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3D Truss Bar Finite Element
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Displacement of node 1
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Vector of nodal displacements of a truss element
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Elastic strain energy of a truss element:
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Example Build a finite element model of a 3D truss.

Find nodal displacements, stress, internal forces and reactions
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Stiffness matrix of element 1
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Stiffness matrix of element 2
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Stiffness matrix of element 3
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Global stiffness matrix of the truss model
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Global Load Vector:
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System of equations:
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Forces in equilibrium:
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Element 1 solution:
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Euler force in element 1:
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Element 2 solution:
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Element 3 solution:
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Comparison of calculation results with those obtained in the ANSYS program

Wy =04 mm

MX

Ux (AVG)
RSYS=0
PowerGraphics
EFACET=1
AVRES=Mat
DMX =.373025
SMX =.269706
0
T .029967
= .059935
=] .089902
[ .119869
[ .149836
[ .179804
= .209771
= .239738
1 .269706
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PowerGraphics
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AVRES=Mat
DMX =.373025
SMN =-.1

-.1
-.088889
-.077778
-.066667
-.055556
.044444
-.033333
-.022222
-.011111
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Vg = 0.2375mm

Uy (AVG)
RSYS=0
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DMX =.373025
SMX =.2375

0
. .026389
. .0527178
[ .079167
[ .105556
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1 (158333
] .184722
211111
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SX (AVG)
RSYS=0
PowerGraphics
EFACET=1
AVRES=Mat
DMX =.3780€3
SMN =-50
SMX =42.42¢c4

=50
| -39.7304
- -29.4¢608
[ -19.1912
= -8.9216
== 1.348
] 11.6176
L] 21.8872
] 32.1568
L 42 .42¢64
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Modification of the model in ANSYS

SX
RSYS
Powe
EFAC
AVRE
DMX
SMN
SMX

ROOORECEN

3000

(AVG)
=0
rGraphics
ET=1
S=Mat
=.378063
=-50
=42.4264

-50
-39.7304
-29.4608
-19.1912
-8.9216
1.348
11.6176
21.8872
32.1568
42.42¢64

FLOT MO. 1
NCDAL SCOLUTICH
STEP=1

SUB =1

TIME=1

(274 (BVG)
RSY3=0
PowerGraphics
EFACET=1
AVEESMat

OMH =.385255
SMT =—30

SME =42.4264

—30
—21.9526
—13.9052
—5.85786
2.18951
10.2369
18.2843
26.3316
34.379
42,4764
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PLOL NO. L
NCDAL SCLUTICN
STER=1

SUB =1

TIME=1

SH (BVE)
REY35=0
PowerGraphics
EFACET=1
AVRES=Mat

DM =.452342
S =-50

SME =42.4264

=50
—39.7304
—29.4608
-19.1912
—8.9216
1.348
11.6176
21.8872
32.1568
42.4264

BE00ROOEm -

PLOT NO. 1
NCDAL SCLUTICH
STEP=1

3UB =1

TIME=1

S (BVG)
R3YS=0
PowerGraphics
EFACET=1
AVRES=Mat

DM =.342411
SMN =—42.4264
S =30

—42.4264
—34.379
—26.3316
-18.2843
-10.2369
—2.18951
5.85786
13.9052
21.9526
20

NECOROOAN -
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Expanding the model in ANSYS

APR 19 2023
16:22:28

FLOT NO. 1
FLEMENT SCOLUTICH
STEP=1

54 (NORVEG)

EFACET=1

BECCRECEN

APR 19 2023
16:24:09

PLOT NO. 1
NCODAT, SOLUTICN
STEP=1

SUB =1

TIME=1

USTM (BVE)
RSY5=0
PowerGraphics
EFACET=1
AVRES=Mat
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.305712
L457029
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1.06229
1.21361
1.36493
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Expanding the model in ANSYS

ANDIO Keledse L
Build 19.2

APR 19 2023
16:27:42

PLOT NO. 1
NCDAL SCLUTICH

s (AVG)

PowerGraphics
EFACET=1

DM =6.77589
SMY =, 004953
SME =6.77589

.004953
JI5T279
50961
26193
01426
. 76658
51891
27123
02356
L1589

(AN

Build 19.2

APR 19 2023
16:28:02

PLOT TNO. 1
EIFMENT SOLTTTCN

SH (MORAVG)
REYE=0
PowerGraphics
EFACET=1

DMK =6.77589
SMN =—180

SMH =90

(R
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Stretching an extended model in ANSYS

ANSYS Release
Build 19.2 1500
APR 19 2023 '
16:04:19

PLOT HNO. 1
NCDATL SOLOTICN
STEP=1

SUB =1

TIME=1

Uz (AVG)
REY5=0
PowerGraphics
EFACET=1
AVRES=Mat

DMK =.366657
SMY =—. 001068
SMK =.121068

—. 001068
.012503
026073
.039644
053215
066785
.080356
093927
107497
.121068
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Build 19.2

APR 19 2023
18:04:32

FLOT HNO. 1
FLFMENT SOLUTICH
STEP=1

=4 (NOAVG)

PowerGraphics
EFACET=1

DM =. 366657
SM =—.949F-13
SME =15

—.949F—-13
1.66667
3.33333
5
4

.6666T
5.33333
10
11.6667
13.3333
15

BELCRROEN
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Twisting an extended model in ANSYS

Bul1i]l 1204

Build 19.2
APR 19 2023
LR 19 2023 1500 18:00:56
1500 17:58:58 ’ L8:00:5 .
OICT NO. 1 :
NODEL, SCLUTICN EIEI"ENSTEP:II SCLUTTC
STEP=1 STEP-1
TEL T
o4 (NORVC)
LRTSYYS 0 (AVS) REYS=0
PowerGraphics E%g&r‘%ii@llcs
E@%ﬁ%iaét DMK =2 .58834
- oM =—32.0156
DMK =2 .58834 ST — 3
SM =2.46968 =
SMX =.758435 .
~32.0156
2 .acocs . ceos
e —2i111 = 153455
B 50 = -13.0104
E 1739384 567535
= T — .
~1.03496 .340276
L -
—.676283 5.99479
o -
~.317603 12.3299
L1 ¢ B 5 6640
041076 - .
C 399756 25
m
758435
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