CABLE No.
FNL-1-I-731…733

MFG.
11/8/99

OPERATOR:
H. Higley

CABLE LOG SHEET

LBNL  SUPERCONDUCTING MAGNET CABLES

Objective:  Preliminary cabling trials. 

1)  Make cables as proposed by A. Zlobin and E. Barzi.

- STRAND INFORMATION -
MANUFACTURER :
IGC

BILLET #:
B7419
B7420
B7421
B7429
B7490

No of strands:
3
6
7
6
6

COMPOSITION : 
Nb3Sn   19 subelements.

STRAND Dia.. NOMINAL :
1.000mm
INSP. DIA..:
1.000mm avg.

Cu/SC RATIO NOMINAL :
58.7%
INSP. RATIO :


FILAMENT TWIST/LENGTH :
11mm
DIRECTION :
Right

SHARP BEND TEST :
Pass 3/3

LENGTH PER SPOOL :
470m

- CABLING SPECIFICATIONS -

TYPE or SPEC.:
FNAL Prototype Nb3Sn 28 strand x 1.000mm  with and without SS core.

SS Core material is 12.7mm x  .025mm  316-L annealed.  Core tension = .5 kg.

No. of STRANDS:
28

PITCH DIRECTION:
LEFT
PITCH LENGTH:
109.8mm

PLANETARY RATIO:
0 : 1

ROLLER ID #:
P-1 & 2
WIDTH:
14.165mm
ANGLE::
1.021 deg. and 0.00

MANDREL ID #:
37
WIDTH:
13.58mm
THICKNESS::
0.90mm

LUBRICATION :
100% 4-BR

STRAND TENSION:
2.7 kg.
TURKS HEAD LOAD "SGM":
59 kg.

Nom. THICKNESS:
1.800 mm +/- 0.006mm

Nom. WIDTH:
14.240mm +/- 0.025mm

Nom. ANGLE:
.910 deg +/- 0.1 deg.

Notes:

  The mandrel used was of the earlier design and should be replaced before any long runs of cored cable.  There were

Some instances where the core poked between the strands.  This may have been due to the mandrel design or core tension.

The rolls were reground flat for the last two samples run # 733A and B.

In retrospect I should have done the short samples first to insure we had enough strand.  As it turned out

I made the long lengths longer than the minimum required and ran a little short of wire for the last two samples.

Special Procedures:

· Three strands were marked with red, green and blue ink at approximately 1m intervals.  The spacing of these marked strands makes it possible to identify from which billet all the strands originated.  The strand map has the strand color identification and placement information.

· Strands were marked just ahead of the turkshead roll to determine process elongation.

The strands were knicked with wire cutters at ~4x the pitch length or exactly 440mm +/- .1mm.

These marks were then measured just after the turkshead and compared to the expected contraction.

The sections of cable with knicked strands should be removed from the cables as they may be damaged.

August 24, 1999

A. Zlobin

Nb3Sn cable and short sample parameters

1. ITER strand:

· Strand diameter (nominal) – 1.000 mm
0.998 mm (measured) 
· Total length – 14270 m

2. Nominal cable parameters:

· Number of strands –    
28

· Strand diameter –        
1.000 mm


· Cable width –              
14.24 mm 


· Cable mid-thickness – 
1.800 mm 
 
· Minor edge –               
1.687 mm 


· Major edge –               
1.913 mm 


· Keystone angle –         
0.91 degree

· Transposition angle –  
14.5 degree


· Transposition pitch –   
110 mm


· Cable packing factor – 
0.89 

3. Cables to be fabricated:

#
Cable 


Length, m
Width, mm
Min. edge, mm
Max. edge, mm
Mean 

thickness, 

mm
Packing factor, %
Special

requirements

1
A (nominal)
~180
14.240
1.687
1.913
1.800
88
Lmin=65 m

2
B (nominal with SS core)
~150
14.240
1.687
1.913
1.800
88
25 mm SS core, Lmin=65 m

3
AA (short samples):

-
AA85

-
AA87

-
AA89

-
AA91

-
AA93

-
AA93a
15

15

15

15

15

15
14.240

14.240

14.500

14.240

14.240

14.240
-

1.702

1.650

1.622

1.584

1.584
-

1.951

1.915

1.870

1.833

1.833
1.869

1.827

1.782

1.746

1.709

1.709
85

87

89

91

93

93
Rect. x-section

Larger width

Two steps: 1st-AA87, 2nd-AA93 in opposite direction

4
BB (short samples with SS core):

-
BB86

-
BB90

-
BB92
15

15

15
14.240

14.240

14.240
-

1.642

1.603
-

1.890

1.851
1.848

1.766

1.727
86

90

92
Rect. x-section



Special requirements:

- during fabrication of short samples AA and BB make marks on 2-3 strands separated by 1 m along the strand before cabling. The marks should allow one to find them in the cable after fabrication

Process Elongation 

Note: Cable Packing Factor  does not include strand elongation.

[image: image1.wmf]PF vs. Process Elongation

70.00%

80.00%

90.00%

100.00%

110.00%

0.00%

0.50%

1.00%

1.50%

2.00%

2.50%

3.00%

3.50%

4.00%

STRAND ELONGATION

CABLE PACKING FACTOR

MINOR EDGE =   

MID =   

MAJOR EDGE =   
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 F1I00731-733  as Manufactured LBNL

 H. Higley  11/12/1999































UNCOMPACTED 
731-A
731-Bc
732-Ac
732-Bc
732-Cc
732-Dc
732-E
732-F
732-G
732-H
732-I-1
732-I-2
733-A
733-Bc

No. of Strands =   
28
28
28
28
28
28
28
28
28
28
28
28
28
28

Strand DIA. =   
1.0002
1.0002
1.0002
1.0002
1.0002
1.0002
1.0002
1.0002
1.0002
1.0002
1.0002
1.0002
1.0002
1.0002

Pitch Angle =   
14.7771
14.77715
14.7771
14.7771
14.7771
14.7771
14.7771
14.7771
14.7771
14.7771
14.7771
14.7771
14.7771
14.7771

Cable Width =   
15.2039
15.2039
15.2039
15.2039
15.2039
15.2039
15.2039
15.2039
15.2039
15.2039
15.2039
15.2039
15.2039
15.2039

Cable MID Thk. =   
2.0004
2.0258
2.0258
2.0258
2.0258
2.0258
2.0004
2.0004
2.0004
2.0004
2.0004
2.0004
2.0004
2.0258

Pitch length =   
109.8
109.8
109.8
109.8
109.8
109.8
109.8
109.8
109.8
109.8
109.8
109.8
109.8
109.8

PF =   
0.74809
0.74809
0.74809
0.74809
0.74809
0.74809
0.74809
0.74809
0.74809
0.74809
0.74809
0.74809
0.74809
0.74809

















COMPACTED
731-A
731-Bc
732-Ac
732-Bc
732-Cc
732-Dc
732-E
732-F
732-G
732-H
732-I-1
732-I-2
733-A
733-Bc

Cable Width =   
14.2364
14.2277
14.2544
14.2256
14.2143
14.213
14.2637
14.2268
14.2201
14.2155
14.2728
14.2142
14.2697
14.2082

Cable Mid Thk. =   
1.7989
1.8
1.9093
1.835
1.7796
1.756
1.8496
1.7952
1.7614
1.715
1.885
1.7064
1.8759
1.8224

Keystone angle. =   
0.925
0.898
0.908
0.904
0.886
0.872
0.918
0.906
0.902
0.881
0.913
0.928
-0.066
0.047

Pitch length =   
109.8
109.8
109.8
109.8
109.8
109.8
109.8
109.8
109.8
109.8
109.8
109.8
109.8
109.8

Pitch Angle =   
14.4389
14.4185
14.4981
14.4336
14.3910
14.3825
14.4904
14.4277
14.4046
14.3774
14.5166
14.3719
14.5091
14.4228

Cable Thickness 















MINOR EDGE =   
1.6840
1.6631
1.7709
1.6974
1.6353
1.6224
1.7353
1.6827
1.6495
1.6057
1.7713
1.5913
1.8841
1.8166

MID =   
1.7989
1.7746
1.8839
1.8096
1.7452
1.7306
1.8496
1.7952
1.7614
1.7150
1.8850
1.7064
1.8759
1.8224

MAJOR EDGE =   
1.9138
1.8861
1.9969
1.9218
1.8551
1.8388
1.9639
1.9077
1.8733
1.8243
1.9987
1.8215
1.8677
1.8282

Packing Factor















MINOR EDGE =   
94.76%
96.00%
90.02%
94.08%
97.71%
98.49%
91.80%
94.89%
96.84%
99.50%
89.89%
100.41%
84.52%
88.01%

MID =   
88.71%
89.97%
84.62%
88.25%
91.56%
92.34%
86.13%
88.94%
90.68%
93.16%
84.47%
93.63%
84.89%
87.73%

MAJOR EDGE =   
83.38%
84.65%
79.83%
83.09%
86.13%
86.90%
81.12%
83.70%
85.27%
87.58%
79.66%
87.72%
85.27%
87.45%


731-A
731-Bc
732-Ac
732-Bc
732-Cc
732-Dc
732-E
732-F
732-G
732-H
732-I-1
732-I-2
733-A
733-Bc

Finished Length m =
134.0
136.0
14.7
17.0
16.4
17.7
16.7
15.3
15.0
12.7
11.7
11.7
8.7
7.0

















Process Elongation of strands:















      Using Compacted Cable Pitch Angle and 440mm reference marks on strands.
















731-A
731-Bc
732-Ac
732-Bc
732-Cc
732-Dc
732-E
732-F
732-G
732-H
732-I-1
732-I-2
733-A
733-Bc

Calc. Length at Pitch = mm
426.10
426.14
425.99
426.11
426.19
426.21
426.00
426.12
426.17
426.22
425.95
426.23
425.97
426.13

Calc. Contraction %
3.16%
3.15%
3.18%
3.16%
3.14%
3.13%
3.18%
3.15%
3.14%
3.13%
3.19%
3.13%
3.19%
3.15%

Post Process---















Mark Length +/-0.5mm
431.0
433.0
429.0
432.5
433.5
436.0
430.0
432.5
434.5
441.0
430.0
437.5
NA
NA

Estimated Process Elongation
1.15%
1.61%
0.71%
1.50%
1.71%
2.30%
0.94%
1.50%
1.96%
3.47%
0.95%
2.64%
NA
NA

Strand Map for Cable Runs # F1I00731…733

Mfg. ID #
LBNL Spool #
Insp. Dia. mm
Length m
Notes:

IGC B7419
1
1.0012
470


IGC B7419
2
1.0015
470


IGC B7419
3
1.0010
470


IGC B7440
4
1.0005
470
Marked every ~ 1 m  BLUE

IGC B7440
5
1.0000
470


IGC B7440
6
1.0005
470


IGC B7440
7
.9905
470


IGC B7440
8
1.0001
470


IGC B7440
9
1.0006
470


IGC 7420
10
1.0008
470
Marked every ~1 m GREEN

IGC 7420
11
1.0005
470


IGC 7420
12
1.0007
470


IGC 7420
13
1.0010
470


IGC 7420
14
1.0006
470


IGC 7420
15
1.0011
470


IGC 7429
16
1.0010
470
Marked every ~1 m RED

IGC 7429
17
1.0008
470


IGC 7429
18
1.0000
470


IGC 7429
19
1.0010
470


IGC 7429
20
1.0006
470


IGC 7429
21
1.0002
470


IGC 7421
22
1.0001
470


IGC 7421
23
1.0000
470


IGC 7421
24
1.0004
470


IGC 7421
25
1.0004
470


IGC 7421
26
1.0008
470


IGC 7421
27
1.0003
470


IGC 7421
28
.9997
470



Avg. Dia. =
1.0002mm



Example as seen from the start end of the cable:

[image: image2.png]CABLE RUN CME F1188732 -
FNL NhaSn 28st. x 1.6mm

Date: 11-85-1999

Statistics for CME F1188732
Cable Section from length = 143.7 to length = 143.7 (8 Meters)

KPa ANGLE WIDTH THICK
AUERAGE 34,878 0.928 14.2142 1.7064
MINTHUM 34,819 8.919 14.2118 1.7009
MAXTHUN 34,937 0.937 14.2228 1.7189
STANDARD DEVIATION 32 0.005 0.0027 0.0035
Cable Type : FNL Nb3Sn 28st. x 1.8mm
Run Title : FNL-1-1-88732 Reel Number @ —
Run Date : 11-88-1999 Total Run Length : 144
Supervisor : HUGH HIGLEY Nunmber of DataPts 249
Operator i EVAN PALMERSTON Clamp Time : 5
Cable Data File : CMECTYPE.F1 Clamp Interval : 1

F16 to Quit



[image: image3.png]Date: 11-84-1999

CABLE RUN CHME F1188731 -
FNL NhaSn 28st. x 1.6mm

Statistics for CME F1188731
Cable Section from length =

.7 to length = 134.7 (134 Meters)

Operator

EUAN PALMERSTON
Cable Data File : CMECTYPE.F1

Clanp Tine
Clamp Interval

KPa ANGLE WIDTH THICK
AUERAGE 34,946 0.925 14.2364 1.7989
MINTHUM 34,794 0.907 14.2224 1.7926
MAXTHUN 35,014 0.941 14.2508 1.8881
STANDARD DEVIATION 34 0.007 0.8056 0.0023

Cable Type : FNL Nb3Sn 28st. x 1.8mm

Run Title : FNL-1-1-88731 Reel Number © —

Run Date : 11-84-1999 Total Run Length : 278
Supervisor : HUGH HIGLEY Nunmber of DataPts 324

s

P 1

F16 to Quit
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[image: image7.png]CABLE RUN CHME F1188731 -
FNL NhaSn 28st. x 1.6mm

Date: 11-84-1999

Statistics for CME F1188731
Cable Section from length = 142 to length = 278 (136 Meters)

KPa ANGLE WIDTH THICK
AUERAGE 34,864 0.898 14.2277 1.8008
MINTHUM 34,829 0.883 14.2128 1.7947
MAXTHUN 34,89 8.913 14.2486 1.8863
STANDARD DEVIATION 14 0.006 ©0.0089 0.0028
Cable Type : FNL Nb3Sn 28st. x 1.8mm
Run Title : FNL-1-1-88731 Reel Number © —
Run Date : 11-84-1999 Total Run Length : 278
Supervisor : HUGH HIGLEY Nunmber of DataPts 324
Operator i EVAN PALMERSTON Clamp Time : 5
Cable Data File : CMECTYPE.F1 Clamp Interval : 1

F16 to Quit
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[image: image9.png]CABLE RUN CME F1188732 -
FNL NhaSn 28st. x 1.6mm

Date: 11-85-1999

Statistics for CME F1188732
Cable Section from length = 2 to length = 16.7 (14.7 Meters)

KPa ANGLE WIDTH THICK
AUERAGE 34,969 0.908 14.2544 1.9893
MINTHUM 34,932 0.886 14.2380 1.9825
MAXTHUN 35,024 8.917 14.2813 1.9151
STANDARD DEVIATION 25 0.007 0.0137 0.0038
Cable Type : FNL Nb3Sn 28st. x 1.8mm
Run Title : FNL-1-1-88732 Reel Number @ —
Run Date : 11-88-1999 Total Run Length : 144
Supervisor : HUGH HIGLEY Nunmber of DataPts 249
Operator i EVAN PALMERSTON Clamp Time : 5
Cable Data File : CMECTYPE.F1 Clamp Interval : 1

F16 to Quit
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[image: image11.png]Date: 11-85-1999

CABLE RUN CME F1188732 -

FNL NhaSn 28st. x 1.6mm

Statistics for CME F1188732
Cable Section from length = 18 to length = 35 (17 Meters)
KPa ANGLE WIDTH THICK
AUERAGE 34,948 0.904 14.2256 1.8350
MINTHUM 34,922 0.891 14.2198 1.8288
MAXTHUN 35,024 8.917 14.2346 1.8416
STANDARD DEVIATION 28 0.005 0.0037 0.0038
Cable Type : FNL Nb3Sn 28st. x 1.8mm
Run Title : FNL-1-1-88732 Reel Number @ —
Run Date : 11-88-1999 Total Run Length : 144
Supervisor : HUGH HIGLEY Nunmber of DataPts 249
Operator i EVAN PALMERSTON Clamp Time : 5
Cable Data File : CMECTYPE.F1 Clamp Interval : 1

F16 to Quit
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[image: image13.png]CABLE RUN CME F1188732 -
FNL NhaSn 28st. x 1.6mm

Date: 11-85-1999

Statistics for CME F1188732
Cable Section from length = 35.3 to length = 51.7 (16.4 Meters)

KPa ANGLE WIDTH THICK
AUERAGE 34,925 0.886 14.2143 1.7796
MINTHUM 34,891 0.881 14.2091 1.7758
MAXTHUN 34,978 0.891 14.2201 1.7859
STANDARD DEVIATION 21 0.003 ©0.0038 0.0035
Cable Type : FNL Nb3Sn 28st. x 1.8mm
Run Title : FNL-1-1-88732 Reel Number @ —
Run Date : 11-88-1999 Total Run Length : 144
Supervisor : HUGH HIGLEY Nunmber of DataPts 249
Operator i EVAN PALMERSTON Clamp Time : 5
Cable Data File : CMECTYPE.F1 Clamp Interval : 1

F16 to Quit
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[image: image15.png]CABLE RUN CME F1188732 -
FNL NhaSn 28st. x 1.6mm

Date: 11-85-1999

Statistics for CME F1188732
Cable Section from length = 52.3 to length = 78 (17.7 Meters)

KPa ANGLE WIDTH THICK
AUERAGE 34,920 0.872 14.2130 1.7568
MINTHUM 34,878 0.861 14.28% 1.7501
MAXTHUN 34,947 0.885 14.2189 1.7622
STANDARD DEVIATION 28 0.007 0.0026 0.0033
Cable Type : FNL Nb3Sn 28st. x 1.8mm
Run Title : FNL-1-1-88732 Reel Number @ —
Run Date : 11-88-1999 Total Run Length : 144
Supervisor : HUGH HIGLEY Nunmber of DataPts 249
Operator i EVAN PALMERSTON Clamp Time : 5
Cable Data File : CMECTYPE.F1 Clamp Interval : 1

F16 to Quit
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[image: image17.png]CABLE RUN CME F1188732 -
FNL NhaSn 28st. x 1.6mm

Date: 11-85-1999

Statistics for CME F1188732
Cable Section from length = 78.3 to length = 87 (16.7 Meters)

KPa ANGLE WIDTH THICK
AUERAGE 34,916 0.918 14.2637 1.8496
MINTHUM 34,794 0.918 14.2548 1.8459
MAXTHUN 34,988 8.929 14.2748 1.8571
STANDARD DEVIATION a8 0.005 0.8057 0.0040
Cable Type : FNL Nb3Sn 28st. x 1.8mm
Run Title : FNL-1-1-88732 Reel Number @ —
Run Date : 11-88-1999 Total Run Length : 144
Supervisor : HUGH HIGLEY Nunmber of DataPts 249
Operator i EVAN PALMERSTON Clamp Time : 5
Cable Data File : CMECTYPE.F1 Clamp Interval : 1

F16 to Quit
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[image: image19.png]CABLE RUN CME F1188732 -
FNL NhaSn 28st. x 1.6mm

Date: 11-85-1999

Statistics for CME F1188732
Cable Section from length = 88.7 to length = 184 (15.3 Meters)

KPa ANGLE WIDTH THICK
AUERAGE 34,927 0.906 14.2268 1.7952
MINTHUM 34,870 0.892 14.2204 1.7876
MAXTHUN 35,039 8.916 14.2318 1.8034
STANDARD DEVIATION 36 0.007 0.0037 0.0042
Cable Type : FNL Nb3Sn 28st. x 1.8mm
Run Title : FNL-1-1-88732 Reel Number @ —
Run Date : 11-88-1999 Total Run Length : 144
Supervisor : HUGH HIGLEY Nunmber of DataPts 249
Operator i EVAN PALMERSTON Clamp Time : 5
Cable Data File : CMECTYPE.F1 Clamp Interval : 1

F16 to Quit
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[image: image21.png]CABLE RUN CME F1188732 -
FNL NhaSn 28st. x 1.6mm

Date: 11-85-1999

Statistics for CME F1188732
Cable Section from length = 184 to length = 119 (15 Meters)

KPa ANGLE WIDTH THICK
AUERAGE 35,042 0.902 14.2201 1.7614
MINTHUM 34,911 0.898 14.2155 1.7538
MAXTHUN 35,080 0.914 14.2291 1.7677
STANDARD DEVIATION 39 0.006 0.0031 0.0039
Cable Type : FNL Nb3Sn 28st. x 1.8mm
Run Title : FNL-1-1-88732 Reel Number @ —
Run Date : 11-88-1999 Total Run Length : 144
Supervisor : HUGH HIGLEY Nunmber of DataPts 249
Operator i EVAN PALMERSTON Clamp Time : 5
Cable Data File : CMECTYPE.F1 Clamp Interval : 1

F16 to Quit
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[image: image23.png]CABLE RUN CME F1188732 -
FNL NhaSn 28st. x 1.6mm

Date: 11-85-1999

Statistics for CME F1188732
Cable Section from length = 119 to length = 131.7 (12.7 Meters)

KPa ANGLE WIDTH THICK
AUERAGE 35,022 0.881 14.2155 1.7150
MINTHUM 34,927 0.878 14.2107 1.7074
MAXTHUN 35,050 0.893 14.2235 1.7197
STANDARD DEVIATION az 0.006 0.0025 0.0031
Cable Type : FNL Nb3Sn 28st. x 1.8mm
Run Title : FNL-1-1-88732 Reel Number @ —
Run Date : 11-88-1999 Total Run Length : 144
Supervisor : HUGH HIGLEY Nunmber of DataPts 249
Operator i EVAN PALMERSTON Clamp Time : 5
Cable Data File : CMECTYPE.F1 Clamp Interval : 1
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[image: image24.png]Date #5-1999 [ FNL Nh3Sn 28st. x 1.0nm e: B8
Length: 132 Meters (End Marker) Current Poin

Average

0.881
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[image: image25.png]CABLE RUN CME F1188732 -
FNL NhaSn 28st. x 1.6mm

Date: 11-85-1999

Statistics for CME F1188732
Cable Section from length = 132 to length = 143.7 (11.7 Meters)

KPa ANGLE WIDTH THICK
AUERAGE 35,008 0.913 14.2728 1.8850
MINTHUM 34,937 0.884 14.2587 1.8772
MAXTHUN 35,855 0.938 14.3179 1.8924
STANDARD DEVIATION a4 0.018 0.0116 0.0050
Cable Type : FNL Nb3Sn 28st. x 1.8mm
Run Title : FNL-1-1-88732 Reel Number @ —
Run Date : 11-88-1999 Total Run Length : 144
Supervisor : HUGH HIGLEY Nunmber of DataPts 249
Operator i EVAN PALMERSTON Clamp Time : 5
Cable Data File : CMECTYPE.F1 Clamp Interval : 1
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[image: image26.png]Date #5-1999 [ FNL Nh3Sn 28st. x 1.0nm e: ©8:31:0
Length: 144 Meters (End Marker) Current Point:




[image: image27.png]CABLE RUN CME F1188733 I
FNL NhaSn 28st. x 1.6mm

Date: 11-88-1999

Statistics for CME F1188733
Cable Section from length = 1 to length = 9.7 (8.7 Meters)

KPa ANGLE WIDTH THICK
AUERAGE 34,891 866 14.2697 1.8759
MINTHUM 34,845 .o74 14.2568 1.8738
MAXTHUN 34,988 856 14.2966 1.8791
STANDARD DEVIATION 35 0.006 ©.0094 0.0019
Cable Type : FNL Nb3Sn 28st. x 1.8mm
Run Title : FNL-1-1-88733 Reel Number
Run Date : 11-88-1999 Total Run Length
Supervisor : HUGH HIGLEY Nunmber of DataPts
Operator i EVAN PALMERSTON Clamp Time
Cable Data File : CMECTYPE.F1 Clamp Interval
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[image: image28.png]Date #8-1999 [ FNL Nh3Sn 28s€. x 1.0nm e: 14
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[image: image29.png]CABLE RUN CME F1188733 I
FNL NhaSn 28st. x 1.6mm

Date: 11-88-1999

Statistics for CME F1188733
Cable Section from length = 18.7 to length = 17.7 (7.808061 Meters)

KPa ANGLE WIDTH THICK
AUERAGE 34,856 047 14.2082 1.8224
MINTHUM 34,835 .854 14.2034 1.8208
MAXTHUN 34,881 837 14.2126 1.8245
STANDARD DEVIATION 18 0.005 0.0023 0.0010
Cable Type : FNL Nb3Sn 28st. x 1.8mm
Run Title : FNL-1-1-88733 Reel Number
Run Date : 11-88-1999 Total Run Length
Supervisor : HUGH HIGLEY Nunmber of DataPts
Operator i EVAN PALMERSTON Clamp Time
Cable Data File : CMECTYPE.F1 Clamp Interval

F16 to Quit
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731-B Nominal With Core.

732-Ac With Core.

732-Ac With Core.
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732-Cc With Core.

732-Cc With Core.

732-Dc  With Core.

732-Dc With Core.

732-E    No Core.

732-E   No Core.

732-F   No Core.

732-F   No Core.

732-G   No Core.

732-G   No Core.

732-H   No Core.

732-H   No Core.

732-I No Core First of Two Passes.

732-I No Core First of Two Passes.

732-I No Core Second Pass.

732-I No Core Second Pass.

733-A No Core Rectangular.

733-A No Core Rectangular.

733-Bc With Core  Rectangular.

733-Bc With Core  Rectangular.
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		CABLE CALCULATOR		USE:		Input paramiters in module [A]. You must press the reset button before going to [B].

		H.Higley  9/21/95				If you modify module [A] you must press reset before continuing to module [B]

		Module:  [A]						UNCOMPACTED CABLE

				INPUT A						Cable Width Min =		14.4817820309		NbTi OK						Minimum Mandrel

		No. of Strands =		28						Cable Width Max =		15.2039264309		Nb3Sn OK						Width =		13.4815820309

		Strand DIA. =		1.0002						Cable MID Thk. =		2.0004

		Pitch Angle =		14.7771465252								0

										Pitch length =		109.8000029887

										PF @ Max Width =		0.7480939257

										PF @ Min Width =		0.7853981634

		Module:  [B]						COMPACTED CABLE

				INPUT B

		Cable Width Max. =		14.2155								MIN.		MID		MAJ.

		Cable Mid Thk. =		1.715																Mid Packing Factor

		Keystone angle. =		0.881						Cable Thickness =		1.6057		1.7150		1.8243				0.9332596079

		Pitch length =		109.8000029887						Packing Factor =		0.994975386		0.9315676584		0.8757574441

										Pitch Angle =		14.3773565929								Print		Area

		F1I00731-733  as Manufactured LBNL H. Higley

		UNCOMPACTED		731-A		731-Bc		732-Ac		732-Bc		732-Cc		732-Dc		732-E		732-F		732-G		732-H		732-I-1		732-I-2		733-A		733-Bc

		No. of Strands =		28		28		28		28		28		28		28		28		28		28		28		28		28		28

		Strand DIA. =		1.0002		1.0002		1.0002		1.0002		1.0002		1.0002		1.0002		1.0002		1.0002		1.0002		1.0002		1.0002		1.0002		1.0002

		Pitch Angle =		14.7771		14.7771465252		14.7771465252		14.7771465252		14.7771465252		14.7771465252		14.7771465252		14.7771465252		14.7771465252		14.7771465252		14.7771		14.7771		14.7771		14.7771

		Cable Width =		15.2039		15.2039		15.2039		15.2039		15.2039		15.2039		15.2039		15.2039		15.2039		15.2039		15.2039		15.2039		15.2039		15.2039

		Cable MID Thk. =		2.0004		2.0258		2.0258		2.0258		2.0258		2.0258		2.0004		2.0004		2.0004		2.0004		2.0004		2.0004		2.0004		2.0258

		Pitch length =		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887

		PF =		0.74809		0.74809		0.74809		0.74809		0.74809		0.74809		0.74809		0.74809		0.74809		0.74809		0.74809		0.74809		0.74809		0.74809

		COMPACTED		731-A		731-Bc		732-Ac		732-Bc		732-Cc		732-Dc		732-E		732-F		732-G		732-H		732-I-1		732-I-2		733-A		733-Bc

		Cable Width =		14.2364		14.2277		14.2544		14.2256		14.2143		14.213		14.2637		14.2268		14.2201		14.2155		14.2728		14.2142		14.2697		14.2082

		Cable Mid Thk. =		1.7989		1.8		1.9093		1.835		1.7796		1.756		1.8496		1.7952		1.7614		1.715		1.885		1.7064		1.8759		1.8224

		Keystone angle. =		0.925		0.898		0.908		0.904		0.886		0.872		0.918		0.906		0.902		0.881		0.913		0.928		-0.066		0.047

		Pitch length =		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887		109.8000029887

		Pitch Angle =		14.4389		14.4185		14.4981		14.4336		14.3910		14.3825		14.4904		14.4277		14.4046		14.3774		14.5166		14.3719		14.5091		14.4228

		Cable Thickness

		MINOR EDGE =		1.6840		1.6631		1.7709		1.6974		1.6353		1.6224		1.7353		1.6827		1.6495		1.6057		1.7713		1.5913		1.8841		1.8166

		MID =		1.7989		1.7746		1.8839		1.8096		1.7452		1.7306		1.8496		1.7952		1.7614		1.7150		1.8850		1.7064		1.8759		1.8224

		MAJOR EDGE =		1.9138		1.8861		1.9969		1.9218		1.8551		1.8388		1.9639		1.9077		1.8733		1.8243		1.9987		1.8215		1.8677		1.8282

		Packing Factor

		MINOR EDGE =		94.76%		96.00%		90.02%		94.08%		97.71%		98.49%		91.80%		94.89%		96.84%		99.50%		89.89%		100.41%		84.52%		88.01%

		MID =		88.71%		89.97%		84.62%		88.25%		91.56%		92.34%		86.13%		88.94%		90.68%		93.16%		84.47%		93.63%		84.89%		87.73%

		MAJOR EDGE =		83.38%		84.65%		79.83%		83.09%		86.13%		86.90%		81.12%		83.70%		85.27%		87.58%		79.66%		87.72%		85.27%		87.45%

				731-A		731-Bc		732-Ac		732-Bc		732-Cc		732-Dc		732-E		732-F		732-G		732-H		732-I-1		732-I-2		733-A		733-Bc

		Finished Length m =		134.0		136.0		14.7		17.0		16.4		17.7		16.7		15.3		15.0		12.7		11.7		11.7		8.7		7.0		434.6

		Process Elongation of strands:																																NA

		Using Compacted Cable Pitch Angle and 440mm reference marks on strands.

				731-A		731-Bc		732-Ac		732-Bc		732-Cc		732-Dc		732-E		732-F		732-G		732-H		732-I-1		732-I-2		733-A		733-Bc						Estimated Process Elongation		1.15%		1.61%		0.71%		1.50%		1.71%		2.30%		0.94%		1.50%		1.96%		3.47%		0.95%		2.64%

		Calc. Length at Pitch = mm		426.10		426.14		425.99		426.11		426.19		426.21		426.00		426.12		426.17		426.22		425.95		426.23		425.97		426.13						MINOR EDGE =		94.76%		96.00%		90.02%		94.08%		97.71%		98.49%		91.80%		94.89%		96.84%		99.50%		89.89%		100.41%		0.8452298558		0.8801106801

		Calc. Contraction %		3.16%		3.15%		3.18%		3.16%		3.14%		3.13%		3.18%		3.15%		3.14%		3.13%		3.19%		3.13%		3.19%		3.15%						MID =		88.71%		89.97%		84.62%		88.25%		91.56%		92.34%		86.13%		88.94%		90.68%		93.16%		84.47%		93.63%		0.8489330061		0.8772963315

		Post Process---																																		MAJOR EDGE =		83.38%		84.65%		79.83%		83.09%		86.13%		86.90%		81.12%		83.70%		85.27%		87.58%		79.66%		87.72%		0.852668748		0.8744999244

		Mark Length +/-0.5mm		431.0		433.0		429.0		432.5		433.5		436.0		430.0		432.5		434.5		441.0		430.0		437.5		NA		NA

		Estimated Process Elongation		1.15%		1.61%		0.71%		1.50%		1.71%		2.30%		0.94%		1.50%		1.96%		3.47%		0.95%		2.64%		NA		NA

		Cables Mfg. 11/8/99 LBNL

		Complete notes to follow.

				Cross refrence Chart :

		LBNL Spool #		LBNL ID#								FNAL#				Length m				Mid Thk.		Width		K Angle.

		1 Hub		731-A		Nominal Without Core						A Nominal				134				1.7989		14.2364		0.925

		1 Top		731-Bc		Nominal With Core						B Nominal				136				1.7746		14.2277		0.898

		2 Hub		732-Ac		Sample W/Core						BB85				15.9				1.9093		14.2544		0.908

		2		732-Bc		Sample W/Core						BB90-A				17.1				1.8350		14.2256		0.904

		2		732-Cc		Sample W/Core						BB90-B				16.2				1.7796		14.2143		0.886

		2		732-Dc		Sample W/Core						BB92				17.1				1.7560		14.213		0.872

		2		732-E		Sample Without  Core						AA87				11.4				1.8242		14.2637		0.918

		2		732-F		Sample Without  Core						AA89				15.5				1.7698		14.2268		0.906

		2		732-G		Sample Without  Core						AA91				14.1				1.7360		14.2201		0.902

		2		732-H		Sample Without  Core						AA93				12.2				1.6896		14.2155		0.881

				732-I-1		First Pass  No Core						AA93-A								1.8850		14.2728		0.913

		2		732-I-2		Second Passs No Core						AA93-B				12.3				1.7064		14.2142		0.928

		2		733-Bc		Rectangular With Core.						BB-86				7.7				1.8224		14.2082		0.047

		2 Top		733-A		Rectangular Without core						AA-85				9.6				1.8759		14.2697		0.066



&F

Page &P

Paste
A

Paste
B

Paste
C

Paste
D

Paste
E

Paste
F

Paste
G

Paste
H

Paste
I

Paste
J

CALC Compacted Cable
RESET



CABCALC2.XLS

		



731-A

731-Bc

732-G

732-Dc

732-Cc

732-F

732-I-1

732-G

732-E

732-Ac

732-I-2

732-H

MINOR EDGE =

MID =

MAJOR EDGE =

STRAND ELONGATION

CABLE PACKING FACTOR

PF vs. Process Elongation



&F

Page &P

Record1 (a)

0

0

0

0

0

0

0

&F

Page &P

Record3 (e)

Record4 (g)

Record6 (j)

Record7 (k)

Record8 (l)

Record9 (m)

Record10 (n)

Record11 (o)

Record12 (q)

Record13 (t)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0


