199999999998	3.72214	3.76214	3.8018800000000001	3.8421500000000002	3.8824100000000001	3.9218899999999999	3.96787	4.0076099999999997	4.0478699999999996	4.0881299999999996	4.1278699999999997	4.1676099999999998	4.2172299999999998	4.2569699999999999	4.2972299999999999	4.3374899999999998	4.3777499999999998	4.4182699999999997	4.4598399999999998	4.4998399999999998	4.5398399999999999	4.5798399999999999	4.6198399999999999	4.6593200000000001	4.70634	4.7460800000000001	4.7860800000000001	4.8260899999999998	4.8663499999999997	4.9060899999999998	4.9523200000000003	4.9918100000000001	5.0318500000000004	5.0718500000000004	5.1123700000000003	5.15029	5.1949699999999996	5.23393	5.2749800000000002	5.3149800000000003	5.3549800000000003	5.3944599999999996	5.4417400000000002	5.4812200000000004	5.5212199999999996	5.5606999999999998	5.6012199999999996	5.6453800000000003	5.6859000000000002	5.7259000000000002	5.7659099999999999	5.8064299999999998	5.8459099999999999	5.8916300000000001	5.93215	5.9721500000000001	6.0121500000000001	6.05267	6.0916300000000003	6.13164	6.1799499999999998	6.2199499999999999	6.2609899999999996	6.2999599999999996	6.3404800000000003	6.3799599999999996	6.4355500000000001	6.4755500000000001	6.5155500000000002	6.5555500000000002	6.5945099999999996	6.6693199999999999	6.70932	6.7503599999999997	6.7893299999999996	6.8298500000000004	6.8734900000000003	6.9171300000000002	6.9571300000000003	6.9971300000000003	7.0376500000000002	7.0766099999999996	7.11869	7.1602499999999996	7.2002499999999996	7.2402600000000001	7.2802600000000002	7.3202600000000002	7.3639000000000001	7.4039000000000001	7.4439000000000002	7.5010500000000002	7.5415700000000001	7.5815700000000001	7.6501400000000004	7.6906699999999999	7.7306699999999999	7.77067	7.8101500000000001	7.8501500000000002	7.8989900000000004	7.9384699999999997	7.9784699999999997	8.0184700000000007	8.0584699999999998	8.1005500000000001	8.1680899999999994	8.2070500000000006	8.2470499999999998	8.2875800000000002	8.3265399999999996	8.3862799999999993	8.4590099999999993	8.4974500000000006	8.5701800000000006	8.6309699999999996	8.6709700000000005	8.7114899999999995	8.7509700000000006	8.7914899999999996	8.8372100000000007	8.8777299999999997	8.9359199999999994	8.9759200000000003	9.0159199999999995	9.05748	9.1229399999999998	9.1624199999999991	9.20242	9.2424199999999992	9.2824200000000001	9.3234600000000007	9.3681400000000004	9.4081399999999995	9.44815	9.4876299999999993	9.5349000000000004	9.5894499999999994	9.6289300000000004	9.6689299999999996	9.74634	9.7858199999999993	9.8554399999999998	9.8954400000000007	9.93492	9.9738799999999994	10.0246	10.065099999999999	10.105600000000001	10.1607	10.1991	10.2407	10.280200000000001	10.3498	10.388199999999999	10.4298	10.4693	10.5441	10.595000000000001	10.634499999999999	10.697800000000001	10.737299999999999	10.777799999999999	10.8215	10.8599	10.8994	10.960699999999999	11.0002	11.0397	11.086399999999999	11.1311	11.1716	11.2121	11.252700000000001	11.2921	11.3316	11.3711	11.4116	11.489599999999999	11.5373	11.5768	11.6174	11.6579	11.6974	11.761799999999999	11.8241	11.8636	11.9259	11.967499999999999	12.027799999999999	12.073499999999999	12.113	12.153499999999999	12.1919	12.233499999999999	12.316599999999999	12.3582	12.397600000000001	12.437099999999999	12.4777	12.5182	12.567	12.605399999999999	12.646000000000001	12.686500000000001	12.726000000000001	12.7727	12.8247	12.866199999999999	12.9068	12.9452	12.9857	13.043900000000001	13.0907	13.1312	13.1707	13.2112	13.2507	13.2964	13.3567	13.3972	13.438700000000001	13.478199999999999	13.5426	13.582100000000001	13.621600000000001	13.6632	13.7026	13.747299999999999	13.786799999999999	13.827299999999999	13.8886	13.9291	13.970700000000001	14.032	14.070399999999999	14.1151	14.153600000000001	14.196199999999999	14.2346	14.277200000000001	14.3177	14.3583	14.382099999999999	14.422700000000001	14.463200000000001	14.5307	14.571199999999999	14.6097	14.6835	14.725	14.768700000000001	14.8081	14.848699999999999	14.889200000000001	14.954599999999999	14.9993	15.0388	15.0793	15.1188	15.1593	15.2134	15.263199999999999	15.3027	15.3443	15.3827	15.4232	15.4648	15.507400000000001	15.548999999999999	15.5884	15.6279	15.6684	15.709	15.750500000000001	15.791	15.830500000000001	15.871	15.9116	15.9573	16.016500000000001	16.0581	16.096499999999999	16.138100000000001	16.177600000000002	16.242000000000001	16.281500000000001	16.323	16.364599999999999	16.4041	16.447700000000001	16.487200000000001	16.525600000000001	16.566099999999999	16.6067	16.647200000000002	16.686699999999998	16.732399999999998	9.9332100000000007E-2	0.49926599999999999	0.99429800000000002	1.44634	1.8189200000000001	2.0221399999999998	2.0520999999999998	2.1120299999999999	2.1758600000000001	2.2410000000000001	2.29962	2.34	2.3829899999999999	2.43641	2.4885100000000002	2.5289000000000001	2.5796999999999999	2.62921	2.6787100000000001	2.7073700000000001	2.7568700000000002	2.7894399999999999	2.8298299999999998	2.8793299999999999	2.9184100000000002	2.9418600000000001	2.98224	3.0095999999999998	3.05389	3.0942799999999999	3.1242399999999999	3.1450800000000001	3.1789499999999999	3.2167300000000001	3.2519100000000001	3.29359	3.3144399999999998	3.33528	3.3691499999999999	3.3991099999999999	3.43038	3.46685	3.4994200000000002	3.5046300000000001	3.5398100000000001	3.5723699999999998	3.6023399999999999	3.6309999999999998	3.6596600000000001	3.6818	3.7130700000000001	3.7404199999999999	3.7625700000000002	3.7990499999999998	3.8290099999999998	3.8420399999999999	3.8746	3.8941499999999998	3.9267099999999999	3.95668	3.9892400000000001	3.99315	4.0218100000000003	4.0413500000000004	4.0713100000000004	4.0986700000000003	4.1351500000000003	4.14818	4.1768299999999998	4.2002800000000002	4.2211299999999996	4.2602099999999998	4.2810499999999996	4.2953799999999998	4.3149199999999999	4.3396699999999999	4.3644299999999996	4.3982999999999999	4.4217500000000003	4.4386799999999997	4.4621300000000002	4.4816700000000003	4.5077199999999999	4.5337800000000001	4.5663499999999999	4.5898000000000003	4.6067299999999998	4.6314799999999998	4.6614500000000003	4.6901099999999998	4.6809900000000004	4.7083399999999997	4.7330899999999998	4.7526400000000004	4.7773899999999996	4.7995299999999999	4.8073499999999996	4.8373100000000004	4.8568499999999997	4.8737899999999996	4.9037499999999996	4.9272	4.9376199999999999	4.9610700000000003	4.9741	5.0001499999999997	5.02881	5.0353199999999996	5.0548700000000002	5.0744100000000003	5.0926400000000003	5.1134899999999996	5.1382399999999997	5.1525699999999999	5.1590800000000003	5.1825299999999999	5.2007700000000003	5.2190099999999999	5.24376	5.2672100000000004	5.2763299999999997	5.28545	5.31541	5.3440700000000003	5.3609999999999998	5.3740300000000003	5.3727299999999998	5.3883599999999996	5.41181	5.4248399999999997	5.4430800000000001	5.4769500000000004	5.4743399999999998	5.4899699999999996	5.5042999999999997	5.5238399999999999	5.5538100000000004	5.5525000000000002	5.5629200000000001	5.57986	5.6020099999999999	5.62155	5.6358800000000002	5.6449999999999996	5.6528099999999997	5.6801700000000004	5.6970999999999998	5.7036199999999999	5.7257600000000002	5.7387899999999998	5.7453099999999999	5.7635399999999999	5.7804799999999998	5.80002	5.8208599999999997	5.8365	5.8469199999999999	5.8677599999999996	5.8781800000000004	5.8899100000000004	5.8886000000000003	5.9198700000000004	5.92638	5.9433199999999999	5.9498300000000004	5.9693699999999996	5.9850099999999999	5.9993400000000001	6.0084499999999998	6.0175700000000001	6.03972	6.0605599999999997	6.0631700000000004	6.0618699999999999	6.08141	6.09443	6.09443	6.1178800000000004	6.1257000000000001	6.1465399999999999	6.1491499999999997	6.1699900000000003	6.17781	6.1973500000000001	6.1934399999999998	6.2116800000000003	6.2299199999999999	6.2273100000000001	6.2481499999999999	6.2742100000000001	6.2637900000000002	6.2742100000000001	6.2911400000000004	6.2872399999999997	6.3159000000000001	6.3159000000000001	6.3224099999999996	6.3354400000000002	6.3497700000000004	6.3614899999999999	6.3797300000000003	6.3745200000000004	6.3888499999999997	6.41751	6.4448600000000003	6.4370500000000002	6.4409599999999996	6.4370500000000002	6.4670100000000001	6.4865500000000003	6.5269399999999997	6.51912	6.52433	6.50739	6.4852499999999997	6.4670100000000001	6.5308400000000004	6.5529900000000003	6.5647099999999998	6.5686200000000001	6.5829500000000003	6.5894700000000004	6.5946800000000003	6.5933700000000002	6.5920699999999997	6.5842499999999999	6.6090099999999996	6.6129100000000003	6.6650200000000002	6.6819600000000001	6.6728399999999999	6.65069	6.6168199999999997	6.6493900000000004	6.6558999999999999	6.6546000000000003	6.7027999999999999	6.7054099999999996	6.7197399999999998	6.71713	6.7275499999999999	6.7496999999999998	6.7614200000000002	6.7588200000000001	6.7510000000000003	6.7444899999999999	6.7496999999999998	6.7601199999999997	6.7770599999999996	6.7979000000000003	6.8252600000000001	6.8083200000000001	6.8161399999999999	6.8448000000000002	6.8135300000000001	6.78878	6.78878	6.79399	6.8005100000000001	6.7952899999999996	6.7979000000000003	6.8213499999999998	6.8382800000000001	6.8500100000000002	6.8734599999999997	6.8578299999999999	6.8578299999999999	6.8591300000000004	6.8786699999999996	6.90733	6.89039	6.8786699999999996	6.8864799999999997	6.8956	6.9034199999999997	6.8760599999999998	6.8734599999999997	6.8890900000000004	6.9086299999999996	6.9281699999999997	6.9268700000000001	6.9307800000000004	6.9385899999999996	6.9542299999999999	6.9594399999999998	6.9255699999999996	6.9164500000000002	6.9151400000000001	6.9216600000000001	6.9255699999999996	6.9177499999999998	6.9242600000000003	6.9385899999999996	6.9503199999999996	6.9568300000000001	6.9763700000000002	6.9099300000000001	7.00373	7.00373	6.9933100000000001	6.9867900000000001	6.9802799999999996	6.9385899999999996	6.9907000000000004	6.9685600000000001	6.9698599999999997	6.97377	6.9959100000000003	6.9946099999999998	7.0089399999999999	6.9920099999999996	6.9828900000000003	6.9933100000000001	6.9933100000000001	6.9841899999999999	6.9724599999999999	6.9724599999999999	6.9828900000000003	6.9907000000000004	7.0050299999999996	7.0271800000000004	7.0141499999999999	7.0011200000000002	7.0011200000000002	7.0245699999999998	7.0167599999999997	7.05063	7.0297799999999997	7.0245699999999998	7.0115499999999997	7.0154500000000004	7.0193599999999998	7.0258799999999999	7.0610499999999998	7.0245699999999998	6.9985200000000001	7.0258799999999999	7.0115499999999997	6.9972200000000004	6.9946099999999998	6.9998199999999997	6.9946099999999998	6.9920099999999996	6.9854900000000004	6.9881000000000002	6.9920099999999996	6.9854900000000004	6.9672499999999999	6.9438000000000004	6.9203599999999996	6.9125399999999999	6.8917000000000002	6.9047200000000002	6.8747600000000002	6.8421900000000004	6.8265599999999997	6.8083200000000001	6.7965999999999998	6.7614200000000002	6.7236500000000001	6.7041000000000004	6.6845600000000003	6.6598100000000002	6.6233399999999998	6.6024900000000004	6.5529900000000003	6.5139100000000001	6.4735199999999997	6.4305300000000001	6.40578	6.3159000000000001	6.24946	6.2038599999999997	6.1595700000000004	6.1035500000000003	6.0175700000000001	5.9250800000000003	5.8430099999999996	5.7856899999999998	5.7153400000000003	5.6189400000000003	5.5525000000000002	5.4547999999999996	5.3518800000000004	5.2476700000000003	5.1512700000000002	5.0444399999999998	4.9298000000000002	Extension in MM


Load in KN



0.4% Carbon steel Stress-Strain

0.4% Carbon steel	9.716KN, 0.55mm

[VALUE]KN, 4.65mm
[VALUE]KN, 7.52mm

-3.6107400000000002E-4	4.01602E-2	8.0421699999999999E-2	0.120683	0.16042500000000001	0.20094600000000001	0.240948	0.28510600000000003	0.32536799999999999	0.36459000000000003	0.40459200000000001	0.44511299999999998	0.48511500000000002	0.55368899999999999	0.59343100000000004	0.63317299999999999	0.67369500000000004	0.71317699999999995	0.78850500000000001	0.82798700000000003	0.86850799999999995	0.90851000000000004	0.94825199999999998	1.02176	1.0752699999999999	1.11527	1.1555299999999999	1.1952799999999999	1.2680100000000001	1.30749	1.34697	1.38723	1.42801	1.46698	1.5132099999999999	1.55321	1.5924400000000001	1.63296	1.6732199999999999	1.7126999999999999	1.7589399999999999	1.7986800000000001	1.8386800000000001	1.87842	1.9181600000000001	1.95817	2.00414	2.0441400000000001	2.0841500000000002	2.1241500000000002	2.1641499999999998	2.2038899999999999	2.2490899999999998	2.2890899999999998	2.3290899999999999	2.3685700000000001	2.4091	2.4485800000000002	2.4961099999999998	2.5358499999999999	2.57586	2.6158600000000001	2.65612	2.6958600000000001	2.74288	2.7826200000000001	2.8223600000000002	2.8623599999999998	2.9020999999999999	2.9457399999999998	2.9857399999999998	3.02549	3.0652300000000001	3.1052300000000002	3.1452300000000002	3.19069	3.2462800000000001	3.2860200000000002	3.3262800000000001	3.3662800000000002	3.4062800000000002	3.4730400000000001	3.5127799999999998	3.5527799999999998	3.5920000000000001	3.6330499999999999	3.6816200000000001	3.72214	3.7790300000000001	3.8192900000000001	3.8592900000000001	3.9037099999999998	3.9673500000000002	4.0447499999999996	4.0847499999999997	4.1252800000000001	4.1647600000000002	4.2130700000000001	4.3104800000000001	4.3507400000000001	4.3912599999999999	4.44815	4.48841	4.52867	4.5681500000000002	4.6081500000000002	4.6481599999999998	4.7050400000000003	4.7450400000000004	4.7850400000000004	4.8427100000000003	4.8829700000000003	4.94895	4.9892099999999999	4.9991199999999996	5.0427600000000004	5.1076899999999998	5.1471799999999996	5.1949699999999996	5.2349699999999997	5.2739399999999996	5.3144600000000004	5.3731600000000004	5.4432900000000002	5.48278	5.5248600000000003	5.5632999999999999	5.6038199999999998	5.6459000000000001	5.6859000000000002	5.7264200000000001	5.7659099999999999	5.8053900000000001	5.8459099999999999	5.8916300000000001	5.9440999999999997	5.9846199999999996	6.0240999999999998	6.0651400000000004	6.10358	6.1768299999999998	6.2173499999999997	6.2568400000000004	6.2963199999999997	6.3368399999999996	6.3768399999999996	6.4236000000000004	6.4635999999999996	6.5030799999999997	6.5435999999999996	6.5830799999999998	6.6225699999999996	6.6682800000000002	6.70932	6.7493299999999996	6.7882899999999999	6.8298500000000004	6.86829	6.9124499999999998	6.9534900000000004	6.9934900000000004	7.0329699999999997	7.0724600000000004	7.1135000000000002	7.1597299999999997	7.2002499999999996	7.2392200000000004	7.2797400000000003	7.3202600000000002	7.3597400000000004	7.4049399999999999	7.4449399999999999	7.4844200000000001	7.52494	0.109754	0.63083999999999996	1.2926200000000001	1.8892599999999999	2.51457	3.1893799999999999	3.98664	4.9714900000000002	5.8990299999999998	6.83568	7.8166200000000003	8.7858499999999999	9.7159899999999997	9.5974400000000006	9.5010399999999997	9.4775899999999993	9.4945199999999996	9.4254800000000003	9.4398099999999996	9.5388199999999994	9.4658599999999993	9.4254800000000003	9.5023400000000002	9.2756699999999999	9.5153700000000008	9.7993600000000001	9.9752299999999998	10.1302	10.3908	10.526300000000001	10.633100000000001	10.755599999999999	10.865	10.9718	11.073399999999999	11.167199999999999	11.247999999999999	11.3301	11.422499999999999	11.4903	11.5619	11.6349	11.703900000000001	11.753399999999999	11.8238	11.8954	11.9488	12.0062	12.049200000000001	12.0947	12.1547	12.2029	12.245900000000001	12.2784	12.3188	12.3644	12.3813	12.429500000000001	12.460800000000001	12.4947	12.5181	12.550700000000001	12.5807	12.6145	12.626300000000001	12.6549	12.6732	12.697900000000001	12.725300000000001	12.734400000000001	12.7422	12.770899999999999	12.7826	12.7982	12.811199999999999	12.8308	12.837300000000001	12.8451	12.868600000000001	12.881600000000001	12.886799999999999	12.881600000000001	12.9102	12.923299999999999	12.931100000000001	12.9337	12.9467	12.9467	12.948	12.958399999999999	12.9689	12.978	12.967599999999999	12.980600000000001	12.985799999999999	12.985799999999999	12.9884	12.993600000000001	12.978	12.991	12.985799999999999	13.0014	12.989699999999999	12.976699999999999	12.9689	12.971500000000001	12.978	12.9754	12.9597	12.9519	12.9519	12.953200000000001	12.9389	12.923299999999999	13.0939	12.9285	12.9024	12.8972	12.894600000000001	12.879	12.850300000000001	12.8347	12.829499999999999	12.7995	12.7774	12.751300000000001	12.7318	12.724	12.6836	12.6549	12.6119	12.5885	12.568899999999999	12.532500000000001	12.483000000000001	12.4504	12.4009	12.3423	12.3032	12.269299999999999	12.1911	12.116899999999999	12.058299999999999	12.013999999999999	11.955399999999999	11.892799999999999	11.842000000000001	11.7691	11.6935	11.624499999999999	11.558	11.4916	11.416	11.3222	11.2415	11.1568	11.081200000000001	10.9953	10.8858	10.7842	10.693	10.6031	10.498900000000001	10.3973	10.2827	10.1602	10.024699999999999	9.9139999999999997	9.7889400000000002	9.6690900000000006	9.52318	9.37988	9.2287700000000008	8.8770399999999992	Extension in mm


Load in KN
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image8.png
Properties Metric Tmperial
Hardness, Rockwell F 78 78

Tensile strength 360 MPa | 52200 psi
Yield strength 140MPa | 20300 psi

Elongation at break (Ia 50 mm)

Machinability (UNS C36000 (free-cutting brass) = 100) 10 10

Shear modulus 39GPa 5660 ksi
Shear strength 270MPa | 39200 psi
Poisson's ratio 034 034
Elastic modulus 117GPa | 16969 ksi





image9.png
Physical Properties Metric Tmperial
Density 7.80 - 8.00 glec | 0.282 - 0.289 lofin®
Mechanical Properties | Mefric English
Hardness_ Brinell 1 121
Hardness. Knoop. 140 140
Hardness, Vickers 126 126
Tensile Strength, Ultimate | 420 MPa 60900 psi
Tensile Strength, Yield | 350 MPa 50800 psi
Elongation at Break 3%
Modulus of Elasticity 200 GRa 29000 ksi
Bulk Modulus 20300 kst
Poissons Ratio 025
Machinability 6%
Shear Modulus 800 GPa, 11600 ksi.
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