A RECURDY N

7)

Durability RFlex it

Rainflow Counting

oter
Refererce.
Tags

|& Honotomi: Properties

+

@ FunctionBay



Copyright © 2017 FunctionBay, Inc. All rights reserved

User and training documentation from FunctionBay, Inc. is subjected to the copyright laws of the Republic of
Korea and other countries and is provided under a license agreement that restricts copying, disclosure, and use
of such documentation. FunctionBay, Inc. hereby grants to the licensed user the right to make copies in printed
from of this documentation if provided on software media, but only for internal/personal use and in
accordance with the license agreement under which the applicable software is licensed. Any copy made shall
include the FunctionBay, Inc. copyright notice and any other proptietary notice provided by FunctionBay, Inc.
This documentation may not be disclosed, transferred, modified, or reduced to any form, including electronic
media, or transmitted or made publicly available by any means without the prior written consent of FunctionBay,
Inc. and no authorization is granted to make copies for such purpose.

Information described herein is furnished for general information only, is subjected to change without notice,
and should not be construed as a warranty or commitment by FunctionBay, Inc. FunctionBay, Inc. assumes no
responsibility or liability for any errors or inaccuracies that may appear in this document.

The software described in this document is provided under written license agreement, contains valuable trade
secrets and proprietary information, and is protected by the copyright laws of the Republic of Korea and other
countties. UNAUTHORIZED USE OF SOFTWARE OR ITS DOCUMENTATION CAN RESULT IN
CIVIL DAMAGES AND CRIMINAL PROSECUTION.

Registered Trademarks of FunctionBay, Inc. or Subsidiary

RecurDyn™ is a registered trademark of FunctionBay, Inc.

RecurDyn™/SOLVER, RecurDyn™/MODELER, RecurDyn™/PROCESSNET, RearDyn™/ AUTODESIGN,
RecurDyn™/COLINK, RecurDyn™/DURABILITY,  RecrDyn™/FFLEX, RecurDyn™/RFLEX,
RecurDyn™/RFLEXGEN, RecurDyn™/LINEAR, RecurDyn™/EHD (Styet), RecurDyn™/ECFD_EHD,
RecurDyn™/CONTROL, RecurDyn™/MESHINTERFACE, RecurDyn™/PARTICLES,
RecurDyn™/PARTICLEWORKS, RecurDyn™/ETEMPLATE, RecurDyn™/BEARING,
RecurDyn™/SPRING, RecurDyn™/TIRE, RecurDyn™/TRACK_HM, RecrDyn™/TRACK_LM,
RecurDyn™/CHAIN, RecurDyn™/MTT2D, RecurDyn™/MTT3D, RecurDyn™/BELT, RecurDyn™/R2R2D,

RecurDyn™/HAT, RecurDyn™/ AR, RecurDyn™/PISTON, RecurDyn™/VALVE,

RecurDyn™/ TIMINGCHAIN, RecrDyn™/ENGINE, RecurDyn™/GEAR ate trademarks of FunctionBay,
Inc.

ThirdParty Trademarks

Windows and Windows NT are registered trademarks of Microsoft Corporation.

ProENGINEER and ProMECHANICA are registered trademarks of PTC Corp. Unigraphics and
I-DEAS are registered trademark of UGS Corp. SolidWorks is a registered trademark of SolidWorks Corp.
AutoCAD is a registered trademark of Autodesk, Inc.

CADAM and CATIA are registered trademark of Dassault Systems. FLEX/» is a registered trademark of
GLOBEtrotter Software, Inc. All other brand or product names are trademarks or registered trademarks of
their respective holders.




Edition Note

These documents describe the release information of RecurDyn™ VIR1.




FBTTT e ceesmmsese e eses ek 6
FEBE IR oo 6
SR e 7
ST e 7
ZRERETTETTIRBTATIED s 7

TBBBHIIIARETL ... 8
FEBEEIBR oo 8
FIEEFTBIETFTED e 8
FBFBRAVOEED e 9
Ve AW,y h i M =E =3 C=y g 31 =) s = OO 10

BUFE N REIEXEBII ... isssss s s 11
FEBSEIFR vvevremvrsirssisssiss s 11
=03 73 =) 1011 OSSOSO 11
BUEEINRELEXEBIEF ..o sesissesssssessssssss s ssssss s ssssss s sessss s s 12
TERFlexEZBi EBH TR DITFFEIBRLEER oo 13

BB T T T e 19
EBEEIIR v 19
=03 =31 1011 OSSOSO 19
i 107 2 . OSSOSO 20

THTFEITIBEE R ..o 33
FTEBSEIBR v 33




0 =17 011

WAL= =7 1= S




DURABILITY RFLEXIi & # 2

Chapter

Eidy

557 AN AME AT B RS HTE RecurDyn AR KIZE MRS PR IHRF IR X IR, 1E
BRIENAS VU T ] AORFF 2 A RGE, JERTBUAE BRI e VE QT . Xt 5 E
B CARTSE RN A AN R A A, R DO X I 8] (9% o

FBEIBAE RIENE, RecurDyn CREZK3) /1% R4+ Fflex Al Rflex . I,
AHFEE R WATE ] RecurDyn/Durability 15, SK50#T FFlex #4F1 RFlex S FHIMT A
.

AHREH P BB R — AL 4 SR, AR il A — > RFlex B8 e,

VUANSHL A B E RN E HESh G ZE SE B & a8 AR A IR AR S0 B B 2 i A B 1
PR PRI AN o

H5ER
RERREE T LT A%
= ] RecurDyn/RFLEX ¥ — ANk
=  JH RecurDyn/RFLEX |5 /)
= I AT R
= RPN AT AR
= AT AT AR




DURABILITY RFLEXIi & # 2

K

AHFEEH T CA I E RecurDyn $2{1L1] FFlex f RFlex ZERMEFENIHHH -
WA FE IR AR, BIAE A BEARERE R e e X e . Ak, AP 24— 2
BB )15 A FRIT AR

=5

AHRERIE VLU PRR, SR BRI T A N R PR .

1% ITE] (3%
A~/ Rdyn #i71 10

i fe—> RFlex #4 15

QN SR A B0 57 4 5

BEAT — IR 57 PRA 25

T I6RE 57 45 10

it 05

/ AT ]
AHIERLITE 65 57 H5ER.




DURABILITY RFLEXIi & # 2

Chapter

N

E3
A

EPL = ES
(55T

AEEESJUUAST I D IIEER, I EORIEE A 4 SRS U R I # .

74

10 435




DURABILITY RFLEXIi & # 2

VEFE Relyn 122
JEZ)) RecurDyn, JiH FHHIAARL:
é 1. Xli5H FF RecurDyn Elfr.
2. #H Start RecurDyn XHEHER, SHE,
3. fE File 251, fiifi Open.

4. 1F Durability ZF2HEH, #$¢ RD_Durability_4Cyl_Engine_Start.rdyn 1. (U2
<Install Dir> \Help \Tutorial \Durability \RFlexCrankshaft).

5. miifi Open.

TR, 0 PR

Connecting Rod

A

N
\\,_,) \
\ Crankshaft

)

D)

ERERTEA 4 GURSNIEER, AR, 3525, AT, SR
WAL, AR R DO ZE T BLHE IR AA,  HESh ARG 28 LR DEFT S, v T
£ RecurDyn HEANX—IdRE, AL S50 B AR AN RO 2T R LAREh 77
I E AL R 2E b

TRAFRIEREA.

1. 1E File 325 H1, A5 Save As.
(RS GRAE R A R AE T, BOAARREBRER A BT . )
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TEAATLH, HERT BEAFOIG T2, SRR R i (0.
BT
@ 1 {E Analysis FRZ Simulation Type 4171, it Dyn/Kin,
B 9% AT,
2. WRUIBAIER, Ak Simulation 4L,
L
| Al Analysis F41 AnimationControl 4L Play $34H1, PU/NEIERIREL S DL FIRHME:

Piston_1 = Piston_3 =» Piston_4 =» Piston_2. A] LAISIEANE I Fi LI/ NRAE T SIHK
Ao TR, DU R AR TS RN RE T R 4G IRED HA). (HEEAR
BT AR A, RASMRE AR I E L. Fik, J1am B R AR ELE 1)
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B RFlex ZH4

A1) RFlex &4
05 1. {E Flexible 755 ] RFlex ZHH,
ImportRFl J=tiis ImportRFIL, Paint u
Point
T
2. J§EEHUATIEON Body. Gody,

3. fETLAFE Y, 1k Crankshaft, U1 FEIFR,

5 tH RFlex i, FARHEHE,

4. £ RFlex H{FSAXHERES, BEATUFH4F:
= gl RFIFileName SCAREAMIR “...7 $24H.

* J%#¥ Crankshaft RFlextfi 3, F1 RD_Durability_4Cyl Engine_Start.rdyn SCfH1E
[F]—N e

»  Hili Reference SCAMEA M. ” I = % [Database TR x

Tﬁ%ﬂ" Mavigation Targ.. ¥ " 4CylinderEngine
' Groups
. Drop here from database ! Eﬁj Bodies
= £ Ground ZH T A% FE TH 599 Ground
HsF, 544 Ritex Reference A
iﬁ'?” H *ﬂ—:@ﬁﬁﬁ D I:F] ’ ﬁDE @Fﬁ ----- }, Marker2
_ A
ZINo - Connect_Rod_1
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5. iRk SAEMES, A RFlex Body Import
4 OK, RecurDyn RFlex File

RFI File Name | lity_RFlex_Crankshaft\Crankshaft_RFlex.rfi | .. |

Body(Swapped) |Crankshaft |

Refarence |Grour1d.RFIex_Reference "II

| 0K | | Cancel | | Options |

RFlex body 72> # X, CrankshaftBody.

6. i TEAF E) Icon Control, #%E+E All Icons, JFEAELER. MILRN T 24w dlFh
Fr G2 Zh AR R T RFlex . fEiashElfE, &2k B,

Icon Control X

—lcon On/Off

B
[ Joint
[AForce
[ Contact
[ sensor
- [“] Parametric Point
- [Anitial Velocity
[ Wall / Vessel
2 E]An Markers
[] Center Marker

“[] General Marker
[[Jinertia Reference Frame

Icon Size EE
Marker Size E
Marker Z-Axis Width
nitial Velocity Width (2. |

£ RFlex 54 BH TEISOITHEESER

1F RFlex 15 I, #7805 HT

1. EHFIFHA B AT Crankshaft, s il Properties.

3 RFlexBodyl1 @ MHEXTIHHE,
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2. {F RFlexBodyl XEHE @M, 7E Body b5/, s Initial Velocitys

3. (EMMIFRIE R,

KM TEAHE
BAERELNR.

FERAT N A

1E Reference Martker CAKE, A M.

7F RotationalVelocity 21+, )ik X 2JiEHE, F 5 PV,

£ Parametric Value List X T5HET!, 135 Initial Velocity.

FEHAREER TH, ¥4 Ground. InertiaMarker #EF4ZE HAR S 1. AT Close,

Properties of Crankshaft [ Current Unit : N/kg/mmy/s/deg ]

General |  GraphicProperty |  Origin & O ]
Body | Femto. | RFlex |  Node Scope
Mass [17.3716338643466 ]
b [30381.2256508931 | by [3.58174021017135e-002 |
Body Initial Velocity X besteor22s | Wz [a.57832287429483-002 |
~Translational Velocity b.062440403 | 1 [0.289630668979953 |
Ox [0- ]E ss Center |0.3710361874022, -115.741374278685, 22|
Ov [o. [~] « initial Veloc:
Oz [o_ "E] Parametric Value List
Reference Marker [ ]@ Parametric Values
2 No | DP I Name ] Value ] Comment -
— Rotational Velocity A
1 [[v ReM 3000. 3
Dx [0- ]E‘\\ ZI';' Degree 720, E
Oy IO. "E M 3 ||v EndTime EX_End_Time E
Oz [o =] * ([0 Il velocty el
Reference Marker [ ]E\\ A
I Close I [ Cancel I \\
| L
Seong [
—Dx [o - [»] Navigation '.:xt:.\‘ X A 4Cylindertngine
Qv [ [~] Drop ;leve from Jatabase' » . G
: Bodies
Oz [o. ] e-@P
Reference Marker :]@ =4 Ground
— « -4, Markers
[Ax  [initial_velocity ] A
Ov o 7] &, Marker2
Oz | 'ev] L A RFlex_Reference
R Marker | Ground.inertiaMai [™] P Connect_Rod_1
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7E Analysis #72%F) Simulation Type ZHH, riidi Dyn/Kin, SXiEHEHILE, S
Simulation, TREHJFIEE, HIETHHT,

SERT BT BRI 6] AT F AR, S5 2w i) ph e AR AR L
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7R RFlex #H-HIN J153 A 2

& 1. {f Flexible 5725/ RFlex 411, 47 Strain Stress Shape Generation.

Str.Shape

3. Stress Shape Generation X 1fHHE,
2. 1F Stress Shape Generation X[THMEH, FERGLA T/
* 7 RecurDyn/Flex Input File 1, 57 RFI 31,

= J%&Ff Stress Shape.

Strain Stress Shape Generation

RecurDyn/Flex Input File |D3'~.Crank5haft_RFIex.rﬂ || |

|:| Strain Shape

Stress Shape

Generate | | Close

» i Generate.

WEEMER S, BN ARSI, A B s,

Allocating memory... |E|
Computing strain & stress shape.

Writing strain or stress shape in RFI file,

Deleting memary,

Finished successfully.

Elapsed Time = 0 howur : 0 min: 3 sed u
|

3. NIPEIREIEERR)E, R XEHE L, # A Close.

Nl PUAAZRE RO RET SCHE R EEE TRESRAY,  AHER IR S MBIBLA ) RFT XA
AREEENIIEER . HIRIXFERIGIN RET SRR,
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HHE RecurDyn/Rflex (/i EN I 45 RINERAAME, DAUERH e g —A
B SO Frseds IXEEAFORAF T RFlex S F AR TAT I mIRRN FI 45 R AN ST fay H SCH ]
IEELR, (ERFMASm A 2.

Qutput File Regenerator

Set same options for all RFlex bodies
Uii 4. 1E Contour I, i o

Displacement Data (*.rfa ) Strain / Stress Data ( *.erd, *.srd)

Out.Regen Shell Recovery Type for Contour
= (@Tﬂp () Bottom
I No. | Bodies | rfa ‘ Displacement | erd,s.. | Strain | Stress Strain Shell Type | Stress Shell Type

54 Output File Generator
TAE, aa B PR.

1 Crankshaft l_ Full Empty Empty

5. riili Output File Setting,

Use Animation Configuration

| Qutput File Setting |

Output File Setting

SHEMES S, A RN,

ex e ez

6. 1E Stress ZHH, i Select Al Dex Oee Clex
Oer Oe Oe

et ] Emises Select All

—Stress

7. A7 Close.

X sy sz

SxY S¥Z s7X

51 52 53

SINT SMISES
r— Data Precision

() single (Float) (® Double

Close

NI TR SR, RELE T Von-Mises, Sx,, Sy Al Sz MR, DA/INTH RN, Wi AB RS &
KPR CEIR, AT 1,

8. {E Output File Generator X[ TEHEH, ity Generate.

9. jCﬁ:EEﬁEE ’ f%‘/%i'%q:' E/‘J&jj*é%y\ Empty Making animation file...

/Ey‘j Fl]]lo (/J\mljj___t: ﬁﬂ%&ﬁtﬂj’f*x‘%ﬁﬁ%ﬁy\ Current Index / Total Count 1/2 || Skip |
ﬁﬁﬁu@ﬁ/‘]’ %B/A\mj:ﬂté%ﬁy‘j Partial ﬁﬁz_\‘ |hnimation file for Crankshaft@4CylinderEngine :

J& Full, XAEFRNTE 11 MR HIERF, R
Von-Mises, Sx, Sy Ml Sz ##1T, )
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N 10. 7E£ RElex 91, i Contout,

Contour

5 S R ZEAE, A FTR.

Contour X
~ Contour Option Band Option - View / Reference Node
Animation Status Legend Type | Display [+ | [[set]  Body | NodeiD
A v Crankshaft 3
e B R || A
Component Show Text Legend
[T Display Vector  [50.7087119001577 Band Level(10~50) | 10}
[Juniform [ Simple R
AR [~ Style Option ~ Contour Data Trace
y :
= Color Option [ Edit | Sel Body Node ID
(®) User defined contact surface
. Colors [Spgdmm lll
Contact patches only
Style IStepped [vl
~Min/Max Option
Text Color Text Color v
[smises |
Exceed Max Color || Max Color - ] l Add ] I Defete
Type IUser Defined | Y, I ‘
— Contour ElementSet Selection
| Calculation | Cortour Part
Calc. Result User Defined
Min || o]||| of
Max | | 72.5164| || ] 72.5164)
[Jshow Min/Max  [] Enable Log Scale
[Juser Defined Max Color [IMesh Lines Line Color |1 Add | | Delete
Enable Contour View
T | BT | T

1. EEEHAEHED, BT T AR
* {£ Min/Max Option ZH, siil7 Calculation,
» ff Min/Max Option Z071, ¥ Type %4 User Defined.
= {E Max CAREF, A 20
= il OK, SKHINHEHE,
P12, piidi

SR B b, g K
B
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TN

1. Wi Crankshaft, ik RFlex &4 4mtEti=,

B 2 75 Rflex Edit b8 Set 41, #9if Patch Set,

Patch

s Add/Remove {ZHL, WINEFR. IREHEEARE, Fthatid AR E AT

R

Patch Set [ Current Unit : N/kg/mmy/s/deg ]

q
General = External Patch Set
o
Color
: ’A';:;Q A (Conti (Degree} |45
[S2EN :
I ] Check Reverse Direction
Add/Remove (Select Front)
Add (Node Set)
D Preview Normal
Normal Adjust
[ Avtoadiust | | Switch |
Manual [ Select Target | [ Switch |
No. of Patches io |

3. Atk EEE, s, sl Finish Operation.

4. {EREXHENES, s OK,

5. FAEGIETERUS, 1 Rflex Edit /7551 Exit 20 mitli Exit, @ parent 55,
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PR AT
£ Analysis F135] Animation Control 411!, k7 Reload the last animation file, 41T [t
7Ro

- odlins o o]
(@ 4\7 }.5' il S E SO S SN = WP P '\.5':'('&

.

Dyn/Kin Eigen Scenario DOE Pause Resume Stop & {0 Init.

Simulation Type Simulation Control Animation Control
TR T Bl AR S I A I .

/NIt #£79 RFlexBodyl GRS, Z AT R REERRCLATT . 2R, X SPEIEA
MBS AR . DI, ARERGETEIES M, PR KR ShE e RAD PR ERZ

TR Ar s
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BEITBHL:

b

e 1. 1E Durability P2 NI Durability Hrf, i Preference, $]7 Preference X1EHE,

2. 1E Preference X UEHEH ) Material 525, BHAfI% 57 70T Material Library SCHHEAE

(C:\Users\<Your Windows Login ID>\Documents\RecurDyn\<RecurDyn Version>
BE AT OS FREL I HARAR 2 2% 1%)

3. 1 Fatigue Influencing Factors 7%+ 1] Fatigue Factors 2117, t4 Notch Factor Amp(Kf,
K%~ 1.2, WFEFR.

Preferences
Convergence Control Rainflow Counting
Material Fatigue Influencing Factors

— Fatigue Factors

Notch Factor Amp (Kf,Kt) 1.2 [Pv)
Surface Factor (ms) _Polished ’j 1.0

Size Factor (md) 1, pv]
Load Factor (mt) . [pv

(Y]
Other Factor (mo) 1 E]

— QOverall Scale Factor
Scale Factor (fs) 1. E

| oK H Cancel H Apply ]

BRI ARE I M S RN E, O F e AAL B ) 2e4E . FLIRATER O
(V) 2SN/ el sk RGOS, I ATE DTS HH S5 e muBoREeE .

4. {E Preference X IHHEH, ANEKE Convergence Control 5{# Rainflow Counting {H,
siili OK.
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Fatigue

HEFREF VR
1.
SIS M .

2. 1F Fatigue Evaluation dialog B, BT
DL #AE

» T Axial Mode, 1%EF% Bi-Axial,
» ¥4 Life Criteria 2{’ Safety Factor.
= X}F Life Criterion, %% Goodman,

» Searching Increment N5 Deg.

3. 1F Materials 20, b 24240,

SR HATRHE BERHEHE,  HEAT AR R4

4. EPFIAEE S [Steel] 1020, A B RGEE
FLP] Make Active, 20145 BT,

5. M OK,

DURABILITY RFLEXIi & # 2

£ Durability /725 Durability 217", rit7 Fatigue Evaluation,

Fatigue Evaluation

Axial Mode () Uni-Axial

[~ Life Criteria

() Stress - Based () Strain - Based

Life Criterion IGoodman "I
Goodman
class B
[z |
Searching Increment IE Deg \vl
~ Material
Material < mm-N > [ steen 4340 [ sample.xmi] IL-MH]

Element / Patch Set [

Time History |

Ortcurrence [1.

Fatigue Results

Time Range Face Node 1D Safety Factar (Min.) |
Material Manager
Select Sample.xml |v‘ Mews Library
Unit | mm-N [~]
Mame | Reference ‘ Description | YilZ'

[Steel] H11/660
[Steel] RQC100
[Steel] 10B62
[Steel] 1005/20
[Steel] 1005/327
[Steel] 1015/80
[Steel] 1045/225
[Steel] 1045/390
[Steel] 1045/410
[Steel] 1045/450
[Steel] 1045/500
[Steel] 1045/595
[Steel] 1020

SAE J1099, FEE. 1975
SAE J1099, FEB. 1975
SAE J1099, FEB. 1975
SAE 11088, FEE. 1975
SAE J1099, FEB. 1975
SAE J1099, FEB. 1975
SAE J1099, FEB. 1975
SAE 11088, FEE. 1975
SAE J1099, FEB. 1975
SAE J1098, FEB. 1975
SAE J1099, FEB. 1975
SAE 11088, FEE. 1975

Make Active

[Steel] 1040
[Steel] 1144 Edit...

[Steel] 1541F Mew Material...
[Steel] 4130/258

[Steel] 4130/365 Cut

[Steell 4142/380 Copy

[Steel] 4142/400 .

Ctaall A1AIIACH FEEE

4 m Delete

Entry 8, data ref &/[...
Entry 12, data ref 1...
Entry 13, data ref 7....
Entry 17, data ref 7...
Entry 16, data ref 7...
Entry 18, data ref 4.,
Entry 21, data ref 7...
Entry 23, data ref 7...
Entry 22, data ref 7...
Entry 24, data ref 7...
Entry 25, data ref 7...
Entry 26, data ref 7...
| Enty 19, datarer 1. | |
Entry 20, data ref 1...
Entry 32, data ref 1...
Entry 34, data ref 1...
Entry 39, data ref 1...
Entry 40, data ref 1...
Entry 44, data ref 6...

Entry 45, data ref 6...
Frtre AR Aat= raf £

0

+]
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10.

11.

12.

Riil7 Element/PatchSet SCANEA I EL $24H.

DURABILITY RFLEXIi & # 2

“N RFlexBody1 i%4% PatchSet, Time istory

Mo | Use | Mame Time Range Iml
— /MR JIFECLAAE Time History A | b2 N
TEHEHE S TER. Rl R SO Rl
Y:E Tnne Ra.nge Xﬂ‘iﬁﬂiqﬂ, /I:I_:_';EE A].].o oK | | Cancel
YZE Time Range Xﬂ‘iﬁﬂiqj: )\Iz\_'\jLﬁ Closes | Time Range X
){—il:_E‘ OKo Use Frame Time Step | %

1 0. =

2 5.55555555555...

3 111111111111,

4 1.66666666666. ..

5 2,22222222222..,

& 2TTTTTTTTTT .

7 3.33333333333...

3 3.33835558588, .

3 4,44444444444

10 5.e-004

11 5.55555555555... |E|

| selection by Simple Rule | | All | [ mathing |
){_:T\T‘_E Calculation, Fatigue Results

Time Range Face Mode ID Safety Factor (Min.)
—ﬁﬂ%ﬁ%%*ﬁlﬁ}g E’\])EE History 1 77,1809,1910 2.18658327852219
Fathil, R, 4R
SHIEgE A, W KR
TNo
| Fatigue Tools | | Impaort | | Calculation || (o] 8 | | Cancel
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13. ES 7 PEAXEHES,  Riid7 Fatigue Tools.

= RS T HE X IEHE
Counting %4,

& 7 Rainflow

= WIFEFTR, Excel RIS R A2
JS2FH 45 T ™ B A A XA L7 I T g A

NFERR . 45 RARYE N IR AN T2 7
LR ST Y

Rainflow Counting (History_1)

Cycles

- ELH:X#JLE*E EF' s /'{_il:l:l Plot HiStOl’yo

DURABILITY RFLEXIi & # 2

Fatigue Tools
T — |

Time History

Patch Info.

(® Max Damage () User-defined Sel

MNode IDs [77,1209,1910 |

| Rainflow Counting | | Plot History |

Close

<=/ 9.793E401
- =/ 7.570E+01
5.347E+01
3.125E+01
9.028E+00

-/ -1.320E+01 Mean
-/ 3.542E401
-5.764E+01
-7.986E+01
-1.021E+02

= WTNEFTR, ATRVEE E SOR P ORI R BN T A

A Original History X
=B |G R EPE D & E & M E
100.00 -
50.00 - /\ \ A
0.00 - 4\/ \ A\ﬂ “/ \ {\ /\
g J \ LY A
-50.00 - \
-100.00 - / \\_f/
0.000 ©.005 ©0.010 0.015 0.020 0.025 0.030 0.035 0.040
Time
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CAllE SRS

a 7E Durability #72% [ Durability 1+, 15 Contour,

Contour

Durability Contour

Time History |Histor}_1 - |

L Durability Contour XFTEAE ViewType [ contour -]
rContour Option ————— ~Shle Option ————

2. 1F Durability Contour dialog & I1H, HHTLL || seyrce CoorOption | Eat |

‘Fj?;té/ﬁz: = ond Opion Colors Spedrum | v

" ’l{_fl“T_‘E‘ CalClllationo m Text Color v

Location

[J show Text Legend

»  1%% Enable Log Scale.

Band Level(10~50) | 10

. ){—iT__E‘ ContourView, ﬁ%‘%ﬂj%o ~Min/Max Option
[ Mesh Lines
|Display |v _—
Vector Color e -
I Salaaten I Vector Size Factor | 5.07 ]
Min (27006 | [27008 - Probe Option
Max 22918 | [22018 O Node Select
[ show Min/Max ® Patch [ cer |
Show Probe Results
| View ] | oK |

3. NELRERSER, rili Durability Contour SHHES K] StyleOption 41 Edit, K
BT

Select Band Color Select Band Color

First Band Color (Min) || NRGSEEEEEEE - First 8and Color (Min) | [ NEGNGNGNGN -
tast Band Color (Max | [N - Last Band Color (Max) I:l

| oK || Cancel | | oK || Cancel |
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PR T Contour View, KA AR AR AL, A1 FEF7R. ZXFEEA G HIE

FIAFEAIRE A X, (NIt fEIXHE, WURAER R E RS R, EEE S

B, fELHA 5 Wireframe. )
B T
@

SRR, RS M

1. 7ERES P XHENEF ) Material ZHH7,
Jts T (<11

S A RHE BERHEAE .

2. AREsEyIR, £ CERA N
New Material, 1145 FT7R~o

Material Manager

[Stainless Steel] 304/160
[Stainless Steel] 304/327
[Stainless Steel] 310/145
[Steel] AM350

[Steel] GAINEX

[Steel] H11/660

[Steel] RQC100

[Steel) 10B62

[Steel] 1005/90

[Steel] 1005/327

[Steel] 1015/80

[Steel] 1045/225

[Steel] 1045/390

[Steel] 1045/410

[Steel] 1045/450

[Steel) 1045/500

[Steel] 1045/595

[Steel] 1020

[Steel] 1040

fCtaan 1144

4« m

SAE 11098, FEB. 1975
SAE J1098, FEB. 1975
SAE J1099, FEB. 1975
SAE 11099, FEB. 1975
SAE 11099, FEB. 1975
SAE J1099, FEB. 1975

Select ISample.xrnI ]vl Mew Library
nit
Name Reference [ Description | YE
[Steel] MANTEN SAE J1099, FEB. 1975  Entry 61, data ref 3...

Entry 36, data ref 1...
Entry 37, data ref 1...
Entry 38, data ref 1...
Entry 5, data ref 1/]...
Entry 7, data ref 7/[...
Entry 8, data ref 6/1...

Ii

SAE 11099, FEB. Make Active
SAE J1099, FEB. =

SAE J1099, FEB

SAE 11099, FEB. New Material... |
SAE 11099, FEB. -

SAE 11099, FEB.

SAE 11099, FEB. Copy

SAE 11099, FEB. Paste

SAE J1099, FEB. e

SAE J1099, FEB. —

SAE J1098, FEB. 1975
SAE 11099, FEB. 1975

SAE J1099, FEB. 1975
CAE 11000 FFR 1676

Entry 26, data ref 7...
Entry 19, data ref 1...
Entry 20, data ref 1...

Ertr: 27 Asts raf 1

27



DURABILITY RFLEXIi & # 2

3. FEGUESEAEHOXS AR, SERn R ERAE
* X} FatigueLimitStress {E, %l A 400,

» X Name, %\ Crankshaft Material,

= X}F UltimateStrength, %\ 850,

st OKo
Material: Crankshaft_Material [mm-N] Material: untitled [mm-MN]
[B=] 4 4
TransitionFatigueLife |Z| B Cyclic Properties ks
B Misc CydlicStrainHardeningExponen B
Description CydicStrengthCoeffident
LastModifiedDate 2017-05-17 16:05:07 CydicYieldStrength
Mame Crankshaft_Material E Fatigue Properties
Modifier FatigueDuctility Coe ffident =
Reference FatigueDuctilityExponent
Tags ] FatigueLimitinCydes
B Monotonic Properties FatiguelimitStress 400
ModulusOfElasticty FatigueStrengthCoeffident
ModulusOfShear FatigueStrengthExponent I
PercentReductionInArea = TransitionFatigueLife
FoissonsRatio B Misc
TrueFractureDuctility Description
TrueFractureStrength LastModifiedDate
UltimateStrength 250 MName Crankshaft_Material
Vieldstress I~ Modifier [+
UltimateStrength UltimateStrength
ok | | canca ok | | cancel

Nt TR SR TR R R R SRR T RN TR . SR1,  ARIPESRBLIIA PR
SRS RIRN o FEXAMEOL T, R AR AR BT IIRN SR S R . (B2, Wk
B T HERIEEE PRI S 2 IR 01, AT AR E ARSI /)
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4. IR RV FERHEHE, A58 S8 @1 Crankshaft_Material, Jf 27 Make Active.

[High-Temperature Alloy] I... SAE J1099, JUN1998  ENTRY 13; TABLE 4B...

Crankshaft_Material _—.
Make Active
[ ® b

Edit...

[High-Temperature Alloy] ... SAE J1099, JUN1998  ENTRY 12: TABLE 4B... H

[ Mew Material. ..

5. AEMEMEEXES, M OK.

6. TEPETT VAL XENES, M Calculation.

AR 2T, N ERR . 857 BR N 77 DL th AR S AN 773z K
[Steel] 1020 FIAHIAE. PR/ N 2N FER I AT S5 R EK,

Fatigue Evaluation

Axial Mode () Uni-Axial (®) Bi-Axial
r Life Criteria
O Stress - Based O Strain - Based @ Safety Factor
Life Criterion |G00dn‘|an |'|

IMean Stress Effect

Bl e ld class B
Murm of Std,Deviations [2. |
Searching Increment |5 Deg |v|
— Material
Material < mm-N = |Crankshaﬂ_MateriaI [Sample.xml| lz‘
Element / Patch Set | Crankshaft setPatch1 [[EL]
Time Histary [ History_1 |
Cccurrence | 1. |
Fatigue Results
Time Range Face Mode ID Safety Factor (Min.) |
History_1 77,1909,1910 3.3296007495634
Fatigue Tools | | Impart | | Calculation | | QK | | Cancel
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HERE, BUREZERT

FERTIIA R SR, PTRLEI % RFlex HRAFREANRIA Aokt 22 1. Bkt
S TA K I E] o ARBER TR TR0, AT AR PR E XA T8 55 b AR
Von-Mises B /J5FmZeai R, MBAH R XI5 8 R IR SR e X g, BARAELTT

1. X RFlexBodyl, ik RFlex #f 4,

2. 1 RFlexEdit #7251 Set 2, s Patch Set.
3. FERBEXEES, S8R T .
* I T Tolerance (Degree), HiA 60o

» 7 Add/Remove (Continuous), IEFEIHNTTER, W KR,

= WURPTIEF ) Normal Vectors SRS ZIRIFAEARZE 60° A, RSt HaH
LS

= Aok, JFE LT ICEER AT Finish Operation.

»  {F General F35H, G4 FRUCN Checking Point_1,

Patch Set [ Current Unit : N/kg/mm/s/deg ]

[General | External Patch Set | General | External Patch Set |
Color |[ Automatic ] - ] Name IChecking_Polntl I
[ Add/Remove ] Unit
Force newton v 4K |

I Add/Remove (Continuous) I Tolerance (Degree) iMass T = MaKs |

[[] Check Reverse Direction Length millimeter | = =S
[[Add/Remove (giect Front) | Time second e IF
[ Add (Nodl Set) ] Angle | degree FP
D Preview Nornja!
N I Adjust
Automatic [ Auto Adjust ] [ Switch |
Manual | Select Target ] I Switch 1
No. of Patches | [1456 |

R —
I OK l I Cancel I oK l I Cancel I I Apply J

A
/WA W

/\

RN
W,

AVAYANAY,)
ZAVAYAVAYA)
ZAVAVAV)

VAl

N
%
N
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4.

9.

HHP

W3, HEgE=1THr%, mMTEFR. £XH, FENLY

Checking Point_2, Checking Point_3 il Checking Point_4.

Qe T RIA, ATDVEREEFE P EE R T ERIER, W EI--

FERTR.

MR M ORI, A
RFlexEdit #7351 Exit 2141 Exit
KlbR, 1R[F1E] parent £

1 Analysis Fr %% B  Animation
Control ZHH1, il Reload the last

animation file,

£ Dutability #7351 Durability 20",
miili Fatigue,

0% 57 VF AN N U AR L, R
Element/Patch Set ] 4 FR 0 A
Crankshaft.Checking Point_1, A~%
U H A B

R i CalculationfS BT HHEE R
FRFEBE L Z iR TIRZ .

i OK,

URABILITY RFLEX i & #% &

SN

' PatchSets

' Checking_Point_1
' Checking_Point_2
- Checking_Point_3
¥ Checking_Point_4

..... 9 setPatchl
Fatigue Evaluation
Axial Mode (O Uni-Axial (®) Bi-Axial
r~ Life Criteria
O Stress - Based O Strain - Based @ Safety Factor
Life Criterion |Goodman -

hean Stress Effect

Bl Weld

Murm of 5td.Deviatians

Searching Increment

| | -

|class B

[2.

|5Deg

 Material

Material < mm-M

|Crankshaft_|\-'|ateria| [Sample.xml| lz‘

Element / Patch Set | crankshaft.Checking_Paint1 [[Ec]
Time History |Hi5t0f¥_1 |
Occurrence | 1. |
Fatigue Results
Time Range Face Mode ID Safety Factor (Min.) |
History_1 1552,1550,256 7.13752291875641
Fatigue Tools | | Import | | Calculation | | oK | | Cancel
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10. 7F Durability #7325 ] Durability 21, 57 Contour.
11. 1E Contour MTEHEH, riili Calculation.

12. Aiil7 Contour View KiZ7R Checking Point_1 IZ55E, U1 N EIFR.

4'fb}fndﬂfn’éine;‘. b
Time = IniiarStaigy "

[CIMesn tines

Vector Color

Vector Sze Factor 507 1\

Min L‘_%* m*‘ [ Probe Option
o [eosraJ[msia || [| Otose
[ how e ©paten [ aa ]

[ZEnabie Log Scale

[ show Probe Resuts

13. %} Checking Point 2, Checking Point 3 Fl Checking Point4 HH TR ZEIFIFEILE
o
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Chapter

TR

(EESI= 1
AR TR T LR 1 5 4 R T4

& T

10 435
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T RIAH LR

i ANE AT IR 98 55 45 R 2 A TR AR 7 A e — FORUE, 2R AR 1 Kb
TGN Z [R5 R, 57 T % 8 Ros AR &

= AR EPR, AR ST IR N AR PR 5B 2 (8] R R EZL (Goodman J77%) ANHlA)
2 (Gerber J5i%) JrREAKHM AMES AT R RS TH RS SRAG B /N2 48 7

&
Stress Amplitude, o,

— Goodman

TSI T Gerber

. .‘.,_-'

Compressive mean Tensile mean o
|

P
»

Sy Mean Stress, o,

= [k, ST IRIRN A RS J) 2 AR . AEARRET, CAAER R
RN L VSR U NI Crp QAR N i vy St ReRe PN R

= REREPIATIE AN ALE D BTRATED: 2 M POREIE A RFlex BFHI A SIS
B2 FEN AT RE RIS AL A FUIN R AR AR IXE ORI G ARR I TR, H
e AJ LB PN AR e -

1) ] RFlex/ZRLZ& 1) Von-Mises N 150, & HE5HI IS XI5
2) R SRR XX e g X
3) WIRTER B FIT7 RIS AL RS, XA THEARF B
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Won Mises stress (Mpa)
Max at Node 1910 time:0,035056
Min at Node 3 time:0,000000

+000  2.00e+000 4.00e+000 6.00e+000 8.00e+000 1.00e+001 1.20e+001 1.40e+001 1.60e+001 1.80e+001 2.00e+001

(T RN ~ Checking_Point_4

=
Y2

Checking_Point_3 Checking_Point_2 Checking_Point_1

= ERHET BAESEAIP R (Steel] 1020) 13T H -IAIRHE LA A R RS 2R 22 &

¥
\ RNELRT
i 2k A A [Steel] 1020
Checking Point_3 7.896 4.599

Checking Point_4 3.403 3.329

= USRS B AR BR AT RS /T EE [Steel] 1020 ZERER, Bt Bl AT R S
ez g i . AT IS B N 22 252Kk H X 35 Checking Point_4.
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BT S, — NS 4 R T AR SRR AR IR 77 2 AN OC R R R . X
AHFEH R Checking Point_4 5 KN /14 72 Mpa, [Steel]1020 & RS 77
N 262 Mpa, A% AR Tl LN 262/72=3.63. SRIM, TEAZREHS R4 Tt
2.24, fPAEZES .

IR A A ZIH LA RS RIS T B A 0, AR A F s RS A e RN A v

FARN e TARFEE, R, HIXADERIMSIESAT, Blindhih, A4
W57 BT ) 2 A T R R E

RS S AHGE!
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