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Spring to compensate

thermal expansion “5K” intercept
“80K” intercept

Cryomodule flange

Ceramic window

ntenna
Matching bump

Arc detector \

Cold flange
e-pickup port

3”x 0.0158”

Bronze bellows stainless steel tube

Heater

3-1/8” coaxial input

Air inlet
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Cold End Inner Conductor Cold End Outer Conductor
101 Copper, 1/2"0.D. 304ss Vacuum Tubing, 3"0.D.

\ 4-5/8" O.D. 304ss
CF Flange

98% Pure Alumina
Ceramic window, 6 mm
with TiN coating on
vacuum side

Cold End Inner Conductor Tip Intercepts
101 Copper, 1/2"0.D. 6" O.D. 304ss
CF Flange
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tion flange for resonator
requency measurements

Type N connector
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According to Tom Nicol estimate the coupler flange moves 0.5 mm down and 0.65
mm toward the cavity center during cooldown. This doesn't include any initial
misalignment. In the current support scheme there is no motion along the
beamline.
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C51000 Phosphor Bronze Bellows, Copper Alloy UNS C10100 pipes and
316 SS end piece, Fusion welded.

Lateral movement - 3 mm limited by pusher
Axial movement per convolution — 0.333 mm, Total Axial movement — 3.33 mm

Axial spring rate per convolution — 314 Ib/inch, for assembly - 31.4 Ibs/in
Lateral spring rate for assembly ~ 1 lbs/in

Life expectancy is 25 years, 10 cycles per year.
We need 3 mm lateral movement to compensate for cooldown displacement and initial misalignment.

O. Pronitchev 2-Feb-12 11



325 MHz Coupler

ter Conductor

300,8

111,88

28,8

83,0

@117.3

#145,8

B76,2

1. C51000 Phosphor Bronze Bellows, Copper Alloy
UNS C10100 pipes and 316 stainless steel flanges.

2. Lateral movement - 8 mm

3. Axial movement — 10.7 mm

4. Axial spring rate for assembly — 69 Ibs/in

5. Lateral spring rate for assembly — 19 Ibs/in

6. Life expectancy is 25 years, 10 cycles per year.
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p for 325 Coupler

What we plan to check:

Air cooling efficiency (power, temperature, air flow /pressure)

Air flow noise
*Resonance frequency of antennas (325 MHz and 650 MHz)
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0.000
0.00013386
0 Min

0.0045128 Min

Max Equivalent stress in Cold Antenna is 1381.5 PSI (1883 PSI for 3G) which is less than allowable stress of of 5300 PSI
for Copper Alloy UNS C10100. Linear Buckling load multiplier is 23.4.
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tress Analysis
~ AN

13.0

0.0012053
0.00090397 :
0.00060265 1952.9

0.00030132 19;245;
0 Min :

488.32
0.12497 Min

Max Equivalent stress in Cold Antenna is 4393.9 PSI which is less than allowable stress of of 5300 PSI for Copper Alloy
UNS C10100.
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‘ess Analysis
AN

1366 5 0.23484
394.19 Min ( : - 0.1174
0 Min

0.0a0 5.000 gin)
2400

98 445
17.906 Min ( - s

Max Equivalent stress in Cold Antenna is less then allowable. First Modal frequency is 105.63 Hz. Linear Buckling load
multiplier is 23.4.
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B: Steady-State Thermal
Steady-State Thermal
Time:1.s

TI2TI2012 351 Al

. Temperature: 120, °C
. Temperature 2: 120, °C

C: Static Structural
Enuivalent Stress 2
Type: Equivalent (von-Mises) Stress
LInit: psi
Time: 1
TI2TI2012 9:48 A

J2257 Max
28852
25447
22041
18636
15231
11326
g8421.3
5016.3
1611.3 Min

M% C: Static Structural

htenna Stress Analysis at 120 C

Equivalent Stress 3
13ﬂ Type: Equivalent (von-Mises) Stress
LInit: psi
Tirne: 1
V272012 949 Ak

1.1532e5 Max
1.037e4
92080

204459

AEE3A

a¥27

45597

33976

223455

10734 Min

Enuivalent Stress 4
130 Type: Equivalent (von-Mises) Stress

LInit: psi

Time: 1

V2772012 250 AM

46939 Max
41723
36508
1292
26077
20862
1564

At 120 C stresses are too high. Need to use sleeves to protect ceramic disc.
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Khabibuline-Nicol design Coupler
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 Connection Stress Analysis
AN AN

1350 1350

0.000 935
000021293
0.0001 06465
0 Min

L L

-
0.000 0.900 (in) Z‘A
L

0450

37788
18894
6.499e-16 Min

P
0.000 0.800 iy .}
|
0.400

Max Equivalent stress in Connection is 17005 PSI which is less than allowable stress of 20,000PSI for 316 stainless steel
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et Connection Stress Analysis
AN AN

4310 4310

||
|| 0.000 84
0.0001 0628
7.9707e-5
5.31328e-5
2. 6569e-5

0 Min

\,.:: \,.:;r
r r
0.000 0.900 {in 0.000 0.900 {in

[ — | [ — |

0450 0450

3010.2
22605
15109
TE1.2

11.528 Min

1225.4
Q2261
B19.87
31713
14.388 Min

x x

\,.:3’ \,.:3‘
e e
0.000 0.900 fin) 0.000 0.900 fin)

| I— | I—

0450 0450

Max Equivalent stress in Connection is 6758.6 PSI which is less than allowable stress of 20,000PSI for 316 stainless steel
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Stress Analysis

Static Structural Total Deformation

NN

0.00040808
0000 3008
0000 20404
000010202
0 Min

3.000 (i) 1.000 2.000 (i)

0,500 1.500

Equivalent Stress Total Deformation

5 . 4
G43.68 0,33787
480.83 0,22525
17.983 Min 0,11262
0 Min
‘ 0.000 1,000 2,000 () 0,000 1.500 3.000 ()
* 0,500 1.500 0,750 2,250

Max Equivalent stress in Pusher is 4183.6 PSI which is less than allowable stress of 20,000PSI for 316 stainless steel
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B: Static Structural
Static Structural
Time: 1. s

20172012 8:15 A~

/épsi

[&] Fressur

B: Static Structural
Enuivalent Stress
Type: Equivalent (von-Mises) Stress
LInit: psi

Time: 1

20172012 8:16 A

J263.6 Max
2901

25304

21758

18131

145805

1087.9

725.25

362.63
0.00028688 Min

13:0

Typ

B: Static Structural
Total Deformation

e: Total Deformation

Unit: in

C:L

130

Loa

Total Defarmation
Type: Total Defarmation

Tirne: 1
2172012 815 Al

0.0011
0.0009
0.000
0.0o0
0.000
0.000
0.0003
0.0002452
0.00012262
0 Min

inear Buckling

d Multiplier; 5.8162

Unit; in

Tim
211

e 58162
2012 9:04 Ak

1.0663 Max
094782
0.82935
071087
0592349
047391
0.35543
0.23696
011848

0 Min

3

ANSHNS

13.0

13.0

Max Equivalent stress in Outer Conductor is 3263.6 PSI which is less than allowable stress of 20,000PSI for 316 stainless steel
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B: Static Structural e
Static Structural
Time: 1. s P
2102012 11:09 A

[A] Standard
[B] Fixed Sup
[E] Fressur

B: Static Structural
Enuivalent Stress
Type: Equivalent fvon-Mises) Stress
LInit: psi

Time: 1
210020121111 And

20724 Max
26421

2311.9

1981.6

1651.3

13211

990.8

BRO.53

33027
0.00033888 Min

3
uter Conductor Stress Analysis at 30 PSI

Total Deformation

13@ Type: Total Deformation 13@
Unit: in
Tirne: 1
2n2m21110

0.001121
0.00099
0.00087
0.00074
0.00062
0.000498
0.0003739
0.00024928
0.00012464
0 Min

M% C: Linear Buckling

Total Defarmation
13.0 Type: Total Defarmation

Load Multiplier; 98.007

Unit; in

Time: 98.007

20720121112 A

1.0029 Mazx
0.89147
0.73004
0.668E6
D.5a717
044574
0.3343
022287
011143

0 Min

Max Equivalent stress in Outer Conductor is 2972.4 PSI which is less than allowable stress of 20,000PSI for 316 stainless steel
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