WORKSHOP 7
]

Objectives:

m  Multi-disciplinary optimization problem subject to static, normal modes, and
frequency response.
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]
Model Description:

m  Subjectto:

» Static loads of §= 30 and $= 40 pounds at Grid Points 1 and 2,
respectively.

* Normal modes analysis.

* F;=F,=10 pounds harmonic load at Grid Points 1 and 2.

m  Objective Function - Minimize the SRSS response

J(y?l + yfz2 + yfz2 + o )
of Grid Point 2 from 4 hz to 30 hz.
m  Design Variables: cross-sectional area Al, A2, and A3
m  Constraints:
Static subcase: -20,000 < Elem stresses < +20,000

Modal subcase: 17 hz <Freql <20 hz
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Generating an input file for MSC.Nastran Users:

1. Generate an input file using the data from pages 7-1 through 7-3.
Use the following input file as a starting point.

wkshp7. dat

AR P

TIME 5
SOL 200 $

CEND

TI TLE=TWO MASS OPTI M ZATI ON PROBLEM
DI SPL = ALL

$

SUBCASE 1

LABEL = STATIC

ANALYSIS = . ...

LOAD = 101

FORCE = ALL

STRESS = ALL

$DESSUB = ...,

SUBCASE 2

LABEL = MODES

ANALYSIS = . ...

METHOD = 201

$DESSUB

SUBCASE 3

LABEL = DI RECT FREQUENCY RESPONSE
ANALYSIS = . ...

DI SP( PHASE) =ALL

FREQ = 100

DLOAD = 200

gESGBJ(M N = ...,

BEA N BULK

$

param post, -1
$

FORCE 101 1 30. 1.
FORCE 101 2 40. 1.
El GRL 201 2
$
CRCD 20 20 10 1
CROD 21 21
CRCD 22
CONMR 10
CONM2 11
DAREA 201
FREQL 100
CRI D 10
CRI D 1
GRI D 2
CRI D 20
PRCD 20 200
PROD 21 200
PRCD 22 200
MAT1, 200, 1. 0E7,,0.3,1.0 DENSI TY
RLOAD1 200 201 210
TABLED1 210

1. 1.
paramg, . 10
$

N
N
o

1 10.

ARPNEFEN
. N
N

25
123456
23456
23456
123456

cococo N

morm
m
w

#dRPRPOdbRO P
gw w

[
©
[

ENDT

2 desi gn nodel

DOPTPRM P1 1 P2 15 DESMAX 10

ENDDATA
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2. The oompleted MSC.Nastran input file is shown below:

$
$ sol n7. dat
$

TI ME 5
SOL 200
CEND

$

TI TLEETWO MASS CPTI M ZATI ON PROBLEM

DI SPL =
$
SUBCASE

LABEL = STATIC

ALL
1

ANALYSI S = STATI CS

LOAD = 101
FORCE = ALL
STRESS = ALL
$DESSUB = 100
SUBCASE 2
LABEL =
ANALYSI S =
METHOD = 201
$DESSUB = 200
SUBCASE 3
LABEL =

DI SP( PHASE) =ALL

FREQ = 100
DLOAD = 200
gESGBJ( M N) 1000
BEG N BULK
$
gar am post, -1
FORCE 101 1
FORCE 101 2
El GRL 201
$
CROD 20 20
CROD 21 21
CRCD 22 22
CONMVR 10 1
CONMR 11 2
DAREA 201 1
FREQL 100 4.
@RI D 10
GRID 1
GRID 2
GRID 20
PRCOD 20 200
PROD 21 200
PRCOD 22 200
MAT1, 200, 1. 0E7,,0.3,1.0
RLOAD1 200 201
TABLED1 210
1. 1.
paramg, . 10
$
2 desi gn nodel
DOPTPRM P1 1
DESVAR 1 Al
DESVAR 2 A2
DESVAR 3 A3
DVPREL1 1 PROD
1 1.0
DVPREL1 2 PROD
2 1.0

MODES

MODES

DI RECT FREQUENCY RESPONSE
ANALYSI S = DFREQ

N
N
(6)]

#rPrPwdbRo P

2
z

oaom

I
w

mm
ww

cooo

DENSI TY

1.

1.

2 1 10.

0. 123456
0. 23456
0. 23456
0. 123456
210

ENDT

DESMAX 10

1.-2

1.5-2

2.0-2

1.0-3

1.5-3
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DVPREL1 3 PROD 22 4 2.0-3
3 1.0

DCONSTR 100 101 -20000. 20000

DCONSTR 100 102 -20000. 20000

DCONSTR 100 103 -20000. 20000

gCCNSTR 200 200 17. 20

DRESP1 101 STRELML STRESS PROD 2 20

DRESP1 102 STRELM2 STRESS PROD 2 21

DRESP1 103 STRELMB STRESS PROD 2 22

DRESP1 200 MODE1 FREQ 1

$

dresp2, 1000, srssg2cl, 2000

,drespil, 1001, 1002, 1003, 1004, 1005, 1006, 1007

A L L R Y R

;13

DRESP1, 1001, GRI D2C1, FRDI SP, ,,1,4.0,2

=1*1|=1 = === *( 25)

;103

degatn 2000 srssg2c1(f1,f2,f3,f4,f5,f6,f7,f8,f9,f10,f11,f12,f13,f14
f15,f16, f 17,118,119, f20,f21,f22,f23,f24,
f25,f26,f27,f28,f29,130,f31,f32,f33,f34
f35, f36,1f37,f38,139,140,f41, 42,43, f 44,
f45,f46,f47,148,1f49,f50,f51, f52,f53, f54,
f55,f56,f57,f58,f59,f60,f61,f62,f63,f64
f65,f66,f67,f68,f69,f70,f71,f72,f73,f74,
f75, f76,f77,f178,f79,f80,f81, f82, f83, f 84,
f85,f86,f87,1f88,f89,190,f91,f92,f93,f94
f95,f96,f97 f98,f99,f100,
f101, f102,f103,f 104, f105) =
sqrt (f 1**2+f 2**2+f 3**2+f 4% * 24f 5** 24+f 6% * 2+f 7** 2+
f8**24f 9** 24F 10** 2+f 11** 2+f 12* * 2+f 13** 2+f 14** 2+
fA5**2+f 16**2+f 17**2+f 18**2+f 19** 2+f 20** 2+
f21%*2+f 22%* 24f 23** 2+f 24* * 24f 25** 2+f 26** 2+
f27**2+f 28** 2+f 29** 2+f 30* * 2+f 31** 2+f 32** 2+
f 33** 2+f 34** 2+f 35** 2+f 36% * 2+f 37** 2+f 38** 2+
f39**2+f 40** 2+f 41** 2+f 42** 2+f 43** 2+f 44** 2+
f 45* * 2+f 46* * 24f 47* * 24f 48* * 24f 49** 2+f 50** 2+
f51**2+f 52** 2+f 53** 2+f 54* * 2+f 55** 2+f 56* * 2+
f57**2+f 58* * 24f 59* * 24f 60* * 2+f 61* * 2+f 62** 2+
f 63**2+f 64** 2+f 65** 2+f 66* *2+f 67** 2+f 68** 2+
f69**2+f 70* * 24f 71** 24f 72* * 24f 73** 2+f 74** 2+
f75**2+f 76**2+f 77**2+f 78** 2+f 79** 2+f 80* * 2+
f 81**2+f 82** 2+f 83* * 2+f 84* * 2+f 85** 2+f 86* * 2+
f87**2+f 88**2+f 89* * 2+f 90* * 2+f 91** 2+f 92* * 2+
f 93** 2+f 94** 2+f 95* * 2+f 96* * 24+f 97** 2+f 98* * 2+
f99**2+f 100** 2+
f101**2+f 102** 2+f 103* * 2+f 104** 2+f 105** 2)

ENDDATA
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3. Submit theinput fileto MSC.Nastran for analysis.

To submit the MSC.Nastran .dat file, find an available UNIX shell
window and at the command prompt enter nastran wkshp7 scr=yes.
Monitor the run using the UNIX ps command.

4.  When the run is completed, edit the wkshp7.f06 file and search for
the word FATAL. If no matches exist, search for the word
WARNING. Determine whether existing WARNING messages
indicate modeling errors.
4a.  While still editing wkshp7.f06, search for the word:

HISTORY
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Comparison of Results

5.

Comparethe results obtained in the .fO6 fi Ie_v_vith thefollowing:

© g0-3€€22 2 © €0-35T90 ‘2 : £0-30000 ‘2 v € €
S €0-36¢28L T © €0-38965 T © €0-3000S T o 4 4
D €0-aATOVY T © €0-3G99G 'T : €0-30000 ‘T v T T
I T TVILINI , Taav _ al 'Ad al 'Ad
B \EEINE] TYNSIIN |

- €0-JEVTIS ¢ ¢ €0-JEVTIS ¢
© €0-30099 ¥ © €0-30099 ¥
1 €0-3992¢ T 1 €0-3992¢'T
S v €
¢ 3SVoans

80€  IVd 86 /8¢ /¥ NVHLSWN OSN

AHO1S H 378V [JVA NO IS3d

866T ‘YT 1SMONV N3

WILINI

¢0-3ST.L¢6L '€~ 00+3000000 0 ¢0-dCLLYVL T [AVR= TV NA4 7N
¢0-39T/.¢6L '€~ ¢0-3999v¢9 ¢ ¢0-3¢LLivvL T ¢0-3995062 'T
¢0-3086¥¢9 'T - ¢0-ITLY9GL T ¢0-489.€€8 T ¢0-38.6998 'T
¢0-3€.68¥8 'T - 10-398¢T.E ¢ ¢0-3vT.088 T ¢0-31v899¢€ ‘¢
T0-3.0€¢69 "¢ ¢0-3€6.¢60 ‘¢
1IN IV41SNOO NO 1WA IXOdddV S ISATTVNV NO ILVZ IN |1dO
=O) = o) 1ovx3 1WA IXOdddvY
INTVA AN IXWA HOdd3 VO 11OV ANOYd 3A 11D3 190 ANOd4 3A 11D3rd0

B R

FEXXXFXXN
AdO 1S
FEXEXF XN

FAFXFLFXFXF XL XL XL XL XXX L XL XL XXX XXX

AHOLS H 1IN IVHLISNOO M IXWAN ANV 3A 110390

STIAON JLWA IXOHddY "L ¥ M SNO 1LVZ IN 1Ld0 50 ¥39ANN
a313TdNOD SISATYNY INIAFTE 3L IN 14 20 ¥3ISANN
(@3an3 HOV FONTOHIANOD 140S)
(@3aN3 HOV ZONZOHIANOD QdvH )
L R A R R R I A A I A
I H I12AD N9 1S3d 40 AdVWWANS
X ¥ ¥ XXX ¥ X ¥ ¥

R

MSC.Nastran 107 Exercise Workbook

7-8



WORKSHOP 7

]
X-Y Plots of Design Results:

Figure 7.1 - Objective Function
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Figure 7.2 - Design Variables
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Figure 7.3 - Maximum Constraint
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