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PISTON LUBRICATION

RecurDyn 22 £2{27|

RecurDyn & 3 =7| 2E 23 27|

é:l.

RecurDyn

HHEISI 310 A RecurDyn OtO|28 HEZ28HH, RecurDyn 0| M¥EHA Start
RecurDyn CIO|¥ 27 BtA T} LIEFH L]

Start RecurDyn CO|¥ 211 YA LIEILIH EHOFEL|CH

File M= 0|A Open 2 Z2/gfLIC}.

EE2|Y ZZ0|M PistonLubricationEHD_Start.rdyn & ME{SHL|CE, (MY ZHZ:

<Install Dir>\Help\Tutorial\Toolkit\EHD\PistonLubrication).
Open 2 S2/LICL Of2fe| 2K ZEO| BT LICE

LV

=2Eo| g2 Chaat Z5Lt,

(EHD)

Engine Block 2| Cylinder £21} Piston, Piston Pin, Connecting Rod 2|1 Crank 2 T4 |0

Q& L|LC}. Piston 2

1.

Crank Zt=0j [}2 Gas Force 2| Spline 22 2|t Translational Force

£2%|0|0, Piston It Cylinder AFO|0|= Translation Joint 7t =2{Q10{ Piston 2 AtsZ 0t

File 0|70l A, Save As & S &LICH




Dyn/Kin

PISTON LUBRICATION (EHD)

(FE2/Y FROME AT AIZe0lM NHO| 2716102 12 F20| 2 DU CHA| XEsHo}
SLich)

=022 2Eo| 0| L= AS Olhsty| s RO Ciet 7| A[Z20[HS
AlsiS

Z7| AlEfold Hdst|

1. Analysis ©2| Simulation Type 1E0|A, Dyn/Kin & ME{SHL|CE,
2. Dynamic/Kinematic Analysis CHSI X7} LIEFEL|C

3. 2FE JH

i
ot

oISt £/, Simulation HHES Z&2IstL|Ct,

ZE7|

Analysis 22| Animation Control 1E0|A Play HES &£2f Ot2f 121t 20| Connecting
Rod 7} TSt %2 EelgLic,

—
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Chapter

Rigid Body = Piston Lubration

ofl 45|

EHD 2 0|8% 2% &2 2IsiAM Engine A|2BIC| Cylinder 2t Piston & Piston Lubrication
force 2 HOlsl F0{0f TtLICL, O|H FHOoME &AM =S ZEY £EE0 YUes ZRY @4
=

2 A2 |{X|$t H, Piston Lubrication 2 H2|5t0 Rigid Body A2 &2

< O 28 A2
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PISTON LUBRICATION (EHD)

- - - —t
Piston Lubrication 335}7|
1. UM REON, SXUS S HolPt TraJointl S AfK|EHLICH,
q 2. Toolkit 2| Toolkit 1=0|A Piston Lubrication Ol0|2& Z2I&fL|C},

PistonLub
T 3. Creation Method 2 Body, Point, Direction, Direction, Body, Point, Direction,
Direction 22 MEASIL|CY,

4. AHHW Body & Base Body 7| &&= Cylinder 2 MEist1 FKX| Cylinder 2| 7t24H £&¢l
“0,-46.5,0"= =22},

= Distance Measure 7|52 At23%10] 2210| 7ts8L|Ct,

A Distance *

@ First:0,1,,0 (@) Point ) Edage, Face, Solid

First Point [0,1,0 [rt]

Second Point |0, -94, 0 [pt]

Reference Frame | |

o ————

T ~ Preview

A\ 13 -
® <Mid 10, -46,5, 0 ~Result

H Displacement | 0, 95, 0. |

Distance | a5, |

First Point lo,1,0 |

Mid Point lo_=65.0) |

Second : 0, -94,, 0 Second Point [0, -94,, 0 |

N\

| Calculate || Close |

5. Base Body 7} X% == "0,1,0" = YL TS “1,0,0722 YHYL|C}

6. FHR Body = Action Body 7| &|= Piston & ME{5t1 Cylinder ot H&3H Y9 7t

£2¢ V0,-29.5,0"= S=gLCt.

= Layer Settings 0l A] Show All |2& 111, Cylinder body 7 &% Layer & 11
Piston body 2 &A MEHS 4= UASL|C.
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PISTON LUBRICATION (EHD)

First: 0, =15, 0

Mid : 0, 295, 0 |

Secand : 0, -d44,. 0

A Layer Settings

] show &1

Close

o X| 0
E&EI =

7. Action Body 7t
body Ol M H73{E Direction

8.

Piston Lubrication Z2|5}7|

HO

M M3t piston Lubrication Of &=

M dd
7|2 ez ME /0o JELCH O] 22 AKX geometry Of §
g ct.
1. Lubricationl 2 MEHSIO OIRA 2F OF
2. Piston Diameter = 70, Piston Hight = 29 2

70.045, Cylinder Height 2 95 & &gtL|Ct,
= Cylinder & Piston 2| 7| 2 S X|E2|

FEZ|Y OM= 0.0225 2= ELCh

O \\o 1 0/1 E OI:IE—:!E)-I'—T‘— §|

=1 SLSHA 2785H0¢

Database Window Of|A| ST force 7t dHEIASS

oA Properties 2 AEiTt

HeEe "1,0,0'2

U=BL|C}, Cylinder
S|

=

C

—_

sHoISHL| I},

= -

Cylinder 2f Piston Of T3t &K geometry & 12{5IX| %2

ote 22 MEFsl F0fof

Cls
O

L|C},

225t Cylinder Diameter =

XO|E 2 2 Lhw ez EUCh 2
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3.

PISTON LUBRICATION (EHD)

Properties of Lubrication [ Current Unit @ Mykg/mm,/'s/deq ]

|Genera| IConnect::ur| Lubrication |

Piston Diameter |70. v |
Pistan Height |23, ILPv |
Cylinder Diameter | 70.045 L Pv |
Cylinder Height |35, v |
Dynamic Viscosity[Pa.s] | 6.2-003 Py |

Mesh Grid Setting 2 22/50{ Mesh size 2 =X ¢tL|C}. Circumference Node No.2
42 =, Axial Node No.2 29

ee= 1gg mzs gU, TN
Mesh Grid Setting x v

- 2y

rlo

<

Circumference Mode Mo, |42 |
Axial Node No. |21 | 2
X
il Hole _Groove Effects Setting |
Axial Direction

Circumference

¥ Starting Point

=  Mesh Grid 2| 327|7} Yot = disF m=gf

CHoi M A B0l EHD 3iME 20t 28Xz & 5+

= AL

e

«» 2 EEZY oM /|F Z0]|9 0| 70.045%n = 220.05 0|11 &0|= 95 QL|C},
M2t 5Smm HEZ Mesh Grid 2| 7|2 AME3SID AICHH Q= Higto
44 719t = WHOZO| == 19 |7t METL|C},
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PISTON LUBRICATION (EHD)

4. Asperity &S 2/5t0] Additional Options & 2250

Friction Coeff.

1]

Asperity Contact Points

Composite Elastic Modulus

2L &A K|S, Asperity

MN=E=2

22| £ 7t Roughness 0ff 4 & &t &S ot gLt

ALret7| flet oi2toly ZiS ottt Z2 = YL

MEO
HE=

5. Asperity
= Roughness: 0.001
= Composite Elastic modulus: 68000
= Elastic Factor: 0.003

=  Friction Coefficient: 0.5

A Additional Options *
— Viscosity Information
Pressure-Viscosity Coefficient[1/Pa] | 0. ‘
r— Asperity Contact Information
Direct Input ‘ - ‘ Each Parameter
Roughness[L] | 1.e-003 ‘
Composite Elastic Modulus[F/L*2] |68000. ‘
Elastic Factor | 3.e-003 ‘
Friction Coefficient |O-5 | | Friction ‘
— Pressure Boundary Condition Information
(@) Value () Expression
First Boundary[Pa] ‘O' |
Second Boundary[Pa] ‘0- |
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PISTON LUBRICATION (EHD)

Piston Lubrication Of CiSt Dynamic SiiAd 31 21t =240l
Piston Lubrication Of CHSH A|Z28[0|M A&l

@, 1. PistonLubricationEHD _Rigid.rdyn 22 22 XASHL|CE,

Dyn/Kin

. 2. Analysis 2| Simulation Type 1S0|A{, Dyn/Kin & MEistL|Ct,
3. Dynamic/Kinematic Analysis CHSIA}b LEEFHLICE,
4, HHE MENE =05 F, Simulation HES 22/3HLCt,
AutE 7|

—

P 1. Analysis £2| Animation Control 1Z20|A Play HHES =2 Animation & &QI$tL|Ct,
2. Lubricationl = M50 O A 2= O 70X Property = =igiL|Ct.
3. Contour Setting & 22/510] Pressure Type & Hydrodynamic + Asperity 2 MEiSL|Ct,
= TH| Lubrication &0 T3] =210| Z7hsg LT
4. Maximum Value S 1 2 HHZ3sl1 OK 2 &S =&LC

= Animation Play 2 CtA| ot Piston & @22 Z|CHZL0| LIZS =Hele 5= UG L L

Modell

Time = 0,00237000 Second Contour
Contour pe -
Pressure Type |Hydrodynamic+ Asperity |v|

— Min/Max Option

| Calculate Min/Max |

Minimum Value [F/L*2) o |
Maximum Value (F/L*2] [1. |
Scale [F/L*2) [5.e-002 |
Cut OFf Pressure (F/L*2) [o. |

| Show Contour Legend |

— Color Option

Color at Minimum Value

At tic
Color at Maximum Value | Automatic - |

OK | | Cancel | | Apply |
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PISTON LUBRICATION (EHD)

5. Lubricationl1 2| Property CliaH& A0 A| Output Data Export 2 2 2/2HL|Ct
6. 0M 2 KoM 2| FHL U= S Scope 2 &Y 5= AUHLICE

a. Thickness 2 M&{5l11 Angle base 0| A| Plotting Time 2 Frame = 80 2

—
Circum. Line 2 4 2 =3iL|C},

b. View 2 22/5l0 Circumference Line 2 225l Plot & S2!¢tL|Ct,

yort X

il
i
1l

@Thickness OPressure

V72N
@ |Hydrodynarnic =+ Asperity |,|

Time Frame
Plotting Time [ ]ANTime {}=————— 000236999969 |30 E
Circum. Line |4 [wiew]|[Pigt ]
Flotting Time ] All Time [— 0 B
Axial Line 11 / |[met]
pd
Plotting Grid ~ [1,1 ) | [Pt |
d

| Output File Export /

A Angle base - Thickness - 0

Bk N|EPDSF X EE] K| %E

0.035

e
0,020 - B

. LN
g 4 N\

0.015 - A

D'Dlu U 1 1 1 1 1 1
i 50 100 150 200 250 300 350

c. 4HH lines M2t 2 TES| FH7t HetdEds =Y + ASHCL

d. Pressure £ MEHSIO AUA HHSH LEHO|A Plot 2 S&|StLICt
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PISTON LUBRICATION (EHD)

namic = Asperity |'|

fime [ ANTime J{f—s
[4
e LAl Time |[F——

[1

[1,1

7
| Output File Export .~ |

Close 4

A pangle base - Pressure : Hydrodynamic + Asperity - B0 x

N EY L AL

ki
COPOOOPEEEORPHEL
@
[=]
.
|
ol

o 50 100 150 200 250 300 350
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PISTON LUBRICATION (EHD)

Chapter

RFlex Body = Piston
Lubrication 5}|A15}7 |
25

2 HoME A Holst Rigid Model Of Cylinder 2t Piston 2 RFlex Body 2 H2|5}0]

Deformation 2 12{$t Piston Lubrication 2 dA1slj& L|C}.

/0l 22 ALt

30 =
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G-Manager

PISTON LUBRICATION (EHD)

RFlex Body 145} |
1. Flexible ®2| G-Manger -1 E0|A] G-Manager O}0|2Z S&gL|Ct,
2. Working Window 0| Cylinder Body 2 M&{5t™H G-Manager CH2HAA}7L LIEFEL|CE
3. Target Converting Body 2 RFlex £ E{5l1 Type 2 Swap using RFI File 2
=g
» B SEZ|Y XS 2|50 RFI file 2 <Install Dir>\Help\Tutorial\Toolkit\EHD
EM0M ®MSE UL
4. RFI File Path 0f Cylinder.rfi & &8gL|Ct
5. Reference 2 Cylinder & AE%fL|LCt,

19



PISTON LUBRICATION (EHD)

6. G-Manager CH3HMAO|A Execute 2 S2/6HH Of2fet 20| RFlex Body 2| Cylinder 2
WA E Lt

RFlex [~

Swap using RFI File

— Options
Target Geometry |Cy|ir1der |
RFI File Path ||rication\DemoModeI\CyIinder.rfi “Z”
Reference | Cylinder ”Z”

| Additional Option |

—Assist Modeling
Mame |Cy|ir1der |

Initial Velocity

[ soint [ Force [+] Geo Contact

[ Create CAD Data File |

Execute I | Cancel

7. Piston Of CHSHA = @[t 22 HRHOZ Piston.rfi 22 0|83l0 RFlex Body £
w gL Ct,

PatchSet /45}7|

1. Working Window 0| A] Cylinder Body & MEHSIO] OFRA S HE 22gtL|C},

' 2. Flex Edit Mode 0] TI2/5l% o™ PatchSet 2442 2|4 RFlex Edit £{2| Set 15 0j|A]
Patch Set O}0|2=2 Z&|gfL|Ct.

Patch

20



PISTON LUBRICATION (EHD)

3. Patch Set Cf2t4X10jA| Add/Remove
(Continuous) 2 £2/5t1 Cylinder
Body 2| ot% ™0j| U&= Patch stLtE
MERSHL|CE,

4, 0OFRA 2% MRFO0|A Finish Operation 2
L+21 OK Z Patch Set CHSHALE
EtO ™ SetPatchl O] Y dE|SS &olet
= AELCH

5. Exit Of0|22 Z2/5A Assembly
Mode £ =02 F| CtA| Piston Body 2

Meso] 0ieAg o YL

6. PatchSet ¥4& 2[5l0] RFI

x Edit 2| Set 1E0|A Patch Set O0|2& Z2!5tL|C},

7. Piston Body 0
Patch Set, & 7

Gas Z& 22 E 7t& SIHO| Patch Set 1t Piston Lubrication & [t

up i
ra
on
-
Il

Piston.SetPatch1

8. Exit Of0|22 Z2!5|A Assembly Mode 2 Z0}SL|Ct,

21
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Pressure

-

PISTON LUBRICATION (EHD)

Piston 0| Modal Pressure Load H2|5}7|

1. Rigid Body 0ilA A%l Translationall S AHK|®L|CE

2. Flexible £°| RFlex 1&0|A
Modal Pressure Load 00|28

=

Modal Pressure Loads

Patch Set | Piston.SetPatch2 ]

|:|Repcurt Modes | |

3. Modal Pressure Loads
[Hg-,_l_)gxl_oﬂkl Patch Set % 9:E|-A-| Base Body Name (Rigid Only) |Ground |

L= Piston.SetPatch2(Piston Prassure Direction Cup (®) Down
SIH PatchSet)2 ME{SHL|C

Preview Pressure Direction

4. Pressure Direction 2 — Expression
Down 22 HZ3t0] Piston Pressure | Ex_Modal_Pre | AKISPL(-1*[MODIAZ[1,2),-720d]*r
OlfZo =2 Y=0| IHSHiX | =5

2L,

Use Converged Results

Step Size Criteria | 1.8-6 |

5. ELZ2 2250 Expression List
EHéP}D}‘X"O“A-I OK | | Cancel
EX_Modal_Pressure &

MENSIA Pressure 4fS M™EEHL|CH.

Piston Lubrication 2| RFlex Body 2| PatchSet A 75}7|

1. Lubricationl 2| Property CHSIAAIE QESILICE,

22



PISTON LUBRICATION (EHD)

2. Cylinder 2} Piston Of CHsiAl Zf Patch Set 2 2250 FL|Ct.

r Piston
Patch Set [RFlex) | Piston.SetPateh [r]
| Profile | | Output Paint for Clearance |
— Cylinder
Patch Set [RFlex) | Cylinder.SetPatchi

| Prafile | | Film Thickness

Piston Lubrication 0f| Cli{St Dynamic Sfj4] 5! A1} 20l
RFlex Body 2| Mode = Z0|7|

Z} Rflex Body OFCH Mode 7t 10 7 O EMELICE. 3| AlZHES T=AI7|7] fI5h 2 Body OFCt
570 Mode 2 AFSIEE gL L.

23



@
Dyrl'l,-'Kin

-

1. Cylinder Body & 1Ei3}0] OFRA 2=
E|

070X Property S {EHSHL|CE

2. Cylinder Body 2| Property CH3HAFXOf A
RFlex T0f| A= Mode & MEHSILICE,

3. Mode Range Z Mode Type =2
MEISED X Mode Off CHslH Check 7t
INX| =5 UnSelect 2 S2/gfL|C

4. 7~11 2 LSO Select 2 225t

H Mode £H 5717t Check 7t E|=X|
i.*odi.“—llif.

5. Piston Body Of C{S{A = @[t 22
BHHOZ 51| Mode Bt MEHZ| =&
StL|Ct,

Piston Lubrication Of CHSH A|Z22[0| A5}

=

Analysis

2
3. Dynamic/Kinematic Analysis CHS}AMAFZ} LIEFEL|CE,
4

End Time 2 0.03, Step 2 1000 2= HATH

- 9 3420 84 Ajzto] 2RELCH

—/ —

A

PISTON LUBRICATION

Properties of Cylinder [ Current Unit : N/kg/mm/s/deg ]

(EHD)

PistonLubricationEHD _RFlex.rdyn 22 T2 XAt Ct,

T9o| Simulation Type 1E0{A, Dyn/Kin & {EigtL|CY,

General Graphic Property Origin & Orientation
Body FEInfa. RFlex MNode Scope
— RecurDyn/Flex Input File Mame
[ cylinder.ri |
seq | Sal |Freq. Damping Ratio ||E|
7 |7 5796.34 - |§|
5 [w |5936.04 -
9 |w 613378 i
10 |7 2404.43 -
11 [ |13860.53 .
12 [ 1416818 -
13 |[ |14289.98 i
1a |[ [15292.03 1, [+]
@Mode OAnimation ODamping
—Mode
|ModeRange |v||'." |~|‘I‘I |
[ Select ] | Unselet |
— Mass Invariant
Fartial Full
OK || Cancel || Apply
- - o .
%, Simulation HE2 S&/LIC}

24




PISTON LUBRICATION (EHD)

1

Ole 28 AlZh

7 6
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PISTON LUBRICATION

Contour Z1 27|

(EHD)

1. Cylinder& &7|7| 2I8ll Layer Settings CHSIA X0 A Show All {35 111 Layer

1 H0 HOo|= &8 MFSL|CE,
2. Lubricationl & MEi5I0 OIRA 2F O R0|A Property 2 AE{SL|CY,
3. Show Pressure Contour 2 X|35}t1, Contour Setting 2 = 2/2/L|LCt.

4. Lubrication 2| M| force & =¢15}7| 2[5l Pressure Type = Hydrodynamic +
Asperity 2 MEi5tT Apply 2 =2 Contour 2 =QISHL|C},

A Contour x
Contour Type |Projecticur1 |'|
Pressure Type |Hydmdynamic = Asperity |V|

— Min/Max Option

Calculate Min/Max |

Minimum Value (F/L*2) [o. |
Maximum Value (F/L*2) [11.3828552019084 |
Scale [F/LA2) |5.e-002 |
Cut OFf Pressure (F/L*2) [0 |

| Show Contour Legend |

— Color Option

Color at Minimum Value | M |

Color at Maximum Value | - |

| OK | | Cancel | | Apply

| o iy L

5. Piston 2| Skirt £20tS 27| 25l Contour CH3HA XA Cut Off Pressure € 0.1 2

225t Apply 2 =2{ Contour S & QIgHL|C},

26



PISTON LUBRICATION (EHD)

A Contour ®
Contour Type |Projectior1 |'|
Pressure Type |Hydrodynamic+ﬁsperity |v|

— Min/Max Option

Caleculate Min/Max |

Minimum Value (F/L*2) |o. |
Maximum Value (F/L"2) | 11.3828552019094 |
Scale (F/LA2) |5.e-002 |
Cut OFf Pressure [F/L*2) [0] |

| Show Contour Legend |

—Color Option

Color at Minimum Value | - |

OK | | Cancel | | Apply |

Plot Of| A| Z1t H7|
1. Analysis 2| Plot 1 E0|A Plot Result Ot0|22 22/gfL|Ct.

2. Plot Window 0| Al Home 2| Windows 1&0|A Show upper Windows O}0|2&

SgLch

27



PISTON LUBRICATION (EHD)

21Z E0o|l&= Tool B2 Animation 1E0A Load Animation OfO|22 Adlstn QEX%

%0{= Plot Database 0| A Force/PistonLubrication EHD

4.

5.

Force/Lubrication1/TotalForce/FX_Total 2 &{5}0] plot & Z1&L|C}.

== FX_Total - Lubrication1 (N)
PistonLubricationEHD_Tutorial_RFlex

NARESES
MVAH AS':

1500.00

Force (N)

—

-1500.

0.000 0: 3 0.005 0: x 0: 10 0.013 0., ;5 0: 318 0.020 0. ;! ﬂ: 25 0.1 }! 0.030
Time (s)

2tM 12 plot 2 X|21 Plot Database 0|A{ Of2f & data & 1&LICt

=  Force/PistonLubrication EHD
Force/Lubrication1l/HydroDynamicForce/POSITIVE_X/FX_Hydro

= Force/PistonLubrication EHD
Force/Lubrication1l/HydroDynamicForce/NEGATIVE_X/FX_Hydro

— FX_Hydro - POSITIVE_X (N) — FX_Hydro - NEGATIVE_X (N)
PistonLubricationEHD_Tutorial RFiex

Negative X Positive X Ncagétiv'e X (+LForc.e |
o, | :
BEETSZl\EEE
el i f/ \ g \, ﬂhr } \ f
; \_/'\ ;IJ' \\:H\\ i \ 1/ \\ /N
M Wil
- N |
: Positive X () Force
EHD Marker 0.000 0.003 0.005 0.008 0.010 0.08 0.015 0018 00w 0.0 0.0 00 0.0

Tme (s)

Home %{°| Windows 1 &0|Al Add Page Ot0|2& 22/5l0{ Plot Window 0 H|O|X|&
F71%t CtS Plot Database O|A Ot2ff & data & & LICt.
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=  Force/ PistonLubrication EHD
Force/Lubrication1/AsperityContactForce/POSITIVE_X/FX_Asperity

= Force/ PistonLubrication EHD Force/Lubricationl1/AsperityContactForce
/NEGATIVE_X/FX_Asperity

—FX_Asperity - POSITIVEX (N) — FX_Asperity - NEGATIVEX (N)
PistonLubricationEHD_Tutorial_RFiex

S S SESE

i/ Z)

Force (N)

. 0.000 0.003 0.008 0.008 0.010 0.03 0.015 0.018 0.020 0.023 0.025 0.028 0.030
Time (s)

= Plot 1} contour Z1tE S5t A[Ztof E FE X[F 2o 27|E &g + AU

SISH= QIX|OfM SEO| ZH BOIS}|

1. Modeling Window £ C}A| =017t Lubricationl 2 &SI OIA 2
Property 2 MEHSHL|CE,

A%
=
3r
2
>

2. Lubrication1 2| Property CH@t&XI0jA Output Point for Clearance & 2= LICt.

3. @O 22ar 2 /AKoM g FAHE
2toI5t7| 2{5t0] Output Gap Point Point 3
Tt RS A- LT

Point 1

a. Reference Marker &
Pistion.Markerl 2 Q2gtL|C},

Point4 Point 2

Ref. Marker
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b. Add = Of2f ¥ =510 ot =E YHFLIC

1) Height: 14, Angle: 0 Output Gap Paint X
2) Height: -14, Angle: 0 No Height Angle Add
3) Height: 14, Angle: 180 : u =
4) Height: -14, Angle: 180 i ‘1‘1 li

c. Close= 2850 HatdAtE

BHaLoh

Reference Marker |Piston.Marker1 ||E|

Close

4. S =05t7| 23 CHA A S s> LIC

=

5. Analysis ®2| Plot 1 E0(A| Plot Result O}0|22 Z&gtL|Ct,

6. Plot Window 0|A] Home 2| Windows 150|A Show upper Windows O}0|2&
S et

7. 2% HO0|&= Tool ®2| Animation 1 E0{A| Load Animation O0|Z22 AMsStDT QEZ
#0|= Plot Database 0| A| Force/PistonLubrication EHD

‘l'gx" NN N ~— Point1_Gap (mm)— Poin_Gap (mm)
N — Point3,_ Point4_G: (

PistonLubricationEHD_Tutorial_RFlex

Length (mm)

——

0.000 0.003 0.005 0.008 0.010 0.013 0.015 0.018 0.020 0.023 0.025 0.028 0.030
Time (s)

Force/Lubrication1/MeasurePoints O2{0] /= 4 79| data & Z5 & L|Ct.
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Chapter

Piston Profile =25}0{ Piston
Lubrication Sl|A1S}H |

= A Hol3t RFlex Model A 22 £ 810| Piston 2| Profile 2 HZ3I0 sl As|=
O
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Piston Profile =45}7|

Lubricationl 2 MEi50] O A 2= O70|A Property = MEigL|C
Lubrication1 2| Property CH3HXLOA Piston 150 U= Profile 2 S2/gLICt
Piston Profile CHSIA X7t L2 ™ Use Profile S M35t of2fet 20| Profile & MY %
ofetoje S0 tiet 252 Y=L o

* Profile Length: 29

* Number of Angle: 44

= Reference Marker: Piston.Markerl
*  Number of Height: 19

Piston Profile [} X0 A Create Data Field Uniformly = 2&|5tH 21} 0|0 [}2
data £0| Xts0 =2 MAEIL|CEH

Export 2 =2 44 & data E2 export BfLILCE.
=  Piston Profile CHSIA X0 M= Y data S0 Cist +HE & = 27| W&o
Export 5t0f At Z+2 HIAE Of|C|EHE 0[83t0 H|O|HE gL Ct.
Import 2 28|50 2 FEZ|Y0A HMS5t= ProfileData.csv file 2 7HA|1 FLICH (oY
2|X|: <Install Dir>\Help\Tutorial\Toolkit\EHD\PistonLubrication)
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Piston Profile

Profilel | profile2

Use Profile

Profile Length |29 [lpv]  mumberorangle [24 |

Reference Marker |Piston.Marker1 "E“ Mumber of Height |19 |

Create Data Field Uniformly |

r— Profie

o 8.18181... | 16.3636... | 24.5454... | 32.7272... | 40.9090... | 49.0909... | 57.2727... | 65.4545... | 73.6363... B1.B1E‘I...||E|
4,8333333... 0 0 0 0 0 0 0 0 0 0 0
3.2222222...
1.6111111..

0
-1.611111..,
-3.222222...
-4.833333...
-6.444444,
-8.055555...
-9.666666...
-11.27777...
-12.88838...

-14.5

K m [»]

o

| Import || Export |

| Ok | | Cancel |

7. Piston Profile CHSIAAIE OK 2 EHot ZEO| 831 Lubricationl 2| Property
L2t XS OK gfL|Ct,

SHAISHA] H| sl E7|
1. PistonLubricationEHD _RFlex2.rdyn © 2 223 XN&3L|C,

:ﬁﬁ) Analysis ©{°| Simulation Type 1E0|Al, Dyn/Kin & MEiSIL|CY,
Dyn/Kin

-

Dynamic/Kinematic Analysis CH3}AF7}F LFEFEFLICE,

Eal R

SHE M

i
[tot

oIS &, Simulation HHES S|},

E 5. Analysis 2| Plot 10| Plot Result Ot0|22 22/gfL|Ct.

Result
" 6. Plow Window 0| O|X0j siAst Z1f TR rplt 2 import & L|CF.

33



PISTON LUBRICATION

7. Plot Database 0|A] Force/PistonLubrication EHD
Force/Lubriationl/AsperityContactForce/NEGATIVE_X/FX_Asperity data

— FX_Asperity - NEGATIVE_X - PistonLubrication_Ch8(N)  — FX_Asperity - NEGATIVE_X - PistonLubrication_Ch4_ChS (N)

PistonLubricationEHD_Tutorial_RFlex
700.00

600.00

= Non-Profil

D

500.00

400.00 -

Force (N)

300.00

200.00

100.00

|
ol A . \

0.000 0.00

0.005 0.008 0.010 0.013 0.015 0.018 0.020 0.023 0.025 0
Time (s)

.028 0.030

MEi5}D OFPA 92 B50)A Multi Draw 2 S22t

= Piston 2| Profile Off 2} Zurt MPLE S 2HRISHASLIC

Thanks for participating in this tutorial!

(EHD)

K=}
=
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