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Magnet Spec. of short 0.5 m model = ™ W

* Mechanical length: 0.5 m
* Integrated field: 0.757 Tm
 Aperture: 105 mm (cold) -
» Beam distance: 188.19 mm 2 (1) m,‘“ |
. Current : 492 A ' - o et
« Ramps rates: 100 s to target value

* Yoke: 614 mm dia

Cold mass alignment feature
Hole for actual tie Rod
Hole for yoke fixing pin

Cooling hole

Laminated magnetic yoke

Corrector Bus-bar slot & lifting

e )2 bus bar slot

2D design from CERN



Bore field/ T 2.64
Current/ A 422
Layers 5+5
CCT angle/® 30

[ [8] 25 /mm 5.2(0.6)

Turns per layer 95

Integrated field / Tm 0.757
Peak field / T 3.1
lo/Ic 55%

Slot size in former

2 mm*5 mm,0.6 mm for rib

O R K EE Imm

®614/539.4

Inside and outside the former/ mm

The first layer: 105 /1119 ;
The second layer: 119 /133

Dia of wire / mm

0.825(767A@3T 700A@4T)
0.99(with Kapton and S glass insulation)




Magnetic Field Calculation in

286

24

TR % 25

22

20

1.8

1.6

2B SfR: 15

14

1.2

s 30 -

1.0

08

TR B A 120

06 j:‘('l.:i\' /_’J\I ()

04

0.2
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High order data analysis(left)
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High order data analysis(right)

Right Aperture Bn(T)
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TMP,
High order data analysis
Borgmmbreih & (r=35mm )
Left Aperture Right Aperture

n 5in term Cos term Bn/BB n Sin term Cos term Bn/B®
B 2.9 F57.8155 1eage. @ B 9.0 757.7167 10000 .0
1 P.A81978 0.369862 |4.889633 1 -p.10566 -0.25834 |-3.40953
2 0.p43137 0.277679 B.664209 7 9926143 -0.44756 [-5.8407
3 3.16E-83 -2.2BE-93 -0.87956 3 -9.p4156 ©.236916 0487196
4 B.922802 -0.12452 -1.6432 4 -p.pl1el  -0.87643  -1.08875
5 0.P23356 1.86E-05 2_46E-04 5 _p_@5557 -3.1E-03 -0.0403
6 B.223745 -9.9E-03 -0.13879 6 -0.01365 ©0.033194 0_438076
7 0.033549 -8.0E-83 -0.10619 7 -p.@1236 -2.7E-0A -3 _.5F-03
8 -6.3E-83 -2.21987 -0.206216 8 -5.4E-P3 -P.93879 -@.51187
9 7.6E-03  -0.01588 -0.20895 9 3.P3E-83 -1.7E-83 -0.92233



Structural scheme

The whole structure | _ The coil structure
» Segment former design

» Segment bonding design :



Parameters of superconducting wire™

Insulated Insulation Number of Cu/nonCu Critical RRR(273
Size[mm] meterial fillament ratio current/4.22K K/10K)
[A]

®0.991+0.01 Kapton+IEiEz24n >192 1.3+0.13 >7T67@3T >100
>700@4T

Insulation voltage >2500V



Three-coordinate measuring result ==
of outer former

1# outer 2# outer 1# outer 2# outer Criterion
formerl formerl former2 former2

Groove bottom size (
different grooves)

Groove bottom size (
same groove)

Inner circle size

Outer circle size
Groove width

Groove profile

Inner circle roundness
Outer circle roundness

Coaxially

-0.0239

-0.0218

-0.0214
0.0029
Qualified
Qualified
Qualified
Qualified
Qualified

-0.0437

-0.0377

-0.0118

Qualified
1.9965

Qualified
Qualified
Qualified
Quialified

-0.0983

-0.0415

-0.0066

Qualified
Quialified
Qualified
Qualified
Qualified
Quialified

-0.0442

-0.0121

Qualified
Qualified
Qualified
Qualified
Qualified
Qualified
0.0329

122.6-123

122.6-123

118.98-119.035
132.97-133.028
2-2.04

0.05

0.03

0.03

0.03

Because od different materials and processes, there will be some deformation in the process.



Manufacture-The winding process
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Inner coil: higher 0.2mm-0.3mm. .
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Manufacture-The winding process

CVAG Ty T
R

Outer coll

13



D

Manufacture-Terminal connection

b Sy T
TR

Twist and soldering
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Manufacture-Assemble

Install tighten aluminum cylinder after heating(90°C) .



The whole structure vacuum impregnation 16



lest preparation .



Test----cooling by LN2
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Test ----cooling by LHe
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Test ----1# colls test procedure

W

data

2018/7/14
2018/7/14
2018/7/14
2018/7/14

2018/7/14

2018/7/14
2018/7/14
2018/7/14
2018/7/14

2018/7/14

2018/7/14
2018/7/14
2018/7/14

2018/7/14

CCT magnet test procedure

time

8:40
9:20
10:05
11:00

12:20
13:50
14:05

15:10

15:18
15:28
15:44

15:49

details

cooling by LN2

cooling by LN2
discharge of LN2
dry under nitrogen

dry with heating

cooling by LHe2
cooling by LHe2
excitation 1A/s
excitation 2A/s
excitation 3A/s from 0 to
460A, 1A/s from 0 to
470A, pause, excitation
excitation 4A/s
excitation 4A/s
excitation 4A/s

excitation 4A/s

comment

check, zero resistance

520A

76K, 75k
77K.76k
98K,88K

102K ,95k
41cm

483A quench
471A quench

469.4A
529A
543A

last 20 min, 551A quench
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Test ----1# colls test procedure
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Test ----1# coills test procedure

[ File  Acquisition  Edit ¥iew Cursor  System  Excel/CSV Window Help _|E||5|
[> Start I:‘ Stop E Display Setting D Create new - % Connection setking
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First , the wire of inner 6# and outer 5# quench, then, the wire of inner 7# and outer 2# quench. °



Test ---- 1# colls test loadline

[Loadline

S40A,3.84T
422A3T

65%



problem

1. material

1 CERN material WST material

The connection end plate of inner and

outer coils 6082 T4 6082 T651

External pipe 5083 (H116) 6082 T651
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problem

2. View B:

The position of
groove is eccentric
groove.
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Production plan

TR E
F= R HI‘ZH/%E 1|2 |3 |4 |5 |6 | 7| 8| 9]|10|11|12|13|14 |15 |16 | 17 |18 |19 |20 | 21 | 22
] &

AE 7/25|7/26|7/27|7/28|7/29(7/30|7/31|8/1|8/2 |8/3|8/4|8/5|8/6|8/7|8/8|8/9|8/10|8/11|8/12|8/13|8/14|8/15
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7 Efun iR s
8 B K=
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Thanks!



