BHBEE MIDAS
= MESHFREE

support@midasuser.com.tw

Simple, but Everything.




W

CASE 3 : SOLAR PANEL SYSTEM

Analysis Case: Linear Analysis

Material: Aluminum 6063 and Glass

Boundary Condition: Fixed support at the columns
Load: Gravity and wind force

Contact: Welded at all contact points
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EOMETRY - MATERIAL

Define Material

Define Material

MESH FREE

Aluminum Alloys v

1060 Alloy
1345 Alloy
1350 Alloy
2014 Alloy
2013 Alloy
2024 Alloy
3003 Alloy
3003 Alloy
6061 Alloy
7043 Alloy
70739 Alloy

Al 6061-T6
ALDC 12
Aluminum_5085
Aluminum_A358

Mame Al 6063

Elastoplastic | Thermal

Colar |:| -

Coord, Sys. | Mone

1

All

e

r Structural
Elastic Modulus

Mass Density

71250 pjmmz
Paisson's Ratio 0.33

2.6%-06  kagfmm?

Expansion

Ref. Temperature

Thermal Expansion

2,35e-05

0 [eq]

— Factor of Safety Calculation

Failure Theory

Tension

0 Njmm2

None

0 Mfmm2

| Elastoplastic
Plastic Hardening Curve
Stress Strain Curve

Hardening Rule

Perfect Plastic

Yield Stress

Combined hardening factor

None
None

Isotropic

Function |+

Function |~ |

I/

r General

Mass Proportional Damping

Stiffness Propartional Damping

1fsec

Load Edit

17-4PH, H1100

AISI 1020

AISI 1060

AISI 304 55 Annealed
AISI_310_55
AISI_410_55
AISI_Steel_1005
AISI Steel_1008-HR
AISI 4340 Annealed
AISI_Steel_Maraging
Alloy Steel

Cast Alloy Steel
Cast Carbon Steel
Cast Stainless Steel
Chrome Stainless Steel
FC250

Galvanized Steel
Hp-1

Hp-4
Inconel_715_Aged
Plain Carbon Steel
5/Steel_PH15-5
SAPH-400

SES08

SGACC

SGACEN
SGARCI40E

SGCC

SGCD1

Steel

Steel_Rolled
505304

5U5316

5US316L

Wrought Stainless Steel
Ductile Iron

Gray Cast Iron
Iron_40

Iron_&0
Iron_Cast_G25
Iron_Cast_G40
Iron_Cast_G&o
Iron_Malleable
Iron_Modular
Mallazhla Cact Tran

Mame Glass

Elastoplastic | Thermal

Color |:| L2

Coord. Sys. | [one

g [

r Structural

Elastic Medulus 70000 Nfmm2
Poisson's Ratio 0.215

Mass Density 2.5e-06  kgfmm?

Thermal Expansion
Expansion

Ref Temperature 0 [=q]

9.1e-06

r Factor of Safety Calculation
Failure Theory None

Tension O Nfmm?

Compression

0 Nfmm?

| Elastoplastic
Plastic Hardening Curve None
Stress Strain Curve MNone
Hardening Rule Isotropic

Combined hardening factor

Perfect Plastic

Yield Stress

0

Function |+

Function |+ I

M2

r General

Mass Proportional Damping

Stiffness Proportional Damping

1fsec

sec

Load

Edit
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GEOMETRY - MATERIAL

Define Material

Aluminum Alloys w  MName Al6063 Color [ | = | Coord. Sys. Mone ks |Z|
Elastoplastic | Thermal
1060 Alloy
1345 Alloy r Structural
1350 Alloy - e ]
2014 Alloy Elastic Modulus F1250  Njmm2 ST PN LS
2018 Alloy — Expansion 2.35e-05
2024 Alloy Poisson's Ratio 0.33
%gi :::oy Ref. Temperature 0 [=q]
Y Mass Densi 2.69e-06 3 —_—
5061 Alloy ass Density kg/mm
7044 alloy
7079 alloy r Factor of Safety Calculation
Al 5061-Th
53 Failure Theory None R
Alumninum_5085 Tension 0 Nfmm2 Compression 0 Njmmz
Aluminum_A358
| Elastoplastic

Plastic Hardening Curve Nane Function | ¥

Stress Strain Curve None Function |7

Hardening Rule Isotropic

Combined hardening factor 0

Perfect Plastic

Yield Stress 0 Mfmm2
r General
Mass Proportional Damping 0 1fsec
Stiffness Propartional Damping 0 sec

Load Edit
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GEOMETRY - MATERIAL

Iron_Cast_G25
Iron_Cast_G40
Iron_Cast_G60
Iron_Malleable

Iron_Modular
Mall=ahle Caszt Tran

Al v Name Glass Color [T ] »| Coord. Sys. |None v |Z|
Elastoplastic | Thermal

17-4PH, H1100

ALST 1020 ~ Structural

AISI 1060 Th IE .

AISI 304 55 Annealed Elastic Modulus 70000 pjmm2 SRS o e Ly

AISI_310_S5 _ Expansion 3.1e-08

ALSI_410_55 Poisson's Ratio 0.215 _—

ﬁg%—gie:—ﬁgg R — Ref . Temperature 0 [oq]
el i 2.5¢-06 3 —

AIST 4340 Annealed Mass Density kgjmm

AISI_Steel_Maraging

Alloy Steel r Factor of Safety Calculation

Cast Alloy Steel )

Cast Carbon Steel Failure Theory Mone ~

Cast Stainless Steel ) .

Chrome Stainless Steel Tension 0 Nfmm2 Compression 0 Nfmm2

FC250

Galvanized Steel ~ | Elastoplastic

Hp-1 :

Hp-4 Plastic Hardening Curve None w | Punction |+

Inconel_718_Aged ]

Plain Carbon Steel Stress Strain Curve Naone o Fonction |~ |

5/Steel_PH15-5

SAPH-400 Hardening Rule Isotropic w

SES03

SGACC Combined hardening factor 0

SGACEN

SGARC340-E Perfect Plastic

S5GCC .

seeD1 Yield Stress 0 mjmmez

Steel

Steel_Rolled ~ General

SUS304

SUS316 Mass Proportional Damping 0 1fsec

SU5316L

Wrought Stainless Steel Stiffness Proportional Damping 0 sec

Ductile Iron

Gray Cast Iron

Iron_<40

Iron_g0

| Load | |

Edit

NMODAS
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ANALYSIS CONDITIONS | CONSTRAINT

B 2@

Matedal  Contact
Cmu:htmns

Py
Constraint
Condition

EQE:?T

Weld Biolt

Define Boundary Condition

)

Mame  Boundary-1

Select

Eas

Face Selected 9 Objec... |

Reference Object

Eas

Type |Global Coordinate System

i |

|5]lIII'IEh']'c{lIi|IlI V|
DOF &
.Tx Ty Tz

'-:"

!

Chusovity

!

Fouce

P 90 ¥ b

Towque  Eotational — Enfowced
Dhsplacerment Tempemtme

Concentrated  Presoue
Mass

Fouce

i@ g ¢

Temnpesatue

Faun
Analysis

Tpdate
Calor

Change
Colog
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ANALYSIS CONDITIONS | LOAD
F B ISAMNEST || i[OO 4 &L Ul @8O

Analysis Mlatedal  Confact  Conshesint ol Weld Eilt Croarity Foice  Concentrated] Presmus Tooque  Fotetionel — Enfruced Ternperatime Foun Tpdate Chamge Analysiz ,
Conditions Condition ' hlazs Foice  Displacerent Tempemhl:oe Analysiz Colo Colo Fesults

Define Pressure X Tab le

Pressure
) (N/mm~2)

S

Mame  Pressure-1

Selected 28 Object(s) I

|D'leu:linn Vl

0 800

Pressure

p 1000 Mjfm2

1.5 900

Follower Force o~

= Use Follower Force in Geometrically
Monlinear Analysis

3.5 1000

=[isteibtion, =
r Reference Point
-3.69294, -3.5136, 1.18762

5.5 1080

r Axial Direction
X LY
' _— Use the slope of the structure.
0.2
T 7 1150

(Example is simplified)

r Distribution function

Rate of Change
0.0001

R T Table NOTE: Wind load is based on a simple computation using the area of each panel, the
slope, and an average 3-second gust with a wind speed of ~180kph on an open terrain.

www.midasuser.com.tw



ANALYSIS CONDITIONS | LOAD %

F B I SLAUNEFT[i[} t WOO YL L H@&BDO

Ly: Mlatedal  Contact  Conshsdnt Eigid Bpung Weld Bolt Crozority
Conditicns Condition Link

Foice  Concentrated  Pressus Tooque  Fotetionel — Enfruced Initial  Tevrperstus Foun Tpdate Chamge Analysiz ,
Mazs Foice  Displacerent Tempeatue Analysiz Colo Colo Fesults

Define Gravity

Value i
Gx 0 mmfsec?
Gy 0 mmfsec?
Gz 9806 mmfsec?
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ANALYSIS CONDITIONS | CONTACT
F B A MEGT i+t HOOY L UGDBO |

Contaet | Conshesint ol Weld Eilt Croarity Foice  Concentrated  Pressus Tooque  Fotetionel — Enfruced Ternperatime Foun Tpdate Chamge Analysiz
Condition ' hlazs Foice  Displacerent Tempemhl:oe Analysiz Colo Colo Fesults

Conditions

Define Contact

T

MName

il

Select &

| Selected 58 Object(s) |

Type
| Welded Contact i |

Coeffident of friction ]
Mormal Stiffness factor o1

Tangential Stiffness factor 0.01

Search Range o~

] futo 0.010705 m
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ANALYSIS CONDITIONS

Analysis

Define Grid

Geometry Extrude{1)(7)(2)

Value

|[] R .

W m Linear Analysis-1
Eg Analysis Control
» © Model(58)
> B contact(194)
ﬂ Connect Condition
> Bf Boundary(1)
» 1 Load(?)

Automatic - Relative Grid Density

High Medium Low

User Defined (Mumber of Divisions)

bt 4
¥ 5
b 1
—0 User Defined (Grid Size)
Length 100 mm

Relative Geometric Feature Size
(0.1 Refined, 10. : Rough)

{0.1~10) 1

Stabilization for Hyperelastic material
(0.001 : Accurate, 3. @ Robust)

(0,001 ~3.) 0.003

Adapt Grid Qrientation to Shape

I

ncreased Integration Accuracy
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RESULT - DEFORMATION

Deformations
DISPLACEMENT-YZ

+7.2010%:-01
12.0%
+6.601008-01
13.7%
+6.00091e-01
11.0%
+5.40082e-01
12.6%:
+4.800735e-01
16.9%
+4.20064e-01
0.7%
+3.60054e-01
I 0.4%
+3.00045e-01
0.4%:
+2.40036e-01
0.4%
+1.80027e-01
0.4%
+1.20015e-01
0.5%
+6.00091e-02
31.1%
+5.80578e-11

Linear Analysis-1
Linear Skatic
Unit : m
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RESULT — STRESS VON MISES

Stress

STRESS WOM MISES

+3.833530035e+03
0.0%
+3.09425e+03
0.1%
+7.355535e+03
0.1%:
+6.62278e+03
0.1%:
+5.85703e+03
0.2%
+5.15125e+03
0.3%
+4.41552e+03
l 0.3%
+3.67977e+03
0.5%:
2. 94402e+03
0.8%
+2.20527e+03
1.3%
+1.47252e+03
g.1%
+7.36767e+02
g5, 2%
+1.01500e+00

Linear Analysis-1
Linear Skatic
Init : Mimm™Z2
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