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r Prerequisites

Ansys LS-Dyna installed as part of Ansys 2020R2 package (or later release)
* LS-PrePost installed as part of Ansys 2020R2 package (or later release)
* LS-Run installed as part of Ansys 2020R2 package (or later release)
* Notepad++
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|5# LS-DYNA Keyword Tfile creat=d by LS-PrePost(R) V4.7.7 — 17E=b2020

r Goal

1
2 £4 Created om Sep-11-2023 (08:23:52)
3 *EEYWCRD
4 [H*TITLE
. = 5 £F title
e Learn basics of the syntax of LS-DYNA keyword file (.k) € Ball Tmpact on Plate
7 [F*CONTROL TERMINATION
. . . = = : p i g ; s - 2 s
e Configure Notepad++ to highlight LS-DYNA keyword syntax C i M Ml Ml . B
14 [C]*DATAEASE BINARY D3IFLOT
13 £ [s§= Tede beam npltc paetid
12 0.1 Q0 g a a
i3 4 iocopt rats cutoff window tVpe pEst
14 a a.0 0.0 g.a a a
15 [F]*BOUNDARY SPC SET
16 c$ n=id cid dofx dofy dofz dofrx dofry dofrz
17 i a i i 1 a a 0
12 [F|*SET_NODE_LIST TITLE
NODESET (SPC) 1
24 £ sid dal da2 da da4 solver
21 1 0.0 0.0 0.0 0.0MECH
22 £ nidl nid2 nid3 nid4 nids nidé nid7 nids
23 2Z5E8 258 2588 2589 2590 2591 2552 2593
24 2554 25495 2586 2587 25498 25855 2600 2€01
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42 1021 1072 1123 1174 1225 1276 1327 1378
43 1429 1480 1531 1582 1633 1684 1735 178&
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45 [C]*CONTACT AUTCMATIC SURFACE TG SURFACE ID
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52 2 2k 3 Q a Q0 a
53 £ f3 fd de vC vdc penchk bt de
=T | .40 0.0 0.0 g.a 0.0 a 0.01.00000E20
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r Tutorial #2

We will explore and modify LS-DYNA keywork file .k created in Tutorial #1
(Ball impacting a plate):

Plate

Dimensions: 200mm x 200mm x 0.1mm Ao ; .
) Specifically, we will modify:
Material: Steel :
: Plate thickness
density RO = 7.83e-6 kg/mm3
Elastic Modulus E = 207 GPa

Poisson’s ratio PR = 0.3

Plate material

Ball
Dimensions : radius = 25mm

Material: Steel Pinned support

density RO = 7.83e-6 kg/mm3 \

Pinned support

Elastic Modulus E = 207 GPa
Poisson’s ratio PR = 0.3
Ball will be modeled as a Rigid Body

Boundary Conditions
Plate is pinned supported (UX=0, UY=0, UZ=0, RX=free, RY=free, RZ=free)
along all 4 outer edges

Initial Velocity
Ball Initial Velocity = 10mm/ms
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Units

LS-DYNA requires that the Units set used is consistent.
Definition of consistent units:

1 force unit = 1 mass unit * 1 acceleration unit

1 acceleration unit = 1 length unit / (1 time unit)*2
1 density unit = 1 mass unit / (1 length unit)”3

We will use the [kg-mm-ms-kN] units set in this tutorial. Consistent set of units for Steel

A
1 1

Consistent set of units for Steel

kg m 5 N Pa ] 7.83E+03 2.07E+11 15.65 9.806
kg cm s 1.0e-02N 7.83E-03 2.07E+09 1.56E+03 9.81E+02
kg cm ms  1.0e+04 N 7.83E-03 2.07E+03 1.56 9.81E-04
ke cm us 1.0e+10N 7.83E-03 2.07E-03 1.56E-03 9.81E-10
kg mm ms kM GPa kM-mm 7.83E-06 2.07E+02 15.65 9.81E-03
g cm 5 dyne dyne/cm? erg 7.83E+00 2.07E+12 1.56E+03 9.81E+02
g cm us 1.0e+07N  Mbar  1.0e+07 Ncm 7.83E+00 2.07E+00 1.56E-03 9.81E-10
g mim s 1.0e-06N Pa 7.83E-03 2.07E+11 1.56E+04 9.81E+03
g mm ms N MPa M-mm 7.83E-03 2.07E+05 15.65 9.81E-03
ton mm 5 N MPa M-mm 7.83E-09 2.07E+05 1.56E+04 9.81E+03
Ibf-s%fin in 5 Ibf psi Ibf-in 7.33E-04 3.00E+07 6.16E+02 386
slug ft 5 Ibt pst Ibf-ft 1.52E+01 4.32E+09 51.33 32.17
kgf-s¥/mm  mm s kgf kgf/mm? kgf-mm 7.98E-10 2.11E+04 1.56E+04 9.81E+03
kg mm 5 mN 1.0e+03 Pa 7.83E-06 2.07E+08 9.81E+03
g cm ms  1.0e+1 N 1.0e+05 Pa 7.83E+00 2.07E+06 9.81E-04
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r LS-DYNA keyword file

1. Navigate to your Tutorial #1 folder and find file with extension .k.
2. Copy it to another folder (for example, T02_ImpactBallOnPlate_keyword), and rename to TO1_PADT_ImpactBallOnPlate_mod01.k
3. Open the file in Notepad++

(C) » Data » Z01_Training » PADT Blog » L5-Dyna_Tuterials » T01_ImpactBallOnPlate (C:) » Data » Z01_Training * PADT Blog * LS-Dyna_Tutorials » T02_ImpactBallOnPlate_keyword » thekns0.l
- Mame Date modified Type Size &3 Mame Date modified Type Size
| ] TO1_PADT_ImpactBallOnPlate.k 0/11/2023 8:23 AM K File 1,467 KB || TO1_PADT ImpactBallOnPlate_mod01.k 10/3/2023 8:28 AM K File 1,468 KB

\ 4

e; |5# LS-DYNA Reyword file created by LS-PrePost(R) V4.7.7 - 17Feb2020

z 5% Created on Sep-11-2023 (08:23:52)
*EEYWORD
4 [*TITLE
5 S# title
& Ball Impact cn Plate
7 [j*CONTROL_TERMINATION
3 5% endtim endcyc dtmin endesng endmas nosol
9 10.0 (0 0.0 0.01.000000ES 0
Note: 10 [I*DATABASE BINARY D3PLOT
A, g, 11 5% dt lcdt beam npltc psetid
See Appendix 2 to configure Notepad++ to color-code LS-DYNA 0.1
. 13 SF icopt rate cutoff window type pset
keyWO rd f| |e 14 0 0.0 0.0 0.0 0
15 []*BOUNDARY SPC_SET

ie SF nsid cid dofx dofy dofz dofr=z dofry dofrz
!

17 1 0 1 1 1 0 0
18 El"‘SET_NODE_LIST_TITLE
19 NODESET (SPC) 1

S5# sid dal daZ a3 dad solver
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r LS-DYNA keyword file

1. Keywords start with * (for example, *KEYWORD, *CONTROL_TERMINATION)
2. 8fields of 10 characters each (or 10 fields of 8 characters each, e.g. *“NODE keyword)
3. Use S for comments
4. Keywords, materials and solvers are extensively described in LS-DYNA Keyword User’s Manual Volume |, Il and Il respectively. See Appendix 1 on how to access
them.
| | A A | A | |
[ \ \ ||| \ \ \ \l \
1 E# LS-DYNA Keyword file created by LS-PrePost (R} V4.7.7 — 17Feb2020
2 5# Created on Sep—-11-2023 (08:23:52)
3 *REYWORD
4y FJ*TITLE
5 S# title
& Ball Tmpact con Plate
keywords Iy E*CGNTRGL_TERMINATIGN
B 5% endtim endcyc dtmin endeng endmas nosol
10.0 0 0.0 0.01.000000E8 0

E| *DATABASE BINARY D3PLOT

1] % dt lcdt Deanm npltc psetid
/ 0.1 0 g 0 o
12 » B# icopt rate citoEH Window tyvpe pset

comments 1 3 s S7e e 1 _
J_-‘-'_l L L. L (. . L 1]
\5\5}] *BOUNDARY SPC_SET
16 > EF i

=]

1 0 1 1 1 0 0
El*SET NODE_LIST TITLE
NODESET (SPC) 1

{aln]

nsid cid dofx dofy dofz dofrx dofry
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Z8 5# sid dal da2 da3 da4! solver

4 B k| 0.0 0.0 0.0 0.0MECH

22 (S nidil nid?2 nid3 nid4 nids nidé nid? nidB8
x3 258¢ 2587 Z588 2539 2590 2597 259> 2593
24 2554 2595

Card 1
*SET_NODE_LIST

Card 2 Gards




Steps

e —

» 1 Create Geometry and Mesh LS-DYNA keyword file from Tutorial #1 already contains geometry/FE mesh
of a Plate and a Ball

2 Boundary Conditions

3 Material Properties

4 Section/Element Properties

5 Assign Material and Section Properties to Parts
6 Contact

7 Initial Velocity

8 Analysis Time and Output Controls

9 Submit Analysis in LS-Run

10 Postprocess results in LS-Prepost |



r FE Mesh / Nodes / Elements

1. Search (CTRL+F) in Notepad++ to find *“NODE keyword. No changes needed here. Let’s just learn about the syntax of *“NODE keyword.

*NODE: define a node and its coordinates in the global coordinate system

IDste s Solslde oL ® 00 06 00 O O0 O®
 ——
| | | 1 1 | A
I |'f | || |'f | \ |

characters each

5608 [-]*NODE

9g0%9 S nid X ¥V z tc rc
Se10 1 -100.0 -1 0.C [ [
Sel1l 2 -G&.0 -1

Ggl12 3 -g2.0 -1

G613 4 -g8.0 -1

G614

nid Node number/ ID

X X coordinate

y Y coordinate

4 Z coordinate

tc Translational Constraint
rc Rotational Constraint
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r FE Mesh / Nodes / Elements

1. Search (CTRL+F) in Notepad++ to find *ELEMENT SOLID keyword. No changes needed here.

*ELEMENT SOLID: define 3D solid elements

There are 10 fields of 8
o en — 0 0 O O O 0 00 0 O ng
characters eac ; : : 1 ! A 1 ’ 1 N
| | | | | W || \ | | 1 \ W 1

104 ||*ELEMENT SOLID

105 2 - eid pid nl n2 ni nd nS ne n7 ni g
106 2501 2 2e02 2723 2734 2613 2603 2724 2735 1
107 2502 2 3

108 2503 2

109 2504 2

110 2505 2

Description (Card 1 | For elements with 4-8 nodes the cards in the format of LS-DYNA v 940-970 are still supported. The older format doesn’t include Card 2)

n7

eid Element ID
pid Part ID

nl Nodal point 1
n2 Nodal point 2
n3 Nodal point 3
n8 Nodal point 8

We Make Innovation Work
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r FE Mesh / Nodes / Elements

1. Search (CTRL+F) in Notepad++ to find *ELEMENT SHELL keyword. No changes needed here.

*ELEMENT SHELL: define 3, 4, 6, and 8 node elements including 3D shells, membranes, 2D plane stress, plane strain, and
axisymmetric solids.

T o —0 © 0 06000000
 —
characters each | N i L L 1 A I I A
[ | | I \ \ | | \ | 1

1

7106 [C]*ELEMENT SHELL

": 5% eid pid nl n2 n3 n4 nS ne n7 nd
71 1 1 52 53 2 1 il
7109 2 1 53 54 3 2 J
T110 3 1 54 55 - 3 J
7111 4 1 55 Se 5 4 1] il 1l 0
7112 5 1 =13 57 & 5 il il J J
Description (Card 1)
eid Element ID
n4 n3
D pid Part ID
nl Nodal point 1
nl n2 >
n2 Nodal point 2
n3 Nodal point 3
n4 Nodal point 4

m We Make Innovation Work n5 - n8 Mid-side nodes for eight node shells
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Steps

e E——

1 Create Geometry and Mesh

» 2 Boundary Conditions LS-DYNA keyword file from Tutorial #1 already contains pinned support
Boundary Condition for outer edges of the Plate.
3 Material Properties
4 Section/Element Properties
5 Assign Material and Section Properties to Parts
6 Contact
7 Initial Velocity
8 Analysis Time and Output Controls

9 Submit Analysis in LS-Run

10 Postprocess results in LS-Prepost |



r Boundary Conditions

1. Search (CTRL+F) in Notepad++ to find *BOUNDARY SPC SET and *SET NODE_LIST TITLE keywords. No changes needed here.

17 E*EDUNDARY_EFC_SET
] S¥ n=sid cid dofx dofy dofz dofrx dofry dofrz
pr— | 0 ] ] 1 0 0 0
E*SET_NDDE_]'_IST_TITLE
NODESET (SPC) 1

w o

g

% T T T T S Y Y P

2 SF =id dal daz da3 da4d solver

3 1.0 0.0 0.0 0.0MECH

4 Sk nidl nid2 nid3 nid4 nids nide nid7 nidsg

5 2586 2587 2588 2589 2540 2591 259z 2593

E 2594 2595 2596 2597 2598 2599 2600 2601

*BOUNDARY SPC SET *SET_NODE_LIST_TITLE
define nodal single point constraints applied to a nodal set define a nodal set with some identical or unique attributes
. L Variable Description (Card 1 | this card is required)
Variable  Description (Card 1)
sid Set ID
i D D
nsid Node ID or nodal set | dal First nodal attribute default value
cid Coordinate system ID da2 Second nodal attribute default value
dofx Insert 1 for translational constraint in local x-direction da3 Third nodal attribute default value
dofy Insert 1 for translational constraint in local y-direction da4 Fourth nodal attribute default value
. . . . . solver Name of solver using this set (MECH, CESE, etc.
dofz Insert 1 for translational constraint in local z-direction g ( )
dofrx Insert 1 for rotational constraint about local x-axis Variable Description (Card 2a | included if and only if the keyword option is unset, LIST, or
LIST_SMOOTH. Include as many cards as needed)
dofry Insert 1 for rotational constraint about local y-axis nid1 Node D 1
dofrz Insert 1 for rotational constraint about local z-axis
nid8 Node ID 8

We Make Innovation Work
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r Boundary Conditions

*BOUNDARY SPC SET and *SET NODE_LIST TITLE keywords allowed to specify boundary conditions on all outer edges as shown below.

Each outer edge is fixed in X, Y, Z while is free to rotate in RX, RY, RZ.

We Make Innovation Work
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Steps

e E——

1 Create Geometry and Mesh
2 Boundary Conditions
» 3 Material Properties We will modify material property for the Plate, and keep Rigid
material property for the Ball as is
4 Section/Element Properties
5 Assign Material and Section Properties to Parts
6 Contact
7 Initial Velocity

8 Analysis Time and Output Controls

9 Submit Analysis in LS-Run

10 Postprocess results in LS-Prepost |



r Material Properties | Plate

1. Search (CTRL+F) in Notepad++ to find *MAT ELASTIC TITLE keyword.

68 El *MAT ELASTIC TITLE
69 Steel

1] 5% mid ro e pr da db not used

2. Replace all 4 lines with the following: :

[F]*MAT POWER LAW PLASTICITY

54 HIN RHO E 2= i I src srp
g Eg/mm™3 GPa GPa

1p.7126E-066.8943E+01 0.3301.2463E-01
i Y epfs

0.0872

0.070747

*MAT_POWER_LAW_PLASTICITY (also known as *MAT_018)

*MAT _ELASTIC (also known as *MAT_001)

This is an isotropic plasticity model with rate effects which uses a power law hardening rule

This is an isotropic hypoelastic material

. L. Variable Description (Card 1)
Variable Description (Card 1)
mid Material ID
mid Material ID )
ro Mass density
ro Mass density e Young’s modulus
7
€ Young’s modulus pr Poisson’s ratio
pr Poisson’s ratio k Strength coefficient
da Axial damping factor n Hardening exponent
db Bending damping factor src Strain rate parameter, C. If zero, rate effects are ignored
sr Strain rate parameter, P. If zero, rate effects are ignored
k (not used)  Bulk modulus 2 2 z 2
Description (Card 2)
sigy Optional input parameter for defining the initial yield stress

) vp Formulation for rate effects
We Make Innovation Work
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r Material Properties | Plate (cont.)

Therefore, we changed perfectly elastic material properties (*MAT _ELASTIC _TITLE) to elastoplastic behavior with isotropic hardening
(*MAT POWER LAW_PLASTICITY).
Further, you’ll see that this Material ID is assigned to the Plate.

You can read more about *MAT POWER LAW PLASTICITY in LS-DYNA Manual Volume II.

[-|*MAT POWER LAW PLASTICITY

N = = I - ‘ Remarks:
=t MID RHO FE FH E H| src STrp
= Eg/mm™3 GFa GFPa . . . . . - . . . .
15 . 7126F—066 . 8S48E+01 o0.33d1 . 29e38-01ll 0.070747 3.0 9.0 Elastoplastic behavior with isotropic hardening is provided by this model. The yield stress,
5 sigy vp epfs 7, is a function of plastic strain and obeys the equation:

J.0 J.0 J.08972

z PN TF
oy, = ke = k(g,, + &)

where ¢, is the elastic strain to yield §nd &’is the effective plastic strain (logarithmic). If

yp

Material: Aluminum Pure-H12 Sheet
density RO = 2.71e-6 kg/mm3
Elastic Modulus E = 68.948 GPa
Poisson’s ratio PR = 0.33
Plastic failure strain for element deletion EPFS = 0.0972

We Make Innovation Work
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r Material Properties | Ball

1. Search (CTRL+F) in Notepad++ to find *MAT RIGID TITLE keyword. No changes needed here.

*MAT RIGID TITLE: This is *MAT 020. Parts made from this material are considered to belong to a rigid body.

[(|*MAT RIGID TITLE .
Rigid Material: Steel

o] ] & e e an density RO = 7.83¢-6 kg/mm3
4 Con con Elastic Modulus E = 207 GPa
Poisson’s ratio PR = 0.3

Description (Card 1 | this card is required) Description (Card 3 | must be included but may be left blank)

Material ID Local coordinate system for local output to rbdout
ro Mass density al-v3 Alternative method for specifying local system
e Young’s modulus. Reasonable values must be chosen for contact analysis
pr Poisson’s ratio. Reasonable values must be chosen for contact analysis
n MADYMO3D 5.4 coupling flag
couple coupling option if applicable
m MADYMO3D 5.4 coupling flag
alias VDA surface alias name

. . , Further, you’ll see that this Material ID is assigned to the Ball
cmo Center of mass constraint option (cmo = 0: no constraints)

We Make Innovation Work
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Steps

e E——

1 Create Geometry and Mesh
2 Boundary Conditions
3 Material Properties
» 4 Section/Element Properties LS-DYNA keyword file from Tutorial #1 already contains SHELL section
property for the Plate, and SOLID section property for the Ball
5 Assign Material and Section Properties to Parts
6 Contact
7 Initial Velocity
8 Analysis Time and Output Controls

9 Submit Analysis in LS-Run

10 Postprocess results in LS-Prepost |



r Section Properties / Element Formulation | Plate

integration points

1. Search (CTRL+F) in Notepad++ to find *SECTION SHELL TITLE keyword. No changes needed here for now.

*SECTION SHELL TITLE : Define section properties for shell elements.

[F|*SECTION SHELL TITLE

Section Shell i tl
=t secid 1 shrf nip propt gr/irid icomp setyp
1 1.0 2 1.0 i i 1
=3 tl T3 t4 nloc marea ideof edgset
0.1 0.1 0.1 0.1 0.0 2.0 2.0 i

TR Am e A G PR w, doal P e ol o aoa LT A T T Y A e A T JrR. A dTm A a. s N e A oo e

Description (Card 1 | mandatory) Description (Card 2 | mandatory)
tl

secid Section ID Shell thickness at node n1
elform Element formulation options (elform = 2: Belytschko-Tsay) t2 Shell thickness at node n2
shrf Shear correction factor which scales the transverse shear stress t3 Shell thickness at node n3
nip Number of through thickness integration points t4 Shell thickness at node n4
propt Printout option (propt =1: Average resultants and fiber lengths) nloc Location of reference surface (shell mid-thickness) for 3D shell elements
. . . (nloc = 0: Nodes are located at mid-thickness of shell (default))
gr/irid Quadrature rule or Integration rule ID (gr / irid = 0: Gauss/Lobatto)
; ; ; ; ; ; marea Non-structural mass per unit area
icomp Flag for orthotropic / anisotropic layered composite material model
idof Treatment of through thickness strain
setyp Not used (obsolete)
edgset Edge node set required for shell type seatbelts

Further, you’ll see that this Section ID is assigned to the Plate

We Make Innovation Work
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r Section Properties / Element Formulation | Ball

1. Search (CTRL+F) in Notepad++ to find *SECTION SOLID TITLE keyword. No changes needed here. dz T
/ W
*SECTION SOLID TITLE : Define section properties for solid continuum and fluid elements. ~a
[F]*SECTION SOLID TITLE dx
Section S5o0lid

= secid elform ast

Description (Card 1 | mandatory)

secid Section ID
elform Element formulation options (elform = 1: Constant stress solid element
(default))
aet Ambient element type (aet = 0: Non-ambient)

Further, you’ll see that this Section ID is assigned to the Ball

We Make Innovation Work
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Steps

e E——

1 Create Geometry and Mesh
2 Boundary Conditions
3 Material Properties
4 Section/Element Properties
» 5 Assign Material and Section Properties to Parts LS-DYNA keyword file from Tutorial #1 already contains Material and
Section properties assignments to the Plate and Ball
6 Contact
7 Initial Velocity
8 Analysis Time and Output Controls

9 Submit Analysis in LS-Run

10 Postprocess results in LS-Prepost |



r Assign Material and Section Properties to Parts | Plate

1. Search (CTRL+F) in Notepad++ to find *PART keyword. No changes needed here.

*PART : Define parts, that is, combine material information, section properties, hourglass type, thermal properties, and a flag for part adaptivity.

[—|*BRRT
= title
PFlate
S# pid secid mid eosid hgid grawv adpopt tmid

Description (Card 1 | required)

title Heading for the part
pid Part ID
secid Section ID defined in *SECTION keyword
mid Material ID defined in *MAT keyword
eosid Equation of state ID defined in *EOS keyword
hgid Hourglass / bulk viscosity ID defined in *"HOURGLASS keyword
grav Flag to turn on gravity initialization according to *LOAD_DENSITY_DEPTH
adpopt Indicate if this part is adapted or not (adpopt = 0: Adaptive remeshing is inactive for this part ID)
tmid Thermal material property ID defined in *MAT_THERMAL keyword

We Make Innovation Work
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r Assign Material and Section Properties to Parts | Plate

This is how *PART, *SECTION, and *MAT keyword relate to each other for the Plate:

[—|*BRRT
= title
PFlate
S# pid secid mid eosid hgid grawv adpopt tmid

E]*SEETIDN_SHELL_TITLE
Section Shell

e}
T

RHO E FE K H| Brc BIp
Kg/mm™3 GPa GPa
.T126E-066.8948E+01 0.3301.2463E-01 0.070747 J0.0 0.0

VE epfs

We Make Innovation Work
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r Assign Material and Section Properties to Parts | Ball

This is how *PART, *SECTION, and *MAT keyword relate to each other for the Ball:

[—]*PRRT
2 title

Ball
%

adpopt

E]*SECTIDN_SDLID_TITLE
Section Solid
o secid

Io = Pr n couple m alias
.B3000E-& 207.0 0.3 0.0 0.0 0.0
conl cong
. 0.0 0 0
S#lco or al az a3 vl w2 w3
. 0.0 0.0 0.0 0.0 0.0 0.0

We Make Innovation Work
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Steps

e E——

1 Create Geometry and Mesh
2 Boundary Conditions
3 Material Properties
4 Section/Element Properties
5 Assign Material and Section Properties to Parts
» 6 Contact LS-DYNA keyword file from Tutorial #1 already contains keywords defining
contact between the Ball and Plate
7 Initial Velocity
8 Analysis Time and Output Controls

9 Submit Analysis in LS-Run

10 Postprocess results in LS-Prepost |



r Contact

Search (CTRL+F) in Notepad++ to find *CONTACT AUTOMATIC SURFACE TO SURFACE ID keyword

*CONTACT _AUTOMATIC_SURFACE_TO SURFACE_ID: Define a contact interface in a 3D model.
[F]*CONTACT AUTCMATIC SURFACE TC SURFACE ID

= SLC

LALLAC

OContact Ball to Flate

¥ S zzid msid ISLVE mStTyE sboxid mixoxid SpIr mpr
2 1 3 3 il il il il

¥ S f= fd dc Vi vdc penchk ot dt
2.0 2.0 0.0 0.0 0.0 il 0,01,.00000E20

4 3 sfs sfm 35t mst sfs: sfn: fsf vsf
"‘L.«"'Ju.—‘"ﬁ.f?-i"h.ﬂ"l r":-\.'r"\-‘.--?"\-:'"ﬁ.x""».ri‘\n.ﬂ'“'\f"!..f"‘-‘l#i.b"i--?'hﬂ'ﬁ.ﬂﬁ\.\.F"».ﬂ“n..ﬂ‘&\l"».}"‘i—.ﬁ-"\-.ﬂ%.lvﬁ- h&’txf"‘.\#'

Description (Additional Card for ID keyword option) Description (Card 2 | always required)

title

Contact interface ID

Interface descriptor

Description (Card 1 | always required)

ssid
msid
sstyp
mstyp
sboxid
mboxid

spr

mpr

Slave segment set ID, node set ID, part set ID, part ID, or shell element set ID
Master segment set ID, node set ID, part set ID, part ID, or shell element set ID
ID type of SSID (sstyp = 3: part ID)

ID type of MSID (mstyp = 3: part ID)

Include in contact definition only those slave nodes/segments withing SBOXID
Include in contact definition only those master segments within box MBOXID

Include the slave side in the *DATABASE NCFORC and the
*DATABASE_BINARY_INTFOR interface force files, and optionally in the dynain file
for wear (spr = 0: do not include)

Include the master side in the *DATABASE _NCFORC and the
*DATABASE_BINARY_INTFOR interface force files, and optionally in the dynain file
for wear (spr = 0: do not include)

fd
dc
Ve

vdc

penchk
bt

dt

Static coefficient of friction
Dynamic coefficient of friction
Exponential decay coefficient
Coefficient for viscous friction

Viscous damping coefficient in percent of critical or the coefficient
of restitution expressed as percentage

Small penetration in contact search option

Birth time (contact surface becomes active at this time) (bt = 0: Birth time is
inactive, meaning contact is always active)

Death time (contact surface is deactivated at this time) (dt = 0: dt defaults to 1E20)




r Contact (cont.)
[-]*CONTACT AUTOMATIC SURFACE TO SURFACE ID

% cid title
OContact Ball to Flate
F ssid msid f=amty s mstyp sboxid mioxid Spr mpxr
F f= fd dc Vo wdc penchk bt dt
0.0 0.0 0.0 0.0 0.0 0 0.01.00000E20
% sfs sfm 35T mst sf=st sfmt f=sf vsE
1.0 1.0 0.0 0.0 1.0 1.0 1.0 1.0/
Description (Card 3 | always required)
sfs Scale factor on default slave penalty stiffness when SOFT = 0 or SOFT = 2
sfm Scale factor on default master penalty stiffness when SOFT = 0 or SOFT = 2
sst Optional contact thickness for slave surface (overrides default contact thickness). This option applies to contact with shell and beam elements. SST has no bearing on the actual thickness of
the elements; it only affects the location of the contact surface
mst Optional contact thickness for master surface (overrides default contact thickness). This option applies only to contact with shell elements.
sfst Scale factor applied to contact thickness of slave surface. This option applies to contact with shell and beam elements. SFST has no bearing on the actual thickness of the elements; it only
affects the location of the contact surface
sfmt Scale factor applied to contact thickness of master surface. This option applies only to contact with shell elements. SFMT has no bearing on the actual thickness of the elements; it only
affects the location of the contact surface
fsf Coulomb friction scale factor
vsf Viscous friction scale factor
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Steps

e E——

1 Create Geometry and Mesh
2 Boundary Conditions
3 Material Properties
4 Section/Element Properties
5 Assign Material and Section Properties to Parts
6 Contact
» 7 Initial Velocity LS-DYNA keyword file from Tutorial #1 already contains keywords defining
initial velocity of the Ball
8 Analysis Time and Output Controls

9 Submit Analysis in LS-Run

10 Postprocess results in LS-Prepost |



r Initial Velocity

Search (CTRL+F) in Notepad++ to find *INITIAL VELOCITY GENERATION keyword. No changes needed here.

*INITIAL_VELOCITY GENERATION : Define initial velocities for rotating and translating bodies.

E]*INITIAL VELOCITY GENERATIOCH

S#n=sid/pid

nsid/pid
styp
omega
VX
vy
vz

ivatn

icid

OTe ga VE vy VE ivatn icidfg

PR o 10.0 ~ ]

phase irigid

PR o o ~ ~

Part ID, part set ID, or node set ID

Set type (styp = 2: Part ID)

Angular velocity about the rotational axis
Initial translational velocity in x-direction
Initial translational velocity in y-direction
Initial translational velocity in z-direction

Flag for setting the initial velocities of slave nodes and parts
(ivatn = 0: Slave parts are ignored)

Local coordinate system ID
(icid = 0: the specified translational velocities (VX,VY,VZ) are in the global system)
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yc
zc
nx
ny
nz

phase

irigid

Description (Card 2)

Global x-coordinate on rotational axis

Global y-coordinate on rotational axis

Global z-coordinate on rotational axis

x-direction cosine

y-direction cosine

z-direction cosine

Flag determining basis for initialization of velocity

Controls hierarchy of initial velocities set with *INITIAL VELOCITY GENERATION
versus those set with *PART INERTIA /
*CONSTRAINED NODAL_RIGID_BODY_INERTIA when the commands conflict.




Steps

e ———

1 Create Geometry and Mesh
2 Boundary Conditions
3 Material Properties
4 Section/Element Properties
5 Assign Material and Section Properties to Parts
6 Contact
7 Initial Velocity
» 8 Analysis Time and Output Controls LS-DYNA keyword file from Tutorial #1 already contains total

duration of simulation and output controls

9 Submit Analysis in LS-Run

10 Postprocess results in LS-Prepost |



r Analysis Time

Search (CTRL+F) in Notepad++ to find *“CONTROL _TERMINATION keyword. No changes needed here.

*CONTROL_TERMINATION : Stop the job.
E CDNTRDL TEEMINATION

Description (Card 1)

endtim Termination time. Mandatory

endcyc Termination cycle. The termination cycle is optional and will be used if the specified cycle is reached
before the termination time

dtmin Reduction (or scale) factor to determine minimum time step, tsmin
ending Percent change in energy ratio for termination of calculation. If undefined, this option is inactive
endmas Percent change in the total mass for termination of calculation. This option is relevant if and only if mass

scaling is used to limit the minimum time step size; see *CONTROL_TIMESTEP field DT2MS.

nosol Flag for a non-solution run, that is, normal termination directly after initialization
(nosol = 0: off (default))

Note:
ENDTIM = 10 means that we are modeling 10 ms of simulation where Ball
impacts a Plate
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r Output Controls

Search (CTRL+F) in Notepad++ to find *DATABASE BINARY D3PLOT keyword. No changes needed here.

*DATABASE BINARY D3PLOT : Request binary output. Database for entire model.

E]*DATAEASE BEINARY DIPLOT

g LN

oF dt lede beam npltc psetid

]
¥ ioopt rate cutoff window type pset
]

Description (Card 1) Description (Card 2 | additional card for D3PLOT option)

This field defines the time interval between output states, DT ioopt This variable applies to the D3PLOT option only and governs how the plot state
frequency is determined from curve LCDT

lcdt Optional load curve ID specifying time interval between dumps
rate Time interval T between filter sampling
beam Discrete element option flag
(beam = 0: Discrete spring and damper elements are added to the d3plot database cutoff Frequency cut-off C in Hz
here th displayed as b I t
RIS TEICE R B CERRS, window The width of the window W in units of time for storing the single, forward filtering
npltc DT = ENDTIM/NPLTC required for the TYPE = 2 filter option
This overrides the DT specified in the first field type Flag for filtering options (type = 0: No filtering (default))
psetid Part set ID for D3PART and D3PLOT options only o i . .
pset Part set ID for filtering. If no set is specified, all parts are included.
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r Title

Search (CTRL+F) in Notepad++ to find *TITLE keyword. No changes needed here.

*TITLE : Define the job title.
[H*TITLE

5% title @
Ball Impact on Plate

Description (Card 1)

title Heading to appear on output and in output files
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r Save

1. [Ctrl +S] to save .k file
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Steps

e ———

1 Create Geometry and Mesh

2 Boundary Conditions

3 Material Properties

4 Section/Element Properties

5 Assign Material and Section Properties to Parts
6 Contact

7 Initial Velocity

8 Analysis Time and Output Controls

» 9 Submit Analysis in LS-Run We will submit a job (created .k file) in LS-Run

10 Postprocess results in LS-Prepost |



r Submit Analysis in LS-Run

1. Start > ANSYS 2020 R2 (or newer) > LS-Run © ANSYS2020R &

[@.1 3D Energy Density Lab 2020 R2

0 [ ACP 2020 R2
@ Advanced Scattering Surface Editor...
B Animate 2020 r2
B | S-Prepost 47.7

O = 15-Run 1.0.100838 (Bets)

S OH - € B G O
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r Submit Analysis in LS-Run

INPUT: browse to
TO1 PADT_ImpactBallOnPlate_mod01.k file  15-Run

|Ocati0n File Settings License Manuals Help
IMP _ _

SGL‘U‘ER| C:\Program Files\ AMSYS et d By thinwinx b sdyna.exe

v |l NCPU 1 1 v

2. NCPU: 1 (default) LS-DYNA command

i vewor zm ]

. ; Preset SMP single-precision b
a) Change to desired/available number of CPUs, Expression | "SSOLVER” i=SINPUT memory=SMEMORY -np SNCPU

if you'd like to speed up computation time Preview | "C:\Program Files\ANSYS Inc\v202\ansys\bin\winx64\Isdyna.exe” i=C:\

= 0 -~ |Local e stop v e ﬁ]‘ o no file

Job Table  WinHPC Usage Cluster status

3. Check box to start LS-DYNA in a command pro
window.

a) Command prompt will displa

information during co tations

1D Input File Run Command

4. Hit “Run”

Status

rmessag

ETA
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r Submit Analysis in LS-Run

. Command prompt window will dlsplay mlscellaneous information

initial kinetic energy = 8.2 ABE+82

The LS-DYMA time step size should not e
to avoid contact instabilities. If the step size
bigger then scale the penalty of the offending surface.

Memory required to begin solution : 2. LS-Run window will display % completion (estimate)
Additional dynamically allocated memory: i
Total:

initialization completed
1 t ©.0000E+00 dt 6.68E-84 flush ifo buffers i 28: H | File Settings License Manuals Help
1t ©.0000E+00 dt 6.68E-84 write d3plot file

cpu ti per zZone c cees nanoseconds s = — -
apu _:I:lee._pEr -.ur-ue_ ?_ r_|=n|u e |ft_| INF'UT| \ V||_ NCPL 1

one e nar conds

" ZOne | . 143 nanoseconds SOL"J’ER|C:1F'rngram Files\ANSYS Inchw202\ansyshbinwinkBd lsdyna.exe \ v|'|:| MEMOF{ﬂmm
estimated total cpu time et g L5-DYMA command
estimated cpu time to complete nS - - "
estimated total clock time nS Preset SMP single-precision
estimated clock time to complete 'S Expression | "SSOLVER" i=SINPUT memory=SMEMORY -np SNCPU \ v =
termination ti = 1.008E+01 \
158 1 6 4 write d3plot i ' B 2885 - 3¢ Preview |"C:\F‘ru:ugrar‘r1 FiIes\ANS‘r’SInc‘wl[ﬂ\ansys\bin‘awinx&d\lsd}rna.ae"i:C\gl _ ‘
360 7 i 6.6 4 write lot :
458 .9 i 6.67E-84 write lot fi 6 28:85:
600 t 3.9979 61 dt 6.67E-64 write d3plot Fi /23 26:05: > 0 v leal v sop v WO [l i mesg B
758 : i 6.6 4 write lot f 6 :
2686 .9 i 6 4 write Fi 6 28:85: JobTable WinHPC Usage Cluster status
1858 i 6.67 4 write d3 :
I 1D Input File Run Command Status ETA

1 ChUsers\ \Desktop\tmp\TO1_lrr "C:\Program Files\ANSYS Inc"wE_ 4
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Open file for selected job in L5-PrePost



Steps

e ———

1 Create Geometry and Mesh

2 Boundary Conditions

3 Material Properties

4 Section/Element Properties

5 Assign Material and Section Properties to Parts
6 Contact

7 Initial Velocity

8 Analysis Time and Output Controls

9 Submit Analysis in LS-Run

» 10 Postprocess results in LS-Prepost We will plot Von Misses stress and animate results |



r Postprocess Results in LS-Prepost

1. After LS-DYNA finished computations LK
2. Click “LS-PP” button to launch LS-Prepost and | ° LS-Run
load the results file (d3plot) automatically

:Fi|E Settings License Manuals Help

| SOLVER| C:\Progranm Files\ANSYS Inc\v202\ansys\bin\winx64\lsdyna.exe & MEmoﬂvmﬁma |

| LS-DYNA command
| Preset SMP single-precision

Expression | "S50LVER" i=SINPUT memory=5MEMORY -np SN@\ i |
Preview | “ChProgram FilesVANSYS Inciw202\ansys\ bintwinx e Isdyna.exe” R\\ |

= 0 -~ |Local e stop v e '@‘ O d3plot v | BB messag [%

Job Table  WinHPC Usage Cluster status

1D Input File Run Command Status ETA
1 ChUsers\bronislav.piak’\Desktopitmph T01 _Im "C:\Program Filesh\ANSYS Incve Os
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r Postprocess Results in LS-Prepost

1. Click on “Play” button to animate the results | ARIDHIIFS
B

Animate X
[JEigen First:Last: Q :'ﬁme: 0 State
[] Animate ﬂi][‘”il ’ -

EV | N ]

1146.79 FPS

We Make Innovation Work
www.padtinc.com




r Postprocess Results in LS-Prepost

Animate

[JEigen First| 1 |Last:| 102 Inc:| 1 |[Time: 100003 State 102

[] Animate

18s |
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r Postprocess Results in LS-Prepost

1. Post > FriComp

2.

In “Fringe Component” popup window:
a) Select “Stress” > Von Mises stress

PADT
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Fringe Component E
| Stress | |x-stress
~ |y-stress
Mdw Z-stress
: ~ | xy-stress
| Result | |yz-stress
— | m¢-stress
Strain effective plastic strair
L | ressire
Misc
1st-prin dev stress
Infin | | 2nd-prin dev stress
7 | 3rd-prin dev stress
Green | | Trasca (max shear st
I 1st-principal stress
AIMans | | 504 principal stress
TR | |3rd-principal stress
5.Rate | | rmax in-plane stress
| Emstic | |0 in-plane stress
Beam
SPH
DES
CFD
FLD
| Histvar |
Uszer
[ LSDA < >
' |
.Apphr  |intpt - 2
Frin | |INEpE 3
Max o~
d3plot ~
Done

FriComp  RefGeo
B v
Frikang Curve
T &
History  Surf
2 S
¥fPlot  Solid
.
ASCII  GeoTol
ol
Binout N
T
-
Follow I"-"Iu. d:-J
= i
o
Trace EleTal
g =
State Pust
W

Chai
B MdChk
Sy
Output '—FE
T Favorl
v




Postprocess Results in LS-Prepost

2.274e-02 _
1.819e-02
1.364e-02 _
9.095-03 _
4.547e-03 _
0.000e+00 _

[JEigen First:Last'Inc:'ﬁme: 10.0003 State:
i DAniméte |< < . > ‘} »I DLoop
8s @ F S
168.63 FPS
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Steps

IW_

» 11 Modify Plate thickness We will use *PARAMETER keyword to modify Plate thickness in
*SECTION_SHELL keyword
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*PARAMETER

*EEYWCRD

1. Copy TO1_PADT_ImpactBallOnPlate_mod01.k to a new folder “TTTLE
2. Renameto TO1 PADT ImpactBallOnPlate_mod02.k ‘{*PARAHETER
8 E thckns 1.0
3. OpenTO1_PADT ImpactBallOnPlate_mod02.k . +CONTROL TERMINATION
4. Insert *PARAMETER keyword as shown 12 *DATABASE BINARY D3ELOT

*BOUNDARY 5PC SET

*SET NODE LIST TITLE

“"CONTACT AUTCMATIC SURFALCE TO SURFACE ID

“"PARRT

*SECTTON SHELL TITLE

Section Shell

2 secid elform shrf nip propt gr/firid icomp setyp

Here we created parameter thckns = 1.0 .
R is to specify that thckns is a real number

5. Search (Ctrl+F) in Notepad++ to find *SECTION SHELL TITLE
keyword

1

a8 =7 = ¥ = = A w1 me
= L L L3 L2 5

6. Replace numerical values for t1, t2, t3 and t4 with Sthckns T sthckns  sthckns  sthckns | sthckns
T *MAT PCWEER LAW PLASTICITY

*PART

*SECTTICHN SCLID TITLE

*MAT RIGID TITLE

*TNITTAL VELOCITY GENERATIOCN

*ELEMENT SCLID

*ELEMENT SHELL

*NCDE

*END

C
s
G
c
C
T

7. Save (Ctrl+S) .k file

Note:
*PARAMETER allowed us to parameterize Plate thickness.
We changed it from 0.1 mm to 1.0 mm
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*PARAMETER

Purpose:
Define the numerical values of parameter names referenced throughout the input file. The parameter definitions, if used, should be placed at the beginning of the

input file following *KEYWORD or at the beginning of an include file if the LOCAL option is specified.
Read more about *PARAMETER in LS-DYNA Keyword User’s Manual Volume |I.

Parameter Cards. Include as many cards as necessary.

Card 1 1 2 3 4 2 5] ki B

Variable | PRMR1 VAL1 PRAMRZ | VALZ PRMR3 VAL3 PRMR4 VAL4

VARIABLE DESCRIPTION VARIABLE DESCRIPTION
PRMRn PRMR# sets both the n™ parameter and its storage type. VALn Define the value of the n™ parameter as either a real or integer
PRMR = T XXxxyxxxxx number, or a character string consistent with preceding definition
9 character name for PRMRn.

The first character, “T", is decoded as follows:

T.EQ.“R": Parameter is a real number Remarks:

T.EQ.“I": Parameter is an integer

1. Syntax for Using Parameters. Parameters can be referenced anywhere in the
input by placing an "&" immediately preceding the parameter name. If a minus

The remaining 9 characters specifiy the name of the parameter. A sign “-" is placed directly before “&", i.e., "-&", with no space the sign of the nu-

parameter name “time” (case insensitive) is disallowed. merical value will be switched.

For example, to define a shell thickness named, "SHLTHK", the
input “RSHLTHK", “R.,, SHLTHK", or “R,. SHLTHK,,” are all

equivalent 10 character strings ()" is space). For instructions
regard how to use the variable “SHLTHK" see Remark 1.
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T.EQL.*C": Parameter is a character




Steps

e

11 Modify Plate thickness

12 Submit Analysis in LS-Run Perform this step similarly to Step 9

13 Postprocess results in LS-Prepost Perform this step similarly to Step 10
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r Postprocess Results in LS-Prepost

AHFIAH AP

2.640e-02 _
2.112e-02
1.584e-02
1.056e-02 _
5.280e-03 _
0.000e+00 _

DEigen First:Last'Inc:'ﬁme: 10.0005 State:
[[] Animate |< < . > ‘} »I DLoop
6 v - 9 >

157.80 FPS
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Appendix 1




How to access LS-DYNA Keyword User’s Manuals

1. LS-DYNA Keyword User’s Manuals come with Ansys LS-DYNA installation.
2. Navigate:
Start menu -> ANSYS 2020 R2 (or newer) -> Scroll until you see “LS-DYNA Manual Volume I”, “LS-DYNA Manual Volume 1l” and “LS-DYNA Manual Volume III” ->

Open
D m Icing 2020 R2
LS-DYNA Manual Volume | 10.0
LS-DYNA Manual Volume Il 10.0
#0% | LS-DYNA Manual Volume IIi 10.0
d) LS-Prepost 4.7.7

=& | SRun 10100228 (Reta)

im O H » € B & & N
3. Second option:

a) Start menu -> ANSYS 2020 R2 (or newer) -> LS-Run -> launch
b) Top menu bar of LS-Run -> Manuals

LS-Run

File Settings License Manuals Help

LS-DYNA_Manual_Volume_lll_R10.0.pdf
INPUT | C:\Data\Z01_Tra e

I: L5-DYMNA_Manual_Volume_lI_R10.0.pdf
SOLVER| C:\Program File:

L5-DYMNA_Manual_Velume_|_R10.0.pdf

[I-TH |

L5-DYMA command
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r LS-DYNA Keyword User’s Manuals

LS-DYNA Keyword User’s Manuals are a go-to resource describing keywords, materials, EOS (Equations of State), Multi-Physics Solvers, their syntax, use cases,
theory and many more.
2. There are 3 Volumes:
a) LS-DYNA Keyword User’s Manual Volume |: describing keywords
b) LS-DYNA Keyword User’s Manual Volume II: describing material models and EOS
c) LS-DYNA Keyword User’s Manual Volume Ill: describing Multi-Physincs Solvers

LS-DYNA® LS-DYNA® LS-DYNA®
KEYWORD USER'S MANUAL KEYWORD USER'S MANUAL KEYWORD USER'S MANUAL
VOLUME I VOLUME II VOLUME III

Material Models

Multi-Physics Solvers

LS-DYNA R10.0 LS-DYNA R10.0

07/27/17 (+:8752) 00/14/17 (£:8944) LS-DYNA R10.0
07/27/17 (1:8731)

LIVERMORE SOFTWARE TECHNOLOGY CORPORATION (LSTC)

LIVERMORE SOFTWARE TECHNOLOGY CORPORATION (LSTC) LIVERMORE SOFTWARE TECHNOLOGY CORPORATION (LSTC)
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Appendix 2




Installation:

1. Download “LS-DYNA_UDL.xml”

2. Open Notepad++:

3. Go to Top Menu -> Language -> User Defined Language ->
Open User Defined Language Folder

4. Copy “LS-DYNA_UDL.xml” into the folder which opened

5. Restart Notepad++

Usage:
1. After adding this file to Notepad++'s User Defined

Languages Folder, any .k, .key, or .dyn files opened in
Notepad++ will automatically be formatted using this UDL
2. To force an open file to be formatted use this UDL, go to
Top Menu -> Language -> LSDYNA
To Fold All lines press Alt+0
4. To Unfold All lines press Alt+Shift+0

oo
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Configure Notepad++ to color-code LS-DYNA keyword file

File Edit Search Yiew Encoding

Language Settings Tools

Macro  Run

Plugins  Window I

o _'_-_J ; = = g |_E;| | o ‘. Mone (Mormal Text) ] ;E = ’4'1__:'
[=] LS-DYNA_UDLaeml E3 l iy ¥
T Description E »
This UDL pro c 5 and code To
1 Installation D ?
11 1. Open Notep E ¥ | - User Def
12 2 Copy this = . ied
1 3. Bestart No
" GuidClh
15 Jsage H »
1 — Afrer addin | ¥ ned Languagy
13 = E-:- E:%—CE,? [ . oD go £
1 — To Fold Ail
19 - To Unfold 3 Klxtart
2 L »
21 Colors us=sed M 5
22 — Default col
2 - Comments N R
4 — Numbers 0 )
25 — Eeywords P 3
= Folding sym B .
2 Customisation 5 *
258 — Ty WSS FOUr ok ¥ (it hexcode ©
B good webs v y T8 and conve
I = To add new word to the
= — To| also colifs AML gonorsd="no"
33 Fa= WaML
39 E} <HotepadPlus>
35 EI <UserlLang name= User Defined Language ? =R 1M
36 |_i:| <Settings>
7 <Global Markdown (preinstalled)
<Prefix :
. <fSettingss Markdown (preinstalled dark mode)
4 E—:l <KeywordLis myAPDL
3 5 <Eeywor User-Defined fEeywordss
ol P " Rl o e e e Easimme — ciwew gweesidm Ba-weaow cem a A L B 7 e




r Configure Notepad-++ to display column markers

Column markers make it easier to read and write keyword’s 8 character fields:

column markers

=

|5# LS-DYNA Keyword file created by LS-PrePost (R
$# Created on Sep-11-2023 (08:23:52)

“
3 *EEYWORD
4 [E*TITLE
5 S# titlel
& Ball Impact on Plate
] I}] *CONT ROL TERMINATION
8 $# endtim endcyc dtmin endsang endmas nosol
9 10.0 0 0.0 0.01.000000E8 0
10 [|*DATABASE BINARY D3PLOT
11 = dt lecdt beam npltc psetid
12 0.1 ] o ] o
13 5% icopt rate cutoff window type pset
14 o] 0.0 0.0 0.0 o] o
15 [J*BOUNDARY_SPC_SET
16 5% nsid cid dofx dofy dofz dofrx dofry dofrz
17 1 0 1 1 1 0 o 0
18 [J*SET_NODE_LIST TITLE
19 NODESET (SPC) 1
Z0 S# sid dal daZ
21 1 0.0 0.0
>2 S# nidl nid2 nid3 nid5 nidé nid?7 id8
23 258¢ 2587 2588 2590 2591 2593 2593
24 2594 2595 259 2598 2599 2600 2601

#

Let’s configure Notepad++ to display them.
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r Configure Notepad++ to display column markers

1. Notepad++ -> Settings -> Preferences -> Margins/Border/Edge
2. Under “Vertical Edge Settings” type:
102030405060 7080

General
Editing
Dark Mode Folder Margin Style Vertical Edge Settings Line Mumber
.
Mew Document (O simple Add your column marker by indicating its Display
Default Directory position with a decimal number.
Recent Files History You can define several column markers by (®) Dynamic width
File Association ; using white space to separate the ]
Language Ocirde tree different numbers. (O Constant width
Highlighting (®) Box tree
Print
gezzjhiﬂg (O Nane 10 20 30 40 50 60 70 80 Padding
ackup
Auto-Completion ' Left I i
Multi-Instance &Date Border Width
Delimiter I 2 Right [ 0
Cloud & Link
Search Engine [ IMo edge Background mode Distraction Free ] 4
MISC,

Display bookmark

Close
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