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Coordinate System Setups
Bench CSY (BENCH$CSY)
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a) Plane measurement on top of Bench to set zero in Y and is the Spatial Alignment.

b) Measure Pin and Diamond Pin to get centers, create a line between the two center points and this sets zero in Z and is the Planar Alignment.

c) Take the symmetry point of the two pins this sets zero in X.
Bench Tooling Ball CSY (BTB$CSY)
a) Create a plane using Tooling Balls 1, 2, & 3

a. This sets Zero in Y and is the spatial alignment

b) Create an axis/line using TB’s 2 to 1 (+X)
a. This is the planar alignment

c) TB 2 is a single point that sets zero in X, Y, Z.

BFW Tooling Ball CSY (BFWTB$CSY)
a) Create a plane using Tooling Balls 5, 6, & 7

a. This sets Zero in Y and is the spatial alignment

b) Create an axis/line using TB’s 6 to 5 (+X)

a. This is the planar alignment

c) TB 6 is a single point that sets zero in X, Y, Z.
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View from  Z+ or Downstream
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View from X+ Side


Wire CSY (WIRE$CSY)
a) Back Plane (-Z) Side sets Zero in Z and is the Spatial Alignment

b) Looking from +Z Side, Bottom of Card Sets Zero is the Planar Alignment

c) The Intersection of the Left Side of the Card and the Bottom, sets Zero in X & Y

Wire offset from Edges per T. Nakashima’s Optical Measurement

	Wire
	Wire Location
	Wire Diameter

	Vertical Wire (X Location from Card)
	39.6092
	0.0380

	Horizontal Wire (Y Location from Card)
	37.0105
	0.0374


Support Stand CSY (BASE$CSY)

a) A plane on Torque Fixture sets Zero in Y and is the Spatial Alignment

b) The symmetry of the outer surfaces where “X” fine adjustments are sets zero in X.
c) A line where the Torque Fixture 2X Dowel pins sets zero in Z and is the Planar Alignment.
Statistical Data

Out of Vacuum
Card Locations  
CSY = BENCH$CSY
	STATS 
	X-POS CARD
	Y-INTPT CARD

	average
	0.07963
	-95.27622

	range
	0.03774
	0.03243

	st dev
	0.00706
	0.00697


Out of Vacuum Cont…
TB 5-8 Locations 

CSY = BTB$CSY

	TB 5
	X
	Y
	Z

	AVG.
	226.38705
	89.58441
	-95.59554

	Range
	0.00870
	0.02126
	0.08643

	St. Dev.
	0.00164
	0.00440
	0.02180


	TB 6
	X
	Y
	Z

	AVG.
	37.50763
	89.68258
	-95.46461

	Range
	0.00844
	0.11645
	0.09285

	St. Dev.
	0.00175
	0.02249
	0.02215


	TB 7
	X
	Y
	Z

	AVG.
	80.69758
	89.66499
	10.34147

	Range
	0.00375
	0.10868
	0.09096

	St. Dev.
	0.00081
	0.02561
	0.02199


	TB 8
	X
	Y
	Z

	AVG.
	183.29051
	89.59543
	10.27191

	Range
	0.01027
	0.09957
	0.08709

	St. Dev.
	0.00376
	0.02561
	0.02160


Transformation BFWTB$CSY to BTB$CSY

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	37.50746
	89.68818
	-95.46461
	-0.03148
	89.99973
	89.96028

	Range
	0.00844
	0.02783
	0.09285
	0.01144
	0.06486
	0.00277

	St. Dev.
	0.00186
	0.00564
	0.02216
	0.00218
	0.01600
	0.00059


Transformation WIRE$CSY to BTB$CSY

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	132.15877
	-70.97899
	-59.63082
	0.05840
	89.75070
	89.99294

	Range
	0.03738
	0.02880
	0.27740
	0.01102
	0.06142
	0.04398

	St. Dev.
	0.00702
	0.00697
	0.06874
	0.00210
	0.01428
	0.00933


Transformation WIRE$CSY to BFWTB$CSY 

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	94.71453
	-160.61536
	35.89852
	0.08987
	89.75101
	90.03282

	Range
	0.00687
	0.00347
	0.05115
	0.00304
	0.00903
	0.04439

	St. Dev.
	0.00148
	0.00098
	0.01033
	0.00069
	0.00266
	0.00937


Under Vacuum

**CMM CRASHED DURING THE 32nd CYCLE, machine had to re-zero and could not replicate the BENCH$CSY w/o the risk of losing another gasket and time/effort so there will be 2 sets of statistics for “UNDER VACUUM” data 

Pre-Crash Data: results thru 22 cycles & 8 data recordings

TB 5-8 Locations 

CSY = BENCH$CSY

	TB 5
	X
	Y
	Z

	AVG.
	93.91535
	102.37560
	-38.23587

	Range
	0.00162
	0.01154
	0.01005

	St. Dev.
	0.00056
	0.00419
	0.00406


	TB 6
	X
	Y
	Z

	AVG.
	-94.96640
	102.40471
	-37.95236

	Range
	0.00153
	0.00994
	0.05520

	St. Dev.
	0.00053
	0.00361
	0.02231


	TB 7
	X
	Y
	Z

	AVG.
	-51.68977
	102.46170
	67.82019

	Range
	0.03598
	0.01009
	0.04208

	St. Dev.
	0.01419
	0.00405
	0.01660


	TB 8
	X
	Y
	Z

	AVG.
	50.90679
	102.43152
	67.66268

	Range
	0.03585
	0.00205
	0.00683

	St. Dev.
	0.01419
	0.00072
	0.00240


Transformation BFWTB$CSY to BASE$CSY

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	-95.82958
	419.08004
	-101.38326
	-0.00249
	89.98115
	89.64762

	Range
	0.00128
	0.00995
	0.05520
	0.00609
	0.00352
	0.01979

	St. Dev.
	0.00045
	0.00361
	0.02231
	0.00235
	0.00128
	0.00799


Transformation WIRE$CSY to BENCH$CSY

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	-0.22306
	-58.20336
	-2.09791
	0.08126
	89.71808
	89.94299

	Range
	0.02886
	0.00179
	0.01545
	0.00609
	0.00353
	0.01976

	St. Dev.
	0.01106
	0.00056
	0.00565
	0.00234
	0.00128
	0.00798


Pre-Crash Data: results thru 22-100 cycles & 13 data recordings

TB 5-8 Locations 

CSY = BENCH$CSY

	TB 5
	X
	Y
	Z

	AVG.
	93.92803
	102.46187
	-38.17051

	Range
	0.00193
	0.01049
	0.01123

	St. Dev.
	0.00060
	0.00273
	0.00364


	TB 6
	X
	Y
	Z

	AVG.
	-94.95426
	102.48295
	-37.87777

	Range
	0.00190
	0.01220
	0.06762

	St. Dev.
	0.00063
	0.00337
	0.02008


	TB 7
	X
	Y
	Z

	AVG.
	-51.66416
	102.54175
	67.89266

	Range
	0.09591
	0.01348
	0.04651

	St. Dev.
	0.02478
	0.00367
	0.01431


	TB 8
	X
	Y
	Z

	AVG.
	50.92450
	102.51559
	67.72996

	Range
	0.04342
	0.00260
	0.00649

	St. Dev.
	0.01298
	0.00073
	0.00176


Transformation BFWTB$CSY to BASE$CSY

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	-95.81710
	419.15825
	-101.30870
	-0.00029
	89.98115
	89.64378

	Range
	0.00201
	0.01221
	0.06761
	0.00556
	0.00350
	0.02353

	St. Dev.
	0.00062
	0.00337
	0.02008
	0.00170
	0.00098
	0.00687


Transformation WIRE$CSY to BENCH$CSY

	Stats
	X
	Y
	Z
	APA_PXPY
	PA_PYPZ
	PA_PXPZ

	AVG.
	-0.20234
	-58.12110
	-2.02798
	0.08370
	89.71809
	89.94020

	Range
	0.02966
	0.00560
	0.02096
	0.00555
	0.00351
	0.02351

	St. Dev.
	0.00894
	0.00135
	0.00584
	0.00172
	0.00098
	0.00716


Miscellaneous QC Checks

	Checklist
	Y/N
	Notes

	Out of Crate Damage
	N
	Just has Pink Foam all over.

	Wire card SN matches BFW SN
	Y
	

	Card has copper flex wires installed
	Y
	

	Connect Tabs from welded rod to Wire card
	Y
	

	Feedthru Welded Rods nuts tightly secured from
4 Ag nuts per weld rod
	Y
	Argonne only provided 1 nut on each weld rod, removed and added 4 on each

	Continuity from Top Feedthru to Card Connection Tabs
	Y
	

	Check 3 places for air fittings seal (RTV or Silicone/Teflon Tape) 
	Y
	

	Connect Air @ 90psi, check for air leaks prior to actuation
	Y
	

	During actuation, ensure Limit Switches meet in Target In/Out Positions
	Y
	Noted new limit switch

	Ensure Light illuminates (LED) when turning on power supply
	Y
	

	Chamber: Look for aluminum coating on inside of chamber
	Y
	

	Chamber: Ensure flange clamp is made of Dichronite (Dark Gray) chain link/standard clamp
	Y
	

	Chamber: Ensure no loose hardware inside vacuum chamber
	N
	Found 2 8-32 hex nuts, 1 inside chamber, 1 by standard clamp.

	Vacuum Leak Test: NIL (no indicated leak)?
	Y
	

	Ready for Transportation Check:  WC is target is “IN” position with 4 holding screws at the top.
	Y
	

	Post Assy Check: Ensure plastic tubing is taped off at the top with mylar/electrical tape
	Y
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