Chapter 3: Composite Analysis Solutions Exercises

Exercise 3H: Analysis of a PCOMPG Clamped I-Beam

This exercise has the user set up and perform a linear static analysis on a clamped |
beam laminate using a PCOMPG . The I-beam web and flanges are of uniform thickness and
made of twenty 1 mm plies with a complex layout.

Problem Setup
You should copy the file: I BEAM COMPOSITE.hm
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Step 1: Open the model in HyperMesh Desktop with the OptiStruct user profile

Step 2: Create the PCOMPG properties for the web and each individual flange
according to the following layout

PLY 1
PLY 2

PLY 3
PLY 4

FLY &

PLY 20
PLY 18
PLY 18
9 PLY 17
8 PLY 16
v
PLY &6
< X
'\ MNumber_of Plies = >
MName Value
Solver Keyword PCOMPG GPLYID MID T THETA SOUT
Name Top Left 115 (1) MATE 1.0 80.0 YES
ID 1 2 14 (1) MATE 1.0 -45.0 YES
Color m 313 (1) MATE 1.0 0.0 YES
Include [Master Model] 412 1] MaTE 1.0 450 YES
Defined L1 5 11 (1] MATE 1.0 oo YES
Card Image PCOMPG 5 (1] MATE 1.0 30.0 YES
s e i tenu/Beet 7 4 (IMATE 10 450 VES
el ' g3 (1] MATE 1.0 0.0 YES
- 32 (1) MATE 1.0 450 YES
P 101 (1] MATE 1.0 0.0 YES
FT
TREF
=l GE_USEMAT
GE
LAM
= MNumber_of_Plies = 10
Data: GPLYID, ... :
NRPT
PCOMPX
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"\ Mumber_of_Plies = *
Mame Value
Solver Keyword FCOMPG GPLYID MID T THETA souT
Name Top Right 120 (1] MATS 1.0 0.0 VES
ID 2 213 (11 MaTs 1.0 -45.0 VES
Color (1 | 318 WA 1.0 0o YES
Include [Master Modsl] 417 (1] MaT8 10 450 YES
Defined i 5 16 (11 MaTa 1.0 oo YES
Card Image PCOMPG § 5 (1]MATS 1.0 30.0 YES
User Comments Hide In Menu/Export 74 (1] MATE 10 450 YES
& ZOOPTIONS REAL 8 3 (11 MaTE 10 0.0 YES
NSMZD g 2 (1] MaTE 1.0 450 YES
. 10] 1 (11 MATS 1.0 0.0 YES
l.—r
TREF
Bl GE_USEMAT ]
GE
LAM
=l Number_of _Plies = 10
Data: GPLYID. ... 53]
NRPT
PCOMPX, [l
"y Number_of Plies = *
Mame Value
Solver Keyword PCOMPG GPLYID MID T THETA SOUT
Name Web 120 (1] MaTE 1.0 90.0 YES
ID 3 2 13 (1] MATS 1.0 -45.10 vES
Color m 3 18 1) MATE 1.0 0o YES
Include [Master Madel] 4! 17 [1]M,."_‘._TE 1.0 4510 “YES
Defined ] 5 18 (1] MATE 1.0 0.0 vES
Card Imags FCOMPG E 11 (1) MaTE 1.0 00 YES
User Comments Hide In Menu/Export 71z (1] MATS 10 5.0 vES
El ZOOPTIONS REAL 5 13 (1] MATS 1.0 0.0 YES
20 3 14 [1]MaTE 10 450 YES
2;3"" 10/ 15 (1] MATS 1.0 0.0 YES
I.—l'
TREF
B GE_USEMAT [
GE
LAM
= Mumber_of_Plies = 10
Data: GPLYID, ... B
NRPT
PCOMPX, ]
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"\ Mumber_of_Plies = *
Mame Value
Solver Keyword PCOMPG GPLYID MID T THETA SOUT
Name Bottom Left 1 15 [1] MaTE 1.0 30.0 TES
ID 4 2 14 (1] MATE 1.0 45.0 vES
Color O 3| 12 (1] MATE 1.0 0.0 YES
Includs [Msster Model] 4 12 (1] MaTE 1.0 45.0 YES
Defined 4 5 11 (1] MaTE 1.0 0.0 YES
EI:: ::n::;ems E(;zl;ﬂ:;enu;&pm £ 10 1) MATE 1.0 an.o YES
e AeaL 79 [1] MaTE 1.0 -45.0 YES
>0 8 8 (1] MATE 1.0 00 YES
- 3 7 (1] MaTE 1.0 450 vES
<6 10/ 6 (1] MATE 1.0 00 YES
FT
TREF
= GE_USEMAT B
GE
LAM
= Mumber_of_Plies = 10
Data: GPLYID. ... 35
NRPT
PCOMPX [}
"y Number_of_Plies = x
Mame Value
Solver Keyword FCOMFG GPLYID MID T THETA SouT
Name Bottom Right 1 20 11 MATE 1.0 0.0 YES
ID 5 219 (1] MATS 1.0 4500 YES
Color [l | 3l 18 (1) MATE 1.0 0.0 YES
Include [Master Model] 4 17 (1) MATS 1.0 450 vES
Defined = 5 1R (1] MAaTE 1.0 0.0 YES
Card Image PCOMPFG E 10 (1) MATS 1.0 90.0 YES
. ;feég%n;f: S :Eﬂ e e 79 (1) MATS 10 -45.0 VES
o ' 5 8 [1]MATE 1.0 0.0 YES
. g/ 7 (1] MATS 1.0 45.0 YES
o 10/ 6 [1]MATE 1.0 0.0 YES
FT
TREF
= GE_USEMAT [l
GE
LAM
=] Mumber_of_Plies = 10
Data: GPLYID. .. BE
MNRPT
PCOMPX ]

Step 3: Assign the appropriate PCOMPG to the component it represents using the
Model Browser

Step 4: Run the analysis and post-process the model results using HyperView
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Analysis Results

Contour Plot

1.3989E-05
[ 1.250E-05
1.100E-05

—— 9.503E-06
— 5.007E-06
— BS11E-06
5.015E-06
3.5189E-06
2.023E-06
5.273E-07

Mg = 1.399E-05

Composite Strains(von Mises Strain, Max)

Contour Plot Subcase 1 (force) : Static Analysis : Frame 0
Composite Stresses(Von Mises Stress, Max)

2.022E+00
[ 1.BOBE+00
1.590E+00

— 1.373E+00
— 1.157E+00
— 9.415E-M
7.255E-01
5.095E-01
2.935E-01
7 .T45E-02

Subcase 1 (force) : Static Analysis : Frame 0

g = 2.022E+00

DisplacementiMag)
Analysizs system

3.040E-03
[ 2.703E-03
2.365E-03

— 2.027E-03
— 1.689E-03
— 1.351E-03
1.013E-03
6.757E-04
3.378E-04
0.000E+00

e = 3.040E-03
ficl= 17

3@.000&00
]
Z

116 109
irfs 5.273E-07 = 7.745E-02
Z Z
Contaur Plot Subcase 1 (force) : Static Analysis : Frame 0
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EXERCISE RESULTS: I_BEAM COMPOSITE PCOMPG.h3d

Analysis Results

Contour Plot Subcase 1 (force) @ Static Analysis : Frame 0
Composite Strains(von Mizes Strain, Max)
1.250E-05

[ 1.100E-05

— 9.503E-06
— G.007E-06
— BSUME-06
5.015E-06
3.519E-06
2.023E-06
9.273E-07

1.399E-05

Maoe = 1.399E-05

Contour Plot Subcase 1 (force) @ Static Analysis : Frame0
Composite Stresses(Von Mises Stress, Max)

2.022E+00
[ 1.806E+00
1.590E+00
— 1.373E+00
— 1.157E+00
— 9.415E-0
T.255E-01
5.095E-01

2.935E-01
7.745E-02

Mg = 2.022E+00

Displacement(Mag)
Analysis system

3.040E-03
[ 2703E-03
2.365E-03
— 2.027E-03
— 1.689E-03
— 1.351E-03
1.013E-03
B.757E-04

3.37EE-04
0.000E+00

M = 3 040E-03
yicls 17

in = 0.000E+00
]
Z

116 109
irpe 5.273E-07 irpe 7.T4SE-02
Z Z
Contour Plot Subcase 1 (force) : Static Analysis : Frame 0
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Analysis Results
Conor Bt Sybcaze 1 (force) | Covoarkit Subcase 1 (force) | CovorPRit Suybcaze 1 (force) | Covoareit Subcase 1 (force)
Compoe i Stralis ion Mies Stral, ALY 1) Compoe e Strals (on Mises Straly, FLY 2 Compoe i Stralis o Mies Strah BLY 3 Compoe e Strals dvon Mises Straly, FLY &
FESEEDE FIUEDS T 3EED ETIEDS
[ TTUED [ TAUEDE [ ESTEE-OE [ E013E-06
ETT2EDE EIEDE STTEDE SHEDE
— SERED — SAREDE — SDIZES — AETEDE
— FEED — SIED — IEEE — JSBED
— I:EEDS — ITmEDE — JuEE — 32TEDR
IMED 2EREDE 2FEDE 252EDE
2DEEDE 1979E-D5 19MED 1BHEDS
SE-D5 BE-D5 E-DE TYEED
THED STE-T AiSET FoEm
Z 2 Z Z
Corpar Pt Sybcasze 1 (force) | CovrPit Subcase 1 (force) | Covbir Pt Subcasze 1 (force) | CovoarPit Subcase 1 (force)
Compos e Stral (vior Mises Stral, PLY 6 Compoe e Stals (for Mises Stral, FLYT) Compos e Sl (vor Mies Strah, PLY S) Compoe e Stals (for Mises Stral, FLY )
FEE1EDE FONEDE THIEDE ETTEDS
[ TTH9EDE [ TAGEDE [ E2ED [ EOEEDE
EITTEDE EIBEDE SARED SATEDE
— SEUED — SATEDE — SINER — EAEDE
— BEED — 4SEEDE — {20EE — JETED
— 3=DED — ITEDE — 31&15—05 — I2UEDE
3m75-ns zsus—us 25XEDE
1504E-05 157 ED5
TYEED
suus-m qu-ur zéss-m
Canpar Pt Subcase 1 (force) | Covber kit Subcasze 1 (force) | CoowrPit Subcase 1 (force) | Covberkit Subcasze 1 (force)
Compoe i Stralis dion Mies Stral, LY 1) Compoe e Strales (von Mises Straly, FLY 12) Compos i Stralis dion Mies Strah, BLY 13) Compoe e Strales (von Mises Straly, BLY 16
132605 13ED 136505 13EE
[ 120305 [ 1245605 [ 124505 [ 1206605
1DEDS 1 D6EDS 1T EDS 1 DEEDS
— STEDS — SASTEDS — AMTTEDS — 3431ED5
— TERED — THMEDE — TWIEE — THEEDE
— EATED — GATSEDE — EUIES — GEREDE
ASTEDE AT EDE AT EDE SO EDE
3suus-us 35135-05
nzs—m 1755—ur 2m5—u7
Canpar Pt Subcase 1 (force) | Covber kit Subcasze 1 (force) | Cooir Pt Subcase 1 (force) | Covber kit Subcasze 1 (force)
Compee e St von Mises Stral, LY 181 Compes Ik Strals dion Mises Stral, FLY 1T Compes e St von Mises Strah, BLY 18 Compes e Stral (ron Mises Stral, FLY 19
132605 132605 13060 13ED
[ 120305 [ 120605 [ 120ED [ 1245605
1MEE-D5 1MELEDS 105E-05 106EDS
— SATEDS — SIEDE — SUES — TEDE
— TETED — ToREDR — TH0EE — THEEDE
— EASTEDS — GATIEDE — sugs-us — GAREDE
lBTTE-DS tsazs-us LHEEDS
3snus-us
nsus-m nzs—m ISlE—DT 21354:7

Contour plots of 16 of the 20 plies in the model, reviewing composite voanses strain on each
individual ply
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