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Engineering (Track and Civil) Guideline- Form

ETG-01-03 Manual for Non-Destructive Testing of Rail
Form number: ETG0103F-01
HORIZONTAL LINEARITY
	1st Back Wall Echo (BWE)
2nd BWE
3rd BWE
4th BWE
5th BWE
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	RANGE
	INDICATED BACKWALL POSITION
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	V1  Position H
	125mm
	
	
	
	
	
	

	V1  Position F
	600mm
	
	
	
	
	
	

	

	Date:
	
	Technician:
	
	Signature:
	

	

	UFD:
	
	Serial No:
	
	Probe:
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form 4

		

		Type		ID No of Calibration Block		Date of Check		Date of Check		Date of Check		Date of Check

		V1

		V2

		Raill Specific Block

		Other





form 3

		12 MONTHLY ULTRASONIC FLAW DECTECTOR                             CALIBRATION RECORD

		MACHINE IDENTIFICATION						UT

		UT MACHINE TYPE

		MINDER

		CALIBRATED TO

		TEST DATE		RESULTS PASS/FAIL		TESTED BY		RECORDED MEASUREMENT

								HORIZONTAL		VERTICAL		OSG





horizontal linearity

		0		20		40		60		80		100

		0		20		40		60		80		100

				0		5		10		15		20		25		30		35		40		45		50		55		60		65		70		75		80		85		90		95		100

		Theorectical BWE Position		0		5		10		15		20		25		30		35		40		45		50		55		60		65		70		75		80		85		90		95		100

		Upper 2%		2		7		12		17		22		27		32		37		42		47		52		57		62		67		72		77		82		87		92		97		102

		Lower 2%		-2		3		8		13		18		23		28		33		38		43		48		53		58		63		68		73		78		83		88		93		98

		80%		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80

				0		20		40		60		80		100

		Theorectical BWE Position		0		20		40		60		80		100

		Upper 2%		2		22		42		62		82		102

		Lower 2%		-2		18		38		58		78		98

		80%		80		80		80		80		80		80





horizontal linearity
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horizontal linearity (3)
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horizontal linearity (2)

		0		20				40		60						80		100

		0		20				40		60						80		100

				0		2		2		10		15		18		18		20		22		22		25		30		38		38		40		42		42		47		58		58		60		62		62		67		78		78		80		82		82		90		100

				1		1.1		1.1		1.5		1.75		1.9		1.9		2		2.1		2.1		2.25		2.5		2.9		2.9		3		3.1		3.1		3.35		3.9		3.9		4		4.1		4.1		4.35		4.9		4.9		5		5.1		5.1		5.5		6

		Theorectical BWE Position		0		1.1		1.1		1.5		1.75		1.9		18		2		2.1		2.1		2.25		2.5		2.9		2.9		3		3.1		3.1		3.35		3.9		3.9		4		4.1		4.1		4.35		4.9		4.9		5		5.1		5.1		5.5		6

		Upper 2%		2		3.1		3.1		3.5		3.75		3.9		20		4		4.1		4.1		4.25		4.5		4.9		4.9		5		5.1		5.1		5.35		5.9		5.9		6		6.1		6.1		6.35		6.9		6.9		7		7.1		7.1		7.5		8

		Lower 2%		-2		-0.9		-0.9		-0.5		-0.25		-0.1		16		0		0.1		0.1		0.25		0.5		0.9		0.9		1		1.1		1.1		1.35		1.9		1.9		2		2.1		2.1		2.35		2.9		2.9		3		3.1		3.1		3.5		4

		80%		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80

		upper and lower limits				0		100						0		100				0		100						0		100				0		100				0		100				0		100				0		100				0		100





horizontal linearity (2)
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verticall linearity

		0		20		40		60		80		100

		0		20		40		60		80		100

				0		5		10		15		20		25		30		35		40		45		50		55		60		65		70		75		80		85		90		95		100

		Theorectical BWE Position		0		5		10		15		20		25		30		35		40		45		50		55		60		65		70		75		80		85		90		95		100

		Upper 2%		2		7		12		17		22		27		32		37		42		47		52		57		62		67		72		77		82		87		92		97		102

		Lower 2%		-2		3		8		13		18		23		28		33		38		43		48		53		58		63		68		73		78		83		88		93		98

		80%		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80		80



1st Back Wall Echo (BWE)
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verticall linearity
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verticall linearity KEN FIGS

		0		20		40		60		80		100

		0		20		40		60		80		100

				0		2		4		6		8		10		12		14		16		18		20

		Theorectical BWE Position		100		80		63		50		39		30.8		24		18.7		15		12		10

		+1bd		110		88		69.3		55		42.9		33.88		26.4		20.57		16.5		13.2		11

		+2bd		120		96		75.6		60		46.8		36.96		28.8		22.44		18		14.4		12

		-1bd		90		72		56.7		45		35.1		27.72		21.6		16.83		13.5		10.8		9

		-2bd		80		64		50.4		40		31.2		24.64		19.2		14.96		12		9.6		8





verticall linearity KEN FIGS
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dB Reduction

Theoretical BWE Position (% Full Screen Height)



		The equation that governs the graph is : dB = 20 log E1/E2

		Example Echo 1 is 100% and we reduce down to Echo 2 at 50%

		            dB = 20 log 100/50

		                  = 20 x 0.3

		                  = 6dB

				0		2		4		6		8		10		12		14		16		18		20

		Theorectical BWE Position		100		79.4		63		50		39.8		31.6		25.1		19.9		15.8		12.6		10

		+1bd		110		89.7		71.2		56.5		44.9		35.7		28.35		22.5		17.85		14.2		11.3

		+2bd		120		100		79.4		63		50		39.8		31.6		25.1		19.9		15.8		12.6

		-1bd		89.7		71.2		56.5		44.9		35.7		28.35		22.5		17.85		14.2		11.3		8.95

		-2bd		79.4		63		50		39.8		31.6		25.1		19.9		15.8		12.6		10		7.9

		dB		0		2		4		6		8		10		12		14		16		18		20

		FSH				100		79.4		63		50		39.8		31.6		25.1		19.9		15.8		12.6

		+2dB

		FSH		100		79.4		63		50		39.8		31.6		25.1		19.9		15.8		12.6		10

		FSH		79.4		63		50		39.8		31.6		25.1		19.9		15.8		12.6		10

		-2dB
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