Thermo-mechanical analysis of front
plate supported horn

Revision of temperature induced stress level —
update information

Jan Bielski
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Load: 350kA + particle; 1 inner spray set
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Temperature distribution in horn wall

Target tfemperature 500 [K]
NO convection in qir inside horn

—

Tonax =338 K T~

293.591 303.314 313.078 322.841 332.605
298.432 308.196 317 959 321.723 337.487

Load: 350kA + particle; 1 inner spray set

Temperature distribution due to current impulse
of 350kA + secondary particle energy
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STEP=1
SUB =1
TIME=1
/EXPRNDED
TEMP
RSYS=0
SMN =293.551
SMY =337.487

(AVG)
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FEB 6 2012
13:43:40
PLOT NO. 1

T, . =338K

293551 303.314 313.078
432

298 308.196
Load: 350kA + particle; 1 inner spray set

317959

322.841

324

123

332.605
337.487

Temperature distribution due to current impulse
of 350kA + secondary particle energy
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Target temperature 500 [K]
NO convection in air inside horn

>

Temperature distribution in horn wall - detail 1

298.432 308.196 ' 317.959
Load: 350kA + particle; 1 inner spray set

2838..551 303.314 313.078 322

.841

332.605
327.:123

337.487

Temperature distribution due to current impulse
of 350kA + secondary particle energy
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Temperature distribution in horn wall - detail 2

Target tfemperature 500 [K]
NO convection in qir inside horn

_:— —— |
293,551 303.314 313.078 322.841 332.605

- 298.432 308.196 317 .95 327.723 337.487
Load: 350kA + particle; 1 inner spray set

Temperature distribution due to current impulse
of 350kA + secondary particle energy
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Temperature distribufion near target surface

Target tfemperature 500 [K]
NO convection in qir inside horn

293:551 339.428 385.306 431.184 477.061
316.489 362.367 408.245 454.122 500

Load: 350kA + particle; 1 inner spray set

Temperature distribution due to current impulse
of 350kA + secondary particle energy
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stress distribution in horn wall

Target temperature 500 [K]
NO convection in air inside horn

L .

Load: 350kA + particle; 1 inner spray set

6. = 12,5 MPa
b
I_ — I
1241 .831E+07 .111E+08
.139E 07 692E+07 . 969E+07 . 125E+08]

Equivalent thermal stress distribution due to current
impulse of 350KkA + secondary particle energy
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Temperature distribution in horn wall and air inside - detail

Target temperature 500 [K]
heat convection in air inside horn

T =315 K

max

293.244 298.188 303.133 308.078 218023

285,716 300.661 305.606 310.55 315.495
Load: 350kA + particle; 1 inner spray set

Temperature distribution due to current impulse
of 350kA + secondary particle energy
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stress distribution in horn wall

Target temperature 500 [K]
heat convection in air inside horn

[ L

/ M
Cax = 6,2 MPa
_:_ EEE
1147 - 139E+ 07 .416E+07 .554E+07
693803 346E+07 .485E+07 .624E+07

Load: 350kA + particle; 1 1nner spray set+a1r 1n51de

Equivalent thermal stress distribution due to current
impulse of 350KkA + secondary particle energy



Alir inside horn

NO air inside horn

Maximal

temperature in 315 K 338 K
horn wall

Maximal

equivalent 6.2 MPa 12 5 MPa

thermal stress In
horn wall

T

max

<380 K; 0 ,,x<240 MPa




