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4. Results and Discussion
4.1. Microstructural study	
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4.2. Mechanical study

4.2.1 Results of Fibers by Varying Strands
Table: Tensile properties of fibers by varying strands
	Sample
	Maximum Stress
(MPa)
	Average of Maximum Stress (MPa)
	Maximum Stress of Single Fiber (MPa)
	Average of Maximum Stress of Single fiber (MPa)
	Strain at maximum stress 
	Average of Strain at Maximum stress 
	Overall EA
(N.mm/mm3)
	Average of overall EA
(N.mm/mm3)
	EA of Single Fiber
[bookmark: _Hlk120475196](N.mm/mm3)

	Average of Energy Absorption of Single Fiber
(N.mm/mm3)

	One Fiber
	N11
	582.71
	654.76
	582.71
	654.76
	0.20
	0.21
	54.13
	63.16
	54.13
	63.16

	
	N21
	714.29
	
	714.29
	
	0.23
	
	75.51
	
	75.51
	

	
	N31
	667.29
	
	667.29
	
	0.21
	
	59.86
	
	59.86
	

	
	O11
	498.12
	490.77
	498.12
	490.77
	0.18
	0.19
	40.09
	39.95
	40.09
	39.95

	
	O21
	545.11
	
	545.11
	
	0.17
	
	38.25
	
	38.25
	

	
	O31
	429.06
	
	429.06
	
	0.21
	
	41.52
	
	41.52
	

	Three Fibers
	N13
	1663.53
	1561.90
	554.51
	520.63
	0.17
	0.18
	166.56
	166.04
	55.52
	55.34

	
	N23
	1448.94
	
	482.98
	
	0.17
	
	152.55
	
	50.85
	

	
	N33
	1573.23
	
	524.41
	
	0.20
	
	179.01
	
	59.67
	

	
	O13
	1409.78
	1262.53
	469.93
	420.84
	0.12
	0.16
	87.99
	100.97
	35.22
	33.65

	
	O23
	968.05
	
	322.68
	
	0.20
	
	109.26
	
	36.42
	

	
	O33
	1409.775
	
	469.93
	
	0.16
	
	105.66
	
	29.33
	

	Five Fibers
	N15
	2152.26
	2127.19
	430.45
	425.44
	0.16
	0.19
	339.45
	340.21
	67.89
	68.04

	
	N25
	2063.58
	
	412.72
	
	0.15
	
	263.60
	
	52.72
	

	
	N35
	2165.74
	
	433.15
	
	0.25
	
	417.50
	
	83.50
	

	
	O15
	1723.06
	1738.95
	344.61
	347.79
	0.16
	0.16




	192.45
	200.49
	38.49
	40.09

	
	O25
	1614.09
	
	322.82
	
	0.14
	
	189.00
	
	37.80
	

	
	O35
	1879.70
	
	375.94
	
	0.17
	
	220.05
	
	44.01
	



4.2.2 Results of Fibers by Varying gauge length 

Table: Tensile properties and energy absorption by varying the gauge length

	
Sample
	100mm Gauge Length
	80 mm Gauge length
	60 mm Gauge Length

	
	σMax
(MPa)
	σAvg
(MPa)
	εMax
	εAvg
	EA (N.mm/mm3)
	Average of EA
(N.mm/mm3)
	σMax
(MPa)
	σAvg
(MPa)
	εMax
	εAvg
	EA (N.mm/mm3)
	Average of EA
(N.mm/mm3)
	σMax
(MPa)
	σAvg
(MPa)
	εMax
	εAvg
	EA (N.mm/mm3)
	Average of EA
(N.mm/mm3)

	New Fibers

	N1
	576.02
	648.53

	0.16
	0.23
	30.74
	66.43
	740.60
	695.14


	0.31
	0.30
	96.60
	84.42
	731.31
	749.03


	0.31
	0.33
	101.18
	100.07

	N2
	792.20
	
	0.34
	
	96.52
	
	864.04
	
	0.42
	
	141.48
	
	740.60
	
	0.35
	
	122.78
	

	N3
	658.31
	
	0.34
	
	84.81
	
	699.46
	
	0.25
	
	55.59
	
	875.59
	
	0.33
	
	72.07
	

	N4
	708.81
	
	0.17
	
	57.83
	
	875.59
	
	0.31
	
	113.54
	
	708.81
	
	0.33
	
	75.50
	

	N5
	588.37
	
	0.24
	
	34.18
	
	576.02
	
	0.29
	
	67.16
	
	658.31
	
	0.39
	
	127.21
	

	N6
	548.59
	
	0.15
	
	58.96
	
	617.17
	
	0.15
	
	39.16
	
	905.18
	
	0.28
	
	126.10
	

	N7
	754.32
	
	0.23
	
	92.30
	
	645.15
	
	0.38
	
	102.33
	
	667.12
	
	0.34
	
	65.36
	

	N8
	561.62
	
	0.22
	
	76.13
	
	543.11
	
	0.30
	
	59.49
	
	705.34
	
	0.33
	
	110.43
	

	Old Fibers

	O1
	534.88
	537.40


	0.24
	0.19
	58.96
	47.06
	660.17
	596.65
	0.29
	0.25
	88.24
	69.86
	625.42
	625.55



	0.28
	0.28
	59.56
	79.67


	O2
	500.34
	
	0.25
	
	86.1
	
	583.73
	
	0.23
	
	66.04
	
	667.12
	
	0.23
	
	64.14
	

	O3
	625.42
	
	0.16
	
	42.00
	
	534.88
	
	0.27
	
	60.15
	
	576.03
	
	0.28
	
	110.31
	

	O4
	542.03
	
	0.17
	
	33.94
	
	583.73
	
	0.23
	
	66.33
	
	708.81
	
	0.25
	
	58.55
	

	O5
	534.88
	
	0.16
	
	136.52
	
	493.74
	
	0.32
	
	92.86
	
	542.03
	
	0.23
	
	57.24
	

	O6
	458.64
	
	0.17
	
	34.18
	
	666.15
	
	0.24
	
	79.70
	
	667.12
	
	0.29
	
	99.152
	

	O7
	644.37
	
	0.21
	
	65.24
	
	625.42
	
	0.20
	
	44.79
	
	534.88
	
	0.37
	
	104.49
	

	O8
	458.64
	
	0.19
	
	94.80
	
	625.42
	
	0.21
	
	60.74
	
	682.96
	
	0.27
	
	83.928
	


σMax – Maximum Stress, σAvg- Average of maximum stress, εMax- Maximum Strain, εAvg- Average of maximum strain, EA – Energy Absorption
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