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U TS-SSC 90-074

10/16/90

To: John Carson

From: Jim Strait

Subject: DC0303 Collaring Shims

The Kapton collaring shims for DC0303 should be 17 mils in the inner coil and
13 mils in the outer coil. These thicknessesinclude the adhesiveand representthe thickness
that would be measuredwith a flat anvil micrometer. The thickness,with and without
adhesive,of each of the layers used to make the shim packagesshould be measuredand
recorded in the traveller.

The choice of shim thicknessesis based on the prestressin DSO311 and D00302[1],
which are the two magnets in which the strain gage installation was the most accurateand
therefore the data are consideredto 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 kpsi in
DSO311. The inner and outer coils in DC0303 are both approximately 1.5 mils smaller than
those in DC0302 and approximately 1 and 4.5 mils respectively smaller than those in
DSO311. 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 DSO311. The sum of the inner and outer coils
plus shims in DC0303 are therefore approximately 2.5 and 1.5 mils larger than in DC0302
and approximately 3 and 0.5 mils larger than in DSO311.

Unfortunately, I cannot make quantitativesenseof the relative preloads in DSO311 and
DC0302. The sum of coil plus shim thicknessis about 1 mil larger in the inner coil and 1
mil smaller in the outer coil, but the prestressesare lower in both the inner and outer coils
in DC0302 than in DSO311. Dependingon whether I use the results from DC0302 or
DSO311 to predict the prestressin DC0303, I calculate the inner outer coil prestressto be
between9 and 13 7 and 9 kpsi.

The sum of coil plus shim that I am requestingfor DC0303 is comparableto the
amount I originally requestedfor DC0302 about +1 rnil in the inner 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 adequatepreload 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.

cc: Rodger Bossert
Steve Delchamps
Wayne Koska
Gale ?ewitt -

Ried Rihel
MasayohsiWake
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- Magnet Number DC0303 -

Collar Parameters:
Undefi. Cavity Oversize nom. 2.00 mils

dcavity_in/dstress_in 0.28 ml Is/kpsi
dcavty_in/dstress_out 0.28 ml Is/kpsi

dcavity_out/dstress_in 0.28 ml ls/kpsi
dcavity_out/dstressout 0.28 ml Is/kpsi

Collar cavity "error" inner 15.10 mils
Collar cavity "error" outer 10.80 mils
Friction fudge factor inner 1.00
Friction fudge factor outer 1.00

Average Coil Parameters:
Undefi. Inner Coil Oversize = 8.91 mils
Undefi. Outer Coil Oversize = 8.23 mils

dcoil_in/dstress_.in = -0.61 mHs/kpsi
dcoi I_out/dstress_out = -0.63 m Is/kpsi

shim mils prestress kpsi

inner outer inner outer
13.0 12.0 3.5 7.3
14.0 12.0 4.9 6.9
15.0 12.0 6.4 6.4
14.0 11.0 5.4 5.6
14.0 13.0 4.5 8.1
11.0 11.0 1.1 7.0
15.0 13.0 5.9 7.7
17.0 13.0 8.8 8.8



- Magnet Number DCW3eS -

Collar Parameters:
Undefi. Cavity Oversize nom.. 2.00

dcavity...in /dstress_in 0.28
dcavity.Jn /dstress_out 0.28

dcavity_out /dstress_in 0.28
dcavity_out /dstress_out 0.28

Collar cavity "error" inner 11.70
Collar cavity ferrorw outer 8.60
Friction fudge factor nner 1.00
Friction fudg. factor outer 1.00

8.91 miIs
8.23 mils

-0.51 mils/kpsi
-0.63 miIs/kpsi

inner outer inner outer
13.0 12.0 7.5 8.3
14.0 12.0 8.9 7.9
15.0 12.0 10.3 7.4
14.0 11.0 9.3 6.6
14.0 13.0 8.5 9.1
11.0 11.0 5.1 7.9
15.0 13.0 9.9 8.1
17.0 13.0 12.7 7.8

ml Is
ml Is/kpsi
m ls/kpsi
ml ls/kpsi
ml ls/kpsi
m Is
ml Is

Average CoN Parameters:
Undefi. Inner Coil Oversize =
Undefi. Outer Coil Oversize

dcoiI_in/dstress_in =

dcoi l_out/dst.ress_out =

shim mils prestress kpsi



- Magnet Number DC0303 -

Collar Parameters:
Undefi. Cavity Oversize nom. 2.00 mils

dcavity_in/dstress_in 0.28 mils/kpsi
dcavity_in/dstress_out 0.28 mils/kpsi

dcavity_out/dstress_in 0.28 ml ls/kpsi
dcavity.out/d stress_out 0.28 ml ls/kpsi

Collar cavity "error" inner 10.40 mils
Collar cavity Nerrorn outer 6.80 mils
Friction fudge factor inner 0.75
Friction fudge factor outer 0.75

Average Coil Parameters:
Undefi. Inner Coil Oversize 8.91 mils
Undefi. Outer Coil Oversize 8.23 ml’s

dcoil.Jn/dstress.Jn -0.61 mils/kpsi
dcoi l_out/dstress_out -0.63 ml Is/kpsi

shim mils prestress kpsi

inner outer inner outer
13.0 12.0 6.8 9.9
14.0 i2.ø 8.6 9.3
15.0 12.0 10.4 8.8
14.0 11.0 9.3 7.7
14.0 13.0 7.9 10.9
11.0 11.0 3.9 9.7
16.0 13.0 9.7 10.2
17.0 13.0 13.3 8.8



- Magnet Number DC0303 -

Cal lar Parameters:
Undefi. Cavity Oversize nom. 2.00 mils

dcavity_in/dstress.Jn 0.28 ml ls/kpsi
dcavity_in/dstress_out 0.28 ml Is/kpsi

dcavity_out/dstress_in 0.28 ml Is/kpsi
dcavity_out/dstress_out 0.28 ml Is/kpsi

Collar cavity "error" inner 13.20 mils
Collar cavity error" outer 9.10 mils
Friction fudge factor inner 0.75
Friction fudge factor outer 0.76

Average Col I Parameters:
Undefl. Inner Coil Oversize = 8.91 mils
Undefl. Outer Coil Oversize = 8.23 mils

dcoil_in/dstress_in = -0.51 miIs/kpsi
dcoit_out/dstress_out = -0.83 mils/kpsi

shim mils prestress kpsi

inner outer inner outer
13.0 12.0 3.3 8.2
14.0 12.0 5.1 7.5
15.0 12.0 6.9 6.8
14.0 11.0 5.8 6.9
14.0 13.0 4.4 9.1
11.0 11.0 0.4 7.9
15.0 13.0 6.2 8.4
17.0 13.0 9.8 7.1



- Magnet Number DC0303 -

Collar Parameters:
tindefl. Cavity Oversize nom. 2.00 mils

dcavity_in/dstress_in 0.28 ml ls/kpsi
dcavity_in/dstress_out 0.28 m ls/kpsi

dcavity_out/dstress_in 0.28 mfls/kpsi
dcavity_out/d stress_out 0.28. ml ls/kpsi

Collar cavity "error" inner 9.50 mils
Collar cavity "error" outer 5.60 mils
Friction fudge factor inner 0.60
Friction fudge factor outer 0.60

Average Coil Parameters:
UndefI. Inner Coil Oversize = 8.91 mils
UndefI. Outer Coil Oversize = 8.23 mils

dcoil_in/4stress_in = -0.51 mils/kpsi
dco I_out/dstress_out = -0.63 ml ls/kpsi

shim mils prestress kpsi

inner outer inner outer
13.0 12.0 8.2 11.6
14.0 12.0 8.3 10.7
15.0 12.0 10.5 9.8
14.0 11.0 9.2 8.8
14.0 13.0 7.4 12.6
11.0 11.0 2.8 11.5
16.0 13.0 9.5 11.7
17.0 13.0 13.8 9.8



- Magnet Number DCØSØS -

Collar Parameters:
Undefi. Cavity Oversize nom. 2.00 mils

dcavity_in/dstress_in 0.28 ml Is/kpsi
dcavity_in/dstress_out 0.28 ml Is/kpsi

dcavity_out/dstress_in 0.28 ml Is/kpsi
dcavity_out/dstress_out 0.28 ml ls/kpsi

Collar cavity "error" inner 12.20 mfls
Collar cavity "error outer 8.30 mils
Friction fudge factor inner 0.60
Friction fudge factor outer 0.60

Average Coil Parameters:
Undeft. Inner Coil Oversize = 8.91 mils
Undefl. Outer Coil Oversize = 8.23 mits

dcoil_jn/dstress_n = -0.51 mils/kpsi
dcoiI_out/dstress_out = -0.63 mils/kpsi

shim mfls prestress kpsi

inner outer inner outer
13.0 12.0 2.8 8.9
14.0 12.0 5.0 8.0
15.0 12.0 7.1 7.1
14.0 11.0 5.9 6.1
14.0 13.0 4.1 9.9
11.0 11.0 -0.6 8.8
15.0 13.0 6.2 9.0
17.0 13.0 10.5 7.1



- Magnet Number DC0303 -

Data file: ts_ssc_prjSroot: ts_ssc_prj .data.coi I_size]ssc_nner_17m1ø1ø.dat
Coil # 17M-1ø1ø Coil type: INNER Coil location: Lower Inner
COIL # 174-1010 COIL TYPE: INNER DATE: MEAS. BY:

coil stress kpsi 6.0 8.0 10.0 12.0

average size mils ø.øø&4 0.0046 0.0035 0.0026
sigma 0.0014 0.0008 0.0008 0.0011

minimum 0.0005 0.0029 0.0020 -.0005
maximum 0.0074 0.0062 0.0051 0.0124

range 0.0089 0.0033 0.0031 0.0129
#points 20 20 20 441

Fit avg = avg...ø + dI/dsig * stress
avgfi = 8.4 dl/dsig = -0.48

Magnet Number DC0303
Data file: ts_ssc_prjSroot: ts_ssc_prj .data.coi l_size]ssc_inner_17m1012.dat
Coil # 17M-1012 Coil type: INNER Coil location: Upper Inner
COIL # 17M-1012 COIL TYPE: INNER DATE: 8/7/90 MEAS. BY: SANDERS

coil stress kpsi 6.0 8.0 10.0 12.0

average size mfls 0.0063 0.0052 0.0040 0.0032
sigma 0.0010 0.0009 0.0009 0.0010

minimum 0.0047 0.0038 0.0028 0.0001
maximum 0.0084 0.0071 0.0081 0.0124

range 0.0037 0.0036 0.0033 0.0123
#points 20 20 20 444

Fit avg = avg_ø + dl/dsig * stress
avg_B = 9.4 dlfdsig = -0.53



Magnet Number DCØ3ØS
Data file: ts_ssc_prj$root: Ets...ssc_prJ .data.coi t_sze]ssc_outer_17m2ø12.dat
Coil It 17M-2012 CoH type: OUTER Coil location: Lower Outer

COIL 17l-2ø12 COIL TYPE: OUTER DATE: 8/30/90 MEAS. BY: PHILLIPS

coil stress kpsi 6.0 8.0 10.0 12.0

average size mils 0.0042 0.0027 0.0014 0.0004
sigma 0.0009 0.0010 0.0010 0.0009

minimum 0.0025 0.0008 -.0002 -.0047
maximum 0.0059 0.0044 0.0032 0.0034

range 0.0034 0.0036 0.0034 0.0081
#points 20 20 20 444

Fit avg = avg...ø + dI/dsig * stress
avg..ø = 7.9 dl/dsig = -0.64

Magnet Number DC0303
Data file: ts_ssc_prj$root: [ts_ssc_prj .data.coi l_sizessc_outer_17m2011.dat
Coil # 17M-2011 Coil type: OUTER Coil location: Upper Outer

COIL # 17M-2011 COIL TYPE: OUTER DATE: 8/17/90 MEAS. BY: SANDERS

coil stress kpsi 6.0 8.0 10.0 12.0

average size mils 0.0048 0.0037 0.0023 0.0012
sigma 0.0009 0.0012 0.0008 0.0008

minimum 0.0035 0.0021 0.0009 -.0017
maximum 0.0064 0.0075 0.0038 0.0030

range 0.0029 0.0054 0.0029 0.0047
#points 20 20 20 443

Fit avg = avg...ø + dl/dsig * stress
avg...ø = 8.5 dl/dsig = -0.61
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- Ilagnet Nur.r DCO3OS -
D.t fi I.: ts_ncjrj$roo: ts_sscjrj .d.. coil_s ir.Jnc_inn.r_17.1012.dat
Coil # 111-1012 Coil typ,: IP*IF.R Coil location: Lpsr Inn.r

COIL I 1114-1012 COIL. TWE: IP*ER DATE: 8/7flO es.BY: SM1DS M8ACE

ccii .tr.ss kpsi 6.0 8.0 10.0 12-0

.y.rafl siz. .1 Is 0.0063 00052 0.0040 0.0032
0.0010 0.0009 o.0009 0.0010
0.0047 O.0O3 0.0028 0.0001

..xi.j. 0.0084 0.0071 0.0061 0.0124
rang. 0.0037 0.0035 0.0033 0.0123

fpoints 20 20 20 444

Fit ‘yg = + dI/dsig *str.ss
nt.O = q.4 dI/dsig -0.5$

str.s.kpsi 6.0 0.0 10.0 12.0 5.0 8.0 10.0 12.0
PosJ Dir Coil X..tsr Call Mast.r Coil Kast.r Coil 1.st.r Coil - Ilast.r

1 1.0006 O.gg66 0.0040
2 1.0008 O.966 0.0037
8 1.0000 0.9%6 0.0034
4 0.9986 O.9q66 0.0020
5 0.9991 0.9966 0.0025
6 0.9999 0.9965 0.0033
7 0.9999 0.9966 0.0083
O 0.9999 0.9966 0.0033

1.0019 0.qqaS 0.0058
10 1.0009 0.9966 0.0043
11 1.0013 0.9956 0.0047
12 1.0003 0.9966 0.0037
13 1.0004 0.9966 0.0038
14 1.0CO1 0.9968 0.0035
15 0.9999 0.9956 0.0033
16 Q.Q995 0.9966 0.002Q
17 0.9998 0.9966 0.0032
18 1.0005 0.9966 0.0089
19 1.0011 0.9966 0.0045
20 LP 1.0071 1.0000 1.0049 0.9989 1.0025 0.9978 1.0004 0.9965 0.0071 0.0060 0.0047 0.0038
20 DN 1.0041 0.9994 1.0026 0S984 1.0016 0.9975 1.0004 0.996S 0.0041 0.0042 0.0041 O.008B
21 1.0004 0.9968 0.0038
22 1.0000 0.9966 0.0034
23 1.0000 0.9966 0.0034
24 1.0012 0.996 0.0046
2S L6 0.9966 0.0040
28 1.0000 0.9966 0.0034
27 0.qqos 0.gqGs 0.0022
28 0.9998 O.996S 0.0032
29 1.2 0.qg$ 0.0086
30 1.0005 O.9%6 0.0039
31 1.0000 0.9966 0.0084
32 0.9997 0.9965 0.0031
33 0.9997 0.9966 0.0031
34 O.9%9 0.9966 0.0023
35 0.9994 0S65 0.0028

0.9994 0.9956 0.0028
87 osgqi 0.9%6 0.0025
38 0.G991 0.9966 0.0051
89 0.Q996 O.9S 0.0030
40 iF £0068 1.0000 1.0048 0.gqeq 1.0027 O.9g79 LOCUS 0.9966 0.0069 0.0059 0.0048 C.003Q
40 DN 1.0042 O.994 1.0027 0.9984 1.0015 0.9975 1.0005 0.9966 0.0048 0.0043 0.0040 0.0039
41 0.9998 0.9966 0.0032
42 0.qccs O.gqts 0.0029
43 0.9999 0.9966 0.0023
44 1.0004 0.9986 0.0088
45 1.0011 O.966 0.0045
46 1.0015 O.956 0.0050
47 1.0013 0.9966 0.0047
48 1.0000 0S6S 0.0042
49 1.0002 0.9966 0.0036
50 1.0005 0.9966 0.0039
51 O.9c98 G.9966 0.0032
52 0.9996 C.9%6 0.0020
53 0.9995 0S966 0.0029
54 0.9996 0.9966 0.0030
5$
56 1.0000 0.9956 0.0084
57 0.9998 O.qg6o 0.0032
58 1.0004 0.Q966 0.ooae
59 1.0011 0.9965 0.0045
50 IF 1.0094 1.0000 1.0060 0.9989 1.0039 0S970 1.0013 O.9S66 Q.00s4 0.0071 0.0061 0.0047
O DII 1.0051 0.9995 1.0087 0.9994 1.0024 0.9975 1.0018 0.9966 0.00560.00580.00490.0047
61 1.0007 0.9965 0.0041
62 1.0003 0.9966 0.0037
63 l.a®? 0.9966 0.0041
64 1.0001 0.9966 0.0035
65 0.9990 0.9966 0.0024
66 1.0003 0.9966 0.0031
67 O.9 0.9966 0.0022
68 0Sqe2 O.966 0.0018
69 0.9991 0.9966 0.0025
70 0.9986 0.9966 0.0020
71 0.98O 0.9966 0.0014
72 0.99’ 0.9966 0.0015
73 1.0000 0.9966 0.0034
74 1.0002 O.9Q66 0.0036
75 0S999 0.9966 0.0033
76 1.0002 0.9966 0.0036
17 1.0008 0.QgEe 0.0031
78 1.0012 0S966 0.0045
79 1.0016 0.9966 0.0050
BOLE 1.0078 1.0000 1.0054 O.qgag 1.0031 0.9978 1.0007 O.9%6 0.0078 0.0065 0.0053 0.0041
80 D#1 1.0042 0.9993 1.0029 0.9988 1.0017 0.9976 1.0007 0S966 0.0049 0.0046 0.0041 0.0041
81 0.99% O.956 0.0030
82 0S994 0sq66 0.0028
83 1.0000 0.9966 0.0034
84 1.0006 0.9966 0.0040
85 1.0004 0.9966 0.0038
86 0.9991 0.9956 0.0025
87 0.9983 0sq66 0.001?
88 0.9907 0.9966 0.0021
89 0.9992 OS66 0.0016
90 0.99% 0S966 0.0080
91 0.9995 0.9966 0.0020

1.0001 0S966 0.0085
93 0S998 0.9966 0.0032
94 0.9993 0.9966 0.0027
95 0S995 0.9966 0.0029
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