YINPXHEHUE 4

9KCNOPT NMHEVUHOU N
HEITMUHEUMHOW MOLOENEWN
MATEPUAJIOB

Figure for Exercise 3

100 150 200 250 \
Compressive YS in Longitudinal Dir. (ksi) S c\ S
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OnucaHue 3agaum

u B aTom ynpaxHeHun Bam Heobxogumo nogobpaTb antoMUHUEBBIN
crnna., KOTOPbIN JOMMKEH 3aWMUTUTL NOST aBTOMOOUIS OT TEMMNOBOro
BO30ENCTBUS BbIXSTONHOM TPYObI. Tak Kak 3alUUTHbBIN KOXYX OOIMKEH
KPEnUTbLCA B HECKONbKMX MecTax, TO ero TernsmoBoe paclimpeHune
ABSIETCA HEOBXOANUMBIM YCNOBMEM, KOTOPOE HaZ0 y4MTbiBaTb MNpU
NPOEeKTUpOoBaHNN. byaywinm KoXyx M3rotaBnmBaeTCs LUTAMMOBKOM,
NO3TOMY AN9 W3roTOBNEHUA WCMNOSb3yeTCs antoMUHUEBBIN JIACT.
TonwmHa KoxKyxa Koxyxa aosrmkHa 6bitb ~0.05 in.

u [pegnonoxmnm, 4To MakcumarnbHas pabodasi Temneparypa Koxyxa
300°F, nostomy Oyaoem wuckaTb Martepuan C COOTBETCTBYHOLLNM
KO3 PUUNEHTOM NUHENHOrOo paclumpeHus. [arnee akcnopTupyem
ceomctBa B MSC/NASTRAN mn ANSYS pana aHanuza. Takxe
co3gagnm OTYET O BbIDpaHHOM MaTepuane.
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I'Ipep,naraeMble warn peweHus
1. Hamgute matepuan no onpeneneHHoMYy KpuTepuio.

OTobpasute rpadmnk CBOUCTB.

CosganTte OTYET O CBOMCTBaAxX Marepuana.

B WD

OKCNOpTUPYNUTE MaTepmnan B ABa pasHblix hopmara.
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LLar 1. NMpumep AaHHbIX

OTkpbiBaemM 6aHK AaHHbIX

a. Craptyem MSC.Mvision,
HabpaB B TEKCTOBOW CTPOKe
mvbuild.

b. File => Open Databank...

c. Bboibepnte demo_metals_
4Q95.def (Demo Metals
Data Based on Mil5-Long
Form).

MV1320, Workshop 4, August 2001

-4 Open Databanks

[CIES

@ Filter

I /msc/mvision_db/db_2q01/*.des!

/msc/mvision_db/db_2q01/..
/msc/mvision_db/db_2q01/analysis.docs
/msc/mvision_db/db_2q01/asm_alloy_steel.docs
/msc/mvision_db/db_2q01/asm_aluminum.docs
/msc/mvision_db/db_2q01/asm_composites.docs
/msc/mvision_db/db_2q01/asm_copper.docs
/msc/mvision_db/db_2q01/asm_magnesium.docs
/msc/mvision_db/db_2q01/asm_nylons.docs

Directories _ Databanks .
msc/mvision_db/db_2q01/. A 101/asm_x_reference_lib.des A

101/demo_composites.des
01/demo_metals.des

I]l /demo_ metals_dQS.des

101 /dytran.des 0
101/emass_mat_library.des J

101 /fatigue.des
101/fiber.des
101/ge_plastics.des

/msc/mvision_db/db_2q01/asm_stainless_steel.docs 101/ips.des
/msc/mvision_db/db_2q01/asm_structural_steel.docs / 101/materials_selector.des /
I~ - KN PR
Selection

I /msc/mvision_db/db_2q01/demo_metals_d4q95.des}

ok I Filter |

Cancel |

1
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LLar 2. Material Sets

cnonb3ynte cnncok ¢
Habopamn matepuanos ong
OTODpaKeHNA TOSbKO TeX
MaTepuarnoB, KOTopble
MMEIOT B CBOMCTBAX
3HayeHus Npenernos
TEKYYECTU N YOENbHOW
NPOYHOCTMN.

a. B Select a Category
Button BbibepuTe List
ALL Materials, Show
YS & YS/DENSITY.

MV1320, Workshop 4, August 2001

(@

Choose a Material Set To Work With

w Materials w;/ Comp Stress 1-Dir vs Comp Tant
v Materials w;/ Comp Stress 2-Dir vs Comp Tant
v Materials w;/ Comp Stress 3-Dir vs Comp Tant
v Materials w/ % RT Tens Mod 1-Dir vs Temp C
w Materials w;/ % RT Comp Mod 1-Dir vs Temp ¢
v Materials w/ % RT Tens Ult Strength 1-Dir vs
v Materials w/ % RT Shear Strength vs Temp Cu
v Materials w;/ % RT Bearing Ult Strength vs Ter
w Materials w/ % RT Tens Yield Strength 1-Dir*
v Materials w;/ % RT Comp Yield Strength 1-Dir
w Materials w;/ Axial S5tress,’Tens Yield vs Hoof
v Materials w;/ % RT Bearing Yield Strength vs T
v Materials w,/ Thermal Expansion vs Temp Cun
v Materials w/ Specific Heat vs Temp Curves

v Materials w;/ Coeff of Thermal Cond vs Temp !
w Materials w;/ Fat Crack Prop Rate vs Stress Int
v Materials w;/ Residual Strength vs Init Crack L
4 List ALL Materials, Show YS & YS/DENSITY

=

I~ I -

&l

WS 4-6



LWar 3. Kputepuun noncka

Bbibepute kputepuin noncka,
NCMonb3ys KMo4eBbIE CNoBa

a. B Enter Criteria Value
oTkponte Commercial
Name un Bbibepute 7075
Aluminum Alloy.

OK

Bbibepute Physical
Form un Clad Sheet n
Sheet. [1ns Toro,4tobbI
BblGpaTb TOMbKO 3TW ABe
CTPOKM ncnosnbaymnte Ctrl.

OK.

Tak kak Tpebyemas
TonwmHa koxyxa 0.05
Aaronma, 1o Bolbnpaem
NNCTbI B AManasoHe
TOSLLMH, BKIOYaAOLLEM
3Ty BeNnu4ynHy. Bbibepute
Dimension n T:
0.040-0.062 in

T: 0.040-0.125 in
f. OKwn Apply.

MV1320, Workshop 4, August 2001

©

@‘ Ok | Applyl Canoell Helpl

B Key Word List

Physical Form

B Key Word List [ x]

E Commercial Name

Low —Alloy Steel
i-6AI-4V

Rolled Rod

Round tubing

heet and plate

Rolled or Cold-finished Bar

(b

‘ Ok | Applyl Canoell Helpl

~

Key Word List E3
Dimension
:0.012-0.03 Y

T: 0.040-0.06

T: 0.040-0.12
T: 0.063-0.18
T: 0.126-0.24

= I

Ok I Applyl Canoell Helpl
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Lar 4. dyHkumna Materials Browser : Plot Column(1,2),(3,4)

[MocTponTe NnepekpecTHbIN
rpadomk HanNpPs>XXeHnn B

3dBUCUMOCTUN OT TEMNEpPATYpPLI.

a. Beibepute maTtepunanol B
CMMCKe Kak NnokasaHo Ha

PUCYHKE.
b. Bbibepute Function/
Plot
Column(1,2),(3,4)

MV1320, Workshop 4, August 2001

@

Function I Yiew Units

npiay Seiaction
HMorge Seiaction
Clear Selection
Select All

Dispiay Obd.

Appiy {ridaria

Clear Criteria

Plot Columns (1,2),(3,4)

L Tensile 2

Test Yield
Temperature Exposure Strength in
{(deg_F) time (h) L-dir. (ksi)
70 -0- 63.0,66.0
70 -0- 700,720
70 -0- 63.0,66.0
70 -0- 56.0

WS 4-8

Plot Columns (1,2),{1,3)
Sort



Lar 4. dyHkumna Materials Browser : Plot Column(1,2),(3,4)

[Padomk gormKeH BbIMSAETb Tak.

Blys1it vs. TEMP
File XY Graphics

yslltvs. TEMP

=3
=3

~
.
2
N
o 64
i
i
w2
)

=3
(=3

0

6 7'L'l 8
TEMP (deg_F)
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Lar 5. XY Graphics: Display Selected Materials

[laBante NnocMoOTpuUM Ha
OAVH U3 MaTepmanos Npu
nomoLm Data Viewer.
Belibepute TouKy Ha
rpadomke c
MWHUMarbHbIM
3HA4YEHNEM HaNPSXKEHUS
n otobpasute cBOMUCTBA
COOTBETCTBYHLLErO
mMaTtepuana.

a. KnukHute XY
Graphics/ Display
Selected Materials.

b. NosaBuTCA OKHO
Viewer window, Ha
KOTOpoM bynet
NPUMEPHO
cnegywouas
NHOpMaLUS.

MV1320, Workshop 4, August 2001

®

XY Graphics I

List Points...
Axis

Cross Plots
Legend

Edit Plot Title...
Undo Edits
Template

Display Selected Material

-

Marge Selvcied Matarial

WS 4-10

Attribute Selection 1
Source table humber 3.7.4.0(c5)
Source handbook MIL-HDBK-5F
Change Notice humber 1
Statistical basis S
Effective date of data 20-11-01
release or approval by
MILS Coordination
Group
Date of entry or last 92-03-05
modification in
database
Descriptive narre of Basis S
table
Ultimate Tensile 66 ksi
Strength in L—dir.

Ultimate Tensile 67 ksi
Strength in LT—dir.

Tensile Yield Strength in 56.0 Kksi
L—dir.

Tensile Yield Strenath in 56.0 ksi

LT—dir.




Lllar 6. CTE11vsTEMP

©

CTE1 1VSTEMP

PROPERTY & Thermal Expansion Coefficient vs. Temperatt

...

=

in
1

—
N
1

OTtobpasuTe rpadomk
3aBUCUMOCTU
TemnepartypHoro
KoadbdumumeHTa ot
Temnepatypbl (CTE11 vs.
Temp).

a. B Select Property Set
KNWKHUTE Ha CTPesnky
BHU3 N Bblbepute
CTE11vsTEMP.

. OTOOpaxeH rpaduk
3aBNCUMOCTU
KoadodpuumeHTta ot
TemnepaTypbl 4 |
MaTepuana. Temperature (deg_F)

MV1320, Workshop 4, August 2001 WS 4-11

Legend
Selection 1

—
w
1

Thermal Expansion Coefficient (micro-infin-deg_F)




LLar 7. Graphics XY Graphics:

List Points / Interpolate

Hangute koapdumumeHT
NUHENHOIO pacLunpeHmnd
anga 300°F.

a. B meHo XY Graphics
Bblbepute

XY Graphics/List (3
Points/

Interpolate.

b. BBegute 300 ans
Temperature.

. Interpolate.

d. B cnucke Touvek
nosiBunacb HoBasl
CTpoKa (oHa
BblOerneHa).

e. B cooTBeTcTBUM CO
CMUCKOM HaLl
KOadpdpULUMEHT nNpu
300°F paBeH
13.1467e-6 in./in.-°F.

f. Close.

O

MV1320, Workshop 4, August 2001

XY Graphics I Yiew Tools

List Points / Interpolate...

Axis -

Curves -

Legend -

Edit Plot Title...

Undo Edits

Template -

Views -
WS 4-12

nPoint List / Interpolate E3

ID emperature {(deg_| | on Coefficient {mit 3]
Keg 1 Pt 3 — Inter 13.1467
Seg 1 Pt 4 441.51 13.6216
Seg 1 Pt 5 622.277 14.1785
Seg 1 Pt 6 797.334 14.6352

? T T 7

Delete I Revert
Temperature (deg_F) Thermal Expansion Coefficiel

| 300 E

® |

| (o

Interpolate

Select Curve:I,Selection 1 {curve #1)

Close I Help |

©




LLlar 8. Data Viewer: File/Print Graphics/Plot & Points & Pedigree

OTtne4aTtaem nony4YeHHyo
NHopmaumtio.

a. Knuknute File/ L =ik 2 Qs X
Print GraphiCSI Sl Ennt.cutou Page Orientation: Portrait — I
. wv Output to MIF
. PIOt & POInts & Paper Size: US Letter I
Pedlgree. + Output to HTML

M Table Lines on Document

b. Bb|6epMT_e Previewer 5 @ 4 Previewer [ Attribute Name on Document

SeIeCt Prlnt OUtPUt @ & Attribute Description on Document

. w Output to Printer
C. Optlons_ ' Footnotes on Document
M Metadata on Document

d. Bb|6epMTe BCE OnLiy e R

(Table Lines..., Attribute  Logo on Document

Name... utT ,D,) Advanced Options...

’ Enter Logo file pathname:

e. OK ‘access_3.4.3/SUNS/resources/logo.rf.
f. OK.

@ Ok | Canoe|| Helpl @i’ ﬂl ﬂl
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Llar 9. File: Close

DATABANK
fhome/mvlib/access_3.4.3/SUNS/db/demo_metals_4q95.des

ZscratAAAsNalet CPVSTEMP PEDIGREE DATA

File |Edit MNavigation Search UNS A97075

- Unified Nurabexin,
Open, .. Ifo System ID g

PEint s 4 CNAME 7075 Alurninuza Alloy
Lec02_v8,0_softov,fm Cormron Name

LecOl_v8,0_intro,fm DESIG QQ-A-250025
Material

Designation/

Appendix_A,fm Specificaion

primer FORM Clad sheet

Construction/
physical form

(@ [cisse Ifc TREAT 76
Finish Heat
Treatment/
Condiioning
. DIMS T: 0.040-0.06
Celtyac oTobpaxatoTtcs Cheracteristic

dirensions
CTpaHuubl, KOTOpble ByayT DENS 0.1010 Ib/An"3

neyatatbces. a. File/Close. Weight density

TEMP 70deg F
Test Temperature

TABLE 3.7.4.0(cd4)
Source table number

BOOK MIL-HDBK-5F
Source handbook

CH_NOTICE 1
Change Notice
nurnber

BASIS B
Statistical basis

Lec03_vB,0_process,fm

Save Motes and Bookmarks Ins

MV1320, Workshop 4, August 2001 WS 4-14



LLlar 10. Data Viewer : File/Export

Tenepb aKCNopTUpymnTE MaTepunan B
MSC/NASTRAN n ANSYS.

a.

b.

B okHe Data Viewer knukHute
File/Export.

B BepxHen yacTtn okHa Export
BblbepuTe crnegyoLlee:

Target:
MSC_NASTRAN_V68

Symmetry: Isotropic

Dependencies:
Temperature

B ueHTpe otobpaxeHa
AOMNOSNHUTENbHas
NHopMauus, kotopas byget
cornpoBoXgaTb onvcaHune
CBOWCTB MaTepuana.

©

MV1320, Workshop 4, August 2001

(@

File | Table XY Graphics
Builder Functions -
Print Data & Pedigree...
Print Graphics -
Export...

Close Data Viewer

Target
Symmetry

Dependencies

M5C_NASTRAN_V68 |

Isotropic

~|

Temperature |

Thermal Expansion Coefficient {(A)

Density (RHO)

0.101

FIGURE

Reference Temperature (TREF) 70

Structural Damping Coefficient (GE)

¥

Stress Limit in Tension (5T) 56

Ib/inA3
micro-in/in—-deg_F; deg_F

deg_F

ksi
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LLlar 10. Data Viewer: File/Export (npogonxeHue)

3anonHute nons Output Name un
Material ID (MID). Bbl moxeTe Takxe

3annoJiHNTb NoJid KOMMEeHTapues, eCrin %YS11CVSTEMP None
3axoTuTe. @ Output Filename msc_nastran
d. 3anonHuTte: Material ID MID) |1
Output Filename: msc_nastran
Material IDIMID): 1
e. Apply.
f. Tenepb BbIBOOMM CBOWCTBA AN
BxogHoro dpanna ANSYS:
Ta rg et.' Target ANSYS_Release_5 _||
Ansys_ReIease_S Symmetry Isotropic -:|
Symmetry.' Isometric Dependencies Temperature — |
Dependencies: Temperature ©
Output Filename: dnsys Characteristic dimensions  T: 0.040-0.06
Material ID(MID): 2 Exposure time  -0-h
i. Apply. Output Filename | ansys
j. Cancel. Material ID .|
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LLar 11. Data Viewer: File/Close

[Ba danna c nmeHamn msc_nastran 1 ansys HaxoasaTcs B BaleM paboyem katanore..
[MocmoTpeB aTn hansibl, Bbl yBUAMUTE, YTO OHU cogepXxaTt MHOopMaLM0 O CBOMCTBAX

mMaTtepuaria B pa3HbiX (bopmaTax — ANA pa3HbIX BbIYUCIIUTENIbHbIX KOMIJ1IEKCOB.

3akpounTe BCe OTKPbITbIE OKHA,

cbpocbkTe BCe Kputepum n
BbixoguTte n3 Mvision.

a. 3akpownTe Data Viewer:
File/Close Data Viewer.

b. OuuncTuTe HacTpomkm
Kputepues
Clear/Apply.

c. Bbibepute List ALL
Materials.

d. HakoHeu 3akpouTte Mvision.

File/Exit MVISION.

Ha atom yrnpaxHeHune
3aKOHY€EHO..

N ()]

MV1320, Workshop 4, August 2001

®

File | Table XYGro.phicsl

Builder Functions

Print Data & Pedigree.

Print Graphics
Export...

€

Close Data Viewer

Open Databank...
Close Databank...

Builder Functions -

Print...

Exgaria.

Save Notebook...

Exit MVISION

Enter Search or Design Criteria

Specification...

UNS Number...

Commercial Name...

7075 Aluminum Alloy®

Physical Form..

*Clad sheet’ or ’Sheet’

Heat Treatment...

Dimension...

*T: 0.040-0.06’ or °’T: 0.040-0

RESIC Thahla Aasembhao

S

Kappiy |

(b

Clear
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COOEPXWMOE ®AWNA Msc_nastran

MSC.Mvision v3 NASTRAN Material Data Export Utility

*x MSC.Mvision Evaluator is confidential & proprietary *x
** to The MacNeal-Schwendler Corp. Use of this file is **
*x limited to uses permitted by the MSC license agreement. *x

Materials record(s) generated by MSC.Mvision

Number of material records generated = 1

Materials data exported using template = MSC_NASTRAN V68.Isotropic.Temperatu
re

Materials data exported from database = /mvision/release_3.0/db/ demo metals.

des

Additional database header info = M/VISION 2.0 Created by PDA on 1995-12-01
at 15:49:53 Updated by PDA on 1995-12-01 at 15:49:53 System : Sun Unix OS
4.1

Unit conversion = no conversion

Material Record 1 of 1
Databank Keys for record 1:
Databank Record Number = 7

User entered comments =

UNS= A97075

DESIG= QQ-A-250/25
FORM= Clad sheet

DIMS= T: 0.040-0.062 in
EXPOS= -0- h

“w v v e e ey e e e n
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COLEPXXUMOE ®AUNA MSC_NASTRAN

Units and Footnotes for record 1:

$

$

$ Field Units Footnote
§  ————= a—eee e
$ FILENAME

$ MID

$ EvsTemp Msi Primary value shown, Secondary
$ value: 9.8 Msi

$ NUvsTemp

$ RHO 1b/in”*3

$ ALPHAvsTemp micro-in/in-deg F; deg F

$ TREF deg F

$ GE

$ STvsTemp ksi

$ SCvsTemp ksi

$ SSvsTemp ksi

$ MCSID

$ KvsTemp BTU/hr-ft-deg F; deg F

$ CPvsTemp BTU/lb-deg_F; deg F

$

$

Data Source for record 1:
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COLEPXXUMOE ®AUNA MSC_NASTRAN

Field Data Source Expression
FILENAME *Modified By User¥*

MID *Modified By User¥*

EvsTemp Databank E11lT
NUvsTemp Databank NU12

RHO Databank DENS
ALPHAvsTemp Databank CTE11VSTEMP
TREF Databank TEMP

GE *No Data¥*

STvsTemp Databank ¥YS11T
SCvsTemp Databank ¥Ysiic
SSvsTemp Databank Uslzs

MCSID *No Data¥*

KvsTemp *No Datax CTC11VSTEMP
CPvsTemp Databank CPVSTEMP

This record will be written as an isotropic, temperature-dependent material.

For temperature dependent thermal expansion coefficients,
NASTRAN requires a curve of secant ALPHA vs. temperature.
This has been obtained from the database figure of
tangent ALPHA vs. temperature using TREF = 7.0000E+01

The following table shows the original data from the database
(first two columns), and the computed secant ALPHA.
An extra point on the table has been added at TREF = 7.0000E+01.

“w v v e e ey e e e n
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COLEPXXUMOE ®AUNA MSC_NASTRAN

$ Temperature Tangent ALPHA Secant ALPHA
=y

$ 0.0000E+00 1.2081E+01 1.2207E+01

$ TREF = 7.0000E+01 1.2333E+01 1.2333E+01

$ 2.3750E+02 1.2937E+01 1.2635E+01

$ 3.0000E+02 1.3147E+01 1.2705E+01

$ 4.4151E+402 1.3622E+01 1.2879E+01

$ 6.2228E+02 1.4178E+01 1.3092E+01

$ 7.9733E+02 1.4635E+01 1.3278E+01

$

$ The following TABLEM1l entry defines the temperature variation of ALPHA:
$

TABLEM1 1 +M
+M 1 0.0 12.2073 70.0000 12.3334 237.501 12.6352 300.000 12.7046+M
+M 2 441.510 12.8793 622.277 13.0919 797.334 13.2776 ENDT

$

$

$ The material properties written to the following MAT1 bulk data entry are:
$ Material ID (MID) =1

$ Young’s Modulus (E) = 1.0300E+01

$ Poisson’s Ratio (NU) = 3.3000E-01

$ Density (RHO) = 1.0100E-01

$ Thermal Expansion Coefficient (A) = (TABLEM1 = 1)

$ Reference Temperature (TREF) = 7.0000E+01

$ Structural Damping Coefficient (GE) = 0.0000E+00
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COLEPXXUMOE ®AUNA MSC_NASTRAN

$ Stress Limit in Compression (ST) = 5.6000E+01

$ Stress Limit in Compression (SC) = 5.5000E+01

$ Stress Limit in Compression (SS) = 4.1000E+01

$ Material Coordinate System ID (MCSID) = 0

$

$

MAT1 1 10.3000 0.33000 0.10100 1.00000 70.0000 0.0+M
+M 3 56.0000 55.0000 41.0000 0

$

$

MATT, 1, , , , , 1, , , +M4

+M4, , ,

$ The following TABLEM1l entry defines the temperature variation of CP:

$

TABLEM1 2 +M
+M 5 29.5271 0.19944 185.946 0.21503 332.303 0.23131 590.739 0.25920+M
+M 6 798.112 0.28468 ENDT

$

$

$ The material properties written to the following MAT4 bulk data entry are:
$ Material ID (MID) =1

$ Thermal Conductivity (K) = 0.0000E+00

$ Specific Heat (CP) = (TABLEM1 = 2)

$ Density (RHO) = 1.0100E-01

$

$

MAT4 1 0.0 1.00000 0.10100

$

$

MATT4, 1, , 2

$
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COOEPXXUMOE ®AUNA ANSYS

/COM

/COM MSC.Mvision v3 ANSYS (Revision 5) Material Data Export Utility
/COM  ** MSC.Mvision Evaluator is confidential & proprietary **
/COM  ** to The MacNeal-Schwendler Corp. Use of this file is **
/COM ** limited to uses permitted by the MSC license agreement. *x
/COM

/COM Materials record(s) generated by MSC.Mvision

/COM Number of material records generated = 1

/COM Materials data exported using template = ANSYS Release 5.Isotropic.Temper
/COM ature

/COM Materials data exported from database = /mvision/release 3.0/db/ demo_meta
/COM 1s.des

/COM Additional database header info = M/VISION 2.0 Created by PDA on 1995-12
/COM -01 at 15:49:53 Updated by PDA on 1995-12-01 at 15:49:53 System : Sun U
/COM nix OS 4.1

/COM Unit conversion = no conversion

/COM

/COM Material Record 1 of 1

/COM Databank Keys for record 1:

/COM Databank Record Number = 7
/COM

/COM User entered comments =
/COM

/COM
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COOEPXXUMOE ®AUNA ANSYS

/COM UNS= A97075

/COM DESIG= QQ-A-250/25

/COM FORM= Clad sheet

/COM DIMS= T: 0.040-0.062 in

/COM EXPOS= -0- h

/COM

/COM Units and Footnotes for record 1:

/COM Field Units Footnote
/COM ———-=  —-—e— e
/COM FILENAME

/COM MID

/COM EvsTemp Msi Primary value shown, Seconda
/COM ry value: 9.8 Msi

/COM NUvsTemp

/COM RHO 1b/in*3

/COM ALPHAvsTemp micro-in/in-deg F; deg F

/COM TREF deg F

/COM KvsTemp BTU/hr-ft-deg F; deg F

/COM CPvsTemp BTU/lb-deg_F; deg F

/COM

/COM Data Source for record 1:

/COM Field Data Source Expression
JCOM ———-——  mmmmmme e
/COM FILENAME *Modified By User*

/COM MID *Modified By User*

/COM EvsTemp Databank E1llT

MV1320, Workshop 4, August 2001 WS 4-24



COOEPXXUMOE ®AUNA ANSYS

/COM NUvsTemp Databank NU12

/COM RHO Databank DENS

/COM ALPHAvsTemp Databank CTE11VSTEMP
/COM TREF Databank TEMP

/COM KvsTemp *No Data* CTC11VSTEMP
/COM CPvsTemp Databank CPVSTEMP
/COM

/COM This record will be written as an isotropic, temperature-dependent material.
/COM

MP, EX, 2, 1.0300E+01

/COM

MP, PRXY, 2, 3.3000E-01

/COM

/COM

/COM For temperature dependent thermal expansion coefficients,

/COM ANSYS requires a curve of secant ALPX vs. temperature.

/COM This has been obtained from the database figure of

/COM tangent ALPX vs. temperature using TREF = 7.0000E+01

/COM

/COM The following table shows the original data from the database
/COM (first two columns), and the computed secant ALPX.

/COM An extra point on the table has been added at TREF = 7.0000E+01.
/COM
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/COM Temperature Tangent ALPX Secant ALPX
/JCOM mmmmmmmm e m e -
/COM 0.0000E+00 1.2081E+01 1.2207E+01
/COM TREF = 7.0000E+01 1.2333E+01 1.2333E+01
/COM 2.3750E+02 1.2937E+01 1.2635E+01
/COM 3.0000E+02 1.3147E+01 1.2705E+01
/COM 4.4151E+02 1.3622E+01 1.2879E+01
/COM 6.2228E+02 1.4178E+01 1.3092E+01
/COM 7.9733E+02 1.4635E+01 1.3278E+01
/COM

/COM The following MPTEMP command gives the temperatures at which ALPX is defined:
/COM

MPTEMP, 1, 0.0000E+00, 7.0000E+01, 2.3750E+02, 3.0000E+02

MPTEMP, 5, 4.4151E+02, 6.2228E+02, 7.9733E+02

MPDATA, ALPX, 2, 1, 1.2207E+01, 1.2333E+01, 1.2635E+01, 1.2705E+01
MPDATA, ALPX, 2, 5, 1.2879E+01, 1.3092E+01, 1.3278E+01

MPTEMP

/COM

MP, REFT, 2, 7.0000E+01

/COM

MP, DENS, 2, 1.0100E-01

/COM

/COM The following MPTEMP command gives the temperatures at which C is defined:
/COM

MPTEMP, 1, 2.9527E+01, 1.8595E+02, 3.3230E+02, 5.9074E+02

MPTEMP, 5, 7.9811E+02

MPDATA, C, 2, 1, 1.9944E-01, 2.1503E-01, 2.3131E-01, 2.5920E-01
MPDATA, C, 2, 5, 2.8468E-01

MPTEMP

/COM
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OTHYET

CPYSTEMP PEDIGREE DATA

UNS A97075
Unified Nurabering
System ID

CNAME 7075 Alurainum Alloy
Corrnon Name

DESIG QQ-A-250/25
Material

Designation/
Specification

FORM Clad sheet
Construction/
physical form

TREAT T76
Finish Heat
Treatment/

Condiioning

DIMS T: 0.040-0.06
Characteristic
dimensions

DENS 0.1010 Ibéin3
Weight density

TEMP 70deg F
Test Temperature

TABLE 3.7.40(cd)
Source table number

BOOK MIL-HDBK-5F
Source handbook

CH_NOTICE 1
Change Notice
nuraber

BASIS B
Statistical basis
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DATE_EFF
Effective date of data
release or approval
by MILS
Coordination Group

90-11-01

DATE MOD

Date of entry or last
modification in
database

91-10-15

CPVSTEMP
Temperature;
Specific Heat

Br/lb-deg F; deg F
{CF oz indicozed temperature. }

Row 2

MV1320, Workshop 4, August 2001
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PLOT SET 1

Row 2

MV1320, Workshop 4, August 2001

CURVE SEGMENT 1

Temperature (deg F) Specific Heat (BTU/lb
deg F)
295271 0.19944
185.946 0.21503
300 0227713
332.303 0.231305
590.739 0259197
798.112 0.28468
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