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LINK ANSYS LINK1
LINKS8 2 3
LINKS
ANSYS ETABLE
N Node E FElement
F Force D Displacement

SOLVE

Postl
PLDISP PLot DISPlacement
PLNSOL Plot Node SOLution
PLESOL Plot Element SOLution

1 (/Prep7 )



ANSYS

N, NODE, X, Y, Z, THXY, THYZ, THZX X,Y,Z
NODE THXY, THYZ THZX
E,LJL, K, L, M,N,O,P I P
2 (/Solu )
D, NODE, Lab, VALUE, VALUE2, NEND, NINC, Lab2, Lab3,
Lab4, Lab5, Lab6 NODE
F, NODE, Lab, VALUE, VALUE2, NEND, NINC

NODE

3 (/Solu )

SOLVE
4 (/postl )
PLDISP,2
PLNSOL, Item, Comp
2
LINK1
LINKS
3
A EX
ALPX DENS DAMP E
TYPE
MAT
REAL
1.1
a=10m 2

0=30° F 1000N E =210 GPa A=10cm’

1.1 LINK1
1

2 1000N

1000mm> 1MPa



\‘e =30° ago t v
K\ O ! @ ~
N - _
P N , ~ e h
SN
—
F =1000 N
1.1
| =5/cos30
Al =N_I _ 1000><50(10/cos30 — 0.02749mm
EA  210x10° x1000
2 2
0.05498mm
2 ANSYS
1
2 3
1.1 1 0,0 2 a2, -b 3 a0 1 3 2
N Node ET Element Type
LINK1 R(Real constant)
MP(Material Property)
D(Displacement) F(Force) Solve
PLDISP Plot DISPlacement PRDISP
ETABLE Element TABLE
1
2
N 1 0,0 2 a/2,-b 3 a0
3
3
ET 1 LINK1
E(Element) 1 1 2 2 2 3
4
D 1 3 F(Force) 2 -Y
ANSYS 1.2



ANSYS

Solve

6
PLDISP 1.3 “ *GET” 2
ETABLE

. JEEZXTHE T & KD DPHE s NTLOTIEE B A SIS P

1.2 1.3
3 ANSYS

FINISH

/CLEAR,NOSTART 1

'@ ,

/FileName, EX1.1 1

/TITLE, EX1.1, DEFLECTION OF A HINGED SUPPORT

*AFUN, DEG 1

THETA=30 1 Theta 30
A=10000 1 A 3 X 10000mm

B=A/2*TAN(THETA) 1 2 Y

'@ ,

/PREP7 1

N,1 1 (0,0,0) 1

N,2,A/2,-B ! (A/72,-B) 2

N,3,A 1 (A,0) 3

' ,

ET,1,LINK1 ! 1 LINK1

R,1,1000 1 1 , A=1000mm"2

MP,EX,1,210E3 1 1 EX 210000N/mm~2
E,1,2 ! 1,2 1

E,2,3 ! 2,3 2
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1 (4 .
D,1,ALL,,,3,2
F.,2,FY,-1000
OUTPR, ,1
FINISH
' 4 5
/SOLU
SOLVE
FINISH
' 6 .
/POST1
PLDISP,2 1 , v
MID_NODE = NODE (A/2,-B,0 ) ! (A/2,-B,0 ) . MID_NODE
*GET,DISP,NODE,MID_NODE,U,Y ! MID_NODE uy
LEFT EL = ENEARN (MID_NODE) 1! MID_NODE , LEFT EL
ETABLE,STRS, LS, 1 ! SAXL ”LS,1” STRS
*GET,STRSS,ELEM, LEFT_EL,ETAB,STRS ! STRS LEFT EL

, STRSS
M 5 .
*DIM,LABEL ,CHAR,2 ! 2 LABEL
*DIM,VALUE, ,2,3 ! 2 3 VALUE
LABEL(1) = "STRS_MPa","DEF_mm" ! 1
*VFILL,VALUE(1,1),DATA,1,-0.05498 !
*VFILL,VALUE(1,2),DATA,STRSS,DISP
*VFILL,VALUE(1,3),DATA,ABS(STRSS 71 ) ,ABS( DISP /0.05498 )

[EN

5 2 3 3
1000N

N
=
1
<

PREP7

SOLU

/OUT,EX1_1,out ! EX1_1.out

/COM !

(0o —— EX1.1 RESULTS COMPARISON ————————m—mmmmmmmmme
/COM,

/COM, | TARGET | ANSYS | RATIO

/COM,

*WRITE, LABEL(1),VALUE(1,1),VALUE(1,2),VALUE(1,3)
(1X,A8," *,F10.3," *,F10.3," ",1F5.3)

/JCOM, -
/0UT ! ,

FINISH !

*LIST,EX1_1,o0ut ! EX1_1.out

ANSYS EXI1_1.txt -0.055mm
1MPa



ANSYS

1.2
&m
3 P=1kN 1.4
LINK]1 3
1
1.5kN
1.5 1 5 1
N,=3kN 5 N=15/5kN 3
0
7
T My(F)=0, - 1.5%4+1x2+N,x2=0
2 N,=2kN 2
3 X=0, No-N;+Ng/+/2 =0
T Y=0, Nj+Ng/~+/2 =0
Ne=+v2 kKN N,=-1kN
6
T X=0, Ngx2/~/5 -N5x2/+/5 =0
Ne=1.5/5 kN
N=N,=3kN N,=N;=2kN Ns=N;3:=1.5+/5 KN Ng&=Np=1.5/5 kN
N;=N;;= -1kN NgZNIOZX/EkN No=0
2 ANSYS
N 7 E 13
6 7 8 D 1
1.6 ANSYS 1 3
D F SOLVE

5 PLDISP 1.7

1.5



ETABLE
PRETAB 1.8 PLETAB
1kN
1kN 1kN
-Lzm 2m | 2m om_
1.4 1.5
1
lrl:.m:r.rr! m PR P LACESENT m
| WY 1 DG
fem .mln:u:lﬁ ;'j Al L
TIMZ=1
PTG . TIEE-1M4
- o T .
: e “'J"El'ﬂ NP .
S o ——
EE3-35.000, Flane Boof Tass Bodel, ! EZb-35.tur, Plars Poof Tuss Booel, !
1.6 1.7
ELEWFUT SOUTTION -m
AT 1 83
B 41
TINE=]
IR [HIAVE|
B = 2FT-04 7
L R s
L O ] - -
B _J‘f-. H____F 5
-% B 4
— —
EEETT] =182 =AML OAT  BEL, EE Z2d
-24a3 -LEIE 176,558 [EAE bl
EX3-35.kxt, Flaze Poof Tusy Rocel. !
1.8
3 ANSYS
FINISH !
/CLEAR, START I 5
L €D
/FILNAME,EX1.2 ! ,




ANSYS

0 N O WDN

JUNITS, Sl
1 (@

/PREP7 1

N, 1, 0, 0 1
N, 2, 2,0 1!
N, 3, 4,0 !
N, 4, 6, 0 !
N, 5,8, 0 !
N, 6,2, 1 1
N, 7, 4, 2 1
N, 8,6, 1 !
1 (3)

ET, 1, LINK1
MP, EX, 1, 207E9
R, 1, 0.01

E, 1, 2

E, 2, 3 !
E, 3, 4 !
E, 4, 5 !
E. 1, 6 !
E. 6, 7 !
E, 2, 6 !
E, 2,7 !
E, 3,7 !
E, 4, 7 !
E, 4, 8 !
E, 7, 8 !
E., 8,5 !
/PNUM, NODE, 1
/NUMBER, 2
/PNUM, ELEM, 1
EPLOT

FINISH

'@

/SOLU

ANTYPE, STATIC
OUTPR, BASIC, ALL

1,
S5,

ALL, O
uy, O
FY, -1000
FY, -1000
FY, -1000

/TITLE, EX1.2, Plane Roof Tuss Model.

0 N b~ WDN

2m,
4am,
6m,
8m,
2m,
4m,
6m,

2 2,3

W NDNOPFLP MW

=
=
0 N b~ b

o 0 0o N

N~~~ oM

LINK1
EX 207GPa
0.01m"2

11, 2

STATIC 0

uy

Ux uYy

1000N
1000N
1000N



FINISH !
1 (5) .

/POST1 ]

PLDISP,2 ! ,

1 (6)

PRDISP ]

ETABLE, MFORX,SMISC,1 ! , MFORX

ETABLE, SAXL, LS, 1 ! , SAXL
ETABLE, EPELAXL, LEPEL, 1 ! , EPELAXL
PRETAB ]

/NUMBER, 0 ! ,

PLETAB, MFORX ! MFORX

FINISH !

1 3
13 /PNUM’ NODE’ 1 ” 13 1 ” 1 0”
“ /PNUM, ELEM, 1"
“ /NUMBER, 2"
6 “ /NUMBER,0”
6 PRDISP 1.1
11
UX(m) UY(m)
1 0.0000 0.0000
2 0.28986E-05 -0.26666E-04
3 0.48309E-05 -0.25865E-04
4 0.67633E-05 -0.26666E-04
5 0.96618E-05 0.0000
6 0.95235E-05 -0.27149E-04
7 0.48309E-05 -0.25865E-04
8 0.13832E-06 -0.27149E-04
PRETAB 1.2 PRETAB

1.3



ANSYS

1.4
1.2
MFORX SAXL EPELAXL
1 3000.0 0.30000E+06 0.14493E-05
2 2000.0 0.20000E+06 0.96618E-06
3 2000.0 0.20000E+06 0.96618E-06
4 3000.0 0.30000E+06 0.14493E-05
5 -3354.1 -0.33541E+06 -0.16203E-05
6 -3354.1 -0.33541E+06 -0.16203E-05
7 -1000.0 -0.10000E+06 -0.48309E-06
8 1414.2 0.14142E+06 0.68319E-06
9 0.0000 0.0000 0.0000
10 1414.2 0.14142E+06 0.68319E-06
11 -1000.0 -0.10000E+06 -0.48309E-06
12 -3354.1 -0.33541E+06 -0.16203E-05
13 -3354.1 -0.33541E+06 -0.16203E-05
1.3
ELEM 13 13 13
-3354.1 -0.33541E+06 -0.16203E-05
1.4
ELEM 1 1 1
3000.0 0.30000E+06 0.14493E-05
I=1m E=210GPa
a=0.3m 0.6m F;=1000N
F,=500N 1.9 LINK1 R4
R,
1
1.9
1 -R 2 F-F, 3 R 3
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04R,  j , 03F “03R, ,, 03R

A 1= A L= A 1=
AL+ AL 4 Al = 0TRFOIRF03R
EA
Rl_Fl'F2+R2=0
Ri=900N  R;=600N
2 ANSYS
4 3
1.10
{
[ T \
a=0.3m Tr
1 ;
b=06m | T|F 1=1m
i . F
L F
N S i
f [
1.9 1.10
1 LINK1
EX
2 N 4
3 E 3
4 1 4 , .
5
6
7
3 ANSYS
FINISH 1
/CLEAR,START 1 ,
' . ’ ,
/FILNAME, EX1.3 ' ,
/PREP7 .

/TITLE, EX1.3, STATICALLY INDETERMINATE REACTION FORCE ANALYSIS



ANSYS

ANTYPE, STATIC
ET,1,LINKL LINK1
R,1,1 ! . 1
MP,EX,1,210E9 ! 1 210GPa
1 (@

N,1
N,2,,0.4
N,3,,0.7
N,4,,1.0

1 3
E,1,2
EGEN,3,1,1
1 (D)
D,1,ALL,,,4,3 ! , 1 . 3 4, 4
F,2,FY,-500 1 2 Y 500N

F,3,FY,-1000 1

FINISH 1

1 (5) SOLU

/SOLU !

OUTPR,BASIC, 1
OUTPR,NLOAD, 1
SOLVE 1
FINISH !
1 (6) POST1
/POST1
NSEL,S,LOC,Y,1.0 1! Y=1.0 s 4

FSUM 1 4

*GET,REAC_1,FSUM, , ITEM,FY ! FY Y REAC 1
NSEL,S,LOC,Y,0 ! Y=0 s 1

FSUM 1 1

*GET,REAC_2,FSUM, , ITEM,FY 1 FY Y REAC 2

1 (D) .

*DIM, LABEL ,CHAR, 2 ! LABEL

*DIM, VALUE, ,2,3 ! 2 3 VALUE

LABEL(1) = "R1, N ","R2, N - 1 LABEL 1
*VFILL,VALUE(1,1),DATA,900,600 ! VALUE 1
*VFILL,VALUE(Z,2),DATA,ABS(REAC_1) ,ABS(REAC 2) I VALUE 2
*VFILL,VALUE(1,3),DATA,ABS(REAC_1/900) ,ABS(REAC_2/600) !
/OUT,EX1_3,out ! EX1_3.out

/COM

G EX1.3 RESULTS COMPARISON —-—————— oo
/COM,

/COM, | TARGET | ANSYS | RATIO

/COM,

[E

(0,0.4m) 2
(0,0.7m) 3
(0,1.0m) 4

12-



*WRITE, LABEL(L1),VALUE(1,1),VALUE(1,2),VALUE(1,3)
(1X,A8," *,F10.1," *",F10.1," *,1F5.3)

/COM == m e e e e e
/0UT 1 ,
FINISH 1
*LIST,EX1 3,out 1 EX1 3.out
4
1.5
1.5
ANSYS
R1 N 900.0 900.0 1.000
R2 N 600.0 600.0 1.000
1.4
l=1m 1.11
A=65mm> E=100GPa E<~210GPa
a=1.6x10"/°C as1.3x107/°C Im
Q=4000N A T=10°C 3
| b= - |
<, -"— — sE Ly
- Lr ’ = 1 3
. O z
[ A
4 B
o =400 M —_—
1.11 1.12
1
3
5
o= N +a ATl o= N +a,ATI
EA E.A
Nc NS

2NC+NS - Q =0



ANSYS

E E
N =—2 — o )E,AAT + N, =———[2(a, - &) E.,AAT +
c ZEC + Es [(as ac) S Q)] S ZE + ES [ (ac as) C Q)]

C

N.=875.73N N;=34.59N

0.=875.73/65=13.7AMPa  0,=2248.5/65=34.59MPa

2 ANSYS
1.12 1 2 3 4 5 6
== AN
1 3 . ]
1.13
1
ANTYPE STATIC ET
LINK1 R 65mm’ MP EX=210GPa
ALPX
2
N 1 -1m, 0 3 1m, 0 1 3 FILL
1 3 0,0 2 4 -Im,-1m
6 1m, -Im 5 0, -Im
3
“ E14" 1 4
“ EJ3,6” 36 “ MAT,2" 2 “ E2,5"
2 5 “ CP,1,UY,5,4,6" 5 4 6 3
3 uYy
4
“ D,1,ALL,, 3" 1 3 “ F,5FY, -4000" 5

. 14



-Y 4000N “ BFUNIF,TEMP,80" 70
80 (TREF+10) .13

5

“ /SOLU” “ SOLVE"

6
“ /POST1” “ ETABLE,STRS_ST,LS,1” “ LS,1”
STRS ST  “ ETABLE, STRS_CO, LS,1” “ LS,1”
STRS CO  “ *GET,STRSS ST,ELEM,STEEL E, ETAB, STRS ST”
STRS_ST STEEL E STRSS_ ST  “ *GET, STRSS_CO,
ELEM,COPPER_E.ETAB,STRS CO” STRS_CO COPPER_E
STRSS CO
7

3 ANSYS

FINISH ]
/CLEAR, START ]
1 (D)
/FILNAME,EX1.4 1
/PREP7 !
/TITLE, EX1.4, THERMALLY LOADED SUPPORT STRUCTURE
ANTYPE, STATIC !

ET,1,LINK1 ! 1 LINK1
R.1,65e-6 ! 1 , 65mm"2
MP,EX,1,100E9 ! 1 100 GPa
MP,ALPX,1,1.6E-5 1 1 1.6E-5
MP,EX,2,210E9 ! 2 210 GPa
MP,ALPX,2,1.3E-5 ! 2 1.3E-5
TREF, 70 ! 70

1 (@

N,1,-1 ' -1m,0 1

N,3,1 1 1m0 3

FILL ] 1 3 2
N,4,-1,-1 ' 1m,-1m 4

N,6,1,-1 ' Im,-1m 6

FILL ! 4 6 5

1 (3

E.1,4 ! 1 4
E.3.6 ! 3 6

MAT, 2 ] 2
E.2,5 ! 2 5
CP,1,UY,5,4,6 ' 546 3 0% , 3 Uy



ANSYS

'
D,1,ALL,,,3 ! 1 3
F.5,FY,-4000 1 5
BFUNIF, TEMP, 80 !
FINISH !
' 4 5 .
/SOLU !
OUTPR,BASIC,1 ! 1
OUTPR,NLOAD,1 !
NSUBST, 1 !
SOLVE !
FINISH !
1 (6) . ,
/POST1 !
STEEL_ N = NODE (,,,) !
COPPER_N = NODE (1,0,0) !
STEEL_E = ENEARN (STEEL N) !
COPPER_E = ENEARN (COPPER N) !
ETABLE,STRS_ST,LS,1 ! SAXL
ETABLE,STRS_CO,LS,1 ! SAXL
*GET,STRSS_ST,ELEM, STEEL_E,ETAB,STRS ST I

,  STRSS ST
*GET,STRSS_CO,ELEM,COPPER_E,ETAB,STRS_CO !

,  STRSS_CO

0,0,0
1,0,0
STEEL N
COPPER_N
”LS,1”
”LS,1”

vm3.txt
LABEL
VALUE

1 (D)

*DIM,LABEL ,CHAR,2,2 1 2%2
*DIM,VALUE, ,2,3 ! 2*3
LABEL(1,1) = "STRSS_ST","STRSS_CO"
LABEL(1,2) = " (MPa) =," (MPa) -
*VFILL,VALUE(1,1),DATA,34.59,13.47
*VFILL,VALUE(1,2),DATA,STRSS_ST/1e6,STRSS_C0/1e6

4000N

80 (TREF+10)

. STEEL_N
. COPPER_N
, STEEL_E
, COPPER_E
STRS_ST
STRS_CO
STRS_ ST  STEEL_E

STRS_CO COPPER_E

*VFILL,VALUE(Z,3),DATA, ABS(STRSS_ST/34.59e6) ,ABS( STRSS_C0/13.47€6 )

/COM

/OUT,EX1_4,out 1! EX1_4.out

EX1.4 RESULTS COMPARISON

/COM, | TARGET | ANSYS | RATIO

*WRITE, LABEL(1,1),LABEL(1,2),VALUE(1,1),VALUE(1,2),VALUE(1,3)

(1X,A8,A8," *,F10.2," *",F10.2," *,1F5.3)
/0UT ! ,
FINISH !

*LIST,EX1_4,out 1 EX1_4.out

16-



N=13.47MPa N;=34.59MPa

1.5
3.002m
21 0 =2mm 1.14
E=72.4GPa 0
1
A T=77-21=56°C
A l=a A TI=2.25%10°%56x3000=3.78mm
2mm
1.78mm
Jy=1.78/3000XE=1.78/3000X72.4X103=42.957MPa
o+Ea A T=72.4x10°%2.25%10°x56=91.224MPa
2 Ansys
1.15
3mm
PLANE42 4
CONTAC26
7]
|=3m
vi
®‘l
: & =2mm . 11‘

77
a =2.25x107/°C

11 12



ANSYS

L1

Bk THOHEL TFEASGI0E T8 CLOET & BAF AT & BOLTE TErAE

1.16
N mm MPa
3 ANSYS

FINISH ]
/CLEAR, START ] ,

1 (D)

/FILNAME, EX1.5 ! ,

/PREP7 '

/TITLE, EX1.5, THERMAL EXPANSION TO CLOSE A GAP AT A RIGID SURFACE
ANTYPE, STATIC !

ET,1,CONTAC26 ' 1 CONTACT26
R,1,2.625E15 ] K = 2.625E15
ET,2,PLANE42, ,,3 ] 2 PLANE42
R,2,1 ' 2 , 1mm
MP,EX,1,72.4E3 ] 1 EX = 72.4GPa
MP,ALPX,1,2.25E-5 1 1 ALPX = 2.25E-5
MP,NUXY,1,0 1 1 NUXY = 0

1 (2

N,1,2000,1000 ! 2000mm,1000 mm 1

N,2,3000,1000 ! 3000 mm,1000 mm 2

. 18-



N, 3,3000,4000
N,4,2000,4000
N,11,1000,998
N,12,4000,998
1 3)
E,1,11,12 111 12
E,2,11,12
TYPE,2
REAL,2
E,1,2,3,4 ! 12 3 4

TREF,21 ! 21
BFUNIF,TEMP,77 ! 77
'@

D,3,ALL,,,4 ! 3 , 4
D,1,UX,,,2,1 ! 1 ux. 2
OUTPR,BASIC,LAST ! ,

FINISH ! PREP7

1 (5)

/SOLU !
SOLVE !
FINISH ! SoLU
1 (6) . , 3
/POST1
ETABLE,STRSX, S, X ! X STRSX
ETABLE,STRSY,S,Y ! Y STRSY

*GET, STRSSX, ELEM, 3,ETAB, STRSX ! STRSX 3 X
*GET,STRSSY,ELEM, 3,ETAB, STRSY ! STRSY 3 Y

1 (D

*DIM,LABEL,CHAR,2,2 I 2%24 LABEL
*DIM,VALUE, ,2,3 ! 2*3 VALUE

LABEL(1,1) = "SIGX, (M","SIGY, (M"

LABEL(1,2) = "Pa) ","Pa) "
*VFILL,VALUE(1,1),DATA,-91.22,-42.96
*VFILL,VALUE(1,2),DATA, STRSSX, STRSSY
*VFILL,VALUE(1,3),DATA, ABS(STRSSX/91.22) ,ABS(STRSSY/42.96)
/COM

/OUT,EX1 5, out !

3000 mm,4000 mm 3
2000 mm,4000 mm 4
1000 mm,998 mm 11
4000 mm,998 mm 12

N

{0l —— EX1.5 RESULTS COMPARISON —--—-——-——-—
/COM,

/COM, | TARGET | ANSYS | RATIO

/COM,

*WRITE, LABEL(1,1),LABEL(1,2),VALUE(1,1),VALUE(1,2),VALUE(1,3)

STRSSX
STRSSY

19-



ANSYS

(1X,A8,A8," ~",F10.3," ",F10.3," ",1F5.3)

/0UT ! ,
FINISH !
*LIST,EX1_5,0ut 1

0 x=91.224MPa o =42.95TMPa



7.1
w=11.121N k=8406.4N/m
|I Y - AN
" WOOF : =
S0l
(el
W=ILI2IN
(11 ™ ke840.64Nm
e
= 7.1 FATERAL MEDOSDECT ST N SR IEC-EAR TTITDR
7.1 7.2
1
91 6 1.2-2
1 [k 1 ’ 8406.4
f=—\.,—= =13.74z
2z \m  2x3.14159\V11.121/9.8
2 ANSYS
ANSYS
COMBINE MASS
FILENAME
TITLE ANTYPE
MODAL ET Element Type
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ANSYS

COMBINE14 MASS21 Real constant
N Node E Element
1 1 2 2
2 TYPE REAL
M Master DOF 2 Uy
1 2 UXx
SOLUtion “ SOLVE”
/POST1 “  GET” FREQ
GUI “ Utility Menu -> Parameters -> Scale Parameters ...”
“ Utility Menu-> List -> Other -> Parameters”
ANSYS “ Utility Menu-> File -> Read Input From ...”
“ EX7 l.out”
6 “ Read Input From ...”
CTRL C CTRL V ANSYS
5
©)
“ /FILENAME, EX7.1" EX7.1
EX7.1
“ /PREP7”
“ /TITLE”
“ ANTYPE,MODAL” MODAL
‘* MODOPT,REDUC,1,,,1”
“ MXPAND,1” 1
“ ET,1,COMBIN14,,,2" 1 2D
COMBIN14 “ ET,2,MASS21,,.4" 2 2D MASS21
“ R,1, 8406.4" 1 k=8406.4 N/m
“ R,2,11.121/9.8" 2 m=11.121/9.8 kg
ANSYS
2
“ N, 17 0,0,0 1 “0"
“ N,2,,1” 0,1m,0 2
“ E,1,27 1 2
“ TYPE,2” 1 2
ANSYS 1 1 “ REAL,2”
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“ E2" 2 2 “ M,2,UY”
2 Uy
3
“ OUTPR,ALL,1” 1
“ OUTRES,ALL,0"
“ D,ILALL" 1 “ D,2,UX"
2 UXx @O O3 7.2
“
®)
“ *GET,FREQ,MODE,1,FREQ” 1
FREQ GUI “ Utility Menu -> Parameters -> Scale
Parameters ...”

(©)
3 ANSYS

FINISH !

/CLEAR, NOSTART !

1(D)

/FILENAME, EX7.1 !

/PREP7 !

/TITLE, EX7.1, NATURAL FREQUENCY OF A SPRING-MASS SYSTEM
C*** VIBRATION THEORY AND APPLICATIONS, THOMSON, 2ND, PAGE 6, EX 1.2-2
ANTYPE ,MODAL 1 MODAL
MODOPT,REDUC,1,,,1 !

MXPAND,1 1 1

ET,1,COMBIN14,,,2 1 1 2D COMBIN14
ET,2,MASS21, , ,4 ] 2 2D MASS21

R,1, 8406.4 ! 1 , k=8406.4 N/m
R,2, 11.121/9.8 ! 2 , m=11.121/9.8 kg
1(2)

N,1 ! 0,0,0 1

N,2,,1 1 0,1,0 2

E,1,2 1 1 2

TYPE,2 ! 2

REAL,2 1 , 2

E.2 12 2

M,2,0Y 1 2 Uy
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ANSYS

13 5
OUTPR,ALL,1
OUTRES, ALL,0
D,1,ALL ! 1

D,2,UX ! 2 X UX
FINISH 1 PREP7

1(4)
/SOLU
SOLVE
1(5)
*GET,FREQ,MODE,1,FREQ 1 1 , FREQ

1(6) 5

*DIM, LABEL ,CHAR, 1,2 ! 1 2 LABEL

*DIM,VALUE, ,1,3 13 VALUE
LABEL(1,1) = " F," ! LABEL(1,1)

LABEL(1,2) = "(Hz) " ] LABEL(1,2)
*VFILL,VALUE(1,1),DATA,13.701 1 LABEL(1,1) 13.701
*VFILL,VALUE(1,2) ,DATA, FREQ ! LABEL(1,2) FREQ
*VFILL,VALUE(1,3),DATA,ABS(FREQ/13.701) ! LABEL(1,3)

/COM

/OUT, EX7_1, out 1 EX7_1.out

JCOM, ——— e EX7.1 RESULTS COMPARISON ———————————oe
/COM,

/COM, | TARGET | ANSYS | RATIO

/COM,

*WRITE, LABEL(1,1),LABEL(1,2),VALUE(1,1),VALUE(1,2),VALUE(1,3)
(1X,A8,A8," ",F10.3," ",F10.3," ",1F5.3)

IR e e o
/0UT ! ,
FINISH ! SOLU
*LIST, EX7_1, out 1! EX7_1.out
7.1
ANSYS 2
ANSYS
7.1
ANSYS
1 (Hz) 13.701 13.698 1.000
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7.2
1=2.54m 73
£ 0=0.543228% p =7727.4kg/m’ E=207GPa
A=1.97925mm> LINK10
3
+y
3 4 = B o= w1 i i3 i3 i4 , F X
S£0B]a1010]0A 0Dl CIDIEIO R
=} 1=2.54m |
7.3
1
[9] 264 8.2 P

0 =Ee (=207x10°x0.00543228=1124.5Mpa
T=Ac =AEe (=1.97925x10°x207x10°x0.00543228=2225.63N

pA T
o%y(x,t) _ 1 2’ y(x,t)
ox? ¢t ot?

c=+T/pA

Y%, 1) =Y(x) G(t)
1 d’Y(x) 1 1 d’G(t)
Y(x) d ¢ Gt) dt?
1 d’Y(x) 1 1 d’G(t)
Y0 d ¢ G() di?
X t t X
—(w/c)

dYX , (ﬁj Y(x) =0
dx C

d*G(t)

dt?

+0’G(t)=0

Y(x)=Asin < x+Bcos < x
C C

G(t)=Csinw t+Dcosw t
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ANSYS

A B C D
x=0 x=l
y(0,H=y(l,t)
x=0 B=0
Y(X,1)=(Csinw t+Dcosw t)sin 25
C
x=1 y(l,t)=0
sinﬂl=0
C
|
a)n = ﬁ =Nx (n:1,2,3,...)
c A
A=c/f f
L T (n=1,2.3,...)
2l 21\ pA
L S | _ =75.09Hz
20\ pA  2x2.54\7727.4x1.97925x10"
ot T 1 \/ 220550180z
IV pA 254\ 7727.4x1.97925x10"
L L I — =225.27Hz
20V pA  2x2.54\7727.4%1.97925% 10
2 ANSYS
2.54m 14 13 7.3 1
13
3
(1) /PREP7
ANTYPE ET
LINK 1 1.97925
0.54322 MP EX 209GPa DENS
7727 4kg/m’
()
N 0,0,0 2.54m,0,0 14

. 304



EGEN Element

“ D,ALL,ALL”

FILL 1 14
E 1 2
GENeration 13 12
1 7.4
mare AN
txf 1 4 5 & 7T B 5 10 11 1z 13 14
EET. 4 TIFRATINE OT & FTRIN: TRDLE TEFE DGR
7.4
3)
“ OUTPR,BASIC,1" 1
7.5
»asi AN
HEE 1L dmki
txz 3 4 5 6 7 B 8 10 11 1F 13 14

[X? £, UIERATI0H &F & JTRING THODIE TEFE[OW

7.5
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ANSYS

4 /SOLU
5) /POST1
ETABLE “ LS,17 STRS
“ *GET” STRS 13 STRSS
(6) /POST26
“ RFORCE,2,1,F,X” 1 X POST26
2 STORE “ *GET”
2 FORCE GUI “ Utility Menu ->
Parameters -> Scale Parameters ...” 7.6
(7 /SOLU
“ ANTYPE,MODAL”
“ MODOPT,SUBSP,3” 3
“ PSTRES,ON” “ DDELE,2,UX,13" 2
13 X UX “ DDELE,2,UY,13" 2 13
Y uy
®) 3
“ *GET,FREQ1,MODE,1,FREQ” 1 FREQI
2 3 FREQ2 FREQ3 GUI
“ Utility Menu -> Parameters -> Scale Parameters ...”
7.7
= sl Fnmebers (= sle Parametes
lara pow:
i FREG) o 7% ATeEs
FREGZ = 1520E2E
STAES =1 2SS
Gt I
I |
[ B - s | _tden | i | b |
7.6 *GET 7.7 *GET
9) EX7 2.out
3 ANSYS
FINISH
/CLEAR, NOSTART 1
'
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/FILENAME, EX7.2 !

/PREP7 1

/TITLE, EX7.2, VIBRATION OF A STRING UNDER TENSION

C*** VIBRATION THEORY AND APPLICATIONS, THOMSON, 2ND.,PAGE 264, ART 8.2,
ANTYPE, STATIC !

PSTRES, ON ! ( )
ET,1,LINK1 ! 1 LINK1

R,1,1.97925E-6,0.54322E-2 1 1.97925mm"2 0.54322%
MP,EX,1,207E9 ! 1 EX=207GPa

MP,DENS,1,7727.4 1 1 DENS=7727.4kg

1(2)

N,1 ! 0,0,0 1

N,14,2.54 2.54m,0,0 14

FILL 14

E.1,2
EGEN,13,1,1
1(3)
OUTPR,BASIC, 1
D,ALL,ALL
FINISH

14 .
/SOLU
SOLVE
FINISH SOLU

HE)) : .

/POST1 !

ETABLE,STRS,LS,1 ! LS, 1” , STRS

*GET, STRSS,ELEM, 13,ETAB,STRS ! STRS 13 , STRSS
FINISH ]

1(6) 5

/POST26 Post26
RFORCE,2,1,F,X ! 1 X , 2
STORE !

*GET, FORCE, VARI , 2, EXTREM, VMAX ] 2
@) .
/SOLU !
ANTYPE , MODAL ]
MODOPT , SUBSP, 3
MXPAND, 3

PSTRES, ON ]

DDELE,2,UX,13 12 13 X UX
DDELE,2,UY,13 12 13 Y 0%
SOLVE ]

1(8) 3

[N

1,2

13 12 , 1

=

PREP7

, FORCE

w
w
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ANSYS

*GET,FREQ1,MODE,1,FREQ ! 1 , FREQ1
*GET,FREQ2,MODE,2,FREQ ! 2 , FREQ2
*GET,FREQ3,MODE,3,FREQ ! 3 , FREQ3

'® .

*DIM, LABEL ,CHAR, 5,2

*DIM,VALUE, ,5,3

LABEL(1,1) = " F,"," S L 2", 3"
LABEL(1,2) = " N  *,"GMA,MPa *,", Hz *,", Hz *,", Hz -

*VFILL,VALUE(1,1),DATA,2225.63, 1124.5,75.09,150.18,225.27
*VFILL,VALUE(1,2),DATA, ABS(FORCE) , STRSS/1e6,FREQ1, FREQ2, FREQ3
*VFILL,VALUE(1,3),DATA,ABS(FORCE/2225.63) ,ABS(STRSS/1124 .5e6) , ABS(FREQ1/75.09)
*VFILL,VALUE(4,3),DATA, ABS(FREQ2/150. 18) , ABS(FREQ3/225.27)

/COM

/0UT, EX7_2, out !

/COM, ———— EX7.2 RESULTS COMPARISON ---———————————-
/COM,

/COM, | TARGET | ANSYS | RATIO

/COM,

*WRITE, LABEL(1,1),LABEL(1,2),VALUE(1,1),VALUE(1,2),VALUE(1,3)
(1X,A8,A8," *,F10.3," *,F10.3," *",1F5.3)

/0UT ! »
FINISH !
*LIST, EX7_2, out !

7.2
7.2
Ansys

F(N) 2225.630 2225.598 1.000
(Mpa) 1124.500 1124.465 1.000

1 f1(Hz) 75.090 75.480 1.005
2 f2(Hz) 150.180 152.063 1.013
3 f3(Hz) 225.270 230.864 1.025

J=0.034235kg- m’ k=0.542337 N- m/rad
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7.8 COMBINE14
MASS21 1
H
———i. - I.r
..I- e -
LT
i
3]
r""--_ oF %_
h""-u -\-\-\-\-"":._‘_,.o-""_.-' -"" 3
T T @ L mpce
7.8 7.9
1
[9] 10 1.3
oL Ko 1 0542337 aage
27V 2x3.14159 Y 0.034235 Hz
2 ANSYS
COMBINE14 MASS21
Z
7.9
(D
“ /FileName, EX7.3” EX7.3
/PREP7 “ /TITLE"
“ ANTYPE,MODAL” MODAL
* MODOPT”
“ MXPAND,1" 1
‘ ET,1,COMBIN14,,,1"
COMBIN14 “ ET,2,MASS21,,,3” 2
MASS21
“ R,1, 0.542337" k=0.542337 N.m/rad
“ R,2,1,0.034235" 1 J=0.034235 kg.m2
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ANSYS

()
“ VIEW,1,1,1,17 (1,1,1)
“ N,1” 0,0,0 1 0
“ N.,2,,, -0.0254" 0,0, -0.0254m 2
“E12" 12 1 “ TYPE?2"
1 COMBINE14 2 MASS21
“ REAL,2" 1
2 E)2” 2 2
“ M,2,ROTZ” 2 X ROTZ
3)
“ OUTPR,BASIC,1” 1
“ D,1,ALL" 1 “ D2,UX,,, UY"
2 Ux Uy 2
2
7.10
1 2
FODES ﬂ"
™ et stean
-
Y ]
EXY. Y, TORIIONAL FEEQTENCY OF L JUSFENDED DISK
7.10
) SOLUT
(%)
“ *GET,FREQ,MODE,1,FREQ" 1
FREQ 7.11
(6)
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FAER = Dbtdslind

b i
I
P Tkl Cloen Hie |
7.11
3 ANSYS
FINISH
/CLEAR, NOSTART ! .
'
/FileName, EX7.3 1
/PREP7 1

/TITLE, EX7.3, TORSIONAL FREQUENCY OF A SUSPENDED DISK

C*** VIBRATION THEORY AND APPLICATIONS, THOMSON, 2ND, PAGE 10, EX 1.3-2
ANTYPE,MODAL 1 MODAL

MODOPT,REDUC,,,,1 ! , 1

MXPAND, 1 ! 1

ET,1,COMBIN14,,,1 1 1 COMBIN14
ET,2,MASS21,,,3 ] 2 MASS21
R,1,0.542337 ! k=0.542337 N.m/rad
R,2,1,0.034235 ! m=1, J=0.034235 kg.m 2
1(2)

/VIEW,1,1,1,1 ! (1.,1,1)

N,1 ] 1

N,2,,,-0.0254 ! 0,0,-0.0254m 2

E.1,2 11,2

TYPE,2 ! , 2

REAL,2 ! , 2

E.2 ! 2 2

M,2,ROTZ ! 2 X ROTZ

1(3)

OUTPR,BASIC,1 ! 1

D,1,ALL ] 1

D,2,UX,,,,,UY ! 2

FINISH ! PREP7



ANSYS

'@®

/SOLU !

SOLVE '

1(5)

*GET,FREQ,MODE,1,FREQ ! 1 , FREQ
1(6) -

*DIM, LABEL ,CHAR, 1,2

*DIM,VALUE, ,1,3

LABEL(1,1) = " F,"

LABEL(1,2) = "(Hz) -
*VFILL,VALUE(1,1),DATA,0.63346
*VFILL,VALUE(1,2),DATA, FREQ
*VFILL,VALUE(1,3),DATA, ABS(FREQ/0.63346 )

/COM

/OUT, EX7_3, out ! EX7_3.out

(o —— EX7.3 RESULTS COMPARISON —--————————o—c
/COM,

/COM, | TARGET | ANSYS | RATIO

/COM,

*WRITE, LABEL(1,1),LABEL(1,2),VALUE(1,1),VALUE(1,2),VALUE(1,3)
(1X,A8,A8," ",F10.5," ",F10.5," ",1F5.3)

o e
/0UT 1 ,
FINISH 1
*LIST, EX7_3, out 1 EX7_3.out
4
7.3 ANSYS
ANSYS
7.3
Ansys
1 f1(Hz) 0.63346 0.63346 1.000
7.4
J=0.0035026kg: m’ 1=0.2032m
0=9.5248mm 7.12 PIPE16
MASS21
G=82.742GPa E=215.13GPa
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0d=9.5248mm
]

-\.‘.m
-— 1=203.2mm —"I

7.12
1
9 10 1.3
Mn
|
=M |
Gl,
Gl, |, =7d*/32
k=My/® =Gl /1=82.74210°x3.14159x9.5248*x107'%/32/0.2032=328.8N- m/rad
o L[k _ 1 /%
"o VI 22V a
flzi k_ 1 ,/ 3288 ¢ 763Hz
2zVJ  2x3.14159 1 0.0035026
2 ANSYS

ANSYS
7.13
¥
I :| W[ |."'}
1 lr'rl —
A 8
"z
7.13
(1)
“ /PREP7” “ /TITLE”
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ANSYS

“ ANTYPE, MODAL" MODAL “ MODOPT, REDUG, 1,,,1"
1 “ MXPAND,1" 1
“ ET,1,PIPE16” 1 PIPEI6  “ ET,2,
MASS21” 2 2D MASS21 1 “ R,1,9.5248¢-3,
4.7624¢-3" 9.5248mm 4.7624mm 2 “ R2,.,,
3.5026E-3" 3.5026E-3kg.m’
“ MP,EX,1, 215.13E9” 1 EX 215.13
GPa  “ MP,PRXY,,0.3" 1 0.3 1
@
“ N,1” 00 0 1 “ N2,0.2032" 0.2032m,
0 2 “ E,12" 12 1 “ TYPE,2"
2 “ REAL2"
2 “ E2" 2
2 “ M,2,ROTX" 2 X
ROTX 7.14
NDESA ﬂ"
HAY 13 2%
L-HE L B
i X 2

EXY).d, HATURAL FRECUERTY OF & MOTOR-CENERATOR

7.14
(3)
“ OUTPR,BASIC,1" 1
“ D,ALL,ALL”
“ DDELE,2,ROTX" 2 ROTX
4)
®)
“ *GET,FREQ,MODE,1,FREQ" 1
FREQ 7.15
(6)
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FREG = dEL7TETE

O

i |

et
|
[F44 -] [winta
7.15
3 ANSYS
FINISH
/CLEAR, NOSTART 1 )
'
/FileName, EX7.4 1
/PREP7 1

/TITLE, EX7.4, NATURAL FREQUENCY OF A MOTOR-GENERATOR

C*** VIBRATION THEORY AND APPLICATIONS, THOMSON, 2ND, PAGE 10, EX 1.3-3
MODAL
1

ANTYPE, MODAL '
MODOPT,REDUC,1,,,1 ! ,
MXPAND, 1
ET,1,PIPE16
ET,2,MASS21 ! 2 2D
R,1,9.5248e-3,4.7624e-3 1
R.2,.,.3.5026E-3 ] 2
MP,EX,1,215.13E9 ' 1
MP,PRXY, ,0.3
1(2)

N,1 1 0,0,0
N,2,0.2032 ' 0.2032m,0,0
E,1,2 1,2
TYPE, 2

REAL,2

E.2

M,2,ROTX

'3 .
OUTPR,BASIC, 1
D,ALL,ALL
DDELE, 2,ROTX

=Y

2 ROTX

P

1PE16
MASS21

9.5248mm
3.5026E-3kg .m"2
EX=215.13 GPa

PRXY=0.3

ROTX

4._.7624mm
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ANSYS

FINISH 1 PREP7
1(4)

/SOLU !

SOLVE !

1(5)

*GET, FREQ, MODE,, 1, FREQ ! 1 , FREQ
1(6) 5

*DIM, LABEL ,CHAR, 1,2

*DIM,VALUE, ,1,3

LABEL(1,1) = " F,"

LABEL(1,2) = "(Hz) -

*VFILL,VALUE(1,1),DATA,48.763

*VFILL,VALUE(1,2) ,DATA, FREQ

*VFILL,VALUE(1,3) ,DATA,ABS(FREQ/48.763)

/COM

/OUT, EX7_4, out 1! EX7_4.out

JCOM, ——— o EX7.4 RESULTS COMPARISON ———————————oe
/COM,

/COM, | TARGET | ANSYS | RATIO

/COM,

*WRITE, LABEL(1,1),LABEL(1,2),VALUE(1,1),VALUE(1,2),VALUE(1,3)
(1X,A8,A8," ",F10.3," ",F10.3," ",1F5.3)

/0UT ! ,
FINISH !
*LIST, EX7_4, out ! EX7_4._.out

7.4
ANSYS
ANSYS
7.4
Ansys
1 f1(Hz) 48.763 48.780 1.000
7.5
[=1524m 7.16
PIPE16 BEAM4 MASS21
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OD=114.3mm

1,=7.962x10°m* J=39.73kg: m’

G=82.742GPa u =0.3 E=215.134GPa
1
Joa=lpp 1/g=96.8kg- m’
9
B tanB :Jrod/ J():244
p=1.135,3.722,...
B =wl |-£ =04700
Gg
w 1=1.135/0.470=2.41rad./sec.=0.384Hz
w 2=3.722/0.470=7.93rad./sec.=1.26Hz
2 ANSYS
PIPE16
BEAM4
+1) (OD - ID)/2
BEAM4
Iyy + 172
12 11
7.17
Lo
.
';{.,_;',, ?
3 g gl
- Tym et
_‘_J' I=1524m E i i
- o
) wt o8
(B g & g
@ o g
A} ':i::'-x:_.-r"
o 0B ~pen
Ghd __f‘_'.-' -...J [{EN "u@_f -
7.16 7.17
(1)
“ /FileName, EX7.5” “ /PREP7”

ID=97.28mm
p (=7855.3kg/m’

E=2G(1

“ /TITLE”
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ANSYS

PIPE16 “ ET,1,PIPE16” 1
PIPEI6  “ ET,2,MASS21" 2 2D MASS21
“ R,1,0.1143,0.0085" 1 114.3mm
8.5mm  “ R.2,,,39.73" 2 39.73 kg.m’
* MP,EX,1,215.134E9" 1 EX=215.134
GPa  “ MP,DENS,1,7855.3" 1 DENS=78553kg/m* “ MP, NUXY,
1,0.3" 1 NUXY=0.3
(2)
“ /VIEW,1,1,1,1” (1,1,1)
“N,I’ 0,0,0 1 “ N,13,, -1524"
0,0, -1524m 2 “ FILL” 1
13
‘“ E,1,2" 12 “ EGEN,12,1,1”
12 1 11
“ TYPE,2” 1 2
* REAL,2" 1 2
“ E,13" 13
3)
“ /SOLU" SOLU “ ANTYPE, MODAL”
“ MODOPT,SUBSP,2" 2
“ D,1,UX,,,13,,UY,UZ,ROTX,ROTY" 1 13
ROTZ UX,UY,UZROTX ROTY *“ D,I,ROTZ’ 1
ROTZ 7.18
BIES m
R
e
L
¥
[+
. +
o
-
*
EX].5, TOURITORAL FERQUENCIES oF A GATIZ FIFR
7.18
4) 1
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“ OUTPR,,1" 1

“ BASIC” “ SOLVE”
%)
“ /POSTI "
“ *GET,FREQ1,MODE,1,FREQ" 1 FREQ!
“ *GET,FREQ2,MODE,2,FREQ" 2 FREQ2
7.19
(6)
“ *DIM,LABEL,CHAR,2,2" 2 2 LABEL “ *DIM, VALUE, , 2,
3" 2 3 VALUE “ ="« *VF[LL"
“ SAVE, TABLE 1" TABLE 1
(7) BEAM4
“ ET,1,BEAM4” 1 BEAM4
“ R,1,0.0028283,3.982E-6,3.982E-6,0.1143, 0.1143" BEAM4
8.283 cm’ 982E-6 m* 1143 m.
“ RMORE,,7.962E-6" IX=7.962¢-6 m"
®)
“ /SOLU” “ MODOPT,REDUC,2,,.2"
“ M,2,ROTZ,13" 2 13 Z
“ SOLVE”
©
“ /POSTI” “ *GET,FREQ1,MODE,1,FREQ" 1
FREQl  “ *GET,FREQ2,MODE,2,FREQ" 2
FREQ2 7.20
EEEEETT— = ol Foometers |
It Tara
s R i
S s
I [
accest | Deles | cmes | wen | fcerpt | Dabwte | Dom | e |
7.19 7.20
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ANSYS

(10)
3 ANSYS

FINISH
/CLEAR, NOSTART ! ,

LE¢H)

/FileName, EX7.5 1

/PREP7 !

/TITLE, EX7.5, TORSIONAL FREQUENCIES OF A DRILL PIPE

C*** VIBRATION THEORY AND APPLICATIONS, THOMSON, 2ND., PAGE 272, EX 8.4-5
GRS PIPE16

ET,1,PIPE16 1 1 PIPE16

ET,2,MASS21 1 2 2D MASS21

R,1,0.1143,0.0085 ! : 114 _3mm 8.5mm
R,2,,,,,, 39.73 ! 39.73 kg.m"2
MP,EX,1,215.134E9 1 EX=215.134 GPa

MP,DENS,1,7855.3 1 DENS=7855.3 kg/m"3

MP,NUXY,1,0.3 1 1 NUXY=0.3

12

/VIEW,1,1,1,1 1 (a,1,1)

N,1 ! (0,0,0) 1

N,13,,,-1524 1 (0,0,-1524m) 2

FILL 1 1 13

E,1,2 1 1,2

EGEN,12,1,1 ! . 12 , 11

TYPE, 2 ! , 2

REAL , 2 ! , 2

E,13 1 13

FINISH 1 PREP7

HE)) :

/SOLU 1

ANTYPE , MODAL !

MODOPT , SUBSP, 2 ! 2

D,1,UX,,,13,,UY,UZ,ROTX,ROTY ! 1 13 ROTZ

D,1,R0TZ 1! 1 ROTZ

1(4) 1 5

OUTPR, ,1 !

SOLVE ! 2
FINISH 1

(%) :
/POST1 !

*GET ,FREQ1,MODE, 1, FREQ
*GET ,FREQ2,MODE, 2, FREQ

L N

1 , FREQ1
2 , FREQ2

- 320-



1(6) 5
*DIM, LABEL,CHAR, 2,2 2 2 LABLE
*DIM,VALUE, ,2,3 2 3 VALUE
LABEL(1,1) = * f1-," f2-
LABEL(1,2) = ", Hz ",", Hz ~
*VFILL,VALUE(1,1) ,DATA,0.384,1.26
*VFILL,VALUE(1,2) ,DATA,FREQ1,FREQ2
*VFILL,VALUE(1,3),DATA,ABS(FREQ1/0.384) ,ABS(FREQ2/1.26)
SAVE, TABLE 1 1 TABLE_1
FINISH 1
1(7) , BEAM4,
/PREP7 I
s BEAM4
ET,1,BEAM4 ! 1 BEAM4
R,1,0.0028283,3.982E-6,3.982E-6,0.1143, 0.1143 !

28.283cm2, 3.982E-6 m™4, 0.1143m.
RMORE, ,7 .962E-6 ! 11X=7_.962e-6 m4.
FINISH PREP7
1(8) 5 :
/SOLU !
MODOPT ,REDUC, 2, , ,2 1
M,2,ROTZ,13 ! 2 13 Z ROTZ
SOLVE
FINISH
C)) 5
/POST1 !
*GET ,FREQ1,MODE, 1, FREQ
*GET ,FREQ2,MODE, 2, FREQ
1(10) ,
LABEL(1,1) = "UR(INNER"
LABEL(1,2) = " RAD),in"
*VFILL,VALUE(1,1),DATA, .384,1.26
*VFILL,VALUE(1,2) ,DATA,FREQ1 , FREQ2
*VFILL,VALUE(1,3) ,DATA,ABS(FREQ1/.384) ,ABS(FREQ2/1.26)
SAVE, TABLE 2 ! TABLE_2
RESUME, TABLE_1
/COM
/O0UT, EX7_5, out ! EX7_5.out
/COM, —————— oo EX7.5 RESULTS COMPARISON ——————————————
/COM,
/COM, | TARGET | ANSYS | RATIO
/COM,
/COM,RESULTS USING PIPE16 ELEMENTS:
*WRITE, LABEL(1,1),LABEL(1,2),VALUE(1,1),VALUE(1,2),VALUE(1,3)

SOLUTION

1 , FREQ1
2 , FREQ2
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ANSYS

(1X,A8,A8," ",F10.4," ",F10.4," ",1F5.3)

/NOPR

RESUME, TABLE_2

/GOPR

/COM,

/COM,RESULTS USING BEAM4 ELEMENTS:

*WRITE, LABEL(1,1),LABEL(1,2),VALUE(1,1),VALUE(1,2),VALUE(1,3)
(1X,A8,A8," *,F10.4," *,F10.4," *,1F5.3)

. e
/0UT ] ,

FINISH ]

*LIST, EX7_5, out ! EX7_5.out

7.5
ANSYS PIPEI16 BEAM4
ANSYS
7.5
PIPE16 Ansys
1 fl (Hz) 0.3840 0.3832 0.998
2 f2 (Hz) 1.2600 1.2630 1.002
BEAM4 Ansys
1 fl (Hz) 0.3840 0.3832 0.998
2 2 (Hz) 1.2600 1.2630 1.002
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