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Introduction

• Dynamic Vibration Absorber
– Case study of successful use on rod control MG
– Theory, design, application

by electricpete
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Case Study

• Machine Description
– Application: Rod Drive MG Set. 
– 1800 rpm 200hp induction motor
– Gear coupling
– Synchronous generator
– Flywheel overhung off inboard end of generator
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Side View Of RS Generator. 
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The situation

• Elevated Vibration
• Symptoms of horiz resonance moderately close to running 

speed”
– horizontal vib higher than vertical by factor 2.5 - 3 
– Coastdown shows resonance ~ 1640 (running speed 1800)
– Bump test show resonance ~ 1680
– Temporary bracing in horizontal direction resulted in 

substantial vib decrease
• Cracks in foundation (not easily repairable)
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Foundation Photo.  Similar cracks on both sides of foundation 
suggest cracks all the way through (perpendicular to shaft)
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Closeup of grounding pad (one on each side of generator)... pre-
existing drilled tapped holes... perfect for mounting D.A.
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Photo of Installed D.A.
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Our MG Absorber
Overview
(more complicated than
needed - wanted fine tune ability)

Front View Side View

Top View 
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1=Main Bar
(1”x12”x..
35” total length but..
...29” effective length

2=Weight Bar (gross tuning)
(1”x12”x6”)

3 = Fine-Tune Blocks (2)
(1”x 6” x6”)

4 = Spacer bar - used to attain
clearance between absorber and 
rounded contour of machine
(1”x12”x6”)

All steel:  ASTM A36
All bolts: 5/8” SAE Grade 5
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Simpler General Figure with dimensions symbols to be used 
throughout remainder of presentation
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Vibration Results

MOA MOH MOV MIH MIV GIH GIV GOA GOH GOV
Position: 1A 1H 1V 2H 2V 3H 3V 4A 4H 4V Comments

Units: ips ips ips ips ips ips ips ips ips ips
11/12/09 0.05 0.22 0.06 0.26 0.07 0.20 0.08 0.12 0.26 0.04 Before installing DA
11/13/09 0.07 0.16 0.07 0.15 0.07 0.07 0.07 0.08 0.1 0.04 After installing DA

CHANGE 40% -27% 17% -42% 0% -65% -13% -33% -62% 0%

•Highest vibration on the generator reduced from 0.26 to 0.10
•Highest vibration on the entire machine reduced from 0.26 to 0.16
•Dramatic improvement on the highest generator positions (3H and 4H)
•Unexpected improvement in the motor positions 1H and 2H even though 

the absorber was installed on the generator.  There must be
some communication between motor and generator either through the
coupling or through the base
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				MOA		MOH		MOV		MIH		MIV		GIH		GIV		GOA		GOH		GOV

		Position:		1A		1H		1V		2H		2V		3H		3V		4A		4H		4V		Comments

		Units:		ips		ips		ips		ips		ips		ips		ips		ips		ips		ips

		11/12/09		0.05		0.22		0.06		0.26		0.07		0.20		0.08		0.12		0.26		0.04		Before installing DA		87.00		89.00		152.00		96.00

		11/13/09		0.07		0.16		0.07		0.15		0.07		0.07		0.07		0.08		0.1		0.04		After installing DA

		CHANGE		40%		-27%		17%		-42%		0%		-65%		-13%		-33%		-62%		0%





9-Velocity Mag

		

		Hierarchy:		1CRD MTR GEN 2

		Location:		POS 1A

		Date/Time		Amplitude Max (ips - Peak)		Phase (Degrees)		Storage Flags		Quality Stamp

		7/12/1988 12:00:00 AM		0.079		0		Baseline		Good

		8/24/1988 12:00:00 AM		0.119		0		Archive		Good

		11/15/1988 12:00:00 AM		0.09		0		Archive		Good

		12/29/1988 12:00:00 AM		0.06999999		0		Archive		Good

		3/20/1989 12:00:00 AM		0.079		0		Archive		Good

		5/1/1989 12:00:00 AM		0.09599999		0		Archive		Good

		6/12/1989 12:00:00 AM		0.079		0		Archive		Good

		7/24/1989 12:00:00 AM		0.123		0		Archive		Good

		11/16/1989 12:00:00 AM		0.112		0		Archive		Good

		11/27/1989 12:00:00 AM		0.08		0		Archive		Good

		1/9/1990 12:00:00 AM		0.097		0		Archive		Good

		2/26/1990 12:00:00 AM		0.094		0		Archive		Good

		8/8/1990 12:00:00 AM		0.087		0		Archive		Good

		9/19/1990 12:00:00 AM		0.123		0		Archive		Good

		9/18/1991 12:00:00 AM		0.123		0		Archive		Good

		10/28/1991 12:00:00 AM		0.078		0		Archive		Good

		10/29/1991 12:00:00 AM		0.087		0		Archive		Good

		1/27/1992 12:00:00 AM		0.065		0		Archive		Good

		7/13/1992 12:00:00 AM		0.138		0		Archive		Good

		1/18/1993 12:00:00 AM		0.05100001		0		Archive		Good

		12/21/1993 09:39:00 AM		0.01700001		0		Archive		Good

		1/1/1994 08:18:00 PM		0.08		0		Archive		Good

		2/14/1994 01:10:00 AM		0.103		0		Archive		Good

		3/24/1994 03:01:00 PM		0.05799999		0		Archive		Good

		7/26/1994 03:27:00 PM		0.102		0		Archive		Good

		9/6/1994 01:45:00 PM		0.107		0		Archive		Good

		2/20/1995 03:21:00 PM		0.107		0		Archive		Good

		5/15/1995 09:18:00 AM		0.094		0		Archive		Good

		8/7/1995 09:21:00 AM		0.08800001		0		Archive		Good

		11/9/1995 02:03:00 PM		0.083		0		Archive		Good

		1/24/1996 08:59:00 AM		0.08900002		0		Archive		Good

		4/17/1996 08:24:00 AM		0.115		0		Archive		Good

		7/10/1996 09:57:00 AM		0.107		0		Archive		Good

		10/2/1996 08:26:00 AM		0.08200001		0		Archive		Good

		7/31/1997 02:13:00 PM		0.061		0		Archive		Good

		1/12/1998 04:39:00 PM		0.073		0		Archive		Good

		4/6/1998 08:56:53 AM		0.0678427		0		Archive		Good

		6/29/1998 10:28:58 AM		0.07343969		0		Archive		Good

		8/5/1998 01:31:32 PM		0.0729192		0		Archive		Good

		9/21/1998 08:34:38 AM		0.07833997		0		Archive		Good

		12/16/1998 09:59:35 AM		0.04993697		0		Archive		Good

		3/8/1999 03:03:34 PM		0.05802893		0		Archive		Good

		4/1/1999 08:56:35 AM		0.01724564		0		Archive		Good

		4/10/1999 09:51:18 AM		0.04725261		0		Archive		Good

		6/1/1999 08:46:32 AM		0.04157949		0		Archive		Good

		6/3/1999 09:46:31 AM		0.04633879		0		Archive		Good

		6/7/1999 03:13:52 PM		0.05978258		0		Archive		Good

		6/14/1999 02:45:12 PM		0.04774535		0		Archive		Good

		6/22/1999 11:06:26 AM		0.05096305		0		Archive		Good

		6/29/1999 01:44:29 PM		0.08371165		0		Archive		Good

		7/5/1999 08:30:28 AM		0.06368908		0		Archive		Good

		7/8/1999 09:29:54 AM		0.05488071		0		Archive		Good

		7/13/1999 08:20:34 AM		0.04351684		0		Archive		Good

		7/22/1999 08:51:13 AM		0.0612304		0		Archive		Good

		8/23/1999 02:01:08 PM		0.06729966		0		Archive		Good

		11/18/1999 02:44:21 PM		0.0468499		0		Archive		Good

		2/9/2000 04:41:02 PM		0.04568901		0		Archive		Good

		4/6/2000 01:30:35 PM		0.06947228		0		Archive		Good

		5/25/2000 08:04:30 AM		0.08766644		0		Archive		Good

		7/24/2000 09:48:41 AM		0.06559438		0		Archive		Good

		10/16/2000 07:56:11 AM		0.0992813		0		Archive		Good

		1/8/2001 02:15:02 PM		0.09665481		0		Archive		Good

		4/2/2001 08:53:47 AM		0.0853302		0		Archive		Good

		6/25/2001 03:11:59 PM		0.08956767		0		Archive		Good

		9/18/2001 02:52:06 PM		0.08835573		0		Archive		Good

		12/13/2001 10:34:03 AM		0.0727049		0		Archive		Good

		3/4/2002 02:26:27 PM		0.06158506		0		Archive		Good

		5/30/2002 03:53:24 PM		0.07299265		0		Archive		Good

		8/22/2002 12:40:28 PM		0.08258		0		Archive		Good

		11/11/2002 03:54:16 PM		0.07511521		0		Archive		Good

		2/3/2003 10:28:03 AM		0.07247993		0		Archive		Good

		4/8/2003 03:30:10 PM		0.01984929		0		Archive		Good

		4/11/2003 05:35:27 AM		0.04044235		0		Archive		Good

		8/14/2003 01:01:04 PM		0.08790761		0		Archive		Good

		8/26/2003 01:24:48 PM		0.08209381		0		Archive		Good

		9/15/2003 03:00:49 PM		0.09268369		0		Archive		Good

		9/23/2003 09:53:35 AM		0.07466618		0		Archive		Good

		9/29/2003 10:23:07 AM		0.09525227		0		Archive		Good

		10/6/2003 09:07:02 AM		0.1083004		0		Archive		Good

		10/14/2003 10:01:08 AM		0.1197208		0		Archive		Good

		10/23/2003 10:24:53 AM		0.1073648		0		Archive		Good

		10/27/2003 03:02:37 PM		0.1102136		0		Archive		Good

		11/3/2003 04:47:35 PM		0.1009957		0		Archive		Good

		11/10/2003 11:51:03 AM		0.1143215		0		Archive		Good

		11/18/2003 09:58:32 AM		0.1078823		0		Archive		Good

		11/20/2003 05:13:40 PM		0.05268142		0		Archive		Good

		11/24/2003 01:16:02 PM		0.07917342		0		Archive		Good

		12/2/2003 03:27:56 PM		0.07115296		0		Archive		Good

		12/8/2003 11:13:12 AM		0.1046495		0		Archive		Good

		12/15/2003 10:28:58 AM		0.1076222		0		Archive		Good

		12/22/2003 09:04:15 AM		0.1109197		0		Archive		Good

		12/29/2003 02:12:09 PM		0.07749508		0		Archive		Good

		1/5/2004 02:32:47 PM		0.1051461		0		Archive		Good

		1/12/2004 10:14:49 AM		0.0784425		0		Archive		Good

		1/19/2004 09:17:35 AM		0.1039049		0		Archive		Good

		1/28/2004 01:18:17 PM		0.1029617		0		Archive		Good

		1/28/2004 02:31:02 PM		0.0985048		0		Archive		Good

		2/3/2004 08:33:07 AM		0.1017909		0		Archive		Good

		2/10/2004 01:46:56 PM		0.1062514		0		Archive		Good

		2/16/2004 01:32:13 PM		0.1089616		0		Archive		Good

		2/24/2004 01:49:44 PM		0.1109202		0		Archive		Good

		3/3/2004 02:50:15 PM		0.1217933		0		Archive		Good

		3/9/2004 09:59:55 AM		0.1294901		0		Archive		Good

		3/15/2004 02:48:41 PM		0.1116062		0		Archive		Good

		3/22/2004 01:49:46 PM		0.1084916		0		Archive		Good

		3/29/2004 04:54:42 PM		0.1110242		0		Archive		Good

		4/5/2004 04:28:11 PM		0.1082224		0		Archive		Good

		4/11/2004 09:58:51 PM		0.1140487		0		Archive		Good

		4/18/2004 03:03:16 PM		0.1065699		0		Archive		Good

		4/27/2004 03:12:15 AM		0.1056285		0		Archive		Good

		5/3/2004 03:26:44 PM		0.1051609		0		Archive		Good

		5/10/2004 03:46:10 PM		0.1121228		0		Archive		Good

		5/19/2004 02:35:58 PM		0.1336564		0		Archive		Good

		5/24/2004 02:53:37 PM		0.1291346		0		Archive		Good

		6/1/2004 03:12:02 PM		0.1103798		0		Archive		Good

		6/8/2004 08:50:09 AM		0.1089338		0		Archive		Good

		6/14/2004 09:16:41 AM		0.1233548		0		Archive		Good

		6/21/2004 10:29:30 AM		0.1160555		0		Archive		Good

		6/28/2004 01:17:18 PM		0.1168263		0		Archive		Good

		7/5/2004 03:25:20 PM		0.1127845		0		Archive		Good

		7/21/2004 01:57:13 PM		0.1062316		0		Archive		Good

		7/26/2004 09:54:06 AM		0.09146103		0		Archive		Good

		8/3/2004 08:43:31 AM		0.1246661		0		Archive		Good

		8/9/2004 09:37:20 AM		0.090511		0		Archive		Good

		8/16/2004 09:56:31 AM		0.08088562		0		Archive		Good

		8/23/2004 01:56:06 PM		0.08080446		0		Archive		Good

		8/31/2004 07:46:13 AM		0.08327737		0		Archive		Good

		9/7/2004 02:29:44 PM		0.04563346		0		Archive		Good

		9/13/2004 01:48:16 PM		0.09685079		0		Archive		Good

		9/20/2004 03:49:55 PM		0.08869623		0		Archive		Good

		9/28/2004 12:52:07 PM		0.09467755		0		Archive		Good

		10/4/2004 03:32:46 PM		0.09464516		0		Archive		Good

		10/11/2004 09:38:14 AM		0.0880039		0		Archive		Good

		10/18/2004 02:09:24 PM		0.09694747		0		Archive		Good

		10/25/2004 09:51:51 AM		0.09258175		0		Archive		Good

		11/1/2004 09:19:58 AM		0.06359456		0		Archive		Good

		11/8/2004 11:17:25 AM		0.09810505		0		Archive		Good

		11/16/2004 04:09:41 PM		0.1097199		0		Archive		Good

		11/22/2004 09:42:26 AM		0.07888199		0		Archive		Good

		11/29/2004 09:37:41 AM		0.07878114		0		Archive		Good

		12/7/2004 09:40:05 AM		0.07829908		0		Archive		Good

		12/14/2004 01:12:36 PM		0.09233185		0		Archive		Good

		12/20/2004 09:44:13 AM		0.05033629		0		Archive		Good

		12/28/2004 03:38:02 PM		0.068945		0		Archive		Good

		1/3/2005 08:15:04 AM		0.07572408		0		Archive		Good

		1/10/2005 08:22:34 AM		0.05205553		0		Archive		Good

		1/20/2005 10:52:13 AM		0.06627107		0		Archive		Good

		1/24/2005 10:05:32 AM		0.05294598		0		Archive		Good

		2/2/2005 10:13:41 AM		0.07832326		0		Archive		Good

		2/8/2005 01:47:36 PM		0.05862549		0		Archive		Good

		2/15/2005 03:33:14 PM		0.08133076		0		Archive		Good

		2/22/2005 12:56:30 PM		0.06936517		0		Archive		Good

		2/28/2005 01:02:13 PM		0.0707045		0		Archive		Good

		4/13/2005 09:44:43 AM		0.06743245		0		Archive		Good

		4/15/2005 08:40:40 PM		0.04253911		0		Archive		Good

		4/21/2005 08:59:01 AM		0.06661811		0		Archive		Good

		4/25/2005 03:15:05 PM		0.08418627		0		Archive		Good

		5/2/2005 09:45:41 AM		0.0887908		0		Archive		Good

		5/17/2005 12:43:41 PM		0.08607327		0		Archive		Good

		5/23/2005 09:12:47 AM		0.11236		0		Archive		Good

		5/31/2005 08:17:21 AM		0.1000929		0		Archive		Good

		6/6/2005 08:56:19 AM		0.07775699		0		Archive		Good

		6/13/2005 07:32:12 AM		0.09136661		0		Archive		Good

		6/20/2005 02:21:09 PM		0.08306714		0		Archive		Good

		6/27/2005 09:48:58 AM		0.09436807		0		Archive		Good

		7/5/2005 01:43:21 PM		0.07262802		0		Archive		Good

		7/11/2005 12:59:09 PM		0.08251876		0		Archive		Good

		7/18/2005 08:01:06 AM		0.08648108		0		Archive		Good

		7/25/2005 08:16:54 AM		0.09045118		0		Archive		Good

		8/1/2005 09:02:23 AM		0.08735476		0		Archive		Good

		8/8/2005 09:12:14 AM		0.07997611		0		Archive		Good

		8/15/2005 08:56:59 AM		0.08120221		0		Archive		Good

		8/22/2005 10:06:46 AM		0.09087609		0		Archive		Good

		8/30/2005 02:52:55 PM		0.100808		0		Archive		Good

		9/7/2005 04:00:20 PM		0.08725148		0		Archive		Good

		9/12/2005 02:02:56 PM		0.08769213		0		Archive		Good

		9/19/2005 07:51:36 AM		0.07908942		0		Archive		Good

		9/26/2005 09:01:53 AM		0.1067498		0		Archive		Good

		10/5/2005 11:12:53 AM		0.08914858		0		Archive		Good

		10/18/2005 10:21:23 AM		0.1155088		0		Archive		Good

		10/25/2005 10:38:33 AM		0.09394527		0		Archive		Good

		10/31/2005 12:48:20 PM		0.07703853		0		Archive		Good

		11/9/2005 10:43:11 AM		0.09943117		0		Archive		Good

		11/15/2005 07:47:22 AM		0.08947171		0		Archive		Good

		11/21/2005 09:36:23 AM		0.09259861		0		Archive		Good

		11/28/2005 01:28:06 PM		0.0942998		0		Archive		Good

		11/28/2005 01:28:48 PM		0.09328656		0		Archive		Good

		12/5/2005 09:47:57 AM		0.07176462		0		Archive		Good

		12/12/2005 04:12:29 PM		0.1136465		0		Archive		Good

		12/19/2005 12:37:57 PM		0.08798482		0		Archive		Good

		12/27/2005 09:55:19 AM		0.0854114		0		Archive		Good

		1/3/2006 10:27:15 AM		0.115629		0		Archive		Good

		1/9/2006 01:33:27 PM		0.1148234		0		Archive		Good

		1/18/2006 09:17:01 AM		0.08968895		0		Archive		Good

		1/23/2006 07:58:04 AM		0.08920393		0		Archive		Good

		1/30/2006 03:26:03 PM		0.0985947		0		Archive		Good

		2/6/2006 08:18:40 AM		0.1026596		0		Archive		Good

		2/13/2006 09:18:58 AM		0.09758017		0		Archive		Good

		2/20/2006 01:36:56 PM		0.09289856		0		Archive		Good

		2/27/2006 09:59:30 AM		0.1004803		0		Archive		Good

		3/6/2006 01:00:49 PM		0.08975317		0		Archive		Good

		3/13/2006 02:54:21 PM		0.0752815		0		Archive		Good

		3/21/2006 03:30:50 PM		0.08411748		0		Archive		Good

		3/26/2006 05:47:03 PM		0.07732066		0		Archive		Good

		4/5/2006 12:10:14 PM		0.05965477		0		Archive		Good

		4/10/2006 07:21:30 AM		0.103162		0		Archive		Good

		4/10/2006 07:30:39 AM		0.34768		0		Inactive		Good

		4/17/2006 02:00:03 PM		0.105268		0		Archive		Good

		4/24/2006 08:13:55 AM		0.0904386		0		Archive		Good

		5/2/2006 07:45:43 AM		0.07881968		0		Archive		Good

		5/8/2006 03:19:19 PM		0.07424449		0		Archive		Good

		5/15/2006 02:28:57 PM		0.1047925		0		Archive		Good

		5/22/2006 10:30:40 AM		0.101557		0		Archive		Good

		5/31/2006 10:22:59 AM		0.1180511		0		Archive		Good

		6/5/2006 10:31:47 AM		0.1175963		0		Archive		Good

		6/12/2006 12:39:43 PM		0.08812091		0		Archive		Good

		6/20/2006 08:07:55 AM		0.08862875		0		Archive		Good

		6/26/2006 10:20:32 AM		0.109246		0		Archive		Good

		7/5/2006 08:19:17 AM		0.08305387		0		Archive		Good

		7/17/2006 12:58:47 PM		0.07803807		0		Archive		Good

		7/24/2006 09:37:38 AM		0.08173659		0		Archive		Good

		7/31/2006 09:33:54 AM		0.0967789		0		Archive		Good

		8/7/2006 11:06:31 AM		0.09884397		0		Archive		Good

		8/15/2006 07:56:15 AM		0.1088536		0		Archive		Good

		8/24/2006 12:22:00 PM		0.1178284		0		Archive		Good

		9/6/2006 01:15:49 PM		0.1047857		0		Archive		Good

		9/12/2006 09:11:33 AM		0.09697813		0		Archive		Good

		9/21/2006 01:08:28 PM		0.09824265		0		Archive		Good

		9/26/2006 12:57:50 PM		0.1005739		0		Archive		Good

		10/30/2006 05:08:33 PM		0.06070801		0		Archive		Good

		11/7/2006 11:33:47 AM		0.07653853		0		Archive		Good

		1/4/2007 10:57:14 AM		0.06296603		0		Archive		Good

		3/26/2007 04:16:58 AM		0.06963741		0		Archive		Good

		6/19/2007 08:51:08 AM		0.08545625		0		Archive		Good

		7/19/2007 01:41:21 PM		0.07771148		0		Archive		Good

		9/10/2007 10:03:29 AM		0.0901432		0		Archive		Good

		12/5/2007 02:43:34 PM		0.09929735		0		Archive		Good

		1/9/2008 08:18:24 AM		0.1001161		0		Archive		Good

		2/25/2008 03:24:22 PM		0.08807974		0		Archive		Good

		5/19/2008 09:21:37 AM		0.08215167		0		Archive		Good

		6/30/2008 07:37:48 AM		0.07496788		0		Archive		Good

		8/11/2008 09:08:42 AM		0.0706311		0		Archive		Good

		10/12/2008 12:18:47 PM		0.05709168		0		Archive		Good

		10/13/2008 11:09:49 AM		0.06460526		0		Archive		Good

		11/3/2008 08:59:03 AM		0.048648		0		Archive		Good

		1/26/2009 01:11:41 PM		0.06980822		0		Archive		Good

		2/9/2009 02:58:28 PM		0.07949887		0		Archive		Good

		2/16/2009 12:49:49 PM		0.08579718		0		Archive		Good

		2/23/2009 10:49:12 AM		0.08358069		0		Archive		Good

		3/2/2009 09:14:54 AM		0.08302561		0		Archive		Good

		3/10/2009 11:26:54 AM		0.08267736		0		Archive		Good

		3/16/2009 08:45:58 AM		0.07158662		0		Archive		Good

		3/23/2009 07:07:11 AM		0.09093978		0		Archive		Good

		3/30/2009 08:29:36 AM		0.09275557		0		Archive		Good

		4/6/2009 10:28:47 AM		0.0757672		0		Archive		Good

		4/13/2009 10:17:09 AM		0.07444809		0		Archive		Good

		4/20/2009 08:37:47 AM		0.07515049		0		Archive		Good

		4/29/2009 04:10:36 PM		0.07637787		0		Archive		Good

		5/4/2009 09:51:39 AM		0.07029305		0		Archive		Good

		5/19/2009 01:26:39 PM		0.06744667		0		Archive		Good

		5/26/2009 02:01:42 PM		0.07406957		0		Archive		Good

		6/8/2009 10:07:26 AM		0.07877175		0		Archive		Good

		6/15/2009 10:26:10 AM		0.07755141		0		Archive		Good

		6/22/2009 12:33:44 PM		0.06542084		0		Archive		Good

		6/29/2009 10:20:26 AM		0.06095953		0		Archive		Good

		7/7/2009 01:06:17 PM		0.07457116		0		Archive		Good

		7/13/2009 09:08:20 AM		0.05827512		0		Archive		Good

		7/20/2009 02:26:21 PM		0.05683061		0		Archive		Good

		7/28/2009 07:46:55 AM		0.05665618		0		Archive		Good

		8/10/2009 09:48:48 AM		0.06900584		0		Archive		Good

		8/17/2009 12:25:29 PM		0.06898243		0		Archive		Good

		8/24/2009 03:17:42 PM		0.0713819		0		Archive		Good

		9/1/2009 09:01:10 AM		0.07118474		0		Archive		Good

		9/8/2009 08:09:24 AM		0.06845266		0		Archive		Good

		9/16/2009 01:49:12 PM		0.06259717		0		Archive		Good

		9/21/2009 01:04:28 PM		0.06625354		0		Archive		Good

		9/27/2009 02:26:26 PM		0.05951316		0		Archive		Good

		9/28/2009 12:31:43 PM		0.0591769		0		Archive		Good

		10/29/2009 10:00:21 PM		0.02247028		0		Archive		Good

		11/4/2009 05:56:09 PM		0.095379		0		Archive		Good

		11/5/2009 09:32:05 PM		0.04232538		0		Archive		Good

		11/5/2009 09:46:50 PM		0.07857911		0		Archive		Good





9-Velocity Mag

		



Amplitude Max (ips - Peak)

Date/Time

Amplitude Max (ips - Peak)

Velocity Mag



8-Velocity Mag

		

		Hierarchy:		1CRD MTR GEN 2

		Location:		POS 1H

		Date/Time		Amplitude Max (ips - Peak)		Phase (Degrees)		Storage Flags		Quality Stamp

		7/12/1988 12:00:00 AM		0.149		0		Baseline		Good

		8/24/1988 12:00:00 AM		0.08900002		0		Archive		Good

		11/15/1988 12:00:00 AM		0.09		0		Archive		Good

		12/29/1988 12:00:00 AM		0.12		0		Archive		Good

		3/20/1989 12:00:00 AM		0.109		0		Archive		Good

		5/1/1989 12:00:00 AM		0.097		0		Archive		Good

		6/12/1989 12:00:00 AM		0.1		0		Archive		Good

		7/24/1989 12:00:00 AM		0.101		0		Archive		Good

		11/16/1989 12:00:00 AM		0.112		0		Archive		Good

		11/27/1989 12:00:00 AM		0.115		0		Archive		Good

		1/9/1990 12:00:00 AM		0.113		0		Archive		Good

		2/26/1990 12:00:00 AM		0.113		0		Archive		Good

		8/8/1990 12:00:00 AM		0.113		0		Archive		Good

		9/19/1990 12:00:00 AM		0.124		0		Archive		Good

		9/18/1991 12:00:00 AM		0.09599999		0		Archive		Good

		10/28/1991 12:00:00 AM		0.113		0		Archive		Good

		10/29/1991 12:00:00 AM		0.117		0		Archive		Good

		1/27/1992 12:00:00 AM		0.14		0		Archive		Good

		7/13/1992 12:00:00 AM		0.139		0		Archive		Good

		1/18/1993 12:00:00 AM		0.123		0		Archive		Good

		12/21/1993 09:40:00 AM		0.02900001		0		Archive		Good

		1/1/1994 08:13:00 PM		0.07099999		0		Archive		Good

		2/14/1994 01:11:00 AM		0.15		0		Archive		Good

		3/24/1994 03:01:00 PM		0.11		0		Archive		Good

		7/26/1994 03:28:00 PM		0.116		0		Archive		Good

		9/6/1994 01:45:00 PM		0.119		0		Archive		Good

		2/20/1995 03:22:00 PM		0.119		0		Archive		Good

		5/15/1995 09:19:00 AM		0.135		0		Archive		Good

		8/7/1995 09:22:00 AM		0.118		0		Archive		Good

		11/9/1995 02:03:00 PM		0.134		0		Archive		Good

		1/24/1996 08:59:00 AM		0.114		0		Archive		Good

		4/17/1996 08:25:00 AM		0.146		0		Archive		Good

		7/10/1996 09:58:00 AM		0.104		0		Archive		Good

		10/2/1996 08:26:00 AM		0.143		0		Archive		Good

		7/31/1997 02:14:00 PM		0.117		0		Archive		Good

		1/12/1998 04:39:00 PM		0.148		0		Archive		Good

		4/6/1998 08:57:08 AM		0.1327892		0		Archive		Good

		6/29/1998 10:29:12 AM		0.1317468		0		Archive		Good

		8/5/1998 01:31:53 PM		0.1383857		0		Archive		Good

		9/21/1998 08:34:53 AM		0.1318422		0		Archive		Good

		12/16/1998 09:59:50 AM		0.1411324		0		Archive		Good

		3/8/1999 03:03:59 PM		0.1433243		0		Archive		Good

		4/1/1999 08:57:19 AM		0.01459929		0		Archive		Good

		4/10/1999 09:51:50 AM		0.1682891		0		Archive		Good

		6/1/1999 08:47:09 AM		0.09672191		0		Archive		Good

		6/3/1999 09:46:51 AM		0.0982915		0		Archive		Good

		6/7/1999 03:14:11 PM		0.1009612		0		Archive		Good

		6/14/1999 02:45:56 PM		0.09273612		0		Archive		Good

		6/22/1999 11:06:49 AM		0.08919869		0		Archive		Good

		6/29/1999 01:44:53 PM		0.1112383		0		Archive		Good

		7/5/1999 08:30:54 AM		0.09321926		0		Archive		Good

		7/8/1999 09:30:15 AM		0.08397103		0		Archive		Good

		7/13/1999 08:20:56 AM		0.08315447		0		Archive		Good

		7/22/1999 08:51:35 AM		0.08279104		0		Archive		Good

		8/23/1999 02:01:32 PM		0.09175803		0		Archive		Good

		11/18/1999 02:44:52 PM		0.09834762		0		Archive		Good

		2/9/2000 04:41:24 PM		0.08954833		0		Archive		Good

		4/6/2000 01:31:22 PM		0.2155067		0		Archive		Good

		5/25/2000 08:04:50 AM		0.1581307		0		Archive		Good

		7/24/2000 09:49:01 AM		0.07470986		0		Archive		Good

		10/16/2000 07:56:32 AM		0.1795749		0		Archive		Good

		1/8/2001 02:15:22 PM		0.1452153		0		Archive		Good

		4/2/2001 08:54:07 AM		0.1470796		0		Archive		Good

		6/25/2001 03:12:22 PM		0.130837		0		Archive		Good

		9/18/2001 02:52:28 PM		0.1313324		0		Archive		Good

		12/13/2001 10:34:24 AM		0.1251777		0		Archive		Good

		3/4/2002 02:26:51 PM		0.1121945		0		Archive		Good

		5/30/2002 03:53:44 PM		0.1197375		0		Archive		Good

		8/22/2002 12:40:45 PM		0.1194588		0		Archive		Good

		11/11/2002 03:54:43 PM		0.1096209		0		Archive		Good

		2/3/2003 10:28:28 AM		0.117057		0		Archive		Good

		4/8/2003 03:30:36 PM		0.01849631		0		Archive		Good

		4/11/2003 05:35:51 AM		0.2015389		0		Archive		Good

		8/14/2003 01:01:35 PM		0.2202508		0		Archive		Good

		8/26/2003 01:25:15 PM		0.2319878		0		Archive		Good

		9/15/2003 03:01:43 PM		0.2068762		0		Archive		Good

		9/23/2003 09:54:02 AM		0.2204319		0		Archive		Good

		9/29/2003 10:23:34 AM		0.2133964		0		Archive		Good

		10/6/2003 09:07:28 AM		0.2230852		0		Archive		Good

		10/14/2003 10:01:28 AM		0.2418947		0		Archive		Good

		10/23/2003 10:25:10 AM		0.2285069		0		Archive		Good

		10/27/2003 03:03:24 PM		0.2425937		0		Archive		Good

		11/3/2003 04:47:55 PM		0.2244056		0		Archive		Good

		11/10/2003 11:51:49 AM		0.2441168		0		Archive		Good

		11/18/2003 09:58:51 AM		0.2238016		0		Archive		Good

		11/20/2003 05:14:08 PM		0.2200603		0		Archive		Good

		11/24/2003 01:16:27 PM		0.2378621		0		Archive		Good

		12/2/2003 03:28:15 PM		0.2066002		0		Archive		Good

		12/8/2003 11:13:40 AM		0.239637		0		Archive		Good

		12/15/2003 10:29:21 AM		0.227806		0		Archive		Good

		12/22/2003 09:04:37 AM		0.2386128		0		Archive		Good

		12/29/2003 02:12:28 PM		0.2159736		0		Archive		Good

		1/5/2004 02:33:16 PM		0.2273155		0		Archive		Good

		1/12/2004 10:15:09 AM		0.2290413		0		Archive		Good

		1/19/2004 09:17:59 AM		0.2217104		0		Archive		Good

		1/28/2004 01:18:55 PM		0.3289058		0		Archive		Good

		1/28/2004 02:31:41 PM		0.3023217		0		Archive		Good

		2/3/2004 08:33:43 AM		0.2129422		0		Archive		Good

		2/10/2004 01:47:22 PM		0.2244866		0		Archive		Good

		2/16/2004 01:32:33 PM		0.2160521		0		Archive		Good

		2/24/2004 01:50:09 PM		0.2392679		0		Archive		Good

		3/3/2004 02:50:33 PM		0.2441991		0		Archive		Good

		3/9/2004 10:00:14 AM		0.2428782		0		Archive		Good

		3/15/2004 02:49:00 PM		0.2357152		0		Archive		Good

		3/22/2004 01:50:19 PM		0.2248222		0		Archive		Good

		3/29/2004 04:56:00 PM		0.2495375		0		Archive		Good

		4/5/2004 04:28:33 PM		0.2324822		0		Archive		Good

		4/11/2004 09:59:21 PM		0.2270303		0		Archive		Good

		4/18/2004 03:03:44 PM		0.2327249		0		Archive		Good

		4/27/2004 03:12:32 AM		0.2247273		0		Archive		Good

		5/3/2004 03:27:08 PM		0.2300646		0		Archive		Good

		5/10/2004 03:46:36 PM		0.2342042		0		Archive		Good

		5/19/2004 02:36:17 PM		0.2644661		0		Archive		Good

		5/24/2004 02:53:55 PM		0.238625		0		Archive		Good

		6/1/2004 03:12:24 PM		0.2290349		0		Archive		Good

		6/8/2004 08:50:33 AM		0.2273818		0		Archive		Good

		6/14/2004 09:17:02 AM		0.2297772		0		Archive		Good

		6/21/2004 10:29:48 AM		0.2239884		0		Archive		Good

		6/28/2004 01:17:34 PM		0.2587079		0		Archive		Good

		7/5/2004 03:25:37 PM		0.2363572		0		Archive		Good

		7/21/2004 01:57:35 PM		0.2068095		0		Archive		Good

		7/26/2004 09:54:24 AM		0.1724903		0		Archive		Good

		8/3/2004 08:43:52 AM		0.2040806		0		Archive		Good

		8/9/2004 09:37:38 AM		0.1890863		0		Archive		Good

		8/16/2004 09:56:48 AM		0.2112662		0		Archive		Good

		8/23/2004 01:56:22 PM		0.210126		0		Archive		Good

		8/31/2004 07:46:58 AM		0.1832304		0		Archive		Good

		9/7/2004 02:30:06 PM		0.189244		0		Archive		Good

		9/13/2004 01:48:35 PM		0.1943707		0		Archive		Good

		9/20/2004 03:50:17 PM		0.1893484		0		Archive		Good

		9/28/2004 12:52:26 PM		0.1910308		0		Archive		Good

		10/4/2004 03:33:15 PM		0.1885735		0		Archive		Good

		10/11/2004 09:38:31 AM		0.1800514		0		Archive		Good

		10/18/2004 02:09:54 PM		0.1807263		0		Archive		Good

		10/25/2004 09:52:10 AM		0.1992334		0		Archive		Good

		11/8/2004 11:17:43 AM		0.2085559		0		Archive		Good

		11/16/2004 04:09:59 PM		0.2054291		0		Archive		Good

		11/22/2004 09:42:43 AM		0.1973855		0		Archive		Good

		11/29/2004 09:37:58 AM		0.1818095		0		Archive		Good

		12/7/2004 09:40:25 AM		0.1915099		0		Archive		Good

		12/14/2004 01:12:54 PM		0.1866923		0		Archive		Good

		12/20/2004 09:44:31 AM		0.175685		0		Archive		Good

		12/28/2004 03:38:20 PM		0.176711		0		Archive		Good

		1/3/2005 08:15:24 AM		0.1581381		0		Archive		Good

		1/10/2005 08:22:53 AM		0.1460835		0		Archive		Good

		1/20/2005 10:52:38 AM		0.1571369		0		Archive		Good

		1/24/2005 10:05:50 AM		0.1520896		0		Archive		Good

		2/2/2005 10:14:05 AM		0.1712701		0		Archive		Good

		2/8/2005 01:47:55 PM		0.1830851		0		Archive		Good

		2/15/2005 03:33:31 PM		0.1664139		0		Archive		Good

		2/22/2005 12:56:49 PM		0.1599854		0		Archive		Good

		2/28/2005 01:02:34 PM		0.1683594		0		Archive		Good

		4/13/2005 09:45:10 AM		0.2127696		0		Archive		Good

		4/15/2005 08:41:03 PM		0.1630671		0		Archive		Good

		4/21/2005 08:59:32 AM		0.1970748		0		Archive		Good

		4/25/2005 03:15:34 PM		0.2089147		0		Archive		Good

		5/2/2005 09:45:58 AM		0.2122378		0		Archive		Good

		5/17/2005 12:44:02 PM		0.1894719		0		Archive		Good

		5/23/2005 09:13:04 AM		0.20633		0		Archive		Good

		5/31/2005 08:17:42 AM		0.2001177		0		Archive		Good

		6/6/2005 08:56:45 AM		0.2087193		0		Archive		Good

		6/13/2005 07:32:46 AM		0.2025989		0		Archive		Good

		6/20/2005 02:21:38 PM		0.1946075		0		Archive		Good

		6/27/2005 09:49:25 AM		0.1969497		0		Archive		Good

		7/5/2005 01:43:47 PM		0.1876895		0		Archive		Good

		7/11/2005 12:59:39 PM		0.2065085		0		Archive		Good

		7/18/2005 08:01:22 AM		0.211297		0		Archive		Good

		7/25/2005 08:17:18 AM		0.1973336		0		Archive		Good

		8/1/2005 09:02:42 AM		0.1913046		0		Archive		Good

		8/8/2005 09:12:58 AM		0.1798924		0		Archive		Good

		8/15/2005 08:57:17 AM		0.1864628		0		Archive		Good

		8/22/2005 10:07:18 AM		0.2166541		0		Archive		Good

		8/30/2005 02:53:19 PM		0.2068917		0		Archive		Good

		9/7/2005 04:00:44 PM		0.2007648		0		Archive		Good

		9/12/2005 02:03:17 PM		0.2011358		0		Archive		Good

		9/19/2005 07:51:58 AM		0.2155898		0		Archive		Good

		9/26/2005 09:02:13 AM		0.2093217		0		Archive		Good

		10/5/2005 11:13:10 AM		0.1994867		0		Archive		Good

		10/18/2005 10:21:57 AM		0.3035154		0		Archive		Good

		10/25/2005 10:39:29 AM		0.2309436		0		Archive		Good

		10/31/2005 12:48:38 PM		0.2013085		0		Archive		Good

		11/9/2005 10:43:32 AM		0.2066721		0		Archive		Good

		11/15/2005 07:47:42 AM		0.1955065		0		Archive		Good

		11/21/2005 09:36:50 AM		0.2112161		0		Archive		Good

		11/28/2005 01:29:30 PM		0.2131961		0		Archive		Good

		12/5/2005 09:48:27 AM		0.2125799		0		Archive		Good

		12/12/2005 04:12:58 PM		0.2515719		0		Archive		Good

		12/19/2005 12:38:17 PM		0.2184868		0		Archive		Good

		12/27/2005 09:55:36 AM		0.2277566		0		Archive		Good

		1/3/2006 10:27:33 AM		0.2280411		0		Archive		Good

		1/9/2006 01:33:46 PM		0.2276285		0		Archive		Good

		1/18/2006 09:17:21 AM		0.2074415		0		Archive		Good

		1/23/2006 07:58:35 AM		0.2177661		0		Archive		Good

		1/30/2006 03:26:22 PM		0.2322885		0		Archive		Good

		2/6/2006 08:18:59 AM		0.22651		0		Archive		Good

		2/13/2006 09:19:26 AM		0.2140597		0		Archive		Good

		2/20/2006 01:37:25 PM		0.216353		0		Archive		Good

		2/27/2006 09:59:56 AM		0.2363037		0		Archive		Good

		3/6/2006 01:01:21 PM		0.2012467		0		Archive		Good

		3/13/2006 02:54:48 PM		0.224496		0		Archive		Good

		3/21/2006 03:31:09 PM		0.1914168		0		Archive		Good

		3/26/2006 05:47:41 PM		0.2053712		0		Archive		Good

		4/5/2006 12:11:54 PM		0.2261779		0		Archive		Good

		4/10/2006 07:22:01 AM		0.2026307		0		Archive		Good

		4/17/2006 02:00:22 PM		0.1895478		0		Archive		Good

		4/24/2006 08:14:15 AM		0.2091543		0		Archive		Good

		5/2/2006 07:46:04 AM		0.2022948		0		Archive		Good

		5/8/2006 03:19:50 PM		0.1951923		0		Archive		Good

		5/15/2006 02:29:25 PM		0.1929413		0		Archive		Good

		5/22/2006 10:31:08 AM		0.1981756		0		Archive		Good

		5/31/2006 10:23:20 AM		0.182715		0		Archive		Good

		6/5/2006 10:32:12 AM		0.180077		0		Archive		Good

		6/12/2006 12:40:12 PM		0.1969007		0		Archive		Good

		6/20/2006 08:08:22 AM		0.1978625		0		Archive		Good

		6/26/2006 10:20:55 AM		0.2120565		0		Archive		Good

		7/5/2006 08:19:37 AM		0.2118575		0		Archive		Good

		7/17/2006 12:59:15 PM		0.1999663		0		Archive		Good

		7/24/2006 09:38:07 AM		0.1986266		0		Archive		Good

		7/31/2006 09:34:15 AM		0.2023909		0		Archive		Good

		8/7/2006 11:06:53 AM		0.199331		0		Archive		Good

		8/15/2006 07:56:42 AM		0.1918729		0		Archive		Good

		8/24/2006 12:22:21 PM		0.2160054		0		Archive		Good

		9/6/2006 01:16:13 PM		0.208526		0		Archive		Good

		9/12/2006 09:11:53 AM		0.22582		0		Archive		Good

		9/21/2006 01:08:53 PM		0.2312679		0		Archive		Good

		9/26/2006 12:58:11 PM		0.2236065		0		Archive		Good

		10/30/2006 05:08:58 PM		0.1353611		0		Archive		Good

		11/7/2006 11:34:21 AM		0.150936		0		Archive		Good

		1/4/2007 10:57:38 AM		0.09922104		0		Archive		Good

		3/26/2007 04:17:21 AM		0.09989407		0		Archive		Good

		6/19/2007 08:51:34 AM		0.1081922		0		Archive		Good

		7/19/2007 01:42:14 PM		0.1078839		0		Archive		Good

		9/10/2007 10:04:02 AM		0.1063584		0		Archive		Good

		12/5/2007 02:44:03 PM		0.1241861		0		Archive		Good

		1/9/2008 08:19:43 AM		0.1383204		0		Archive		Good

		2/25/2008 03:24:45 PM		0.1271453		0		Archive		Good

		5/19/2008 09:22:05 AM		0.1071761		0		Archive		Good

		6/30/2008 07:38:18 AM		0.09650604		0		Archive		Good

		8/11/2008 09:09:11 AM		0.09059391		0		Archive		Good

		10/12/2008 12:19:18 PM		0.08874051		0		Archive		Good

		10/13/2008 11:10:10 AM		0.09293816		0		Archive		Good

		11/3/2008 08:59:29 AM		0.1041136		0		Archive		Good

		1/26/2009 01:12:04 PM		0.08959013		0		Archive		Good

		2/9/2009 02:58:51 PM		0.08929999		0		Archive		Good

		2/16/2009 12:51:07 PM		0.08837459		0		Archive		Good

		2/23/2009 10:49:39 AM		0.08894194		0		Archive		Good

		3/2/2009 09:15:18 AM		0.09354302		0		Archive		Good

		3/10/2009 11:27:15 AM		0.08697127		0		Archive		Good

		3/16/2009 08:46:24 AM		0.09172424		0		Archive		Good

		3/23/2009 07:07:27 AM		0.1004219		0		Archive		Good

		3/30/2009 08:30:06 AM		0.09454945		0		Archive		Good

		4/6/2009 10:29:12 AM		0.08938649		0		Archive		Good

		4/13/2009 10:17:35 AM		0.08912225		0		Archive		Good

		4/20/2009 08:38:29 AM		0.08589852		0		Archive		Good

		4/29/2009 04:10:58 PM		0.09041302		0		Archive		Good

		5/4/2009 09:52:11 AM		0.09548154		0		Archive		Good

		5/19/2009 01:27:03 PM		0.08996705		0		Archive		Good

		5/26/2009 02:02:10 PM		0.0868263		0		Archive		Good

		6/8/2009 10:07:52 AM		0.08671957		0		Archive		Good

		6/15/2009 10:26:31 AM		0.08831586		0		Archive		Good

		6/22/2009 12:34:00 PM		0.09177557		0		Archive		Good

		6/29/2009 10:20:45 AM		0.09372514		0		Archive		Good

		7/7/2009 01:06:42 PM		0.08776379		0		Archive		Good

		7/13/2009 09:08:44 AM		0.09176921		0		Archive		Good

		7/20/2009 02:26:46 PM		0.0898008		0		Archive		Good

		7/28/2009 07:47:42 AM		0.09137572		0		Archive		Good

		8/10/2009 09:49:14 AM		0.09252409		0		Archive		Good

		8/17/2009 12:25:52 PM		0.09735814		0		Archive		Good

		8/24/2009 03:18:59 PM		0.09434897		0		Archive		Good

		9/1/2009 09:01:49 AM		0.08928648		0		Archive		Good

		9/8/2009 08:09:50 AM		0.08995966		0		Archive		Good

		9/16/2009 01:49:40 PM		0.08777172		0		Archive		Good

		9/21/2009 01:04:51 PM		0.09263787		0		Archive		Good

		9/27/2009 02:26:48 PM		0.07902482		0		Archive		Good

		9/28/2009 12:32:10 PM		0.08145255		0		Archive		Good

		10/29/2009 10:00:49 PM		0.02297036		0		Archive		Good

		11/4/2009 05:56:34 PM		0.2255312		0		Archive		Good

		11/5/2009 09:32:47 PM		0.1850769		0		Archive		Good

		11/5/2009 09:47:36 PM		0.2320228		0		Archive		Good





8-Velocity Mag

		



Amplitude Max (ips - Peak)

Date/Time

Amplitude Max (ips - Peak)

Velocity Mag



7-Velocity Mag

		

		Hierarchy:		1CRD MTR GEN 2

		Location:		POS 1V

		Date/Time		Amplitude Max (ips - Peak)		Phase (Degrees)		Storage Flags		Quality Stamp

		11/15/1988 12:00:00 AM		0.06999999		0		Baseline		Good

		12/29/1988 12:00:00 AM		0.068		0		Archive		Good

		3/20/1989 12:00:00 AM		0.06700001		0		Archive		Good

		5/1/1989 12:00:00 AM		0.062		0		Archive		Good

		6/12/1989 12:00:00 AM		0.06400001		0		Archive		Good

		7/24/1989 12:00:00 AM		0.075		0		Archive		Good

		11/16/1989 12:00:00 AM		0.06700001		0		Archive		Good

		11/27/1989 12:00:00 AM		0.075		0		Archive		Good

		1/9/1990 12:00:00 AM		0.069		0		Archive		Good

		2/26/1990 12:00:00 AM		0.078		0		Archive		Good

		8/8/1990 12:00:00 AM		0.05100001		0		Archive		Good

		9/19/1990 12:00:00 AM		0.08200001		0		Archive		Good

		9/18/1991 12:00:00 AM		0.075		0		Archive		Good

		10/29/1991 12:00:00 AM		0.065		0		Archive		Good

		1/27/1992 12:00:00 AM		0.072		0		Archive		Good

		7/13/1992 12:00:00 AM		0.104		0		Archive		Good

		1/18/1993 12:00:00 AM		0.06700001		0		Archive		Good

		12/21/1993 09:40:00 AM		0.014		0		Archive		Good

		1/1/1994 08:14:00 PM		0.06100001		0		Archive		Good

		2/14/1994 01:11:00 AM		0.062		0		Archive		Good

		3/24/1994 03:02:00 PM		0.059		0		Archive		Good

		7/26/1994 03:28:00 PM		0.08		0		Archive		Good

		9/6/1994 01:46:00 PM		0.059		0		Archive		Good

		2/20/1995 03:22:00 PM		0.06700001		0		Archive		Good

		5/15/1995 09:19:00 AM		0.086		0		Archive		Good

		8/7/1995 09:22:00 AM		0.07599999		0		Archive		Good

		11/9/1995 02:03:00 PM		0.075		0		Archive		Good

		1/24/1996 09:00:00 AM		0.065		0		Archive		Good

		4/17/1996 08:25:00 AM		0.07699999		0		Archive		Good

		7/10/1996 09:58:00 AM		0.068		0		Archive		Good

		10/2/1996 08:27:00 AM		0.07099999		0		Archive		Good

		7/31/1997 02:14:00 PM		0.053		0		Archive		Good

		1/12/1998 04:40:00 PM		0.071		0		Archive		Good

		4/6/1998 08:57:30 AM		0.04308005		0		Archive		Good

		6/29/1998 10:29:33 AM		0.04646004		0		Archive		Good

		8/5/1998 01:32:19 PM		0.04336346		0		Archive		Good

		9/21/1998 08:35:13 AM		0.03895791		0		Archive		Good

		12/16/1998 10:00:14 AM		0.03168149		0		Archive		Good

		3/8/1999 03:04:29 PM		0.04731358		0		Archive		Good

		4/1/1999 08:58:12 AM		0.01413967		0		Archive		Good

		4/10/1999 09:52:16 AM		0.04126289		0		Archive		Good

		6/1/1999 08:47:52 AM		0.03300428		0		Archive		Good

		6/3/1999 09:47:16 AM		0.03537389		0		Archive		Good

		6/7/1999 03:14:34 PM		0.03467372		0		Archive		Good

		6/14/1999 02:46:28 PM		0.03744227		0		Archive		Good

		6/22/1999 11:07:30 AM		0.04789949		0		Archive		Good

		6/29/1999 01:45:28 PM		0.04220092		0		Archive		Good

		7/5/1999 08:31:23 AM		0.03353827		0		Archive		Good

		7/8/1999 09:30:42 AM		0.0352451		0		Archive		Good

		7/13/1999 08:21:24 AM		0.03382816		0		Archive		Good

		7/22/1999 08:52:12 AM		0.05222917		0		Archive		Good

		8/23/1999 02:01:59 PM		0.03382402		0		Archive		Good

		11/18/1999 02:43:54 PM		0.03126508		0		Archive		Good

		2/9/2000 04:41:52 PM		0.02955957		0		Archive		Good

		4/6/2000 01:32:08 PM		0.0520108		0		Archive		Good

		5/25/2000 08:05:14 AM		0.08191577		0		Archive		Good

		7/24/2000 09:49:25 AM		0.0521316		0		Archive		Good

		10/16/2000 07:56:57 AM		0.08704731		0		Archive		Good

		1/8/2001 02:15:45 PM		0.08414586		0		Archive		Good

		4/2/2001 08:54:30 AM		0.08197851		0		Archive		Good

		6/25/2001 03:12:47 PM		0.06667584		0		Archive		Good

		9/18/2001 02:52:57 PM		0.05962874		0		Archive		Good

		12/13/2001 10:34:49 AM		0.0585814		0		Archive		Good

		3/4/2002 02:27:16 PM		0.04785838		0		Archive		Good

		5/30/2002 03:54:04 PM		0.05293133		0		Archive		Good

		8/22/2002 12:41:06 PM		0.05676472		0		Archive		Good

		11/11/2002 03:55:05 PM		0.0549558		0		Archive		Good

		2/3/2003 10:28:57 AM		0.06269677		0		Archive		Good

		4/8/2003 03:31:03 PM		0.01883004		0		Archive		Good

		4/11/2003 05:36:12 AM		0.03822592		0		Archive		Good

		8/14/2003 01:02:12 PM		0.1077383		0		Archive		Good

		8/26/2003 01:25:58 PM		0.101743		0		Archive		Good

		9/15/2003 03:02:22 PM		0.1069178		0		Archive		Good

		9/23/2003 09:54:29 AM		0.1204811		0		Archive		Good

		9/29/2003 10:24:06 AM		0.1121598		0		Archive		Good

		10/6/2003 09:07:55 AM		0.1140245		0		Archive		Good

		10/14/2003 10:01:51 AM		0.1228207		0		Archive		Good

		10/23/2003 10:25:33 AM		0.1266218		0		Archive		Good

		10/27/2003 03:03:57 PM		0.1317217		0		Archive		Good

		11/3/2003 04:48:28 PM		0.1159276		0		Archive		Good

		11/10/2003 11:52:11 AM		0.1236742		0		Archive		Good

		11/18/2003 09:59:14 AM		0.1060462		0		Archive		Good

		11/20/2003 05:14:40 PM		0.1096341		0		Archive		Good

		11/24/2003 01:16:59 PM		0.110528		0		Archive		Good

		12/2/2003 03:28:36 PM		0.1007423		0		Archive		Good

		12/8/2003 11:14:08 AM		0.1216356		0		Archive		Good

		12/15/2003 10:29:49 AM		0.08428326		0		Archive		Good

		12/22/2003 09:05:23 AM		0.118922		0		Archive		Good

		12/29/2003 02:12:51 PM		0.1206332		0		Archive		Good

		1/5/2004 02:33:47 PM		0.1241496		0		Archive		Good

		1/12/2004 10:15:33 AM		0.1274285		0		Archive		Good

		1/19/2004 09:18:24 AM		0.1182904		0		Archive		Good

		1/28/2004 01:19:30 PM		0.07154014		0		Archive		Good

		1/28/2004 02:32:11 PM		0.06804854		0		Archive		Good

		2/3/2004 08:34:17 AM		0.1056352		0		Archive		Good

		2/10/2004 01:47:48 PM		0.1131192		0		Archive		Good

		2/16/2004 01:32:55 PM		0.1024707		0		Archive		Good

		2/24/2004 01:50:36 PM		0.1284936		0		Archive		Good

		3/3/2004 02:50:57 PM		0.1329378		0		Archive		Good

		3/9/2004 10:00:35 AM		0.132229		0		Archive		Good

		3/15/2004 02:49:22 PM		0.1286475		0		Archive		Good

		3/22/2004 01:50:50 PM		0.1277067		0		Archive		Good

		3/29/2004 04:56:36 PM		0.1350161		0		Archive		Good

		4/5/2004 04:28:59 PM		0.1224393		0		Archive		Good

		4/11/2004 09:59:43 PM		0.1216709		0		Archive		Good

		4/18/2004 03:04:14 PM		0.124207		0		Archive		Good

		4/27/2004 03:12:55 AM		0.1357581		0		Archive		Good

		5/3/2004 03:27:36 PM		0.1228134		0		Archive		Good

		5/10/2004 03:47:09 PM		0.1323569		0		Archive		Good

		5/19/2004 02:36:37 PM		0.1415019		0		Archive		Good

		5/24/2004 02:54:15 PM		0.1227813		0		Archive		Good

		6/1/2004 03:12:53 PM		0.1292984		0		Archive		Good

		6/8/2004 08:51:00 AM		0.1266874		0		Archive		Good

		6/14/2004 09:17:25 AM		0.1328852		0		Archive		Good

		6/21/2004 10:30:10 AM		0.1267622		0		Archive		Good

		6/28/2004 01:18:00 PM		0.1264129		0		Archive		Good

		7/5/2004 03:26:01 PM		0.138855		0		Archive		Good

		7/21/2004 01:58:08 PM		0.1328692		0		Archive		Good

		7/26/2004 09:54:46 AM		0.1186752		0		Archive		Good

		8/3/2004 08:44:14 AM		0.1093166		0		Archive		Good

		8/9/2004 09:37:58 AM		0.1128781		0		Archive		Good

		8/16/2004 09:57:13 AM		0.1250315		0		Archive		Good

		8/23/2004 01:56:45 PM		0.1248981		0		Archive		Good

		8/31/2004 07:47:45 AM		0.1087088		0		Archive		Good

		9/7/2004 02:30:34 PM		0.106704		0		Archive		Good

		9/13/2004 01:48:55 PM		0.1057379		0		Archive		Good

		9/20/2004 03:50:50 PM		0.1136775		0		Archive		Good

		9/28/2004 12:52:48 PM		0.1094999		0		Archive		Good

		10/4/2004 03:33:54 PM		0.1083511		0		Archive		Good

		10/11/2004 09:38:55 AM		0.1005727		0		Archive		Good

		10/18/2004 02:10:26 PM		0.114525		0		Archive		Good

		10/25/2004 09:52:38 AM		0.1166053		0		Archive		Good

		11/8/2004 11:18:09 AM		0.1342197		0		Archive		Good

		11/16/2004 04:10:25 PM		0.08921474		0		Archive		Good

		11/22/2004 09:43:09 AM		0.1094465		0		Archive		Good

		11/29/2004 09:38:23 AM		0.1130167		0		Archive		Good

		12/7/2004 09:40:48 AM		0.09847693		0		Archive		Good

		12/14/2004 01:13:20 PM		0.1103146		0		Archive		Good

		12/20/2004 09:44:58 AM		0.09498595		0		Archive		Good

		12/28/2004 03:38:46 PM		0.09516333		0		Archive		Good

		1/3/2005 08:15:48 AM		0.09208352		0		Archive		Good

		1/10/2005 08:23:23 AM		0.09797255		0		Archive		Good

		1/20/2005 10:53:06 AM		0.08414192		0		Archive		Good

		1/24/2005 10:06:11 AM		0.07649336		0		Archive		Good

		2/2/2005 10:14:37 AM		0.09148332		0		Archive		Good

		2/8/2005 01:48:19 PM		0.1117415		0		Archive		Good

		2/15/2005 03:33:56 PM		0.1024622		0		Archive		Good

		2/22/2005 12:57:20 PM		0.09511063		0		Archive		Good

		2/28/2005 01:02:56 PM		0.09702958		0		Archive		Good

		4/13/2005 09:45:39 AM		0.06349859		0		Archive		Good

		4/15/2005 08:41:31 PM		0.06391659		0		Archive		Good

		4/21/2005 09:00:03 AM		0.07868293		0		Archive		Good

		4/25/2005 03:16:07 PM		0.09239547		0		Archive		Good

		5/2/2005 09:46:24 AM		0.08752785		0		Archive		Good

		5/17/2005 12:44:28 PM		0.09142476		0		Archive		Good

		5/23/2005 09:13:34 AM		0.0824902		0		Archive		Good

		5/31/2005 08:18:20 AM		0.09207551		0		Archive		Good

		6/6/2005 08:57:19 AM		0.1149781		0		Archive		Good

		6/13/2005 07:33:21 AM		0.09555702		0		Archive		Good

		6/20/2005 02:22:11 PM		0.0819944		0		Archive		Good

		6/27/2005 09:49:52 AM		0.07918049		0		Archive		Good

		7/5/2005 01:44:17 PM		0.08389531		0		Archive		Good

		7/11/2005 01:00:11 PM		0.08672302		0		Archive		Good

		7/18/2005 08:01:46 AM		0.08884075		0		Archive		Good

		7/25/2005 08:17:47 AM		0.08898615		0		Archive		Good

		8/1/2005 09:03:08 AM		0.08547544		0		Archive		Good

		8/8/2005 09:13:27 AM		0.09010229		0		Archive		Good

		8/15/2005 08:57:41 AM		0.08375649		0		Archive		Good

		8/22/2005 10:07:47 AM		0.08823399		0		Archive		Good

		8/30/2005 02:53:52 PM		0.09106752		0		Archive		Good

		9/7/2005 04:01:10 PM		0.08281703		0		Archive		Good

		9/12/2005 02:03:42 PM		0.08480099		0		Archive		Good

		9/19/2005 07:52:23 AM		0.08978216		0		Archive		Good

		9/26/2005 09:02:41 AM		0.1120047		0		Archive		Good

		10/5/2005 11:13:32 AM		0.07814874		0		Archive		Good

		10/18/2005 10:22:25 AM		0.05569859		0		Archive		Good

		10/25/2005 10:42:10 AM		0.07127038		0		Archive		Good

		10/31/2005 12:49:03 PM		0.06691609		0		Archive		Good

		11/9/2005 10:43:55 AM		0.08633678		0		Archive		Good

		11/15/2005 07:48:13 AM		0.0811763		0		Archive		Good

		11/21/2005 09:37:17 AM		0.09193616		0		Archive		Good

		11/28/2005 01:29:56 PM		0.08417846		0		Archive		Good

		12/5/2005 09:48:54 AM		0.08718685		0		Archive		Good

		12/12/2005 04:13:27 PM		0.06238811		0		Archive		Good

		12/19/2005 12:38:49 PM		0.05366687		0		Archive		Good

		12/27/2005 09:56:01 AM		0.04445243		0		Archive		Good

		1/3/2006 10:27:55 AM		0.0330466		0		Archive		Good

		1/9/2006 01:34:12 PM		0.05309104		0		Archive		Good

		1/18/2006 09:17:46 AM		0.04120581		0		Archive		Good

		1/23/2006 07:59:08 AM		0.04469404		0		Archive		Good

		1/30/2006 03:26:43 PM		0.03371303		0		Archive		Good

		2/6/2006 08:19:26 AM		0.04364436		0		Archive		Good

		2/13/2006 09:19:54 AM		0.03489654		0		Archive		Good

		2/20/2006 01:37:53 PM		0.03227033		0		Archive		Good

		2/27/2006 10:00:23 AM		0.0355342		0		Archive		Good

		3/6/2006 01:02:04 PM		0.07050448		0		Archive		Good

		3/13/2006 02:55:20 PM		0.08457985		0		Archive		Good

		3/21/2006 03:31:37 PM		0.06557694		0		Archive		Good

		3/26/2006 05:48:15 PM		0.06712107		0		Archive		Good

		4/5/2006 12:12:26 PM		0.06593973		0		Archive		Good

		4/10/2006 07:22:46 AM		0.03396272		0		Archive		Good

		4/17/2006 02:00:47 PM		0.03327414		0		Archive		Good

		4/24/2006 08:14:39 AM		0.03517531		0		Archive		Good

		5/2/2006 07:46:31 AM		0.03937376		0		Archive		Good

		5/8/2006 03:20:24 PM		0.03608326		0		Archive		Good

		5/15/2006 02:29:52 PM		0.0331518		0		Archive		Good

		5/22/2006 10:31:41 AM		0.04194607		0		Archive		Good

		5/31/2006 10:23:47 AM		0.03550187		0		Archive		Good

		6/5/2006 10:32:39 AM		0.03748826		0		Archive		Good

		6/12/2006 12:40:47 PM		0.04424071		0		Archive		Good

		6/20/2006 08:09:09 AM		0.04613618		0		Archive		Good

		6/26/2006 10:21:26 AM		0.04311087		0		Archive		Good

		7/5/2006 08:20:04 AM		0.04888021		0		Archive		Good

		7/17/2006 12:59:46 PM		0.04364465		0		Archive		Good

		7/24/2006 01:33:20 PM		0.02901754		0		Archive		Good

		7/31/2006 09:34:41 AM		0.04168335		0		Archive		Good

		8/7/2006 11:07:22 AM		0.04062809		0		Archive		Good

		8/15/2006 07:57:08 AM		0.04047366		0		Archive		Good

		8/24/2006 12:22:43 PM		0.04026314		0		Archive		Good

		9/6/2006 01:16:44 PM		0.03928504		0		Archive		Good

		9/12/2006 09:12:22 AM		0.04139063		0		Archive		Good

		9/21/2006 01:09:23 PM		0.0474079		0		Archive		Good

		9/26/2006 12:58:35 PM		0.03965955		0		Archive		Good

		10/30/2006 05:09:26 PM		0.07180931		0		Archive		Good

		11/7/2006 11:34:55 AM		0.06899426		0		Archive		Good

		1/4/2007 10:58:07 AM		0.07266632		0		Archive		Good

		3/26/2007 04:17:50 AM		0.08214595		0		Archive		Good

		6/19/2007 08:52:12 AM		0.08012071		0		Archive		Good

		7/19/2007 01:43:05 PM		0.06374397		0		Archive		Good

		9/10/2007 10:04:36 AM		0.05270838		0		Archive		Good

		12/5/2007 02:44:36 PM		0.05518435		0		Archive		Good

		1/9/2008 08:20:32 AM		0.06001736		0		Archive		Good

		2/25/2008 03:25:12 PM		0.05251632		0		Archive		Good

		5/19/2008 09:22:41 AM		0.05499125		0		Archive		Good

		6/30/2008 07:38:53 AM		0.04560887		0		Archive		Good

		8/11/2008 09:09:46 AM		0.05052782		0		Archive		Good

		10/12/2008 12:19:54 PM		0.0505668		0		Archive		Good

		10/13/2008 11:10:35 AM		0.04765398		0		Archive		Good

		11/3/2008 08:59:57 AM		0.04838721		0		Archive		Good

		1/26/2009 01:12:33 PM		0.05458067		0		Archive		Good

		2/9/2009 02:59:19 PM		0.05446421		0		Archive		Good

		2/16/2009 12:51:35 PM		0.05365685		0		Archive		Good

		2/23/2009 10:50:07 AM		0.05188899		0		Archive		Good

		3/2/2009 09:15:50 AM		0.05257932		0		Archive		Good

		3/10/2009 11:27:41 AM		0.05577271		0		Archive		Good

		3/16/2009 08:46:57 AM		0.05281851		0		Archive		Good

		3/23/2009 07:07:51 AM		0.05630276		0		Archive		Good

		3/30/2009 08:30:43 AM		0.05582992		0		Archive		Good

		4/6/2009 10:29:47 AM		0.05155405		0		Archive		Good

		4/13/2009 10:18:05 AM		0.05713292		0		Archive		Good

		4/20/2009 08:39:06 AM		0.0569725		0		Archive		Good

		4/29/2009 04:11:25 PM		0.05464404		0		Archive		Good

		5/4/2009 09:52:44 AM		0.05842781		0		Archive		Good

		5/19/2009 01:27:36 PM		0.05655877		0		Archive		Good

		5/26/2009 02:02:47 PM		0.05443906		0		Archive		Good

		6/8/2009 10:08:19 AM		0.05752685		0		Archive		Good

		6/15/2009 10:27:16 AM		0.06227784		0		Archive		Good

		6/22/2009 12:34:20 PM		0.06026486		0		Archive		Good

		6/29/2009 10:21:09 AM		0.05368555		0		Archive		Good

		7/7/2009 01:07:10 PM		0.06478889		0		Archive		Good

		7/13/2009 09:09:15 AM		0.05821596		0		Archive		Good

		7/20/2009 02:27:17 PM		0.05535564		0		Archive		Good

		7/28/2009 07:48:13 AM		0.05431296		0		Archive		Good

		8/10/2009 09:49:50 AM		0.05997717		0		Archive		Good

		8/17/2009 12:26:21 PM		0.05513978		0		Archive		Good

		8/24/2009 03:19:31 PM		0.05585176		0		Archive		Good

		9/1/2009 09:02:25 AM		0.05644827		0		Archive		Good

		9/8/2009 08:10:21 AM		0.05362739		0		Archive		Good

		9/16/2009 01:50:11 PM		0.05143582		0		Archive		Good

		9/21/2009 01:05:19 PM		0.05689609		0		Archive		Good

		9/27/2009 02:27:16 PM		0.06334899		0		Archive		Good

		9/28/2009 12:32:36 PM		0.06858134		0		Archive		Good

		10/29/2009 10:01:43 PM		0.02016437		0		Archive		Good

		11/4/2009 05:57:04 PM		0.03479331		0		Archive		Good

		11/5/2009 09:33:21 PM		0.04660039		0		Archive		Good

		11/5/2009 09:48:14 PM		0.08565141		0		Archive		Good





7-Velocity Mag

		



Amplitude Max (ips - Peak)

Date/Time

Amplitude Max (ips - Peak)

Velocity Mag



6-Velocity Mag

		

		Hierarchy:		1CRD MTR GEN 2

		Location:		POS 2H

		Date/Time		Amplitude Max (ips - Peak)		Phase (Degrees)		Storage Flags		Quality Stamp

		11/15/1988 12:00:00 AM		0.09		0		Baseline		Good

		12/29/1988 12:00:00 AM		0.1		0		Archive		Good

		3/20/1989 12:00:00 AM		0.097		0		Archive		Good

		5/1/1989 12:00:00 AM		0.09199999		0		Archive		Good

		6/12/1989 12:00:00 AM		0.09799999		0		Archive		Good

		7/24/1989 12:00:00 AM		0.097		0		Archive		Good

		11/16/1989 12:00:00 AM		0.104		0		Archive		Good

		11/27/1989 12:00:00 AM		0.104		0		Archive		Good

		1/9/1990 12:00:00 AM		0.102		0		Archive		Good

		2/26/1990 12:00:00 AM		0.107		0		Archive		Good

		8/8/1990 12:00:00 AM		0.097		0		Archive		Good

		9/19/1990 12:00:00 AM		0.09599999		0		Archive		Good

		9/18/1991 12:00:00 AM		0.08900002		0		Archive		Good

		10/28/1991 12:00:00 AM		0.093		0		Archive		Good

		10/29/1991 12:00:00 AM		0.104		0		Archive		Good

		1/27/1992 12:00:00 AM		0.101		0		Archive		Good

		7/13/1992 12:00:00 AM		0.102		0		Archive		Good

		1/18/1993 12:00:00 AM		0.097		0		Archive		Good

		12/21/1993 09:41:00 AM		0.027		0		Archive		Good

		1/1/1994 08:14:00 PM		0.062		0		Archive		Good

		2/14/1994 01:12:00 AM		0.124		0		Archive		Good

		3/24/1994 03:03:00 PM		0.11		0		Archive		Good

		7/26/1994 03:28:00 PM		0.115		0		Archive		Good

		9/6/1994 01:46:00 PM		0.105		0		Archive		Good

		2/20/1995 03:22:00 PM		0.109		0		Archive		Good

		5/15/1995 09:19:00 AM		0.115		0		Archive		Good

		8/7/1995 09:23:00 AM		0.102		0		Archive		Good

		11/9/1995 02:04:00 PM		0.12		0		Archive		Good

		1/24/1996 09:00:00 AM		0.101		0		Archive		Good

		4/17/1996 08:26:00 AM		0.124		0		Archive		Good

		7/10/1996 09:58:00 AM		0.113		0		Archive		Good

		10/2/1996 08:27:00 AM		0.123		0		Archive		Good

		7/31/1997 02:15:00 PM		0.097		0		Archive		Good

		1/12/1998 04:40:00 PM		0.115		0		Archive		Good

		4/6/1998 08:58:12 AM		0.1127305		0		Archive		Good

		6/29/1998 10:29:57 AM		0.1124529		0		Archive		Good

		8/5/1998 01:32:39 PM		0.1211265		0		Archive		Good

		9/21/1998 08:35:29 AM		0.109624		0		Archive		Good

		12/16/1998 10:00:35 AM		0.1190932		0		Archive		Good

		3/8/1999 03:04:50 PM		0.124409		0		Archive		Good

		4/1/1999 08:59:02 AM		0.02707097		0		Archive		Good

		4/10/1999 09:52:48 AM		0.1709131		0		Archive		Good

		6/1/1999 08:48:37 AM		0.07704282		0		Archive		Good

		6/3/1999 09:47:37 AM		0.08117542		0		Archive		Good

		6/7/1999 03:14:55 PM		0.08531016		0		Archive		Good

		6/14/1999 02:46:57 PM		0.08075389		0		Archive		Good

		6/22/1999 11:07:54 AM		0.06825539		0		Archive		Good

		6/29/1999 01:45:51 PM		0.08745207		0		Archive		Good

		7/5/1999 08:31:51 AM		0.0735521		0		Archive		Good

		7/8/1999 09:31:12 AM		0.07344557		0		Archive		Good

		7/13/1999 08:21:46 AM		0.06660748		0		Archive		Good

		7/22/1999 08:52:37 AM		0.07535382		0		Archive		Good

		8/23/1999 02:02:21 PM		0.07519421		0		Archive		Good

		11/18/1999 02:45:22 PM		0.08144315		0		Archive		Good

		2/9/2000 04:42:17 PM		0.07182316		0		Archive		Good

		4/6/2000 01:32:43 PM		0.1882685		0		Archive		Good

		5/25/2000 08:05:36 AM		0.1258576		0		Archive		Good

		7/24/2000 09:49:55 AM		0.07640261		0		Archive		Good

		10/16/2000 07:57:23 AM		0.1039806		0		Archive		Good

		1/8/2001 02:16:07 PM		0.1159058		0		Archive		Good

		4/2/2001 08:54:54 AM		0.1115911		0		Archive		Good

		6/25/2001 03:13:08 PM		0.102638		0		Archive		Good

		9/18/2001 02:53:20 PM		0.1080914		0		Archive		Good

		12/13/2001 10:35:12 AM		0.1025408		0		Archive		Good

		3/4/2002 02:27:43 PM		0.09508494		0		Archive		Good

		5/30/2002 03:54:23 PM		0.09264759		0		Archive		Good

		8/22/2002 12:41:25 PM		0.09809063		0		Archive		Good

		11/11/2002 03:55:27 PM		0.0903145		0		Archive		Good

		2/3/2003 10:29:32 AM		0.09105863		0		Archive		Good

		4/8/2003 03:31:57 PM		0.01944198		0		Archive		Good

		4/11/2003 05:36:35 AM		0.172956		0		Archive		Good

		8/14/2003 01:02:56 PM		0.1981109		0		Archive		Good

		8/26/2003 01:26:24 PM		0.2032181		0		Archive		Good

		9/15/2003 03:02:58 PM		0.2082215		0		Archive		Good

		9/23/2003 09:54:50 AM		0.2083444		0		Archive		Good

		9/29/2003 10:24:40 AM		0.2213091		0		Archive		Good

		10/6/2003 09:08:30 AM		0.2198844		0		Archive		Good

		10/14/2003 10:02:13 AM		0.2285477		0		Archive		Good

		10/23/2003 10:25:53 AM		0.2344882		0		Archive		Good

		10/27/2003 03:04:34 PM		0.2359501		0		Archive		Good

		11/3/2003 04:48:50 PM		0.2191088		0		Archive		Good

		11/10/2003 11:54:51 AM		0.2342539		0		Archive		Good

		11/18/2003 09:59:36 AM		0.2079903		0		Archive		Good

		11/20/2003 05:15:12 PM		0.2117184		0		Archive		Good

		11/24/2003 01:17:32 PM		0.2279724		0		Archive		Good

		12/2/2003 03:28:54 PM		0.1992397		0		Archive		Good

		12/8/2003 11:14:42 AM		0.2380785		0		Archive		Good

		12/15/2003 10:30:12 AM		0.2218292		0		Archive		Good

		12/22/2003 09:05:49 AM		0.2307398		0		Archive		Good

		12/29/2003 02:13:13 PM		0.2149333		0		Archive		Good

		1/5/2004 02:34:16 PM		0.2398765		0		Archive		Good

		1/12/2004 10:15:54 AM		0.2363358		0		Archive		Good

		1/19/2004 09:18:59 AM		0.2273254		0		Archive		Good

		1/28/2004 01:20:06 PM		0.2641234		0		Archive		Good

		1/28/2004 02:32:51 PM		0.2486915		0		Archive		Good

		2/3/2004 08:34:46 AM		0.2145094		0		Archive		Good

		2/10/2004 01:48:15 PM		0.2359767		0		Archive		Good

		2/16/2004 01:33:22 PM		0.2420523		0		Archive		Good

		2/24/2004 01:51:07 PM		0.2302162		0		Archive		Good

		3/3/2004 02:51:19 PM		0.228019		0		Archive		Good

		3/9/2004 10:00:56 AM		0.2302961		0		Archive		Good

		3/15/2004 02:49:41 PM		0.228977		0		Archive		Good

		3/22/2004 01:51:23 PM		0.2256309		0		Archive		Good

		3/29/2004 04:58:28 PM		0.2424208		0		Archive		Good

		4/5/2004 04:29:24 PM		0.2232864		0		Archive		Good

		4/11/2004 10:00:05 PM		0.2118566		0		Archive		Good

		4/18/2004 03:04:56 PM		0.2198085		0		Archive		Good

		4/27/2004 03:13:14 AM		0.2324699		0		Archive		Good

		5/3/2004 03:28:04 PM		0.2260785		0		Archive		Good

		5/10/2004 03:47:40 PM		0.2188488		0		Archive		Good

		5/19/2004 02:36:55 PM		0.2379929		0		Archive		Good

		5/24/2004 02:54:33 PM		0.2389931		0		Archive		Good

		6/1/2004 03:13:22 PM		0.2230859		0		Archive		Good

		6/8/2004 08:51:26 AM		0.2266061		0		Archive		Good

		6/14/2004 09:17:52 AM		0.2324596		0		Archive		Good

		6/21/2004 10:30:31 AM		0.2228889		0		Archive		Good

		6/28/2004 01:18:23 PM		0.2261452		0		Archive		Good

		7/5/2004 03:26:23 PM		0.2304554		0		Archive		Good

		7/21/2004 01:58:35 PM		0.2080098		0		Archive		Good

		7/26/2004 09:55:06 AM		0.1832297		0		Archive		Good

		8/3/2004 08:44:36 AM		0.2280968		0		Archive		Good

		8/9/2004 09:38:18 AM		0.1813267		0		Archive		Good

		8/16/2004 09:57:33 AM		0.2078814		0		Archive		Good

		8/23/2004 01:57:03 PM		0.1982658		0		Archive		Good

		8/31/2004 07:49:17 AM		0.2002085		0		Archive		Good

		9/7/2004 02:30:58 PM		0.1844241		0		Archive		Good

		9/13/2004 01:49:16 PM		0.1863011		0		Archive		Good

		9/20/2004 03:51:19 PM		0.1877361		0		Archive		Good

		9/28/2004 12:53:07 PM		0.1862589		0		Archive		Good

		10/4/2004 03:34:56 PM		0.1962791		0		Archive		Good

		10/11/2004 09:39:14 AM		0.2008351		0		Archive		Good

		10/18/2004 02:10:52 PM		0.1893377		0		Archive		Good

		10/25/2004 09:53:17 AM		0.1895863		0		Archive		Good

		11/8/2004 11:18:38 AM		0.2025032		0		Archive		Good

		11/16/2004 04:11:33 PM		0.2216686		0		Archive		Good

		11/22/2004 09:43:30 AM		0.2119725		0		Archive		Good

		11/29/2004 09:38:44 AM		0.1905677		0		Archive		Good

		12/7/2004 09:41:08 AM		0.1933897		0		Archive		Good

		12/14/2004 01:13:39 PM		0.1847377		0		Archive		Good

		12/20/2004 09:45:20 AM		0.1832337		0		Archive		Good

		12/28/2004 03:39:06 PM		0.1853008		0		Archive		Good

		1/3/2005 08:16:08 AM		0.1582161		0		Archive		Good

		1/10/2005 08:23:49 AM		0.1458305		0		Archive		Good

		1/20/2005 10:54:03 AM		0.1686867		0		Archive		Good

		1/24/2005 10:06:29 AM		0.161152		0		Archive		Good

		2/2/2005 10:14:57 AM		0.193449		0		Archive		Good

		2/8/2005 01:48:38 PM		0.2040663		0		Archive		Good

		2/15/2005 03:34:16 PM		0.1827995		0		Archive		Good

		2/22/2005 12:57:45 PM		0.1939743		0		Archive		Good

		2/28/2005 01:03:18 PM		0.1844105		0		Archive		Good

		4/13/2005 09:46:09 AM		0.1829234		0		Archive		Good

		4/15/2005 08:43:25 PM		0.1244918		0		Archive		Good

		4/21/2005 09:00:33 AM		0.1543265		0		Archive		Good

		4/25/2005 03:16:41 PM		0.1625131		0		Archive		Good

		5/2/2005 09:46:45 AM		0.1539714		0		Archive		Good

		5/17/2005 12:44:51 PM		0.1602522		0		Archive		Good

		5/23/2005 09:13:52 AM		0.1674262		0		Archive		Good

		5/31/2005 08:18:43 AM		0.1789498		0		Archive		Good

		6/6/2005 08:57:50 AM		0.1670016		0		Archive		Good

		6/13/2005 07:33:54 AM		0.1719794		0		Archive		Good

		6/20/2005 02:22:51 PM		0.1643652		0		Archive		Good

		6/27/2005 09:50:26 AM		0.1574762		0		Archive		Good

		7/5/2005 01:44:45 PM		0.1469012		0		Archive		Good

		7/11/2005 01:00:39 PM		0.1681001		0		Archive		Good

		7/18/2005 08:02:03 AM		0.159018		0		Archive		Good

		7/25/2005 08:18:23 AM		0.1633366		0		Archive		Good

		8/1/2005 09:03:29 AM		0.1560968		0		Archive		Good

		8/8/2005 09:14:02 AM		0.1471221		0		Archive		Good

		8/15/2005 08:58:03 AM		0.1467438		0		Archive		Good

		8/22/2005 10:08:27 AM		0.1720456		0		Archive		Good

		8/30/2005 02:54:16 PM		0.1670218		0		Archive		Good

		9/7/2005 04:01:40 PM		0.1683696		0		Archive		Good

		9/12/2005 02:04:04 PM		0.1624209		0		Archive		Good

		9/19/2005 07:52:46 AM		0.169775		0		Archive		Good

		9/26/2005 09:03:05 AM		0.1855271		0		Archive		Good

		10/5/2005 11:13:50 AM		0.1588369		0		Archive		Good

		10/18/2005 10:22:58 AM		0.2322442		0		Archive		Good

		10/25/2005 10:42:44 AM		0.1799229		0		Archive		Good

		10/31/2005 12:49:22 PM		0.1578844		0		Archive		Good

		11/9/2005 10:44:20 AM		0.1685347		0		Archive		Good

		11/15/2005 07:49:20 AM		0.1658279		0		Archive		Good

		11/21/2005 09:37:42 AM		0.1687476		0		Archive		Good

		11/28/2005 01:30:17 PM		0.1658094		0		Archive		Good

		12/5/2005 09:49:27 AM		0.1835317		0		Archive		Good

		12/12/2005 04:13:52 PM		0.1949493		0		Archive		Good

		12/19/2005 12:39:14 PM		0.1658096		0		Archive		Good

		12/27/2005 09:56:22 AM		0.1737064		0		Archive		Good

		1/3/2006 10:28:14 AM		0.1748184		0		Archive		Good

		1/9/2006 01:34:32 PM		0.1729925		0		Archive		Good

		1/18/2006 09:18:08 AM		0.1668457		0		Archive		Good

		1/23/2006 07:59:39 AM		0.1749204		0		Archive		Good

		1/30/2006 03:27:03 PM		0.1744353		0		Archive		Good

		2/6/2006 08:19:49 AM		0.1770002		0		Archive		Good

		2/13/2006 09:20:25 AM		0.1697988		0		Archive		Good

		2/20/2006 01:38:22 PM		0.1679581		0		Archive		Good

		2/27/2006 10:00:48 AM		0.1818712		0		Archive		Good

		3/6/2006 01:02:41 PM		0.1623459		0		Archive		Good

		3/13/2006 02:55:50 PM		0.1693138		0		Archive		Good

		3/21/2006 03:31:59 PM		0.1474775		0		Archive		Good

		3/26/2006 05:48:44 PM		0.1596313		0		Archive		Good

		4/5/2006 12:14:17 PM		0.1838928		0		Archive		Good

		4/10/2006 07:23:23 AM		0.1508504		0		Archive		Good

		4/17/2006 02:01:06 PM		0.1458474		0		Archive		Good

		4/24/2006 08:15:02 AM		0.1592096		0		Archive		Good

		5/2/2006 07:46:55 AM		0.1575713		0		Archive		Good

		5/8/2006 03:20:56 PM		0.1503211		0		Archive		Good

		5/15/2006 02:30:25 PM		0.1488963		0		Archive		Good

		5/22/2006 10:32:22 AM		0.1612791		0		Archive		Good

		5/31/2006 10:24:14 AM		0.1499744		0		Archive		Good

		6/5/2006 10:33:05 AM		0.1433915		0		Archive		Good

		6/12/2006 12:41:21 PM		0.1574218		0		Archive		Good

		6/20/2006 08:09:45 AM		0.1535076		0		Archive		Good

		6/26/2006 10:21:53 AM		0.1598842		0		Archive		Good

		7/5/2006 08:20:29 AM		0.1661074		0		Archive		Good

		7/17/2006 01:00:15 PM		0.155731		0		Archive		Good

		7/24/2006 01:33:51 PM		0.1538794		0		Archive		Good

		7/31/2006 09:35:07 AM		0.1548909		0		Archive		Good

		8/7/2006 11:07:54 AM		0.1559559		0		Archive		Good

		8/15/2006 07:57:30 AM		0.1498504		0		Archive		Good

		8/24/2006 12:24:07 PM		0.1616311		0		Archive		Good

		9/6/2006 01:17:07 PM		0.1585688		0		Archive		Good

		9/12/2006 09:12:45 AM		0.1684849		0		Archive		Good

		9/21/2006 01:09:52 PM		0.1785218		0		Archive		Good

		9/26/2006 12:58:54 PM		0.1673623		0		Archive		Good

		10/30/2006 05:10:03 PM		0.1091657		0		Archive		Good

		11/7/2006 11:35:22 AM		0.1325293		0		Archive		Good

		1/4/2007 10:58:32 AM		0.07747991		0		Archive		Good

		3/26/2007 04:18:18 AM		0.08423928		0		Archive		Good

		6/19/2007 08:52:40 AM		0.1023569		0		Archive		Good

		7/19/2007 01:43:49 PM		0.0892699		0		Archive		Good

		9/10/2007 10:05:15 AM		0.08963086		0		Archive		Good

		12/5/2007 02:45:11 PM		0.1066227		0		Archive		Good

		1/9/2008 08:21:46 AM		0.1068475		0		Archive		Good

		2/25/2008 03:25:39 PM		0.1280685		0		Archive		Good

		5/19/2008 09:23:29 AM		0.1248372		0		Archive		Good

		6/30/2008 07:39:26 AM		0.1185741		0		Archive		Good

		8/11/2008 09:10:24 AM		0.1148601		0		Archive		Good

		10/12/2008 12:20:30 PM		0.110073		0		Archive		Good

		10/13/2008 11:13:24 AM		0.1099067		0		Archive		Good

		11/3/2008 09:00:21 AM		0.1150893		0		Archive		Good

		1/26/2009 01:12:55 PM		0.1071017		0		Archive		Good

		2/9/2009 03:00:01 PM		0.1050752		0		Archive		Good

		2/16/2009 12:52:04 PM		0.10998		0		Archive		Good

		2/23/2009 10:50:33 AM		0.1135987		0		Archive		Good

		3/2/2009 09:16:15 AM		0.1106774		0		Archive		Good

		3/10/2009 11:28:06 AM		0.1151582		0		Archive		Good

		3/16/2009 08:47:24 AM		0.1126657		0		Archive		Good

		3/23/2009 07:08:11 AM		0.1191902		0		Archive		Good

		3/30/2009 08:31:15 AM		0.1147681		0		Archive		Good

		4/6/2009 10:30:12 AM		0.1138832		0		Archive		Good

		4/13/2009 10:18:33 AM		0.1097922		0		Archive		Good

		4/20/2009 08:39:35 AM		0.1102562		0		Archive		Good

		4/29/2009 04:11:51 PM		0.111475		0		Archive		Good

		5/4/2009 09:53:11 AM		0.117207		0		Archive		Good

		5/19/2009 01:28:04 PM		0.1154313		0		Archive		Good

		5/26/2009 02:03:21 PM		0.1131834		0		Archive		Good

		6/8/2009 10:08:43 AM		0.1109206		0		Archive		Good

		6/15/2009 10:27:55 AM		0.1134294		0		Archive		Good

		6/22/2009 12:34:38 PM		0.1137322		0		Archive		Good

		6/29/2009 10:21:33 AM		0.118544		0		Archive		Good

		7/7/2009 01:07:37 PM		0.1108071		0		Archive		Good

		7/13/2009 09:09:40 AM		0.1153615		0		Archive		Good

		7/20/2009 02:27:43 PM		0.1130051		0		Archive		Good

		7/28/2009 07:48:39 AM		0.1137104		0		Archive		Good

		8/10/2009 09:50:32 AM		0.1205461		0		Archive		Good

		8/17/2009 12:26:45 PM		0.1217621		0		Archive		Good

		8/24/2009 03:20:00 PM		0.1215064		0		Archive		Good

		9/1/2009 09:02:57 AM		0.1159846		0		Archive		Good

		9/8/2009 08:10:51 AM		0.1119821		0		Archive		Good

		9/16/2009 01:50:38 PM		0.1146116		0		Archive		Good

		9/21/2009 01:05:45 PM		0.1174069		0		Archive		Good

		9/27/2009 02:27:39 PM		0.1050459		0		Archive		Good

		9/28/2009 12:33:09 PM		0.111731		0		Archive		Good

		10/29/2009 10:02:24 PM		0.02715925		0		Archive		Good

		11/4/2009 05:57:52 PM		0.2764076		0		Archive		Good

		11/5/2009 09:34:04 PM		0.2265033		0		Archive		Good

		11/5/2009 09:48:52 PM		0.3048277		0		Archive		Good





6-Velocity Mag

		



Amplitude Max (ips - Peak)

Date/Time

Amplitude Max (ips - Peak)

Velocity Mag



5-Velocity Mag

		

		Hierarchy:		1CRD MTR GEN 2

		Location:		POS 2V

		Date/Time		Amplitude Max (ips - Peak)		Phase (Degrees)		Storage Flags		Quality Stamp

		11/15/1988 12:00:00 AM		0.13		0		Baseline		Good

		12/29/1988 12:00:00 AM		0.08		0		Archive		Good

		3/20/1989 12:00:00 AM		0.06700001		0		Archive		Good

		5/1/1989 12:00:00 AM		0.109		0		Archive		Good

		6/12/1989 12:00:00 AM		0.08		0		Archive		Good

		7/24/1989 12:00:00 AM		0.13		0		Archive		Good

		11/16/1989 12:00:00 AM		0.134		0		Archive		Good

		11/27/1989 12:00:00 AM		0.074		0		Archive		Good

		1/9/1990 12:00:00 AM		0.122		0		Archive		Good

		2/26/1990 12:00:00 AM		0.136		0		Archive		Good

		8/8/1990 12:00:00 AM		0.152		0		Archive		Good

		9/19/1990 12:00:00 AM		0.087		0		Archive		Good

		9/18/1991 12:00:00 AM		0.101		0		Archive		Good

		10/28/1991 12:00:00 AM		0.118		0		Archive		Good

		10/29/1991 12:00:00 AM		0.087		0		Archive		Good

		1/27/1992 12:00:00 AM		0.148		0		Archive		Good

		7/13/1992 12:00:00 AM		0.136		0		Archive		Good

		1/18/1993 12:00:00 AM		0.142		0		Archive		Good

		12/21/1993 09:41:00 AM		0.025		0		Archive		Good

		1/1/1994 08:15:00 PM		0.069		0		Archive		Good

		2/14/1994 01:13:00 AM		0.122		0		Archive		Good

		3/24/1994 03:03:00 PM		0.08800001		0		Archive		Good

		7/26/1994 03:29:00 PM		0.116		0		Archive		Good

		9/6/1994 01:47:00 PM		0.087		0		Archive		Good

		2/20/1995 03:23:00 PM		0.117		0		Archive		Good

		5/15/1995 09:20:00 AM		0.113		0		Archive		Good

		8/7/1995 09:23:00 AM		0.107		0		Archive		Good

		11/9/1995 02:04:00 PM		0.07099999		0		Archive		Good

		1/24/1996 09:01:00 AM		0.086		0		Archive		Good

		4/17/1996 08:26:00 AM		0.074		0		Archive		Good

		7/10/1996 09:59:00 AM		0.105		0		Archive		Good

		10/2/1996 08:27:00 AM		0.09199999		0		Archive		Good

		7/31/1997 02:15:00 PM		0.085		0		Archive		Good

		1/12/1998 04:41:00 PM		0.067		0		Archive		Good

		4/6/1998 08:58:34 AM		0.0970337		0		Archive		Good

		6/29/1998 10:30:16 AM		0.1001304		0		Archive		Good

		8/5/1998 01:33:04 PM		0.1029158		0		Archive		Good

		9/21/1998 08:35:49 AM		0.08009622		0		Archive		Good

		12/16/1998 10:00:59 AM		0.08873422		0		Archive		Good

		3/8/1999 03:05:18 PM		0.06103894		0		Archive		Good

		4/1/1999 09:00:12 AM		0.04433792		0		Archive		Good

		4/10/1999 09:53:19 AM		0.06683896		0		Archive		Good

		6/1/1999 08:49:33 AM		0.06485272		0		Archive		Good

		6/3/1999 09:48:10 AM		0.07747823		0		Archive		Good

		6/7/1999 03:15:27 PM		0.08308107		0		Archive		Good

		6/14/1999 02:47:24 PM		0.056739		0		Archive		Good

		6/22/1999 11:08:23 AM		0.08339287		0		Archive		Good

		6/29/1999 01:46:22 PM		0.103038		0		Archive		Good

		7/5/1999 08:32:19 AM		0.07851212		0		Archive		Good

		7/8/1999 09:31:53 AM		0.06342054		0		Archive		Good

		7/13/1999 08:22:17 AM		0.05639856		0		Archive		Good

		7/22/1999 08:53:05 AM		0.07887632		0		Archive		Good

		8/23/1999 02:02:47 PM		0.07508666		0		Archive		Good

		11/18/1999 02:45:49 PM		0.03925276		0		Archive		Good

		2/9/2000 04:42:44 PM		0.08089987		0		Archive		Good

		4/6/2000 01:33:35 PM		0.04802321		0		Archive		Good

		5/25/2000 08:06:02 AM		0.07204255		0		Archive		Good

		7/24/2000 09:50:30 AM		0.09353572		0		Archive		Good

		10/16/2000 07:57:49 AM		0.09717003		0		Archive		Good

		1/8/2001 02:16:34 PM		0.08343882		0		Archive		Good

		4/2/2001 08:55:31 AM		0.09021951		0		Archive		Good

		6/25/2001 03:13:34 PM		0.09029448		0		Archive		Good

		9/18/2001 02:53:47 PM		0.08965352		0		Archive		Good

		12/13/2001 10:35:40 AM		0.06659205		0		Archive		Good

		3/4/2002 02:28:17 PM		0.08869497		0		Archive		Good

		5/30/2002 03:54:47 PM		0.1045449		0		Archive		Good

		8/22/2002 12:41:52 PM		0.09071573		0		Archive		Good

		11/11/2002 03:55:50 PM		0.06144419		0		Archive		Good

		2/3/2003 10:30:05 AM		0.06295643		0		Archive		Good

		4/8/2003 03:32:24 PM		0.04040819		0		Archive		Good

		4/11/2003 05:37:00 AM		0.06987035		0		Archive		Good

		8/14/2003 01:03:30 PM		0.08610354		0		Archive		Good

		8/26/2003 01:26:56 PM		0.07394854		0		Archive		Good

		9/15/2003 03:03:30 PM		0.09427281		0		Archive		Good

		9/23/2003 09:55:15 AM		0.1003956		0		Archive		Good

		9/29/2003 10:25:17 AM		0.09157076		0		Archive		Good

		10/6/2003 09:09:05 AM		0.1014008		0		Archive		Good

		10/14/2003 10:02:37 AM		0.1081561		0		Archive		Good

		10/23/2003 10:26:15 AM		0.1066876		0		Archive		Good

		10/27/2003 03:05:06 PM		0.1123612		0		Archive		Good

		11/3/2003 04:49:12 PM		0.1030001		0		Archive		Good

		11/10/2003 11:55:14 AM		0.1189243		0		Archive		Good

		11/18/2003 09:59:59 AM		0.1034954		0		Archive		Good

		11/20/2003 05:15:50 PM		0.0977305		0		Archive		Good

		11/24/2003 01:18:06 PM		0.1210068		0		Archive		Good

		12/2/2003 03:29:15 PM		0.1093694		0		Archive		Good

		12/8/2003 11:15:17 AM		0.09776632		0		Archive		Good

		12/15/2003 10:30:44 AM		0.1096648		0		Archive		Good

		12/22/2003 09:06:14 AM		0.09336115		0		Archive		Good

		12/29/2003 02:13:38 PM		0.09060773		0		Archive		Good

		1/5/2004 02:34:55 PM		0.09406129		0		Archive		Good

		1/12/2004 10:16:15 AM		0.1104454		0		Archive		Good

		1/19/2004 09:19:30 AM		0.09431369		0		Archive		Good

		1/28/2004 01:20:43 PM		0.09756628		0		Archive		Good

		1/28/2004 02:33:23 PM		0.09067803		0		Archive		Good

		2/3/2004 08:35:19 AM		0.08711645		0		Archive		Good

		2/10/2004 01:48:48 PM		0.08984542		0		Archive		Good

		2/16/2004 01:33:56 PM		0.09859485		0		Archive		Good

		2/24/2004 01:51:39 PM		0.08328748		0		Archive		Good

		3/3/2004 02:51:41 PM		0.09350891		0		Archive		Good

		3/9/2004 10:01:17 AM		0.09310286		0		Archive		Good

		3/15/2004 02:50:04 PM		0.08684026		0		Archive		Good

		3/22/2004 01:52:01 PM		0.08248718		0		Archive		Good

		3/29/2004 04:58:59 PM		0.08522957		0		Archive		Good

		4/5/2004 04:29:58 PM		0.08060417		0		Archive		Good

		4/11/2004 10:00:27 PM		0.08280603		0		Archive		Good

		4/18/2004 03:05:33 PM		0.07435125		0		Archive		Good

		4/27/2004 03:13:37 AM		0.07750081		0		Archive		Good

		5/3/2004 03:28:36 PM		0.0914253		0		Archive		Good

		5/10/2004 03:48:14 PM		0.0824552		0		Archive		Good

		5/19/2004 02:37:15 PM		0.08947901		0		Archive		Good

		5/24/2004 02:54:54 PM		0.07930436		0		Archive		Good

		6/1/2004 03:14:00 PM		0.0725766		0		Archive		Good

		6/8/2004 08:51:55 AM		0.0736254		0		Archive		Good

		6/14/2004 09:18:16 AM		0.08575039		0		Archive		Good

		6/21/2004 10:30:54 AM		0.08372441		0		Archive		Good

		6/28/2004 01:18:44 PM		0.08579037		0		Archive		Good

		7/5/2004 03:26:47 PM		0.09001601		0		Archive		Good

		7/21/2004 01:59:05 PM		0.1008486		0		Archive		Good

		7/26/2004 09:55:28 AM		0.08117992		0		Archive		Good

		8/3/2004 08:44:58 AM		0.07115969		0		Archive		Good

		8/9/2004 09:38:41 AM		0.08594678		0		Archive		Good

		8/16/2004 09:57:59 AM		0.08761603		0		Archive		Good

		8/23/2004 01:57:27 PM		0.08246216		0		Archive		Good

		8/31/2004 07:50:10 AM		0.08304151		0		Archive		Good

		9/7/2004 02:31:26 PM		0.08204883		0		Archive		Good

		9/13/2004 01:49:44 PM		0.09140489		0		Archive		Good

		9/20/2004 03:51:50 PM		0.08170086		0		Archive		Good

		9/28/2004 12:53:29 PM		0.07863497		0		Archive		Good

		10/4/2004 03:35:36 PM		0.07305468		0		Archive		Good

		10/11/2004 09:39:37 AM		0.09206142		0		Archive		Good

		10/18/2004 02:11:28 PM		0.07403087		0		Archive		Good

		10/25/2004 09:53:41 AM		0.06873996		0		Archive		Good

		11/8/2004 11:19:03 AM		0.07972627		0		Archive		Good

		11/16/2004 04:12:01 PM		0.08376917		0		Archive		Good

		11/22/2004 09:43:54 AM		0.07776769		0		Archive		Good

		11/29/2004 09:39:10 AM		0.06957394		0		Archive		Good

		12/7/2004 09:41:29 AM		0.1092153		0		Archive		Good

		12/14/2004 01:14:02 PM		0.09598842		0		Archive		Good

		12/20/2004 09:45:44 AM		0.06834129		0		Archive		Good

		12/28/2004 03:39:32 PM		0.08089439		0		Archive		Good

		1/3/2005 08:16:36 AM		0.07514361		0		Archive		Good

		1/10/2005 08:24:20 AM		0.07952016		0		Archive		Good

		1/20/2005 10:54:34 AM		0.07806898		0		Archive		Good

		1/24/2005 10:06:52 AM		0.08511499		0		Archive		Good

		2/2/2005 10:15:22 AM		0.08877044		0		Archive		Good

		2/8/2005 01:49:01 PM		0.08617382		0		Archive		Good

		2/15/2005 03:34:40 PM		0.0758398		0		Archive		Good

		2/22/2005 12:58:19 PM		0.08387276		0		Archive		Good

		2/28/2005 01:03:41 PM		0.08439316		0		Archive		Good

		4/13/2005 09:46:41 AM		0.07399365		0		Archive		Good

		4/15/2005 08:44:00 PM		0.0708219		0		Archive		Good

		4/21/2005 09:01:05 AM		0.07555024		0		Archive		Good

		4/25/2005 03:17:17 PM		0.07996981		0		Archive		Good

		5/2/2005 09:47:12 AM		0.07918327		0		Archive		Good

		5/17/2005 12:45:20 PM		0.06888378		0		Archive		Good

		5/23/2005 09:14:14 AM		0.08027296		0		Archive		Good

		5/31/2005 08:19:16 AM		0.07780514		0		Archive		Good

		6/6/2005 08:58:21 AM		0.08205672		0		Archive		Good

		6/13/2005 07:34:29 AM		0.0638504		0		Archive		Good

		6/20/2005 02:23:59 PM		0.07890847		0		Archive		Good

		6/27/2005 09:51:35 AM		0.08160606		0		Archive		Good

		7/5/2005 01:45:21 PM		0.07468377		0		Archive		Good

		7/11/2005 01:01:16 PM		0.07296378		0		Archive		Good

		7/18/2005 08:02:25 AM		0.075184		0		Archive		Good

		7/25/2005 08:18:51 AM		0.08583521		0		Archive		Good

		8/1/2005 09:03:52 AM		0.07192125		0		Archive		Good

		8/8/2005 09:14:38 AM		0.08289704		0		Archive		Good

		8/15/2005 08:58:23 AM		0.08376046		0		Archive		Good

		8/22/2005 10:08:58 AM		0.08305089		0		Archive		Good

		8/30/2005 02:54:55 PM		0.07595387		0		Archive		Good

		9/7/2005 04:02:07 PM		0.06759266		0		Archive		Good

		9/12/2005 02:04:30 PM		0.08159257		0		Archive		Good

		9/19/2005 07:53:14 AM		0.07318541		0		Archive		Good

		9/26/2005 09:03:35 AM		0.08085033		0		Archive		Good

		10/5/2005 11:14:10 AM		0.08331434		0		Archive		Good

		10/18/2005 10:23:27 AM		0.1137812		0		Archive		Good

		10/25/2005 10:43:20 AM		0.0850298		0		Archive		Good

		10/31/2005 12:49:46 PM		0.09376703		0		Archive		Good

		11/9/2005 10:44:40 AM		0.08177203		0		Archive		Good

		11/15/2005 07:50:17 AM		0.08906259		0		Archive		Good

		11/21/2005 09:38:12 AM		0.07171442		0		Archive		Good

		11/28/2005 01:30:43 PM		0.09352512		0		Archive		Good

		12/5/2005 09:49:54 AM		0.08271988		0		Archive		Good

		12/12/2005 04:14:30 PM		0.1036209		0		Archive		Good

		12/19/2005 12:39:45 PM		0.1046394		0		Archive		Good

		12/27/2005 09:56:44 AM		0.1046231		0		Archive		Good

		1/3/2006 10:28:40 AM		0.1316749		0		Archive		Good

		1/9/2006 01:34:57 PM		0.1142771		0		Archive		Good

		1/18/2006 09:18:32 AM		0.0887861		0		Archive		Good

		1/23/2006 08:00:14 AM		0.1065424		0		Archive		Good

		1/30/2006 03:27:30 PM		0.1141061		0		Archive		Good

		2/6/2006 08:20:15 AM		0.1051598		0		Archive		Good

		2/13/2006 09:21:00 AM		0.1158998		0		Archive		Good

		2/20/2006 01:38:58 PM		0.1197774		0		Archive		Good

		2/27/2006 10:01:19 AM		0.1159673		0		Archive		Good

		3/6/2006 01:03:25 PM		0.081889		0		Archive		Good

		3/13/2006 02:56:21 PM		0.08509121		0		Archive		Good

		3/21/2006 03:32:22 PM		0.0881103		0		Archive		Good

		3/26/2006 05:49:20 PM		0.09177042		0		Archive		Good

		4/5/2006 12:16:48 PM		0.1358528		0		Archive		Good

		4/10/2006 07:24:42 AM		0.1194004		0		Archive		Good

		4/17/2006 02:01:28 PM		0.08252669		0		Archive		Good

		4/24/2006 08:15:33 AM		0.09677447		0		Archive		Good

		5/2/2006 07:47:23 AM		0.1081329		0		Archive		Good

		5/8/2006 03:21:45 PM		0.1206397		0		Archive		Good

		5/15/2006 02:31:09 PM		0.1071269		0		Archive		Good

		5/22/2006 10:32:55 AM		0.1107444		0		Archive		Good

		5/31/2006 10:24:57 AM		0.1093418		0		Archive		Good

		6/5/2006 10:33:50 AM		0.102771		0		Archive		Good

		6/12/2006 12:41:57 PM		0.1082052		0		Archive		Good

		6/20/2006 08:10:30 AM		0.1034046		0		Archive		Good

		6/26/2006 10:22:24 AM		0.1257947		0		Archive		Good

		7/5/2006 08:20:56 AM		0.1348703		0		Archive		Good

		7/17/2006 01:00:51 PM		0.1249646		0		Archive		Good

		7/24/2006 01:34:29 PM		0.1234174		0		Archive		Good

		7/31/2006 09:35:54 AM		0.1345176		0		Archive		Good

		8/7/2006 11:08:22 AM		0.1224389		0		Archive		Good

		8/15/2006 07:58:03 AM		0.1296027		0		Archive		Good

		8/24/2006 12:24:39 PM		0.1268114		0		Archive		Good

		9/6/2006 01:17:38 PM		0.09245416		0		Archive		Good

		9/12/2006 09:13:20 AM		0.1292603		0		Archive		Good

		9/21/2006 01:10:25 PM		0.118681		0		Archive		Good

		9/26/2006 12:59:52 PM		0.1226523		0		Archive		Good

		10/30/2006 05:10:44 PM		0.07159515		0		Archive		Good

		11/7/2006 11:35:58 AM		0.09059167		0		Archive		Good

		1/4/2007 10:59:09 AM		0.07107685		0		Archive		Good

		3/26/2007 04:18:56 AM		0.0752684		0		Archive		Good

		6/19/2007 08:53:15 AM		0.07275271		0		Archive		Good

		7/19/2007 01:44:26 PM		0.07482013		0		Archive		Good

		9/10/2007 10:06:01 AM		0.1098572		0		Archive		Good

		12/5/2007 02:46:00 PM		0.1056152		0		Archive		Good

		1/9/2008 08:22:40 AM		0.1046513		0		Archive		Good

		2/25/2008 03:26:16 PM		0.09993052		0		Archive		Good

		5/19/2008 09:24:01 AM		0.0965273		0		Archive		Good

		6/30/2008 07:40:00 AM		0.09607814		0		Archive		Good

		8/11/2008 09:11:20 AM		0.08910406		0		Archive		Good

		10/12/2008 12:21:09 PM		0.09206121		0		Archive		Good

		10/13/2008 11:14:01 AM		0.0928385		0		Archive		Good

		11/3/2008 09:00:55 AM		0.05936198		0		Archive		Good

		1/26/2009 01:13:26 PM		0.07778955		0		Archive		Good

		2/9/2009 03:00:50 PM		0.08595002		0		Archive		Good

		2/16/2009 12:52:37 PM		0.08179791		0		Archive		Good

		2/23/2009 10:51:07 AM		0.07843047		0		Archive		Good

		3/2/2009 09:16:50 AM		0.07296049		0		Archive		Good

		3/10/2009 11:28:34 AM		0.07128422		0		Archive		Good

		3/16/2009 08:47:58 AM		0.08662427		0		Archive		Good

		3/23/2009 07:08:35 AM		0.1045134		0		Archive		Good

		3/30/2009 08:31:56 AM		0.06318809		0		Archive		Good

		4/6/2009 10:31:22 AM		0.09869355		0		Archive		Good

		4/13/2009 10:19:03 AM		0.1017638		0		Archive		Good

		4/20/2009 08:40:10 AM		0.09346323		0		Archive		Good

		4/29/2009 04:12:23 PM		0.09422165		0		Archive		Good

		5/4/2009 09:53:47 AM		0.09387661		0		Archive		Good

		5/19/2009 01:28:37 PM		0.08394197		0		Archive		Good

		5/26/2009 02:03:56 PM		0.07050648		0		Archive		Good

		6/8/2009 10:09:19 AM		0.07722728		0		Archive		Good

		6/15/2009 10:28:20 AM		0.0789985		0		Archive		Good

		6/22/2009 12:34:57 PM		0.0841049		0		Archive		Good

		6/29/2009 10:21:57 AM		0.09343481		0		Archive		Good

		7/7/2009 01:08:09 PM		0.1065606		0		Archive		Good

		7/13/2009 09:10:11 AM		0.08094617		0		Archive		Good

		7/20/2009 02:28:18 PM		0.08300664		0		Archive		Good

		7/28/2009 07:49:10 AM		0.09312895		0		Archive		Good

		8/10/2009 09:51:18 AM		0.1027711		0		Archive		Good

		8/17/2009 12:27:23 PM		0.0973921		0		Archive		Good

		8/24/2009 03:20:30 PM		0.0748637		0		Archive		Good

		9/1/2009 09:03:38 AM		0.07558991		0		Archive		Good

		9/8/2009 08:11:22 AM		0.07692978		0		Archive		Good

		9/16/2009 01:51:11 PM		0.06707776		0		Archive		Good

		9/21/2009 01:06:14 PM		0.08768928		0		Archive		Good

		9/27/2009 02:28:08 PM		0.08224019		0		Archive		Good

		9/28/2009 12:34:08 PM		0.07719817		0		Archive		Good

		10/29/2009 10:03:07 PM		0.03663574		0		Archive		Good

		11/4/2009 05:58:27 PM		0.1692639		0		Archive		Good

		11/5/2009 09:34:45 PM		0.09665111		0		Archive		Good

		11/5/2009 09:49:39 PM		0.1208372		0		Archive		Good





5-Velocity Mag

		



Amplitude Max (ips - Peak)

Date/Time

Amplitude Max (ips - Peak)

Velocity Mag



4-Velocity Mag

		

		Hierarchy:		1CRD MTR GEN 2

		Location:		POS 3H

		Date/Time		Amplitude Max (ips - Peak)		Phase (Degrees)		Storage Flags		Quality Stamp

		8/24/1988 12:00:00 AM		0.104		0		Baseline		Good

		11/15/1988 12:00:00 AM		0.11		0		Archive		Good

		12/29/1988 12:00:00 AM		0.1		0		Archive		Good

		3/20/1989 12:00:00 AM		0.105		0		Archive		Good

		5/1/1989 12:00:00 AM		0.09		0		Archive		Good

		6/12/1989 12:00:00 AM		0.103		0		Archive		Good

		7/24/1989 12:00:00 AM		0.145		0		Archive		Good

		11/16/1989 12:00:00 AM		0.113		0		Archive		Good

		11/27/1989 12:00:00 AM		0.1		0		Archive		Good

		1/9/1990 12:00:00 AM		0.104		0		Archive		Good

		2/26/1990 12:00:00 AM		0.111		0		Archive		Good

		8/8/1990 12:00:00 AM		0.08800001		0		Archive		Good

		9/19/1990 12:00:00 AM		0.097		0		Archive		Good

		9/18/1991 12:00:00 AM		0.107		0		Archive		Good

		10/28/1991 12:00:00 AM		0.09100001		0		Archive		Good

		10/29/1991 12:00:00 AM		0.103		0		Archive		Good

		1/27/1992 12:00:00 AM		0.095		0		Archive		Good

		7/13/1992 12:00:00 AM		0.111		0		Archive		Good

		1/18/1993 09:42:00 AM		0.104		0		Archive		Good

		1/1/1994 08:15:00 PM		0.134		0		Archive		Good

		2/14/1994 01:13:00 AM		0.159		0		Archive		Good

		3/24/1994 03:04:00 PM		0.103		0		Archive		Good

		7/26/1994 03:29:00 PM		0.095		0		Archive		Good

		9/6/1994 01:47:00 PM		0.08800001		0		Archive		Good

		2/20/1995 03:23:00 PM		0.1839999		0		Archive		Good

		5/15/1995 09:20:00 AM		0.105		0		Archive		Good

		8/7/1995 09:23:00 AM		0.09599999		0		Archive		Good

		11/9/1995 02:04:00 PM		0.09599999		0		Archive		Good

		1/24/1996 09:01:00 AM		0.099		0		Archive		Good

		4/17/1996 08:27:00 AM		0.118		0		Archive		Good

		7/10/1996 09:59:00 AM		0.097		0		Archive		Good

		10/2/1996 08:28:00 AM		0.115		0		Archive		Good

		7/31/1997 02:16:00 PM		0.114		0		Archive		Good

		1/12/1998 04:42:00 PM		0.123		0		Archive		Good

		4/6/1998 08:58:58 AM		0.1039857		0		Archive		Good

		6/29/1998 10:30:34 AM		0.1029863		0		Archive		Good

		8/5/1998 01:33:28 PM		0.10589		0		Archive		Good

		9/21/1998 08:36:09 AM		0.1226231		0		Archive		Good

		12/16/1998 10:01:21 AM		0.1243568		0		Archive		Good

		3/8/1999 03:05:43 PM		0.1213941		0		Archive		Good

		4/10/1999 09:53:50 AM		0.2751095		0		Archive		Good

		6/1/1999 08:50:20 AM		0.1152755		0		Archive		Good

		6/3/1999 09:48:33 AM		0.1140373		0		Archive		Good

		6/7/1999 03:15:56 PM		0.1117641		0		Archive		Good

		6/14/1999 02:47:50 PM		0.1095506		0		Archive		Good

		6/22/1999 11:10:17 AM		0.1118238		0		Archive		Good

		6/29/1999 01:46:44 PM		0.1068411		0		Archive		Good

		7/5/1999 08:32:52 AM		0.1017241		0		Archive		Good

		7/8/1999 09:32:18 AM		0.10093		0		Archive		Good

		7/13/1999 08:22:45 AM		0.1106452		0		Archive		Good

		7/22/1999 08:53:40 AM		0.1242571		0		Archive		Good

		8/23/1999 02:06:11 PM		0.1096646		0		Archive		Good

		11/18/1999 02:42:16 PM		0.1157121		0		Archive		Good

		2/9/2000 04:45:31 PM		0.1168688		0		Archive		Good

		4/6/2000 01:34:28 PM		0.2292861		0		Archive		Good

		5/25/2000 08:06:24 AM		0.1061077		0		Archive		Good

		7/24/2000 09:50:55 AM		0.09987339		0		Archive		Good

		10/16/2000 07:58:20 AM		0.1268927		0		Archive		Good

		1/8/2001 02:16:55 PM		0.1320462		0		Archive		Good

		4/2/2001 08:55:58 AM		0.1189418		0		Archive		Good

		6/25/2001 03:13:57 PM		0.1384967		0		Archive		Good

		9/18/2001 02:54:11 PM		0.1402299		0		Archive		Good

		12/13/2001 10:36:07 AM		0.1133677		0		Archive		Good

		3/4/2002 02:29:08 PM		0.1195761		0		Archive		Good

		5/30/2002 03:55:57 PM		0.114349		0		Archive		Good

		8/22/2002 12:42:15 PM		0.1167188		0		Archive		Good

		11/11/2002 03:56:12 PM		0.1289635		0		Archive		Good

		2/3/2003 10:30:38 AM		0.09042647		0		Archive		Good

		4/11/2003 05:37:22 AM		0.2458865		0		Archive		Good

		8/14/2003 01:04:00 PM		0.1483252		0		Archive		Good

		8/26/2003 01:27:21 PM		0.1414602		0		Archive		Good

		9/15/2003 03:04:07 PM		0.1375953		0		Archive		Good

		9/23/2003 09:55:38 AM		0.1388521		0		Archive		Good

		9/29/2003 10:25:49 AM		0.1318707		0		Archive		Good

		10/6/2003 09:09:38 AM		0.1409047		0		Archive		Good

		10/14/2003 10:02:57 AM		0.1481384		0		Archive		Good

		10/23/2003 10:26:36 AM		0.1484597		0		Archive		Good

		10/27/2003 03:05:58 PM		0.1572289		0		Archive		Good

		11/3/2003 04:49:31 PM		0.1423733		0		Archive		Good

		11/10/2003 11:55:36 AM		0.1442902		0		Archive		Good

		11/18/2003 10:00:19 AM		0.1513319		0		Archive		Good

		11/20/2003 05:16:18 PM		0.1419528		0		Archive		Good

		11/24/2003 01:18:30 PM		0.1552562		0		Archive		Good

		12/2/2003 03:29:36 PM		0.1432843		0		Archive		Good

		12/8/2003 11:15:47 AM		0.1595126		0		Archive		Good

		12/15/2003 10:31:17 AM		0.1471052		0		Archive		Good

		12/22/2003 09:07:12 AM		0.1483638		0		Archive		Good

		12/29/2003 02:13:58 PM		0.1420084		0		Archive		Good

		1/5/2004 02:35:43 PM		0.1563782		0		Archive		Good

		1/12/2004 10:16:35 AM		0.1566915		0		Archive		Good

		1/19/2004 09:19:59 AM		0.1454881		0		Archive		Good

		1/28/2004 01:21:25 PM		0.1510068		0		Archive		Good

		1/28/2004 02:34:07 PM		0.1461163		0		Archive		Good

		2/3/2004 08:35:45 AM		0.140824		0		Archive		Good

		2/10/2004 01:49:15 PM		0.1464481		0		Archive		Good

		2/16/2004 01:34:18 PM		0.1477574		0		Archive		Good

		2/24/2004 01:52:10 PM		0.1449187		0		Archive		Good

		3/3/2004 02:52:06 PM		0.1508739		0		Archive		Good

		3/9/2004 10:01:37 AM		0.1462747		0		Archive		Good

		3/15/2004 02:50:22 PM		0.1266477		0		Archive		Good

		3/22/2004 01:52:46 PM		0.1155711		0		Archive		Good

		3/29/2004 04:59:33 PM		0.1349669		0		Archive		Good

		4/5/2004 04:30:26 PM		0.1222241		0		Archive		Good

		4/11/2004 10:00:48 PM		0.1310094		0		Archive		Good

		4/18/2004 03:06:10 PM		0.1314217		0		Archive		Good

		4/27/2004 03:13:55 AM		0.131115		0		Archive		Good

		5/3/2004 03:29:03 PM		0.1326914		0		Archive		Good

		5/10/2004 03:48:49 PM		0.1342407		0		Archive		Good

		5/19/2004 02:37:31 PM		0.1387595		0		Archive		Good

		5/24/2004 02:55:16 PM		0.1363617		0		Archive		Good

		6/1/2004 03:14:28 PM		0.1316783		0		Archive		Good

		6/8/2004 08:52:21 AM		0.1282993		0		Archive		Good

		6/14/2004 09:18:38 AM		0.1346819		0		Archive		Good

		6/21/2004 10:31:15 AM		0.1244675		0		Archive		Good

		6/28/2004 01:19:05 PM		0.1322574		0		Archive		Good

		7/5/2004 03:27:10 PM		0.1420981		0		Archive		Good

		7/21/2004 01:59:32 PM		0.1388579		0		Archive		Good

		7/26/2004 09:55:47 AM		0.1063732		0		Archive		Good

		8/3/2004 08:45:20 AM		0.1448119		0		Archive		Good

		8/9/2004 09:38:59 AM		0.1252491		0		Archive		Good

		8/16/2004 09:58:20 AM		0.1355898		0		Archive		Good

		8/23/2004 01:57:44 PM		0.1255903		0		Archive		Good

		8/31/2004 07:50:42 AM		0.1242087		0		Archive		Good

		9/7/2004 02:31:50 PM		0.1153251		0		Archive		Good

		9/13/2004 01:50:06 PM		0.1175711		0		Archive		Good

		9/20/2004 03:52:14 PM		0.1218917		0		Archive		Good

		9/28/2004 12:53:47 PM		0.125588		0		Archive		Good

		10/4/2004 03:36:29 PM		0.1305135		0		Archive		Good

		10/11/2004 09:39:55 AM		0.1317542		0		Archive		Good

		10/18/2004 02:11:59 PM		0.1241731		0		Archive		Good

		10/25/2004 09:54:04 AM		0.1186803		0		Archive		Good

		11/8/2004 11:19:25 AM		0.1311943		0		Archive		Good

		11/16/2004 04:12:22 PM		0.143741		0		Archive		Good

		11/22/2004 09:44:16 AM		0.1478889		0		Archive		Good

		11/29/2004 09:39:30 AM		0.1378419		0		Archive		Good

		12/7/2004 09:41:48 AM		0.1383118		0		Archive		Good

		12/14/2004 01:14:22 PM		0.1309513		0		Archive		Good

		12/20/2004 09:46:07 AM		0.1165574		0		Archive		Good

		12/28/2004 03:39:52 PM		0.1351354		0		Archive		Good

		1/3/2005 08:17:06 AM		0.1316415		0		Archive		Good

		1/10/2005 08:24:42 AM		0.1317744		0		Archive		Good

		1/20/2005 10:55:07 AM		0.1267061		0		Archive		Good

		1/24/2005 10:07:10 AM		0.1259808		0		Archive		Good

		2/2/2005 10:15:43 AM		0.1464613		0		Archive		Good

		2/8/2005 01:49:20 PM		0.146474		0		Archive		Good

		2/15/2005 03:34:59 PM		0.1323999		0		Archive		Good

		2/22/2005 12:58:48 PM		0.1354559		0		Archive		Good

		2/28/2005 01:04:00 PM		0.128288		0		Archive		Good

		4/13/2005 09:47:14 AM		0.1688862		0		Archive		Good

		4/15/2005 08:44:25 PM		0.1352516		0		Archive		Good

		4/21/2005 09:01:33 AM		0.1529883		0		Archive		Good

		4/25/2005 03:17:50 PM		0.1484582		0		Archive		Good

		5/2/2005 09:47:33 AM		0.1473918		0		Archive		Good

		5/17/2005 12:45:44 PM		0.1392588		0		Archive		Good

		5/23/2005 09:14:32 AM		0.1340569		0		Archive		Good

		5/31/2005 08:19:42 AM		0.1345327		0		Archive		Good

		6/6/2005 08:58:55 AM		0.14402		0		Archive		Good

		6/13/2005 07:35:22 AM		0.1282903		0		Archive		Good

		6/20/2005 02:24:32 PM		0.1350494		0		Archive		Good

		6/27/2005 09:52:17 AM		0.123802		0		Archive		Good

		7/5/2005 01:45:54 PM		0.1256344		0		Archive		Good

		7/11/2005 01:01:47 PM		0.1239931		0		Archive		Good

		7/18/2005 08:02:45 AM		0.1368792		0		Archive		Good

		7/25/2005 08:19:19 AM		0.1338257		0		Archive		Good

		8/1/2005 09:04:12 AM		0.1220721		0		Archive		Good

		8/8/2005 09:15:11 AM		0.1299179		0		Archive		Good

		8/15/2005 08:58:43 AM		0.1262338		0		Archive		Good

		8/22/2005 10:09:29 AM		0.1059102		0		Archive		Good

		8/30/2005 02:55:50 PM		0.1267309		0		Archive		Good

		9/7/2005 04:02:39 PM		0.1303342		0		Archive		Good

		9/12/2005 02:04:48 PM		0.1367467		0		Archive		Good

		9/19/2005 07:53:36 AM		0.1325363		0		Archive		Good

		9/26/2005 09:03:58 AM		0.1152766		0		Archive		Good

		10/5/2005 11:14:26 AM		0.1155903		0		Archive		Good

		10/18/2005 10:23:55 AM		0.1309646		0		Archive		Good

		10/25/2005 10:43:54 AM		0.1318299		0		Archive		Good

		10/31/2005 12:50:04 PM		0.1172475		0		Archive		Good

		11/9/2005 10:45:01 AM		0.1261399		0		Archive		Good

		11/15/2005 07:50:55 AM		0.1272888		0		Archive		Good

		11/21/2005 09:38:38 AM		0.1174196		0		Archive		Good

		11/28/2005 01:31:04 PM		0.1185489		0		Archive		Good

		12/5/2005 09:50:25 AM		0.1394147		0		Archive		Good

		12/12/2005 04:15:02 PM		0.12708		0		Archive		Good

		12/19/2005 12:40:11 PM		0.1322275		0		Archive		Good

		12/27/2005 09:57:03 AM		0.1288889		0		Archive		Good

		1/3/2006 10:28:59 AM		0.1239108		0		Archive		Good

		1/9/2006 01:35:21 PM		0.1254253		0		Archive		Good

		1/18/2006 09:18:57 AM		0.1183677		0		Archive		Good

		1/23/2006 08:00:56 AM		0.1248336		0		Archive		Good

		1/30/2006 03:27:50 PM		0.1305102		0		Archive		Good

		2/6/2006 08:21:00 AM		0.1218979		0		Archive		Good

		2/13/2006 09:21:25 AM		0.1216148		0		Archive		Good

		2/20/2006 01:39:29 PM		0.1170121		0		Archive		Good

		2/27/2006 10:01:44 AM		0.1263566		0		Archive		Good

		3/6/2006 01:03:54 PM		0.1229713		0		Archive		Good

		3/13/2006 02:56:52 PM		0.1239194		0		Archive		Good

		3/21/2006 03:32:42 PM		0.1299587		0		Archive		Good

		3/26/2006 05:49:46 PM		0.1229098		0		Archive		Good

		4/5/2006 12:17:15 PM		0.1252896		0		Archive		Good

		4/10/2006 07:25:49 AM		0.1234033		0		Archive		Good

		4/17/2006 02:01:51 PM		0.127254		0		Archive		Good

		4/24/2006 08:16:00 AM		0.1287468		0		Archive		Good

		5/2/2006 07:47:46 AM		0.1244498		0		Archive		Good

		5/8/2006 03:22:13 PM		0.124384		0		Archive		Good

		5/15/2006 02:31:41 PM		0.1247205		0		Archive		Good

		5/22/2006 10:33:17 AM		0.1258494		0		Archive		Good

		5/31/2006 10:25:21 AM		0.1226437		0		Archive		Good

		6/5/2006 10:34:24 AM		0.1195293		0		Archive		Good

		6/12/2006 12:42:35 PM		0.1284104		0		Archive		Good

		6/20/2006 08:10:58 AM		0.1279711		0		Archive		Good

		6/26/2006 10:22:48 AM		0.1251959		0		Archive		Good

		7/5/2006 08:21:22 AM		0.1263886		0		Archive		Good

		7/17/2006 01:01:22 PM		0.1236423		0		Archive		Good

		7/24/2006 01:35:34 PM		0.1255177		0		Archive		Good

		7/31/2006 09:36:20 AM		0.1317728		0		Archive		Good

		8/7/2006 11:08:47 AM		0.1230063		0		Archive		Good

		8/15/2006 07:58:24 AM		0.1283632		0		Archive		Good

		8/24/2006 12:25:00 PM		0.1221536		0		Archive		Good

		9/6/2006 01:18:05 PM		0.1314443		0		Archive		Good

		9/12/2006 09:13:44 AM		0.1283839		0		Archive		Good

		9/21/2006 01:10:54 PM		0.1262059		0		Archive		Good

		9/26/2006 01:00:18 PM		0.1240507		0		Archive		Good

		10/30/2006 05:11:08 PM		0.1391894		0		Archive		Good

		11/7/2006 11:36:27 AM		0.112342		0		Archive		Good

		1/4/2007 10:59:36 AM		0.1197969		0		Archive		Good

		3/26/2007 04:19:20 AM		0.1058768		0		Archive		Good

		6/19/2007 08:53:48 AM		0.1072994		0		Archive		Good

		7/19/2007 01:44:58 PM		0.1034369		0		Archive		Good

		9/10/2007 10:06:32 AM		0.1052714		0		Archive		Good

		12/5/2007 02:46:29 PM		0.1117406		0		Archive		Good

		1/9/2008 08:23:05 AM		0.1102708		0		Archive		Good

		2/25/2008 03:26:41 PM		0.1173531		0		Archive		Good

		5/19/2008 09:24:26 AM		0.1250038		0		Archive		Good

		6/30/2008 07:40:29 AM		0.1162407		0		Archive		Good

		8/11/2008 09:11:48 AM		0.1277967		0		Archive		Good

		10/12/2008 12:21:39 PM		0.1148825		0		Archive		Good

		10/13/2008 11:14:29 AM		0.1114685		0		Archive		Good

		11/3/2008 09:01:23 AM		0.1126894		0		Archive		Good

		1/26/2009 01:13:50 PM		0.1194261		0		Archive		Good

		2/9/2009 03:01:17 PM		0.1216255		0		Archive		Good

		2/16/2009 12:53:06 PM		0.1166056		0		Archive		Good

		2/23/2009 10:51:33 AM		0.1198653		0		Archive		Good

		3/2/2009 09:17:13 AM		0.1176106		0		Archive		Good

		3/10/2009 11:29:04 AM		0.1190001		0		Archive		Good

		3/16/2009 08:48:35 AM		0.1200232		0		Archive		Good

		3/23/2009 07:08:58 AM		0.1211919		0		Archive		Good

		3/30/2009 08:32:32 AM		0.1206843		0		Archive		Good

		4/6/2009 10:31:49 AM		0.1165165		0		Archive		Good

		4/13/2009 10:19:30 AM		0.1147046		0		Archive		Good

		4/20/2009 08:40:37 AM		0.1154401		0		Archive		Good

		4/29/2009 04:12:49 PM		0.1193726		0		Archive		Good

		5/4/2009 09:54:14 AM		0.1182661		0		Archive		Good

		5/19/2009 01:29:07 PM		0.1147841		0		Archive		Good

		5/26/2009 02:04:23 PM		0.1144376		0		Archive		Good

		6/8/2009 10:09:43 AM		0.1107011		0		Archive		Good

		6/15/2009 10:28:48 AM		0.1133716		0		Archive		Good

		6/22/2009 12:35:18 PM		0.1183508		0		Archive		Good

		6/29/2009 10:22:19 AM		0.1195716		0		Archive		Good

		7/7/2009 01:08:36 PM		0.1145849		0		Archive		Good

		7/13/2009 09:10:41 AM		0.1151561		0		Archive		Good

		7/20/2009 02:28:43 PM		0.1188993		0		Archive		Good

		7/28/2009 07:50:20 AM		0.1236351		0		Archive		Good

		8/10/2009 09:51:48 AM		0.1241797		0		Archive		Good

		8/17/2009 12:27:50 PM		0.1235717		0		Archive		Good

		8/24/2009 03:20:56 PM		0.1226971		0		Archive		Good

		9/1/2009 09:04:11 AM		0.1182866		0		Archive		Good

		9/8/2009 08:11:57 AM		0.1208211		0		Archive		Good

		9/16/2009 01:51:41 PM		0.1193969		0		Archive		Good

		9/21/2009 01:06:39 PM		0.1242552		0		Archive		Good

		9/27/2009 02:28:32 PM		0.1154198		0		Archive		Good

		9/28/2009 12:34:37 PM		0.118271		0		Archive		Good

		11/4/2009 05:58:54 PM		0.2097435		0		Archive		Good

		11/5/2009 09:35:23 PM		0.2783775		0		Archive		Good

		11/5/2009 09:50:12 PM		0.2817947		0		Archive		Good





4-Velocity Mag

		



Amplitude Max (ips - Peak)

Date/Time

Amplitude Max (ips - Peak)

Velocity Mag



3-Velocity Mag

		

		Hierarchy:		1CRD MTR GEN 2

		Location:		POS 3V

		Date/Time		Amplitude Max (ips - Peak)		Phase (Degrees)		Storage Flags		Quality Stamp

		11/15/1988 12:00:00 AM		0.24		0		Baseline		Good

		12/29/1988 12:00:00 AM		0.19		0		Archive		Good

		3/20/1989 12:00:00 AM		0.25		0		Archive		Good

		5/1/1989 12:00:00 AM		0.18		0		Archive		Good

		6/12/1989 12:00:00 AM		0.189		0		Archive		Good

		7/24/1989 12:00:00 AM		0.208		0		Archive		Good

		11/16/1989 12:00:00 AM		0.329		0		Archive		Good

		11/27/1989 12:00:00 AM		0.253		0		Archive		Good

		1/9/1990 12:00:00 AM		0.3050001		0		Archive		Good

		2/26/1990 12:00:00 AM		0.166		0		Archive		Good

		8/8/1990 12:00:00 AM		0.104		0		Archive		Good

		9/19/1990 12:00:00 AM		0.225		0		Archive		Good

		9/18/1991 12:00:00 AM		0.117		0		Archive		Good

		10/28/1991 12:00:00 AM		0.356		0		Archive		Good

		10/29/1991 12:00:00 AM		0.16		0		Archive		Good

		1/27/1992 12:00:00 AM		0.162		0		Archive		Good

		7/13/1992 12:00:00 AM		0.233		0		Archive		Good

		1/18/1993 09:42:00 AM		0.136		0		Archive		Good

		1/1/1994 08:16:00 PM		0.1560001		0		Archive		Good

		2/14/1994 01:14:00 AM		0.11		0		Archive		Good

		3/24/1994 03:04:00 PM		0.177		0		Archive		Good

		7/26/1994 03:30:00 PM		0.233		0		Archive		Good

		9/6/1994 01:48:00 PM		0.133		0		Archive		Good

		2/20/1995 03:24:00 PM		0.223		0		Archive		Good

		5/15/1995 09:20:00 AM		0.139		0		Archive		Good

		8/7/1995 09:24:00 AM		0.117		0		Archive		Good

		11/9/1995 02:05:00 PM		0.12		0		Archive		Good

		1/24/1996 09:02:00 AM		0.117		0		Archive		Good

		4/17/1996 08:27:00 AM		0.12		0		Archive		Good

		7/10/1996 10:00:00 AM		0.112		0		Archive		Good

		10/2/1996 08:28:00 AM		0.131		0		Archive		Good

		7/31/1997 02:16:00 PM		0.091		0		Archive		Good

		1/12/1998 04:42:00 PM		0.155		0		Archive		Good

		4/6/1998 08:59:21 AM		0.1152105		0		Archive		Good

		6/29/1998 10:30:57 AM		0.08891313		0		Archive		Good

		8/5/1998 01:33:58 PM		0.08439271		0		Archive		Good

		9/21/1998 08:36:32 AM		0.07958434		0		Archive		Good

		12/16/1998 10:01:51 AM		0.09572023		0		Archive		Good

		3/8/1999 03:06:17 PM		0.08539388		0		Archive		Good

		4/10/1999 09:54:19 AM		0.09068713		0		Archive		Good

		6/1/1999 08:51:10 AM		0.1050009		0		Archive		Good

		6/3/1999 09:48:59 AM		0.08621665		0		Archive		Good

		6/7/1999 03:16:30 PM		0.09577827		0		Archive		Good

		6/14/1999 02:48:17 PM		0.09231585		0		Archive		Good

		6/22/1999 11:10:43 AM		0.09903932		0		Archive		Good

		6/29/1999 01:47:13 PM		0.08847341		0		Archive		Good

		7/5/1999 08:33:55 AM		0.1014185		0		Archive		Good

		7/8/1999 09:32:53 AM		0.09891815		0		Archive		Good

		7/13/1999 08:23:32 AM		0.09531078		0		Archive		Good

		7/22/1999 08:54:36 AM		0.09574081		0		Archive		Good

		8/23/1999 02:06:38 PM		0.1020246		0		Archive		Good

		11/18/1999 02:42:45 PM		0.08977099		0		Archive		Good

		2/9/2000 04:45:59 PM		0.09905007		0		Archive		Good

		4/6/2000 01:35:12 PM		0.08186141		0		Archive		Good

		5/25/2000 08:07:19 AM		0.1208621		0		Archive		Good

		7/24/2000 09:51:23 AM		0.1170891		0		Archive		Good

		10/16/2000 07:58:49 AM		0.110661		0		Archive		Good

		1/8/2001 02:17:24 PM		0.09556413		0		Archive		Good

		4/2/2001 08:56:27 AM		0.1026313		0		Archive		Good

		6/25/2001 03:14:31 PM		0.1247977		0		Archive		Good

		9/18/2001 02:54:43 PM		0.1034548		0		Archive		Good

		12/13/2001 10:36:35 AM		0.1443778		0		Archive		Good

		3/4/2002 02:29:34 PM		0.09475457		0		Archive		Good

		5/30/2002 03:56:26 PM		0.08963289		0		Archive		Good

		8/22/2002 12:42:38 PM		0.1073676		0		Archive		Good

		11/11/2002 03:56:42 PM		0.1090157		0		Archive		Good

		2/3/2003 10:31:11 AM		0.09640311		0		Archive		Good

		4/11/2003 05:37:47 AM		0.0697814		0		Archive		Good

		8/14/2003 01:04:35 PM		0.06044634		0		Archive		Good

		8/26/2003 01:27:47 PM		0.06169125		0		Archive		Good

		9/15/2003 03:04:49 PM		0.06581538		0		Archive		Good

		9/23/2003 09:56:01 AM		0.07470737		0		Archive		Good

		9/29/2003 10:26:22 AM		0.04971815		0		Archive		Good

		10/6/2003 09:10:13 AM		0.06131309		0		Archive		Good

		10/14/2003 10:03:25 AM		0.0809371		0		Archive		Good

		10/23/2003 10:26:59 AM		0.07526392		0		Archive		Good

		10/27/2003 03:06:38 PM		0.05229074		0		Archive		Good

		11/3/2003 04:49:55 PM		0.08028764		0		Archive		Good

		11/10/2003 11:55:58 AM		0.06183236		0		Archive		Good

		11/18/2003 10:00:45 AM		0.06200815		0		Archive		Good

		11/20/2003 05:16:46 PM		0.06276297		0		Archive		Good

		11/24/2003 01:19:01 PM		0.05459201		0		Archive		Good

		12/2/2003 03:30:10 PM		0.07944289		0		Archive		Good

		12/8/2003 11:16:33 AM		0.06603319		0		Archive		Good

		12/15/2003 10:32:04 AM		0.0646762		0		Archive		Good

		12/22/2003 09:07:40 AM		0.05783706		0		Archive		Good

		12/29/2003 02:14:21 PM		0.06431926		0		Archive		Good

		1/5/2004 02:36:34 PM		0.06013132		0		Archive		Good

		1/12/2004 10:16:58 AM		0.08107716		0		Archive		Good

		1/19/2004 09:20:33 AM		0.06597184		0		Archive		Good

		1/28/2004 01:22:56 PM		0.08255877		0		Archive		Good

		1/28/2004 02:34:43 PM		0.07255294		0		Archive		Good

		2/3/2004 08:36:19 AM		0.0715417		0		Archive		Good

		2/10/2004 01:50:08 PM		0.08559813		0		Archive		Good

		2/16/2004 01:34:40 PM		0.09422679		0		Archive		Good

		2/24/2004 01:52:43 PM		0.09009796		0		Archive		Good

		3/3/2004 02:52:29 PM		0.07697187		0		Archive		Good

		3/9/2004 10:01:59 AM		0.09428924		0		Archive		Good

		3/15/2004 02:50:44 PM		0.08973607		0		Archive		Good

		3/22/2004 01:53:24 PM		0.06720709		0		Archive		Good

		3/29/2004 05:00:14 PM		0.08657949		0		Archive		Good

		4/5/2004 04:31:00 PM		0.06796402		0		Archive		Good

		4/11/2004 10:01:12 PM		0.07819632		0		Archive		Good

		4/18/2004 03:06:50 PM		0.07441397		0		Archive		Good

		4/27/2004 03:14:22 AM		0.08659557		0		Archive		Good

		5/3/2004 03:29:38 PM		0.06470355		0		Archive		Good

		5/10/2004 03:50:40 PM		0.08401154		0		Archive		Good

		5/19/2004 02:37:52 PM		0.09603003		0		Archive		Good

		5/24/2004 02:55:39 PM		0.08957695		0		Archive		Good

		6/1/2004 03:15:03 PM		0.06529818		0		Archive		Good

		6/8/2004 08:52:51 AM		0.08134018		0		Archive		Good

		6/14/2004 09:18:59 AM		0.08158326		0		Archive		Good

		6/21/2004 10:31:37 AM		0.08383714		0		Archive		Good

		6/28/2004 01:19:36 PM		0.09437125		0		Archive		Good

		7/5/2004 03:27:42 PM		0.07722478		0		Archive		Good

		7/21/2004 02:00:07 PM		0.07062786		0		Archive		Good

		7/26/2004 09:56:08 AM		0.08406062		0		Archive		Good

		8/3/2004 08:45:43 AM		0.08279607		0		Archive		Good

		8/9/2004 09:39:22 AM		0.07874731		0		Archive		Good

		8/16/2004 09:58:44 AM		0.08995563		0		Archive		Good

		8/23/2004 01:58:09 PM		0.08533739		0		Archive		Good

		8/31/2004 07:51:32 AM		0.06900345		0		Archive		Good

		9/7/2004 02:32:20 PM		0.08318612		0		Archive		Good

		9/13/2004 01:50:30 PM		0.07949085		0		Archive		Good

		9/20/2004 03:52:51 PM		0.08169164		0		Archive		Good

		9/28/2004 12:54:09 PM		0.07619584		0		Archive		Good

		10/4/2004 03:37:10 PM		0.05948301		0		Archive		Good

		10/11/2004 09:40:18 AM		0.0779039		0		Archive		Good

		10/18/2004 02:12:26 PM		0.07262262		0		Archive		Good

		10/25/2004 09:54:30 AM		0.07242902		0		Archive		Good

		11/8/2004 11:19:49 AM		0.08476768		0		Archive		Good

		11/16/2004 04:12:49 PM		0.06490717		0		Archive		Good

		11/22/2004 09:44:42 AM		0.06461771		0		Archive		Good

		11/29/2004 09:39:54 AM		0.06207224		0		Archive		Good

		12/7/2004 09:42:09 AM		0.07708767		0		Archive		Good

		12/14/2004 01:14:45 PM		0.08891046		0		Archive		Good

		12/20/2004 09:46:36 AM		0.06996862		0		Archive		Good

		12/28/2004 03:40:17 PM		0.07949505		0		Archive		Good

		1/3/2005 08:17:34 AM		0.07330035		0		Archive		Good

		1/10/2005 08:25:13 AM		0.06301055		0		Archive		Good

		1/20/2005 10:55:47 AM		0.07826748		0		Archive		Good

		1/24/2005 10:07:35 AM		0.07027806		0		Archive		Good

		2/2/2005 10:16:07 AM		0.07732468		0		Archive		Good

		2/8/2005 01:49:46 PM		0.08185122		0		Archive		Good

		2/15/2005 03:35:23 PM		0.06151991		0		Archive		Good

		2/22/2005 12:59:20 PM		0.07766829		0		Archive		Good

		2/28/2005 01:04:29 PM		0.06597713		0		Archive		Good

		4/13/2005 09:47:47 AM		0.07905275		0		Archive		Good

		4/15/2005 08:44:53 PM		0.06051854		0		Archive		Good

		4/21/2005 09:02:16 AM		0.06275123		0		Archive		Good

		4/25/2005 03:18:33 PM		0.06614897		0		Archive		Good

		5/2/2005 09:47:59 AM		0.07348544		0		Archive		Good

		5/17/2005 12:46:18 PM		0.06875297		0		Archive		Good

		5/23/2005 09:14:54 AM		0.07414497		0		Archive		Good

		5/31/2005 08:20:18 AM		0.06003826		0		Archive		Good

		6/6/2005 08:59:40 AM		0.07693767		0		Archive		Good

		6/13/2005 07:36:12 AM		0.07379296		0		Archive		Good

		6/20/2005 02:25:43 PM		0.07540548		0		Archive		Good

		6/27/2005 09:52:47 AM		0.07775892		0		Archive		Good

		7/5/2005 01:46:42 PM		0.07434921		0		Archive		Good

		7/11/2005 01:02:21 PM		0.06876918		0		Archive		Good

		7/18/2005 08:03:12 AM		0.07206618		0		Archive		Good

		7/25/2005 08:19:50 AM		0.07858244		0		Archive		Good

		8/1/2005 09:04:35 AM		0.06581115		0		Archive		Good

		8/8/2005 09:15:46 AM		0.06380741		0		Archive		Good

		8/15/2005 08:59:05 AM		0.07374714		0		Archive		Good

		8/22/2005 10:10:18 AM		0.07964413		0		Archive		Good

		8/30/2005 02:56:26 PM		0.05977736		0		Archive		Good

		9/7/2005 04:03:11 PM		0.07774394		0		Archive		Good

		9/12/2005 02:05:15 PM		0.07452516		0		Archive		Good

		9/19/2005 07:54:09 AM		0.06304504		0		Archive		Good

		9/26/2005 09:04:34 AM		0.07696462		0		Archive		Good

		10/5/2005 11:14:47 AM		0.06089773		0		Archive		Good

		10/18/2005 10:24:28 AM		0.07557907		0		Archive		Good

		10/25/2005 10:44:31 AM		0.07182012		0		Archive		Good

		10/31/2005 12:50:30 PM		0.06235196		0		Archive		Good

		11/9/2005 10:45:24 AM		0.06346808		0		Archive		Good

		11/15/2005 07:51:21 AM		0.05319212		0		Archive		Good

		11/21/2005 09:39:08 AM		0.06574513		0		Archive		Good

		11/28/2005 01:31:29 PM		0.07226235		0		Archive		Good

		12/5/2005 09:51:02 AM		0.07200869		0		Archive		Good

		12/12/2005 04:15:45 PM		0.09062898		0		Archive		Good

		12/19/2005 12:40:42 PM		0.08601249		0		Archive		Good

		12/27/2005 09:57:24 AM		0.06963494		0		Archive		Good

		1/3/2006 10:29:25 AM		0.06613953		0		Archive		Good

		1/9/2006 01:35:43 PM		0.07512064		0		Archive		Good

		1/18/2006 09:19:23 AM		0.06546985		0		Archive		Good

		1/23/2006 08:01:48 AM		0.06635333		0		Archive		Good

		1/30/2006 03:28:12 PM		0.07248424		0		Archive		Good

		2/6/2006 08:21:38 AM		0.06050326		0		Archive		Good

		2/13/2006 09:21:56 AM		0.05962817		0		Archive		Good

		2/20/2006 01:40:08 PM		0.05876387		0		Archive		Good

		2/27/2006 10:02:21 AM		0.0696706		0		Archive		Good

		3/6/2006 01:04:40 PM		0.06338449		0		Archive		Good

		3/13/2006 02:57:37 PM		0.06817314		0		Archive		Good

		3/21/2006 03:33:05 PM		0.05618288		0		Archive		Good

		3/26/2006 05:50:25 PM		0.06628636		0		Archive		Good

		4/5/2006 12:17:50 PM		0.0639128		0		Archive		Good

		4/10/2006 07:26:32 AM		0.06159459		0		Archive		Good

		4/17/2006 02:02:16 PM		0.06788933		0		Archive		Good

		4/24/2006 08:16:33 AM		0.06202628		0		Archive		Good

		5/2/2006 07:48:20 AM		0.06748857		0		Archive		Good

		5/8/2006 03:22:53 PM		0.06077221		0		Archive		Good

		5/15/2006 02:32:13 PM		0.05828651		0		Archive		Good

		5/22/2006 10:33:52 AM		0.05799454		0		Archive		Good

		5/31/2006 10:25:49 AM		0.05784583		0		Archive		Good

		6/5/2006 10:34:57 AM		0.06083466		0		Archive		Good

		6/12/2006 12:43:09 PM		0.06195643		0		Archive		Good

		6/20/2006 08:11:41 AM		0.06674679		0		Archive		Good

		6/26/2006 10:23:14 AM		0.05645807		0		Archive		Good

		7/5/2006 08:21:55 AM		0.06003026		0		Archive		Good

		7/17/2006 01:02:01 PM		0.06188936		0		Archive		Good

		7/24/2006 01:36:13 PM		0.05840892		0		Archive		Good

		7/31/2006 09:36:53 AM		0.05852589		0		Archive		Good

		8/7/2006 11:09:19 AM		0.05901639		0		Archive		Good

		8/15/2006 07:58:50 AM		0.05762536		0		Archive		Good

		8/24/2006 12:25:25 PM		0.05734895		0		Archive		Good

		9/6/2006 01:18:41 PM		0.05673231		0		Archive		Good

		9/12/2006 09:14:14 AM		0.06312313		0		Archive		Good

		9/21/2006 01:11:33 PM		0.05978493		0		Archive		Good

		9/26/2006 01:00:47 PM		0.06729119		0		Archive		Good

		10/30/2006 05:11:42 PM		0.07229903		0		Archive		Good

		11/7/2006 11:37:06 AM		0.05871201		0		Archive		Good

		1/4/2007 11:00:13 AM		0.05808924		0		Archive		Good

		3/26/2007 04:19:56 AM		0.06550327		0		Archive		Good

		6/19/2007 08:54:24 AM		0.06457619		0		Archive		Good

		7/19/2007 01:45:24 PM		0.0619639		0		Archive		Good

		9/10/2007 10:07:06 AM		0.06477813		0		Archive		Good

		12/5/2007 02:47:07 PM		0.08517782		0		Archive		Good

		1/9/2008 08:23:39 AM		0.07640492		0		Archive		Good

		2/25/2008 03:27:13 PM		0.0603737		0		Archive		Good

		5/19/2008 09:24:51 AM		0.06176108		0		Archive		Good

		6/30/2008 07:41:09 AM		0.07159541		0		Archive		Good

		8/11/2008 09:12:19 AM		0.06656364		0		Archive		Good

		10/12/2008 12:22:16 PM		0.0655864		0		Archive		Good

		10/13/2008 11:14:56 AM		0.06695823		0		Archive		Good

		11/3/2008 09:02:02 AM		0.06414011		0		Archive		Good

		1/26/2009 01:14:25 PM		0.07767371		0		Archive		Good

		2/9/2009 03:01:59 PM		0.07261412		0		Archive		Good

		2/16/2009 12:53:44 PM		0.06807003		0		Archive		Good

		2/23/2009 10:52:07 AM		0.06929127		0		Archive		Good

		3/2/2009 09:18:41 AM		0.07110693		0		Archive		Good

		3/10/2009 11:29:32 AM		0.06935471		0		Archive		Good

		3/16/2009 08:49:13 AM		0.06534454		0		Archive		Good

		3/23/2009 07:09:25 AM		0.07075372		0		Archive		Good

		3/30/2009 08:33:15 AM		0.06283905		0		Archive		Good

		4/6/2009 10:32:23 AM		0.07506649		0		Archive		Good

		4/13/2009 10:20:04 AM		0.06786988		0		Archive		Good

		4/20/2009 08:41:16 AM		0.06346361		0		Archive		Good

		4/29/2009 04:13:18 PM		0.06412765		0		Archive		Good

		5/4/2009 09:54:59 AM		0.06808795		0		Archive		Good

		5/19/2009 01:30:03 PM		0.06613624		0		Archive		Good

		5/26/2009 02:04:55 PM		0.06524865		0		Archive		Good

		6/8/2009 10:10:11 AM		0.0670228		0		Archive		Good

		6/15/2009 10:29:18 AM		0.07705977		0		Archive		Good

		6/22/2009 12:35:45 PM		0.06561689		0		Archive		Good

		6/29/2009 10:22:50 AM		0.06801609		0		Archive		Good

		7/7/2009 01:09:05 PM		0.06906481		0		Archive		Good

		7/13/2009 09:11:19 AM		0.0705391		0		Archive		Good

		7/20/2009 02:29:17 PM		0.06909735		0		Archive		Good

		7/28/2009 07:50:56 AM		0.06944688		0		Archive		Good

		8/10/2009 09:52:29 AM		0.07748656		0		Archive		Good

		8/17/2009 12:28:23 PM		0.07090441		0		Archive		Good

		8/24/2009 03:21:33 PM		0.07131918		0		Archive		Good

		9/1/2009 09:05:10 AM		0.06909855		0		Archive		Good

		9/8/2009 08:12:28 AM		0.06414969		0		Archive		Good

		9/16/2009 01:52:24 PM		0.06550253		0		Archive		Good

		9/21/2009 01:07:09 PM		0.07480482		0		Archive		Good

		9/27/2009 02:28:57 PM		0.07451185		0		Archive		Good

		9/28/2009 12:35:24 PM		0.07373986		0		Archive		Good

		11/4/2009 05:59:25 PM		0.04834504		0		Archive		Good

		11/5/2009 09:36:03 PM		0.04962324		0		Archive		Good

		11/5/2009 09:50:42 PM		0.06174132		0		Archive		Good
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		ALARM SET POINT REPORT

		MACHINE :		1CRD MTR GEN 2

		PARAMETER :		POS 1A

		UNITS :		ips

		Description		Value		Severity

		Mag Above .16		Above .16		Warning

		Mag Above .24		Above .24		Critical

		MACHINE :		1CRD MTR GEN 2

		PARAMETER :		POS 1H

		UNITS :		ips

		Description		Value		Severity

		Mag Above .24		Above .24		Warning

		Mag Above .36		Above .36		Critical

		MACHINE :		1CRD MTR GEN 2

		PARAMETER :		POS 1V

		UNITS :		ips

		Description		Value		Severity

		Mag Above .12		Above .12		Warning

		Mag Above .18		Above .18		Critical

		MACHINE :		1CRD MTR GEN 2

		PARAMETER :		POS 2H

		UNITS :		ips

		Description		Value		Severity

		Mag Above .24		Above .24		Warning

		Mag Above .36		Above .36		Critical

		MACHINE :		1CRD MTR GEN 2

		PARAMETER :		POS 2V

		UNITS :		ips

		Description		Value		Severity

		Mag Above .16		Above .16		Warning

		Mag Above .24		Above .24		Critical

		MACHINE :		1CRD MTR GEN 2

		PARAMETER :		POS 3H

		UNITS :		ips

		Description		Value		Severity

		Mag Above .18		Above .18		Warning

		Mag Above .27		Above .27		Critical

		MACHINE :		1CRD MTR GEN 2

		PARAMETER :		POS 3V

		UNITS :		ips

		Description		Value		Severity

		Mag Above .18		Above .18		Warning

		Mag Above .27		Above .27		Critical

		MACHINE :		1CRD MTR GEN 2

		PARAMETER :		POS 4A

		UNITS :		ips

		Description		Value		Severity

		Mag Above .18		Above .18		Warning

		Mag Above .27		Above .27		Critical

		Page No. 2

		11/6/09 10:34

		ALARM SET POINT REPORT

		MACHINE :		1CRD MTR GEN 2

		PARAMETER :		POS 4H

		UNITS :		ips

		Description		Value		Severity

		Mag Above .2		Above .2		Warning

		Mag Above .3		Above .3		Critical
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		Hierarchy:		1CRD MTR GEN 2

		Location:		POS 4A

		Date/Time		Amplitude Max (ips - Peak)		Phase (Degrees)		Storage Flags		Quality Stamp

		11/15/1988 12:00:00 AM		0.19		0		Baseline		Good

		12/29/1988 12:00:00 AM		0.19		0		Archive		Good

		3/20/1989 12:00:00 AM		0.158		0		Archive		Good

		5/1/1989 12:00:00 AM		0.147		0		Archive		Good

		6/12/1989 12:00:00 AM		0.1689999		0		Archive		Good

		7/24/1989 12:00:00 AM		0.175		0		Archive		Good

		11/16/1989 12:00:00 AM		0.175		0		Archive		Good

		11/27/1989 12:00:00 AM		0.1689999		0		Archive		Good

		1/9/1990 12:00:00 AM		0.176		0		Archive		Good

		2/26/1990 12:00:00 AM		0.1850001		0		Archive		Good

		8/8/1990 12:00:00 AM		0.153		0		Archive		Good

		9/19/1990 12:00:00 AM		0.167		0		Archive		Good

		9/18/1991 12:00:00 AM		0.179		0		Archive		Good

		10/28/1991 12:00:00 AM		0.153		0		Archive		Good

		10/29/1991 12:00:00 AM		0.166		0		Archive		Good

		1/27/1992 12:00:00 AM		0.1720001		0		Archive		Good

		7/13/1992 12:00:00 AM		0.1989999		0		Archive		Good

		1/18/1993 09:43:00 AM		0.186		0		Archive		Good

		1/1/1994 08:16:00 PM		0.11		0		Archive		Good

		2/14/1994 01:14:00 AM		0.147		0		Archive		Good

		3/24/1994 03:05:00 PM		0.1560001		0		Archive		Good

		7/26/1994 03:30:00 PM		0.1560001		0		Archive		Good

		9/6/1994 01:48:00 PM		0.151		0		Archive		Good

		2/20/1995 03:24:00 PM		0.1839999		0		Archive		Good

		5/15/1995 09:21:00 AM		0.173		0		Archive		Good

		8/7/1995 09:24:00 AM		0.133		0		Archive		Good

		11/9/1995 02:05:00 PM		0.14		0		Archive		Good

		1/24/1996 09:02:00 AM		0.144		0		Archive		Good

		4/17/1996 08:28:00 AM		0.146		0		Archive		Good

		7/10/1996 10:00:00 AM		0.139		0		Archive		Good

		10/2/1996 08:28:00 AM		0.15		0		Archive		Good

		7/31/1997 02:16:00 PM		0.121		0		Archive		Good

		1/12/1998 04:42:00 PM		0.149		0		Archive		Good

		4/6/1998 08:59:37 AM		0.1311446		0		Archive		Good

		6/29/1998 10:31:15 AM		0.1336084		0		Archive		Good

		8/5/1998 01:34:20 PM		0.1294876		0		Archive		Good

		9/21/1998 08:36:48 AM		0.1281891		0		Archive		Good

		12/16/1998 10:02:16 AM		0.135695		0		Archive		Good

		3/8/1999 03:06:40 PM		0.1266045		0		Archive		Good

		4/10/1999 09:54:40 AM		0.07680663		0		Archive		Good

		6/1/1999 08:52:00 AM		0.1223235		0		Archive		Good

		6/3/1999 09:49:25 AM		0.1308073		0		Archive		Good

		6/7/1999 03:16:57 PM		0.1565685		0		Archive		Good

		6/14/1999 02:48:42 PM		0.125142		0		Archive		Good

		6/22/1999 11:08:51 AM		0.136767		0		Archive		Good

		6/29/1999 01:47:37 PM		0.1295892		0		Archive		Good

		7/5/1999 08:34:21 AM		0.1313196		0		Archive		Good

		7/8/1999 09:33:16 AM		0.1376291		0		Archive		Good

		7/13/1999 08:23:57 AM		0.1241754		0		Archive		Good

		7/22/1999 08:55:01 AM		0.1334687		0		Archive		Good

		8/23/1999 02:03:12 PM		0.1335582		0		Archive		Good

		11/18/1999 02:46:23 PM		0.1335996		0		Archive		Good

		2/9/2000 04:43:29 PM		0.1395206		0		Archive		Good

		4/6/2000 01:35:52 PM		0.1000391		0		Archive		Good

		5/25/2000 08:07:41 AM		0.1288603		0		Archive		Good

		7/24/2000 09:51:52 AM		0.1312636		0		Archive		Good

		10/16/2000 07:59:13 AM		0.130847		0		Archive		Good

		1/8/2001 02:17:47 PM		0.1358584		0		Archive		Good

		4/2/2001 08:56:50 AM		0.1352837		0		Archive		Good

		6/25/2001 03:14:54 PM		0.1345437		0		Archive		Good

		9/18/2001 02:55:09 PM		0.1205986		0		Archive		Good

		12/13/2001 10:37:00 AM		0.1259319		0		Archive		Good

		3/4/2002 02:30:06 PM		0.1288045		0		Archive		Good

		5/30/2002 03:56:54 PM		0.1244489		0		Archive		Good

		8/22/2002 12:42:57 PM		0.1226191		0		Archive		Good

		11/11/2002 03:57:03 PM		0.1092594		0		Archive		Good

		2/3/2003 10:31:40 AM		0.113267		0		Archive		Good

		4/11/2003 05:38:13 AM		0.03839573		0		Archive		Good

		8/14/2003 01:05:07 PM		0.1155933		0		Archive		Good

		8/26/2003 01:28:13 PM		0.1126034		0		Archive		Good

		9/15/2003 03:05:21 PM		0.121397		0		Archive		Good

		9/23/2003 09:56:23 AM		0.1230916		0		Archive		Good

		9/29/2003 10:26:55 AM		0.1233901		0		Archive		Good

		10/6/2003 09:10:40 AM		0.1201551		0		Archive		Good

		10/14/2003 10:03:48 AM		0.1231783		0		Archive		Good

		10/23/2003 10:27:21 AM		0.1242727		0		Archive		Good

		10/27/2003 03:07:08 PM		0.1270165		0		Archive		Good

		11/3/2003 04:50:16 PM		0.1189798		0		Archive		Good

		11/10/2003 11:56:16 AM		0.1307721		0		Archive		Good

		11/18/2003 10:01:07 AM		0.1225994		0		Archive		Good

		11/20/2003 05:17:17 PM		0.1259138		0		Archive		Good

		11/24/2003 01:19:30 PM		0.1260435		0		Archive		Good

		12/2/2003 03:30:31 PM		0.1106178		0		Archive		Good

		12/8/2003 11:17:03 AM		0.1228938		0		Archive		Good

		12/15/2003 10:32:24 AM		0.1285968		0		Archive		Good

		12/22/2003 09:08:05 AM		0.1187453		0		Archive		Good

		12/29/2003 02:14:41 PM		0.1178282		0		Archive		Good

		1/5/2004 02:37:08 PM		0.1239023		0		Archive		Good

		1/12/2004 10:17:17 AM		0.1294828		0		Archive		Good

		1/19/2004 09:20:58 AM		0.1234241		0		Archive		Good

		1/28/2004 01:23:38 PM		0.1272264		0		Archive		Good

		1/28/2004 02:35:19 PM		0.1290831		0		Archive		Good

		2/3/2004 08:36:46 AM		0.1262131		0		Archive		Good

		2/10/2004 01:50:39 PM		0.1270702		0		Archive		Good

		2/16/2004 01:35:02 PM		0.1294484		0		Archive		Good

		2/24/2004 01:53:09 PM		0.1254231		0		Archive		Good

		3/3/2004 02:52:53 PM		0.1372143		0		Archive		Good

		3/9/2004 10:02:20 AM		0.1299232		0		Archive		Good

		3/15/2004 02:51:03 PM		0.134709		0		Archive		Good

		3/22/2004 01:53:54 PM		0.1246938		0		Archive		Good

		3/29/2004 05:00:43 PM		0.133057		0		Archive		Good

		4/5/2004 04:31:25 PM		0.1408428		0		Archive		Good

		4/11/2004 10:01:33 PM		0.1293466		0		Archive		Good

		4/18/2004 03:07:29 PM		0.1325708		0		Archive		Good

		4/27/2004 03:14:41 AM		0.1224386		0		Archive		Good

		5/3/2004 03:30:07 PM		0.142166		0		Archive		Good

		5/10/2004 03:51:07 PM		0.1313157		0		Archive		Good

		5/19/2004 02:38:11 PM		0.1412627		0		Archive		Good

		5/24/2004 02:55:58 PM		0.1328422		0		Archive		Good

		6/1/2004 03:15:34 PM		0.1368035		0		Archive		Good

		6/8/2004 08:53:23 AM		0.1307068		0		Archive		Good

		6/14/2004 09:19:27 AM		0.1314957		0		Archive		Good

		6/21/2004 10:31:59 AM		0.1300049		0		Archive		Good

		6/28/2004 01:20:02 PM		0.1451697		0		Archive		Good

		7/5/2004 03:28:04 PM		0.1413395		0		Archive		Good

		7/21/2004 02:00:40 PM		0.1387368		0		Archive		Good

		7/26/2004 09:56:27 AM		0.1289364		0		Archive		Good

		8/3/2004 08:46:05 AM		0.1327514		0		Archive		Good

		8/9/2004 09:39:43 AM		0.1470465		0		Archive		Good

		8/16/2004 09:59:04 AM		0.1467421		0		Archive		Good

		8/23/2004 01:58:27 PM		0.1306992		0		Archive		Good

		8/31/2004 07:52:03 AM		0.1341213		0		Archive		Good

		9/7/2004 02:32:45 PM		0.1498263		0		Archive		Good

		9/13/2004 01:50:49 PM		0.1362014		0		Archive		Good

		9/20/2004 03:53:18 PM		0.1337725		0		Archive		Good

		9/28/2004 12:54:29 PM		0.1416782		0		Archive		Good

		10/4/2004 03:37:39 PM		0.1372101		0		Archive		Good

		10/11/2004 09:40:36 AM		0.1424938		0		Archive		Good

		10/18/2004 02:12:51 PM		0.1246077		0		Archive		Good

		10/25/2004 09:54:52 AM		0.1380302		0		Archive		Good

		11/8/2004 11:20:09 AM		0.1265344		0		Archive		Good

		11/16/2004 04:13:09 PM		0.1404701		0		Archive		Good

		11/22/2004 09:45:03 AM		0.1445872		0		Archive		Good

		11/29/2004 09:40:13 AM		0.1462257		0		Archive		Good

		12/7/2004 09:42:31 AM		0.1210227		0		Archive		Good

		12/14/2004 01:15:05 PM		0.1381608		0		Archive		Good

		12/20/2004 09:46:57 AM		0.1216884		0		Archive		Good

		12/28/2004 03:40:36 PM		0.1357457		0		Archive		Good

		1/3/2005 08:17:56 AM		0.1346299		0		Archive		Good

		1/10/2005 08:25:34 AM		0.1310306		0		Archive		Good

		1/20/2005 10:56:16 AM		0.1271833		0		Archive		Good

		1/24/2005 10:07:52 AM		0.12062		0		Archive		Good

		2/2/2005 10:16:26 AM		0.1208115		0		Archive		Good

		2/8/2005 01:50:12 PM		0.1225137		0		Archive		Good

		2/15/2005 03:35:46 PM		0.1257573		0		Archive		Good

		2/22/2005 12:59:41 PM		0.1305009		0		Archive		Good

		2/28/2005 01:04:54 PM		0.1314735		0		Archive		Good

		4/13/2005 09:48:14 AM		0.1295353		0		Archive		Good

		4/15/2005 08:45:21 PM		0.1382068		0		Archive		Good

		4/21/2005 09:02:42 AM		0.1383169		0		Archive		Good

		4/25/2005 03:19:01 PM		0.1549024		0		Archive		Good

		5/2/2005 09:48:36 AM		0.1757878		0		Archive		Good

		5/17/2005 12:46:50 PM		0.1686238		0		Archive		Good

		5/23/2005 09:15:16 AM		0.1504273		0		Archive		Good

		5/31/2005 08:20:42 AM		0.1535315		0		Archive		Good

		6/6/2005 09:00:14 AM		0.136981		0		Archive		Good

		6/13/2005 07:36:42 AM		0.1352574		0		Archive		Good

		6/20/2005 02:26:20 PM		0.1401073		0		Archive		Good

		6/27/2005 09:53:17 AM		0.1329627		0		Archive		Good

		7/5/2005 01:47:11 PM		0.1257324		0		Archive		Good

		7/11/2005 01:02:50 PM		0.1237182		0		Archive		Good

		7/18/2005 08:03:31 AM		0.1338684		0		Archive		Good

		7/25/2005 08:20:16 AM		0.1336399		0		Archive		Good

		8/1/2005 09:05:03 AM		0.144156		0		Archive		Good

		8/8/2005 09:16:18 AM		0.1293382		0		Archive		Good

		8/15/2005 08:59:27 AM		0.1498194		0		Archive		Good

		8/22/2005 10:10:55 AM		0.1363165		0		Archive		Good

		8/30/2005 02:56:52 PM		0.1392694		0		Archive		Good

		9/7/2005 04:03:34 PM		0.1358735		0		Archive		Good

		9/12/2005 02:05:36 PM		0.1490197		0		Archive		Good

		9/19/2005 07:54:34 AM		0.1370914		0		Archive		Good

		9/26/2005 09:04:58 AM		0.1434307		0		Archive		Good

		10/5/2005 11:15:09 AM		0.1306431		0		Archive		Good

		10/18/2005 10:25:01 AM		0.1252141		0		Archive		Good

		10/25/2005 10:45:07 AM		0.1410373		0		Archive		Good

		10/31/2005 12:50:51 PM		0.1497411		0		Archive		Good

		11/9/2005 10:45:45 AM		0.1287448		0		Archive		Good

		11/15/2005 07:51:44 AM		0.1298556		0		Archive		Good

		11/21/2005 09:39:32 AM		0.1470408		0		Archive		Good

		11/28/2005 01:31:51 PM		0.1376699		0		Archive		Good

		12/5/2005 09:52:05 AM		0.1381241		0		Archive		Good

		12/12/2005 04:16:12 PM		0.1524561		0		Archive		Good

		12/19/2005 12:41:06 PM		0.1496969		0		Archive		Good

		12/27/2005 09:57:43 AM		0.1391659		0		Archive		Good

		1/3/2006 10:29:48 AM		0.1197829		0		Archive		Good

		1/9/2006 01:36:05 PM		0.1298959		0		Archive		Good

		1/18/2006 09:19:47 AM		0.1234305		0		Archive		Good

		1/23/2006 08:02:31 AM		0.1315183		0		Archive		Good

		1/30/2006 03:28:32 PM		0.1148363		0		Archive		Good

		2/6/2006 08:22:02 AM		0.1174293		0		Archive		Good

		2/13/2006 09:22:26 AM		0.1263692		0		Archive		Good

		2/20/2006 01:40:39 PM		0.1437227		0		Archive		Good

		2/27/2006 10:02:47 AM		0.1440593		0		Archive		Good

		3/6/2006 01:05:09 PM		0.1214233		0		Archive		Good

		3/13/2006 02:58:07 PM		0.1331852		0		Archive		Good

		3/21/2006 03:33:29 PM		0.1302372		0		Archive		Good

		3/26/2006 05:51:00 PM		0.1201856		0		Archive		Good

		4/5/2006 12:18:27 PM		0.1193305		0		Archive		Good

		4/10/2006 07:27:17 AM		0.1292583		0		Archive		Good

		4/17/2006 02:02:40 PM		0.1774945		0		Archive		Good

		4/24/2006 08:17:04 AM		0.09790383		0		Archive		Good

		5/2/2006 07:48:43 AM		0.09757638		0		Archive		Good

		5/8/2006 03:23:31 PM		0.1028598		0		Archive		Good

		5/15/2006 02:32:42 PM		0.09825487		0		Archive		Good

		5/22/2006 10:34:22 AM		0.09524136		0		Archive		Good

		5/31/2006 10:26:13 AM		0.122703		0		Archive		Good

		6/5/2006 10:35:26 AM		0.09780849		0		Archive		Good

		6/12/2006 12:43:46 PM		0.108667		0		Archive		Good

		6/20/2006 08:12:40 AM		0.09755534		0		Archive		Good

		6/26/2006 10:23:38 AM		0.09811787		0		Archive		Good

		7/5/2006 08:22:31 AM		0.1139263		0		Archive		Good

		7/17/2006 01:02:35 PM		0.1020063		0		Archive		Good

		7/24/2006 01:36:47 PM		0.09076078		0		Archive		Good

		7/31/2006 09:37:21 AM		0.09524588		0		Archive		Good

		8/7/2006 11:09:42 AM		0.08907656		0		Archive		Good

		8/15/2006 07:59:13 AM		0.1036303		0		Archive		Good

		8/24/2006 12:25:47 PM		0.1041985		0		Archive		Good

		9/6/2006 01:19:06 PM		0.1006798		0		Archive		Good

		9/12/2006 09:14:34 AM		0.1299454		0		Archive		Good

		9/21/2006 01:12:03 PM		0.09738884		0		Archive		Good

		9/26/2006 01:01:22 PM		0.116099		0		Archive		Good

		10/30/2006 05:12:08 PM		0.09019522		0		Archive		Good

		11/7/2006 11:37:46 AM		0.131823		0		Archive		Good

		1/4/2007 11:00:39 AM		0.117154		0		Archive		Good

		3/26/2007 04:20:20 AM		0.1059781		0		Archive		Good

		6/19/2007 08:54:55 AM		0.102571		0		Archive		Good

		7/19/2007 01:45:53 PM		0.09599923		0		Archive		Good

		9/10/2007 10:08:13 AM		0.105289		0		Archive		Good

		12/5/2007 02:47:35 PM		0.1104017		0		Archive		Good

		1/9/2008 08:24:03 AM		0.1135541		0		Archive		Good

		2/25/2008 03:27:38 PM		0.103327		0		Archive		Good

		5/19/2008 09:25:17 AM		0.1127194		0		Archive		Good

		6/30/2008 07:41:36 AM		0.1081507		0		Archive		Good

		8/11/2008 09:12:48 AM		0.1068735		0		Archive		Good

		10/12/2008 12:22:50 PM		0.1040498		0		Archive		Good

		10/13/2008 11:15:19 AM		0.09775502		0		Archive		Good

		11/3/2008 09:02:27 AM		0.1138999		0		Archive		Good

		1/26/2009 01:14:51 PM		0.104705		0		Archive		Good

		2/9/2009 03:02:39 PM		0.1080253		0		Archive		Good

		2/16/2009 12:54:16 PM		0.1269029		0		Archive		Good

		2/23/2009 10:52:37 AM		0.1444765		0		Archive		Good

		3/2/2009 09:19:11 AM		0.1475821		0		Archive		Good

		3/10/2009 11:29:55 AM		0.1413573		0		Archive		Good

		3/16/2009 08:49:40 AM		0.1620607		0		Archive		Good

		3/23/2009 07:09:44 AM		0.1462063		0		Archive		Good

		3/30/2009 08:33:45 AM		0.1448689		0		Archive		Good

		4/6/2009 10:32:51 AM		0.1036811		0		Archive		Good

		4/13/2009 10:20:31 AM		0.1251619		0		Archive		Good

		4/20/2009 08:41:43 AM		0.1241923		0		Archive		Good

		4/29/2009 04:13:45 PM		0.100191		0		Archive		Good

		5/4/2009 09:55:37 AM		0.125395		0		Archive		Good

		5/19/2009 01:31:12 PM		0.0969588		0		Archive		Good

		5/26/2009 02:05:30 PM		0.1360156		0		Archive		Good

		6/8/2009 10:10:37 AM		0.1307349		0		Archive		Good

		6/15/2009 10:29:41 AM		0.1313973		0		Archive		Good

		6/22/2009 12:36:06 PM		0.1056524		0		Archive		Good

		6/29/2009 10:23:14 AM		0.1405083		0		Archive		Good

		7/7/2009 01:09:32 PM		0.1090862		0		Archive		Good

		7/13/2009 09:11:46 AM		0.1333001		0		Archive		Good

		7/20/2009 02:29:44 PM		0.1079845		0		Archive		Good

		7/28/2009 07:51:44 AM		0.09724338		0		Archive		Good

		8/10/2009 09:53:32 AM		0.1337431		0		Archive		Good

		8/17/2009 12:28:49 PM		0.1333517		0		Archive		Good

		8/24/2009 03:21:59 PM		0.09953538		0		Archive		Good

		9/1/2009 09:05:42 AM		0.109772		0		Archive		Good

		9/8/2009 08:12:57 AM		0.1009552		0		Archive		Good

		9/16/2009 01:53:08 PM		0.1455224		0		Archive		Good

		9/21/2009 01:07:37 PM		0.1334255		0		Archive		Good

		9/27/2009 02:29:23 PM		0.1347183		0		Archive		Good

		9/28/2009 12:36:00 PM		0.09874456		0		Archive		Good

		11/4/2009 05:59:56 PM		0.06483102		0		Archive		Good

		11/5/2009 09:36:45 PM		0.04096537		0		Archive		Good

		11/5/2009 09:51:20 PM		0.06667894		0		Archive		Good





2-Velocity Mag

		



Amplitude Max (ips - Peak)

Date/Time

Amplitude Max (ips - Peak)

Velocity Mag



1-Velocity Mag

		

		Hierarchy:		1CRD MTR GEN 2

		Location:		POS 4H

		Date/Time		Amplitude Max (ips - Peak)		Phase (Degrees)		Storage Flags		Quality Stamp

		11/15/1988 12:00:00 AM		0.1		0		Baseline		Good

		12/29/1988 12:00:00 AM		0.12		0		Archive		Good

		3/20/1989 12:00:00 AM		0.127		0		Archive		Good

		5/1/1989 12:00:00 AM		0.101		0		Archive		Good

		6/12/1989 12:00:00 AM		0.125		0		Archive		Good

		7/24/1989 12:00:00 AM		0.219		0		Archive		Good

		11/16/1989 12:00:00 AM		0.148		0		Archive		Good

		11/27/1989 12:00:00 AM		0.109		0		Archive		Good

		1/9/1990 12:00:00 AM		0.109		0		Archive		Good

		2/26/1990 12:00:00 AM		0.112		0		Archive		Good

		8/8/1990 12:00:00 AM		0.123		0		Archive		Good

		9/19/1990 12:00:00 AM		0.127		0		Archive		Good

		9/18/1991 12:00:00 AM		0.127		0		Archive		Good

		10/28/1991 12:00:00 AM		0.151		0		Archive		Good

		10/29/1991 12:00:00 AM		0.196		0		Archive		Good

		1/27/1992 12:00:00 AM		0.128		0		Archive		Good

		7/13/1992 12:00:00 AM		0.137		0		Archive		Good

		1/18/1993 09:43:00 AM		0.144		0		Archive		Good

		1/1/1994 08:17:00 PM		0.151		0		Archive		Good

		2/14/1994 01:15:00 AM		0.177		0		Archive		Good

		3/24/1994 03:05:00 PM		0.149		0		Archive		Good

		7/26/1994 03:30:00 PM		0.142		0		Archive		Good

		9/6/1994 01:49:00 PM		0.117		0		Archive		Good

		2/20/1995 03:25:00 PM		0.204		0		Archive		Good

		5/15/1995 09:21:00 AM		0.115		0		Archive		Good

		8/7/1995 09:25:00 AM		0.117		0		Archive		Good

		11/9/1995 02:05:00 PM		0.152		0		Archive		Good

		1/24/1996 09:02:00 AM		0.146		0		Archive		Good

		4/17/1996 08:29:00 AM		0.158		0		Archive		Good

		7/10/1996 10:00:00 AM		0.145		0		Archive		Good

		10/2/1996 08:29:00 AM		0.165		0		Archive		Good

		7/31/1997 02:17:00 PM		0.165		0		Archive		Good

		1/12/1998 04:43:00 PM		0.153		0		Archive		Good

		4/6/1998 08:59:52 AM		0.1465779		0		Archive		Good

		6/29/1998 10:31:31 AM		0.1451435		0		Archive		Good

		8/5/1998 01:34:41 PM		0.1604058		0		Archive		Good

		9/21/1998 08:37:05 AM		0.1517784		0		Archive		Good

		12/16/1998 10:02:37 AM		0.1715347		0		Archive		Good

		3/8/1999 03:07:01 PM		0.155271		0		Archive		Good

		4/10/1999 09:55:02 AM		0.2734101		0		Archive		Good

		6/1/1999 08:52:45 AM		0.1623076		0		Archive		Good

		6/3/1999 09:49:47 AM		0.1645363		0		Archive		Good

		6/7/1999 03:17:40 PM		0.1725433		0		Archive		Good

		6/14/1999 02:49:05 PM		0.1778122		0		Archive		Good

		6/22/1999 11:09:14 AM		0.1657999		0		Archive		Good

		6/29/1999 01:48:00 PM		0.1575887		0		Archive		Good

		7/5/1999 08:34:48 AM		0.1668215		0		Archive		Good

		7/8/1999 09:33:44 AM		0.1627991		0		Archive		Good

		7/13/1999 08:24:19 AM		0.1668439		0		Archive		Good

		7/22/1999 08:55:25 AM		0.1846063		0		Archive		Good

		8/23/1999 02:03:33 PM		0.1644707		0		Archive		Good

		11/18/1999 02:46:46 PM		0.1620527		0		Archive		Good

		2/9/2000 04:43:51 PM		0.1608556		0		Archive		Good

		4/6/2000 01:36:24 PM		0.2246981		0		Archive		Good

		5/25/2000 08:08:06 AM		0.1395691		0		Archive		Good

		7/24/2000 09:52:15 AM		0.1459886		0		Archive		Good

		10/16/2000 07:59:36 AM		0.1779362		0		Archive		Good

		1/8/2001 02:18:05 PM		0.1556777		0		Archive		Good

		4/2/2001 08:57:11 AM		0.1812356		0		Archive		Good

		6/25/2001 03:15:14 PM		0.1823482		0		Archive		Good

		9/18/2001 02:55:35 PM		0.1816992		0		Archive		Good

		12/13/2001 10:37:21 AM		0.1535744		0		Archive		Good

		3/4/2002 02:30:30 PM		0.164203		0		Archive		Good

		5/30/2002 03:57:18 PM		0.1652138		0		Archive		Good

		8/22/2002 12:43:16 PM		0.1502971		0		Archive		Good

		11/11/2002 03:57:21 PM		0.1748521		0		Archive		Good

		2/3/2003 10:32:03 AM		0.1533698		0		Archive		Good

		4/11/2003 05:38:34 AM		0.2510678		0		Archive		Good

		8/14/2003 01:05:42 PM		0.1636148		0		Archive		Good

		8/26/2003 01:28:38 PM		0.155039		0		Archive		Good

		9/15/2003 03:05:57 PM		0.1608282		0		Archive		Good

		9/23/2003 09:56:42 AM		0.1655456		0		Archive		Good

		9/29/2003 10:27:20 AM		0.1759261		0		Archive		Good

		10/6/2003 09:11:17 AM		0.1639182		0		Archive		Good

		10/14/2003 10:04:07 AM		0.1765949		0		Archive		Good

		10/23/2003 10:27:40 AM		0.1787644		0		Archive		Good

		10/27/2003 03:07:35 PM		0.1878613		0		Archive		Good

		11/3/2003 04:50:37 PM		0.1676485		0		Archive		Good

		11/10/2003 11:56:34 AM		0.1794856		0		Archive		Good

		11/18/2003 10:01:25 AM		0.1788729		0		Archive		Good

		11/20/2003 05:17:41 PM		0.1728846		0		Archive		Good

		11/24/2003 01:20:01 PM		0.1802486		0		Archive		Good

		12/2/2003 03:30:49 PM		0.1736871		0		Archive		Good

		12/8/2003 11:17:35 AM		0.2001168		0		Archive		Good

		12/15/2003 10:32:45 AM		0.1760367		0		Archive		Good

		12/22/2003 09:08:32 AM		0.1835358		0		Archive		Good

		12/29/2003 02:15:00 PM		0.1761977		0		Archive		Good

		1/5/2004 02:37:47 PM		0.189205		0		Archive		Good

		1/12/2004 10:17:37 AM		0.1907495		0		Archive		Good

		1/19/2004 09:21:30 AM		0.1826363		0		Archive		Good

		1/28/2004 01:24:07 PM		0.151924		0		Archive		Good

		1/28/2004 02:35:50 PM		0.1657893		0		Archive		Good

		2/3/2004 08:37:10 AM		0.1658821		0		Archive		Good

		2/10/2004 01:51:08 PM		0.1739904		0		Archive		Good

		2/16/2004 01:35:22 PM		0.1866239		0		Archive		Good

		2/24/2004 01:53:35 PM		0.1753115		0		Archive		Good

		3/3/2004 02:53:16 PM		0.1755316		0		Archive		Good

		3/9/2004 10:02:37 AM		0.1787996		0		Archive		Good

		3/15/2004 02:51:22 PM		0.1785686		0		Archive		Good

		3/22/2004 01:54:21 PM		0.1683594		0		Archive		Good

		3/29/2004 05:01:11 PM		0.1745613		0		Archive		Good

		4/5/2004 04:31:48 PM		0.1765389		0		Archive		Good

		4/11/2004 10:01:52 PM		0.1616593		0		Archive		Good

		4/18/2004 03:07:56 PM		0.1674628		0		Archive		Good

		4/27/2004 03:14:59 AM		0.1689949		0		Archive		Good

		5/3/2004 03:30:30 PM		0.1713092		0		Archive		Good

		5/10/2004 03:51:32 PM		0.1738042		0		Archive		Good

		5/19/2004 02:38:27 PM		0.1887208		0		Archive		Good

		5/24/2004 02:56:14 PM		0.1818885		0		Archive		Good

		6/1/2004 03:15:59 PM		0.1656953		0		Archive		Good

		6/8/2004 08:53:45 AM		0.1631187		0		Archive		Good

		6/14/2004 09:19:45 AM		0.1700889		0		Archive		Good

		6/21/2004 10:32:19 AM		0.1586377		0		Archive		Good

		6/28/2004 01:20:21 PM		0.1813059		0		Archive		Good

		7/5/2004 03:28:21 PM		0.1742104		0		Archive		Good

		7/21/2004 02:01:04 PM		0.1776469		0		Archive		Good

		7/26/2004 09:56:43 AM		0.1694955		0		Archive		Good

		8/3/2004 08:46:25 AM		0.1731453		0		Archive		Good

		8/9/2004 09:40:00 AM		0.1647123		0		Archive		Good

		8/16/2004 09:59:22 AM		0.1870673		0		Archive		Good

		8/23/2004 01:58:43 PM		0.1693358		0		Archive		Good

		8/31/2004 07:52:34 AM		0.1685382		0		Archive		Good

		9/7/2004 02:33:08 PM		0.1797751		0		Archive		Good

		9/13/2004 01:51:07 PM		0.1777925		0		Archive		Good

		9/20/2004 03:53:41 PM		0.1669312		0		Archive		Good

		9/28/2004 12:55:00 PM		0.167441		0		Archive		Good

		10/4/2004 03:38:04 PM		0.1699573		0		Archive		Good

		10/11/2004 09:40:53 AM		0.1669331		0		Archive		Good

		10/18/2004 02:13:11 PM		0.1591206		0		Archive		Good

		10/25/2004 09:55:58 AM		0.1778705		0		Archive		Good

		11/8/2004 11:20:30 AM		0.1761545		0		Archive		Good

		11/16/2004 04:13:27 PM		0.1821348		0		Archive		Good

		11/22/2004 09:45:29 AM		0.178533		0		Archive		Good

		11/29/2004 09:40:32 AM		0.1725385		0		Archive		Good

		12/7/2004 09:42:49 AM		0.1838478		0		Archive		Good

		12/14/2004 01:15:21 PM		0.1852109		0		Archive		Good

		12/20/2004 09:47:14 AM		0.1716652		0		Archive		Good

		12/28/2004 03:40:54 PM		0.18271		0		Archive		Good

		1/3/2005 08:18:15 AM		0.1693217		0		Archive		Good

		1/10/2005 08:25:55 AM		0.1698864		0		Archive		Good

		1/20/2005 10:56:53 AM		0.1809497		0		Archive		Good

		1/24/2005 10:08:08 AM		0.1723193		0		Archive		Good

		2/2/2005 10:16:42 AM		0.1815989		0		Archive		Good

		2/8/2005 01:50:29 PM		0.1778852		0		Archive		Good

		2/15/2005 03:36:03 PM		0.179225		0		Archive		Good

		2/22/2005 01:00:04 PM		0.1942408		0		Archive		Good

		2/28/2005 01:05:12 PM		0.1775569		0		Archive		Good

		4/13/2005 09:48:41 AM		0.1743562		0		Archive		Good

		4/15/2005 08:45:50 PM		0.1777891		0		Archive		Good

		4/21/2005 09:03:06 AM		0.1631473		0		Archive		Good

		4/25/2005 03:19:28 PM		0.1650125		0		Archive		Good

		5/2/2005 09:48:52 AM		0.1582382		0		Archive		Good

		5/17/2005 12:47:13 PM		0.1675917		0		Archive		Good

		5/23/2005 09:15:33 AM		0.1574827		0		Archive		Good

		5/31/2005 08:21:03 AM		0.1641911		0		Archive		Good

		6/6/2005 09:00:38 AM		0.1621557		0		Archive		Good

		6/13/2005 07:37:21 AM		0.1814421		0		Archive		Good

		6/20/2005 02:26:56 PM		0.1802997		0		Archive		Good

		6/27/2005 09:53:43 AM		0.1630368		0		Archive		Good

		7/5/2005 01:47:38 PM		0.1591792		0		Archive		Good

		7/11/2005 01:03:17 PM		0.1481026		0		Archive		Good

		7/18/2005 08:03:52 AM		0.1574175		0		Archive		Good

		7/25/2005 08:20:44 AM		0.1580156		0		Archive		Good

		8/1/2005 09:05:23 AM		0.1554593		0		Archive		Good

		8/8/2005 09:16:47 AM		0.1532175		0		Archive		Good

		8/15/2005 08:59:46 AM		0.1578652		0		Archive		Good

		8/22/2005 10:11:46 AM		0.1499736		0		Archive		Good

		8/30/2005 02:57:15 PM		0.1642368		0		Archive		Good

		9/7/2005 04:03:56 PM		0.1501543		0		Archive		Good

		9/12/2005 02:05:55 PM		0.1567102		0		Archive		Good

		9/19/2005 07:54:55 AM		0.1585515		0		Archive		Good

		9/26/2005 09:05:29 AM		0.1551923		0		Archive		Good

		10/5/2005 11:15:24 AM		0.1486759		0		Archive		Good

		10/18/2005 10:25:25 AM		0.1434404		0		Archive		Good

		10/25/2005 10:45:34 AM		0.1458643		0		Archive		Good

		10/31/2005 12:51:13 PM		0.1536515		0		Archive		Good

		11/9/2005 10:46:03 AM		0.1466522		0		Archive		Good

		11/15/2005 07:52:06 AM		0.1490744		0		Archive		Good

		11/21/2005 09:39:58 AM		0.1619207		0		Archive		Good

		11/28/2005 01:32:11 PM		0.1511575		0		Archive		Good

		12/5/2005 09:52:28 AM		0.1407406		0		Archive		Good

		12/12/2005 04:16:36 PM		0.163715		0		Archive		Good

		12/19/2005 12:41:28 PM		0.1610446		0		Archive		Good

		12/27/2005 09:58:07 AM		0.1727996		0		Archive		Good

		1/3/2006 10:30:06 AM		0.1520429		0		Archive		Good

		1/9/2006 01:36:22 PM		0.1662972		0		Archive		Good

		1/18/2006 09:20:06 AM		0.1633843		0		Archive		Good

		1/23/2006 08:03:01 AM		0.151209		0		Archive		Good

		1/30/2006 03:28:52 PM		0.1650915		0		Archive		Good

		2/6/2006 08:22:26 AM		0.1426175		0		Archive		Good

		2/13/2006 09:22:58 AM		0.1476519		0		Archive		Good

		2/20/2006 01:41:08 PM		0.1461638		0		Archive		Good

		2/27/2006 10:03:23 AM		0.14607		0		Archive		Good

		3/6/2006 01:05:36 PM		0.1472396		0		Archive		Good

		3/13/2006 02:58:35 PM		0.178834		0		Archive		Good

		3/21/2006 03:33:52 PM		0.1529559		0		Archive		Good

		3/26/2006 05:51:25 PM		0.1561052		0		Archive		Good

		4/5/2006 12:18:52 PM		0.1610934		0		Archive		Good

		4/10/2006 07:27:48 AM		0.1502702		0		Archive		Good

		4/17/2006 02:02:58 PM		0.1718995		0		Archive		Good

		4/24/2006 08:17:42 AM		0.1586075		0		Archive		Good

		5/2/2006 07:49:05 AM		0.1695223		0		Archive		Good

		5/8/2006 03:23:56 PM		0.1669899		0		Archive		Good

		5/15/2006 02:33:07 PM		0.1665992		0		Archive		Good

		5/22/2006 10:34:42 AM		0.165467		0		Archive		Good

		5/31/2006 10:26:34 AM		0.146481		0		Archive		Good

		6/5/2006 10:35:50 AM		0.1528963		0		Archive		Good

		6/12/2006 12:44:22 PM		0.1622634		0		Archive		Good

		6/20/2006 08:13:07 AM		0.1629277		0		Archive		Good

		6/26/2006 10:23:59 AM		0.1542342		0		Archive		Good

		7/5/2006 08:22:50 AM		0.1571047		0		Archive		Good

		7/17/2006 01:03:04 PM		0.1668377		0		Archive		Good

		7/24/2006 01:37:20 PM		0.1634994		0		Archive		Good

		7/31/2006 09:37:45 AM		0.1576546		0		Archive		Good

		8/7/2006 11:10:03 AM		0.1560538		0		Archive		Good

		8/15/2006 07:59:35 AM		0.1532565		0		Archive		Good

		8/24/2006 12:26:05 PM		0.1565546		0		Archive		Good

		9/6/2006 01:19:31 PM		0.1570311		0		Archive		Good

		9/12/2006 09:14:55 AM		0.1536655		0		Archive		Good

		9/21/2006 01:12:33 PM		0.1529253		0		Archive		Good

		9/26/2006 01:01:39 PM		0.1578441		0		Archive		Good

		10/30/2006 05:12:44 PM		0.1601414		0		Archive		Good

		11/7/2006 11:38:12 AM		0.1538387		0		Archive		Good

		1/4/2007 11:01:02 AM		0.1700827		0		Archive		Good

		3/26/2007 04:20:44 AM		0.1637063		0		Archive		Good

		6/19/2007 08:55:24 AM		0.1616415		0		Archive		Good

		7/19/2007 01:46:20 PM		0.1532281		0		Archive		Good

		9/10/2007 10:08:45 AM		0.1487079		0		Archive		Good

		12/5/2007 02:48:27 PM		0.1579389		0		Archive		Good

		1/9/2008 08:24:22 AM		0.1549647		0		Archive		Good

		2/25/2008 03:28:01 PM		0.1620938		0		Archive		Good

		5/19/2008 09:25:39 AM		0.1799179		0		Archive		Good

		6/30/2008 07:42:02 AM		0.1745549		0		Archive		Good

		8/11/2008 09:13:17 AM		0.1939155		0		Archive		Good

		10/12/2008 12:23:20 PM		0.1680244		0		Archive		Good

		10/13/2008 11:15:37 AM		0.1666536		0		Archive		Good

		11/3/2008 09:02:51 AM		0.1770741		0		Archive		Good

		1/26/2009 01:15:15 PM		0.1910511		0		Archive		Good

		2/9/2009 03:03:02 PM		0.1854577		0		Archive		Good

		2/16/2009 12:54:40 PM		0.1855731		0		Archive		Good

		2/23/2009 10:52:59 AM		0.1908186		0		Archive		Good

		3/2/2009 09:19:50 AM		0.195026		0		Archive		Good

		3/10/2009 11:30:15 AM		0.1835592		0		Archive		Good

		3/16/2009 08:50:02 AM		0.1951208		0		Archive		Good

		3/23/2009 07:10:07 AM		0.1958634		0		Archive		Good

		3/30/2009 08:34:11 AM		0.1931746		0		Archive		Good

		4/6/2009 10:33:16 AM		0.1869341		0		Archive		Good

		4/13/2009 10:20:54 AM		0.1788962		0		Archive		Good

		4/20/2009 08:42:11 AM		0.1846582		0		Archive		Good

		4/29/2009 04:14:09 PM		0.1868145		0		Archive		Good

		5/4/2009 09:56:21 AM		0.1881701		0		Archive		Good

		5/19/2009 01:31:44 PM		0.1800231		0		Archive		Good

		5/26/2009 02:05:54 PM		0.1903249		0		Archive		Good

		6/8/2009 10:11:00 AM		0.1849468		0		Archive		Good

		6/15/2009 10:30:03 AM		0.1731014		0		Archive		Good

		6/22/2009 12:36:36 PM		0.1912204		0		Archive		Good

		6/29/2009 10:23:32 AM		0.1925287		0		Archive		Good

		7/7/2009 01:09:57 PM		0.1859414		0		Archive		Good

		7/13/2009 09:12:11 AM		0.1844756		0		Archive		Good

		7/20/2009 02:30:09 PM		0.186258		0		Archive		Good

		7/28/2009 07:52:05 AM		0.1865316		0		Archive		Good

		8/10/2009 09:53:58 AM		0.1994023		0		Archive		Good

		8/17/2009 12:29:32 PM		0.1923714		0		Archive		Good

		8/24/2009 03:22:20 PM		0.189397		0		Archive		Good

		9/1/2009 09:06:08 AM		0.191746		0		Archive		Good

		9/8/2009 08:13:25 AM		0.1932531		0		Archive		Good

		9/16/2009 01:53:34 PM		0.194677		0		Archive		Good

		9/21/2009 01:08:12 PM		0.1977348		0		Archive		Good

		9/27/2009 02:29:45 PM		0.1840765		0		Archive		Good

		9/28/2009 12:36:23 PM		0.1883456		0		Archive		Good

		11/4/2009 06:00:20 PM		0.2464626		0		Archive		Good

		11/5/2009 09:37:18 PM		0.3019425		0		Archive		Good

		11/5/2009 09:51:54 PM		0.3413134		0		Archive		Good
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3 Calculation Objectives / Types (deleted previous slide 11)

1. Design absorber dimensions/weights to match the 
resonant frequency of the absorber to the exciting 
frequency causing vibration.

2. Select absorber mass high enough to ensure 
sufficient separation of new resonant frequencies 
from exciting frequency

3. Analyse stress (the difficult and often-neglected 
calculation)
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Terminology: Two different ways of expressing frequency:  f and w

• f is the more familiar frequency, normally expressed 
in hz

• w is the radian frequency, normally expressed in 
radians/sec.  It is less familiar in ordinary 
conversation, but easier to use for vib formulas.  We 
will mostly use w, shorthand for ω (l.c.omega)

• The relationship between these two types of 
frequency is:

w = 2*pi * f

12
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Single Degree of Freedom System - Resonant Frequency

M

K

w = sqrt(k/m) SI Example:
K = 10000 N/m
M = 1 KG
w = sqrt(k/m) = sqrt(10000/1) = 100 radians/sec
f = w/(2*pi) = 15.9hz

Same Example In English/Imperial Units
K = 57.1 lbf/inch
M = 2.2 lbm

ft
inch

lbf
ftlbm

lbm
inchlbfw *12*2sec^/*2.32*1*

*2.2
/*1.57

=

w = 100 radians / sec
f = w/(2*pi) = 15.9 hz

The equations in this presentation are suitable for direct computation in SI units. 
That includes meters, kg, sec, and all quantities derived from those three(N, Pa, etc)
The results will be given in SI units without any unit conversions required.
These equations  can also be computed in English/SI units, but you need to plug in 
the units and supply appropriate conversions as you go (similar to what was done above).

1 by F=m*a

13
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Effect of Adding Dynamic Absorber onto a SDOF system:

K1

Before

K1

After

K2

M1

M2

M1

w1

w2wa wb

w1=sqrt(k1/m1)

w2=sqrt(k1/m1)

When we add the absorber:
•The resonance at w1 is no longer present
•Two new resonances appear at new freq’s wa and wb
• The relationship between wa, wb and w1,w2 is not straight

forward, but we know wa < w2 < wb   (more later)
•The vib response goes to zero (near zero IRL) at w = w2
•We will typically design our absorber so w2 matches 
exciting freq.  

machine

machine

absorber

w

w

F

F

FRF*

FRF*

*Freq Resp Function
for displacement of m1
divided by force @ M1

14
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Displacements of 2DOF System with force applied at m1. 

L2

L1La
g A

ng
le

w

Exciting
Force

m2

m1

m2

m1

m2

m1

m2

m1

180

360

0

M
ag

nit
ud

e

w

wa
wbw2

F F F F

Frequency Labels:
•wa=lower resonant 
freq of composite system
•wb=upper resonant 
freq of composite system
•w2=sqrt(k2/m2) = tuned
freq of absorber.... the
frequency where m1
movement goes to 0.

Note as freq passes from below to above w2, it experiences a phase
change - this corresponds to sign change as displacement passes thru 0

spring
symbols
omitted.

Also assumes
damping present
in parallel with k1
not k2.  
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Previous slide focused on 2DOF (complicated)
What about the absorber itself (simpler, like 1DOF)

This  is typical beam.
* Force applied at right end.
* Fixed BC at left end (base)

(slope is 0 and disp is 0)

At beam resonant frequency w2:  
Displacement / Force is max * 

* this statement applies at the right 
end of the beam (free end)

This is dynamic absorber.  Same dimensions/weights, but..
* Force applied at left end (base)
* Unusual BC at left end (base).  

(Slope is 0, but displacement is not restrained, as if the blue 
wheels are magnetically attracted to base...can roll but cannot 
leave base) 

At the same frequency (w2)
Displacment / Force is minimum **

** this statement applies at the left end of absorber (at the base)

That means for any applied force magnitude, the least movement of the base 
occurs when w=w2.  At this frequency the absorber has a very high dynamic 
stiffness and can provides a large reaction force with very little movement. 

Double
Click
Above
For 
Simulation


Sheet1

								StartStop				OK		<= Choose/type stop to stop, put back to OK to allow starting

								Fexciting / Fnat (%)				40.0%

								Fexciting / Fnat
(parts per thousand)				400

								f_ (exciting freq)				0.0636619772						Use arrows or slider to adjust Fexc/Fnat

								w_		w_		0.4

								m_		m_		10		0.0253302959

								k_		k_		10

								fnat (natural freq)				0.1591549431						+/- 50%		+/- 20%		+/- 10%		+/- 5%		+/- 2%		+/- 1%		+/- 0.5%		+/- 0.2%		+/- 0.1%

								wnat		wnat		1

								ForceMag		ForceMag		1								+/- 200		+/- 100		+/- 50		+/- 20		+/- 10		+/- 5		+/- 2		+/- 1

								StepSize				0.2

								NumberSteps				20000

								CurrentTime				996.6

								TimeDelay				0.02								400										5000

								ForceScale				0.1		Factor Which multiplies force for plotting

						Force On Mass		Force On Base

		x				Beam		Beam

		0				0		0.4945480189

		0.1				-0.0021307058		0.4959139134

		0.2				-0.0080742534		0.4998231977

		0.3				-0.0171577884		0.505993273

		0.4				-0.0287084564		0.5141415404

		0.5				-0.042053403		0.5239854009

		0.6				-0.0565197736		0.5352422558

		0.7				-0.0714347138		0.5476295062

		0.8				-0.0861253693		0.5608645532		Enter Your Data in Gray=>

		0.9				-0.0999188854		0.5746647979

		1				-0.1121424079		0.5887476415

						Force Arrow

				Force On Mass		Applied Force

				BeginX		1		BeginY		-0.1121424079

				EndX		1		EndY		-0.2063420305

				Force On Base		Applied Force

				BeginX		0		BeginY		0.4945480189

				EndX		0		EndY		0.4003483962

																		+/- 200		+/- 100		+/- 50		+/- 20		+/- 10		+/- 5		+/- 2		+/- 1
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M

Fapplied

Beam

Applied Force
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Fapplied

M

Beam

Applied Force



Instructions

		Small		1.00E-15



Force
Applied 
On Mass

Force
Applied 
On Base

Slope=0



Model

		Instructions

				Note - the animation and controls are all in "Sheet1"

				To start:

						Set cell F1 to "OK"

						Click on grey button labeled "Click here to start in automatic"

				To stop:

						change cell F1 to "stop"

				To change frequency ratio (Fexciting/Fnatural) which is displayed in F2 (and controls the simulation)

						Type directly into the cell F2

						Use the provided arrow keys

						Use the slider key

						You should be able to do this while the simulation is running

		Adjustments to timing

				Time Delay:  Higher number makes simulation play slower,  lower number makes sim play faster

						** If time delay is too short (below around 0.01), the program will not respond to any controls

						This is the only one you should have to adjust

				You should not have to adjust the following

						StepSize - amount that simulation time is incremented for each counter step

						TimeDelay- minimum actual clock time for each step (clock time and sim time can be different)

		Revision 2 - corrected cantilever formula (increased by factor of 2)





		Problem Description

		Assumptions

				Mass of beam is negligible

				No damping

				Euler Bernoulli beam model

		Applied force is constant magnitude (1) sinusoid with variable frequency

		Parameters

				m=10

				k=10

				w = 1

				Fnatural = 1/(2*pi)

				L=1

				E*I = 1/30 in order to satisfy K = L^3 / [3*E*I]										10 = 1/[3/30]

				Force = 1 *cos(2*pi*f*t)

		For the simulation on the left (typical SDOF cantilevered beam problem)

				On the left side of beam we have traditional "fixed" boundary condition

						Displacement = 0

						Slope = 0

				On the right side of the beam we have the lumped mass with force applied

		For the simulation on the right (dynamic absorber)

				On the left side of beam

						Force is applied

						Boundary condition enforces only zero slope, not zero displacement

								... as if the wheels of the blue trolley are locked on a rail

				On the right side of beam is the lumped mass





Click here to start 



animation 



(automatic)






Click here to start 


animation 


(automatic)




One Step Forward 



(manual)






One Step Forward 


(manual)




One Step Back 



(manual)






One Step Back 


(manual)




MBD00000070.unknown



MBD00140A38.unknown



MBD00151490.unknown



MBD00151942.unknown



MBD0015105F.unknown



MBD0008C550.unknown



MBD000A94E7.unknown



MBD000000D0.unknown
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Separation of resonant frequencies from w2=tuned freq 
We said wa<w2<wb... but how far apart are they?

k1, m1, w1 represent machine alone. 
k2, m2, w2 represent absorber (alone/rigidly mounted)
wa, wb are 2 resonant freq’s of composite system

We should always tune w2 to exciting freq in order to get min
response (“zero”) at exciting freq

Typically the exciting freq is running speed (not necessarily 
w1)

We want separation between  wa, wb and w2 in order to 
have separation between exciting frequency and composite 
system res. freqs  ...i.e. we want w_res/w2 far from 1. 
We can see this is accomplished by increasing m2/m1

For the typical case with w1~w2 (correcting a resonance),   
we see from blue curve:
•m2/m1=0.5% => 3% frequency separation
•m2/m1=1% => 5% frequency separation
•m2/m1 = 3% => 9% frequency separation

Lesson: Larger M2 makes tuning easier.  2% is a good 
target, but not always practical.  

Picking high M2 satisfies the 2nd calc objective.
0.1 0.2 0.30

0.4

0.6

0.8

1.0

1.2

1.4

1.6

m2/m1

w1/w2=...
0.67 (red)
0.9 (yellow)
1 (blue)
1.1 (green)
1.5 (brown)

22
,

w
w

w
w BA
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Q. What to use for M2 (when calculating M2/M1) given that my 
absorber includes distributed mass of the bar? 

• We need to determine effective mass and stiffness of absorber that “acts” 
like lumped SDOF m2, k2 - not at all an easy task.

• For the MG absorber, F.E. analysis and curve fit (next page) showed 
effective m2=52.3kg, while actual total mass was 62.5kg

• MG absorber has relatively small tuning weight mass and large bar mass
• An absorber with relatively higher tuning weight mass will have higher ratio 

of effective to total mass (because if bar mass is negligible, the system is 
lumped and the tuning weight mass = total mass =  effective mass)

• Based on the above, we conclude that total absorber weight is a 
reasonable estimate of effective M2 for most purposes.

17
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MG Absorber best-fit Meffective converges to 52.3kg as zoom-in 
closer around 30hz. Actual total mass is 62.5kg

Comparison of FE results vs SDOF best fit
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Interval:10.0-38.0hz.  Best fit:M=57.9, K=2.04E+6 .

Comparison of FE results vs SDOF best fit
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Interval:20.0-33.9hz.  Best fit:M=52.3, K=1.84E+6 .
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Interval:25.0-31.9hz.  Best fit:M=52.3, K=1.84E+6 .
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For a simple lumped system m2,k2, we can find w2 = sqrt(k2/m2)  
But our absorber is not that simple...we have distributed mass of 
beam which cannot be neglected.  To find w2 in this situation , we 
need Dunkerley’s approximation. 

• Dunkerley’s approximation to resonant frequency:
• Given: We have a spring network with masses attached: m1, m2, m3… mn
• Let    w1 = resonant frequency of the spring network with only mass 1 attached

– w2 = resonant frequency of the spring network with only mass 2 attached
– wn = resonant frequency of the spring network with only mass n attached

• Then the resonant frequency of the entire system (all masses attached) can be estimated as wdunkerly which 
satisfies

( ) ( ) ( ) ( )22
2

2
1

2
ker

1...111

nleyDun wwww
++=

If we have only 2 masses (n=2) and solve for wdunkerly, we have:

( ) ( )2
2

2
1

ker 11
1

ww

w leyDun

+
=

The last formula is the one we will use.
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Note - we are now working
on calculation type 1 = sizing
the D.A. to give the correct
resonant frequency
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Derivation of my formula for tuning weight based on Dunkerley

> # ==== PART 1 - SYMBOLS ======
E = Young's Modulus
I = area moment of inertia
mu = distributed mass per length of the bar
Mtw = mass of lumped tuning wieght attached distance "a" from fixed end
a = distance mentioned above
L = length of bar
w1 = radian nat freq of system with mass m1 only (no M2)
w2 = radian nat freq of system with mass M2 only (no m1)
wn = calculated radian natural frequency

(radian natural frequency w = 2*pi*f)

# ===== PART 2 - CALCULATIONS ==== 
1/wn^=1/w1^2+1/w2^2 # Dunkerley's approximation

w1^2=12.4*EI/(mu*L^4)            
Formula for cantilever beam with uniformly 
distributed mass per Den Hartog App 5

w2^2=3*EI/(Mtw*a^3);
Formula for masses cantilever beam with 
mass on end Den Hartog App 1, eqn 2

Solve for Mtw:
Mtw = 3*EI/(a^3*wn^2) - 0.241935*mu*L^4/a^3

Use SI units, or else insert appropriate unit conversions to attain consistent units
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Instructions

		Dynamic Absorber Stress Work Sheet

		by Peter Schimpf, aka electricpete

		The author assumes no liability for use of this worksheet.

		You must enable macros or the charts will not update

		For Absorber Design Phase

				Fill out parameters on top section of chart								(GREEN CELLS)

						View Absorber Performance on charts

								Each chart tabulates stress, Absorber total weight, and Absorber tuning weight for specified parameters

										There are vertical axes on left and right - left is for stress and right is for weights

								"Constant b" chart

										There is a series of curves with varying L/b ratio given by colors: Red / Orange / Yellow /Green / Blue / Indigo / Violet / Brown / Black

										The same color applies to the same ratio for all three sets of data (stress, total weight, tuning weight)

												The stress curves have markers, the total weight curves are solid, the tuning weight curves are dashed

										L is the horizontal axis

										b is as specified on the input page.

										The value of b should be displayed in the chart heading, along with other input parameters.

										The stress curves stay relatively constant for changes in b (specified on input tab) which is why this view is easier to use

								Const_h - not as easy to use because both stress and weight curves change when the value of h (specified on input tab) changes

										Each curve corresponds to a valude of b as show o legend - similar color code as above

				Troubleshooting

						For some reason, the "labels" on top of charts occasionally "lock up" (fail to update) when input parameters are changed,  even though the chart data is updating.

								To fix this,

										Click on the label to select it

										Type the following in the formula bar up above (not in the label itself)

												=ForceTitle

												=hForceTitle

								I don't know what causes this problem. If you figure it out, let me know

		For Verification of stress level after absorber installation

				Measure vibration on tip of absorber.

				Put in vibration and absorber parameters on bottom of input page												(GREEN CELLS)

				Stress is calculated

		Assumptions

				The tuning weight is calculated according to Dunkerley's equation see tab labeled Dunkerley

				Highest stress is assumed to be bending stress at the base (tensile stress at the outside fiber at the base)

				No stress concentrations are modeled here - if mounting method or material introduces stress concentrations those must be evaluated separately (or enough margin provided)

		Model

				Followed the approach of Harris' Shock and Vib Handbook 2nd edition page 7-22.

				Euler beam with fixed boundary condition on left, free boundary condition on the right, point mass distance a from the left

				There are two separate regions, one on each side of the mass

				The modeshape in each region has the form A*cos(beta*x)+B*cosh(beta*x)+C*sin(beta*x) + D * sinh(beta*x)

						where A, B, C, D are unknown constants (4 per region gives 8 unknowns).

				We have 8 boundary conditions: 2 at left, 2 at right, 4 in middle, that should allow us to solve 8 constants

				Solution of 8 constants in 8 unknowns was NOT SOLVEABLE when treating beta and w as general variables

				The reason is that this is in fact an eigenvalue problem where beta is the eigenvalue and the unknown constants form the eigenvector

				However since we know beta, we don't need to solve the eigenvalue problem

				Also the eigenvector /modeshape is determined only to a multiplictative constant, so there are not 8 independent constants, only 7

				Based on previous two facts, we really only need to solve 7 constants and only need 7 equations.. the last constant can be treated as an amplitude scaling factor

				Through trial and error is was verified that any modeshape solution found by ignoring one of the 4 interior boundary conditions is a solution of the differential equation

						.. AND satsifies all boundary conditions including the one corresponding to the ignored equation.

				The solution neglecting continuity of displacement at the boundary condition was chosen and solved alebraically in Maple (very long)

				The modeshape solution allows converting applied force OR tip displacement into stress

				The solution was cut/pasted into vba functions.

				Numerous checks confirmed that spreadsheet results match Maple results accross a wide range of problems

		Inputs (independent variables)

				Input tab

						b - (constant only a constant b plot)

						h - (constant only on a constant h plot)

						E, rho

						a/L

						L

						Resonant frequency

						Either force (top section of input... used for plots) or tip displacement (bottom section of spreadsheet, feeds only cell D45 of input tab)

				Note that tuning weight is NOT an input, it is calculated from remaining variables

		Outputs

				Plots generated based on specified force (does not consider tip displacement)

				Cell D45 based on specified displacement (does not consider applied force)

		R4f		Fixed updating problem using macro that resets the albel each time input tab is udpated

		R4g		Added instructions that inputs are in the green cells





Input

		Parameters Used by Force -> (output in graphs)

				Parameter		Symbol		Value		Units		Comments		Values To recreate base case

				Beam thickness "h" (English units)		he_		3		inch		Used only for constant h plot, not for constant b plot		1

				Beam width "b" (English units)		hbe_		3		inches		This is the value of b used for the chart

				Beam width "b" (SI units)		hb_		0.0762001524

				Young's Modulus (English Units)		Ee_		29006526.4684554		psi				2.90E+07

				Density (English Units)		rhoe_		0.2819998882		lbm/ft^3				0.2819998882

				Natural Frequency		fa_		15		hz		Natural frequency of absorber on rigid base. Assumed same as excitation frequency		'30*1799/1800

				Young's Modulus (SI Units)		E_		2.00E+11		N/m^2

				Density (SI Units)		rho		7805.73		kg/m^3

				Beam thickness (SI units)		h_		0.0762001524		m

				Distance to tuning weight as fraction of length		a_over_L		0.724137931		unitless				21/29

				Force in English Units		Force_e		48.5611510791		lbf		Force from machine to absorber. Also should equal the force acting on  machine prior to adding abosrber if sdof.  Stress scales linearly force		115.1394123651

				Force (si units)		Force		216		Newton		Calculation results are shown in graphs		512.1401062

												h=3.00 inch, a/L=0.72, freq=15.00 hz, Force=49 lbf, E=2.901E+7 psi, rho=0.2820 lbm/in^3

						Test of functions

						Lb_		0.5334010668		0.5334010668

						L_		0.7366014732		0.7366014732				0.000000000000		0

						b_		100		0.3048006096

																=maxstress(b_,$F$25)		0

						ytop		-0.0005		-0.0005		=cb2tipdisp(Lb_,L_,b_,ytop)				=maxstress(b_,$F$25)

						force				512.14

														=cb2force(Lb_,L_,b_, force)

												0

														0.000000000000		0

		Parameters Used To Convert Tip Vibration To Stress (output in cell D45)

				Beam thickness h		h		3		inches

				E - uses value from above		E		see above

				rho - uses value from above		rho		see above						=disp2STRESS(Le_*a_over_L/InchesPerMeter,Le_/InchesPerMeter,hb_,Dmils/1000/InchesPerMeter)

				natural frequency - uses value from above		fa		see above						0.5150079266

				a/L - uses value from above		a/L		see above						0.7112014224

				Length (English Units)		Le_		28		inch				0.0009994443

				Width (English Units)		be_		see above *				* b does not affect the conversion from tip vibration to max stress (!)

				Calculated tuning weight mass		Mtw1		0.00		lbm		This is a double check - should match your tuning mass

				Vibration Level at tip		Vips		3.708483527		ips pk/0						3.70848353 creates close to 0.0005 that I used

				Vibration Level		Dmils		39.35		mils pk/0		1 mil = 0.001". Note pk/0 here a little nonstandard

				Max Stress (SI Units)		Smaxs		0		N/m^2		This is the vibration-to-stress calc output

				Max Stress (English Units)		Smaxe		0.00		psi		(there are no graphs)

								0				Matches Maple to 5 sig figs

				Endurance Limit of A36 Steel				29000		psi		Su for A36 steel is 58ksi-80 ksi per http://en.wikipedia.org/wiki/A36_steel. Endurance limit was taken as half the lower bound

				Safety Factor				0.00				Needs to be sufficient to cover (among other things) stress concentrators, which were not modeled





hConst_b

								L/b		1		1.4142135624		2		2.8284271247		4		5.6568542495		8		11.313708499		16

		This uses the h-prefix functions in module 2 and feeds the const b plot

								h		Stress L/b=1.00		Stress L/b=1.41		Stress L/b=2.00		Stress L/b=2.83		Stress L/b=4.00		Stress L/b=5.66		Stress L/b=8.00		Stress L/b=11.31		Stress L/b=16.00

								0.01		0		0		0		0		0		0		0		0		0

		FORCE						0.0106081836		0		0		0		0		0		0		0		0		0

		converted to psi						0.0112533558		0		0		0		0		0		0		0		0		0								hForce2Stress($D8/InchesPerMeter,G$1*hb_*a_over_L,G$1*hb_,hb_,force)/PascalPerPsi

								0.0119377664		0		0		0		0		0		0		0		0		0								0		inches

								0.0126638017		0		0		0		0		0		0		0		0		0						h		0.0003032199		0.0119377664		inch

								0.0134339933		0		0		0		0		0		0		0		0		0						Lb		0.1103588414		4.3448275862		inch

								0.0142510267		0		0		0		0		0		0		0		0		0						L		0.1524003048		6		inch

								0.0151177507		0		0		0		0		0		0		0		0		0						B		0.0762001524		3		inch

								0.0160371874		0		0		0		0		0		0		0		0		0						force		216		48.5611510791		lbf

								0.0170125428		0		0		0		0		0		0		0		0		0

								0.0180472177		0		0		0		0		0		0		0		0		0

								0.0191448198		0		0		0		0		0		0		0		0		0

								0.0203091762		0		0		0		0		0		0		0		0		0

								0.0215443469		0		0		0		0		0		0		0		0		0

								0.0228546386		0		0		0		0		0		0		0		0		0

								0.0242446202		0		0		0		0		0		0		0		0		0

						0.0254000508		0.0257191381		0		0		0		0		0		0		0		0		0

								0.0272833338		0		0		0		0		0		0		0		0		0

								0.0289426612		0		0		0		0		0		0		0		0		0

								0.0307029063		0		0		0		0		0		0		0		0		0

								0.0325702066		0		0		0		0		0		0		0		0		0

								0.0345510729		0		0		0		0		0		0		0		0		0

								0.0366524124		0		0		0		0		0		0		0		0		0

								0.0388815518		0		0		0		0		0		0		0		0		0

								0.0412462638		0		0		0		0		0		0		0		0		0

								0.0437547938		0		0		0		0		0		0		0		0		0

								0.0464158883		0		0		0		0		0		0		0		0		0

								0.0492388263		0		0		0		0		0		0		0		0		0

								0.0522334507		0		0		0		0		0		0		0		0		0

								0.0554102033		0		0		0		0		0		0		0		0		0

								0.0587801607		0		0		0		0		0		0		0		0		0

								0.0623550734		0		0		0		0		0		0		0		0		0

								0.0661474064		0		0		0		0		0		0		0		0		0

								0.0701703829		0		0		0		0		0		0		0		0		0

								0.0744380301		0		0		0		0		0		0		0		0		0

								0.0789652287		0		0		0		0		0		0		0		0		0

								0.083767764		0		0		0		0		0		0		0		0		0

								0.0888623816		0		0		0		0		0		0		0		0		0

								0.0942668455		0		0		0		0		0		0		0		0		0

						Stress h=0.10		0.1		0		0		0		0		0		0		0		0		0

						0.0254000508																												Traditional Old Calc:

																																		0		GOOD - SAME THING!

																																				IT DOENS'T RESIDE IN NEW CODE

																																				CONSTANTS OR ARGUMENTS OR SOMETHING

		Total Mass						h		Mtotal L/b=1.00		Mtotal L/b=1.41		Mtotal L/b=2.00		Mtotal L/b=2.83		Mtotal L/b=4.00		Mtotal L/b=5.66		Mtotal L/b=8.00		Mtotal L/b=11.31		Mtotal L/b=16.00

								0.01		0		0		0		0		0		0		0		0		0

		Converted to pounds						0.0106081836		0		0		0		0		0		0		0		0		0

								0.0112533558		0		0		0		0		0		0		0		0		0

								0.0119377664		0		0		0		0		0		0		0		0		0						0

								0.0126638017		0		0		0		0		0		0		0		0		0

								0.0134339933		0		0		0		0		0		0		0		0		0

								0.0142510267		0		0		0		0		0		0		0		0		0

								0.0151177507		0		0		0		0		0		0		0		0		0

								0.0160371874		0		0		0		0		0		0		0		0		0

								0.0170125428		0		0		0		0		0		0		0		0		0

								0.0180472177		0		0		0		0		0		0		0		0		0

								0.0191448198		0		0		0		0		0		0		0		0		0

								0.0203091762		0		0		0		0		0		0		0		0		0

								0.0215443469		0		0		0		0		0		0		0		0		0

								0.0228546386		0		0		0		0		0		0		0		0		0

								0.0242446202		0		0		0		0		0		0		0		0		0

								0.0257191381		0		0		0		0		0		0		0		0		0

								0.0272833338		0		0		0		0		0		0		0		0		0

								0.0289426612		0		0		0		0		0		0		0		0		0

								0.0307029063		0		0		0		0		0		0		0		0		0

								0.0325702066		0		0		0		0		0		0		0		0		0

								0.0345510729		0		0		0		0		0		0		0		0		0

								0.0366524124		0		0		0		0		0		0		0		0		0

								0.0388815518		0		0		0		0		0		0		0		0		0

								0.0412462638		0		0		0		0		0		0		0		0		0

								0.0437547938		0		0		0		0		0		0		0		0		0

								0.0464158883		0		0		0		0		0		0		0		0		0

								0.0492388263		0		0		0		0		0		0		0		0		0

								0.0522334507		0		0		0		0		0		0		0		0		0

								0.0554102033		0		0		0		0		0		0		0		0		0

								0.0587801607		0		0		0		0		0		0		0		0		0

								0.0623550734		0		0		0		0		0		0		0		0		0

								0.0661474064		0		0		0		0		0		0		0		0		0

								0.0701703829		0		0		0		0		0		0		0		0		0

								0.0744380301		0		0		0		0		0		0		0		0		0

								0.0789652287		0		0		0		0		0		0		0		0		0

								0.083767764		0		0		0		0		0		0		0		0		0

								0.0888623816		0		0		0		0		0		0		0		0		0

								0.0942668455		0		0		0		0		0		0		0		0		0

								0.1		0		0		0		0		0		0		0		0		0

																																		Note - there was conversion going on before

		Mtw alone						h		Mtw L/b=1.00		Mtw L/b=1.41		Mtw L/b=2.00		Mtw L/b=2.83		Mtw L/b=4.00		Mtw L/b=5.66		Mtw L/b=8.00		Mtw L/b=11.31		Mtw L/b=16.00

								0.01		0		0		0		0		0		0		0		0		0

								0.0106081836		0		0		0		0		0		0		0		0		0

								0.0112533558		0		0		0		0		0		0		0		0		0						Other		=IF(Mtw($D71*h_*a_over_L,$D71*h_,E$1*h_)*LbmPerKG>0,Mtw($D71*h_*a_over_L,$D71*h_,E$1*h_)*LbmPerKG,NA())

								0.0119377664		0		0		0		0		0		0		0		0		0						This		=(Mtw($D71*a_over_L,$D71,E$1)*LbmPerKG)

								0.0126638017		0		0		0		0		0		0		0		0		0								0.01

								0.0134339933		0		0		0		0		0		0		0		0		0								0.724137931

								0.0142510267		0		0		0		0		0		0		0		0		0								0.01

								0.0151177507		0		0		0		0		0		0		0		0		0								1

								0.0160371874		0		0		0		0		0		0		0		0		0								2.2046

								0.0170125428		0		0		0		0		0		0		0		0		0

								0.0180472177		0		0		0		0		0		0		0		0		0

								0.0191448198		0		0		0		0		0		0		0		0		0

								0.0203091762		0		0		0		0		0		0		0		0		0

								0.0215443469		0		0		0		0		0		0		0		0		0

								0.0228546386		0		0		0		0		0		0		0		0		0

								0.0242446202		0		0		0		0		0		0		0		0		0

								0.0257191381		0		0		0		0		0		0		0		0		0

								0.0272833338		0		0		0		0		0		0		0		0		0

								0.0289426612		0		0		0		0		0		0		0		0		0

								0.0307029063		0		0		0		0		0		0		0		0		0

								0.0325702066		0		0		0		0		0		0		0		0		0

								0.0345510729		0		0		0		0		0		0		0		0		0

								0.0366524124		0		0		0		0		0		0		0		0		0

								0.0388815518		0		0		0		0		0		0		0		0		0

								0.0412462638		0		0		0		0		0		0		0		0		0

								0.0437547938		0		0		0		0		0		0		0		0		0

								0.0464158883		0		0		0		0		0		0		0		0		0

								0.0492388263		0		0		0		0		0		0		0		0		0

								0.0522334507		0		0		0		0		0		0		0		0		0

								0.0554102033		0		0		0		0		0		0		0		0		0

								0.0587801607		0		0		0		0		0		0		0		0		0

								0.0623550734		0		0		0		0		0		0		0		0		0

								0.0661474064		0		0		0		0		0		0		0		0		0

								0.0701703829		0		0		0		0		0		0		0		0		0

								0.0744380301		0		0		0		0		0		0		0		0		0

								0.0789652287		0		0		0		0		0		0		0		0		0

								0.083767764		0		0		0		0		0		0		0		0		0

								0.0888623816		0		0		0		0		0		0		0		0		0

								0.0942668455		0		0		0		0		0		0		0		0		0

								0.1		0		0		0		0		0		0		0		0		0

																																		=hMtw($D38,G$1*hb_*a_over_L,G$1*hb_,hb_)*LbmPerKG

		Plot Or Not						h		L/b=1.0		L/b=1.4		L/b=2.0		L/b=2.8		L/b=4.0		L/b=5.7		L/b=8.0		L/b=11.3		L/b=16.0								0

								0.01		0		0		0		0		0		0		0		0		0								0.0119377664		h

								0.0106081836		0		0		0		0		0		0		0		0		0

								0.0112533558		0		0		0		0		0		0		0		0		0

								0.0119377664		0		0		0		0		0		0		0		0		0

								0.0126638017		0		0		0		0		0		0		0		0		0

								0.0134339933		0		0		0		0		0		0		0		0		0

								0.0142510267		0		0		0		0		0		0		0		0		0

								0.0151177507		0		0		0		0		0		0		0		0		0

								0.0160371874		0		0		0		0		0		0		0		0		0

								0.0170125428		0		0		0		0		0		0		0		0		0

								0.0180472177		0		0		0		0		0		0		0		0		0

								0.0191448198		0		0		0		0		0		0		0		0		0

								0.0203091762		0		0		0		0		0		0		0		0		0

								0.0215443469		0		0		0		0		0		0		0		0		0

								0.0228546386		0		0		0		0		0		0		0		0		0

								0.0242446202		0		0		0		0		0		0		0		0		0

								0.0257191381		0		0		0		0		0		0		0		0		0

								0.0272833338		0		0		0		0		0		0		0		0		0

								0.0289426612		0		0		0		0		0		0		0		0		0

								0.0307029063		0		0		0		0		0		0		0		0		0

								0.0325702066		0		0		0		0		0		0		0		0		0

								0.0345510729		0		0		0		0		0		0		0		0		0

								0.0366524124		0		0		0		0		0		0		0		0		0

								0.0388815518		0		0		0		0		0		0		0		0		0

								0.0412462638		0		0		0		0		0		0		0		0		0

								0.0437547938		0		0		0		0		0		0		0		0		0

								0.0464158883		0		0		0		0		0		0		0		0		0

								0.0492388263		0		0		0		0		0		0		0		0		0

								0.0522334507		0		0		0		0		0		0		0		0		0

								0.0554102033		0		0		0		0		0		0		0		0		0

								0.0587801607		0		0		0		0		0		0		0		0		0

								0.0623550734		0		0		0		0		0		0		0		0		0

								0.0661474064		0		0		0		0		0		0		0		0		0

								0.0701703829		0		0		0		0		0		0		0		0		0

								0.0744380301		0		0		0		0		0		0		0		0		0

								0.0789652287		0		0		0		0		0		0		0		0		0

								0.083767764		0		0		0		0		0		0		0		0		0

								0.0888623816		0		0		0		0		0		0		0		0		0

								0.0942668455		0		0		0		0		0		0		0		0		0

								0.1		0		0		0		0		0		0		0		0		0





StrFrForceDataOH

								b_over_h		1		2		4		8		16		32		64

								Loverh		Stress b/h=1.0		Stress b/h=2.0		Stress b/h=4.0		Stress b/h=8.0		Stress b/h=16.0		Stress b/h=32.0		Stress b/h=64.0

						Stress L/h=2.0		2		0		0		0		0		0		0		0

		FORCE				Stress L/h=4.0		4		0		0		0		0		0		0		0

		converted to psi				Stress L/h=8.0		8		0		0		0		0		0		0		0

						Stress L/h=10.0		10		0		0		0		0		0		0		0

						Stress L/h=12.0		12		0		0		0		0		0		0		0

						Stress L/h=16.0		16		0		0		0		0		0		0		0				216

						Stress L/h=18.0		18		0		0		0		0		0		0		0

						Stress L/h=20.0		20		0		0		0		0		0		0		0

						Stress L/h=21.0		21		0		0		0		0		0		0		0

						Stress L/h=22.0		22		0		0		0		0		0		0		0

						Stress L/h=23.0		23		0		0		0		0		0		0		0

						Stress L/h=24.0		24		0		0		0		0		0		0		0

						Stress L/h=25.0		25		0		0		0		0		0		0		0

						Stress L/h=26.0		26		0		0		0		0		0		0		0

						Stress L/h=27.0		27		0		0		0		0		0		0		0

						Stress L/h=28.0		28		0		0		0		0		0		0		0

						Stress L/h=29.0		29		0		0		0		0		0		0		0

						Stress L/h=30.0		30		0		0		0		0		0		0		0

						Stress L/h=31.0		31		0		0		0		0		0		0		0

						Stress L/h=32.0		32		0		0		0		0		0		0		0

						Stress L/h=33.0		33		0		0		0		0		0		0		0

						Stress L/h=34.0		34		0		0		0		0		0		0		0

						Stress L/h=35.0		35		0		0		0		0		0		0		0

						Stress L/h=36.0		36		0		0		0		0		0		0		0

						Stress L/h=37.0		37		0		0		0		0		0		0		0

						Stress L/h=38.0		38		0		0		0		0		0		0		0

						Stress L/h=39.0		39		0		0		0		0		0		0		0

						Stress L/h=64.0		64		0		0		0		0		0		0		0

		Total Mass						Loverh		Mtot b/h=1.0		Mtot b/h=2.0		Mtot b/h=4.0		Mtot b/h=8.0		Mtot b/h=16.0		Mtot b/h=32.0		Mtot b/h=64.0

								2		0		0		0		0		0		0		0

		Converted to pounds						4		0		0		0		0		0		0		0

								8		0		0		0		0		0		0		0

								10		0		0		0		0		0		0		0

								12		0		0		0		0		0		0		0

								16		0		0		0		0		0		0		0

								18		0		0		0		0		0		0		0

								20		0		0		0		0		0		0		0

								21		0		0		0		0		0		0		0

								22		0		0		0		0		0		0		0

								23		0		0		0		0		0		0		0

								24		0		0		0		0		0		0		0

								25		0		0		0		0		0		0		0

								26		0		0		0		0		0		0		0

								27		0		0		0		0		0		0		0

								28		0		0		0		0		0		0		0

								29		0		0		0		0		0		0		0

								30		0		0		0		0		0		0		0

								31		0		0		0		0		0		0		0

								32		0		0		0		0		0		0		0

								33		0		0		0		0		0		0		0

								34		0		0		0		0		0		0		0

								35		0		0		0		0		0		0		0

								36		0		0		0		0		0		0		0

								37		0		0		0		0		0		0		0

								38		0		0		0		0		0		0		0

								39		0		0		0		0		0		0		0

								64		0		0		0		0		0		0		0

		Mtw alone						Loverh		Mtw b/h=1.0		Mtw b/h=2.0		Mtw b/h=4.0		Mtw b/h=8.0		Mtw b/h=16.0		Mtw b/h=32.0		Mtw b/h=64.0

								2		0		0		0		0		0		0		0

								4		0		0		0		0		0		0		0

								8		0		0		0		0		0		0		0

								10		0		0		0		0		0		0		0

								12		0		0		0		0		0		0		0

								16		0		0		0		0		0		0		0

								18		0		0		0		0		0		0		0

								20		0		0		0		0		0		0		0

								21		0		0		0		0		0		0		0

								22		0		0		0		0		0		0		0

								23		0		0		0		0		0		0		0

								24		0		0		0		0		0		0		0

								25		0		0		0		0		0		0		0

								26		0		0		0		0		0		0		0

								27		0		0		0		0		0		0		0

								28		0		0		0		0		0		0		0

								29		0		0		0		0		0		0		0

								30		0		0		0		0		0		0		0

								31		0		0		0		0		0		0		0

								32		0		0		0		0		0		0		0

								33		0		0		0		0		0		0		0

								34		0		0		0		0		0		0		0

								35		0		0		0		0		0		0		0

								36		0		0		0		0		0		0		0

								37		0		0		0		0		0		0		0

								38		0		0		0		0		0		0		0

								39		0		0		0		0		0		0		0

								64		0		0		0		0		0		0		0

		Plot Or Not						Loverh		Mtot b/h=1.0		Mtot b/h=2.0		Mtot b/h=4.0		Mtot b/h=8.0		Mtot b/h=16.0		Mtot b/h=32.0		Mtot b/h=64.0

								2		0		0		0		0		0		0		0

								4		0		0		0		0		0		0		0

								8		0		0		0		0		0		0		0

								10		0		0		0		0		0		0		0

								12		0		0		0		0		0		0		0

								16		0		0		0		0		0		0		0

								18		0		0		0		0		0		0		0

								20		0		0		0		0		0		0		0

								21		0		0		0		0		0		0		0

								22		0		0		0		0		0		0		0

								23		0		0		0		0		0		0		0

								24		0		0		0		0		0		0		0

								25		0		0		0		0		0		0		0

								26		0		0		0		0		0		0		0

								27		0		0		0		0		0		0		0

								28		0		0		0		0		0		0		0

								29		0		0		0		0		0		0		0

								30		0		0		0		0		0		0		0

								31		0		0		0		0		0		0		0

								32		0		0		0		0		0		0		0

								33		0		0		0		0		0		0		0

								34		0		0		0		0		0		0		0

								35		0		0		0		0		0		0		0

								36		0		0		0		0		0		0		0

								37		0		0		0		0		0		0		0

								38		0		0		0		0		0		0		0

								39		0		0		0		0		0		0		0

								64		0		0		0		0		0		0		0





StFrForcevsLoH

		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2

		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4

		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8

		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10

		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12

		16		16		16		16		16		16		16		16		16		16		16		16		16		16		16		16		16		16		16		16		16		16		16

		18		18		18		18		18		18		18		18		18		18		18		18		18		18		18		18		18		18		18		18		18		18		18

		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20

		21		21		21		21		21		21		21		21		21		21		21		21		21		21		21		21		21		21		21		21		21		21		21

		22		22		22		22		22		22		22		22		22		22		22		22		22		22		22		22		22		22		22		22		22		22		22

		23		23		23		23		23		23		23		23		23		23		23		23		23		23		23		23		23		23		23		23		23		23		23

		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24

		25		25		25		25		25		25		25		25		25		25		25		25		25		25		25		25		25		25		25		25		25		25		25

		26		26		26		26		26		26		26		26		26		26		26		26		26		26		26		26		26		26		26		26		26		26		26

		27		27		27		27		27		27		27		27		27		27		27		27		27		27		27		27		27		27		27		27		27		27		27

		28		28		28		28		28		28		28		28		28		28		28		28		28		28		28		28		28		28		28		28		28		28		28

		29		29		29		29		29		29		29		29		29		29		29		29		29		29		29		29		29		29		29		29		29		29		29

		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30

		31		31		31		31		31		31		31		31		31		31		31		31		31		31		31		31		31		31		31		31		31		31		31

		32		32		32		32		32		32		32		32		32		32		32		32		32		32		32		32		32		32		32		32		32		32		32

		33		33		33		33		33		33		33		33		33		33		33		33		33		33		33		33		33		33		33		33		33		33		33

		34		34		34		34		34		34		34		34		34		34		34		34		34		34		34		34		34		34		34		34		34		34		34

		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35

		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36

		37		37		37		37		37		37		37		37		37		37		37		37		37		37		37		37		37		37		37		37		37		37		37

		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38

		39		39		39		39		39		39		39		39		39		39		39		39		39		39		39		39		39		39		39		39		39		39		39

		64		64		64		64		64		64		64		64		64		64		64		64		64		64		64		64		64		64		64		64		64		64		64



h=1.00 inch, a/L=0.90, freq=29.98 hz, Force=115 lbf, E=2.901E+7 psi, rho=0.2820 lbm/in^3

Stress b/h=1.0

Stress b/h=2.0

Stress b/h=4.0

Stress b/h=8.0

Stress b/h=16.0

Stress b/h=32.0

Mtot b/h=1.0

Mtot b/h=2.0

Mtot b/h=4.0

Mtot b/h=8.0

Mtot b/h=16.0

Mtot b/h=32.0

Mtot b/h=64.0

Mtw b/h=1.0

Mtw b/h=2.0

Stress b/h=64.0

Mtw b/h=4.0

Mtw b/h=4.0

Mtw b/h=8.0

Mtw b/h=8.0

Mtw b/h=16.0

Mtw b/h=32.0

Mtw b/h=64.0

L/h

Stress psi (log scale)

Mass pounds (lin scale)
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StrFrForcevsBoH

		1		1		1		1		1		1

		2		2		2		2		2		2

		4		4		4		4		4		4

		8		8		8		8		8		8

		16		16		16		16		16		16

		32		32		32		32		32		32

		64		64		64		64		64		64



h=3.00 inch, a/L=0.72, freq=15.00 hz, Force=49 lbf, E=2.901E+7 psi, rho=0.2820 lbm/in^3

Stress L/h=2.0

Stress L/h=4.0

Stress L/h=8.0

Stress L/h=16.0

Stress L/h=32.0

Stress L/h=64.0

b/h

Stress

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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0

0

0
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0



StrFrForceDataNOToh

						inch		b		0.25		0.5		1		2		4		8		16		12 is the check

						m

								L		Stress b=0.25		Stress b=0.5		Stress b=1.0		Stress b=2.0		Stress b=4.0		Stress b=8.0		Stress b=16.0

						Stress L=2.0		2		0		0		0		0		0		0		0

		FORCE				Stress L=4.0		4		0		0		0		0		0		0		0

		converted to psi				Stress L=8.0		8		0		0		0		0		0		0		0

						Stress L=10.0		10		0		0		0		0		0		0		0

						Stress L=12.0		12		0		0		0		0		0		0		0

						Stress L=16.0		16		0		0		0		0		0		0		0

						Stress L=18.0		18		0		0		0		0		0		0		0

						Stress L=20.0		20		0		0		0		0		0		0		0

						Stress L=21.0		21		0		0		0		0		0		0		0

						Stress L=22.0		22		0		0		0		0		0		0		0

						Stress L=23.0		23		0		0		0		0		0		0		0

						Stress L=24.0		24		0		0		0		0		0		0		0

						Stress L=25.0		25		0		0		0		0		0		0		0

						Stress L=26.0		26		0		0		0		0		0		0		0

						Stress L=27.0		27		0		0		0		0		0		0		0

						Stress L=28.0		28		0		0		0		0		0		0		0

						Stress L=29.0		29		0		0		0		0		0		0		0

						Stress L=30.0		30		0		0		0		0		0		0		0

						Stress L=31.0		31		0		0		0		0		0		0		0

						Stress L=32.0		32		0		0		0		0		0		0		0

						Stress L=33.0		33		0		0		0		0		0		0		0

						Stress L=34.0		34		0		0		0		0		0		0		0

						Stress L=35.0		35		0		0		0		0		0		0		0

						Stress L=36.0		36		0		0		0		0		0		0		0

						Stress L=37.0		37		0		0		0		0		0		0		0

						Stress L=38.0		38		0		0		0		0		0		0		0

						Stress L=39.0		39		0		0		0		0		0		0		0

						Stress L=64.0		64		0		0		0		0		0		0		0

		Total Mass						L		Mtot b=0.25		Mtot b=0.5		Mtot b=1.0		Mtot b=2.0		Mtot b=4.0		Mtot b=8.0		Mtot b=16.0

								2		0		0		0		0		0		0		0

		Converted to pounds						4		0		0		0		0		0		0		0

								8		0		0		0		0		0		0		0

								10		0		0		0		0		0		0		0

								12		0		0		0		0		0		0		0

								16		0		0		0		0		0		0		0

								18		0		0		0		0		0		0		0

								20		0		0		0		0		0		0		0

								21		0		0		0		0		0		0		0

								22		0		0		0		0		0		0		0

								23		0		0		0		0		0		0		0

								24		0		0		0		0		0		0		0

								25		0		0		0		0		0		0		0

								26		0		0		0		0		0		0		0

								27		0		0		0		0		0		0		0

								28		0		0		0		0		0		0		0		kg tot

								29		0		0		0		0		0		0		0		0

								30		0		0		0		0		0		0		0

								31		0		0		0		0		0		0		0

								32		0		0		0		0		0		0		0

								33		0		0		0		0		0		0		0

								34		0		0		0		0		0		0		0

								35		0		0		0		0		0		0		0

								36		0		0		0		0		0		0		0

								37		0		0		0		0		0		0		0

								38		0		0		0		0		0		0		0

								39		0		0		0		0		0		0		0

								64		0		0		0		0		0		0		0

																										Note - there was conversion going on before

		Mtw alone						L		Mtw b=0.25		Mtw b=0.5		Mtw b=1.0		Mtw b=2.0		Mtw b=4.0		Mtw b=8.0		Mtw b=16.0

								2		0		0		0		0		0		0		0

								4		0		0		0		0		0		0		0

								8		0		0		0		0		0		0		0		Other		=IF(Mtw($D71*h_*a_over_L,$D71*h_,E$1*h_)*LbmPerKG>0,Mtw($D71*h_*a_over_L,$D71*h_,E$1*h_)*LbmPerKG,NA())

								10		0		0		0		0		0		0		0		This		=(Mtw($D71*a_over_L,$D71,E$1)*LbmPerKG)

								12		0		0		0		0		0		0		0				2

								16		0		0		0		0		0		0		0				0.724137931

								18		0		0		0		0		0		0		0				2

								20		0		0		0		0		0		0		0				0.25

								21		0		0		0		0		0		0		0				2.2046

								22		0		0		0		0		0		0		0

								23		0		0		0		0		0		0		0

								24		0		0		0		0		0		0		0

								25		0		0		0		0		0		0		0

								26		0		0		0		0		0		0		0

								27		0		0		0		0		0		0		0

								28		0		0		0		0		0		0		0		kg tw

								29		0		0		0		0		0		0		0		0

								30		0		0		0		0		0		0		0

								31		0		0		0		0		0		0		0

								32		0		0		0		0		0		0		0

								33		0		0		0		0		0		0		0

								34		0		0		0		0		0		0		0

								35		0		0		0		0		0		0		0

								36		0		0		0		0		0		0		0

								37		0		0		0		0		0		0		0

								38		0		0		0		0		0		0		0

								39		0		0		0		0		0		0		0

								64		0		0		0		0		0		0		0

		Plot Or Not						Loverh		Mtot b/h=0.3		Mtot b/h=0.5		Mtot b/h=1.0		Mtot b/h=2.0		Mtot b/h=4.0		Mtot b/h=8.0		Mtot b/h=16.0

								2		0		0		0		0		0		0		0

								4		0		0		0		0		0		0		0

								8		0		0		0		0		0		0		0

								10		0		0		0		0		0		0		0

								12		0		0		0		0		0		0		0

								16		0		0		0		0		0		0		0

								18		0		0		0		0		0		0		0

								20		0		0		0		0		0		0		0

								21		0		0		0		0		0		0		0

								22		0		0		0		0		0		0		0

								23		0		0		0		0		0		0		0

								24		0		0		0		0		0		0		0

								25		0		0		0		0		0		0		0

								26		0		0		0		0		0		0		0

								27		0		0		0		0		0		0		0

								28		0		0		0		0		0		0		0

								29		0		0		0		0		0		0		0

								30		0		0		0		0		0		0		0

								31		0		0		0		0		0		0		0

								32		0		0		0		0		0		0		0

								33		0		0		0		0		0		0		0

								34		0		0		0		0		0		0		0

								35		0		0		0		0		0		0		0

								36		0		0		0		0		0		0		0

								37		0		0		0		0		0		0		0

								38		0		0		0		0		0		0		0

								39		0		0		0		0		0		0		0

								64		0		0		0		0		0		0		0





Const_b_Chart

		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836		0.0106081836

		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558		0.0112533558

		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664		0.0119377664

		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017		0.0126638017

		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933		0.0134339933

		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267		0.0142510267

		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507		0.0151177507

		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874		0.0160371874

		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428		0.0170125428

		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177		0.0180472177

		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198		0.0191448198

		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762		0.0203091762

		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469		0.0215443469

		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386		0.0228546386

		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202		0.0242446202

		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381		0.0257191381

		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338		0.0272833338
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		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124		0.0366524124

		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518		0.0388815518
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		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734		0.0623550734

		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064		0.0661474064

		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829		0.0701703829

		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301		0.0744380301

		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287		0.0789652287

		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764		0.083767764

		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816		0.0888623816

		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455		0.0942668455
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b=0.076 meter (3.00 inch), a/L=0.72, freq=15.00 hz, Force=49 lbf, E=2.901E+7 psi, rho=0.2820 lbm/in^3

0.4”

0.8”

1.2”

1.6”

2”

2.4”

3.2”

4”

Stress L/b=1.00

Stress L/b=1.41

Stress L/b=2.00

Stress L/b=2.83

Stress L/b=4.00

Stress L/b=5.66

Stress L/b=8.00

Stress L/b=11.31

Stress L/b=16.00

Mtotal L/b=1.00

Mtotal L/b=1.41

Mtotal L/b=2.00

Mtotal L/b=2.83

Mtotal L/b=4.00

Mtotal L/b=5.66

Mtotal L/b=8.00

Mtotal L/b=11.31

Mtotal L/b=16.00

Mtw L/b=1.00

Mtw L/b=1.41

Mtw L/b=2.00

Mtw L/b=2.83

Mtw L/b=4.00

Mtw L/b=5.66

Mtw L/b=8.00

Mtw L/b=11.31

Mtw L/b=16.00

h (m)___

Stress (psi)___

Mass lbm___
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Const_h_CONFUSING

		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2

		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4		4

		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8		8

		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10		10

		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12		12

		16		16		16		16		16		16		16		16		16		16		16		16		16		16		16		16		16		16		16		16		16

		18		18		18		18		18		18		18		18		18		18		18		18		18		18		18		18		18		18		18		18		18

		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20		20

		21		21		21		21		21		21		21		21		21		21		21		21		21		21		21		21		21		21		21		21		21

		22		22		22		22		22		22		22		22		22		22		22		22		22		22		22		22		22		22		22		22		22

		23		23		23		23		23		23		23		23		23		23		23		23		23		23		23		23		23		23		23		23		23

		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24		24

		25		25		25		25		25		25		25		25		25		25		25		25		25		25		25		25		25		25		25		25		25

		26		26		26		26		26		26		26		26		26		26		26		26		26		26		26		26		26		26		26		26		26

		27		27		27		27		27		27		27		27		27		27		27		27		27		27		27		27		27		27		27		27		27

		28		28		28		28		28		28		28		28		28		28		28		28		28		28		28		28		28		28		28		28		28

		29		29		29		29		29		29		29		29		29		29		29		29		29		29		29		29		29		29		29		29		29

		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30		30

		31		31		31		31		31		31		31		31		31		31		31		31		31		31		31		31		31		31		31		31		31

		32		32		32		32		32		32		32		32		32		32		32		32		32		32		32		32		32		32		32		32		32

		33		33		33		33		33		33		33		33		33		33		33		33		33		33		33		33		33		33		33		33		33

		34		34		34		34		34		34		34		34		34		34		34		34		34		34		34		34		34		34		34		34		34

		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35

		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36		36

		37		37		37		37		37		37		37		37		37		37		37		37		37		37		37		37		37		37		37		37		37

		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38		38

		39		39		39		39		39		39		39		39		39		39		39		39		39		39		39		39		39		39		39		39		39

		64		64		64		64		64		64		64		64		64		64		64		64		64		64		64		64		64		64		64		64		64



h=3.00 inch, a/L=0.72, freq=15.00 hz, Force=49 lbf, E=2.901E+7 psi, rho=0.2820 lbm/in^3
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Figure

		



b

Tuning Weight Mtw



Dunkerley

		> # ==== PART 1 - SYMBOLS ======

				E = Young's Modulus

				I = area moment of inertia																		Assumptions for calculation of tuning weight by Dunkerely

				mu = distributed mass per length of the bar																		Euler beam model is used.  Shear deformation and rotary inertia of the beam are neglected

				Mtw = mass of lumped tuning wieght attached distance "a" from fixed end																				Reasonably accurate as long as is it not a very short fat beam

				a = distance mentioned above																		Tuning mass is treated as a point mass (it's rotary inertia is neglected)

				L = length of bar

				w1 = radian nat freq of system with mass m1 only (no M2)

				w2 = radian nat freq of system with mass M2 only (no m1)

				wn = calculated radian natural frequency

						(radian natural frequency w = 2*pi*f)

		# ===== PART 2 - CALCULATIONS ====

				1/wn^=1/w1^2+1/w2^2								# Dunkerley's approximation

				w1^2=12.4*EI/(mu*L^4)								Formula for cantilever beam with uniformly distributed mass per Den Hartog App 5

				w2^2=3*EI/(Mtw*a^3);								Formula for masses cantilever beam with mass on end Den Hartog App 1, eqn 2

				Solve for Mtw:

				Mtw = 3*EI/(a^3*wn^2) - 0.241935*mu*L^4/a^3

						Use SI units, or else insert appropriate unit conversions to attain consistent units





RevHist

																				Instructions

																						ctl-alt-F9 - recalc

		r0 - built, seems to work

		r1 - need to rearrange functions to be a function of freq, not Mtw

																						If label freezes up, select it and type = ForceTitle

				Need Ctl-Alt-F9 to force these to recalculate

		r2 - had good results

		r3 - decided to add new plots which are not parameterized by stuff over h (new tabes NOToh

				Doing dimensions in multiple forms is getting tricky and error prone

						he input and displayed

								h used by calc

								all functions take SI input and give SI back

				Have pretty good results

		r4.   Want to plot S vs h with curves L/b... parameterized by b

				The one big advantage is there is not so much change in curve between

				How to do it

						Create another module and recreate all my functions there using h as an function INPUT, not a global constant stored in the spreadsheet

				Everything works good except the base case calc of Force - comes out 5000+ when should be 1200

						Same problem on Rev 3!?!

				No, works fine

				Thinking about changing the b scale to meters so we have 0.01 - 0.1 meter for log scale = 0.4 - 4"

		r4a - started changing to meters

				Rev 4a great results, only had not enough points

				added and started acting weird -> created 4b

		r4b		Works. Saved. Will add even more in r4c

				Changed name of hStrFrForce to ConstbStrFrForce

																														5.8

		Things to watch out for

				items beginning with h... especially hb stands for b, NOT h

				Don't use b_.  In fact I should delete it

				Program inputs / outputs are SI.  My worksheet inputs/outputs are generally Imperial units

				All functions in module 1 take h directly from the input as a global constant.

				All functions in module 2 take h as a function input and have h in front of function name

		r4d

				hid the extra plot to make it less confusing

				move h green input down below to vib section (and link the real h to that location)

		R4f		Created autoupdate of chart label whenever the input tab is modified

		R4g		Added green cells to instructions

				Assigned a name to the chartlabel (TheMainLabel) and incorporated it into chart label update (so that another text box won't screw it up)





ProgConst

		InchesPerMeter		39.37		39.37

		PascalPerPsi		6895		6895

		NewtonPerLbf		4.448		4.448

		LbmPerKG		2.2046		2.2046

		SIdensityperengdensity		27679.904593		(N/m^3) per (lbm/inch#)

		ForceTitle		h=3.00 inch, a/L=0.72, freq=15.00 hz, Force=49 lbf, E=2.901E+7 psi, rho=0.2820 lbm/in^3

		(Used for constant h plots)

		hForceTitle		b=0.076 meter (3.00 inch), a/L=0.72, freq=15.00 hz, Force=49 lbf, E=2.901E+7 psi, rho=0.2820 lbm/in^3

		(Used for constant b plots)





“a”


L


D


h


w


Lumped


Mass M2


Bar properties


rho, E


Motion
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Example Calculation of tuning weight mass for MG case

Convert everything to SI. Solve in SI. Convert result to English/Imperial
• Target frequency = 29.98hz
• Target w = 2*pi*f = 2*pi*29.98hz=188.4 rad/sec
• L=29” = 0.7366m
• a=21”=0.5334m
• b=12”=0.3048m
• E=2.9E7psi=2E11 N/m^2
• rho=0.282lbm/in^3=7805.7kg/m^3
• mu = rho*b*h=60.43kg/m
• I=b*h^3/12 = 4.162E-7 m^3
• Mtw = 3*EI/(a^3*wn^2) - 0.241935*mu*L^4/a^3
• In SI Units...
• Mtw:=3*2E11*4.162E-7/(0.5334^3*188.4^2)-0.241935*60.43*0.7366^4/0.5334^3
• Mtw = 18kg = 38.67 lbm

21
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Comparison to other authors’ frequency approaches

• For lumped-mass systems, the Dunkerley approximation can also be expressed in 
terms of static deflections (since static deflection has a unique relationship to 
resonant frequency for lumped systems).  

• Eisenmann and Fox use the static deflection form of Dunkeley for this calculation.  
It is a misapplication imo because the static deflection does not represent the 
position of the continuous mass. The authors arbitrarily chose a location on the 
beam at which to calculate static deflection. 

22
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Example Comparison of my Dunkerley approach vs Fox
Problem Definition:
Target Frequency:  Fnat = 1800 cpm (30HZ)
Rectangular Bar: b=2“ x h=1“ x L=24"
a = varies between 16 to 24" as per table...
Steel (rho=0.282 lbm/inch^3, E=2.9e7 PSI)

Method:
 Fox

Method: 
Dunkerly

Using
Fox Mtw

 
Dunkerly 
Mtw

a (inch)
24 6.314 8.123 32.80 30.08
22 7.214 10.546 34.11 30.02
20 8.393 14.036 35.51 30.00
18 9.978 19.254 37.02 30.00
16 12.177 27.415 38.67 30.05

* - Calculated using transfer matrix program - available  

Computed Mtw (lbm) FE calculation of Fnat (HZ) *

Conclusion: My Dunkerley approach creates the target frequency (30hz) 
much better than Fox' equation. Of course, accuracy of this calculation  is not 
critical if sufficient room for adjustment is provided. 

Also note there are errors/approximations common to both approaches:
•Euler/Bernoulli beam model - neglects shear deformation and rotary inertia.
•Treat Mtw as lumped mass - neglect its rotary inertia.
•Assume absorber is perfectly rigidly mounted to machine.
•Assume mass lost by slotting is equal to mass added by hardware.
•Assume motion of the machine is purely transverse (neglect slope from 
rocking)

23

Comparison of Results


Calculate

		

				Variable Description		Symbol		Value		Units		Formula		Comments

				Bar Cross Section (select circular or rect)		Xsect		rectangular				For list-of-values, click on cell, then click on down-arrow just to right of cell

		Inputs		Length (English units)		Le_		29		inch				Input

				Free Distance to weight (English units)		ae_		21		inch				Input

				bar diameter (circ Xsection only) - engl units		De_		2		inch				Input

				bar width (rect Xsection only) - engl units		be_		12		inch				Input

				bar height (rect Xsection only) - engl units		he_		1		inch				Input

				Density (English Units)		rhoe		0.282		lbm/inch^3				~0.282 typical for steel

				Young's Modulus (English units)		Ee		2.90E+07		lbf/inch^2				~3E7 typical for steel

				Target resonant frequency (English units)		Fncpm		1799		cpm				Input

		Intermediate Variables		Length (SI units)		Ls_		0.7366		m		=Le_/39.37007874		Unit Conversion

				Distance to weight (si units)		as_		0.5334		m		=ae_/39.37007874		Unit Conversion

				bar diameter (si units)		Ds_		0.0508		m		=De_/39.37007874		Unit Conversion

				bar width (S.I. Units)		bs_		0.3048		m		=be_/39.37007874		Unit Conversion

				bar height (S.I. Units)		hs_		0.0254		m		=he_/39.37007874		Unit Conversion

				Density  (S.I. Units)		rhos		7805.73		kg/m^3		=rhoe*27679.90471		http://www.onlineconversion.com/density_common.htm

				Young's Modulus  (S.I. Units)		Es_		199947961502.162		N/m^2		=+Ee*6894.757293178		http://www.onlineconversion.com/pressure.htm

				Area Moment of Inertia (si)		Is_		0.0000004162		m^4		=IF(Xsect="rectangular",bs_*hs_^3/12,PI()*Ds_^4/64)		I = b * h^3 / 12 or Pi* D^4/64

				Distributed Mass Per bar Length  (S.I.)		m1s_		60.431		kg/m		=rhos*IF(Xsect="rectangular",hs_*bs_,PI()*Ds_^2/4)		(mass/meter) = (mass/vol) * Area

				Target Natural Frequency (S.I. Units)		Fns		29.9833333333		hz		=Fncpm/60		Unit Conversion

				Target radian natural freuqency (si)		wns		188.391		rad/sec				Unit Conversion

		Outputs		DUNKERLY - M2 concentrated Mass (si)		M2ds		17.9932		kg		=3*Es_*Is_/(as_^3*wns^2)-0.2419355*m1s_*Ls_^4/as_^3		See tab entitled "Derivation"

				DUNKRELY - M2 concentrated mass (engl)		M2de		39.6683		lbm		=M2ds*2.204622622		Unit Conversion

								0.2032

												1

				height (thickness) of weight bar		hwb		1				1

				width of weight bar (V)		wwb		12				12

				length of weight bar (H)		Lwb		21				29

				number of weightbars		Nwb		1				348

				height of fine tune bar		hftb		1				101.964

				width of fine tune bar (V)		wftb		6

				length of fine tune bar (H)		Lftb		6

				number of fine tune bars		Nftb		2

				Volume		Volume		324

				Weight		Weight		91.368		41.5309090909

				Weight of Main Bar				44.5137408225		kg		97.9302298096

				Total weight				62.5069793232		kg		137.515354511

												0

												0

												0

												0

												0

												0

												0

												0

												0
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Derivation

		Derivation of formula used to find M2 (Dunkerely approach)

		> # ==== PART 1 - SYMBOLS ======

				E = Young's Modulus

				I = area moment of inertia

				m1 = distributed mass per length of the bar

				M2 = discrete mass attached distance "a" from fixed end

				a = distance mentioned above

				L = length of bar

				w1 = radian nat freq of system with mass m1 only (no M2)

				w2 = radian nat freq of system with mass M2 only (no m1)

				wn = calculated radian natural frequency

		# ===== PART 2 - CALCULATIONS ====

				1/wn^=1/w1^2+1/w2^2								# Dunkerley's approximation

				w1^2:=12.4*EI/(m1*L^4)								# Den Hartog App 5 (12.4=3.52^2)

				w2^2:=3*EI/(M2*a^3);								# Den Hartog App 1, eqn 2

				Solve for M2:

				M2 := 3*EI/(a^3*wn^2)-.2419354839*m1*L^4/a^3





Notes

		

		You can create the same natural frequency with a thin (flexible) bar and small mass or a thick bar and large mass.

				Thicker bar and larger mass is less susceptible to fatigue and also provides larger separation of amplification "sidebands" around the resonant frequency

				Some recommend absorber mass 3% of main mass

		L is not really the length of the bar. It is the effective length to the point where the fixed boundary condition exists

		For example a 30" bar clamped or welded for the first 2" of its length should use L=28"

		The a distance should also be measured from the same point.

		Provide provisions for adjustment to tune the absorber

		See Randy Fox' paper and maintenanceforums.com for more application suggestions

				For example:

						http://maintenanceforums.com/eve/forums/a/tpc/f/3751089011/m/3211047223

		This spreadsheet prepared by electricpete





CompareDunkerleyVsFox

		Test Case Problem Parameters

				Target Frequency:  Fnat = 1800 cpm (30HZ)

				Rectangular Bar

				b=2"

				h=1"

				L=24"

				a = varies between 16 to 24" as per table...														Computed Mtw (lbm)				FE calculation of Fnat (HZ) *

				Steel (rho=0.282 lbm/inch^3, E=2.9e7 PSI)														Method:
 Fox		Method: 
Dunkerly		Using
Fox Mtw		Using Dunkerly Mtw

																a (inch)

																24		6.314		8.123		32.80		30.08

																22		7.214		10.546		34.11		30.02

																20		8.393		14.036		35.51		30.00

																18		9.978		19.254		37.02		30.00

																16		12.177		27.415		38.67		30.05

																		* - Calculated using transfer matrix program - available on request

																				Based on Euler Bernoulli Beam Model

																						Shear Deformation neglected

																						"Rotating Inertia" (disk effects) neglected

																		Conclusions

																				Dunkerley creates the target frequency (30hz) much better than Fox' equation

																				(Of course, accuracy is not critical if sufficient room for adjustment is provided)
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STUDENT > # Objective: To Recreate Randy Fox' Dynamic Absorber 
Solution 



STUDENT > 
STUDENT > # Use approach of adding static displacements
STUDENT > # which is generally equivalent to Dunkerley
STUDENT > 
STUDENT > # However in this case we use a suggested approach of 



adding displacement at the END of absorber
STUDENT > #   (which is not the location of the masses)
STUDENT > 
STUDENT > # ==== CONTENTS ======
STUDENT > #   PART 1 - SYMBOLS
STUDENT > #   PART 2 - SOLVE deltaw1
STUDENT > #   PART 3 - SOLVE deltaW2
STUDENT > #   PART 4 - Combine deltaw1+deltaW2, solve W2
STUDENT > 
STUDENT > # ==== PART 1 - SYMBOLS ======
STUDENT > # x is variable along length of the bar
STUDENT > # x=0 corresponds to free end
STUDENT > # x=L corresponds to fixed end
STUDENT > # x=L-a corresponds to location of the discrete weight
STUDENT > # W2 = weight of the discrete weight
STUDENT > # w1 = distributed weight of the bar
STUDENT > # deltaW2 = static deflection of bar tip due to weight W2
STUDENT > # deltaw1 = static  deflection of bar tip due to weight w1
STUDENT > # deltaTotal=detlaw1 + deltaW2
STUDENT > # Y(x) = transvese displacement
STUDENT > # T(x) = slope = dY/dx (T for Theta)
STUDENT > # M(x) = moment
STUDENT > # V(x) = Shear
STUDENT > # Cxx = integration constant where xx is the item being 



integrated
STUDENT > # E = Young's Modules
STUDENT > # I = area moment of inertia
STUDENT > # g = acceleration of gravity
STUDENT > 
STUDENT > # ======== PART 2 - SOLVE Deltaw1 ==================
STUDENT > # Assume force at x=0, clamp at x=L
STUDENT > #  discrete W2 neglected in this PART 2
STUDENT > restart;
STUDENT > V(x):=-w1*x/L;   # shear 



 := ( )V x −
w1 x



L
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STUDENT > M(x):=int(V(x),x)+CM; # moment



 := ( )M x −  + 
1
2



w1 x2



L
CM



STUDENT > CMsoln:=solve(subs(x=0,M(x))=0,CM); # solve C from B.C.



 := CMsoln 0
STUDENT > M(x):=subs(CM=CMsoln,M(x));



 := ( )M x −
1
2



w1 x2



L
STUDENT > T(x):=int(M(x),x)/(E*I1)+CT;  # Slope



 := ( )T x −  + 
1
6



w1 x3



L E I1
CT



STUDENT > CTsoln:=solve(subs(x=L,T(x))=0,CT); # solve C from BC



 := CTsoln
1
6



w1 L2



E I1
STUDENT > T(x):=subs(CT=CTsoln,T(x));



 := ( )T x −  + 
1
6



w1 x3



L E I1
1
6



w1 L2



E I1
STUDENT > Y(x):=int(T(x),x)+CY;  # Deflection



 := ( )Y x −  +  + 
1
24



w1 x4



L E I1
1
6



w1 L2 x
E I1



CY



STUDENT > CYsoln:=solve(subs(x=L,Y(x))=0,CY); # solve C from BC



 := CYsoln −
1
8



w1 L3



E I1
STUDENT > Y(x):=subs(CY=CYsoln,Y(x));



 := ( )Y x −  +  − 
1
24



w1 x4



L E I1
1
6



w1 L2 x
E I1



1
8



w1 L3



E I1
STUDENT > delta1:=subs(x=0,Y(x));  # Definition of delta1:



 := δ1 −
1
8



w1 L3



E I1
STUDENT > #========== PART 3 - Solve deltaW2 ==========
STUDENT > # bar is free @ x=0, clamped at x=L
STUDENT > # weight W2 attached @ x=L-A
STUDENT > #  distributed weight w1 neglected in this PART 3
STUDENT > # Divide solution into two subparts
STUDENT > # part1 (V1,M1,T1,Y1) is for x<L-A
STUDENT > # part2 (V2,M2,T2,Y2) is for x<L-A
STUDENT > restart;
STUDENT > V1(x):=0; # no shear or moment between free end and 
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 := ( )V1 x 0
STUDENT > M1(x):=0;



 := ( )M1 x 0
STUDENT > T1(x):=int(M1(x),x)/(E*I1)+CT1; # slope



 := ( )T1 x CT1
STUDENT > Y1(x):=int(T1(x),x)+CY1; # displacement



 := ( )Y1 x  + CT1 x CY1
STUDENT > V2(x):=-W2; # shear



 := ( )V2 x −W2
STUDENT > M2(x):=int(V2(x),x)+CM2; # moment



 := ( )M2 x −  + W2 x CM2
STUDENT > T2(x):=int(M2(x),x)/(E*I1)+CT2; # slope



 := ( )T2 x  + 
−  + 



1
2



W2 x2 CM2 x



E I1
CT2



STUDENT > Y2(x):=int(T2(x),x)+CY2; # displacement



 := ( )Y2 x  +  + 
−  + 



1
6



W2 x3 1
2



CM2 x2



E I1
CT2 x CY2



STUDENT > # Develop 5 equations to solve 5 unknown C's:
STUDENT > equation1:=subs(x=L-a,Y2(x))=subs(x=L-a,Y1(x));



 := equation1  =  +  + 
−  + 



1
6



W2 ( ) − L a 3 1
2



CM2 ( ) − L a 2



E I1
CT2 ( ) − L a CY2  + CT1 ( ) − L a CY1



STUDENT > equation2:=subs(x=L-a,T2(x))=subs(x=L-a,T1(x));



 := equation2  =  + 
−  + 



1
2



W2 ( ) − L a 2 CM2 ( ) − L a



E I1
CT2 CT1



STUDENT > equation3:=subs(x=L-a,M2(x))=subs(x=L-a,M1(x));



 := equation3  = −  + W2 ( ) − L a CM2 0
STUDENT > equation4:=subs(x=L,Y2(x))=0;



 := equation4  =  +  + 
−  + 



1
6



W2 L3 1
2



CM2 L2



E I1
CT2 L CY2 0



STUDENT > equation5:=subs(x=L,T2(x))=0;



 := equation5  =  + 
−  + 



1
2



W2 L2 CM2 L



E I1
CT2 0



STUDENT > # Solve 5 equations for 5 unknowns:
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STUDENT > solution:=solve({equation1,equation2,equation3,equation4,e
quation5},{CY2,CT2,CM2,CY1,CT1});



solution  = CM2  − W2 L W2 a  = CT2 −
1
2



W2 L ( ) − L 2 a
E I1



 = CY2
1
6



W2 L2 ( ) − L 3 a
E I1



, , ,{ := 



 = CT1
1
2



W2 a2



E I1
 = CY1 −



1
6



W2 a2 ( )−  + a 3 L
E I1



, }



STUDENT > Y1(x):=subs(solution,Y1(x));  # Y1(x) is what we're after



 := ( )Y1 x  − 
1
2



W2 a2 x
E I1



1
6



W2 a2 ( )−  + a 3 L
E I1



STUDENT > deltaW2:=subs(x=0,Y1(x));  # by definition



 := deltaW2 −
1
6



W2 a2 ( )−  + a 3 L
E I1



STUDENT > #====== PART 4 -Combine detlaw1 & deltaW2 to solve W2==
STUDENT > deltaw1 := -1/8*w1*L^4/E/I1;  # from part 2



 := deltaw1 −
1
8



w1 L4



E I1
STUDENT > deltaW2; # from part 3



−
1
6



W2 a2 ( )−  + a 3 L
E I1



STUDENT > deltaTotal:=-(deltaw1+deltaW2);  # displacment was 
negative, we want +



 := deltaTotal  + 
1
8



w1 L4



E I1
1
6



W2 a2 ( )−  + a 3 L
E I1



STUDENT > # Solve value W2 which will satisfy w^2=g/deltaTot:
STUDENT > W2solution:=(solve(w^2=g/deltaTotal,W2));



 := W2solution
3
4



−  + w2 w1 L4 8 g E I1



w2 a2 ( )−  + a 3 L
STUDENT > # The above expression resembles Randy Fox except for Unit 



conversions
STUDENT > # By solving example problems in spreadsheet, the above 



solution
STUDENT > #  gives identical results to Randy Fox' equation
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Mounting Possibilities

• Bolt into pre-existing holes (like MG)
• Drill/tap holes
• Weld
• Remove accessories like eyebolts to create 

holes for allthread (see next page for 
photo/discussion)

• Build a clamp (photo next page) avoids having 
to drill/weld on the machine itself

24
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Example Mouting Photos

Clamp – eliminated the need to
Drill/weld on the machine itself

All Thread in eyebolt hole very convenient
Cautions for this approach:
1 - All-thread has built in stress 
concentrations in the threads
2 - Fox and ___ caution against dynamic
absorbers that have the same stiffness
in both perpendicular directions (I don’t
know why).

25
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Tuning

• Leave enough room for adjustment
• Relatively small tuning weight gives a “finer” adjustment ability which 

increases probability of successful tuning, especially when m2 is small 
relative to m1 and side peaks are close in.

• Move weight inwards to raise freq, out to lower
• Can tune while running.  Although this may result in initially higher vib when 

start and before tune
• Can pre-tune while shutdown.

– Bump and monitor at the base of the absorber (not the top)
– Need to tune so that the minimum response falls on the excitation 

frequency (NOT so that the peak falls on resonant frequency... we 
made this mistake!).  

• Key tricky point: Even though w2 is frequency of resonant peak for ideal 
absorber by itself on rigid mount, it will be a frequency of the minimum of 
the composite system.  We want to use that minimum response to our 
benefit.

26
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Can dynamic absorbers reduce vibration when the machine itself 
is not at resonance?

• Absolutely.  D.A. should reduce vibration at tuned frequency at the 
mounting surface of almost any system, regardless of system resonant 
frequency.

• Some references imply that dynamic absorber will only reduce vibration 
when at resonance. (Fox, Scheffer). They are wrong.

• HOWEVER, it usually doesn’t make much sense to apply absorber unless 
we’re at resonance. At resonance, altering the system dynamics through 
D.A. stiffening etc will likely reduce stresses on machine components such 
as bearings.  If not at resonance, we may just be fixing a symptom – hiding 
the vibration without reducing any forces.

• Another reason to install an absorber (besides addressing resonance) 
would be If it is desired to reduce vibration transmitted to foundation... 
either due to cracking foundation or to minimize vibration transmitted 
outside the machine.

27
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Stress and fatigue

• Dynamic absorbers have a “reputation’ for being temporary fix and 
reputation that absorber itself is likely to fail.  I believe that is because most 
absorbers are designed by vibration analysts and no stress is done – for 
example Fox and Eisenman provide formulas for selecting Mtw to create 
correct tuning, but do not provide any formulas for estimating stress .  I 
have not seen this aspect quantitatively discussed in any references – we 
will do it here.

• If unsure, err on the side of caution - consider attaching chain to catch 
absorber in case it breaks from fatigue

• Max stress generally occurs at the base of the absorber (bending stress).  
Calculating this stress requires knowledge of mode shape - not trivial 
excercize.

• Stress Analysis can be done.  Two different times
– During design stage: assume a force applied to the machine and 

calculate stress as a basis for relative comparison
– After Installation:  Measure absorber displacement and convert to 

stress.

28
The remainder of this presentation focuses on estimating stress (calc type 3)
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Maximum bending stress at base of absorber

Highest moment occurs at base (left end) of the beam.
Bending stress at a given cross section (x) depends on distance from centerline (y) and 
is max at the outer surfaces
Max bending stress occurs at the outer surfaces on the left side of the beam.

σ=y*Moment / I
Where σ = bending stress
I = area MOI = b*h^3 / 12
y= distance from neutral axis
ymax = h/2
σMax=(h/2)*Moment / I 

σ

y

x

y

M
om

en
t

x
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How to find moment?  We need to know the mode shape

• Once we know the mode shape y(x), we can 
find moment as M(x) = E*I * d2y/dx2

• We will find mode shape from Euler Bernoulli 
model

• We could alternatively “assume” an 
approximate mode shape such as static 
deflection shape. Static deflection shape yields 
an estimate of stress which is about 60% 
higher than Euler Bernoulli for the MG case -
we are not willing to accept this error
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Mode shape solution for Euler Bernoulli beam

General solution form for Euler Bernoulli (ref Harris)
• y(x) = Ca*sin(βx)+Cb*sinh(βx)+Cc*cos(βx)+Cd*cosh(βx)

where the constants are to be solved from the boundary conditions.

and β will satisfy 

Our solution form will be a little more complicated because:
• We need separate solutions for the top and bottom of the 

beam.
• Grouping the constants into sum and differences (as shown 

next page) will make it easier to solve the constants
• Using a coordinate L-x instead of x for the top portion of the 

beam will also make it easier to solve constants. 

4/1

*
** 
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Assumed form of solution for top and bottom of the beam

yb(x) =      Cb1*[cos(β*x)+cosh(β*x)]
+Cb2*[cos(β*x)-cosh(β*x)]
+Cb3*[sin(β*x)+sinh(β*x)]
+Cb4*[sin(β*x)-sinh(β*x)]

yt(x) =    Ct1 [cos(β*(L - x)) + cosh(β*(L - x))]
+ Ct2 [cos(β*(L - x)) - cosh(β* (L - x))]
+ Ct3 [sin(β* (L - x)) + sinh(β* (L - x))]
+ Ct4 [sin(β* (L - x)) - sinh(β* (L - x))]

where
x = longitudinal coordinate
yb, yt are modeshape of the bottom and top section
Cb_ constants apply to bottom and Ct__ apply to top
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We can find slope, moment, and shear force by differentitaing 
displacement (and multiplying by EI between slope and moment)

 := ( )sb x −  −  +  − Cb2 ( )sin β x β Cb2 ( )sinh β x β Cb4 ( )cos β x β Cb4 ( )cosh β x β

 := ( )mb x EI ( )−  −  −  − Cb2 ( )cos β x β
2 Cb2 ( )cosh β x β

2 Cb4 ( )sin β x β
2 Cb4 ( )sinh β x β

2

 := ( )yb x  + Cb2 ( ) − ( )cos β x ( )cosh β x Cb4 ( ) − ( )sin β x ( )sinh β x

 := ( )vb x  −  −  − EI β
3 Cb2 ( )sin β x EI β

3 Cb2 ( )sinh β x EI β
3 Cb4 ( )cos β x EI β

3 Cb4 ( )cosh β x

 := ( )yt x  + Ct1 ( ) + ( )cos β ( ) − L x ( )cosh β ( ) − L x Ct3 ( ) + ( )sin β ( ) − L x ( )sinh β ( ) − L x

 := ( )st x  −  −  − Ct1 ( )sin β ( ) − L x β Ct1 ( )sinh β ( ) − L x β Ct3 ( )cos β ( ) − L x β Ct3 ( )cosh β ( ) − L x β

 := ( )mt x EI ( )−  +  −  + Ct1 ( )cos β ( ) − L x β
2 Ct1 ( )cosh β ( ) − L x β

2 Ct3 ( )sin β ( ) − L x β
2 Ct3 ( )sinh β ( ) − L x β

2

 := ( )vt x −  −  +  − EI β
3 Ct1 ( )sin β ( ) − L x EI β

3 Ct1 ( )sinh β ( ) − L x EI β
3 Ct3 ( )cos β ( ) − L x EI β

3 Ct3 ( )cosh β ( ) − L x

Bottom section variables:

Top section variables:

Where
y = displacement
s = slope
m = moment
v = shear
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8 Boundary Conditions  (BC’s)

• BC1: yb(0)=0      [displacement at base is 0]
• BC2: sb(0) = 0    [slope at base is 0]
• BC3: mt(L)=0   [moment at top is 0]
• BC4:  vt(L)=0   [shear at top is 0]
• BC5: yb(Lb) = yt(Lb)  [continuity  of disp @ location of Mtw]
• BC6: sb(Lb) = st(Lb)  [continuity  of slope @ location of Mtw]
• BC7: mb(Lb) = mt(Lb)  [continuity  of moment @ Mtw]
• BC8: vb(Lb) = vt(Lb)- w^2*Mtw *yb(Lb)

BC8 reflects that shear at location of the tuning weight changes by an amount 
needed to accelerate the tuning weight.  

We could have used yb(Lb) or yt(Lb) in BC 8 with same results
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The first 4 B.C.’s  result in 4 constants going to 0  *

• BC1  ⇒ Cb1 = 0
• BC2  ⇒ Cb3 = 0
• BC3  ⇒ Ct2 = 0
• BC4  ⇒ Ct4 = 0

* This was not just luck.  It is a result of the way we set up the 
equations as sum/difference and using L-x as argument for the 
functions in yt

The next 4 constants are a little bit harder to solve!
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Rewrite our equations setting those first four constants to 0
Bottom section variables:

Top section variables:

 := ( )yb x  + Cb2 ( ) − ( )cos β x ( )cosh β x Cb4 ( ) − ( )sin β x ( )sinh β x

 := ( )sb x −  −  +  − Cb2 ( )sin β x β Cb2 ( )sinh β x β Cb4 ( )cos β x β Cb4 ( )cosh β x β

 := ( )mb x EI ( )−  −  −  − Cb2 ( )cos β x β
2 Cb2 ( )cosh β x β

2 Cb4 ( )sin β x β
2 Cb4 ( )sinh β x β

2

 := ( )vb x  −  −  − EI β
3 Cb2 ( )sin β x EI β

3 Cb2 ( )sinh β x EI β
3 Cb4 ( )cos β x EI β

3 Cb4 ( )cosh β x

 := ( )yt x  + Ct1 ( ) + ( )cos β ( ) − L x ( )cosh β ( ) − L x Ct3 ( ) + ( )sin β ( ) − L x ( )sinh β ( ) − L x

 := ( )st x  −  −  − Ct1 ( )sin β ( ) − L x β Ct1 ( )sinh β ( ) − L x β Ct3 ( )cos β ( ) − L x β Ct3 ( )cosh β ( ) − L x β

 := ( )mt x EI ( )−  +  −  + Ct1 ( )cos β ( ) − L x β
2 Ct1 ( )cosh β ( ) − L x β

2 Ct3 ( )sin β ( ) − L x β
2 Ct3 ( )sinh β ( ) − L x β

2

 := ( )vt x −  −  +  − EI β
3 Ct1 ( )sin β ( ) − L x EI β

3 Ct1 ( )sinh β ( ) − L x EI β
3 Ct3 ( )cos β ( ) − L x EI β

3 Ct3 ( )cosh β ( ) − L x

Note: substituting x=0 into mb(x) gives the moment at the base which is 
what we will need later on  when we try to calculate that max stress at the 
outside of the base:

mb(0) = 2*E*I*Cb2*β2



38

We have 4 equations left, but really how many unknowns?

• At this stage we only want a mode “shape”.  The ratio between constants C 
is all that is important....  

• So we will use terminology
– Cb2 is our magnitude normalizing coefficient. Divide the others by Cb2 

and using subscript “o” to remind us o stands for “over Cb2”
– Cb4o =Cb4/Cb2
– Ct1o = Ct1/Cb2
– Ct3o = Ct3/Cb2

• β and w=w2 are related by 

• Strictly speaking, β and w are unknown and we need the 4th equation to 
solve one of them.  However we have chosen a value of Mtw which will 
give w very close to our target, so we know w well enough that we don’t 
need to solve β and w.

• Therefore we can drop one of the last 4 equations with negligible error.

A
IE

*
*2

ρ
βω =

4/1

*
** 






=

IE
Aρωβ
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We choose to drop BC5. 
We are left with three BC’s or equations: 6,7, 8

BC 6:

-Cb2 sin(β Lb) - Cb2 sinh(β Lb) + Cb4 cos(β Lb)  - Cb4 cosh(β Lb) 

= -Ct1 sin(β (Lb - L))  + Ct1 sinh(β (Lb - L)) - Ct3 cos(β (Lb - L)) 

- Ct3 cosh(β (Lb - L))
BC 7:

-Cb2 cos(β Lb) - Cb2 cosh(β Lb) - Cb4 sin(β Lb)  - Cb4 sinh(β Lb) 

= -Ct1 cos(β (Lb - L))   + Ct1 cosh(β (Lb - L)) + Ct3 sin(β (Lb - L))

- Ct3 sinh(β (Lb - L))
BC 8:
EI*ß^3*Cb2*sin(ß*Lb) - EI*ß^3*Cb2*sinh(ß*Lb) - EI*ß^3*Cb4*cos(ß*Lb) - EI*ß^3*Cb4*cosh(ß*Lb)
= -EI*ß^3*Ct1*sin(ß*(L-Lb)) - EI*ß^3*Ct1*sinh(ß*(L-Lb)) + EI*ß^3*Ct3*cos(ß*(L-Lb))

-EI*ß^3*Ct3*cosh(ß*(L-Lb)) - w^2*Mtw*Cb2*cos(ß*Lb) + w^2*Mtw*Cb2*cosh(ß*Lb)
-w^2*Mtw*Cb4*sin(ß*Lb) + w^2*Mtw*Cb4*sinh(ß*Lb)
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If we move all the terms involving Cb4, Ct1, Ct3 to the left and all 
the terms involving Cb2 to the right, then divide through by Cb2 
and substitute our normalized constants, we can rewrite these 
three equations in matrix form:  A * C = B where...

























 − ( )cos β Lb ( )cosh β Lb  − ( )sin β ( )−  + L Lb ( )sinh β ( )−  + L Lb  + ( )cos β ( )−  + L Lb ( )cosh β ( )−  + L Lb
−  − ( )sin β Lb ( )sinh β Lb  − ( )cos β ( )−  + L Lb ( )cosh β ( )−  + L Lb −  + ( )sin β ( )−  + L Lb ( )sinh β ( )−  + L Lb

−
 +  −  + ( )cos β Lb β

3 EI ( )cosh β Lb β
3 EI wa 2 Mtw ( )sin β Lb wa 2 Mtw ( )sinh β Lb

β
3 EI

−  − ( )sin β ( )−  + L Lb ( )sinh β ( )−  + L Lb −  + ( )cos β ( )−  + L Lb ( )cosh β ( )−  + L Lb

A=

























 + ( )sin β Lb ( )sinh β Lb
 + ( )cos β Lb ( )cosh β Lb

−  +  −  + ( )sin β Lb β
3 EI ( )sinh β Lb β

3 EI wa2 Mtw ( )cos β Lb wa2 Mtw ( )cosh β Lb

β
3 EI

B=

















Cb4o
Ct1o
Ct3o

C=

It is not practical to simplify the expression further algebraically. We must instead 
plug in numerical values to populate the A and B matrix, and then compute the 
the the matrix solution C = A-1 * B.

Note:
A is 3x3
B and C are 3x1
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Example stress calculation using numerical values of MG case
Previous Input data (same as the Mtw calculation)
• Target frequency = 29.98hz
• Target w = 2*pi*f = 2*pi*29.98hz=188.4 rad/sec
• L=29” = 0.7366m
• a=21”=0.5334m
• b=12”=0.3048m
• h=1” = 0.0254m
• E=2.9E7psi=2E11 N/m^2
• rho=0.282lbm/in^3=7805.7kg/m^3
• mu = rho*b*h=60.43kg/m
• I=b*h^3/12 = 4.162E-7 m^3
• Mtw = 18kg (previously calcualted by Dunkerley’s approach)
New Input Data
• Vibration at top of absorber was 3.7 ips pk/0
We have already everything needed to populate the A and B matrices listed on the 

previous slide except for beta which is calculated as follows:

1
4/14/1

25.2
7162.4*112
0254.0*3048.0*3.7805*4.188

*
** −=








−

=





= m

EEIE
Aρωβ
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Plug into previous formula’s for A and C:

















-1.453338128 .03201066870 2.003664555
-2.445983598 -.2097242054 -.03201066870
-2.562818809 .9161927901 .2097242054

A=

















2.445983598
2.174207362
1.553484229

B=

















-.8308709754
-.7728785700
.6304386060

C=A-1 B = 

Cb4o=Cb4/Cb2 = -0.8308709754
Ct1o = Ct1/Cb2 = -0.7728785700
Ct3o = Ct3/Cb2 = 0.6304386060
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Solve for the value of Cb2 that will recreate the vibration that we 
measured at the top (x=L) 

 := ( )yt x  + Ct1 ( ) + ( )cos β ( ) − L x ( )cosh β ( ) − L x Ct3 ( ) + ( )sin β ( ) − L x ( )sinh β ( ) − L x

3.7 ips pk/0 at 1800cpm is 0.0394” pk/0 = 0.0005 m pk/0

For x=L, this simplifies to:
yt(L) = 2*Ct1 = 2*Ct1o * Cb2

Solve for Cb2:
Cb2 = yt(L) / [2*Ct1o] = 0.0005/[2*-0.7728785700] =   0.0003235m (drop the - sign)

Use Cb2 to find max moment.. at base.. mb(0):
mb(0) = 2*E*I*Cb2*β2 = 2*2E11 *  4.162E-7 *0.0003235  * 2.252

mb(0) = 272.6 N*m   (moment at the base)

Convert to max bending stress (at outside surfaces of the base)
σMax=(h/2)*Moment / I  = (0.0254/2) * 272.6 / 4.162E-7 =0.8318x107 N/m^2

Convert to PSI:
σMax=1206 psi
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Interpretation

• The computed maximum stress approx 1200 psi is a factor of 
~24 below the endurance limit of A36 steel (which is 29,000 
psi).

• We did not consider added contribution from shear stress at 
the base [vb(0)/(b*h)], but calculations show that contribution 
is generally small.

• We did not consider any stress concentrations, but a safety 
factor of 24 should be more than adequate to cover any stress 
concentrations.  We expect the absorber will operate reliably 
with no concern for fatigue as long as vibration level on the tip 
does not change.

• Will monitor the absorber vibration periodically as part of 
routine vibration rounds on the machine.
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Complete Solution of Shear, Moment, Slope, Displacement of MG using previously-solved 
coefficients. Note displacement solution is continuous at Mtw, even though we “discarded” the 
boundary condition 5 requiring continuity of displacement⇒ The solution passes one “sanity check”

dx
d

dx
dIE *

dx
d

(newtons)

(newton-meter) (meter)

(unitless)

x

x x

x
(m)

(m)
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Double-check that the solution matches the differential equation.  

The Euler Bernoulli Mode Shape solution requires
[ ]

4

4

4

)(
)(

β

xy
dx
d

xy =

We compute the quantity on RHS 
and see by eyeball we can’t tell
any difference from previous 
plotted y(x) (previous slide)   ===>

Numerical comparision at right shows
the max error is on the order 2e-13m
which is < 1E-6 of the max displacement.
Errors presumably arose out of floating point
numerical errors as well as substituting our
approximate value of w rather than solving
the exact w using the 4th equation.

Based on this outstanding agreement, we have
every reason to trust the solution 
(no errors were made in finding the coefficients)
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Another approach to stress analysis - before the absorber is built

• The force transmitted to the absorber from the machin ewill be constant regardless of 
absorber design.

• Sometimes we can estimate the force.  If not, guess a force, and use it to estimate 
stress, it gives a means for judging relative performance of various designs

• Once we have assumed a value of force, we can use it to solve Cb2 by evaluating 
vb(x) at x=0

 := ( )vb x  −  −  − EI β
3 Cb2 ( )sin β x EI β

3 Cb2 ( )sinh β x EI β
3 Cb4 ( )cos β x EI β

3 Cb4 ( )cosh β x

|vb(0)| = Force = |- 2*EI*beta^3*Cb4| =  2*EI*beta^3*Cb4o*Cb2

Solve Cb2
Cb2 = Force / (2*EI*beta^3*Cb4o)

Cb4o can be determined from absorber dimensions as previously.  When combined
with Force estimate, this allows us to estimate Cb2 and using similar calculations as
before we can estimate max stress.

This enables us to compare relative performance of e objective is to compare
various designs.  Graphical tabulation assuming force = 115lbf in the following curves:
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Simplifying assumption:  Compare among options with the same 
total weight

• We want a large total weight to give high 
m2/m1 in order to improve separation of the 
resonant frequencies.  (Choose for example 
M2=0.02*M1 if possible)

• As weight increases, cost tends to increase
• Comparing options with same weight will give 

comparable frequency separation and 
comparable cost
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b=0.5  Options for 100 pound total absorber weight
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b=1.0 Options for 100 pound total absorber weight
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b=2.0”  Options for 100 pound total absorber weight
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b=4.0  Options for 100 pound total absorber weight:
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b=8”  Options for 100 pound total absorber weight
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b=12  Options for 100 pound total absorber weight
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b=16  Options for 100 pound total absorber weight
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Conclusions from constant-weight comparison

• Using this approach (choosing among designs 
that have the same total weight), the optimum 
designs tend to have most of the weight in the 
bar and a fairly small fraction of weight in the 
Mtw (similar to our MG DA design)
– This design also tends to make tuning easier since 

movement of mass is more of fine-tune. However 
for small tuning mass we also need larger tuning 
slot length to account for frequency errors.
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