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COIL PRESTRESS MEASUREMENTS FOR NINETEEN 1-M
COLLARED DIPOLE MODELS CONSTRUCTED AT LBL
C. Peters

During the past two years, nineteen SSC type collared 1-M dipole models have
been constructed and tested at LBL. Three major types of collars were used; 25mm
AL. (2 models), 15mm S.S. (10 models), 15mm AL. (7 models). Each of these
models contained 4 gages (2 inner and 2 outer, except where noted in Table I) to
measure coil pressure in the azirnuthal direction at the pole of each layer. Each gage
consists of a temperature compensated full bridge strain gage circuit. Warm and cold
calibrations are performed on each gage before and after installation in its collar
lamination assembly to produce coil pressure versus gage output calibration curves
for 300K, 80K, and 4K. The detail design, construction, and calibration procedures
are given in Ref. 1.

Table I is a compilation of all measured prestress data available on the 19 models
constructed and tested. Absence of data means gages were not installed (note 15,13),
were not read for that item (note 8), or some specific gage error or failure occured
(note 11). In the author's opinion, the coil prestress measurements are accurate. The
exception is the outer layer data for models D12C-1 through D12C-6, which may be
15% high due to radial load from the inner layer. |

In some cases magnet constuction procedures created coil pressures aberrant to
the norm (note 3,4,6,7,12,14). Care must be taken in characterizing magnet

prestress behavior to account for these factors.

(1) C. Peters, "Coil Stress Meassurements on Five 1-M SSC Model Dipoles,”
SSC-MAG-57 (10/17/85). -



TABLE |

SUMMARY OF COIL PRESTRESS DATA FROM ALL COLLARED DIPOLE MODELS

MODEL COLLAR NOTES ASSEMBLY AFTER IN BEFORE WARM IN 4K BEFORE 4K AFTER CURRENT TO
NUMBER TYPE {INNER/QUTER) COLLARING YOKE CRYQOSTAT CRYOSTAT CONDITIONING CONDITIONING UNLOAD
{Kps) {Kpsi) {Kpsi} (Kpsi) (Kps1) {Kpmi) (Kg®i) (KA
D12C-1  25mm AL 2 18.3 9.9 3.3 (11d)) - T.7(18d.) 9.8 6.2 »7.5
15 21.0 14.7 12.3 . 12.0 t4.4 10.8 .
p12¢-2 15mm 8.5, 2 19.8 9.5 - 7.2(12d.) 7.3 1.8 2.8 5.0
L 18.3 8.1 - 7.3 7.0 5.9 2.9 -
012C-3  25mm AL 18.0 a7 . 7.9(43¢.) 7.8 9.8 7.9 7.5
5 25.5 9.8 - 8.2 8.2 10.0 8.9 .
pt2c-4 15mm 8.8, 3 2.3 1.1 10.1(1.) - 9.5 4.3 5.9 »8.0
L 18.2 8.1 5.1 - 58 3.8 3.3 .
0t2¢.5 15mm S8.5. 21.7 8 . 5.8(5d.) 5.3(11a.) 1.5 2.1 5.0
s 3.8 3.4 - 3.8 4.2 2.9 1.5 .
012C-8 15mm 5.8, 4 22.3 10.9 11.5(99.) 11.9(11d.) 1.2 3.2 4.0 [N
15 14.7 5.2 7.3 8.9 8.7 4.0 2.8 -
D12C-7 15MmM S5 487 18.4 5.0/3.2 - - 5.0 1.2 1.3 4.0
2.8 10.3/8.7 - - 9.0 8.2 4.7 .
D12C.8  15mm 8.5, 14 231.9 10.5 10.2 - . 2.5 2.5 6.0
1 249 18.3 9.2 - . - . -
MD-1 15mmSS. 348 25.9 s 11.1(7d.} . - - - -
X 0.7 1.4 - . . . .
M0-2 15mm §.5. 4 20.2 2.8 - 2.8{214.) 9.5 - - -
13.2 8.5 - 8.2 4.9 - - -
MD-2 15mm 8.8, 1 2.1 9.2 - - - - . .
1 9.0 7.4 . - . . . .
D148-1 15mm AL. 9 10 23.2 1.9 a8 . &.2(12d.) 3.4 . 7.0
18 - - - - . - - -
Ot48-2 tSmm AL 9 11 11.8 33 - 2t{14a) 21184, . - 5.0
18 . . . . - . . -
D148-3 1Smm 5.5, 9 11 12 74 2.0 - 2.8 2.7 - - 5.0
1% . . . . - - . .
Di14B-4 15mm AL, 13 15.8 57 . - - . - .
15 - . . - - . - -
D148-5 15mm AL 1 18.3 4.7 . 3.5 - - a7 4.5
15 - . - . . - - .
D14B-6 15mmaL. 9 ' 2.7 80 - - 1.5 T4 a3 9.0
15 - © - - - - - - -
D14B-7 I1SmmAL 9 198 1.8 - - 13 64 89 - 9.0
18 - - . - - - - -
Di43-8 ISmmAL 914 171 5.8 "t - 5.9 52 - -
15 - - - - - - - -
D148-9 1SmmaAL 9 163 55 - - S.4 40 8.2 80
183 49 - - 49 43 45 -
NOTES:
{XYd.) Indicaten elspaad days since assembly
1. Single gage

2 Machanically iooss ends

3. Recollared 4 imes

4 Cait panlaily prestressed by yoke {wamm only).

5. Cuter gage dala subject 10 +15% ermur due to radial pressurs from layer 1.

6. Assamoly mandret interfsrence with cod.

7. Heat s0aked coil 10 get mandrs out.

4. Warm model only.

$. 0.208-0.018 in. intertarence between yoke and collars on horizontal diarmeter.
10. Coid catz at BOK.

11. Data subject to #mor dus o axial magnet strain dunng cookiown and operation.
12. Recallared 2 times.

13, Gage pack removed alter assembly for use in mooei B-S,

14, Magnat heated to SOK dunng magnetic measurements.

15. Na pressure gages in outer layer.
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SPRINGBACK, CREEP, AND COOLDOWN PRESTRESS LOSSES IN
NINETEEN COLLARED 1-M DIPOLE MODELS CONSTRUCTED AT LBL

C. Peters

During the past two years, nineteen SSC type collared 1-M dipole
models have been constructed and tested at LBL. Three major types of
collars were used; 25mm AL. (2 models), 15mm S.S. (10 models), 15mm
AL. (7 models). Coil prestress measurements were made during assembly
and testing of each mode!l and are presented in Ref. 1. The assembly,
residual, and before and after cooldown prestresses are extracted from
Ref. 1 and presented here by collar type in Tables i, I, and Ill. Springback,
creep, and cooldown losses are then calculated. Finally, for each collar
type the average pecentage losses and a normalized prestress profile
(based on 18 Kpsi assembly starting prestress) are calculated. Table IV
and Fig. 1 are a summary of the average pecentage losses and normalized

prestress profiles for each collar type.

(1) C. Peters, "Coil Prestress Measurements for Nineteen 1-M Collared
Dipole Models Constructed at LBL,"” LBID-1264 , SSC-MAG-121,
SSC-N-295 (2/3/887).
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