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Test Study #1 - Finite Element Model

[] 10x10 mm

2D MESH

104 parabolic elements
3 10% nodes

0.1x0.1 mm mesh size

Free Sliding

MATERTAL

6raphite "standard”
Homogeneous isotropic

Beam <4 Elastic linear law
/T\ Small deformations
U/ A

sweeping Symmetry
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Out-of-plane
/ Test Study #1 - Boundary Conditions \
(stress underestimate)
2. Generalized Plane Strain

with bending

3. Generalized Plane Strain
without bending
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/ Test Study #1 -

Stress field studied
(Analysis type )

~

2. Dynamic stress

3. Initial stress

N

. Eigenstress

/

\_

/1 € ] > Less conservative
tatic stress (stress underestimate)
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/ Test Study #1 \

A: plane stress, Gr, 10x10 mm

B: plane strain , 6r, 10x10 mm

/

#1|Test STUdY #1 C: plane strain , Gr, 5x5 mm

\

A |A-model D: plane strain , Be, 5x5 mm

M |Mechanical 1: 2D Gaussian temp. distribution

"| 2 - 8: 1400 - 200 mm planes
8 —
Loadicasers 9: plane at 20 mm

A [Boundary conditions < A: plane stress

B: plane strain

\_
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Test Study #1 - Beam Heat Load

Absolute Temp. [°C]
Graphite jaw

Z =

2 10!2 protons

Z0
55.674
87.385
123.059
154.77
190.344
ZZ2.154
Z57.8Z9
Z59.539
325.214
356.924
39:2.598
4z4.309
459.933

4391 £94
T o

BEO0UOCOEOEOOR NN
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/ Test Study #1 - Von Mises Stress \

oym [Pa]

156E+07
37 1E4+07
i e ol
T e o R
A2 EE+O7
-111E+085
. 130E+08
. 143E+08
- 157E+0O5

BUUOEDCEN

For reference:
Allowable: 18 MPa
Safety factor 2/3
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Test Study #1 - Stassi Stress

Os [MPa]

.155E-03
LA02409
LG043662
207
. 552
954
.356
701
. 103
506
.35
253
.B55

LA02
004
. 149
. 551
953
T.356

For reference:
Allowable: 18 MPa

Safety factor 2/3
#1AMS8A
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Test Study #1 - Von Mises Stress

cym [Pa]

49. 337

. 153E+07
. 315E407
LAT7IEHDY
B31E+O7Y
. TOG3E+07Y
LS46E4+0Y
- 110E+08
126E+08
 142E+08
. 153E+08
. 173E408
. 1539E+08
. 205E408
.22 1E+08
.237E+08
L25ZE+08

BEOC0OCOREEEOEREN

For reference:
Allowable: 18 MPa

Safety factor 2/3
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Test Study #1 - Stassi Stress

o< [MPa]

.131E-03
. 515301
.03
. 548
987
. 502
LO17
. 359
974
. 389
931
46
981
202
917
233
874
. 389
904
B

For reference:
Allowable: 18 MPa

Safety factor 2/3
#1AM8B
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Test Study #1 - Hydrostatic Stress

s, [MPa]

-10.095
=955
-5.963
-5.395
2085
=43
—-G6.77&
-6.285
-5.71858

o R
-4.663
-1.,095
-3.527
-3.04
e
205
-1.415

= e495949
-.2820685
285819
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L
|
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Test Study #1 - Von Mises Stress

GVM [PC(]
25954

LA R0OE4+07
LA1TES4OT
LA74E407
LBI2EH0T
L TE9E4+07
L4 aE407
LA10E4+05
AZ2eE40S
A142E408
A E3E4+05
LATIEHDS
 189E405
205E4+03
2o OE4+DS
2 36E408
2H2EH0S

For reference:

BEOCOOOOREEEOOEN.

Allowable: 18 MPa

Safety factor 2/3
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Test Study #1 - Stassi Stress

o< [MPa]

012555
736409
.46

. 154
G304
527
.251
871

. 595
L3185
938

. BEE
L3585
ulula
729
10.453
11.07%3
11.79a
1z.52
13.244
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For reference:
Allowable: 18 MPa

Safety factor 2/3

#1CM8B




Test Study #1 - Hydrostatic Stress

Oh [MPO]

-10.383
-9.77
-9.244
-3.063
-&.105
-7.572
-B.965
—-6.44
-5.914
-5.3
LTS
-4.249
-3.6835
-3.11
-Z.5584
-1.37
-1.445
-.21589
—-.305474
L220312
LEIITES
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/ Test Study #1 - Beam Heat Load \

Absolute Temp. [°C]
Beryllium jaw

Z =

2 10!2 protons

20.355
50347
50.339
110331
140.323
170315
200.306
230.295
260.29
290.282) 1

BUUUEOCEN
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/ Test Study #1 - Von Mises Stress \

. 143E4+05
. 297E+09
- 345E+09
. 593 E+05
. 731E+0%
. 559E+09
104E+10
.119E+10
-133E+10

Q
<
=
—

©

o
—

BUUUEOOEN

For reference:
Allowable: 160 MPa
Safety factor 2/3
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/ Test Study #1 - Hydrostatic Stress \

s, [MPa]

B -:49.517
] -391.17¢

-332.5834
-274. 45

] -216.15
157,809
-89, 467
~41,125
sty
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/ Test Study #1 - Beam Heat Load \

Absolute Temp. [°C]
Graphite jaw

Z =

2 10!2 protons

20,004
AR TR
S6.952
=i el
03,8539
112 .445
1305837
149 .42z 6
2 o L=

156,403 Tmax
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Test Study #1 - Von Mises Stress

oym [Pa]

DHMX =.369E-06
MM =359.385

AMX =.667E+07
3589.385

41900

145E+07
22Z2E407
Z287E+07Y
L3T1E+07
. 445E+07
v o 1I9E+HDY
v oIS EHDT
» BETE+OY

For reference:
Allowable: 18 MPa

Safety factor 2/3
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Test Study #1 - Further work \

What is still to be done ?

Check sensitivity to model and mesh size; \
Study stress components;

Compare boundary conditions;

Investigate load at different cross-sections;

Perform dynamic analysis ;

Choose material models.
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