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Introduction
In this lab interpolation and extrapolation are used to determine a regression equation in order to predict the strengths of several different steel alloys based solely on carbon content.
Materials and Methods
Given in the instructions are the sample tests done on the steel alloys to test the strength based on carbon content. With the given values a linear line of best fit was calculated (see figure 1.) The correlation coefficient was then calculated using the data in table 1, and the equation given in class. The calculated values were then analysed against the excel values determined using the regression function. Three graphs were then plotted using the linear regression equation as well as the third and sixth order polynomial lines of best fit. With all of the data collected the strengths of the steels were calculated.
Results
The linear regression was calculated as 318.3504, with a y intercept of 282.7107. The correlation coefficient was determined to be 0.9126. The coefficient of the determination was 0.8328. According to the linear model steel with a carbon content of 0.33%  should have a strength of 387.7664 MPa and a carbon content of 1% should have a strength of 601.0611 MPa. According to the polynomial third order model steel with a carbon content of 0.33%  should have a strength of 380.3107618 MPa and a carbon content of 1% should have a strength of 484.75 MPa. According to the polynomial third order model steel with a carbon content of 0.33%  should have a strength of 358.1165924 MPa and a carbon content of 1% should have a strength of -158.74 MPa.   

Discussion
Throughout this lab the results showed that a higher order regression equation does not always mean a more accurate result. Although the sixth order regression appears to be more accurate the predicted value for steel with 1% carbon is negative proving this to be incorrect. This result was off the acceptable value range making that equation unreliable. The third order regression appears to be closer however it only accounts for a decrease in strength in the last trial. Without further analysis the best guess is that the strength of steel can be best represented by a linear regression.  The results in steps 2 and 3 were very close to the excel correl and rsq values. The slight differences can be chalked up to the diminished amount of decimals. 
Conclusions
Throughout the duration of this lab the strength of steel was analysed against its carbon content. It was determined that steel with a carbon content of 0.33% has a strength of 387.76634 MPa, and that steel with a 1% carbon content has a strength of 601.0611 MPa. 






APPENDIces- Figures and Tables
Figure 1. Calculations for linear line of best fit



=199.7189 / 0.6274
=318.3504

b=
=428.4444-(318.3504) (0.4578)
=282.7107

Y=318.3504x + 282.7107

Figure 2. Calculations for correlation coefficient



rxy = 0.9126
Figure 3: Calculation of SSR and TSS


= 12763.6351


=63580.5872


= 76344.2222



= 0.8328

Figure 4: Graphical Representation of the data
 
Figure 5: Third-Order Polynomial Trend Line

Figure 6: Sixth-Order Polynomial Trend Line
[bookmark: _GoBack]
	Table 1: Linear Model Calculations
	carbon content
	stregnth
	xi-xav
	yi-yav
	risidiual of x times risidiual of y
	risidiual of x squared
	risidiual of y squared
	recalc y
	re y -yav squared
	y-re y squ
	residual

	0.1500
	315.0000
	-0.3078
	-113.4444
	34.9157
	0.0947
	12869.6420
	330.4633
	9600.3111
	239.1126
	15.4633

	0.2000
	330.0000
	-0.2578
	-98.4444
	25.3768
	0.0664
	9691.3086
	346.3808
	6734.4439
	268.3302
	16.3808

	0.2200
	358.0000
	-0.2378
	-70.4444
	16.7501
	0.0565
	4962.4198
	352.7478
	5729.9827
	27.5857
	5.2522

	0.3000
	345.0000
	-0.1578
	-83.4444
	13.1657
	0.0249
	6962.9753
	378.2158
	2522.9141
	1103.2911
	33.2158

	0.4000
	415.0000
	-0.0578
	-13.4444
	0.7768
	0.0033
	180.7531
	410.0509
	338.3237
	24.4939
	4.9491

	0.5000
	507.0000
	0.0422
	78.5556
	3.3168
	0.0018
	6170.9753
	441.8859
	180.6729
	4239.8453
	65.1141

	0.6000
	483.0000
	0.1422
	54.5556
	7.7590
	0.0202
	2976.3086
	473.7209
	2049.9615
	86.1009
	9.2791

	0.8000
	585.0000
	0.3422
	156.5556
	53.5768
	0.1171
	24509.6420
	537.3910
	11869.3572
	2266.6146
	47.6090

	0.9500
	518.0000
	0.4922
	89.5556
	44.0812
	0.2423
	8020.1975
	585.1436
	24554.6201
	4508.2608
	67.1436




	x av
	y av
	sum of risidiual of x times risidiual of y
	sum of risidiual of x squared
	slope
	y intercept
	sum of residual y squared
	deviation of x
	deviaton of y
	correlation coefficint
	sse
	ssr
	tss
	r^2= accuracy of prediction
	excell cor
	excel RSQ

	0.4578
	428.4444
	199.7189
	0.6274
	318.3504
	282.7107
	76344.2222
	0.2800
	97.6884
	0.9126
	12763.6351
	63580.5872
	76344.2222
	0.8328
	0.9126
	0.8328



Table 2: Predictions
	Steel Type
	Carbon content (%)
	Strength (Mpa)
	Predicted Strength (linear)
	Predicted Strength (Polynomial Degree = 3)
	Predicted Strength (Polynomial Degree=6)

	
	
	
	
	
	

	
	
	
	
	
	

	1015
	0.15
	315
	330.46327
	321.816475
	312.1600155

	1020
	0.2
	330
	346.38079
	331.0972
	346.5560512

	1022
	0.22
	358
	352.74779
	336.5548672
	343.6984069

	1030
	0.3
	345
	378.21583
	366.4528
	341.8428758

	1040
	0.4
	415
	410.05087
	416.2576
	423.0168704

	1050
	0.5
	507
	441.88591
	470.98
	499.583125

	1060
	0.6
	483
	473.72095
	521.0884
	485.6307776

	1080
	0.8
	585
	537.39102
	569.3368
	584.3387008

	1095
	0.95
	518
	585.14358
	522.520075
	528.7186134

	 
	R^2 value for the regression
	0.8328
	0.9478
	0.99

	 
	Interpolation:0.33
	387.76634
	380.3107618
	358.1165924

	 
	Extrapolation: 1.00
	601.0611
	484.75
	-158.74



Carbon content vs. Measured strength of steel
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