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4.0 Coil Assembly

4.1 Coil Arrangement

Coils in HGQ magnets are arranged to obtain the most uniform possible preload distribution between quadrants, given the coils available.  The coil arrangement is shown in Figure 4.1.1.  The amount of shim placed at each pole and parting plane is shown in red (positive numbers indicate kapton added, negative numbers indicate kapton removed).  Shims are frequently added to (or removed from) the parting plane and/or pole area to achieve the “target” azimuthal coil size and hence the desired preload.  See also section x.x for a discussion of coil shimming.
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Figure 4.1.1  HGQ08 Coil Arrangement

4.2 Splice
The pole turn of each inner/outer coil pair needs to be spliced together. The internal splice configuration is used for HGQ08. Splices are 114 mm long, which is approximately equal to the cable transposition pitch.  Areas to be spliced are preformed, and filled with solder before the coil is wound.  The filled, or “tinned” sections are then spliced after the coils are assembled on the mandrel.  A cooling fixture was attached to the “coil” side of the splice to prevent the coil from being heated excessively. The maximum temperature for the turn next to the heater during the splicing process was about 60 C/140 F.

A 30 mil metal shim was introduced into the splice fixture to achieve uniform compression for the cable strands during splicing. The splices are about 2-3 mils larger than on previous magnets.  The increased size is attributed to having slightly larger cable. 

All splices have been insulated by two layers of Kapton tape, one layer of  m thick ( 9.5 mm wide surrounded by one layer of  50m thick ( 9.5 mm wide. Both layers are spiral wrapped with 2 mm gaps.   The second layer is wrapped directly on top of the first layer, leaving uncovered bare cable in the 2mm gaps. Axial and radial cooling channels were made in the G11 spacers as well. 

All coils were surrounded by ground insulation after splicing.

4.3 Ground Wrap System

 The coil insulation and ground wrap systems (body and ends respectively), for HGQ08 are shown in Figures 4.3.1 and 4.3.2.  All layers of kapton are .005 inch (125uM) thick unless otherwise specified in the figures.  One layer of .005 inch (125uM) kapton was removed between the outer coil and the collars to allow room for the .005 inch thick strip heater (CERN style version #1).  One layer of .003 inch thick kapton was added between the inner and outer coils to take the place of the inter layer strip heater.  The original design allowed for a strip heater between the inner and outer coils, but not between the outer coils and collars. 


The internal “flaps”, where the inner coil layers wrap around the inner surface of the inner coils, were removed on HGQ08, at both the pole and parting plane.  These flaps are usually used to provide longer resistive paths between components with different electrical potentials.  They were removed to replicate a system which provides more helium flow around the beam tube.  

A complete description of the ground wrap system for HGQ08 is shown in drawing 5520-MC-369408. 
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       Figure 4.3.1  HGQ08 Body Coil and Ground Insulation System
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Figure 4.3.2  HGQ08 End Coil and Ground Insulation System

4.4 Strip Heaters

Quench protection (strip) heaters have, at various times, been placed in two different positions in High Gradient Quadrupoles, radially between the inner and outer coils, and between the outer coils and collars.  Several different designs have also been used.  

HGQ08 has no heaters between the inner and outer layers.  CERN style version 1 heaters were used between the outer layers and collars.  These heaters are the “single element” style (no turnaround on return end, so elements are jumpered across the back of return end saddles). They have stainless steel elements,  .509 inches (12.9mm) wide, copper plated on one side.  The copper is etched away intermittently over 4.75 inch ( 120.65mm) lengths, exposing the stainless, with 9.375 inch (238.12mm) lengths of copper plated areas between them.  The stainless/copper element is sandwiched between (and bonded to) two pieces of .002 in. (50 micron) thick kapton. They were made for HGQ magnets at CERN.  The strip heaters are described in detail in drawings #5520-MB-369366 and #5520-MB-369367.

5.0 Collaring and Keying

5.1 Collaring and Keying History

Good alignment for the inner and outer coils together and quadrant to quadrant on the mandrel is required because of:

· the internal splice configuration 

· elimination of the key extensions from the design 

· splicing before keying 

The inner coil keys on the Return End were cut off properly for good inner –outer coil aliment at one quadrant. The first pack layer below splices (Lead End) has been used as aliment base for the quadrants. 
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Figure 5.1.1 Quadrant aliment.

The magnet straight section has been packed “by hands” started from Return End.

No problems with collar assemblies’ interleaf were observed.

The laminations with a new geometry (pole areas wide by size of two bearing strips) have been used for welded packs. The body laminations from Larson Mfg. have the shear edge. The pole areas have small flat region (<5% of lamination thickness) with the die breaks deep ~ 7-9 mils. MM-8 has been built to check an amount of the Kapton for compensation this phenomena.  At the first run technicians accidentally put more insulation materials (+20 mils) than require in two opposite coil quadrants (Q1-Q2 and Q2-Q4). The collared block had elliptical shape after keying with a difference in diameters 13 mils. The support system without leg locks is sensitive to the coil size variations between quadrants. Good symmetry can be achieved with coils the same size and modulus.  Three mils compensation shim (including creep) for each coil has been 

founded at latest MM iterations.[image: image4.wmf]  Most of packs have the same length (49 laminations, ~75.5 mm) for cooling reasons. This gives 4 gaps between each collar pack increasing the number of gaps by a factor of 2. Only packs next to the coil keys have 48 lamination for the better end support longitudinally. Also the last installed packs have 27 laminations.

Figure 5.1.2 Collar pack.

Packs with bearing strips from magnet 07 were used as a cap gauge packs.  The instrumentation packs for HGQ08 are approximately in the middle of the straight section.  The beam pack is adjacent to the capacitor gauge pack.

5.2 Keying

The magnet was collared and keyed once. The collared assembly was “massaged” at 500,1500 and 3000 pump psi of the main pressure (MP), partially keyed by hand at MP=5000 pump psi. Final keying was done at MP=7250 pump psi using 3250 pump psi of the key pressure (KP).  Short 3 inch keys were used for keying. The keying operation was performed with keys inserted across the collar pack boundaries. The key-pack overlap is approximately 1.5 inch, half pack length. No problems were observed because of this during keying.  No shorts to ground during keying had been discovered.  Figure 5.2.1 shows pack’s location along the magnet body and keying procedure in details.
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Figure 5.2.1 Map of packs and keying procedure.

5.3 Final pressures
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Location of the gauges shown in Fig. 5.3.1.

Figure 5.3.1 Gauge pack location.

The gauges reading summarized below:
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Figure 5.3.2  The gauge’s history.

New beam gauge design (Sunil) used in the magnet. All readings were similar except the outer beam gauges, which had a large variation. The pre-stresses are 91 MPa for inner and 100 MPa for outer coils respectively. 

 The coil size target was increased because of the additional insulation to protect the coils from the sharp edges of the collar laminations and creep.

The final pressures after keying for the last 4 magnets are shown in Tab. 5.3.3.



HGQ-05
HGQ-06
HGQ-07
HGQ-08










FEA prediction

MPa
Inner
78
59
65
89



Outer
50
65
72
103


Measurements by Cap gauges, MPa
Inner
77
66
68
91



Outer
63
68
74
100


Coil target size, um
Inner
225
175
200
250*



Outer
150
175
200
250*


Coil modulus, GPa
Inner
8.2
9.3
8.3
10



Outer
10.8
9.6
8.8
12











*real coil size is 325 um, 75 um shim was added to compensate bed pole profile on the new lamination.
Table 5.3.3 Final pressures for the last 4 magnets.
Good agreement has been reached between FEA predictions and measurements. 

5.4 Mechanical measurements

The OD measurement data for collared coil block show on Fig. 5.4.1 – 5.4.4.
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Figure 5.4.1. Collared coils with coil assembly on the mandrel.

Figure 5.4.2. Collared coil deflections at midplane region after keying.
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Figure 5.4.3. Collared coil deflections at midplane region after RE Can installation.
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Figure 5.4.4. Collared coil deflections at pole region, pos#4,5.
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#2

#7

Distance from Return End (inches)

Diameter (inches)

HGQ08 Collar Deflections after RE Can installation (midplane)
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7.272625
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7.272625
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7.27355
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7.273925
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7.27335

7.273475

7.27355

7.27305

7.27265

7.272225

7.273125

7.2735

7.273625

7.273425

7.272225

7.271625

7.27335

7.272975

7.2725

7.2724

7.2726

7.272525

7.272825

7.273175

7.272675

7.2728

7.27195

7.27205

7.271625

7.2725

7.27275

7.27285

7.27215

7.272625

7.272325

7.2724

7.2725

7.272975

7.27225

7.272925

7.273475

7.2736

7.273075

7.27315

7.27205

7.27285

7.2727

7.273725

7.2733

7.273625

7.27295

7.27315

7.273025

7.273525

7.27325

7.2737

7.273275

7.2741

7.27335

7.27385

7.2726

7.2735

7.272275

7.273275

7.27215

7.272525

7.2722

7.27255

7.270925

7.2727

7.27215
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hgq08-2 - O

		

		10/25/99 10:06		Damon   POS  #  2  ZONE # 1

		Reading #		Reading At		IDC # 1		IDC # 2		Diameter		Diameter

																																																														Measurements taken by J. Page  10-22-99

		0		3		0.14935		0.12385		7.2732		7.27365		7.273425

		1		3.5		0.14935		0.12385		7.2732		7.27365		7.273425																																														Inches from

		2		4		0.15035		0.12245		7.2728		7.2734		7.2731																																												Size Pos 7		Return End		Size Pos 4		Size Pos 5		Size Pos 9		Size Pos 10

		3		4.5		0.15285		0.1208		7.27365		7.27345		7.27355																																												7.2815		0		6.79465		6.79435		6.7912		6.78905

		4		5		0.1538		0.1191		7.2729		7.27275		7.272825																																												7.2759		0.5		6.7904		6.79		6.78825		6.7867

		5		5.5		0.15505		0.1173		7.27235		7.2725		7.272425																																												7.2734		1		6.789		6.7881		6.7845		6.7841

		6		6		0.15685		0.11635		7.2732		7.27305		7.273125																																												7.2731		1.5		6.7876		6.7868		6.78595		6.78595

		7		6.5		0.1589		0.11455		7.27345		7.2728		7.273125																																												7.27305		2		6.78785		6.7875		6.78505		6.7848

		8		7		0.1604		0.11325		7.27365		7.27375		7.2737																																												7.2738		2.5		6.7856		6.7854		6.7885		6.78815

		9		7.5		0.1616		0.1108		7.2724		7.27235		7.272375																																												7.27425		3		6.78775		6.7865		6.78505		6.7847

		10		8		0.1624		0.10965		7.27205		7.27235		7.2722																																												7.2731		3.5		6.78595		6.78525		6.78465		6.78325

		11		8.5		0.164		0.10795		7.27195		7.27195		7.27195																																												7.2743		4		6.788		6.78585		6.7864		6.78635

		12		9		0.1668		0.10645		7.27325		7.2723		7.272775																																												7.2737		4.5		6.7867		6.78665		6.78585		6.78525

		13		9.5		0.1683		0.1049		7.2732		7.2726		7.2729																																												7.27375		5		6.7865		6.78635		6.78655		6.7857

		14		10		0.1694		0.1028		7.2722		7.2723		7.27225																																												7.2726		5.5		6.7876		6.78745		6.7843		6.78545

		15		10.5		0.17105		0.1007		7.27175		7.27225		7.272																																												7.27295		6		6.78485		6.7868		6.7835		6.78305

		16		11		0.17315		0.0994		7.27255		7.2723		7.272425																																												7.27385		6.5		6.789		6.78845		6.78845		6.7874

		17		11.5		0.17555		0.0981		7.27365		7.2734		7.273525																																												7.27355		7		6.7852		6.78475		6.7867		6.7858

		18		12		0.1762		0.0963		7.2725		7.2724		7.27245																																												7.27385		7.5		6.7841		6.7848		6.7867		6.7864

		19		12.5		0.1776		0.09405		7.27165		7.2717		7.271675																																												7.27335		8		6.7865		6.7864		6.7873		6.7875

		20		13		0.179		0.0938		7.2728		7.27245		7.272625																																												7.2741		8.5		6.78905		6.78815		6.78615		6.78565

		21		13.5		0.1806		0.09195		7.27255		7.27225		7.2724																																												7.27345		9		6.78455		6.78545		6.78405		6.7834

		22		14		0.18185		0.08995		7.2718		7.27175		7.271775																																												7.2736		9.5		6.78765		6.7874		6.78595		6.7848

		23		14.5		0.18335		0.08965		7.273		7.2729		7.27295																																												7.2736		10		6.78665		6.7857		6.7876		6.78685

		24		15		0.1846		0.0877		7.2723		7.2724		7.27235																																												7.27325		10.5		6.78745		6.78685		6.785		6.78485

		25		15.5		0.18615		0.0866		7.27275		7.2727		7.272725																																												7.27335		11		6.7863		6.7865		6.78405		6.78395

		26		16		0.18775		0.0861		7.27385		7.2722		7.273025																																												7.27385		11.5		6.7868		6.78695		6.7862		6.78715

		27		16.5		0.1884		0.08375		7.27215		7.27205		7.2721																																												7.27335		12		6.7853		6.7853		6.7856		6.7847

		28		17		0.1895		0.0824		7.2719		7.2719		7.2719																																												7.27365		12.5		6.78535		6.7851		6.78735		6.7867

		29		17.5		0.19205		0.0818		7.27385		7.2733		7.273575																																												7.27425		13		6.787		6.78675		6.7868		6.7863

		30		18		0.19345		0.07985		7.2733		7.2726		7.27295																																												7.2733		13.5		6.7859		6.78595		6.785		6.78495

		31		18.5		0.1944		0.0779		7.2723		7.27205		7.272175																																												7.27275		14		6.78615		6.7853		6.78925		6.78795

		32		19		0.1961		0.0758		7.2719		7.27195		7.271925																																												7.2743		14.5		6.79		6.78875		6.7845		6.78455

		33		19.5		0.1977		0.07535		7.27305		7.2726		7.272825																																												7.27375		15		6.78465		6.7849		6.7841		6.78595

		34		20		0.19955		0.0734		7.27295		7.27265		7.2728																																												7.2736		15.5		6.7855		6.78565		6.78725		6.78645

		35		20.5		0.20135		0.07115		7.2725		7.2722		7.27235																																												7.2733		16		6.7892		6.7881		6.7878		6.7884

		36		21		0.2026		0.06955		7.27215		7.27175		7.27195																																												7.27335		16.5		6.7881		6.78635		6.78555		6.7852

		37		21.5		0.2047		0.06795		7.27265		7.27195		7.2723																																												7.2735		17		6.7859		6.7864		6.78685		6.7848

		38		22		0.20655		0.0661		7.27265		7.27245		7.27255																																												7.27355		17.5		6.78815		6.78835		6.78945		6.78885

		39		22.5		0.2083		0.06315		7.27145		7.27175		7.2716																																												7.27305		18		6.78675		6.78635		6.7843		6.78485

		40		23		0.20995		0.06195		7.2719		7.27145		7.271675																																												7.27315		18.5		6.786		6.78575		6.78635		6.7869

		41		23.5		0.21165		0.06105		7.2727		7.27245		7.272575																																												7.2739		19		6.7868		6.78775		6.7874		6.7871

		42		24		0.2121		0.06055		7.27265		7.27265		7.27265																																												7.27315		19.5		6.78725		6.78695		6.7847		6.78405

		43		24.5		0.21115		0.06055		7.2717		7.2723		7.272																																												7.2734		20		6.7881		6.78845		6.786		6.78615

		44		25		0.21025		0.06125		7.2715		7.27205		7.271775																																												7.27335		20.5		6.78875		6.7867		6.78725		6.78645

		45		25.5		0.2096		0.06185		7.27145		7.2726		7.272025																																												7.27325		21		6.7851		6.78465		6.7859		6.78545

		46		26		0.20865		0.0622		7.27085		7.2712		7.271025																																												7.27275		21.5		6.78555		6.786		6.7885		6.7861

		47		26.5		0.2092		0.0629		7.2721		7.2718		7.27195																																												7.27285		22		6.7858		6.78595		6.7864		6.7857

		48		27		0.20845		0.06335		7.2718		7.2714		7.2716																																												7.27245		22.5		6.78675		6.78665		6.7858		6.78625

		49		27.5		0.20845		0.06305		7.2715		7.27155		7.271525																										If we assume the prestress is 1.55 uM per MPa, based on the radial deflections																		7.27195		23		6.78595		6.7859		6.78475		6.7848

		50		28		0.2083		0.06305		7.27135		7.27155		7.27145																										at the midplane, the preload from collar deflections is																		7.2715		23.5		6.7858		6.7854		6.78975		6.78935

		51		28.5		0.20765		0.06335		7.271		7.2707		7.27085																										165uM / 1.55uM per Mpa = 106MPa = 15400psi.																		7.2719		24		6.7885		6.78515		6.7859		6.7858

		52		29		0.20685		0.06375		7.2706		7.2704		7.2705																																												7.2723		24.5		6.788		6.7887		6.7877		6.78745

		53		29.5		0.2071		0.0634		7.2705		7.2702		7.27035																																								25		7.2708		7.27195		25		6.78775		6.78735		6.78715		6.7859

		54		30		0.2072		0.064		7.2712		7.27095		7.271075																																								25.5		7.2715		7.27135		25.5		6.78555		6.78535		6.78615		6.7859

		55		30.5		0.20805		0.0638		7.27185		7.27145		7.27165																																								26		7.27155		7.2706		26		6.7864		6.78585		6.7856		6.7857

		56		31		0.20875		0.06345		7.2722		7.2721		7.27215																																								26.5		7.2715		7.27115		26.5		6.787		6.7862		6.78295		6.7826

		57		31.5		0.2086		0.0634		7.272		7.27245		7.272225																																								27		7.2716		7.2717		27		6.7853		6.785		6.78465		6.78365

		58		32		0.20845		0.0636		7.27205		7.27255		7.2723																																								27.5		7.272		7.2721		27.5		6.7834		6.78315		6.7838		6.78375

		59		32.5		0.20775		0.0642		7.27195		7.27175		7.27185																																								28		7.2727		7.27355		28		6.78375		6.78355		6.78505		6.7846

		60		33		0.2075		0.0641		7.2716		7.2719		7.27175																																								28.5		7.2721		7.274		28.5		6.78255		6.7832		6.78395		6.78365

		61		33.5		0.2072		0.0644		7.2716		7.27185		7.271725																																								29		7.2735		7.27365		29		6.7837		6.7838		6.78505		6.78475

		62		34		0.2075		0.06445		7.27195		7.27265		7.2723																																								29.5		7.27215		7.27445		29.5		6.7835		6.78355		6.7835		6.78275

		63		34.5		0.20785		0.06455		7.2724		7.2724		7.2724																																								30		7.27215		7.27335		30		6.7838		6.78325		6.7826		6.78145

		64		35		0.2072		0.06425		7.27145		7.2715		7.271475																																								30.5		7.27225		7.27325		30.5		6.7835		6.7838		6.7859		6.7856

		65		35.5		0.20755		0.0646		7.27215		7.27235		7.27225																																								31		7.27265		7.2731		31		6.7861		6.7861		6.78705		6.78665

		66		36		0.2073		0.0645		7.2718		7.27165		7.271725																																								31.5		7.2727		7.273		31.5		6.78665		6.7863		6.78755		6.7871

		67		36.5		0.207		0.0654		7.2724		7.27215		7.272275																																								32		7.27245		7.2723		32		6.78645		6.7862		6.7857		6.78515

		68		37		0.2073		0.06625		7.27355		7.27355		7.27355																																								32.5		7.2729		7.27325		32.5		6.788		6.7871		6.789		6.78835

		69		37.5		0.20665		0.06595		7.2726		7.27265		7.272625																																								33		7.2723		7.27305		33		6.7868		6.7865		6.78545		6.78575

		70		38		0.20695		0.0655		7.27245		7.27205		7.27225																																								33.5		7.273		7.27315		33.5		6.78675		6.78625		6.7847		6.7851

		71		38.5		0.20695		0.06595		7.2729		7.27285		7.272875																																								34		7.2741		7.27315		34		6.78815		6.78765		6.78815		6.7883

		72		39		0.2063		0.0651		7.2714		7.27225		7.271825																																								34.5		7.2735		7.27425		34.5		6.7873		6.7872		6.78565		6.78525

		73		39.5		0.2063		0.0655		7.2718		7.2718		7.2718																																								35		7.27235		7.27395		35		6.78535		6.78545		6.78695		6.788

		74		40		0.2062		0.06625		7.27245		7.27255		7.2725																																								35.5		7.2732		7.2744		35.5		6.78915		6.78855		6.78875		6.7887

		75		40.5		0.20625		0.0668		7.27305		7.2726		7.272825																																								36		7.27255		7.2741		36		6.78895		6.7888		6.78685		6.7866

		76		41		0.2063		0.0674		7.2737		7.27315		7.273425																																								36.5		7.2721		7.27405		36.5		6.7859		6.7863		6.7879		6.78665

		77		41.5		0.20535		0.0674		7.27275		7.2726		7.272675																																								37		7.2726		7.2746		37		6.78665		6.7866		6.78645		6.78615

		78		42		0.206		0.0674		7.2734		7.2727		7.27305																																								37.5		7.2723		7.2741		37.5		6.786		6.78555		6.78485		6.78475

		79		42.5		0.20535		0.06625		7.2716		7.2716		7.2716																																								38		7.2729		7.2733		38		6.78785		6.7884		6.78565		6.7859

		80		43		0.20645		0.06705		7.2735		7.2732		7.27335																																								38.5		7.27325		7.274		38.5		6.787		6.78705		6.78705		6.78655

		81		43.5		0.2058		0.06805		7.27385		7.27325		7.27355																																								39		7.27315		7.2737		39		6.78635		6.78675		6.78865		6.78865

		82		44		0.2055		0.06685		7.27235		7.27295		7.27265																																								39.5		7.2722		7.2727		39.5		6.78485		6.78425		6.78625		6.78605

		83		44.5		0.206		0.0675		7.2735		7.27275		7.273125																																								40		7.27335		7.27405		40		6.78685		6.78675		6.78775		6.7876

		84		45		0.2061		0.06755		7.27365		7.2736		7.273625																																								40.5		7.27255		7.2729		40.5		6.7852		6.78495		6.78595		6.7858

		85		45.5		0.20615		0.06615		7.2723		7.27215		7.272225																																								41		7.27285		7.27225		41		6.7864		6.78465		6.78705		6.7851

		86		46		0.2061		0.0669		7.273		7.2737		7.27335																																								41.5		7.2734		7.27385		41.5		6.78755		6.78795		6.78645		6.7865

		87		46.5		0.2057		0.06685		7.27255		7.27245		7.2725																																								42		7.2734		7.27395		42		6.7898		6.7899		6.78995		6.7892

		88		47		0.2059		0.06685		7.27275		7.27245		7.2726																																								42.5		7.273		7.2726		42.5		6.78615		6.7859		6.78885		6.7888

		89		47.5		0.20535		0.0675		7.27285		7.2728		7.272825																																								43		7.27275		7.27405		43		6.786		6.7859		6.7861		6.78635

		90		48		0.20505		0.06815		7.2732		7.27215		7.272675																																								43.5		7.2721		7.27275		43.5		6.7865		6.78625		6.7851		6.78485

		91		48.5		0.2033		0.0685		7.2718		7.2721		7.27195																																								44		7.2721		7.27305		44		6.78675		6.7864		6.7853		6.7855

		92		49		0.2034		0.0683		7.2717		7.27155		7.271625																																								44.5		7.27275		7.27255		44.5		6.7875		6.78755		6.7861		6.786

		93		49.5		0.20255		0.0703		7.27285		7.27265		7.27275																																								45		7.27345		7.27305		45		6.7868		6.78685		6.78875		6.78745

		94		50		0.20215		0.0699		7.27205		7.27225		7.27215																																								45.5		7.27265		7.2731		45.5		6.78555		6.785		6.78735		6.78545

		95		50.5		0.2018		0.07015		7.27195		7.2727		7.272325																																								46		7.2723		7.2736		46		6.78735		6.7869		6.7864		6.7862

		96		51		0.201		0.07125		7.27225		7.27275		7.2725																																								46.5		7.2726		7.2738		46.5		6.7873		6.78745		6.7849		6.78475

		97		51.5		0.2008		0.0715		7.2723		7.2722		7.27225																																								47		7.2722		7.27325		47		6.7859		6.78605		6.78375		6.7841

		98		52		0.20035		0.0731		7.27345		7.2735		7.273475																																								47.5		7.2721		7.27305		47.5		6.79065		6.79015		6.7873		6.7858

		99		52.5		0.19935		0.07345		7.2728		7.27335		7.273075																																								48		7.27245		7.2735		48		6.7865		6.7861		6.78755		6.7856

		100		53		0.1986		0.07375		7.27235		7.27175		7.27205																																								48.5		7.2721		7.2735		48.5		6.78435		6.7851		6.7845		6.7843

		101		53.5		0.1979		0.07465		7.27255		7.27285		7.2727																																								49		7.27205		7.2741		49		6.78625		6.7873		6.78655		6.78605

		102		54		0.1976		0.07575		7.27335		7.27325		7.2733																																								49.5		7.27235		7.27355		49.5		6.78715		6.7863		6.7849		6.7844

		103		54.5		0.1961		0.07695		7.27305		7.27285		7.27295																																								50		7.2728		7.27325		50		6.7864		6.78625		6.78695		6.7857

		104		55		0.1959		0.07715		7.27305		7.273		7.273025																																								50.5		7.27255		7.27395		50.5		6.7885		6.78855		6.7853		6.7853

		105		55.5		0.19435		0.0787		7.27305		7.27345		7.27325																																								51		7.2732		7.2741		51		6.7875		6.78745		6.7858		6.78615

		106		56		0.1936		0.07965		7.27325		7.2733		7.273275																																								51.5		7.27275		7.274		51.5		6.78345		6.78405		6.78465		6.78565

		107		56.5		0.1927		0.0808		7.2735		7.2732		7.27335																																								52		7.2732		7.2741		52		6.78675		6.787		6.7858		6.7865

		108		57		0.19115		0.0813		7.27245		7.27275		7.2726																																								52.5		7.2729		7.27445		52.5		6.7874		6.79035		6.7852		6.78505

		109		57.5		0.1899		0.08245		7.27235		7.2722		7.272275																																								53		7.27215		7.27425		53		6.7859		6.78535		6.78655		6.78535

		110		58		0.1892		0.08295		7.27215		7.27215		7.27215																																								53.5		7.27235		7.2743		53.5		6.78565		6.78645		6.78715		6.78655

		111		58.5		0.18775		0.0845		7.27225		7.27215		7.2722																																								54		7.2731		7.2736		54		6.7857		6.7861		6.78605		6.7855

		112		59		0.18655		0.08435		7.2709		7.27095		7.270925																																								54.5		7.2722		7.2736		54.5		6.78515		6.78465		6.7825		6.7821

		113		59.5		0.18535		0.08695		7.2723		7.272		7.27215																																								55		7.2718		7.27285		55		6.7845		6.78405		6.7893		6.78755

		114		60		0.184		0.0873		7.2713		7.2711		7.2712																																								55.5		7.27145		7.2721		55.5		6.7834		6.78385		6.78455		6.78425

		115		60.5		0.1828		0.08845		7.27125		7.27185		7.27155																																								56		7.2716		7.2733		56		6.78365		6.7839		6.78675		6.7861

		116		61		0.18235		0.0899		7.27225		7.27265		7.27245																																								56.5		7.2713		7.27255		56.5		6.7861		6.7873		6.7842		6.7841

		117		61.5		0.1825		0.0917		7.2742		7.27435		7.274275																																								57		7.2708		7.27215		57		6.7834		6.7848		6.78265		6.7835

		118		62		0.1834		0.09575		7.27915		7.27915		7.27915																																								57.5		7.2718		7.27275		57.5		6.785		6.7842		6.78385		6.7849

																																																						58		7.27265		7.27325		58		6.78445		6.78505		6.7815		6.7823

		10/25/99 10:35		Damon   POS  #  7  ZONE # 1																																																		58.5		7.2743		7.27565		58.5		6.78645		6.78705		6.78815		6.78875

		Reading #		Reading At		IDC # 1		IDC # 2		Diameter		Diameter																																										59		7.27865		7.2805		59		6.79195		6.7925		6.79145		6.79155

																																																						Mean		7.273		7.273				6.786		6.786		6.786		6.786

		0		3		0.10705		0.16555		7.2726		7.27265		7.272625																																										Size Pos 2		Size Pos 7				Size Pos 4		Size Pos 5		Size Pos 9		Size Pos 10

		1		3.5		0.10705		0.16555		7.2726		7.27265		7.272625																																								Nominal		7.26		7.26				6.772		6.772		6.772		6.772

		2		4		0.10785		0.1649		7.27275		7.273		7.272875																																								Mean Defl.		0.0126		0.0134				0.0145		0.0143		0.0141		0.0138

		3		4.5		0.1102		0.16345		7.27365		7.2738		7.273725

		4		5		0.11095		0.16295		7.2739		7.27325		7.273575

		5		5.5		0.11305		0.16095		7.274		7.2738		7.2739

		6		6		0.114		0.1593		7.2733		7.2735		7.2734

		7		6.5		0.11515		0.1583		7.27345		7.2727		7.273075																																										If we assume the prestress is 1.55 uM per MPa, based on the radial deflections

		8		7		0.117		0.15665		7.27365		7.2735		7.273575																																										at the midplane, the preload from collar deflections is

		9		7.5		0.11805		0.1549		7.27295		7.27285		7.2729																																										165uM / 1.55uM per Mpa = 106MPa

		10		8		0.1191		0.1533		7.2724		7.27305		7.272725

		11		8.5		0.1199		0.1522		7.2721		7.2726		7.27235

		12		9		0.12115		0.15045		7.2716		7.27235		7.271975

		13		9.5		0.12285		0.14945		7.2723		7.2733		7.2728

		14		10		0.12535		0.14785		7.2732		7.273		7.2731

		15		10.5		0.12595		0.14625		7.2722		7.27315		7.272675

		16		11		0.128		0.14465		7.27265		7.2725		7.272575

		17		11.5		0.1289		0.14435		7.27325		7.27315		7.2732

		18		12		0.1305		0.14175		7.27225		7.27215		7.2722

		19		12.5		0.1319		0.14105		7.27295		7.2723		7.272625

		20		13		0.1331		0.13925		7.27235		7.27245		7.2724

		21		13.5		0.1339		0.13765		7.27155		7.2716		7.271575

		22		14		0.1352		0.13665		7.27185		7.27185		7.27185

		23		14.5		0.13605		0.1372		7.27325		7.2731		7.273175

		24		15		0.13665		0.13565		7.2723		7.27215		7.272225

		25		15.5		0.1387		0.134		7.2727		7.2727		7.2727

		26		16		0.1397		0.1334		7.2731		7.2731		7.2731

		27		16.5		0.13995		0.1323		7.27225		7.27235		7.2723

		28		17		0.1407		0.1308		7.2715		7.27245		7.271975

		29		17.5		0.143		0.13025		7.27325		7.2732		7.273225

		30		18		0.14295		0.12885		7.2718		7.27195		7.271875

		31		18.5		0.1453		0.1274		7.2727		7.27265		7.272675

		32		19		0.1463		0.1257		7.272		7.2722		7.2721

		33		19.5		0.14775		0.1245		7.27225		7.27205		7.27215

		34		20		0.1493		0.1229		7.2722		7.2722		7.2722

		35		20.5		0.15035		0.12175		7.2721		7.27285		7.272475

		36		21		0.15155		0.1204		7.27195		7.27105		7.2715

		37		21.5		0.15425		0.11845		7.2727		7.2719		7.2723

		38		22		0.1562		0.1162		7.2724		7.2724		7.2724

		39		22.5		0.15785		0.11395		7.2718		7.27165		7.271725

		40		23		0.1589		0.11285		7.27175		7.27195		7.27185

		41		23.5		0.16		0.1124		7.2724		7.272		7.2722

		42		24		0.15985		0.11235		7.2722		7.27135		7.271775

		43		24.5		0.1589		0.11285		7.27175		7.27175		7.27175

		44		25		0.1581		0.11425		7.27235		7.27195		7.27215

		45		25.5		0.1568		0.1149		7.2717		7.27125		7.271475

		46		26		0.15545		0.1156		7.27105		7.271		7.271025

		47		26.5		0.15615		0.115		7.27115		7.2714		7.271275

		48		27		0.1555		0.11525		7.27075		7.2705		7.270625

		49		27.5		0.15525		0.11595		7.2712		7.27105		7.271125

		50		28		0.1544		0.1161		7.2705		7.27075		7.270625

		51		28.5		0.15325		0.1178		7.27105		7.2699		7.270475

		52		29		0.1521		0.11785		7.26995		7.26985		7.2699

		53		29.5		0.15115		0.1188		7.26995		7.2706		7.270275

		54		30		0.15235		0.11915		7.2715		7.27105		7.271275

		55		30.5		0.15195		0.11935		7.2713		7.27125		7.271275

		56		31		0.15215		0.1204		7.27255		7.27265		7.2726

		57		31.5		0.1522		0.1207		7.2729		7.273		7.27295

		58		32		0.1521		0.12105		7.27315		7.273		7.273075

		59		32.5		0.15175		0.12105		7.2728		7.27305		7.272925

		60		33		0.1507		0.1218		7.2725		7.27255		7.272525

		61		33.5		0.15045		0.12185		7.2723		7.2723		7.2723

		62		34		0.15035		0.12215		7.2725		7.2726		7.27255

		63		34.5		0.1496		0.12155		7.27115		7.272		7.271575

		64		35		0.14975		0.1216		7.27135		7.271		7.271175

		65		35.5		0.1501		0.1226		7.2727		7.27295		7.272825

		66		36		0.14945		0.1233		7.27275		7.27255		7.27265

		67		36.5		0.14855		0.12355		7.2721		7.2722		7.27215

		68		37		0.14855		0.1241		7.27265		7.2731		7.272875

		69		37.5		0.1484		0.1245		7.2729		7.2726		7.27275

		70		38		0.148		0.1247		7.2727		7.2731		7.2729

		71		38.5		0.14845		0.12515		7.2736		7.2728		7.2732

		72		39		0.1471		0.12495		7.27205		7.27235		7.2722

		73		39.5		0.14755		0.12525		7.2728		7.27325		7.273025

		74		40		0.14785		0.12605		7.2739		7.27395		7.273925

		75		40.5		0.14685		0.12625		7.2731		7.2729		7.273

		76		41		0.1463		0.1266		7.2729		7.2731		7.273

		77		41.5		0.1461		0.12755		7.27365		7.2733		7.273475

		78		42		0.1456		0.12735		7.27295		7.27295		7.27295

		79		42.5		0.14525		0.1275		7.27275		7.2725		7.272625

		80		43		0.1454		0.1281		7.2735		7.27345		7.273475

		81		43.5		0.14505		0.1278		7.27285		7.27325		7.27305

		82		44		0.14445		0.12745		7.2719		7.27255		7.272225

		83		44.5		0.1446		0.12895		7.27355		7.27345		7.2735

		84		45		0.1445		0.129		7.2735		7.27335		7.273425

		85		45.5		0.14375		0.1282		7.27195		7.2713		7.271625

		86		46		0.14395		0.12915		7.2731		7.27285		7.272975

		87		46.5		0.143		0.12915		7.27215		7.27265		7.2724

		88		47		0.14275		0.1299		7.27265		7.2724		7.272525

		89		47.5		0.14245		0.1307		7.27315		7.2732		7.273175

		90		48		0.14105		0.1315		7.27255		7.27305		7.2728

		91		48.5		0.1397		0.13235		7.27205		7.27205		7.27205

		92		49		0.13905		0.13325		7.2723		7.2727		7.2725

		93		49.5		0.13825		0.1342		7.27245		7.27325		7.27285

		94		50		0.1375		0.13515		7.27265		7.2726		7.272625

		95		50.5		0.13675		0.13565		7.2724		7.2724		7.2724

		96		51		0.1362		0.13705		7.27325		7.2727		7.272975

		97		51.5		0.13495		0.1375		7.27245		7.2734		7.272925

		98		52		0.13455		0.13875		7.2733		7.2739		7.2736

		99		52.5		0.1331		0.14005		7.27315		7.27315		7.27315

		100		53		0.1316		0.1413		7.2729		7.2728		7.27285

		101		53.5		0.13115		0.14255		7.2737		7.27375		7.273725

		102		54		0.13015		0.14335		7.2735		7.27375		7.273625

		103		54.5		0.1288		0.14425		7.27305		7.27325		7.27315

		104		55		0.12785		0.1457		7.27355		7.2735		7.273525

		105		55.5		0.12685		0.1471		7.27395		7.27345		7.2737

		106		56		0.12535		0.14865		7.274		7.2742		7.2741

		107		56.5		0.12395		0.14995		7.2739		7.2738		7.27385

		108		57		0.1224		0.15115		7.27355		7.27345		7.2735

		109		57.5		0.12035		0.153		7.27335		7.2732		7.273275

		110		58		0.11895		0.1537		7.27265		7.2724		7.272525

		111		58.5		0.11715		0.15535		7.2725		7.2726		7.27255

		112		59		0.11495		0.1579		7.27285		7.27255		7.2727

		113		59.5		0.1124		0.15915		7.27155		7.2717		7.271625

		114		60		0.11005		0.16235		7.2724		7.2715		7.27195

		115		60.5		0.10825		0.16445		7.2727		7.272		7.27235

		116		61		0.10475		0.1678		7.27255		7.27245		7.2725

		117		61.5		0.10345		0.1716		7.27505		7.27535		7.2752

		118		62		0.10445		0.17615		7.2806		7.28105		7.280825





hgq08-2 - O

		



#2

#7

Distance from Return End (inches)

Diameter (inches)

HGQ08 Collar Deflections after RE Can installation (midplane)



		0		0		0		0

		0.5		0.5		0.5		0.5

		1		1		1		1

		1.5		1.5		1.5		1.5

		2		2		2		2

		2.5		2.5		2.5		2.5

		3		3		3		3

		3.5		3.5		3.5		3.5

		4		4		4		4

		4.5		4.5		4.5		4.5

		5		5		5		5

		5.5		5.5		5.5		5.5

		6		6		6		6

		6.5		6.5		6.5		6.5

		7		7		7		7

		7.5		7.5		7.5		7.5

		8		8		8		8

		8.5		8.5		8.5		8.5

		9		9		9		9

		9.5		9.5		9.5		9.5

		10		10		10		10

		10.5		10.5		10.5		10.5

		11		11		11		11

		11.5		11.5		11.5		11.5

		12		12		12		12

		12.5		12.5		12.5		12.5

		13		13		13		13

		13.5		13.5		13.5		13.5

		14		14		14		14

		14.5		14.5		14.5		14.5

		15		15		15		15

		15.5		15.5		15.5		15.5

		16		16		16		16

		16.5		16.5		16.5		16.5

		17		17		17		17

		17.5		17.5		17.5		17.5

		18		18		18		18

		18.5		18.5		18.5		18.5

		19		19		19		19

		19.5		19.5		19.5		19.5

		20		20		20		20

		20.5		20.5		20.5		20.5

		21		21		21		21

		21.5		21.5		21.5		21.5

		22		22		22		22

		22.5		22.5		22.5		22.5

		23		23		23		23

		23.5		23.5		23.5		23.5

		24		24		24		24

		24.5		24.5		24.5		24.5

		25		25		25		25

		25.5		25.5		25.5		25.5

		26		26		26		26

		26.5		26.5		26.5		26.5

		27		27		27		27

		27.5		27.5		27.5		27.5

		28		28		28		28

		28.5		28.5		28.5		28.5

		29		29		29		29

		29.5		29.5		29.5		29.5

		30		30		30		30

		30.5		30.5		30.5		30.5

		31		31		31		31

		31.5		31.5		31.5		31.5

		32		32		32		32

		32.5		32.5		32.5		32.5

		33		33		33		33

		33.5		33.5		33.5		33.5

		34		34		34		34

		34.5		34.5		34.5		34.5

		35		35		35		35

		35.5		35.5		35.5		35.5

		36		36		36		36

		36.5		36.5		36.5		36.5

		37		37		37		37

		37.5		37.5		37.5		37.5

		38		38		38		38

		38.5		38.5		38.5		38.5

		39		39		39		39

		39.5		39.5		39.5		39.5

		40		40		40		40

		40.5		40.5		40.5		40.5

		41		41		41		41

		41.5		41.5		41.5		41.5

		42		42		42		42

		42.5		42.5		42.5		42.5

		43		43		43		43

		43.5		43.5		43.5		43.5

		44		44		44		44

		44.5		44.5		44.5		44.5

		45		45		45		45

		45.5		45.5		45.5		45.5

		46		46		46		46

		46.5		46.5		46.5		46.5

		47		47		47		47

		47.5		47.5		47.5		47.5

		48		48		48		48

		48.5		48.5		48.5		48.5

		49		49		49		49

		49.5		49.5		49.5		49.5

		50		50		50		50

		50.5		50.5		50.5		50.5

		51		51		51		51

		51.5		51.5		51.5		51.5

		52		52		52		52

		52.5		52.5		52.5		52.5

		53		53		53		53

		53.5		53.5		53.5		53.5

		54		54		54		54

		54.5		54.5		54.5		54.5

		55		55		55		55

		55.5		55.5		55.5		55.5

		56		56		56		56

		56.5		56.5		56.5		56.5

		57		57		57		57

		57.5		57.5		57.5		57.5

		58		58		58		58

		58.5		58.5		58.5		58.5

		59		59		59		59



6.772 in. = nominal (undeflected) diameter

Size Pos 4

Size Pos 5

Size Pos 9

Size Pos 10

Distance from Return end  (inches)

Diameter (inches)

HGQ08 Collar Deflections (pole)

6.79465

6.79435

6.7912

6.78905

6.7904

6.79

6.78825

6.7867

6.789

6.7881

6.7845

6.7841

6.7876

6.7868

6.78595

6.78595

6.78785

6.7875

6.78505

6.7848

6.7856

6.7854

6.7885

6.78815

6.78775

6.7865

6.78505

6.7847

6.78595

6.78525

6.78465

6.78325

6.788

6.78585

6.7864

6.78635

6.7867

6.78665

6.78585

6.78525

6.7865

6.78635

6.78655

6.7857

6.7876

6.78745

6.7843

6.78545

6.78485

6.7868

6.7835

6.78305

6.789

6.78845

6.78845

6.7874

6.7852

6.78475

6.7867

6.7858

6.7841

6.7848

6.7867

6.7864

6.7865

6.7864

6.7873

6.7875

6.78905

6.78815

6.78615

6.78565

6.78455

6.78545

6.78405

6.7834

6.78765

6.7874

6.78595

6.7848

6.78665

6.7857

6.7876

6.78685

6.78745

6.78685

6.785

6.78485

6.7863

6.7865

6.78405

6.78395

6.7868

6.78695

6.7862

6.78715

6.7853

6.7853

6.7856

6.7847

6.78535

6.7851

6.78735

6.7867

6.787

6.78675

6.7868

6.7863

6.7859

6.78595

6.785

6.78495

6.78615

6.7853

6.78925

6.78795

6.79

6.78875

6.7845

6.78455

6.78465

6.7849

6.7841

6.78595

6.7855

6.78565

6.78725

6.78645

6.7892

6.7881

6.7878

6.7884

6.7881

6.78635

6.78555

6.7852

6.7859

6.7864

6.78685

6.7848

6.78815

6.78835

6.78945

6.78885

6.78675

6.78635

6.7843

6.78485

6.786

6.78575

6.78635

6.7869

6.7868

6.78775

6.7874

6.7871

6.78725

6.78695

6.7847

6.78405

6.7881

6.78845

6.786

6.78615

6.78875

6.7867

6.78725

6.78645

6.7851

6.78465

6.7859

6.78545

6.78555

6.786

6.7885

6.7861

6.7858

6.78595

6.7864

6.7857

6.78675

6.78665

6.7858

6.78625

6.78595

6.7859

6.78475

6.7848

6.7858

6.7854

6.78975

6.78935

6.7885

6.78515

6.7859

6.7858

6.788

6.7887

6.7877

6.78745

6.78775

6.78735

6.78715

6.7859

6.78555

6.78535

6.78615

6.7859

6.7864

6.78585

6.7856

6.7857

6.787

6.7862

6.78295

6.7826

6.7853

6.785

6.78465

6.78365

6.7834

6.78315

6.7838

6.78375

6.78375

6.78355

6.78505

6.7846

6.78255

6.7832

6.78395

6.78365

6.7837

6.7838

6.78505

6.78475

6.7835

6.78355

6.7835

6.78275

6.7838

6.78325

6.7826

6.78145

6.7835

6.7838

6.7859

6.7856

6.7861

6.7861

6.78705

6.78665

6.78665

6.7863

6.78755

6.7871

6.78645

6.7862

6.7857

6.78515

6.788

6.7871

6.789

6.78835

6.7868

6.7865

6.78545

6.78575

6.78675

6.78625

6.7847

6.7851

6.78815

6.78765

6.78815

6.7883

6.7873

6.7872

6.78565

6.78525

6.78535

6.78545

6.78695

6.788

6.78915

6.78855

6.78875

6.7887

6.78895

6.7888

6.78685

6.7866

6.7859

6.7863

6.7879

6.78665

6.78665

6.7866

6.78645

6.78615

6.786

6.78555

6.78485

6.78475

6.78785

6.7884

6.78565

6.7859

6.787

6.78705

6.78705

6.78655

6.78635

6.78675

6.78865

6.78865

6.78485

6.78425

6.78625

6.78605

6.78685

6.78675

6.78775

6.7876

6.7852

6.78495

6.78595

6.7858

6.7864

6.78465

6.78705

6.7851

6.78755

6.78795

6.78645

6.7865

6.7898

6.7899

6.78995

6.7892

6.78615

6.7859

6.78885

6.7888

6.786

6.7859

6.7861

6.78635

6.7865

6.78625

6.7851

6.78485

6.78675

6.7864

6.7853

6.7855

6.7875

6.78755

6.7861

6.786

6.7868

6.78685

6.78875

6.78745

6.78555

6.785

6.78735

6.78545

6.78735

6.7869

6.7864

6.7862

6.7873

6.78745

6.7849

6.78475

6.7859

6.78605

6.78375

6.7841

6.79065

6.79015

6.7873

6.7858

6.7865

6.7861

6.78755

6.7856

6.78435

6.7851

6.7845

6.7843

6.78625

6.7873

6.78655

6.78605

6.78715

6.7863

6.7849

6.7844

6.7864

6.78625

6.78695

6.7857

6.7885

6.78855

6.7853

6.7853

6.7875

6.78745

6.7858

6.78615

6.78345

6.78405

6.78465

6.78565

6.78675

6.787

6.7858

6.7865

6.7874

6.79035

6.7852

6.78505

6.7859

6.78535

6.78655

6.78535

6.78565

6.78645

6.78715

6.78655

6.7857

6.7861

6.78605

6.7855

6.78515

6.78465

6.7825

6.7821

6.7845

6.78405

6.7893

6.78755

6.7834

6.78385

6.78455

6.78425

6.78365

6.7839

6.78675

6.7861

6.7861

6.7873

6.7842

6.7841

6.7834

6.7848

6.78265

6.7835

6.785

6.7842

6.78385

6.7849

6.78445

6.78505

6.7815

6.7823

6.78645

6.78705

6.78815

6.78875

6.79195

6.7925

6.79145

6.79155



		0		0

		0.5		0.5

		1		1

		1.5		1.5

		2		2

		2.5		2.5

		3		3

		3.5		3.5

		4		4

		4.5		4.5

		5		5

		5.5		5.5

		6		6

		6.5		6.5

		7		7

		7.5		7.5

		8		8

		8.5		8.5

		9		9

		9.5		9.5

		10		10

		10.5		10.5

		11		11

		11.5		11.5

		12		12

		12.5		12.5

		13		13

		13.5		13.5

		14		14

		14.5		14.5

		15		15

		15.5		15.5

		16		16

		16.5		16.5

		17		17

		17.5		17.5

		18		18

		18.5		18.5

		19		19

		19.5		19.5

		20		20

		20.5		20.5

		21		21

		21.5		21.5

		22		22

		22.5		22.5

		23		23

		23.5		23.5

		24		24

		24.5		24.5

		25		25

		25.5		25.5

		26		26

		26.5		26.5

		27		27

		27.5		27.5

		28		28

		28.5		28.5

		29		29

		29.5		29.5

		30		30

		30.5		30.5

		31		31

		31.5		31.5

		32		32

		32.5		32.5

		33		33

		33.5		33.5

		34		34

		34.5		34.5

		35		35

		35.5		35.5

		36		36

		36.5		36.5

		37		37

		37.5		37.5

		38		38

		38.5		38.5

		39		39

		39.5		39.5

		40		40

		40.5		40.5

		41		41

		41.5		41.5

		42		42

		42.5		42.5

		43		43

		43.5		43.5

		44		44

		44.5		44.5

		45		45

		45.5		45.5

		46		46

		46.5		46.5

		47		47

		47.5		47.5

		48		48

		48.5		48.5

		49		49

		49.5		49.5

		50		50

		50.5		50.5

		51		51

		51.5		51.5

		52		52

		52.5		52.5

		53		53

		53.5		53.5

		54		54

		54.5		54.5

		55		55

		55.5		55.5

		56		56

		56.5		56.5

		57		57

		57.5		57.5

		58		58

		58.5		58.5

		59		59



7.260 = nominal (undeflected) diameter

Size Pos 2

Size Pos 7

Distance from Return End (inches)

Diameter (inches)

HGQ08 Collar Deflections after keying (midplane)

7.2816

7.2815

7.27605

7.2759

7.27435

7.2734

7.273

7.2731

7.27235

7.27305

7.2718

7.2738

7.2728

7.27425

7.2724

7.2731

7.27285

7.2743

7.27155

7.2737

7.27265

7.27375

7.2729

7.2726

7.27225

7.27295

7.27325

7.27385

7.2729

7.27355

7.27185

7.27385

7.27225

7.27335

7.27305

7.2741

7.2719

7.27345

7.27155

7.2736

7.27285

7.2736

7.2728

7.27325

7.27315

7.27335

7.27345

7.27385

7.27205

7.27335

7.27235

7.27365

7.27285

7.27425

7.2727

7.2733

7.2724

7.27275

7.2732

7.2743

7.2732

7.27375

7.2722

7.2736

7.2723

7.2733

7.27255

7.27335

7.27235

7.2735

7.273

7.27355

7.27245

7.27305

7.27265

7.27315

7.27315

7.2739

7.2719

7.27315

7.2725

7.2734

7.27275

7.27335

7.2727

7.27325

7.2721

7.27275

7.27235

7.27285

7.27205

7.27245

7.27225

7.27195

7.27175

7.2715

7.27095

7.2719

7.2713

7.2723

7.2708

7.27195

7.2715

7.27135

7.27155

7.2706

7.2715

7.27115

7.2716

7.2717

7.272

7.2721

7.2727

7.27355

7.2721

7.274

7.2735

7.27365

7.27215

7.27445

7.27215

7.27335

7.27225

7.27325

7.27265

7.2731

7.2727

7.273

7.27245

7.2723

7.2729

7.27325

7.2723

7.27305

7.273

7.27315

7.2741

7.27315

7.2735

7.27425

7.27235

7.27395

7.2732

7.2744

7.27255

7.2741

7.2721

7.27405

7.2726

7.2746

7.2723

7.2741

7.2729

7.2733

7.27325

7.274

7.27315

7.2737

7.2722

7.2727

7.27335

7.27405

7.27255

7.2729

7.27285

7.27225

7.2734

7.27385

7.2734

7.27395

7.273

7.2726

7.27275

7.27405

7.2721

7.27275

7.2721

7.27305

7.27275

7.27255

7.27345

7.27305

7.27265

7.2731

7.2723

7.2736

7.2726

7.2738

7.2722

7.27325

7.2721

7.27305

7.27245

7.2735

7.2721

7.2735

7.27205
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Chart3

		0		0		0		0

		0.5		0.5		0.5		0.5

		1		1		1		1

		1.5		1.5		1.5		1.5

		2		2		2		2

		2.5		2.5		2.5		2.5

		3		3		3		3

		3.5		3.5		3.5		3.5

		4		4		4		4

		4.5		4.5		4.5		4.5

		5		5		5		5

		5.5		5.5		5.5		5.5

		6		6		6		6

		6.5		6.5		6.5		6.5

		7		7		7		7

		7.5		7.5		7.5		7.5

		8		8		8		8

		8.5		8.5		8.5		8.5

		9		9		9		9

		9.5		9.5		9.5		9.5

		10		10		10		10

		10.5		10.5		10.5		10.5

		11		11		11		11

		11.5		11.5		11.5		11.5

		12		12		12		12

		12.5		12.5		12.5		12.5

		13		13		13		13

		13.5		13.5		13.5		13.5

		14		14		14		14

		14.5		14.5		14.5		14.5

		15		15		15		15

		15.5		15.5		15.5		15.5

		16		16		16		16

		16.5		16.5		16.5		16.5

		17		17		17		17

		17.5		17.5		17.5		17.5

		18		18		18		18

		18.5		18.5		18.5		18.5

		19		19		19		19

		19.5		19.5		19.5		19.5

		20		20		20		20

		20.5		20.5		20.5		20.5

		21		21		21		21

		21.5		21.5		21.5		21.5

		22		22		22		22

		22.5		22.5		22.5		22.5

		23		23		23		23

		23.5		23.5		23.5		23.5

		24		24		24		24

		24.5		24.5		24.5		24.5

		25		25		25		25

		25.5		25.5		25.5		25.5

		26		26		26		26

		26.5		26.5		26.5		26.5

		27		27		27		27

		27.5		27.5		27.5		27.5

		28		28		28		28

		28.5		28.5		28.5		28.5

		29		29		29		29

		29.5		29.5		29.5		29.5

		30		30		30		30

		30.5		30.5		30.5		30.5

		31		31		31		31

		31.5		31.5		31.5		31.5

		32		32		32		32

		32.5		32.5		32.5		32.5

		33		33		33		33

		33.5		33.5		33.5		33.5

		34		34		34		34

		34.5		34.5		34.5		34.5

		35		35		35		35

		35.5		35.5		35.5		35.5

		36		36		36		36

		36.5		36.5		36.5		36.5

		37		37		37		37

		37.5		37.5		37.5		37.5

		38		38		38		38

		38.5		38.5		38.5		38.5

		39		39		39		39

		39.5		39.5		39.5		39.5

		40		40		40		40

		40.5		40.5		40.5		40.5

		41		41		41		41

		41.5		41.5		41.5		41.5

		42		42		42		42

		42.5		42.5		42.5		42.5

		43		43		43		43

		43.5		43.5		43.5		43.5

		44		44		44		44

		44.5		44.5		44.5		44.5

		45		45		45		45

		45.5		45.5		45.5		45.5

		46		46		46		46

		46.5		46.5		46.5		46.5

		47		47		47		47

		47.5		47.5		47.5		47.5

		48		48		48		48

		48.5		48.5		48.5		48.5

		49		49		49		49

		49.5		49.5		49.5		49.5

		50		50		50		50

		50.5		50.5		50.5		50.5

		51		51		51		51

		51.5		51.5		51.5		51.5

		52		52		52		52

		52.5		52.5		52.5		52.5

		53		53		53		53

		53.5		53.5		53.5		53.5

		54		54		54		54

		54.5		54.5		54.5		54.5

		55		55		55		55

		55.5		55.5		55.5		55.5

		56		56		56		56

		56.5		56.5		56.5		56.5

		57		57		57		57

		57.5		57.5		57.5		57.5

		58		58		58		58

		58.5		58.5		58.5		58.5

		59		59		59		59



6.772 in. = nominal (undeflected) diameter

Size Pos 4

Size Pos 5

Size Pos 9

Size Pos 10

Distance from Return end  (inches)

Diameter (inches)

HGQ08 Collar Deflections (pole)

6.79465

6.79435

6.7912

6.78905

6.7904

6.79

6.78825

6.7867

6.789

6.7881

6.7845

6.7841

6.7876

6.7868

6.78595

6.78595

6.78785

6.7875

6.78505

6.7848

6.7856

6.7854

6.7885

6.78815

6.78775

6.7865

6.78505

6.7847

6.78595

6.78525

6.78465

6.78325

6.788

6.78585

6.7864

6.78635

6.7867

6.78665

6.78585

6.78525

6.7865

6.78635

6.78655

6.7857

6.7876

6.78745

6.7843

6.78545

6.78485

6.7868

6.7835

6.78305

6.789

6.78845

6.78845

6.7874

6.7852

6.78475

6.7867

6.7858

6.7841

6.7848

6.7867

6.7864

6.7865

6.7864

6.7873

6.7875

6.78905

6.78815

6.78615

6.78565

6.78455

6.78545

6.78405

6.7834

6.78765

6.7874

6.78595

6.7848

6.78665

6.7857

6.7876

6.78685

6.78745

6.78685

6.785

6.78485

6.7863

6.7865

6.78405

6.78395

6.7868

6.78695

6.7862

6.78715

6.7853

6.7853

6.7856

6.7847

6.78535

6.7851

6.78735

6.7867

6.787

6.78675

6.7868

6.7863

6.7859

6.78595

6.785

6.78495

6.78615

6.7853

6.78925

6.78795

6.79

6.78875

6.7845

6.78455

6.78465

6.7849

6.7841

6.78595

6.7855

6.78565

6.78725

6.78645

6.7892

6.7881

6.7878

6.7884

6.7881

6.78635

6.78555

6.7852

6.7859

6.7864

6.78685

6.7848

6.78815

6.78835

6.78945

6.78885

6.78675

6.78635

6.7843

6.78485

6.786

6.78575

6.78635

6.7869

6.7868

6.78775

6.7874

6.7871

6.78725

6.78695

6.7847

6.78405

6.7881

6.78845

6.786

6.78615

6.78875

6.7867

6.78725

6.78645

6.7851

6.78465

6.7859

6.78545

6.78555

6.786

6.7885

6.7861

6.7858

6.78595

6.7864

6.7857

6.78675

6.78665

6.7858

6.78625

6.78595

6.7859

6.78475

6.7848

6.7858

6.7854

6.78975

6.78935

6.7885

6.78515

6.7859

6.7858

6.788

6.7887

6.7877

6.78745

6.78775

6.78735

6.78715

6.7859

6.78555

6.78535

6.78615

6.7859

6.7864

6.78585

6.7856

6.7857

6.787

6.7862

6.78295

6.7826

6.7853

6.785

6.78465

6.78365

6.7834

6.78315

6.7838

6.78375

6.78375

6.78355

6.78505

6.7846

6.78255

6.7832

6.78395

6.78365

6.7837

6.7838

6.78505

6.78475

6.7835

6.78355

6.7835

6.78275

6.7838

6.78325

6.7826

6.78145

6.7835

6.7838

6.7859

6.7856

6.7861

6.7861

6.78705

6.78665

6.78665

6.7863

6.78755

6.7871

6.78645

6.7862

6.7857

6.78515

6.788

6.7871

6.789

6.78835

6.7868

6.7865

6.78545

6.78575

6.78675

6.78625

6.7847

6.7851

6.78815

6.78765

6.78815

6.7883

6.7873

6.7872

6.78565

6.78525

6.78535

6.78545

6.78695

6.788

6.78915

6.78855

6.78875

6.7887

6.78895

6.7888

6.78685

6.7866

6.7859

6.7863

6.7879

6.78665

6.78665

6.7866

6.78645

6.78615

6.786

6.78555

6.78485

6.78475

6.78785

6.7884

6.78565

6.7859

6.787

6.78705

6.78705

6.78655

6.78635

6.78675

6.78865

6.78865

6.78485

6.78425

6.78625

6.78605

6.78685

6.78675

6.78775

6.7876

6.7852

6.78495

6.78595

6.7858

6.7864

6.78465

6.78705

6.7851

6.78755

6.78795

6.78645

6.7865

6.7898

6.7899

6.78995

6.7892

6.78615

6.7859

6.78885

6.7888

6.786

6.7859

6.7861

6.78635

6.7865

6.78625

6.7851

6.78485

6.78675

6.7864

6.7853

6.7855

6.7875

6.78755

6.7861

6.786

6.7868

6.78685

6.78875

6.78745

6.78555

6.785

6.78735

6.78545

6.78735

6.7869

6.7864

6.7862

6.7873

6.78745

6.7849

6.78475

6.7859

6.78605

6.78375

6.7841

6.79065

6.79015

6.7873

6.7858

6.7865

6.7861

6.78755

6.7856

6.78435

6.7851

6.7845

6.7843

6.78625

6.7873

6.78655

6.78605

6.78715

6.7863

6.7849

6.7844

6.7864

6.78625

6.78695

6.7857

6.7885

6.78855

6.7853

6.7853

6.7875

6.78745

6.7858

6.78615

6.78345

6.78405

6.78465

6.78565

6.78675

6.787

6.7858

6.7865

6.7874

6.79035

6.7852

6.78505

6.7859

6.78535

6.78655

6.78535

6.78565

6.78645

6.78715

6.78655

6.7857

6.7861

6.78605

6.7855

6.78515

6.78465

6.7825

6.7821

6.7845

6.78405

6.7893

6.78755

6.7834

6.78385

6.78455

6.78425

6.78365

6.7839

6.78675

6.7861

6.7861

6.7873

6.7842

6.7841

6.7834

6.7848

6.78265

6.7835

6.785

6.7842

6.78385

6.7849

6.78445

6.78505

6.7815

6.7823

6.78645

6.78705

6.78815

6.78875

6.79195

6.7925

6.79145

6.79155



hgq08-2 - O

		

		10/25/99 10:06		Damon   POS  #  2  ZONE # 1

		Reading #		Reading At		IDC # 1		IDC # 2		Diameter		Diameter

																																																														Measurements taken by J. Page  10-22-99

		0		3		0.14935		0.12385		7.2732		7.27365		7.273425

		1		3.5		0.14935		0.12385		7.2732		7.27365		7.273425																																														Inches from

		2		4		0.15035		0.12245		7.2728		7.2734		7.2731																																												Size Pos 7		Return End		Size Pos 4		Size Pos 5		Size Pos 9		Size Pos 10

		3		4.5		0.15285		0.1208		7.27365		7.27345		7.27355																																												7.2815		0		6.79465		6.79435		6.7912		6.78905

		4		5		0.1538		0.1191		7.2729		7.27275		7.272825																																												7.2759		0.5		6.7904		6.79		6.78825		6.7867

		5		5.5		0.15505		0.1173		7.27235		7.2725		7.272425																																												7.2734		1		6.789		6.7881		6.7845		6.7841

		6		6		0.15685		0.11635		7.2732		7.27305		7.273125																																												7.2731		1.5		6.7876		6.7868		6.78595		6.78595

		7		6.5		0.1589		0.11455		7.27345		7.2728		7.273125																																												7.27305		2		6.78785		6.7875		6.78505		6.7848

		8		7		0.1604		0.11325		7.27365		7.27375		7.2737																																												7.2738		2.5		6.7856		6.7854		6.7885		6.78815

		9		7.5		0.1616		0.1108		7.2724		7.27235		7.272375																																												7.27425		3		6.78775		6.7865		6.78505		6.7847

		10		8		0.1624		0.10965		7.27205		7.27235		7.2722																																												7.2731		3.5		6.78595		6.78525		6.78465		6.78325

		11		8.5		0.164		0.10795		7.27195		7.27195		7.27195																																												7.2743		4		6.788		6.78585		6.7864		6.78635

		12		9		0.1668		0.10645		7.27325		7.2723		7.272775																																												7.2737		4.5		6.7867		6.78665		6.78585		6.78525

		13		9.5		0.1683		0.1049		7.2732		7.2726		7.2729																																												7.27375		5		6.7865		6.78635		6.78655		6.7857

		14		10		0.1694		0.1028		7.2722		7.2723		7.27225																																												7.2726		5.5		6.7876		6.78745		6.7843		6.78545

		15		10.5		0.17105		0.1007		7.27175		7.27225		7.272																																												7.27295		6		6.78485		6.7868		6.7835		6.78305

		16		11		0.17315		0.0994		7.27255		7.2723		7.272425																																												7.27385		6.5		6.789		6.78845		6.78845		6.7874

		17		11.5		0.17555		0.0981		7.27365		7.2734		7.273525																																												7.27355		7		6.7852		6.78475		6.7867		6.7858

		18		12		0.1762		0.0963		7.2725		7.2724		7.27245																																												7.27385		7.5		6.7841		6.7848		6.7867		6.7864

		19		12.5		0.1776		0.09405		7.27165		7.2717		7.271675																																												7.27335		8		6.7865		6.7864		6.7873		6.7875

		20		13		0.179		0.0938		7.2728		7.27245		7.272625																																												7.2741		8.5		6.78905		6.78815		6.78615		6.78565

		21		13.5		0.1806		0.09195		7.27255		7.27225		7.2724																																												7.27345		9		6.78455		6.78545		6.78405		6.7834

		22		14		0.18185		0.08995		7.2718		7.27175		7.271775																																												7.2736		9.5		6.78765		6.7874		6.78595		6.7848

		23		14.5		0.18335		0.08965		7.273		7.2729		7.27295																																												7.2736		10		6.78665		6.7857		6.7876		6.78685

		24		15		0.1846		0.0877		7.2723		7.2724		7.27235																																												7.27325		10.5		6.78745		6.78685		6.785		6.78485

		25		15.5		0.18615		0.0866		7.27275		7.2727		7.272725																																												7.27335		11		6.7863		6.7865		6.78405		6.78395

		26		16		0.18775		0.0861		7.27385		7.2722		7.273025																																												7.27385		11.5		6.7868		6.78695		6.7862		6.78715

		27		16.5		0.1884		0.08375		7.27215		7.27205		7.2721																																												7.27335		12		6.7853		6.7853		6.7856		6.7847

		28		17		0.1895		0.0824		7.2719		7.2719		7.2719																																												7.27365		12.5		6.78535		6.7851		6.78735		6.7867

		29		17.5		0.19205		0.0818		7.27385		7.2733		7.273575																																												7.27425		13		6.787		6.78675		6.7868		6.7863

		30		18		0.19345		0.07985		7.2733		7.2726		7.27295																																												7.2733		13.5		6.7859		6.78595		6.785		6.78495

		31		18.5		0.1944		0.0779		7.2723		7.27205		7.272175																																												7.27275		14		6.78615		6.7853		6.78925		6.78795

		32		19		0.1961		0.0758		7.2719		7.27195		7.271925																																												7.2743		14.5		6.79		6.78875		6.7845		6.78455

		33		19.5		0.1977		0.07535		7.27305		7.2726		7.272825																																												7.27375		15		6.78465		6.7849		6.7841		6.78595

		34		20		0.19955		0.0734		7.27295		7.27265		7.2728																																												7.2736		15.5		6.7855		6.78565		6.78725		6.78645

		35		20.5		0.20135		0.07115		7.2725		7.2722		7.27235																																												7.2733		16		6.7892		6.7881		6.7878		6.7884

		36		21		0.2026		0.06955		7.27215		7.27175		7.27195																																												7.27335		16.5		6.7881		6.78635		6.78555		6.7852

		37		21.5		0.2047		0.06795		7.27265		7.27195		7.2723																																												7.2735		17		6.7859		6.7864		6.78685		6.7848

		38		22		0.20655		0.0661		7.27265		7.27245		7.27255																																												7.27355		17.5		6.78815		6.78835		6.78945		6.78885

		39		22.5		0.2083		0.06315		7.27145		7.27175		7.2716																																												7.27305		18		6.78675		6.78635		6.7843		6.78485

		40		23		0.20995		0.06195		7.2719		7.27145		7.271675																																												7.27315		18.5		6.786		6.78575		6.78635		6.7869

		41		23.5		0.21165		0.06105		7.2727		7.27245		7.272575																																												7.2739		19		6.7868		6.78775		6.7874		6.7871

		42		24		0.2121		0.06055		7.27265		7.27265		7.27265																																												7.27315		19.5		6.78725		6.78695		6.7847		6.78405

		43		24.5		0.21115		0.06055		7.2717		7.2723		7.272																																												7.2734		20		6.7881		6.78845		6.786		6.78615

		44		25		0.21025		0.06125		7.2715		7.27205		7.271775																																												7.27335		20.5		6.78875		6.7867		6.78725		6.78645

		45		25.5		0.2096		0.06185		7.27145		7.2726		7.272025																																												7.27325		21		6.7851		6.78465		6.7859		6.78545

		46		26		0.20865		0.0622		7.27085		7.2712		7.271025																																												7.27275		21.5		6.78555		6.786		6.7885		6.7861

		47		26.5		0.2092		0.0629		7.2721		7.2718		7.27195																																												7.27285		22		6.7858		6.78595		6.7864		6.7857

		48		27		0.20845		0.06335		7.2718		7.2714		7.2716																																												7.27245		22.5		6.78675		6.78665		6.7858		6.78625

		49		27.5		0.20845		0.06305		7.2715		7.27155		7.271525																										If we assume the prestress is 1.55 uM per MPa, based on the radial deflections																		7.27195		23		6.78595		6.7859		6.78475		6.7848

		50		28		0.2083		0.06305		7.27135		7.27155		7.27145																										at the midplane, the preload from collar deflections is																		7.2715		23.5		6.7858		6.7854		6.78975		6.78935

		51		28.5		0.20765		0.06335		7.271		7.2707		7.27085																										165uM / 1.55uM per Mpa = 106MPa = 15400psi.																		7.2719		24		6.7885		6.78515		6.7859		6.7858

		52		29		0.20685		0.06375		7.2706		7.2704		7.2705																																												7.2723		24.5		6.788		6.7887		6.7877		6.78745

		53		29.5		0.2071		0.0634		7.2705		7.2702		7.27035																																								25		7.2708		7.27195		25		6.78775		6.78735		6.78715		6.7859

		54		30		0.2072		0.064		7.2712		7.27095		7.271075																																								25.5		7.2715		7.27135		25.5		6.78555		6.78535		6.78615		6.7859

		55		30.5		0.20805		0.0638		7.27185		7.27145		7.27165																																								26		7.27155		7.2706		26		6.7864		6.78585		6.7856		6.7857

		56		31		0.20875		0.06345		7.2722		7.2721		7.27215																																								26.5		7.2715		7.27115		26.5		6.787		6.7862		6.78295		6.7826

		57		31.5		0.2086		0.0634		7.272		7.27245		7.272225																																								27		7.2716		7.2717		27		6.7853		6.785		6.78465		6.78365

		58		32		0.20845		0.0636		7.27205		7.27255		7.2723																																								27.5		7.272		7.2721		27.5		6.7834		6.78315		6.7838		6.78375

		59		32.5		0.20775		0.0642		7.27195		7.27175		7.27185																																								28		7.2727		7.27355		28		6.78375		6.78355		6.78505		6.7846

		60		33		0.2075		0.0641		7.2716		7.2719		7.27175																																								28.5		7.2721		7.274		28.5		6.78255		6.7832		6.78395		6.78365

		61		33.5		0.2072		0.0644		7.2716		7.27185		7.271725																																								29		7.2735		7.27365		29		6.7837		6.7838		6.78505		6.78475

		62		34		0.2075		0.06445		7.27195		7.27265		7.2723																																								29.5		7.27215		7.27445		29.5		6.7835		6.78355		6.7835		6.78275

		63		34.5		0.20785		0.06455		7.2724		7.2724		7.2724																																								30		7.27215		7.27335		30		6.7838		6.78325		6.7826		6.78145

		64		35		0.2072		0.06425		7.27145		7.2715		7.271475																																								30.5		7.27225		7.27325		30.5		6.7835		6.7838		6.7859		6.7856

		65		35.5		0.20755		0.0646		7.27215		7.27235		7.27225																																								31		7.27265		7.2731		31		6.7861		6.7861		6.78705		6.78665

		66		36		0.2073		0.0645		7.2718		7.27165		7.271725																																								31.5		7.2727		7.273		31.5		6.78665		6.7863		6.78755		6.7871

		67		36.5		0.207		0.0654		7.2724		7.27215		7.272275																																								32		7.27245		7.2723		32		6.78645		6.7862		6.7857		6.78515

		68		37		0.2073		0.06625		7.27355		7.27355		7.27355																																								32.5		7.2729		7.27325		32.5		6.788		6.7871		6.789		6.78835

		69		37.5		0.20665		0.06595		7.2726		7.27265		7.272625																																								33		7.2723		7.27305		33		6.7868		6.7865		6.78545		6.78575

		70		38		0.20695		0.0655		7.27245		7.27205		7.27225																																								33.5		7.273		7.27315		33.5		6.78675		6.78625		6.7847		6.7851

		71		38.5		0.20695		0.06595		7.2729		7.27285		7.272875																																								34		7.2741		7.27315		34		6.78815		6.78765		6.78815		6.7883

		72		39		0.2063		0.0651		7.2714		7.27225		7.271825																																								34.5		7.2735		7.27425		34.5		6.7873		6.7872		6.78565		6.78525

		73		39.5		0.2063		0.0655		7.2718		7.2718		7.2718																																								35		7.27235		7.27395		35		6.78535		6.78545		6.78695		6.788

		74		40		0.2062		0.06625		7.27245		7.27255		7.2725																																								35.5		7.2732		7.2744		35.5		6.78915		6.78855		6.78875		6.7887

		75		40.5		0.20625		0.0668		7.27305		7.2726		7.272825																																								36		7.27255		7.2741		36		6.78895		6.7888		6.78685		6.7866

		76		41		0.2063		0.0674		7.2737		7.27315		7.273425																																								36.5		7.2721		7.27405		36.5		6.7859		6.7863		6.7879		6.78665

		77		41.5		0.20535		0.0674		7.27275		7.2726		7.272675																																								37		7.2726		7.2746		37		6.78665		6.7866		6.78645		6.78615

		78		42		0.206		0.0674		7.2734		7.2727		7.27305																																								37.5		7.2723		7.2741		37.5		6.786		6.78555		6.78485		6.78475

		79		42.5		0.20535		0.06625		7.2716		7.2716		7.2716																																								38		7.2729		7.2733		38		6.78785		6.7884		6.78565		6.7859

		80		43		0.20645		0.06705		7.2735		7.2732		7.27335																																								38.5		7.27325		7.274		38.5		6.787		6.78705		6.78705		6.78655

		81		43.5		0.2058		0.06805		7.27385		7.27325		7.27355																																								39		7.27315		7.2737		39		6.78635		6.78675		6.78865		6.78865

		82		44		0.2055		0.06685		7.27235		7.27295		7.27265																																								39.5		7.2722		7.2727		39.5		6.78485		6.78425		6.78625		6.78605

		83		44.5		0.206		0.0675		7.2735		7.27275		7.273125																																								40		7.27335		7.27405		40		6.78685		6.78675		6.78775		6.7876

		84		45		0.2061		0.06755		7.27365		7.2736		7.273625																																								40.5		7.27255		7.2729		40.5		6.7852		6.78495		6.78595		6.7858

		85		45.5		0.20615		0.06615		7.2723		7.27215		7.272225																																								41		7.27285		7.27225		41		6.7864		6.78465		6.78705		6.7851

		86		46		0.2061		0.0669		7.273		7.2737		7.27335																																								41.5		7.2734		7.27385		41.5		6.78755		6.78795		6.78645		6.7865

		87		46.5		0.2057		0.06685		7.27255		7.27245		7.2725																																								42		7.2734		7.27395		42		6.7898		6.7899		6.78995		6.7892

		88		47		0.2059		0.06685		7.27275		7.27245		7.2726																																								42.5		7.273		7.2726		42.5		6.78615		6.7859		6.78885		6.7888

		89		47.5		0.20535		0.0675		7.27285		7.2728		7.272825																																								43		7.27275		7.27405		43		6.786		6.7859		6.7861		6.78635

		90		48		0.20505		0.06815		7.2732		7.27215		7.272675																																								43.5		7.2721		7.27275		43.5		6.7865		6.78625		6.7851		6.78485

		91		48.5		0.2033		0.0685		7.2718		7.2721		7.27195																																								44		7.2721		7.27305		44		6.78675		6.7864		6.7853		6.7855

		92		49		0.2034		0.0683		7.2717		7.27155		7.271625																																								44.5		7.27275		7.27255		44.5		6.7875		6.78755		6.7861		6.786

		93		49.5		0.20255		0.0703		7.27285		7.27265		7.27275																																								45		7.27345		7.27305		45		6.7868		6.78685		6.78875		6.78745

		94		50		0.20215		0.0699		7.27205		7.27225		7.27215																																								45.5		7.27265		7.2731		45.5		6.78555		6.785		6.78735		6.78545

		95		50.5		0.2018		0.07015		7.27195		7.2727		7.272325																																								46		7.2723		7.2736		46		6.78735		6.7869		6.7864		6.7862

		96		51		0.201		0.07125		7.27225		7.27275		7.2725																																								46.5		7.2726		7.2738		46.5		6.7873		6.78745		6.7849		6.78475

		97		51.5		0.2008		0.0715		7.2723		7.2722		7.27225																																								47		7.2722		7.27325		47		6.7859		6.78605		6.78375		6.7841

		98		52		0.20035		0.0731		7.27345		7.2735		7.273475																																								47.5		7.2721		7.27305		47.5		6.79065		6.79015		6.7873		6.7858

		99		52.5		0.19935		0.07345		7.2728		7.27335		7.273075																																								48		7.27245		7.2735		48		6.7865		6.7861		6.78755		6.7856

		100		53		0.1986		0.07375		7.27235		7.27175		7.27205																																								48.5		7.2721		7.2735		48.5		6.78435		6.7851		6.7845		6.7843

		101		53.5		0.1979		0.07465		7.27255		7.27285		7.2727																																								49		7.27205		7.2741		49		6.78625		6.7873		6.78655		6.78605

		102		54		0.1976		0.07575		7.27335		7.27325		7.2733																																								49.5		7.27235		7.27355		49.5		6.78715		6.7863		6.7849		6.7844

		103		54.5		0.1961		0.07695		7.27305		7.27285		7.27295																																								50		7.2728		7.27325		50		6.7864		6.78625		6.78695		6.7857

		104		55		0.1959		0.07715		7.27305		7.273		7.273025																																								50.5		7.27255		7.27395		50.5		6.7885		6.78855		6.7853		6.7853

		105		55.5		0.19435		0.0787		7.27305		7.27345		7.27325																																								51		7.2732		7.2741		51		6.7875		6.78745		6.7858		6.78615

		106		56		0.1936		0.07965		7.27325		7.2733		7.273275																																								51.5		7.27275		7.274		51.5		6.78345		6.78405		6.78465		6.78565

		107		56.5		0.1927		0.0808		7.2735		7.2732		7.27335																																								52		7.2732		7.2741		52		6.78675		6.787		6.7858		6.7865

		108		57		0.19115		0.0813		7.27245		7.27275		7.2726																																								52.5		7.2729		7.27445		52.5		6.7874		6.79035		6.7852		6.78505

		109		57.5		0.1899		0.08245		7.27235		7.2722		7.272275																																								53		7.27215		7.27425		53		6.7859		6.78535		6.78655		6.78535

		110		58		0.1892		0.08295		7.27215		7.27215		7.27215																																								53.5		7.27235		7.2743		53.5		6.78565		6.78645		6.78715		6.78655

		111		58.5		0.18775		0.0845		7.27225		7.27215		7.2722																																								54		7.2731		7.2736		54		6.7857		6.7861		6.78605		6.7855

		112		59		0.18655		0.08435		7.2709		7.27095		7.270925																																								54.5		7.2722		7.2736		54.5		6.78515		6.78465		6.7825		6.7821

		113		59.5		0.18535		0.08695		7.2723		7.272		7.27215																																								55		7.2718		7.27285		55		6.7845		6.78405		6.7893		6.78755

		114		60		0.184		0.0873		7.2713		7.2711		7.2712																																								55.5		7.27145		7.2721		55.5		6.7834		6.78385		6.78455		6.78425

		115		60.5		0.1828		0.08845		7.27125		7.27185		7.27155																																								56		7.2716		7.2733		56		6.78365		6.7839		6.78675		6.7861

		116		61		0.18235		0.0899		7.27225		7.27265		7.27245																																								56.5		7.2713		7.27255		56.5		6.7861		6.7873		6.7842		6.7841

		117		61.5		0.1825		0.0917		7.2742		7.27435		7.274275																																								57		7.2708		7.27215		57		6.7834		6.7848		6.78265		6.7835

		118		62		0.1834		0.09575		7.27915		7.27915		7.27915																																								57.5		7.2718		7.27275		57.5		6.785		6.7842		6.78385		6.7849

																																																						58		7.27265		7.27325		58		6.78445		6.78505		6.7815		6.7823

		10/25/99 10:35		Damon   POS  #  7  ZONE # 1																																																		58.5		7.2743		7.27565		58.5		6.78645		6.78705		6.78815		6.78875

		Reading #		Reading At		IDC # 1		IDC # 2		Diameter		Diameter																																										59		7.27865		7.2805		59		6.79195		6.7925		6.79145		6.79155

																																																						Mean		7.273		7.273				6.786		6.786		6.786		6.786

		0		3		0.10705		0.16555		7.2726		7.27265		7.272625																																										Size Pos 2		Size Pos 7				Size Pos 4		Size Pos 5		Size Pos 9		Size Pos 10

		1		3.5		0.10705		0.16555		7.2726		7.27265		7.272625																																								Nominal		7.26		7.26				6.772		6.772		6.772		6.772

		2		4		0.10785		0.1649		7.27275		7.273		7.272875																																								Mean Defl.		0.0126		0.0134				0.0145		0.0143		0.0141		0.0138

		3		4.5		0.1102		0.16345		7.27365		7.2738		7.273725

		4		5		0.11095		0.16295		7.2739		7.27325		7.273575

		5		5.5		0.11305		0.16095		7.274		7.2738		7.2739

		6		6		0.114		0.1593		7.2733		7.2735		7.2734

		7		6.5		0.11515		0.1583		7.27345		7.2727		7.273075																																										If we assume the prestress is 1.55 uM per MPa, based on the radial deflections

		8		7		0.117		0.15665		7.27365		7.2735		7.273575																																										at the midplane, the preload from collar deflections is

		9		7.5		0.11805		0.1549		7.27295		7.27285		7.2729																																										165uM / 1.55uM per Mpa = 106MPa

		10		8		0.1191		0.1533		7.2724		7.27305		7.272725

		11		8.5		0.1199		0.1522		7.2721		7.2726		7.27235

		12		9		0.12115		0.15045		7.2716		7.27235		7.271975

		13		9.5		0.12285		0.14945		7.2723		7.2733		7.2728

		14		10		0.12535		0.14785		7.2732		7.273		7.2731

		15		10.5		0.12595		0.14625		7.2722		7.27315		7.272675

		16		11		0.128		0.14465		7.27265		7.2725		7.272575

		17		11.5		0.1289		0.14435		7.27325		7.27315		7.2732

		18		12		0.1305		0.14175		7.27225		7.27215		7.2722

		19		12.5		0.1319		0.14105		7.27295		7.2723		7.272625

		20		13		0.1331		0.13925		7.27235		7.27245		7.2724

		21		13.5		0.1339		0.13765		7.27155		7.2716		7.271575

		22		14		0.1352		0.13665		7.27185		7.27185		7.27185

		23		14.5		0.13605		0.1372		7.27325		7.2731		7.273175

		24		15		0.13665		0.13565		7.2723		7.27215		7.272225

		25		15.5		0.1387		0.134		7.2727		7.2727		7.2727

		26		16		0.1397		0.1334		7.2731		7.2731		7.2731

		27		16.5		0.13995		0.1323		7.27225		7.27235		7.2723

		28		17		0.1407		0.1308		7.2715		7.27245		7.271975

		29		17.5		0.143		0.13025		7.27325		7.2732		7.273225

		30		18		0.14295		0.12885		7.2718		7.27195		7.271875

		31		18.5		0.1453		0.1274		7.2727		7.27265		7.272675

		32		19		0.1463		0.1257		7.272		7.2722		7.2721

		33		19.5		0.14775		0.1245		7.27225		7.27205		7.27215

		34		20		0.1493		0.1229		7.2722		7.2722		7.2722

		35		20.5		0.15035		0.12175		7.2721		7.27285		7.272475

		36		21		0.15155		0.1204		7.27195		7.27105		7.2715

		37		21.5		0.15425		0.11845		7.2727		7.2719		7.2723

		38		22		0.1562		0.1162		7.2724		7.2724		7.2724

		39		22.5		0.15785		0.11395		7.2718		7.27165		7.271725

		40		23		0.1589		0.11285		7.27175		7.27195		7.27185

		41		23.5		0.16		0.1124		7.2724		7.272		7.2722

		42		24		0.15985		0.11235		7.2722		7.27135		7.271775

		43		24.5		0.1589		0.11285		7.27175		7.27175		7.27175

		44		25		0.1581		0.11425		7.27235		7.27195		7.27215

		45		25.5		0.1568		0.1149		7.2717		7.27125		7.271475

		46		26		0.15545		0.1156		7.27105		7.271		7.271025

		47		26.5		0.15615		0.115		7.27115		7.2714		7.271275

		48		27		0.1555		0.11525		7.27075		7.2705		7.270625

		49		27.5		0.15525		0.11595		7.2712		7.27105		7.271125

		50		28		0.1544		0.1161		7.2705		7.27075		7.270625

		51		28.5		0.15325		0.1178		7.27105		7.2699		7.270475

		52		29		0.1521		0.11785		7.26995		7.26985		7.2699

		53		29.5		0.15115		0.1188		7.26995		7.2706		7.270275

		54		30		0.15235		0.11915		7.2715		7.27105		7.271275

		55		30.5		0.15195		0.11935		7.2713		7.27125		7.271275

		56		31		0.15215		0.1204		7.27255		7.27265		7.2726

		57		31.5		0.1522		0.1207		7.2729		7.273		7.27295

		58		32		0.1521		0.12105		7.27315		7.273		7.273075

		59		32.5		0.15175		0.12105		7.2728		7.27305		7.272925

		60		33		0.1507		0.1218		7.2725		7.27255		7.272525

		61		33.5		0.15045		0.12185		7.2723		7.2723		7.2723

		62		34		0.15035		0.12215		7.2725		7.2726		7.27255

		63		34.5		0.1496		0.12155		7.27115		7.272		7.271575

		64		35		0.14975		0.1216		7.27135		7.271		7.271175

		65		35.5		0.1501		0.1226		7.2727		7.27295		7.272825

		66		36		0.14945		0.1233		7.27275		7.27255		7.27265

		67		36.5		0.14855		0.12355		7.2721		7.2722		7.27215

		68		37		0.14855		0.1241		7.27265		7.2731		7.272875

		69		37.5		0.1484		0.1245		7.2729		7.2726		7.27275

		70		38		0.148		0.1247		7.2727		7.2731		7.2729

		71		38.5		0.14845		0.12515		7.2736		7.2728		7.2732

		72		39		0.1471		0.12495		7.27205		7.27235		7.2722

		73		39.5		0.14755		0.12525		7.2728		7.27325		7.273025

		74		40		0.14785		0.12605		7.2739		7.27395		7.273925

		75		40.5		0.14685		0.12625		7.2731		7.2729		7.273

		76		41		0.1463		0.1266		7.2729		7.2731		7.273

		77		41.5		0.1461		0.12755		7.27365		7.2733		7.273475

		78		42		0.1456		0.12735		7.27295		7.27295		7.27295

		79		42.5		0.14525		0.1275		7.27275		7.2725		7.272625

		80		43		0.1454		0.1281		7.2735		7.27345		7.273475

		81		43.5		0.14505		0.1278		7.27285		7.27325		7.27305

		82		44		0.14445		0.12745		7.2719		7.27255		7.272225

		83		44.5		0.1446		0.12895		7.27355		7.27345		7.2735

		84		45		0.1445		0.129		7.2735		7.27335		7.273425

		85		45.5		0.14375		0.1282		7.27195		7.2713		7.271625

		86		46		0.14395		0.12915		7.2731		7.27285		7.272975

		87		46.5		0.143		0.12915		7.27215		7.27265		7.2724

		88		47		0.14275		0.1299		7.27265		7.2724		7.272525

		89		47.5		0.14245		0.1307		7.27315		7.2732		7.273175

		90		48		0.14105		0.1315		7.27255		7.27305		7.2728

		91		48.5		0.1397		0.13235		7.27205		7.27205		7.27205

		92		49		0.13905		0.13325		7.2723		7.2727		7.2725

		93		49.5		0.13825		0.1342		7.27245		7.27325		7.27285

		94		50		0.1375		0.13515		7.27265		7.2726		7.272625

		95		50.5		0.13675		0.13565		7.2724		7.2724		7.2724

		96		51		0.1362		0.13705		7.27325		7.2727		7.272975

		97		51.5		0.13495		0.1375		7.27245		7.2734		7.272925

		98		52		0.13455		0.13875		7.2733		7.2739		7.2736

		99		52.5		0.1331		0.14005		7.27315		7.27315		7.27315

		100		53		0.1316		0.1413		7.2729		7.2728		7.27285

		101		53.5		0.13115		0.14255		7.2737		7.27375		7.273725

		102		54		0.13015		0.14335		7.2735		7.27375		7.273625

		103		54.5		0.1288		0.14425		7.27305		7.27325		7.27315

		104		55		0.12785		0.1457		7.27355		7.2735		7.273525

		105		55.5		0.12685		0.1471		7.27395		7.27345		7.2737

		106		56		0.12535		0.14865		7.274		7.2742		7.2741

		107		56.5		0.12395		0.14995		7.2739		7.2738		7.27385

		108		57		0.1224		0.15115		7.27355		7.27345		7.2735

		109		57.5		0.12035		0.153		7.27335		7.2732		7.273275

		110		58		0.11895		0.1537		7.27265		7.2724		7.272525

		111		58.5		0.11715		0.15535		7.2725		7.2726		7.27255

		112		59		0.11495		0.1579		7.27285		7.27255		7.2727

		113		59.5		0.1124		0.15915		7.27155		7.2717		7.271625

		114		60		0.11005		0.16235		7.2724		7.2715		7.27195

		115		60.5		0.10825		0.16445		7.2727		7.272		7.27235

		116		61		0.10475		0.1678		7.27255		7.27245		7.2725

		117		61.5		0.10345		0.1716		7.27505		7.27535		7.2752

		118		62		0.10445		0.17615		7.2806		7.28105		7.280825
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#2

#7

Distance from Return End (inches)

Diameter (inches)

HGQ08 Collar Deflections after RE Can installation (midplane)



		0		0		0		0

		0.5		0.5		0.5		0.5

		1		1		1		1

		1.5		1.5		1.5		1.5

		2		2		2		2

		2.5		2.5		2.5		2.5

		3		3		3		3

		3.5		3.5		3.5		3.5

		4		4		4		4

		4.5		4.5		4.5		4.5

		5		5		5		5

		5.5		5.5		5.5		5.5

		6		6		6		6

		6.5		6.5		6.5		6.5

		7		7		7		7

		7.5		7.5		7.5		7.5

		8		8		8		8

		8.5		8.5		8.5		8.5

		9		9		9		9

		9.5		9.5		9.5		9.5

		10		10		10		10

		10.5		10.5		10.5		10.5

		11		11		11		11

		11.5		11.5		11.5		11.5

		12		12		12		12

		12.5		12.5		12.5		12.5

		13		13		13		13

		13.5		13.5		13.5		13.5

		14		14		14		14

		14.5		14.5		14.5		14.5

		15		15		15		15

		15.5		15.5		15.5		15.5

		16		16		16		16

		16.5		16.5		16.5		16.5

		17		17		17		17

		17.5		17.5		17.5		17.5

		18		18		18		18

		18.5		18.5		18.5		18.5

		19		19		19		19

		19.5		19.5		19.5		19.5

		20		20		20		20

		20.5		20.5		20.5		20.5

		21		21		21		21

		21.5		21.5		21.5		21.5

		22		22		22		22

		22.5		22.5		22.5		22.5

		23		23		23		23

		23.5		23.5		23.5		23.5

		24		24		24		24

		24.5		24.5		24.5		24.5

		25		25		25		25

		25.5		25.5		25.5		25.5

		26		26		26		26

		26.5		26.5		26.5		26.5

		27		27		27		27

		27.5		27.5		27.5		27.5

		28		28		28		28

		28.5		28.5		28.5		28.5

		29		29		29		29

		29.5		29.5		29.5		29.5

		30		30		30		30

		30.5		30.5		30.5		30.5

		31		31		31		31

		31.5		31.5		31.5		31.5

		32		32		32		32

		32.5		32.5		32.5		32.5

		33		33		33		33

		33.5		33.5		33.5		33.5

		34		34		34		34

		34.5		34.5		34.5		34.5

		35		35		35		35

		35.5		35.5		35.5		35.5

		36		36		36		36

		36.5		36.5		36.5		36.5

		37		37		37		37

		37.5		37.5		37.5		37.5

		38		38		38		38

		38.5		38.5		38.5		38.5

		39		39		39		39

		39.5		39.5		39.5		39.5

		40		40		40		40

		40.5		40.5		40.5		40.5

		41		41		41		41

		41.5		41.5		41.5		41.5

		42		42		42		42

		42.5		42.5		42.5		42.5

		43		43		43		43

		43.5		43.5		43.5		43.5

		44		44		44		44

		44.5		44.5		44.5		44.5

		45		45		45		45

		45.5		45.5		45.5		45.5

		46		46		46		46

		46.5		46.5		46.5		46.5

		47		47		47		47

		47.5		47.5		47.5		47.5

		48		48		48		48

		48.5		48.5		48.5		48.5

		49		49		49		49

		49.5		49.5		49.5		49.5

		50		50		50		50

		50.5		50.5		50.5		50.5

		51		51		51		51

		51.5		51.5		51.5		51.5

		52		52		52		52

		52.5		52.5		52.5		52.5

		53		53		53		53

		53.5		53.5		53.5		53.5

		54		54		54		54

		54.5		54.5		54.5		54.5

		55		55		55		55

		55.5		55.5		55.5		55.5

		56		56		56		56

		56.5		56.5		56.5		56.5

		57		57		57		57

		57.5		57.5		57.5		57.5

		58		58		58		58

		58.5		58.5		58.5		58.5

		59		59		59		59



6.772 in. = nominal (undeflected) diameter

Size Pos 4

Size Pos 5

Size Pos 9

Size Pos 10

Distance from Return end  (inches)

Diameter (inches)

HGQ08 Collar Deflections (pole)

6.79465

6.79435

6.7912

6.78905

6.7904

6.79

6.78825

6.7867

6.789

6.7881

6.7845

6.7841

6.7876

6.7868

6.78595

6.78595

6.78785

6.7875

6.78505

6.7848

6.7856

6.7854

6.7885

6.78815

6.78775

6.7865

6.78505

6.7847

6.78595

6.78525

6.78465

6.78325

6.788

6.78585

6.7864

6.78635

6.7867

6.78665

6.78585

6.78525

6.7865

6.78635

6.78655

6.7857

6.7876

6.78745

6.7843

6.78545

6.78485

6.7868

6.7835

6.78305

6.789

6.78845

6.78845

6.7874

6.7852

6.78475

6.7867

6.7858

6.7841

6.7848

6.7867

6.7864

6.7865

6.7864

6.7873

6.7875

6.78905

6.78815

6.78615

6.78565

6.78455

6.78545

6.78405

6.7834

6.78765

6.7874

6.78595

6.7848

6.78665

6.7857

6.7876

6.78685

6.78745

6.78685

6.785

6.78485

6.7863

6.7865

6.78405

6.78395

6.7868

6.78695

6.7862

6.78715

6.7853

6.7853

6.7856

6.7847

6.78535

6.7851

6.78735

6.7867

6.787

6.78675

6.7868

6.7863

6.7859

6.78595

6.785

6.78495

6.78615

6.7853

6.78925

6.78795

6.79

6.78875

6.7845

6.78455

6.78465

6.7849

6.7841

6.78595

6.7855

6.78565

6.78725

6.78645

6.7892

6.7881

6.7878

6.7884

6.7881

6.78635

6.78555

6.7852

6.7859

6.7864

6.78685

6.7848

6.78815

6.78835

6.78945

6.78885

6.78675

6.78635

6.7843

6.78485

6.786

6.78575

6.78635

6.7869

6.7868

6.78775

6.7874

6.7871

6.78725

6.78695

6.7847

6.78405

6.7881

6.78845

6.786

6.78615

6.78875

6.7867

6.78725

6.78645

6.7851

6.78465

6.7859

6.78545

6.78555

6.786

6.7885

6.7861

6.7858

6.78595

6.7864

6.7857

6.78675

6.78665

6.7858

6.78625

6.78595

6.7859

6.78475

6.7848

6.7858

6.7854

6.78975

6.78935

6.7885

6.78515

6.7859

6.7858

6.788

6.7887

6.7877

6.78745

6.78775

6.78735

6.78715

6.7859

6.78555

6.78535

6.78615

6.7859

6.7864
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7.260 = nominal (undeflected) diameter

Size Pos 2

Size Pos 7

Distance from Return End (inches)

Diameter (inches)

HGQ08 Collar Deflections after keying (midplane)
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7.260 = nominal (undeflected) diameter
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hgq08-2 - O

		

		10/25/99 10:06		Damon   POS  #  2  ZONE # 1

		Reading #		Reading At		IDC # 1		IDC # 2		Diameter		Diameter

																																																														Measurements taken by J. Page  10-22-99

		0		3		0.14935		0.12385		7.2732		7.27365		7.273425

		1		3.5		0.14935		0.12385		7.2732		7.27365		7.273425																																														Inches from

		2		4		0.15035		0.12245		7.2728		7.2734		7.2731																																												Size Pos 7		Return End		Size Pos 4		Size Pos 5		Size Pos 9		Size Pos 10

		3		4.5		0.15285		0.1208		7.27365		7.27345		7.27355																																												7.2815		0		6.79465		6.79435		6.7912		6.78905

		4		5		0.1538		0.1191		7.2729		7.27275		7.272825																																												7.2759		0.5		6.7904		6.79		6.78825		6.7867

		5		5.5		0.15505		0.1173		7.27235		7.2725		7.272425																																												7.2734		1		6.789		6.7881		6.7845		6.7841

		6		6		0.15685		0.11635		7.2732		7.27305		7.273125																																												7.2731		1.5		6.7876		6.7868		6.78595		6.78595

		7		6.5		0.1589		0.11455		7.27345		7.2728		7.273125																																												7.27305		2		6.78785		6.7875		6.78505		6.7848

		8		7		0.1604		0.11325		7.27365		7.27375		7.2737																																												7.2738		2.5		6.7856		6.7854		6.7885		6.78815

		9		7.5		0.1616		0.1108		7.2724		7.27235		7.272375																																												7.27425		3		6.78775		6.7865		6.78505		6.7847

		10		8		0.1624		0.10965		7.27205		7.27235		7.2722																																												7.2731		3.5		6.78595		6.78525		6.78465		6.78325

		11		8.5		0.164		0.10795		7.27195		7.27195		7.27195																																												7.2743		4		6.788		6.78585		6.7864		6.78635

		12		9		0.1668		0.10645		7.27325		7.2723		7.272775																																												7.2737		4.5		6.7867		6.78665		6.78585		6.78525

		13		9.5		0.1683		0.1049		7.2732		7.2726		7.2729																																												7.27375		5		6.7865		6.78635		6.78655		6.7857

		14		10		0.1694		0.1028		7.2722		7.2723		7.27225																																												7.2726		5.5		6.7876		6.78745		6.7843		6.78545

		15		10.5		0.17105		0.1007		7.27175		7.27225		7.272																																												7.27295		6		6.78485		6.7868		6.7835		6.78305

		16		11		0.17315		0.0994		7.27255		7.2723		7.272425																																												7.27385		6.5		6.789		6.78845		6.78845		6.7874

		17		11.5		0.17555		0.0981		7.27365		7.2734		7.273525																																												7.27355		7		6.7852		6.78475		6.7867		6.7858

		18		12		0.1762		0.0963		7.2725		7.2724		7.27245																																												7.27385		7.5		6.7841		6.7848		6.7867		6.7864

		19		12.5		0.1776		0.09405		7.27165		7.2717		7.271675																																												7.27335		8		6.7865		6.7864		6.7873		6.7875

		20		13		0.179		0.0938		7.2728		7.27245		7.272625																																												7.2741		8.5		6.78905		6.78815		6.78615		6.78565

		21		13.5		0.1806		0.09195		7.27255		7.27225		7.2724																																												7.27345		9		6.78455		6.78545		6.78405		6.7834

		22		14		0.18185		0.08995		7.2718		7.27175		7.271775																																												7.2736		9.5		6.78765		6.7874		6.78595		6.7848

		23		14.5		0.18335		0.08965		7.273		7.2729		7.27295																																												7.2736		10		6.78665		6.7857		6.7876		6.78685

		24		15		0.1846		0.0877		7.2723		7.2724		7.27235																																												7.27325		10.5		6.78745		6.78685		6.785		6.78485

		25		15.5		0.18615		0.0866		7.27275		7.2727		7.272725																																												7.27335		11		6.7863		6.7865		6.78405		6.78395

		26		16		0.18775		0.0861		7.27385		7.2722		7.273025																																												7.27385		11.5		6.7868		6.78695		6.7862		6.78715

		27		16.5		0.1884		0.08375		7.27215		7.27205		7.2721																																												7.27335		12		6.7853		6.7853		6.7856		6.7847

		28		17		0.1895		0.0824		7.2719		7.2719		7.2719																																												7.27365		12.5		6.78535		6.7851		6.78735		6.7867

		29		17.5		0.19205		0.0818		7.27385		7.2733		7.273575																																												7.27425		13		6.787		6.78675		6.7868		6.7863

		30		18		0.19345		0.07985		7.2733		7.2726		7.27295																																												7.2733		13.5		6.7859		6.78595		6.785		6.78495

		31		18.5		0.1944		0.0779		7.2723		7.27205		7.272175																																												7.27275		14		6.78615		6.7853		6.78925		6.78795

		32		19		0.1961		0.0758		7.2719		7.27195		7.271925																																												7.2743		14.5		6.79		6.78875		6.7845		6.78455

		33		19.5		0.1977		0.07535		7.27305		7.2726		7.272825																																												7.27375		15		6.78465		6.7849		6.7841		6.78595

		34		20		0.19955		0.0734		7.27295		7.27265		7.2728																																												7.2736		15.5		6.7855		6.78565		6.78725		6.78645

		35		20.5		0.20135		0.07115		7.2725		7.2722		7.27235																																												7.2733		16		6.7892		6.7881		6.7878		6.7884

		36		21		0.2026		0.06955		7.27215		7.27175		7.27195																																												7.27335		16.5		6.7881		6.78635		6.78555		6.7852

		37		21.5		0.2047		0.06795		7.27265		7.27195		7.2723																																												7.2735		17		6.7859		6.7864		6.78685		6.7848

		38		22		0.20655		0.0661		7.27265		7.27245		7.27255																																												7.27355		17.5		6.78815		6.78835		6.78945		6.78885

		39		22.5		0.2083		0.06315		7.27145		7.27175		7.2716																																												7.27305		18		6.78675		6.78635		6.7843		6.78485

		40		23		0.20995		0.06195		7.2719		7.27145		7.271675																																												7.27315		18.5		6.786		6.78575		6.78635		6.7869

		41		23.5		0.21165		0.06105		7.2727		7.27245		7.272575																																												7.2739		19		6.7868		6.78775		6.7874		6.7871

		42		24		0.2121		0.06055		7.27265		7.27265		7.27265																																												7.27315		19.5		6.78725		6.78695		6.7847		6.78405

		43		24.5		0.21115		0.06055		7.2717		7.2723		7.272																																												7.2734		20		6.7881		6.78845		6.786		6.78615

		44		25		0.21025		0.06125		7.2715		7.27205		7.271775																																												7.27335		20.5		6.78875		6.7867		6.78725		6.78645

		45		25.5		0.2096		0.06185		7.27145		7.2726		7.272025																																												7.27325		21		6.7851		6.78465		6.7859		6.78545

		46		26		0.20865		0.0622		7.27085		7.2712		7.271025																																												7.27275		21.5		6.78555		6.786		6.7885		6.7861

		47		26.5		0.2092		0.0629		7.2721		7.2718		7.27195																																												7.27285		22		6.7858		6.78595		6.7864		6.7857

		48		27		0.20845		0.06335		7.2718		7.2714		7.2716																																												7.27245		22.5		6.78675		6.78665		6.7858		6.78625

		49		27.5		0.20845		0.06305		7.2715		7.27155		7.271525																										If we assume the prestress is 1.55 uM per MPa, based on the radial deflections																		7.27195		23		6.78595		6.7859		6.78475		6.7848

		50		28		0.2083		0.06305		7.27135		7.27155		7.27145																										at the midplane, the preload from collar deflections is																		7.2715		23.5		6.7858		6.7854		6.78975		6.78935

		51		28.5		0.20765		0.06335		7.271		7.2707		7.27085																										165uM / 1.55uM per Mpa = 106MPa = 15400psi.																		7.2719		24		6.7885		6.78515		6.7859		6.7858

		52		29		0.20685		0.06375		7.2706		7.2704		7.2705																																												7.2723		24.5		6.788		6.7887		6.7877		6.78745

		53		29.5		0.2071		0.0634		7.2705		7.2702		7.27035																																								25		7.2708		7.27195		25		6.78775		6.78735		6.78715		6.7859

		54		30		0.2072		0.064		7.2712		7.27095		7.271075																																								25.5		7.2715		7.27135		25.5		6.78555		6.78535		6.78615		6.7859

		55		30.5		0.20805		0.0638		7.27185		7.27145		7.27165																																								26		7.27155		7.2706		26		6.7864		6.78585		6.7856		6.7857

		56		31		0.20875		0.06345		7.2722		7.2721		7.27215																																								26.5		7.2715		7.27115		26.5		6.787		6.7862		6.78295		6.7826

		57		31.5		0.2086		0.0634		7.272		7.27245		7.272225																																								27		7.2716		7.2717		27		6.7853		6.785		6.78465		6.78365

		58		32		0.20845		0.0636		7.27205		7.27255		7.2723																																								27.5		7.272		7.2721		27.5		6.7834		6.78315		6.7838		6.78375

		59		32.5		0.20775		0.0642		7.27195		7.27175		7.27185																																								28		7.2727		7.27355		28		6.78375		6.78355		6.78505		6.7846

		60		33		0.2075		0.0641		7.2716		7.2719		7.27175																																								28.5		7.2721		7.274		28.5		6.78255		6.7832		6.78395		6.78365

		61		33.5		0.2072		0.0644		7.2716		7.27185		7.271725																																								29		7.2735		7.27365		29		6.7837		6.7838		6.78505		6.78475

		62		34		0.2075		0.06445		7.27195		7.27265		7.2723																																								29.5		7.27215		7.27445		29.5		6.7835		6.78355		6.7835		6.78275

		63		34.5		0.20785		0.06455		7.2724		7.2724		7.2724																																								30		7.27215		7.27335		30		6.7838		6.78325		6.7826		6.78145

		64		35		0.2072		0.06425		7.27145		7.2715		7.271475																																								30.5		7.27225		7.27325		30.5		6.7835		6.7838		6.7859		6.7856

		65		35.5		0.20755		0.0646		7.27215		7.27235		7.27225																																								31		7.27265		7.2731		31		6.7861		6.7861		6.78705		6.78665

		66		36		0.2073		0.0645		7.2718		7.27165		7.271725																																								31.5		7.2727		7.273		31.5		6.78665		6.7863		6.78755		6.7871

		67		36.5		0.207		0.0654		7.2724		7.27215		7.272275																																								32		7.27245		7.2723		32		6.78645		6.7862		6.7857		6.78515

		68		37		0.2073		0.06625		7.27355		7.27355		7.27355																																								32.5		7.2729		7.27325		32.5		6.788		6.7871		6.789		6.78835

		69		37.5		0.20665		0.06595		7.2726		7.27265		7.272625																																								33		7.2723		7.27305		33		6.7868		6.7865		6.78545		6.78575

		70		38		0.20695		0.0655		7.27245		7.27205		7.27225																																								33.5		7.273		7.27315		33.5		6.78675		6.78625		6.7847		6.7851

		71		38.5		0.20695		0.06595		7.2729		7.27285		7.272875																																								34		7.2741		7.27315		34		6.78815		6.78765		6.78815		6.7883

		72		39		0.2063		0.0651		7.2714		7.27225		7.271825																																								34.5		7.2735		7.27425		34.5		6.7873		6.7872		6.78565		6.78525

		73		39.5		0.2063		0.0655		7.2718		7.2718		7.2718																																								35		7.27235		7.27395		35		6.78535		6.78545		6.78695		6.788

		74		40		0.2062		0.06625		7.27245		7.27255		7.2725																																								35.5		7.2732		7.2744		35.5		6.78915		6.78855		6.78875		6.7887

		75		40.5		0.20625		0.0668		7.27305		7.2726		7.272825																																								36		7.27255		7.2741		36		6.78895		6.7888		6.78685		6.7866

		76		41		0.2063		0.0674		7.2737		7.27315		7.273425																																								36.5		7.2721		7.27405		36.5		6.7859		6.7863		6.7879		6.78665

		77		41.5		0.20535		0.0674		7.27275		7.2726		7.272675																																								37		7.2726		7.2746		37		6.78665		6.7866		6.78645		6.78615

		78		42		0.206		0.0674		7.2734		7.2727		7.27305																																								37.5		7.2723		7.2741		37.5		6.786		6.78555		6.78485		6.78475

		79		42.5		0.20535		0.06625		7.2716		7.2716		7.2716																																								38		7.2729		7.2733		38		6.78785		6.7884		6.78565		6.7859

		80		43		0.20645		0.06705		7.2735		7.2732		7.27335																																								38.5		7.27325		7.274		38.5		6.787		6.78705		6.78705		6.78655

		81		43.5		0.2058		0.06805		7.27385		7.27325		7.27355																																								39		7.27315		7.2737		39		6.78635		6.78675		6.78865		6.78865

		82		44		0.2055		0.06685		7.27235		7.27295		7.27265																																								39.5		7.2722		7.2727		39.5		6.78485		6.78425		6.78625		6.78605

		83		44.5		0.206		0.0675		7.2735		7.27275		7.273125																																								40		7.27335		7.27405		40		6.78685		6.78675		6.78775		6.7876

		84		45		0.2061		0.06755		7.27365		7.2736		7.273625																																								40.5		7.27255		7.2729		40.5		6.7852		6.78495		6.78595		6.7858

		85		45.5		0.20615		0.06615		7.2723		7.27215		7.272225																																								41		7.27285		7.27225		41		6.7864		6.78465		6.78705		6.7851

		86		46		0.2061		0.0669		7.273		7.2737		7.27335																																								41.5		7.2734		7.27385		41.5		6.78755		6.78795		6.78645		6.7865

		87		46.5		0.2057		0.06685		7.27255		7.27245		7.2725																																								42		7.2734		7.27395		42		6.7898		6.7899		6.78995		6.7892

		88		47		0.2059		0.06685		7.27275		7.27245		7.2726																																								42.5		7.273		7.2726		42.5		6.78615		6.7859		6.78885		6.7888

		89		47.5		0.20535		0.0675		7.27285		7.2728		7.272825																																								43		7.27275		7.27405		43		6.786		6.7859		6.7861		6.78635

		90		48		0.20505		0.06815		7.2732		7.27215		7.272675																																								43.5		7.2721		7.27275		43.5		6.7865		6.78625		6.7851		6.78485

		91		48.5		0.2033		0.0685		7.2718		7.2721		7.27195																																								44		7.2721		7.27305		44		6.78675		6.7864		6.7853		6.7855

		92		49		0.2034		0.0683		7.2717		7.27155		7.271625																																								44.5		7.27275		7.27255		44.5		6.7875		6.78755		6.7861		6.786

		93		49.5		0.20255		0.0703		7.27285		7.27265		7.27275																																								45		7.27345		7.27305		45		6.7868		6.78685		6.78875		6.78745

		94		50		0.20215		0.0699		7.27205		7.27225		7.27215																																								45.5		7.27265		7.2731		45.5		6.78555		6.785		6.78735		6.78545

		95		50.5		0.2018		0.07015		7.27195		7.2727		7.272325																																								46		7.2723		7.2736		46		6.78735		6.7869		6.7864		6.7862

		96		51		0.201		0.07125		7.27225		7.27275		7.2725																																								46.5		7.2726		7.2738		46.5		6.7873		6.78745		6.7849		6.78475

		97		51.5		0.2008		0.0715		7.2723		7.2722		7.27225																																								47		7.2722		7.27325		47		6.7859		6.78605		6.78375		6.7841

		98		52		0.20035		0.0731		7.27345		7.2735		7.273475																																								47.5		7.2721		7.27305		47.5		6.79065		6.79015		6.7873		6.7858

		99		52.5		0.19935		0.07345		7.2728		7.27335		7.273075																																								48		7.27245		7.2735		48		6.7865		6.7861		6.78755		6.7856

		100		53		0.1986		0.07375		7.27235		7.27175		7.27205																																								48.5		7.2721		7.2735		48.5		6.78435		6.7851		6.7845		6.7843

		101		53.5		0.1979		0.07465		7.27255		7.27285		7.2727																																								49		7.27205		7.2741		49		6.78625		6.7873		6.78655		6.78605

		102		54		0.1976		0.07575		7.27335		7.27325		7.2733																																								49.5		7.27235		7.27355		49.5		6.78715		6.7863		6.7849		6.7844

		103		54.5		0.1961		0.07695		7.27305		7.27285		7.27295																																								50		7.2728		7.27325		50		6.7864		6.78625		6.78695		6.7857

		104		55		0.1959		0.07715		7.27305		7.273		7.273025																																								50.5		7.27255		7.27395		50.5		6.7885		6.78855		6.7853		6.7853

		105		55.5		0.19435		0.0787		7.27305		7.27345		7.27325																																								51		7.2732		7.2741		51		6.7875		6.78745		6.7858		6.78615

		106		56		0.1936		0.07965		7.27325		7.2733		7.273275																																								51.5		7.27275		7.274		51.5		6.78345		6.78405		6.78465		6.78565

		107		56.5		0.1927		0.0808		7.2735		7.2732		7.27335																																								52		7.2732		7.2741		52		6.78675		6.787		6.7858		6.7865

		108		57		0.19115		0.0813		7.27245		7.27275		7.2726																																								52.5		7.2729		7.27445		52.5		6.7874		6.79035		6.7852		6.78505

		109		57.5		0.1899		0.08245		7.27235		7.2722		7.272275																																								53		7.27215		7.27425		53		6.7859		6.78535		6.78655		6.78535

		110		58		0.1892		0.08295		7.27215		7.27215		7.27215																																								53.5		7.27235		7.2743		53.5		6.78565		6.78645		6.78715		6.78655

		111		58.5		0.18775		0.0845		7.27225		7.27215		7.2722																																								54		7.2731		7.2736		54		6.7857		6.7861		6.78605		6.7855

		112		59		0.18655		0.08435		7.2709		7.27095		7.270925																																								54.5		7.2722		7.2736		54.5		6.78515		6.78465		6.7825		6.7821

		113		59.5		0.18535		0.08695		7.2723		7.272		7.27215																																								55		7.2718		7.27285		55		6.7845		6.78405		6.7893		6.78755

		114		60		0.184		0.0873		7.2713		7.2711		7.2712																																								55.5		7.27145		7.2721		55.5		6.7834		6.78385		6.78455		6.78425

		115		60.5		0.1828		0.08845		7.27125		7.27185		7.27155																																								56		7.2716		7.2733		56		6.78365		6.7839		6.78675		6.7861

		116		61		0.18235		0.0899		7.27225		7.27265		7.27245																																								56.5		7.2713		7.27255		56.5		6.7861		6.7873		6.7842		6.7841

		117		61.5		0.1825		0.0917		7.2742		7.27435		7.274275																																								57		7.2708		7.27215		57		6.7834		6.7848		6.78265		6.7835

		118		62		0.1834		0.09575		7.27915		7.27915		7.27915																																								57.5		7.2718		7.27275		57.5		6.785		6.7842		6.78385		6.7849

																																																						58		7.27265		7.27325		58		6.78445		6.78505		6.7815		6.7823

		10/25/99 10:35		Damon   POS  #  7  ZONE # 1																																																		58.5		7.2743		7.27565		58.5		6.78645		6.78705		6.78815		6.78875

		Reading #		Reading At		IDC # 1		IDC # 2		Diameter		Diameter																																										59		7.27865		7.2805		59		6.79195		6.7925		6.79145		6.79155

																																																						Mean		7.273		7.273				6.786		6.786		6.786		6.786

		0		3		0.10705		0.16555		7.2726		7.27265		7.272625																																										Size Pos 2		Size Pos 7				Size Pos 4		Size Pos 5		Size Pos 9		Size Pos 10

		1		3.5		0.10705		0.16555		7.2726		7.27265		7.272625																																								Nominal		7.26		7.26				6.772		6.772		6.772		6.772

		2		4		0.10785		0.1649		7.27275		7.273		7.272875																																								Mean Defl.		0.0126		0.0134				0.0145		0.0143		0.0141		0.0138

		3		4.5		0.1102		0.16345		7.27365		7.2738		7.273725

		4		5		0.11095		0.16295		7.2739		7.27325		7.273575

		5		5.5		0.11305		0.16095		7.274		7.2738		7.2739

		6		6		0.114		0.1593		7.2733		7.2735		7.2734

		7		6.5		0.11515		0.1583		7.27345		7.2727		7.273075																																										If we assume the prestress is 1.55 uM per MPa, based on the radial deflections

		8		7		0.117		0.15665		7.27365		7.2735		7.273575																																										at the midplane, the preload from collar deflections is

		9		7.5		0.11805		0.1549		7.27295		7.27285		7.2729																																										165uM / 1.55uM per Mpa = 106MPa

		10		8		0.1191		0.1533		7.2724		7.27305		7.272725

		11		8.5		0.1199		0.1522		7.2721		7.2726		7.27235

		12		9		0.12115		0.15045		7.2716		7.27235		7.271975

		13		9.5		0.12285		0.14945		7.2723		7.2733		7.2728

		14		10		0.12535		0.14785		7.2732		7.273		7.2731

		15		10.5		0.12595		0.14625		7.2722		7.27315		7.272675

		16		11		0.128		0.14465		7.27265		7.2725		7.272575

		17		11.5		0.1289		0.14435		7.27325		7.27315		7.2732

		18		12		0.1305		0.14175		7.27225		7.27215		7.2722

		19		12.5		0.1319		0.14105		7.27295		7.2723		7.272625

		20		13		0.1331		0.13925		7.27235		7.27245		7.2724

		21		13.5		0.1339		0.13765		7.27155		7.2716		7.271575

		22		14		0.1352		0.13665		7.27185		7.27185		7.27185

		23		14.5		0.13605		0.1372		7.27325		7.2731		7.273175

		24		15		0.13665		0.13565		7.2723		7.27215		7.272225

		25		15.5		0.1387		0.134		7.2727		7.2727		7.2727

		26		16		0.1397		0.1334		7.2731		7.2731		7.2731

		27		16.5		0.13995		0.1323		7.27225		7.27235		7.2723

		28		17		0.1407		0.1308		7.2715		7.27245		7.271975

		29		17.5		0.143		0.13025		7.27325		7.2732		7.273225

		30		18		0.14295		0.12885		7.2718		7.27195		7.271875

		31		18.5		0.1453		0.1274		7.2727		7.27265		7.272675

		32		19		0.1463		0.1257		7.272		7.2722		7.2721

		33		19.5		0.14775		0.1245		7.27225		7.27205		7.27215

		34		20		0.1493		0.1229		7.2722		7.2722		7.2722

		35		20.5		0.15035		0.12175		7.2721		7.27285		7.272475

		36		21		0.15155		0.1204		7.27195		7.27105		7.2715

		37		21.5		0.15425		0.11845		7.2727		7.2719		7.2723

		38		22		0.1562		0.1162		7.2724		7.2724		7.2724

		39		22.5		0.15785		0.11395		7.2718		7.27165		7.271725

		40		23		0.1589		0.11285		7.27175		7.27195		7.27185

		41		23.5		0.16		0.1124		7.2724		7.272		7.2722

		42		24		0.15985		0.11235		7.2722		7.27135		7.271775

		43		24.5		0.1589		0.11285		7.27175		7.27175		7.27175

		44		25		0.1581		0.11425		7.27235		7.27195		7.27215

		45		25.5		0.1568		0.1149		7.2717		7.27125		7.271475

		46		26		0.15545		0.1156		7.27105		7.271		7.271025

		47		26.5		0.15615		0.115		7.27115		7.2714		7.271275

		48		27		0.1555		0.11525		7.27075		7.2705		7.270625

		49		27.5		0.15525		0.11595		7.2712		7.27105		7.271125

		50		28		0.1544		0.1161		7.2705		7.27075		7.270625

		51		28.5		0.15325		0.1178		7.27105		7.2699		7.270475

		52		29		0.1521		0.11785		7.26995		7.26985		7.2699

		53		29.5		0.15115		0.1188		7.26995		7.2706		7.270275

		54		30		0.15235		0.11915		7.2715		7.27105		7.271275

		55		30.5		0.15195		0.11935		7.2713		7.27125		7.271275

		56		31		0.15215		0.1204		7.27255		7.27265		7.2726

		57		31.5		0.1522		0.1207		7.2729		7.273		7.27295

		58		32		0.1521		0.12105		7.27315		7.273		7.273075

		59		32.5		0.15175		0.12105		7.2728		7.27305		7.272925

		60		33		0.1507		0.1218		7.2725		7.27255		7.272525

		61		33.5		0.15045		0.12185		7.2723		7.2723		7.2723

		62		34		0.15035		0.12215		7.2725		7.2726		7.27255

		63		34.5		0.1496		0.12155		7.27115		7.272		7.271575

		64		35		0.14975		0.1216		7.27135		7.271		7.271175

		65		35.5		0.1501		0.1226		7.2727		7.27295		7.272825

		66		36		0.14945		0.1233		7.27275		7.27255		7.27265

		67		36.5		0.14855		0.12355		7.2721		7.2722		7.27215

		68		37		0.14855		0.1241		7.27265		7.2731		7.272875

		69		37.5		0.1484		0.1245		7.2729		7.2726		7.27275

		70		38		0.148		0.1247		7.2727		7.2731		7.2729

		71		38.5		0.14845		0.12515		7.2736		7.2728		7.2732

		72		39		0.1471		0.12495		7.27205		7.27235		7.2722

		73		39.5		0.14755		0.12525		7.2728		7.27325		7.273025

		74		40		0.14785		0.12605		7.2739		7.27395		7.273925

		75		40.5		0.14685		0.12625		7.2731		7.2729		7.273

		76		41		0.1463		0.1266		7.2729		7.2731		7.273

		77		41.5		0.1461		0.12755		7.27365		7.2733		7.273475

		78		42		0.1456		0.12735		7.27295		7.27295		7.27295

		79		42.5		0.14525		0.1275		7.27275		7.2725		7.272625

		80		43		0.1454		0.1281		7.2735		7.27345		7.273475

		81		43.5		0.14505		0.1278		7.27285		7.27325		7.27305

		82		44		0.14445		0.12745		7.2719		7.27255		7.272225

		83		44.5		0.1446		0.12895		7.27355		7.27345		7.2735

		84		45		0.1445		0.129		7.2735		7.27335		7.273425

		85		45.5		0.14375		0.1282		7.27195		7.2713		7.271625

		86		46		0.14395		0.12915		7.2731		7.27285		7.272975

		87		46.5		0.143		0.12915		7.27215		7.27265		7.2724

		88		47		0.14275		0.1299		7.27265		7.2724		7.272525

		89		47.5		0.14245		0.1307		7.27315		7.2732		7.273175

		90		48		0.14105		0.1315		7.27255		7.27305		7.2728

		91		48.5		0.1397		0.13235		7.27205		7.27205		7.27205

		92		49		0.13905		0.13325		7.2723		7.2727		7.2725

		93		49.5		0.13825		0.1342		7.27245		7.27325		7.27285

		94		50		0.1375		0.13515		7.27265		7.2726		7.272625

		95		50.5		0.13675		0.13565		7.2724		7.2724		7.2724

		96		51		0.1362		0.13705		7.27325		7.2727		7.272975

		97		51.5		0.13495		0.1375		7.27245		7.2734		7.272925

		98		52		0.13455		0.13875		7.2733		7.2739		7.2736

		99		52.5		0.1331		0.14005		7.27315		7.27315		7.27315

		100		53		0.1316		0.1413		7.2729		7.2728		7.27285

		101		53.5		0.13115		0.14255		7.2737		7.27375		7.273725

		102		54		0.13015		0.14335		7.2735		7.27375		7.273625

		103		54.5		0.1288		0.14425		7.27305		7.27325		7.27315

		104		55		0.12785		0.1457		7.27355		7.2735		7.273525

		105		55.5		0.12685		0.1471		7.27395		7.27345		7.2737

		106		56		0.12535		0.14865		7.274		7.2742		7.2741

		107		56.5		0.12395		0.14995		7.2739		7.2738		7.27385

		108		57		0.1224		0.15115		7.27355		7.27345		7.2735

		109		57.5		0.12035		0.153		7.27335		7.2732		7.273275

		110		58		0.11895		0.1537		7.27265		7.2724		7.272525

		111		58.5		0.11715		0.15535		7.2725		7.2726		7.27255

		112		59		0.11495		0.1579		7.27285		7.27255		7.2727

		113		59.5		0.1124		0.15915		7.27155		7.2717		7.271625

		114		60		0.11005		0.16235		7.2724		7.2715		7.27195

		115		60.5		0.10825		0.16445		7.2727		7.272		7.27235

		116		61		0.10475		0.1678		7.27255		7.27245		7.2725

		117		61.5		0.10345		0.1716		7.27505		7.27535		7.2752

		118		62		0.10445		0.17615		7.2806		7.28105		7.280825
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#2

#7

Distance from Return End (inches)

Diameter (inches)

HGQ08 Collar Deflections after RE Can installation (midplane)



		0		0		0		0

		0.5		0.5		0.5		0.5

		1		1		1		1

		1.5		1.5		1.5		1.5

		2		2		2		2

		2.5		2.5		2.5		2.5

		3		3		3		3

		3.5		3.5		3.5		3.5

		4		4		4		4

		4.5		4.5		4.5		4.5

		5		5		5		5

		5.5		5.5		5.5		5.5

		6		6		6		6

		6.5		6.5		6.5		6.5

		7		7		7		7

		7.5		7.5		7.5		7.5

		8		8		8		8

		8.5		8.5		8.5		8.5

		9		9		9		9

		9.5		9.5		9.5		9.5

		10		10		10		10

		10.5		10.5		10.5		10.5

		11		11		11		11

		11.5		11.5		11.5		11.5

		12		12		12		12

		12.5		12.5		12.5		12.5

		13		13		13		13

		13.5		13.5		13.5		13.5

		14		14		14		14

		14.5		14.5		14.5		14.5

		15		15		15		15

		15.5		15.5		15.5		15.5

		16		16		16		16

		16.5		16.5		16.5		16.5

		17		17		17		17

		17.5		17.5		17.5		17.5

		18		18		18		18

		18.5		18.5		18.5		18.5

		19		19		19		19

		19.5		19.5		19.5		19.5

		20		20		20		20

		20.5		20.5		20.5		20.5

		21		21		21		21

		21.5		21.5		21.5		21.5

		22		22		22		22

		22.5		22.5		22.5		22.5

		23		23		23		23

		23.5		23.5		23.5		23.5

		24		24		24		24

		24.5		24.5		24.5		24.5

		25		25		25		25

		25.5		25.5		25.5		25.5

		26		26		26		26

		26.5		26.5		26.5		26.5

		27		27		27		27

		27.5		27.5		27.5		27.5

		28		28		28		28

		28.5		28.5		28.5		28.5

		29		29		29		29

		29.5		29.5		29.5		29.5

		30		30		30		30

		30.5		30.5		30.5		30.5

		31		31		31		31

		31.5		31.5		31.5		31.5

		32		32		32		32

		32.5		32.5		32.5		32.5

		33		33		33		33

		33.5		33.5		33.5		33.5

		34		34		34		34

		34.5		34.5		34.5		34.5

		35		35		35		35

		35.5		35.5		35.5		35.5

		36		36		36		36

		36.5		36.5		36.5		36.5

		37		37		37		37

		37.5		37.5		37.5		37.5

		38		38		38		38

		38.5		38.5		38.5		38.5

		39		39		39		39

		39.5		39.5		39.5		39.5

		40		40		40		40

		40.5		40.5		40.5		40.5

		41		41		41		41

		41.5		41.5		41.5		41.5

		42		42		42		42

		42.5		42.5		42.5		42.5

		43		43		43		43

		43.5		43.5		43.5		43.5

		44		44		44		44

		44.5		44.5		44.5		44.5

		45		45		45		45

		45.5		45.5		45.5		45.5

		46		46		46		46

		46.5		46.5		46.5		46.5

		47		47		47		47

		47.5		47.5		47.5		47.5

		48		48		48		48

		48.5		48.5		48.5		48.5

		49		49		49		49

		49.5		49.5		49.5		49.5

		50		50		50		50

		50.5		50.5		50.5		50.5

		51		51		51		51

		51.5		51.5		51.5		51.5

		52		52		52		52

		52.5		52.5		52.5		52.5

		53		53		53		53

		53.5		53.5		53.5		53.5

		54		54		54		54

		54.5		54.5		54.5		54.5

		55		55		55		55

		55.5		55.5		55.5		55.5

		56		56		56		56

		56.5		56.5		56.5		56.5

		57		57		57		57

		57.5		57.5		57.5		57.5

		58		58		58		58

		58.5		58.5		58.5		58.5

		59		59		59		59



6.772 in. = nominal (undeflected) diameter

Size Pos 4

Size Pos 5

Size Pos 9

Size Pos 10

Distance from Return end  (inches)

Diameter (inches)

HGQ08 Collar Deflections (pole)

6.79465

6.79435

6.7912

6.78905

6.7904

6.79

6.78825

6.7867

6.789

6.7881

6.7845

6.7841

6.7876

6.7868

6.78595

6.78595

6.78785

6.7875

6.78505

6.7848

6.7856

6.7854

6.7885

6.78815

6.78775

6.7865

6.78505

6.7847

6.78595

6.78525

6.78465

6.78325

6.788

6.78585

6.7864

6.78635

6.7867

6.78665

6.78585

6.78525

6.7865

6.78635

6.78655

6.7857

6.7876

6.78745

6.7843

6.78545

6.78485

6.7868

6.7835

6.78305

6.789

6.78845

6.78845

6.7874

6.7852

6.78475

6.7867

6.7858

6.7841

6.7848

6.7867

6.7864

6.7865

6.7864

6.7873

6.7875

6.78905

6.78815

6.78615

6.78565

6.78455

6.78545

6.78405

6.7834

6.78765

6.7874

6.78595

6.7848

6.78665

6.7857

6.7876

6.78685

6.78745

6.78685

6.785

6.78485

6.7863

6.7865

6.78405

6.78395

6.7868

6.78695

6.7862

6.78715

6.7853

6.7853

6.7856

6.7847

6.78535

6.7851

6.78735

6.7867

6.787

6.78675

6.7868

6.7863

6.7859

6.78595

6.785

6.78495

6.78615

6.7853

6.78925

6.78795

6.79

6.78875

6.7845

6.78455

6.78465

6.7849

6.7841

6.78595

6.7855

6.78565

6.78725

6.78645

6.7892

6.7881

6.7878

6.7884

6.7881

6.78635

6.78555

6.7852

6.7859

6.7864

6.78685

6.7848

6.78815

6.78835

6.78945

6.78885

6.78675

6.78635

6.7843

6.78485

6.786

6.78575

6.78635

6.7869

6.7868

6.78775

6.7874

6.7871

6.78725

6.78695

6.7847

6.78405

6.7881

6.78845

6.786

6.78615

6.78875

6.7867

6.78725

6.78645

6.7851

6.78465

6.7859

6.78545

6.78555

6.786

6.7885

6.7861

6.7858

6.78595

6.7864

6.7857

6.78675

6.78665

6.7858

6.78625

6.78595

6.7859

6.78475

6.7848

6.7858

6.7854

6.78975

6.78935

6.7885

6.78515

6.7859

6.7858

6.788

6.7887

6.7877

6.78745

6.78775

6.78735

6.78715

6.7859

6.78555

6.78535

6.78615

6.7859

6.7864

6.78585

6.7856

6.7857

6.787

6.7862

6.78295

6.7826

6.7853

6.785

6.78465

6.78365

6.7834

6.78315

6.7838

6.78375

6.78375

6.78355

6.78505

6.7846

6.78255

6.7832

6.78395

6.78365

6.7837

6.7838

6.78505

6.78475

6.7835

6.78355

6.7835

6.78275

6.7838

6.78325

6.7826

6.78145

6.7835

6.7838

6.7859

6.7856

6.7861

6.7861

6.78705

6.78665

6.78665

6.7863

6.78755

6.7871

6.78645

6.7862

6.7857

6.78515

6.788

6.7871

6.789

6.78835

6.7868

6.7865

6.78545

6.78575

6.78675

6.78625

6.7847

6.7851

6.78815

6.78765

6.78815

6.7883

6.7873

6.7872

6.78565

6.78525

6.78535

6.78545

6.78695

6.788

6.78915

6.78855

6.78875

6.7887

6.78895

6.7888

6.78685

6.7866

6.7859

6.7863

6.7879

6.78665

6.78665

6.7866

6.78645

6.78615

6.786

6.78555

6.78485

6.78475

6.78785

6.7884

6.78565

6.7859

6.787

6.78705

6.78705

6.78655

6.78635

6.78675

6.78865

6.78865

6.78485

6.78425

6.78625

6.78605

6.78685

6.78675

6.78775

6.7876

6.7852

6.78495

6.78595

6.7858

6.7864

6.78465

6.78705

6.7851

6.78755

6.78795

6.78645

6.7865

6.7898

6.7899

6.78995

6.7892

6.78615

6.7859

6.78885

6.7888

6.786

6.7859

6.7861

6.78635

6.7865

6.78625

6.7851

6.78485

6.78675

6.7864

6.7853

6.7855

6.7875

6.78755

6.7861

6.786

6.7868

6.78685

6.78875

6.78745

6.78555

6.785

6.78735

6.78545

6.78735

6.7869

6.7864

6.7862

6.7873

6.78745

6.7849

6.78475

6.7859

6.78605

6.78375

6.7841

6.79065

6.79015

6.7873

6.7858

6.7865

6.7861

6.78755

6.7856

6.78435

6.7851

6.7845

6.7843

6.78625

6.7873

6.78655

6.78605

6.78715

6.7863

6.7849

6.7844

6.7864

6.78625

6.78695

6.7857

6.7885

6.78855

6.7853

6.7853

6.7875

6.78745

6.7858

6.78615

6.78345

6.78405

6.78465

6.78565

6.78675

6.787

6.7858

6.7865

6.7874

6.79035

6.7852

6.78505

6.7859

6.78535

6.78655

6.78535

6.78565

6.78645

6.78715

6.78655

6.7857

6.7861

6.78605

6.7855

6.78515

6.78465

6.7825

6.7821

6.7845

6.78405

6.7893

6.78755

6.7834

6.78385

6.78455

6.78425

6.78365

6.7839

6.78675

6.7861

6.7861

6.7873

6.7842

6.7841

6.7834

6.7848

6.78265

6.7835

6.785

6.7842

6.78385

6.7849

6.78445

6.78505

6.7815

6.7823

6.78645

6.78705

6.78815

6.78875

6.79195

6.7925

6.79145

6.79155



		0		0

		0.5		0.5

		1		1

		1.5		1.5

		2		2

		2.5		2.5

		3		3

		3.5		3.5

		4		4

		4.5		4.5

		5		5

		5.5		5.5

		6		6

		6.5		6.5

		7		7

		7.5		7.5

		8		8

		8.5		8.5

		9		9

		9.5		9.5

		10		10

		10.5		10.5

		11		11

		11.5		11.5

		12		12

		12.5		12.5

		13		13

		13.5		13.5

		14		14

		14.5		14.5

		15		15

		15.5		15.5

		16		16

		16.5		16.5

		17		17

		17.5		17.5

		18		18

		18.5		18.5

		19		19

		19.5		19.5

		20		20

		20.5		20.5

		21		21

		21.5		21.5

		22		22

		22.5		22.5

		23		23

		23.5		23.5

		24		24

		24.5		24.5

		25		25

		25.5		25.5

		26		26

		26.5		26.5

		27		27

		27.5		27.5

		28		28

		28.5		28.5

		29		29

		29.5		29.5

		30		30

		30.5		30.5

		31		31

		31.5		31.5

		32		32

		32.5		32.5

		33		33

		33.5		33.5

		34		34

		34.5		34.5

		35		35

		35.5		35.5

		36		36

		36.5		36.5

		37		37

		37.5		37.5

		38		38

		38.5		38.5

		39		39

		39.5		39.5

		40		40

		40.5		40.5

		41		41

		41.5		41.5

		42		42

		42.5		42.5

		43		43

		43.5		43.5

		44		44

		44.5		44.5

		45		45

		45.5		45.5

		46		46

		46.5		46.5

		47		47

		47.5		47.5

		48		48

		48.5		48.5

		49		49

		49.5		49.5

		50		50

		50.5		50.5

		51		51

		51.5		51.5

		52		52

		52.5		52.5

		53		53

		53.5		53.5

		54		54

		54.5		54.5

		55		55

		55.5		55.5

		56		56

		56.5		56.5

		57		57

		57.5		57.5

		58		58

		58.5		58.5

		59		59



7.260 = nominal (undeflected) diameter

Size Pos 2

Size Pos 7

Distance from Return End (inches)

Diameter (inches)

HGQ08 Collar Deflections after keying (midplane)

7.2816

7.2815

7.27605

7.2759

7.27435

7.2734

7.273

7.2731

7.27235

7.27305

7.2718

7.2738

7.2728

7.27425

7.2724

7.2731

7.27285

7.2743

7.27155

7.2737

7.27265

7.27375

7.2729

7.2726

7.27225

7.27295

7.27325

7.27385

7.2729

7.27355

7.27185

7.27385

7.27225

7.27335

7.27305

7.2741

7.2719

7.27345

7.27155

7.2736

7.27285

7.2736

7.2728

7.27325

7.27315

7.27335

7.27345

7.27385

7.27205

7.27335

7.27235

7.27365

7.27285

7.27425

7.2727

7.2733

7.2724

7.27275

7.2732

7.2743

7.2732

7.27375

7.2722

7.2736

7.2723

7.2733

7.27255

7.27335

7.27235

7.2735

7.273

7.27355

7.27245

7.27305

7.27265

7.27315

7.27315

7.2739

7.2719

7.27315

7.2725

7.2734

7.27275

7.27335

7.2727

7.27325

7.2721

7.27275

7.27235

7.27285

7.27205

7.27245

7.27225

7.27195

7.27175

7.2715

7.27095

7.2719

7.2713

7.2723

7.2708

7.27195

7.2715

7.27135

7.27155

7.2706

7.2715

7.27115

7.2716

7.2717

7.272

7.2721

7.2727

7.27355

7.2721

7.274

7.2735

7.27365

7.27215

7.27445

7.27215

7.27335

7.27225

7.27325

7.27265

7.2731

7.2727

7.273

7.27245

7.2723

7.2729

7.27325

7.2723

7.27305

7.273

7.27315

7.2741

7.27315

7.2735

7.27425

7.27235

7.27395

7.2732

7.2744

7.27255

7.2741

7.2721

7.27405

7.2726

7.2746

7.2723

7.2741

7.2729

7.2733

7.27325

7.274

7.27315

7.2737

7.2722

7.2727

7.27335

7.27405

7.27255

7.2729

7.27285

7.27225

7.2734

7.27385

7.2734

7.27395

7.273

7.2726

7.27275

7.27405

7.2721

7.27275

7.2721

7.27305

7.27275

7.27255

7.27345

7.27305

7.27265

7.2731

7.2723

7.2736

7.2726

7.2738

7.2722

7.27325

7.2721

7.27305

7.27245

7.2735

7.2721

7.2735

7.27205

7.2741

7.27235

7.27355

7.2728

7.27325

7.27255

7.27395

7.2732

7.2741

7.27275

7.274

7.2732

7.2741

7.2729

7.27445

7.27215

7.27425

7.27235

7.2743

7.2731

7.2736

7.2722

7.2736

7.2718

7.27285

7.27145

7.2721

7.2716

7.2733

7.2713

7.27255

7.2708

7.27215

7.2718

7.27275

7.27265

7.27325

7.2743

7.27565

7.27865

7.2805
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