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[bookmark: _Toc103795918]Introduction 
This report discusses the analytical and practical uses of testing materials. We tested two materials, aluminium, and steel. I discuss 
[bookmark: _Toc103795919]1.1 Aims 
To investigate properties of different materials.  
[bookmark: _Toc103795920][image: A picture containing indoor, person, counter, metalware

Description automatically generated]2. Equipment    
[image: A person holding a pair of scissors

Description automatically generated with low confidence]Figure 1- Notched Dial 
Figure 2- Material Specimens
 
[image: ][image: ]Figure 3- Specimens after experiment 
Figure 4-Tensile Tester
[image: A picture containing wall, indoor, white, different

Description automatically generated]Figure 5- Tensile Tester fully constructed, safety and material inside   
Figure 1 has 10 notches; every 2 notches was 0.02mm. Those notches are used to indicate how much figure 2 is being pulled apart. Figure 2 is put inside figure 4 and fastened into place. The dial in figure 4 and figure 5 displaces the numbers in which you need to calculate force, extension, stress and strain.
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Description automatically generated]	Figure 6- Aluminium Analytical figures 
Figure 7- Steel Analytical figures
 





[bookmark: _Toc103795922]3.Discussion 
These experiments were conducted to understand the constraints of materials. For example, the stress of steal is evaluated to understand how much force the material can under-go. In a large-scale example a bridge made of steel, the limits of the material must be understood beforehand.  You wouldn’t want to have a disaster and the material break in practise when caring vehicles. 
The same is applied to Aluminium, the material is tester to understand the strain it can undergo to evaluate its limits. If the limits of each material do not surpass the parameters, the clientele want the material to perform it is not sufficient for the task. 




[bookmark: _Toc103795923]4.References 
(Davids, 2022)
Figure 8 Aluminium Specimens

stress σ (N/m^2	Normal strain ε	0	0.000645161	0.001290323	0.001935484	0.002903226	0.003548387	0.00516129	0.005483871	0.006451613	0.007096774	0.008064516	0.009677419	0.011612903	0.01483871	0.019354839	0.021290323	0.024516129	0.028064516	0.032580645	0.037741935	0.042580645	0.047741935	0.053548387	0.059354839	0.065483871	0.071290323	0.098387097	0	10188679.245283019	20377358.490566038	30566037.73584906	40188679.245283023	50377358.490566038	58867924.528301887	69622641.50943397	79245283.018867925	89433962.264150947	99056603.773584917	107547169.81132077	115471698.11320755	121132075.47169812	124528301.88679248	132452830.18867925	138113207.54716983	143207547.16981131	146603773.58490568	148867924.52830189	151698113.20754719	153962264.1509434	155094339.62264153	156226415.09433964	156792452.83018869	157924528.3018868	166981132.0754717	Normal strain ε	Normal strain ε	0	0.000645161	0.001290323	0.001935484	0.002903226	0.003548387	0.00516129	0.005483871	0.006451613	0.007096774	0.008064516	0.009677419	0.011612903	0.01483871	0.019354839	0.021290323	0.024516129	0.028064516	0.032580645	0.037741935	0.042580645	0.047741935	0.053548387	0.059354839	0.065483871	0.071290323	0.098387097	0	6.4516129032258119E-4	1.2903225806451624E-3	1.9354838709677437E-3	2.9032258064516153E-3	3.5483870967741933E-3	5.1612903225806426E-3	5.4838709677419335E-3	6.4516129032258047E-3	7.0967741935483789E-3	8.0645161290322509E-3	9.6774193548387032E-3	1.1612903225806447E-2	1.4838709677419354E-2	1.9354838709677424E-2	2.1290322580645182E-2	2.4516129032258086E-2	2.8064516129032289E-2	3.2580645161290361E-2	3.774193548387101E-2	4.2580645161290349E-2	4.7741935483870998E-2	5.3548387096774223E-2	5.935483870967747E-2	6.5483870967741983E-2	7.1290322580645216E-2	9.8387096774193536E-2	



Figure 9- Steel Specimens  

stress σ (N/m^2	Normal strain ε	0	0.006129032	0.007096774	0.007419355	0.007419355	0.008064516	0.008064516	0.008709677	0.009032258	0.01	0.010645161	0.011935484	0.012258065	0.012258065	0.012580645	0.013548387	0.014516129	0.01483871	0.01483871	0.015483871	0.015806452	0.016129032	0.016774194	0.017741935	0.018709677	0.024193548	0.041935484	0.064516129	0.090967742	0.119677419	0.150645161	0.419354839	0	527859.23753665679	9501466.2756598238	19530791.788856301	30087976.539589435	39589442.815249264	50146627.565982401	59648093.841642216	69677419.354838699	78651026.392961875	88152492.668621689	96598240.469208196	106627565.98240468	117184750.73313783	127214076.2463343	136187683.28445747	145161290.32258064	155190615.8357771	165747800.58651024	175249266.86217007	185278592.37536654	195307917.88856304	204809384.16422287	213782991.20234603	222756598.24046919	224340175.95307916	248093841.64222872	263929618.76832843	273431085.04398823	279237536.65689147	281348973.60703808	369501466.2756598	Normal strain ε	Normal strain ε	0	0.006129032	0.007096774	0.007419355	0.007419355	0.008064516	0.008064516	0.008709677	0.009032258	0.01	0.010645161	0.011935484	0.012258065	0.012258065	0.012580645	0.013548387	0.014516129	0.01483871	0.01483871	0.015483871	0.015806452	0.016129032	0.016774194	0.017741935	0.018709677	0.024193548	0.041935484	0.064516129	0.090967742	0.119677419	0.150645161	0.419354839	0	6.1290322580645163E-3	7.0967741935483884E-3	7.4193548387096802E-3	7.4193548387096802E-3	8.0645161290322578E-3	8.0645161290322578E-3	8.7096774193548398E-3	9.032258064516123E-3	9.999999999999995E-3	1.0645161290322575E-2	1.193548387096773E-2	1.2258064516129029E-2	1.2258064516129029E-2	1.2580645161290326E-2	1.3548387096774205E-2	1.4516129032258084E-2	1.4838709677419383E-2	1.4838709677419383E-2	1.5483870967741977E-2	1.5806451612903262E-2	1.6129032258064543E-2	1.6774193548387141E-2	1.774193548387102E-2	1.8709677419354899E-2	2.4193548387096833E-2	4.1935483870967738E-2	6.4516129032258063E-2	9.0967741935483876E-2	0.11967741935483871	0.15064516129032257	0.41935483870967744	
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image7.png
Material steel

Toadnut | Dial

movement | idicator |Force ()| Extension | Extension Normal | Width | Width | Width | Depth | Depth | Depth | Average | Average (:':2) Area (m2)
(mm) | (mm) (mm) | (m) | stress o (N/m#2 | straine | 1 (mm) | 2 (mm) | 3 (mm) | 1 (mm) | 2 mm) | 3 mm) | wicth | ceptn
000 [ 000 [ 0 [ oo | oo o o [ 1o [ 17 [ 19 [ 11 [ 1 1 1835550 1.0339] 1.8944a] Levace
020 [ 001 [ 1 | 019 | 150e08] s27om0s [oovers| 15 | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
0a0 | 018 | 18 | o022 | 220e08] esoes [ooom| 15 | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
050 | 037 | 57 | o023 | 2s0e0s] 105t [oooraz| 15 | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
080 | 057 | 57 | o023 | 20e08] soooewr [ooora2| 15 | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
100 | 075 | 75 | 025 | 25000s] s9s9er07 [ooomos| 18 | 17 | 1o | 11 | 1 1 13553 1.03355| 1.89444] 1894506
120 | 095 | 95 | 025 | 250e04] soiseror [ooomos| 18 | 17 | 1o | 11 | 1 1 13553 1.03355| 1.89444] 1894506
1a0 | 113 | 115 | 027 | 270e0s] 596507 [ooosa| 18 | 17 | 1o | 11 | 1 1 13553 1.03355| 1.89444] 1894506
160 | 132 | 1 | 028 | 280e0s] 696seror [ooos0s| 19 | 17 | 1o | 11 | 1 1 13553 1.03355| 1.89444] 1894506
180 | 140 | 1a9 | 031 | sa0e0s] 7seseror | 001 | 19 [ 17 | 1o | 11 | 1 1 13553 1.03355| 1.89444] 1894506
200 | 167 | 167 | 035 | s30e04] ssiseror [oowes| 19 | 17 | 1o | 11 | 1 1 13553 1.03355| 1.89444] 1894506
220 | 183 | 183 | 037 | s7000s] 9660er07 [oowos] 19 | 17 | 1o | 11 | 1 1 13553 1.03355| 1.89444] 1894506
2a0 | 202 | 202 | 038 | ss0e0s| 1ossEros [oowzzs| 19 | 17 | 10 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
260 | 222 | 202 | 038 | ss0e0s| 11726008 [oowazs| 19 | 17 | 10 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
280 | 241 | 21 | 035 | 90e0s] 1272ev08 [oowss| 19 | 17 | 10 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
500 | 258 | 258 | o4z | s20e0s| 1se2e08 ooasss| 1o | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
520 | 275 | 215 | oas | asoe0s| 1ssae0s [oomsa| 15 | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
540 | 294 | 295 | o6 | acoe0s| 1552608 [oo1mal 15 | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
560 | 51 | 316 | oas | acoe0s| 1es7ew0s [oomsa] 15 | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
580 | 332 | 33 | oas | ssoe0s| 1752608 [ooasas| 15 | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
400 | 351 | 351 | o9 | sooe0s| 1ssseos [oowser| 1o | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
420 | 370 | 570 | 0s0 | sooe0s| 1osse0s oomers| 1o | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
430 | 388 | sss | 0s2 | so0e0s| 2osseos [ooter7| 15 | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
460 | 405 | 405 | 0s5 | ssoe0s| o2asses [oorrzal 15 | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
480 | 420 | 420 | oss | ssoe0s| o2zeeros [oomsna| 15 | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
500 | 425 | a5 | 075 | 750e0s] 22a3ev08 [oozat| 19 | 17 | 1o | 11 | 1 1 13553 1.03355| 1.89444] 1894506
500 | 470 | 470 | 130 | 130e0s| 2amieros [oosros] 19 | 17 | 1o | 11 | 1 1 13553 1.03355| 1.89444] 1894506
700 | 500 | 500 | 200 | 200e03] 2630k ooess2| 19 | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
800 | 518 | s18 | ame | 2see0s| a7saeos [oosoor| 19 | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
900 | 520 | 529 | 571 | s71608] 792608 oasoes| 15 | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
1000 | 535 | 535 | 467 | aee0s| 2sisews Josoes| 1o | 17 | 19 | 11 | 1 1 13553 1.03355| 1.89444] 1894506
2000 | 700 | 700 | 1300 | 130602] 3695608 |041935] 18 | 17 | 19 | 11 | 1 1 [ 183333] 1.03333| 189444] 1.894E-06)





image8.png
Material Aluminium

Toadrut | Dl

movement | dicatr [Foce (V)| Extension | extension | stressg | Normal | Width | width | Width | Desth | Depth | Depth | Avrage | verage | =2 | avea (m2)
(om) | (mm) tom) | m | w2 | straine | 3(mm) | 2(mm) | 3 (mm) | 3 (mm) | 2 (omm) | 3 (mm) | wicth | geptn
000 [ 000 | 0 | ooo | oo0 o o 17 | 18 [ 18 | 1 | 31 | 1 [aseess| 1| aveeer] sverece
020 | 018 | 18 | 002 | 200e0s|s01s8e7925 [ooooess2] 17 | 18 | 18 | 3 | 1 | 1 [izeser] 1176667 1767e08]
040 | 036 | 36 | 004 | 400c0s| 2037735849 [o0om2s0s] 17 | 18 | 18 | 3 | 1 | 1 [izeses] 1176667 1767e08]
060 | 054 | s¢ | 006 | 600£0s|s0566037.74 00019355 | 17 | 18 | 18 | 3 | 1 | 1 [izeser] 1176667 1767608
080 | 071 | 71 | 00 | soocos|4oisssre2s [oo029032] 17 | 18 | 18 | 3 | 3 | 1 [izeser] 1176667 1767608
100 | 085 | 89 | o011 | 1ioe0s|s0s773s849 000asasa] 17 | 18 | s | 1 | 3 | 1 [aseess] [ 17eesr] 1767608
120 | 10s | 104 | o6 | seoeos|sssero2esafooosiess| 17 | 18 | s [ 1 | 3 | 1 [aseess] sl 17eesr] 1767608
140 | 125 | 125 | 017 | 17oeos|eve226e151[000samso] 17 | 18 | s [ 1 | 3 | 1 [aseess] [ 17eesr] 1767608
160 | 140 | 190 | 020 | 200e0s|792es28302[00oessis] 17 | 18 | s | 1 | 3 | 1 [aseess] [ 17eee7] 1767608
150 | 158 | 158 | 022 | 220e0s|sseasve226[000ross] 17 | 18 | s | 1 | 1 | 1 [aseess] sl 17eeer] 1767608
200 | 175 | 155 | 025 | 250e08|ov0560377 [00osoess| 17 | 18 | s | 1 | 3 | 1 [aseess] [ 17ees7] 1767608
220 | 190 | 190 | 050 | sooeos|07serae98[00oser7a] 17 | 18 | s [ 1 | 3 | 1 [aseess] sl 17ees7] 1767608
240 | 208 | 206 | 036 | seoeos|uisersesssfoonens] 17 | 18 [ s [ 1 | 3 | 1 [aseess] sl 17ees7] 1767608
260 | 214 | 214 | 046 | acoeos| 1211320755 oouasssr] 17 | 18 [ s [ 1 | 1 | 1 [aseess] sl 17ees7] 1767608
280 | 220 | 220 | 060 | eooeos| 1245083019 00193sa8] 17 | 18 | s | 1 | 3 | 1 [aseess] sl 17ees7] 1767608
300 | 254 | 238 | os6 | esoroa| 1324508302 [00212s03] 17 | 18 | 18 | 3 | 1 | 1 [izeser] 1176667 1767608
320 | 248 | 248 | 076 | 7.0e0a 181132075 [o02asser] 17 | 18 | 18 | 3 | 1 | 1 [azeser] 1176667 1767e08]
340 | 253 | 255 | 087 | srocos|1ss2075472 [o02s06es| 17 | 18 | 18 | 3 | 1 | 1 [izeser] 1176667 1767e08]
360 | 259 | 259 | 101 | s01c08]1aee037736[o0s2ss0s] 17 | 18 | 18 | 3 | 1 | 1 [izeser] 1176667 1767e08]
380 | 263 | 265 | 117 | su7c0s|1ssser92as oosrrase] 17 | 18 | 18 | 3 | 1 | 1 [izeser] 1176667 1767e08]
400 | 268 | 268 | 132 | 1sac0s|1sievs1132[o0s2ss0s] 17 | 18 | 18 | 3 | 1 | 1 [izeser] 117667 1767e08]
420 | 272 | 272 | 148 | ssscos|issseazesz|oosmase] 17 | 18 | 18 | 3 | 1 | 1 [izeser] [ 176ee7] 17e7e08]
440 | 278 | 274 | 166 | seoros| 1550943306 o0sssesa] 17 | 18 | 18 | 3 | 1 | 1 [izeser] 1176667 1767e08]
460 | 276 | 276 | 184 | sssros|iseazes1sa|ooseasas| 17 | 18 | 18 | 1 | 1 | 1 [izeser] 1176667 1767e08]
480 | 277 | 277 | 205 | 20se0s|iserooes2s|ooesesas] 17 | 18 | 18 | 3 | 1 | 1 [izeser] 117667 1767608
500 | 279 | 279 | 221 | 221e08[1s790es283[00r290s] 17 | 18 [ s [ 1 | 3 | 1 [aseess] sl 17ees7] 1767608
S Ll L s e e o Lo L T o L
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