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DANFYSIK QUALITY ASSURANCE SYSTEM

Document No: 120

@ DANFYSIK | V2 N: 12083 B ks

Assy. DWG. No.: Customer: Order No :
7103016502 INFN Roma 501453-100
Dipole
COMPLETE MAGNET TEST
No. | DESCRIPTION RESULTS SIGN.
1 Visual inspection ol
Ok C zj
2 Dimensional control, main dimensions (-’ —
O P 2
See DWG.No. 7/03CICS0 ) ck r/
3 Electrical resistance at 20°C e
77,7 mOhm Car 7
4 Insulation test: conductor to ground (Yoke) -
5 kV DC for one min. (I < 20 uAmp) L/ pAmp ({ W
5 Hydraulic leak test ; o
20 bar - 10 min. oK Car
s
6 Water flow measurement at / . M
AP =45 bar v® I/min.
7 Full power test : T = _/SF °C '1",1“()
Duration: 1 hour Towa = . <1 = o
Field setting: B = 15 T (Dipole) AT =_BT < 1-%-13
Field setting: G=___—  T/m (Quadrupole) Tiiates: & .. & i %6
A = _ 7.5 Bar
Q = }7‘ 5 I/min
U = _[0.%€ vott
I = 272  Amps
8 Thermo switch test / < v
Olé (.‘f’..ri/
9 Corrosion protection pole surface
—
10 | Datalabel ar &7k
Remarks:
Production Contro(l:j 20 [+ — £¢13| Project Manager:
| Sign: ’Q Sign:

DANFYSIK A/S - DK-4040 Jyllinge - Denmark - Phone: +45 7220 2400 - Fax: +45 7220 2410 - E-mail : danfysik@danfysik.dk
Magnet assembly test 7103016502.docx
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Magnet No.: Date:
[J® DANFYSIK
Assembly drawing No.: Customer: Order No.:
7103016502.A INFN 501453-100
Probe placement: EXCITATION
Test setup and nominal magnet values
Probe placement: Center of pole gap Probe type: Group3

Nominal field: [T] 1.54 Probe number:
Nominal current: [A] 372 Teslameter number:
No. Current Hall probe field
[Al [T]
1 0.0 0.00188
2 40.0 0.17671
3 80.0 0.35184
4 120.0 0.52646
5 160.0 0.70018
6 200.0 0.87209
7 240.0 1.04242
8 280.0 1.21070
9 320.0 1.37344
10 330.0 1.41052
11 340.0 1.44545
12 350.0 1.47839
13 360.0 1.50948
14 370.0 1.53891
15 380.0 1.56679
16 370.0 1.54163
17 360.0 1.51388
18 350.0 1.48387
19 340.0 1.45167
20 330.0 1.41701
21 320.0 1.37976
22 280.0 1.21635
23 240.0 1.04778
24 200.0 0.87665
25 160.0 0.70371
26 120.0 0.52944
27 80.0 0.35456
28 40.0 0.17935
29 0.0 0.00417
30 0.0 0.00000
31 0.0 0.00000

Production Control:
Date:
Sign.:

Project Manager:Simon Christensen

Date:
Sign.:

20-03-2013
SICH
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Magnetic field (T)
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Project mkp

Data-Time 03-08-13 10:54:50
Magnet type Dipole
Magnet nr 12083
Meas. number 4
Mode Flying
Direction of the pos. x-axis From the middle of the pole towards coil connection
Direction of the pos. z-axis In-out of magnet, away form coil connection
Direction of the pos. y-axis Vertical up
Add. info 186
0
Measured coordinate grid Start position (mm) End (mm) Step (mm)
Y [mm] 0 0
X [mm] -150 75 5
Z [mm] -650 650 5
Analysed coordinate grid Start position (mm) End (mm)
Y [mm] 0 0
X [mm] -30 30
Z [mm] -650 650
EFB analysis Result Std.Dev. from fit ~ End sections
Bmax for analyzed data grid [T] 0.81391
Effective magnetic length  [mm] 546.50 0.00
Offset to reference point  [mm] 0 -
EFB slope [mm/mm] -0.0056 0.000
Shim angle [Deg] -0.16 0.01 2 Ends -
Scan lines in analysed grid 13

The effective magnetic length is the value obtained for the integration path adjusted with the given offset.

Effective magnetic length
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O©CoO~NOOTS WNPE

el ol =
WN RO

B [T] BL [Tmm] Leff [mm] dBy/Bg dint/Int

Average 0.81231 443.56 546.04

Rel.St.Dev 0.00277 0.00 0.00
Variation +/- 0.40% 0.49% 0.11% 0.40% 0.49%

X position Y position Center field Field Effective  Relative B dint/Int
integral length variation
[mm] [mm] [T] [Tmm] [mm]

-30.0 0.0 0.80749 440.500 545.52 -0.0059 -0.0069
-25.0 0.0 0.81131 442.816 545.80 -0.0012 -0.0017
-20.0 0.0 0.81286 443.865 546.05 0.0007 0.0007
-15.0 0.0 0.81341 444.335 546.26 0.0014 0.0018
-10.0 0.0 0.81359 444.556 546.41 0.0016 0.0022
-5.0 0.0 0.81369 444.681 546.50 0.0017 0.0025
0.0 0.0 0.81379 444.732 546.49 0.0018 0.0026
5.0 0.0 0.81390 444.746 546.43 0.0020 0.0027
10.0 0.0 0.81391 444.647 546.31 0.0020 0.0025
15.0 0.0 0.81372 444.379 546.11 0.0017 0.0019
20.0 0.0 0.81312 443.844 545.85 0.0010 0.0006
25.0 0.0 0.81154 442.736 545.55 -0.0009 -0.0019
30.0 0.0 0.80774 440.419 545.25 -0.0056 -0.0071
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Project mkp

Data-Time 03-08-13 10:54:50
Magnet type Dipole
Magnet nr 12083
Meas. number 4
Mode Flying
Direction of the pos. x-axis From the middle of the pole towards coil connection
Direction of the pos. z-axis In-out of magnet, away from coil connection
Direction of the pos. y-axis Vertical up
Add. info 372
0
Measured coordinate grid Start position (mm) End (mm) Step (mm)
Y [mm] 0 0
X [mm] -150 75 5
Z [mm] -650 650 5
Analysed coordinate grid Start position (mm) End (mm)
Y [mm] 0 0
X [mm] -30 30
Z [mm] -650 650
EFB analysis Result Std.Dev. from fit ~ End sections
Bmax for analyzed data grid [T] 1.54818
Effective magnetic length  [mm] 545.19 0.01
Offset to reference point  [mm] 0 -
EFB slope [mm/mm] -0.0022 0.001
Shim angle [Deg] -0.06 0.02 2 Ends -
Scan lines in analysed grid 13

The effective magnetic length is the value obtained for the integration path adjusted with the given offset.

Effective magnetic length
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O©CoO~NOOTS WNPE

el ol =
WN RO

B [T] BL [Tmm] Leff [mm] dBy/Bg dint/Int

Average 1.54471 841.39 544.69

Rel.St.Dev 0.00314 0.00 0.00
Variation +/- 0.44% 0.54% 0.11% 0.44% 0.54%

X position Y position Center field Field Effective  Relative B dint/Int
integral length variation
[mm] [mm] [T] [Tmm] [mm]

-30.0 0.0 1.53455 834.928 544.09 -0.0066 -0.0077
-25.0 0.0 1.54238 839.645 544.38 -0.0015 -0.0021
-20.0 0.0 1.54598 841.910 544.58 0.0008 0.0006
-15.0 0.0 154714 842.991 544.87 0.0016 0.0019
-10.0 0.0 1.54756 843.501 545.05 0.0018 0.0025
-5.0 0.0 1.54780 843.787 545.15 0.0020 0.0028
0.0 0.0 1.54801 843.945 545.18 0.0021 0.0030
5.0 0.0 1.54818 843.949 545.12 0.0022 0.0030
10.0 0.0 1.54815 843.730 544.99 0.0022 0.0028
15.0 0.0 1.54764 843.175 544.81 0.0019 0.0021
20.0 0.0 1.54625 841.990 544.54 0.0010 0.0007
25.0 0.0 1.54278 839.619 544.23 -0.0013 -0.0021
30.0 0.0 1.53481 834.903 543.98 -0.0064 -0.0077
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Field homogeneity

Project

Data-Time

Magnet type

Magnet nr

Meas. number

Mode

Direction of the pos. x-axis
Direction of the pos. z-axis
Direction of the pos. y-axis
SET-Current [A]

Measured coordinate grid

mkp

03-08-13 14:15:53

Dipole

12083

5

Stop and go

From the middle of the pole to the coil connection
In-out of magnet, away from coil connection
Vertical up

186

Start position (mm) End (mm) Step (mm)

Y [mm] 0 0
Z [mm] 0 0
X [mm] -75 75 5
Analysed coordinate grid Start position (mm) End (mm)
Y [mm] 0 0
Z [mm] 0 0
X [mm] -30 30
Homogeneity analysis Result
Bmin, analyzed data grid [T] 0.73020
Bmax, analyzed data grid [T] 0.73586
[Homogeneity, (1 - B/Bmax) 7.69E-03 |
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Field homogeneity

Project

Data-Time

Magnet type

Magnet nr

Meas. number

Mode

Direction of the pos. x-axis
Direction of the pos. z-axis
Direction of the pos. y-axis
SET-Current [A]

Measured coordinate grid

mkp

03-08-13 14:15:53

Dipole

12083

5

Stop and go

From the middle of the pole to the coil connection
In-out of magnet, away from coil connection
Vertical up

372

Start position (mm) End (mm) Step (mm)

Y [mm] 0 0
Z [mm] 0 0
X [mm] -75 75 5
Analysed coordinate grid Start position (mm) End (mm)
Y [mm] 0 0
Z [mm] 0 0
X [mm] -30 30
Homogeneity analysis Result
Bmin, analyzed data grid [T] 1.53405
Bmax, analyzed data grid [T] 1.54764
[Homogeneity, (1 - B/Bmax) 8.78E-03 |
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Magnet test evaluation

This document describes the results from the magnetic measurements for one Dipole
magnet for the DF-order 501453-100.

Magnet no.: 12083

Full power test

Field setting: 15T

Electrical data: Cooling data:

Excitation current [ 380 A Cooling water flow Q: 7.3 L/min
Voltage, DC U: 11.3V Pressure drop Ap: 4.5 bar
Resistance of magnet R 0.0297 Q Tintet t: 18.7 °C
Effect generated P: 4288 W Temperature increase At: 8.2 °C

Please refer to the enclosed Complete Magnet Test Sheet.

Excitation curve

Max. Field [T] | Current [A]
Design: 1.50 372.00
Measured: 1.548 372.00

Please refer to the enclosed detailed excitation data.

Effective magne

tic length

Position: Pin hole at entrance

Field setting: 155 T

L spec. (mm) 540.20 Shim angle, spec. (°) 0.00
L eff. meas. (mm) 545.19 Shim angle, meas.(°) -0.06
dL (mm) 5.19 Shim angle, diff.(°) 0.06

Position: Pin hole at exit

Field setting: -T

L spec. (mm)

Shim angle, spec. (°) -

L eff. meas. (mm)

Shim angle, meas.(°) -

dL (mm)

Shim angle, diff.(°) -

Please refer to the enclosed detailed effective magnetic length data.

Field homogene

ity

Position: Entrance
Field setting: 155 T

1-B/Bmax, Spec.:

9.8E-03 over =

30,0 mm

1-B/Bmax, Meas.:

8.8E-03 over +

30.0 mm

Please refer to the enclosed detailed homogeneity data.
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DANFYSIK QUALITY ASSURANCE SYSTEM

Document No: 126

Magnet No.: Date:
Do DANFYSIK 12083 Db 2003
Assy. DWG. No.: Customer: Order No :
7103016487 INFN Roma 501453-2
Dipole Magnet

MEASUREMENT SHEET FOR CONTROL OF POLEGAP

Sign:

Production Control:

ﬁ[k

Tolerance: / / 0.05
0,05/100
POLEGAP X: 34 mm.
A B C n
10 | 10 | 15 | 10 o
|
B g " ‘ \ ENT‘ /\lN[[
X Al B
No. | Measured by Measured by No. | Measured by Measured by DEVIATION
Subcontractor Danfysik Subcontractor Danfysik
1 ) 3294 15
2 B 3395 16
3 3,94 17
4 . 5 18
5 ~ 339y 19
6 5 3292 20
7 - 339§ 21
8 ~ 3395 22
9 2 3%95 23
10 = 3395 24
11 25
12 26
13 27
14 28
REMARKS:
=S

Project Mana “ Y, 1/ winea 003 OK
Sign: éfﬁ _

DANFYSIK A/S - DK-4040 Jyllinge - Denmark - Phone: +45 46790000 - Fax: +45 46790001 E-mail : danfysik@danfysik.dk 11/12
File:Polegap test 7103016487.docx




DANFYSIK QUALITY ASSURANCE SYSTEM

Document No: 126

Magnet No.: Date:
@ DANFYSIK . Y Do
Assy. DWG. No.: Customer: Ordisr Ni::
7103016487 INFN Roma 501453-2

Dipole Magnet

Measurement sheet for control of Polegap with POWER

Tolerance: / / 0.05
0,05/10d

POLEGAP X: 34 mm.

A B G n

10 | 10 | 15 | 10 )

I

No. | 075T 15T No. | 0.75T 15T

1 |33,9 33554 15

2 | 3390 338Y 16

3 | 3391 33 &S 17

4 | 3341 33,85 18

5 | 3%42 33 8¢ 19

6 | 3yl 33.8¢% 20

7 | 33,9% 33§49 21

g | 3393 33,89 22

0 | %39 33,84 23

10 | 33,4Y 03,59 24

11 25

12 26

13 27

14 28

REMARKS: "%, .y yawtol

Sign:

Production Control:

<2£/'( 2¢/3 ~ 2061y

Project Manager:
Sign:

DANFYSIK A/S - DK-4040 Jyllinge - Denmark - Phone: +45 46790000 - Fax: +45 46790001 E-mail : danfysik@danfysik.d

File:Polegap test med felt 7103016487.docx
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