5.   Cold mass assembly

5.1   Yoking and skinning.

The skin alignment key for magnet HGQ-02 was changed to eliminate the gap between the skin and the alignment key.   An additional 4 mm was added to the skin alignment key surface (ref. dwg. MC-344868) based on yoke press measurements of HGQ01 and R&D weld experiments. All lamination packs were fusion welded longitudinally in 7 places (5 welds on outer surface and 2 welds on inner surface).

The magnet was compressed in the weld tooling with a hydraulic pressure of 600 PSI corresponded to force about 8000 lbs (3600 kg) per pusher or 16000 lbs/ft (23700 kg/meter) of magnet length. A pressure above 500 PSI must be applied to completely collapse the springs in the wheel units of the bottom tooling. The distance between the top and bottom pushers was measured from both the north and south side of the press all along the length of the magnet (see Fig. 31).  
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                             Fig. 31 Distance between top and bottom pushers.

The skin diameter measurements after welding are shown in Fig 32,33. 
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                 Fig.32 Skin outer diameter according to pi-tape measurements.
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                   Fig.33 Skin outer diameter according to micrometer measurements.

The skin is still yielded after welding, however the amount of skin travel was reduced and consequently decreased the amount of buckling.  The lead end had very slight buckling and has about a 254 m [10 mil] gap between the collet and yoke.  The return end had very noticeable buckling and a 50 m [2 mil] gap between the collar and yoke assemblies.

5.2 Bullet installation
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The history of bullet loading and plots for bullet force as a function of travel show below.

                                 Fig. 34 Yoke – End can interface.

                                  Fig. 35 Bullets load history.      

                                     Fig. 36 Return end bullet travel vs. applied force.


                                    Fig. 37 Lead end bullet travel vs. applied force.
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		HGQ-02 Welding history, April 17-18 1998

				Gap between up and down pushers befor welding										P=596 psi

				#		N side		S side		N+S

		LE		1		55.3		55.2		110.5		2.1751968504

				2		54.7		55		109.7		2.1594488189

				3		54.9		54.7		109.6		2.157480315

				4		54.8		54.8		109.6		2.157480315

				5		54.8		55.1		109.9		2.1633858268

				6		54.6		55.1		109.7		2.1594488189

				7		54.7		54.7		109.4		2.1535433071

				8		54.7		54.8		109.5		2.155511811

		RE		9		54.9		54.4		109.3		2.1515748031

														P=195 psi		195

				Gap between up and down pushers after 1 fusion pass										P=628 psi		312

				#												343

		LE		1		53.4		53.3		106.7		2.1003937008				413

				2		52.6		52.8		105.4		2.0748031496

				3		53.1		52.7		105.8		2.0826771654

				4		53.5		53.3		106.8		2.1023622047

				5		53.6		53.6		107.2		2.1102362205

				6		53.6		53.7		107.3		2.1122047244

				7		53.7		53.5		107.2		2.1102362205

				8		53.6		53.3		106.9		2.1043307087

		RE		9		53.3		53		106.3		2.092519685

														P=312 psi

				Gap between up and down pushers after 2 filling pass										P=613 psi

				#

		LE		1		52.7		52.5		105.2		2.0708661417

				2		51.9		51.7		103.6		2.0393700787

				3		52.2		51.5		103.7		2.0413385827

				4		52.3		52.1		104.4		2.0551181102

				5		52.3		52.5		104.8		2.062992126

				6		52.8		52.4		105.2		2.0708661417

				7		52.6		52.7		105.3		2.0728346457

				8		52.5		52.7		105.2		2.0708661417

		RE		9		52.5		52.7		105.2		2.0708661417

														P=343 psi

				Gap between up and down pushers after 3 filling pass										P=606 psi

				#

		LE		1		52.5		52.3		104.8		2.062992126

				2		51.6		51.3		102.9		2.0255905512

				3		51.8		51.2		103		2.0275590551

				4		51.9		51.5		103.4		2.0354330709

				5		51.8		52.1		103.9		2.0452755906

				6		51.9		51.8		103.7		2.0413385827

				7		51.9		51.9		103.8		2.0433070866

				8		51.8		51.8		103.6		2.0393700787

		RE		9		51.9		51.9		103.8		2.0433070866

														P=413 psi

				Gap between up and down pushers after 4 filling pass										P=413 psi

				#

		LE		1		52.2		52.2		104.4		2.0551181102

				2		51.2		51.2		102.4		2.0157480315

				3		51.1		51		102.1		2.0098425197

				4		51.2		51.1		102.3		2.0137795276

				5		51.3		51.6		102.9		2.0255905512

				6		51.2		51.3		102.5		2.0177165354

				7		51.3		51.4		102.7		2.0216535433

				8		51.5		51.5		103		2.0275590551

		RE		9		51.5		51.4		102.9		2.0255905512

														P=413 psi
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				Mechanical measurements after welding step

				PI-tape OD measurements						4/21/98

				LE																				RE

				1		2		3		4		5		6		7		8		9		10		11

		OD,in		16.37		16.373		16.374		16.375		16.376		16.376		16.376		16.376		16.375		16.382		16.378
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