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Definition

Type

loint Probe

Boundary Condition

Fixed - Ground To 1

Orientation Method

loint Reference System

Suppressed Mo
Options
Result Type Total Force
Result Selection All
Display Time End Time
Results
Maximum Value Over Time
H Axis -500.69 N
¥ Axis 13898 N
Z Axis -843.73 N
Total 98121 N
Minimum Value Over Time
W Axis -500.69 N
¥ Axis 13.898 N
Z Axis -843.73 N
981.21 M

Total

X P R BOR A K AP BT AR A R K W W BT T A K AR A

S o GAL
o= EFZ = 31112 24 393Mpa
__D2 e 62
4 4
BAH I
F.
T=— A= 31i'1243 =0.5Mpa-
Z'Dz —X62

AR F AR IR
G ,.=NO? 13x7? =4/3.93 +3x0.5

=4.02Mpa -
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> Beam ConnectionfyEtEsh , #81F0
FREEPoEEIEE (X8 . BRALERY
ZREHESEENY ) .

> MNREXIHITIER | B — 1 FERA
ERENTIEEEINE.

= | Definition

Conneckions
- F Circular - Ground To 1

[ TPV SV g [ P

Details of "Circular - Ground Ta 1"

Makerial Skructural Skeel
Zross Section Circular

Radius 2.
Suppressed Mo
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> E=RZARNER BT IR A(E]

> FHFEMechanicaldggbeamiF L E ESCHIIE
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> Beam connectionfiFconnectioniEftig E4k

> EEIEEbeamEMIIER

Mobile

> BRalimtlSE iniJisE

> WEAT , BEREpinballKis

2 Body-Body v ENBody Views

i

Reference |

Outline

J Fiter:  Name v

(=] Project
= @ Model (A4)

/& Geometry

)34 Coordinate Systems
=4 Connections

L BJ@ Contacts

[ o =[m

Graphics Properties

= Definition
Material Structural Steel
Cross Section Circular
Radius 5. mm

Suppressed No

Scope

*| [Scope [Body-Body

Scoping Method Geometry Selection

| | Appled By —

Scope 1 Face

Coordinate System em

Reference X Coordinate | 5.7954e-016 mm

Reference Y Coordinate | 40. mm

Reference 7 Coordinate | -9. mm

Reference Location Click to Change

Behavior Rigid

@ | Pinball Region Al

Mobile

Scoping Method Geometry Selection

Appled By

Scope 1 Face

Body

Coordinate System Global Coordinate System

Mobie X Coordinate -4.4318e-016 mm

Mobile Y Coordinate 40. mm

Mobile Z Coordinate 7. mm

Mobile Location Click to Change

Behavior Rigid

Pinball Reaion Al
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> Beam Conection}EINFaX A
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- BRI ERAYINT]

9
0.0023383

—{ 0.0017537
| b 00011692

8.000 (rmrn)
4.000

2

Total Deformation 2

|

0.0030071
0.0022553
0.0015035
0.00075176
0 Min

== Static Structural (B5)
/N Analysis Settings
,G, Fixed Support
..o/ Fixed Support 2
@, Fixed Support 3
o ,,’ Bolt Pretension full thread
/* Bolt Pretension wo thread bonded
e ,: Bolt Pretension wo thread contact thread tet
i/ Wiy Bolt Pretension wo thread contact thread hex
-/ Wiy Bolt Pretension screw thread
/i Bolt Pretension line body 1
/iy Bolt Pretension line body
.. /@ Screw Joint - Rotation step1
e @ Screw Joint - Moment step2
(B inistate loading for beam bolt

™ fk Calibina foch

bolt_rad =2.5 !bolt shank radius mm
bolt_load = 500 ! bolt pretension load N

bolt_area =(22/7)*(bolt_rad*bolt_rad)
bolt_stress = 1.5%bolt_load/bolt_area

esel,s,ename,, 188 I select all beam elements in model
esel,r,real,,beam_bolt_id I select bolts defined as beams only
nsle | select nodes on beam bolt element
Jsolu | enter solution to define bolt load
inistate,set,csys,-2 | select element coordinate system
inistate,set,dtyp,stre | set to initial stress definition
inistate,define,,,,, bolt_stress ! define bolt stress

alls | reselect all entities

10.000 (mm) e ,,K
[ e—]
z

5.000




ElR A K S

EAEANE T (2

> EIETA=ERbeamER |, FEEL

beam probe3£i84%

. Beam
[=1| Definition .
- - - Connections
I;fpe | Beam Probe
Boundary Condition | Circular - Flange To Mount 2
Suppressed Mo
b, A Fixed Support Ejonsons
E| _____ [_\_-lﬁ AT (HE} 'Rt'asult Se.lectlon 7.8.II :
; . Display Time End Time
------- ¥ | Solution Information | —————— e
------- M Total Deformation i o :
o] =/ Maximum Yalue Over Time
"""" B Equivalent Stress | #xial Force 21167 N
"""" N Torgue 41443¢-002 Nomm
"""" Ve BEamPrabeZ | [ shear Force AT |346.43N
"""" o 4 Beam Probe 3 Shear Force At) | 346,43 N
------- 0 Beam Probe 4 | Moment At 5962.5 N-mm
Moment At ) | 439,65 N.mm
= Minimum Yalue Over Time
| Axial Force 2116.7 N
Torque 4,1443e-002 N-mm

Shear Force AtT | 346,43 N

Shear Force At | 346.43 N

MomentAtT | 5982.5 Nemm

Moment &t J :'4'379.6"5 Memm
[+ [an0| mation )
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® Mechanical Applicationf& 7 —FA{ERIS
AR SR IR ER
> BEIERFUEEE (3dSERNZRK)
> BEARASEREET R
> (ERARSEREN 1 HF RERRTHPE
BRI IE=7
® IRFETRE AL
> —HIZRETURRITIVEE “section” ENX
> 3-DEERITIF I — 1 R\ RIEEEE R &
T2
> TR IRRNTRBEEESH

> TRKEMENTR

i=t=les=: o

QaE—NEHE: UX
BEATENRES , LFX D& UXGHS,

>
>
>
> LM ERBREREDINSESM.

e B

L -ﬁﬁ;m
A

Preload

l directior

Node | \

Pretension

\-‘)‘?> section

Bolt — solids or beams
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o IZEFRENALGEINEI—MEER L. — M ENEL L. — MK BE—1E
L.
> EEHENATRERERERZAAS A EEEARTHE |
> IZRHRNATEAR , (FRESHTTEAER
> WREINREFEDEI -SSR L | (RREEN—TEHLIRR (FEINRNREIIES
EERLITRNESR  (ERASRIEEZHMAR | )

Project
B [ Model (B4)
= Bl Geometry
u Bl upper flange
g @8 lower flange
-y G gasket
[]-----xﬁ bolt ass'y
s s Line Body
B ;,L Coordinate Systems
«;;4\._ Global Coordinate System
s p3t%, bolt head
J}%\ nut
‘,;4‘.. bolt shank
[ Connections
B A& Contacts
------- v ‘I,,\ Rough - gasket To upper flan
- ) wl,‘ Bonded - gasket To lower flar
- AFf1 Mesh
E-2[=] Static Structural (B5)
E— N Analeeic Sattinns
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SYS FRERAKSE

AR AR T T

> B FIRRME=NREE
et Coections
bondedZft e

-, /& Joints

G Fixed - Line Body To upper flange
9" Fixed - Line Body To lower flange

> EMEIERAMPCE RLURGIE B

Details of "Multiple Selection”

Jutline

Filter: Mame -_/j
B4 Coordinate Systems
$ 3k Global Coordinate System

= Definition
> Eidpinbal HERIREIRIENREN o o
P TRIX gl 2 R
Suppressed No
-I| Reference
Scoping Method | Geometry Selection
ﬂ;ﬁﬁ Ex EE —
Pinball Region | All
-/ Mabile
Scaping Method | Geometry Selection
Initial Position Unchanged
Behavior Rigid
Pinball Region |04 in

> BEiEftbeam EIEINFUE HETE T i

8 Contacts
W, Rough - gasket To Looer fenge
¥, Bonded - gasket To lower fange
&8 Toris
1,4 Foved - Lne Sody To upper flange
- 4" Foxed - Line Buely To lower fange.
Heg

3 Scape
‘Scopng Method | Geomeiry Selecton
Geometry 1Edge
Definition

3

Type Bol: Pretenson
Suppressed |No
Define 3y Lok
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28618
24171
19724
15278
10828
7238.2
3648.6
59.097 Min

> REBTTERIN REXR

7.4975
22,041
-36.585
51,120

-65.673 Min

1dbeam pretensionEBE1EiE /]

Maximum Normal
Stress

/. Solution (AG)

,/[II Solution Information
M Normal Stress

/ﬁ Mormal Stress 2
A Mormal Stress 3
/ﬁ Mormal Stress 4
,,& Commands (APDL)

Details of "Solution (AG)"

=I| Adaptive Mesh Refinement

Max Refinement Loops |1.
Refinement Depth
= _
Status |Post-processmg Required

(-/| Post Processing

Mesh Source (Beta) Program Controlled

Calculate Beam Section Stresses
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> ERIEER FRREA

IR=2AMERK

A=A E L FE— SN R S

> &R ERiEit I 2bonded AiEiaZ =t

> JISCIRETRAYIRIE R TR TIRIMEND |

THEINFRE S

! ¥, Bonded - gasket To lower flange
g l Bonded - nut To lower flange
E| ,% Mesh
ﬁ Face Sizing
ﬁ Face Sizing 2
= ﬁ Face Sizing 3
ﬁ,\ Face Sizing 4
ﬁ-\ Body Sizing
H ‘,% Sweep Method
E-#{=] Static Structural (A5)
J:/:'\ Analysis Settings
ﬁn Frictionless Support
ﬁn Frictionless Support 2
ﬁn Frictionless Support 3
- ﬁ Pressure
ﬁ Force

o w' Bult Pratensmﬂ

RRE EFIEU*‘IMTLI"EM)%:.B;IJI? , PRIRTEIZARIRR

m

Details of "Bolt Pretension” B Graph 1 Tabular Data
| Scope Steps |[v Define By |[v Preload [Ibf] [[¥ Adjustment [in]
Scoping Method | Geometry Selection 1)1 Load 1500. N/ A
Geometry 1 Body 22 Lock MfA N/A
Coordinate System |bolt shank 3 3. Lock N/A N/A
=I| Definition i
Type Bolt Pretension
Suppressed Mo
Define By Load Messages
Preload 1500. Ibf UL e U LI S GG B SO 8 UK LS DU S AL L DL L VUL AL
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> BISCERTEIEINTRE ] , BESE AL PSR,

lter. Name ~
B Mesh
£ -[2] Static Structural (A5)
7N Analysis Settings
/¥, Frictionless Support
/O, Frictionless Support 2
B, Frictionless Support 3

/P Pressure
% Force
.,/ ] Bolt Pretension
=8 Solution (A6)
4] Solution Informal =
Total Deformatio .
% Equivalent Strese " (LIS i)
~o G 24327
I * Geometry £ Print Preview ) Report Preview 20287
‘ails of "Bolt Pretension” 2 Graph 2 Tabular Data 16248
Definition | Animation B[ M [[I 111 | @ 10 Frames Times] [[v Bolt Pretension (Adjustment Reaction) |[# Bolt Pretension (Preload Reaction) | 12209
Type Balt Pretension P 19108e-003 0. 8169.6
Boundary Candition | Bolt Pretension 1500, 1 2]2 19108¢-003 1500.
Suppressed No 3z 1.9108e-003 1444, 4130.4
options 10 91.212 Min
Display Time [End Time. 1000. —
Results 750.
Minimum Value Over Time 500. —
Adjustment |1.9108.003 in 250, —
working Load 0. Ibf 0.4 . . i i - |
Maximum Value Over Time 0. 04 08 12 16 2 24 3
Adjustment |1.9108¢-003 in
WorkingLoad 1500, If Messages

> SLIRERIVS 2SR

28619
24171
19724
15276
108268
7238.2
36458.6
59.097 Min

91.212 Min

Min a
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ZAeANE AT, (5)

> SREUHITONT  (BERARTIREOH TR

> BYEMRBISEERTIE
> AILASZHEE2DEE 3D

> EAEESM AR No Separation&m

Omax= 514.9

> NN NG

> ALRERES DT

Behavior Program Conftrolied

Trim Contact Program Controled

Trim Tolerance 2.302in True Thread Simulation
Suppressad Mo

AN
Thread

Angje 2 =| Geametric Modification
Interface Treatment Add Offset, Ramped Effects Cmax= 514.8
Orffset 0.in
Bolt Thread
1 o \ —_ --Orientation Revolute Axis
> Xﬂtuwéﬂ‘ﬂl‘J&Xiji‘ﬁﬂﬁl& —Starting Paint Coordnate System
~Ending Paint Coordnate System 2
~Miean Pitch Diameter 04485 in
> I:Flfé\ %EE\ H:ﬂ%% ~Pitch Distance 7.68-002 in 10 times faster!
—Thread Angle 80, =
~Thresd Type Sirghe-Thresd
~Handedness Right-Handed
Bolt Section Method
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> YT ARERNA BeASREET— 1 KRINEsE,
RS CESAJRERRIS oL, EXFMEIR FE [EERE

FERREREAR B —FEI, | ——rrrer—
- EFRENFIIE S ARHERY S AN e T

- EERENEE S D vagmraas o0 & wammea

- ESWHIBRES EHE T —

AR E R

{EFRMEFHUIRMETNE D], NJIRR

FiEE |, NJ3g
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> R=51) , REERSHIRSGY IV TR
> RIS AERD B FERRIUEAME , FEREMIERE
> NRERERERION DD HERDT |, MISUIUEBRIZHE

of “Bolt Pretension full thread”

\ =) Scope
'Scopmg Method Geometry Selection
‘ Geometry 1 Face

|1D Beta) %02

|Type Bolt Pretension
| | Suppressed Mo

..‘:"‘ | Define By 'Load

T8 | Preload 500, N
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Easy to setup
No geometry required for bolt
Low computation time

Good simplification of bolt/flange
stiffness

No contact detail between fastener
and flange

No stress detail in flange

Need to know correct initial stress
to achieve required pretension

APDL post-processing

Easy to setup
Low computation time

Good simplification of
bolt/flange stiffness

Some post-processing
tools available

Requires line bodies in
maodel

No contact detail between
fastener and flange

No stress detail in flange

Most accurate/realistic
representation of joint

Stresses available for all parts
depending on how modelled

All contact details available,
depending on how modelled

Post-processing tools available

Some geometry preparation liklely
to be required

Mesh controls will be required

Large model / high computational
time
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VDI2230 step ANSYS Bolt Assessmentin ANSYS KissSoft
RO: AFRE Ls1: WEH
D gl o case, BAZRIIITR i47EE. G
R2: KR Ls3. SpE; cASE2: /R T FLPTIHE. THERE
R3: o TESm/Hmai
Ra: FAANEZEL. i . 'd
. T 2 embedin
R7: HEFH et T
L53-L52
Re: TAEEZ) = Fsh > AR AT s > REETFHE
iR, RER A
“Vsh
R9: TR G (BFvpisorart, 51 > REEME — RelEAHE
it s SR el
L53-152
R10: XAKEN — FSA S FSMAX=FV4FSA — ReETHE
R11: s/ RREKEE Totalnormal force;; Required
T angentia urce-, e — coefficientof —fkdE> FF5EE 5 %7 :
R12: iF&). BN f— : Eturtquli ' —> fir?ctiunt f WL > TeHE
R13: I EhiE < ARG
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[Pt s =

NENAE=RA|
e

o4 Boklaad 10
Gernence (1200)

= Bo1t selection A

Sorpiag Mettod Coomatiy Selestion
Cometer 1ok

Eralmting fafety apuinst Sl %
- Pretansion sad Esbetting

Cutting Pluaw Offsel 1 [
Sstinition Stantard
reteasion 1000 5]
Eabedling. 0[]
Freteasion Bistorr [aete) Click to sty
ot Bata

[ [ (917 Bessages. o Selection Betric o, 5 6 5 % A Degess ralls (dsis g
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Bolt Selection

Scoping Method Geometry Selection
Geometry 1 Bodr
Top Area 1 Face
Bottom hdrea 1 Face
Head Fearing Avea 1 Face
Interfaces

Evaluating Safety apainst Sliding Yes
Humber of Interfaces to evaluate 1
Interface 1 4 Faces
Friction Coefficient 1 0.1
Pinball Parameter 1 0.9
Pretension and Embedding

Cutting Plane Offset 0 [mn]
Definition Standard
Fretension £4300 [¥]
Embedding 0.008 [nm]

Pretension Historr (beta)

Click to modify

Bolt Data

Bolt Trpe Crlindrical screw with socket ...
Styength Crade 10,9

Hominal Diameter 12 [mm]

Folt Length &0 [m]

Thread Manufacturing

Final heat treated

Trpe of Bolting
Trpe of Bolting Blind Hole
Material (beta) 45 01)

Bore Definition

Standard

150 273:1979 (DIN 273) medimm

Chamfer at Head

0 [mm]

Basic Data

Friction Factor in the Thread 0.1
Friction Factor in the Bearing Surface 0.1
Liniting Surface Pressure (Head) 1300 [1Pa]
Hunber of Load Creles 2000000
Eeport Units (beta) Metrie
Reduction Coefficient (beta) 0.5

Data used br II1SSsoft

Bolt Trpe

Strength Grade

Reference Diameter

Folt Length

Thread Marufacturing
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Details of “Boltz Assessment”

[|Eeometry
Scoping Method Feometry Selection
Feometry 9 Fodies
ElDefinition
Sliding -
Trpe lbeta Standard
Zelect Eolts Click to modify
Br Time

ZERATF

TN hZEER
%

(R8)

KEENZER
¥ (R10)

RMBBHNRE
B¥ (R12)

| |Dizplar Time |Last

Displary

futo Seale Tes

Results
|:|Hinimum
|:|Haximum
Minimum Oceurs On

Mazimum Oceurs On
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