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Introduction
Engineers face a lot of problems involving more than one variable or element. In order to understand the relationships between these elements, engineers use bivariate statistics. These statistics are mathematical tools such as correlation and regression to determine the comparison and strength of two variables. In this lab, we utilize these processes to determine strengths of two new steels based on their carbon content.
Materials and Methods
In all of the sections of this lab we utilized different statistical expressions and software to calculate and further our process of determining the unknown strengths of the steels. To do this, the demonstration of more complicated techniques with excel were used, and the given equations in class.
Results
· The interpolated values of the predicted strengths for 0.33% carbon content for the linear, degree 3, and degree 6 equations are as follows, respectively:  388.2, 383.0, 358.1
· The extrapolated values of the predicted strengths for 1.00% carbon content for the linear, degree 3, and degree 6 equations are as follows, respectively:  622.5, 539.4, -101.4
Discussion
· The degree 6 equation that calculated the predicted strength to be negative shows an inconsistency in the calculations due to the equation being too complex.
· Overall, the interpolated values and extrapolated values fit within their desired intervals (with the exception of the negative) which represent a successfully completed objective.
· The regression equation that best suits the relationship between the steel strength and carbon content in the linear graph, and thus would use the linear equation to predict the values of the new steels. This is because the best way to describe the data is that of linear regression, and so the polynomial equations seem to overcomplicate a simplistic calculation.
Conclusions
With the linear equation being the greatest relationship between the steel strength and carbon content, the steel predicted strengths of 0.33% and 1.00% of carbon were, respectively, 388.2 and 622.5. This relays the information given that the equation for the best fit graph of the data was linear. The objective was then completed when deciding that the relationship between steel strengths and their carbon content was linear and thus always increasing proportionally.
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	Steel Type
	Carbon Content (weight %)
	Strength (MPa)
	

	

	

	

	

	
Predicted Strengths 
	

	


	1015
	0.15
	315
	-0.3078
	0.0947
	-117.9
	13 900.4
	36.28
	325.25
	11586.2
	105.05

	1020
	0.2
	330
	-0.2578
	0.0665
	-102.9
	10 588.4
	26.52
	342.74
	8127.5
	162.21

	1022
	0.22
	358
	-0.2378
	0.0565
	-74.89
	5 608.51
	17.81
	349.73
	6915.3
	68.38

	1030
	0.3
	345
	-0.1578
	0.0249
	-87.89
	7 724.65
	13.87
	377.71
	3044.8
	1069.88

	1040
	0.4
	415
	-0.0578
	0.0033
	-17.89
	320.052
	1.034
	412.68
	408.3
	5.37

	1050
	0.5
	507
	0.0422
	0.0018
	74.11
	5 492.29
	3.129
	447.66
	218.0
	3521.83

	1060
	0.6
	483
	0.1422
	0.0202
	50.11
	2 511.01
	7.127
	482.63
	2474.0
	0.1384

	1080
	0.8
	585
	0.3422
	0.1171
	152.1
	23 134.4
	52.06
	552.57
	14324.5
	1051.45

	1095
	0.95
	558
	0.4922
	0.2423
	125.1
	15 650.0
	61.58
	605.03
	29633.8
	2212.15


	Number of data
	9
	Slope
	349.73

	
 
	0.6274
	Intercept
	272.79

	

	84930.89
	Correlation Coefficient
	0.951

	

	219.41
	Coefficient of Determination
	0.903

	
 
	0.4578

	
 
	432.89

	
 
	0.2800

	
 
	103.04

	TSS
	84 930.89

	SSR
	76 732.53

	SSE
	8198.36
























	












	Carbon Content
(%)
	Measured Strength
(MPa)
	Predicted Strength
(Linear)
	Predicted Strength
(Polynomial Degree=3)
	Predicted Strength
(Polynomial Degree=6)

	0.15
	315
	325.2
	318.9
	312.2

	0.2
	330
	342.7
	331.8
	346.6

	0.22
	358
	349.7
	338.2
	343.8

	0.3
	345
	377.7
	369.4
	341.9

	0.4
	415
	412.7
	417.2
	423.1

	0.5
	507
	447.7
	468.5
	499.8

	0.6
	483
	482.6
	516.4
	485.8

	0.8
	585
	552.6
	575.2
	584.8

	0.95
	558
	605.0
	560.2
	558

	 value for the regression
	0.9035
	0.9563
	0.9927

	Interpolation: 0.33
	-
	388.2
	383.0
	358.1

	Extrapolation: 1.00
	-
	622.5
	539.4
	-101.4
















Relation between Carbon Content and its Strength in steel By Evan Sarnecki
y = 349.73x + 272.79
R² = 0.9035
0.15	0.2	0.22	0.3	0.4	0.5	0.6	0.8	0.95	315	330	358	345	415	507	483	585	558	Carbon Content (weight %)
Strength (MPa)
Relation between Carbon Content and its Strength in steel By Evan Sarnecki
y	y = -1128.8x3 + 1526.6x2 - 172.62x + 314.26
R² = 0.9563
0.15	0.2	0.22	0.3	0.4	0.5	0.6	0.8	0.95	315	330	358	345	415	507	483	585	558	Carbon Content (weight %)
Strength (MPa)
Relation between Carbon Content and its Strength in steel By Evan Sarnecki
y = -3.5656961246E+05x6 + 1.0989558691E+06x5 - 1.3226808617E+06x4 + 7.8750911811E+05x3 - 2.4202624715E+05x2 + 3.6497658191E+04x - 1.7845150070E+03
R² = 9.9269219147E-01
0.15	0.2	0.22	0.3	0.4	0.5	0.6	0.8	0.95	315	330	358	345	415	507	483	585	558	Carbon Content (weight %)
Strength (MPa)
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