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“ 10/16/90

To: John Carson
From: Jim Strait
Subject: DCO0303 Collaring Shims

The Kapton collaring shims for DC0303 should be 17 mils in the inner coil and
13 mils in the outer coil. These thicknesses include the adhesive and represent the thickness
that would be measured with a flat anvil micrometer. The thickness, with and without
adhesive, of each of the layers used to make the shim packages should be measured and
recorded in the traveller.

The choice of shim thicknesses is based on the prestress in DS0311 and DC0302[1],
which are the two magnets in which the strain gage installation was the most accurate and
therefore the data are considered to be the most reliable. The inner and outer prestresses
immediately after collaring were 6.1 and 5.1 kpsi in DC0302 and 7.9 and 8.9 kpst in
DS0311. The inner and outer coils in DC0303 are both approximately 1.5 mils smaller than
those in DCO0302 and approximately 1 and 4.5 mils respectively smaller than those in
DS0311. The inner and outer shims specified here for DC0303 are 4 and 3 mils larger than
in DC0302 and 4 and 5 mils larger than in DS0311. The sum of the inner and outer coils
plus shims in DCO0303 are therefore approximately 2.5 and 1.5 mils larger than in DC0302
and approximately 3 and 0.5 mils larger than in DS0311.

Unfortunately, I cannot make quantitative sense of the relative preloads in DS0311 and
DC0302, The sum of coil plus shim thickness is about 1 mil larger in the inner coil and 1
mil smaller in the outer coil, but the prestresses are lower in both the inner and outer coils
in DC0302 than in DS0311. Depending on whether I use the results from DC0302 or
DS0311 to predict the prestress in DC0303, I calculate the inner (outer) coil prestress to be
between 9 and 13 (7 and 9) kpsi.

The sum of coil plus shim that I am requesting for DC0303 is comparable to the
amount I originally requested for DC0302 (about +1 mil in the inrer coil and -1 mil in the
outer coil). With my original shims, the press did not close on DC0302, so we may expect
the same behavior with these shims for DC0303. I see no alternative to using these thicker
shims if we want adequate preload in the magnet. We may be forced to drive the tapered
keys rather than placing them into the collars.

Reference

[1] J. Strait, Analysis of DC0302 Collaring Data, TS-SSC 90-071, 10/11/90.
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rj¥roct
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Dty fila: ts_ss
CoIL ¢
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—— Magnet: Nesbar DC0303
Data file: ts_ssc_prj¥root:[ts_ssc_prj.data.coil_size]ssc_outer 17a2012,dat
cg{Li'm-zmz Coil typs: UTER Coil location: Lowar Quter

1IH-2012 COIL TYPE: OUTER DATE: B/30/90 MEAS. BY: PHILLIPS AVERAGE
cail stress (kpsi) €0 8.0 10.0 12,0
averags sixe {ajls) 0.0042 0.0027 0.0014 O.
sigma 0.0009 0.0010 0.0010 0.000¢
minimm 0.0025 0.0008 -.0002 —.0047
maximum 0.0059 0.0044 0.0032 6.0034
rangs 0.0034 0,0036 0.0634 0.008L
{prainks 20 20 20 444
Fit avg=avg 0+ ﬁl/d:ig] * stress
wg 0= 7.9 dlfdsig = -0,64
straas(kpai) 6.0 8.0 10.0 12.0 6.0 8.0 10.0 12.0
Pos§ Dir Coil Master Coil Waster Coil Master Coil Master Coil - Hastar
1 0.9982 0.9975 0.0007
2 0,9985 0,975 0.0011
3 0.9982 0.9975 0.0007
1 0.9984 0.9975 0.0009
5 0.9580 0.5975 0.0005
[ 0.9982 09975 0.0007
7 0.9981 0.9975 0.0006
8 0.9972 0.9975 -.0003
9 0.9976 0,%975 0.0001
10 0.9967 0.9975 =.0008
1 0.9967 0.9975 ~.0008
12 0.9970 0.9975 ~.0005
13 0.9970 0,9975 -.0005
14 0.9967 0.9975 -.0008
15 0.9978 0.9976 0,0004
16 0.9971 0.9975 -.0004
17 0.9974 0.9975 -,0001
18 0.9978 0.9975 -.0002
19 0.9964 0.9975 ~.001L
0w 1.0031 1.0000 1.0007 0.9992 0,9987 0.9904 0.9965 0.9976 0.0031 0.0015 0.0003 -.0010
20 DN 1.0005 0.9997 0.9969 0.9989 0.9976 0.9981 0.9966 0,9475 0,0008 0.0000 ~,0005 -,00}0
2 0.0000 0.9976 0.9976 i
22 0.9969 0.9975 -
23 0.9972 0.9976 -
28 0.5969 0.9976 - =
25 0,%480 6.9976 0.0005
26 0.%950 0.9975 0.0015
Fd 1.0009 0.9976 0.0034
i} 0.9594 0.9975 0.0019
29 0.9983 0.9976 0.0008
20 0.9977 0.9975 0.0002
8 0.9982 0.975 0.000
2 0.9986 0.9975 0.0011
32 0,9986 0.9975 0.0011
34 0.9986 0.9975 0.0011
35 0.9975 0.9975 0.
36 0.9980 0.9976 0.0005
a7 0.9984 0.9975 0,0009
38 0.9981 0.9975 0.0005
& 0.5986 0.9975 0.0011
40w 1.0043 1.0000 1.0020 0.9991 0.9986 (0.9983 0,9928 0,5975 0.0043 0,0029 0,0003 -.0047
40 DN 1.0017 0.9%996 1.0000 0.9988 0.9985 0.9980 0.9978 0.9975 0.0021 0.00i2 0.0005 0.0003
45 0.9970 0.9976 =.0005
42 0,5964 0.9975 =.0011
43 0.9976 0.9975 0.0001
44 0.9975 0.975 0.0000
45 0.9588 0.9975 0,0013
48 0.9976 0.9976 0.0001
47 0.9973 0.9975 -.
48 0.9963 0.9975 -.0012
49 0.9967 0.9975 =.0008
50 0.9963 0.9975 -.0012
51 0.9972 0.9975 -,0003
52 0.9960 0.9975 =.0015
53 0.9957 0.9975 -,0018
54 0.9962 0.9975 =.0018
55 0.9992 0.9975 0.0017
58 0.9982 0.9975 0.0007
57 0.9986 0.9975 0.0011
58 0.9978 0.9975 ~.0002
59 0.9980 0.9975 0.0005
80 P 1.0052 1,0000 1,2028 0.9992 1.0000 0.9984 0.9968 0.9975  0.0052 0.0035 0.0025 0,0018
50 DH 1.0028 0.9397 1.0011 0.9990 0.59997 0.9980 0.9989 0.9975 0.0031 6.0021 0.0017 0.0018
61 0.9986 0,9975 0.0011
62 0.9988 0.9975 0.0008
63 0.9974 0.975 0.0003
64 0.9977 0,975 0.0002
85 0.9981 0.9975 0.0006
66 0.9988 0.975 0.0008
87 0.5389 0.9975 0.0014
68 0.9978 0.9975 0.0008
69 0,978 0.9756 0.0003
70 0.9972 0.9975 -.00038
1 0.9972 0.9975 -
72 0.9968 0.9975 0.0013
7 0.9987 0.9975 0.0012
T4 0.9983 0,9975 0.0008
-7 0.9973 0.9976 -
76 0.9971 0.9976 =.0004
7w 0.9980 0.9976 0.0005
78 0.9980¢ ¢,9975 0,0005
9 0.9973 0.997! —-.0002
80 P 1.0031 1.0000 1.0005 0,9392 0.9984 0.9988 0.9962 0.9975 0.0031 0.0013 0.0001 -.0013
B0 DN 1.0008 0.9998 0.9996 0.9989 0.9978 0.9982 0.9962 0,9975 0,0005 —,0003 -,0009 ~,0018
81 : 0.9970 0.9975 -.0005
82 0.9979 0.9975 0.0004
B3 0.9988 0.9975 0,0013
8¢ 0.9972 0.9975 -.0008
85 0.9970 0.9975 -.0005
86 0.9976 0.9975 0.0001L
a7 0,9%85 0,975 9.0010
a9 0.9979 0.9975 0.0004
89 0.9979 0.9975 0.0004
90 0.9976 0.9975 0.0001
91 0.9984 0.9975 0.000%
92 10,9970 0,9975 =, 0005
93 0.9976 0.9976 0.0001
94 0.9982 0,9976 0.0007
95 0.9992 0,976 0.0017



3
2

£3

3833833
Ty ton [

g
w

3

2
L)

2322222228
2
[}

8O0 DAY D D 03 ) £0

2
w

2
2
0
e |
o>

2

2
L4

A ] S ey
e

£2
o

$52382
2

g3333
(-] Tven

-
P4
~
o«

:D
5
L

:0
=
(]

2
Lo

2
o

E
«

gozwaselly

EERL L EEREERERER]
L - ks e P i P

8
#

2
&

2
o

833
$88

2338282282

2
£
3
<

2
E

22
LR

HE
2

32
&3
3
¢

gidl
£2

2
tn

2
wn

2
<

2
L=

g2
cntn

3442443

2
tn

i
2
tn

23
22
(T2

2
(-

o
g
(]

2
tn

ndn

O D D BT
=3

L

b
2
o

2
(o]

2 = @D &n
82
]

£
o

S
=

2
"

2
o

2
<

2
L

238233283328 8238823
2
tn

OOOOOODOOOOOOOOOOOOOOOOQGOQODOOOOOOODOOOOPODOOQOQDOOOODOODDQOOOOOOOOOOOOOOOOOOOODOO

Ch 0 b e e OO WD O b 05 O B RS =
=1
L

2
2
@

2
L]

2
&

2838
S
gien;

333828
=N OO D G N

o
o
=
@

2

2

S

2

358

g
e

g
o

2

2
o

IR R A

8
3

82%
H38
22
E

g

s2ee22s
] &

&

R
5
L]

S888

g
LR

=1-1
2
o«
o0 S00000C0CoO0o0000o0000

sosoooo,
2828388
ge8e8sEtes

oo
§8
g
oo
8
2

LD

-.0003
-,0011
0.0008
0.0025 0.0008 -.0002 -,0016
0.0000 -.0007 -.0013 -.0016

-.0002



CELELEER B RERERELEE L R R B B L E e S R B e R B e B R R R e R L L LR R R e B b

m&ﬂm&mﬂ&&m&ﬂﬂﬂ&_._000000..00___00000000__.00.__000 Ifriicocoocioccocococccoo 000000000000000000_. rfToreol r 11110

=] w -

§2 1 g4 5 g2

(-~ [-X -~} o0 [ =N =]

2 ag = a5 5

sE g8 8 g2 3

oo o0 o) o oo

5 5N g an g

g2 28 22 gg 3

20 oo o0 [- X3 o0
12121910 101940 191910101940 19151919 1210 1919 1240 19121040 111019 1919 1719 1919 4919 1240 19 4940 154940 104055 01010 10 10 10 10 1 10 1010 15 10 13 13 1310 6 1110 1613 1016140 16 16 10 U0 040 O U640 10U 40101010 €0 01010 109 19191919191019.4919.10 110 19 0 19 1D 19 0 010 40
mmmmmmmwmmmmmmmmmmmmmmwwwmwmmwmmmmmmmmmwmmwmmmmmmmmmmwwmmmwwwwwmwwmwwmwwmwmmmnmmwmwwmmmwnwwmmwmmmmwmmwmwmmmmmmmmmwmmmwmw
000000000000000000000000000000000000000000000000 T - - - - 00000000000000000000000000000000000000000000000000

wwmw EEEEERREE mwmmmwmwmmwwwqwm wwwmwmwmmwmmwwwwmwwwwww SECPPERETREEREERERESE wwmmmwmmmmmmmmw mwmwwwmw

000000000000000000000000000000ﬂvo000000000000000000000000000000000000000000000000000000ﬂvﬂ-onuoooooooooooooonooonoooooooooo

5% EE: §g §g 28

oo
g% g% g8 §é 55
[N =] - oo (=X =] [=X=]
o o L)
58 3 34 3] 5%
oo [-F-] o0 [=N=1 oQ
- b D
L g8 H g8 g
iy —0 L k=] ]
g5 gt 3 2k &t
55 T S s o
88 b 28 &3 g8

210
211
212
213
214
215
216
217
218
219
220
221
2%
223
224
205 WP
2205 DN
226
207
2%
29
230
231
232
233
234
235
236
287
238
239
240
241
242
243
248
245 Lp
245 DN
246
247
248
249
250
251
252
258
254
285
255
257
258
259
260
251
22
263
264
265 L
265 DN
266
267
258
269
270
2n
272
213
FLL]
275
ﬂﬁ
WB
pab]
280
281
02
283
284
® e
285 DN
206
267
288
289
zm
zn
4
25
296
297
208
o]
200
301
802
803
304
305 P
305 DN
896
37
308
3
3
811
312
313
314
315
316
317
318
319
320
321
322
823
324



Yo a oy,

LI

SR PR e e R e e R R e EEL R R R R B B R R P
| 1 OO0 O0S00S00CO |80 1 11 1000000000000 0CO I0CODOOCOCODOeCS 1 1111 10908 1000000000000 00000CD0 | 0C0DOC0CDOD -1 -E-X-X-X-X-X-%-1-F-31-X-2-}
P -] 3 -+ P w
28 E g8 22 8z
oo o0 [=N-=] [-¥-3 (=¥ =]
23 g 38 53 38
g8 §8 g8 g2 88
[=F =] L—-N—J (-] oo oo
58 g8 &8 28 88
[-X-] (- -3 [-¥-3 o [-X-]
pREemamenaneneeaeeneseeneeenea0eeeeeeeeEee a0 0000000000000 RARRER RS R 1010101010 101013101010 101010101010 0101010121010 010010
mwmmmmmmmmmmmmmmmmmmmﬁmmmmwwwwwwwmwwwmwmwwwwwwwwmwwmmwmwmmmmﬂmmmmmmmmmmmmmmmwmmmwwwwwwwwwwwwwmwwmmwwwwwww
g .m.mm .mmw 28255588 mnwww mmmmmmwmmmmwwwn mmmmmmmmmw BE888 wwmwmmmmwmmmmmwmmmmmmmmmmm : .mmmmmmmmmmmm
0000000000000000“000000000000100000oooooooooooooooooooon—oaouonoooooooouuﬂvnnDooooo000000000000000000000000

2% 28 g8 38 i

§g 3 £8 3 m“
o0 o0 vl oD
o =) -+ o
g8 3 3 35 2k
[-X -3 o0 oo o oo
= oy o™ Ly i (=X~
g8 L 23 EE 28
- -0 - e el -y
g¢ g% 2% gt g8
- - R X~ ] - -0
4 o~ o - -0 b
23 £ 22 g8 28

825 WP
325 DN
326
s2r
328
829
330
331
332
333
534
335
336
337
333
339
340
341
842
343
L)
845 P
45 DN
a6
7
B3
49
a50
351
452
353
54
a5
455
as7
A58
359
360
a1
62
363
64
365
365
866
7
368
89
37
i
are
ars
a4
ars
376
LI
a7e
879
380
381
382
333
324
585 P
385 DN
486
87
5ee
389
390
91
392
393
3
395
396
397
18
&N
400
401
402
403
404
45 WP
405 DN
406
£7
408
03
410
411
412
413
414
4156
416
A7
418
419
420
421
422
423
424
]
0
0
0
0
o
0
0
0
0
L]
9
]
0
0



amas= Nagnsh Number DCO303
Data file: ts_ssc_prjSroot:[bs_ssc_prj .daba.cotl_size]ssc_outer 17n2011.dat

Coil § 17M-2011 Coil typs: DUTER Cotl location: Upper Ouber
COIL §

ATH=2011 COIL TYPE: OUTER DATE:  B/17/90 MEAS. BY: SANDERS
cail stress (kpsi) 5.0 8.0 10.0 120
sverage size {mils) 0,0048 0.0037 0.0028 0.0012
fgma 0.0009 0.0012 0.0008 0.0008
minimn 0.0035 0.0021 0.0009 —.0017
maximum 0.0064 0,0075 0.0038 0.0030
rangs 0.0029 0.0054 0.0029 0.0047
#painks 20 20 20 443
Fit  avg = avg 0 + (dl/dsig) « stress
awg 0= 8.5 dl/&sig = -0.61
stress(kpsi) 6.0 8.0 10.0 12.0 6.0 8.0 10.0 12.0
Posf Dir Coil Master Coil Mastar Coil Master Coil Mastar ==-== Coil - Master
1 0.9985 0.9975 0.0010
2 0.9967 0,9975 0.0012
3 0.95%0 0.9975 6.0015
4 0.5989 0,9975 0.0014
& 0,908 0,975 0.0018
] 0.9995 0,975 0.0020
7 0.9995 0.9975 0.0020
8 0,9995 0.9976 0.0020
9 0.9991 0.9975 0.0018
10 0.9991 0.9975 0.0015
11 0.9984 0,975 0.0009
12 0.9988 0.9975 0.0008
13 0.9988 0.9975 0.0018
14 0.9985 0.9975 0.0010
15 0.9980 0.9975 0,005
16 0.9989 0.9975 0.0014
17 0.9982 0.9975 0.0007
18 0.9987 0.9975 0.0012
19 0.9981 0.9975 0.0006
20w 1.0039 1.0000 1.0016 0.9992 1.0000 0.9984 0.9982 0.9976  0.0039 0.0024 0,0015 0.0007
20 DN 1.0016 0.9997 1.0000 0.9999 0.9991 0.9982 0.9982 0,9976  0.0019 0.0001 0.0009 0.0007
2 0.0000 0.9991 0.9975 0.0008
2 0.9982 0.9975 0,0007
28 0.9981 0.9575 0.0006
24 0.9985 0.9975 0.0010
2% 0.9989 0.9975 0.0014
26 0.9995 0.9975 0.0020
2 0.9996 0,975 0.0021
B 1.0005 0.9975 0.0030
2 0.9992 0.9975 0.0017
0 0.9991 0.9976 0.0016
i 0.9990 0.9975 0.0015
a2z 0.9992 0.9975 0.0017
= 0.9995 0.9975 0.0020
a 0.9991 09975 0.0016
L] 0.9987 0.9975 0.0012
£ 0.9986 0.9975 0.0011
a7 0.9991 0.9976 0.0016
8 0.9989 0.9975 0.0014
a8 0.9991 0.9975 0.0016
40 P 1.0053 1.0000 1.0031 0.9993 1.0011 0.9985 0.9992 0.9975  0,0053 0,0038 0.0026 0.0017
40 DN 1.0029 0.9997 1.0011 0.9950 1.0000 0.9983 0,9992 0.9976  0.0032 0.0021 0.0017 0.0017
41 0.9985 0.9975% 0.0010
42 0.9980 0.9975 0.0005
i3 0.9980 0.9975 0.0006
44 0.9984 0.9975 0.0009
45 0.9989 0.9975 0.0014
45 0.9995 09975 0.0020
47 0.9989 0.9975 0.0014
4B 0.9989 0.9976 0.0014
49 0.9980 0.9975 0.0005
50 0.9982 0.9975 0.0007
5t 0.9981 0.5975 0.0006
52 0.9985 0.9975 0.0010
53 0.9972 0.9975 -.0008
54 0.9973 0.9975 -.0002
55 0.9963 0.9975 0.0008
56 0.9937 0.9976 0.0022
57 0.9976 0.9975 0.0001
&8 0.9992 0.9976 0,0017
5 0.9989 0.9975 0.0014
50 P 1,0057 1.0000 1.0017 0.9942 1.0002 0,9085 0.9986 0.9975  0.0037 0.0075 0,0017 0,0011
60 DN 1.0018 0.9997 1.0004 0,9989 0.9994 0.9962 0.9985 0.9975  0.0021 0.0015 0.0012 0.0011
51 0.9994 0.9975 0,0019
62 0.9994 0.9975 0.0019
63 0.9992 0.9975 0,0017
64 0.9989 0.9975 0.0014
85 0.9986 0.9975 0,0011,
66 0.9991 0.94975 0.0016
67 0,9992 0.9975 0.0017
68 0.9992 0.9975 0.0017
69 0.9990 0.9975 6,0015
70 0.9988 0.9975 0.0013
7l 0.9987 0.9975 0.0012
12 0.9988 0.9975 0.0013
78 0.9988 0.9975 0,0013
T4 0.9996 0.9975 0.0021
75 0,9%3 0,9975 0.0018
76 0.9988 0.9975 0.0008
7 0.9988 0.9975 0.0008
i3 0.5989 0,975 0.0014
9 0.9992 0.9975 6.0017
BO P 1.0048 1,0000 1,0028 0.9992 1.0006 0.9985 0,9991 0.9975  (.0048 0.0035 0.0021 0.0016
B0 DN 1.0026 0.9997 1.0009 0.9990 0.9999 0.9988 0.9991 0.9975 0.0029 0.0019 0.0016 0.0016
8l 0,982 0,9975 0.0007
g2 0.9986 0.9975 0.0011
83 0.9986 0.9975 0.0011
84 0.9994 0.9975 0.001%
85 0.9989 0.9975 0.0014
26 0.9985 0,9975 0.0010
a 0.9980 0,9976 0.0005
28 0.9979 0.9975 0.0004
89 0.9985 0.9975 0.0010
90 0.9982 0.9975 0.0007
9au 0.9984 0,94975 0.0009
2 0.9990 0.9975 0.0016
98 0.9976 0,976 0.0001
94 0.9985 0.9975 0.0010
95 0.9989 0.9975 0.0014
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