
*DEFINE_CURVE_TRIM *DEFINE 

*DEFINE_CURVE_TRIM_{OPTION} 

Available options include: 

 <BLANK> 

 3D 

 NEW 

Purpose:  This keyword is developed to define curves for trimming. When the option _3D is 

used, the trimming is processed based on the element normal rather than a vector.  The option 

_NEW is used to trim in a fixed direction specified by a vector, and is also called 2D trimming. 

 

Card 1 1 2 3 4 5 6 7 8 

Variable TCID TCTYPE TFLG TDIR TCTOL TOLN/IGB NSEED1 NSEED2 

Type I I I I F F I I 

Default none none none none 0.25 2.0 / 0 NONE NONE 

Remarks    Fig. 11.5 7, Fig.11.6  3 3 

 

Card 2, 3, 4, etc. defined if and only if TCTYPE=1.  Put one pair of points per card 

(2E20.0).  Input is terminated when a “*” card is found.  

Card 2… 1 2 3 4 5 6 7 8 

Variable CX CY   

Type F F   

Default 0.0 0.0   
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Defined if and only if TCTYPE=2.  

Card 2 1 2 3 4 5 6 7 8 

Variable FILENAME 

Type C 

 

 VARIABLE   DESCRIPTION  

TCID ID number for trim curve. 

TCTYPE Trim curve type: 

EQ.1:  digitized curve provided, 

EQ.2:  IGES trim curve. 

TFLG Element removal option: 

EQ. -1:  remove material outside curve, 

EQ.  1:  remove material inside curve. 

TDIR ID of vector (*DEFINE_VECTOR) giving direction of projection for 

trim curve (see Figure 11.5). 

EQ. 0:  default vector (0,0,1) is used.  Curve is defined in global XY 

plane, and projected onto mesh in global Z-direction to define trim 

line. 

TCTOL Tolerance limiting size of small elements created during trimming (see 

Figure 11.6). 

LT.0:  "simple" trimming, producing jagged edge mesh 

When used together with *CONTROL_ADAPTIVE_CURVE, it is a 

distance from the curve out (both sides). Within this distance the blank 

mesh will be refined. See Remark 7 below. 

TOLN / IGB If option _3D is used, TOLN represents the maximum gap between the 

trimming curve and the mesh. If the gap is bigger than this value, this 

section in the curve will not be used.  

If option _NEW is used, then the variable IGB is defined as follows: 

IGB.EQ.0: trimming curve is defined in local coordinate system. 

This is the default value. If this value is chosen for IGB, then the 

variable TDIR and the keyword *DEFINE_VECTOR need to be 

defined according to Figure 11.5; 

IGB.EQ.1: trimming curve is defined in global coordinate system. 
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 VARIABLE   DESCRIPTION  

NSEED1/ 

NSEED2 

A node ID on the blank in the area that remains after trimming, 

applicable to both options _3D or _NEW. 

LT.0: positive number is a node ID, which may not necessarily be 

from the blank. See Remark 3. 

CX x-coordinate of trim curve.  Define if and only if TCTYPE=1. 

CY y-coordinate of trim curve.  Define if and only if TCTYPE=1. 

FILENAME Name of IGES database containing trim curve(s).  Define if and only if 

TCTYPE=2. 

Remarks: 

1. The option _NEW activates a new searching algorithm, which enables a much faster 

trimming operation compared with option _3D. For big models, the improvement in 

computational efficiency of the _NEW option is significant. In addition, like the option 

_3D, users are required to pick a seed node (or position coordinates). Also, Remarks in 

keyword *INTERFACE_SPRINGBACK provides some more details. 

2. This command in combination with *ELEMENT_TRIM trims the requested parts before a 

job starts (pre-trimming), and can handle adaptive mesh. If the command 

*ELEMENT_TRIM does not exist the parts are trimmed after the job is terminated (post-

trimming). The keyword *DEFINE_CURVE_TRIM by itself cannot deal with an adaptive 

mesh. See the detailed procedure outlined in the Remarks in the Section 

*INTERFACE_SPRINGBACK. 

3. With the frequent application of adaptive re-meshing, the seed node for trimming is often 

unknown until the draw forming is complete. With the negative NSEED option, an extra 

node can be created for the definition of the seed node. Since this node is not related to the 

blank and tools, the trimming process is no longer dependent on the previous process 

simulation results. The extra node can be defined using keyword *NODE. A partial 

keyword input example for the trimming of a double-attached NUMISHEET2002 fender 

outer with option _NEW is listed below, where a 2D trimming is performed with IGES file 

doubletrim.iges in the global Z-axis, with two nodes of negative ID 105226 and 18764 

assigned to the variables NSEED1 and NSEED2, respectively. The two seed nodes are 

defined from the stationary lower post, as shown in the figures below.    
 

*KEYWORD 

*CONTROL_TERMINATION 

0.000 

*CONTROL_SHELL 

...... 

*CONTROL_OUTPUT 

...... 

*DATABASE_BINARY_D3PLOT 

...... 
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*DATABASE_EXTENT_BINARY 

...... 

$---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----8 

*SET_PART_LIST 

...... 

*PART 

Blank                                                                            

...... 

*SECTION_SHELL 

...... 

*MAT_3-PARAMETER_BARLAT 

...... 

$---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----8 

*INCLUDE_TRIM 

drawn.dynain 

*ELEMENT_TRIM 

         1 

*DEFINE_CURVE_TRIM_NEW 

$#    TCID    TCTYPE      TFLG      TDIR     TCTOL      TOLN    NSEED1    NSEED2 

         1         2                   0     0.250         1    -43356    -18764       

doubletrim.iges 

$---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----8 

*NODE 

18764,-184.565,84.755,78.392 

43356,-1038.41,119.154,78.375 

$ above nodes are from stationary punch mesh N18764 and N43356 

*INTERFACE_SPRINGBACK_LSDYNA 

...... 

*END 

If the seed node is too far away from the blank it will be projected to the blank and the new 

position will be used as the seed node. Typically, this node can be selected from the 

stationary tool in its home position. 

Alternatively, if the variable NSEEDs are not defined, the seeds can be defined using 

*DEFINE_TRIM_SEED_POINT_COORDINATES. A partial keyword input is provided 

below for trimming of the same double-attached fender outer. 
 

*INCLUDE_TRIM 

drawn.dynain 

*ELEMENT_TRIM 

         1 

*DEFINE_CURVE_TRIM_NEW 

$#    TCID    TCTYPE      TFLG      TDIR     TCTOL      TOLN    NSEED1    NSEED2 

         1         2                   0     0.250         1       

doubletrim.iges 
*DEFINE_TRIM_SEED_POINT_COORDINATES 

$    NSEED        X1        Y1        Z1        X2        Y2        Z2 

         2  -184.565    84.755    78.392  -1038.41   119.154    78.375 
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Using the two nodes from the stationary tools at its home position to define NSEED1 and 

NSEED2 for trimming of a double-attached part (NUMISHEET2002 Fender Outer) 

 

A double-attached drawn part in wireframe mode  
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A double-attached drawn part (thickness/thinning plot)  

 

A double-attached drawn part trimmed into two pieces with NSEED1/NSEED2 

(thickness/thinning plot)  

4. In case of big element size and complex trim curves, the blank mesh can be pre-adapted 

along the trim curves before trimming by adding the keyword *CONTROL_ 

ADAPTIVE_CURVE to the above example for a better quality trim edge. The following 

indicates refine meshes for part set ID 1 no more than 4 levels along the trim curves, or 

until element size reaches 3.0: 

*CONTROL_ADAPTIVE_CURVE 

$#   IDSET     ITYPE         N      SMIN   ITRIOPT 

         1         2         4       3.0         0 

5. Sometimes it is helpful to conduct a check of the trimmed mesh along the edge in the same 

trimming input deck using *CONTROL_CHECK_SHELL. This is especially useful for the 
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next continued process simulation. For detailed usage, check for an updated Remarks for 

this keyword.  

6. Enclosed trimming curves (same start and end points) are required for all options. 

Furthermore, for each enclosed trimming curve, one curve segment is required for option 

_3D; while several curve segments are acceptable with option _NEW.  

7. The trimming tolerance TCTOL limits the size of the smallest element created during 

trimming.  A value of 0.0 places no limit on element size.  A value of 0.5 restricts new 

elements to be at least half of the size of the parent element.  A value of 1.0 allows no new 

elements to be generated, only repositioning of existing nodes to lie on the trim curve.  A 

negative tolerance value activates "simple" trimming, where entire elements are removed, 

leaving a jagged edge. 

 When TCTOL is used as a distance definition, and in conjunction with 

*CONTROL_ADAPTIVE_CURVE, the mesh will be refined along both sides of the 

defined curve, limited within the distance specified. This is useful in line die simulation. 

This mesh refinement feature happens when *ELEMENT_TRIM, which must be defined 

for trimming, is absent from the input deck. To include a dynain file from the previous 

process simulation for this adaptive application, the keyword *INCLUDE (not 

*INCLUDE_TRIM) is to be used. In addition, this feature works with option _3D, and 

currently is a stand-alone process (cannot be combined with Forming, Trimming, etc.). A 

partial input example is listed below, where mesh will refine within a range of 4.0mm, 

formed by 2.0mm distance of both sides of the curve, defined by file “adpcurves.iges”. The 

maximum refine level is 4 and minimum element size allowed is 0.3mm.  
 

*INCLUDE 

drawn.dynain 
*DEFINE_CURVE_TRIM_3D 

$     TCID    TCTYPE      TFLG      TDIR     TCTOL      

         1         2         0         0     2.000      

adpcurves.iges                                                         

*CONTROL_ADAPTIVE_CURVE 

$    IDSET     ITYPE         N      SMIN 

         1         2         4       0.3 

 Mesh refinement along a curve is very useful during line die simulation. For example, in a 

flanging simulation, trimmed blank, where it is flat in the flanging radius area, can be 

refined using a curve generated from the trim post radius. In LS-PrePost 3.2, the curve can 

be generated using Curve/Spline/From Mesh/By Edge, check Prop, and define a large Ang 

to create a continuous curve along element edge. This curve can then be projected onto the 

blank mesh using GeoTol/Project feature, to be used as the curve file “adpcurves.iges” 

here.  

 In the figures at the end of this keyword pages, this feature is demonstrated on two 

examples. In the fender outer example, the effect of TCTOL value is obvious. This feature 

offers better control on how many elements to be created for line die simulation, compared 

with the previous method as described in keyword *CONTROL_ADAPTIVE_CURVE 

manual pages. 
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8. The keyword *INCLUDE_TRIM is recommended to be used at all times, instead of simply 

*INCLUDE, when a dynain file from the previous process is to be included, either for 

trimming or for mesh refinement purpose. 

9. For option _NEW, R6 Revision 68643 and later releases enable trimming of a part where 

trim lines go beyond the part boundary. This is illustrated in the figure below. 

 

R6 Revision 68643 enables trimming for cases where trim lines go beyond part boundary 

10. Negative seed node option is available in LS-DYNA R4 Revision 54608 and later releases, 

and in R4_52312 and later releases, for options _3D and _NEW, respectively. Latest 

releases incorporate more improvements. The feature TCTOL as a distance for mesh 

refinement when used together with *CONTROL_ADAPTIVE_CURVE is available in R6 

Revision 65630 and later releases. 

Trim lines go beyond 

the part periphery 



*DEFINE_CURVE_TRIM *DEFINE 

T

H

x
y

z

X

Z

Y

deformed
mesh

trim curve
  (local system)

  trim line

 

Figure 11.5. Trimming Orientation Vector.  The tail (T) and head (H) points define a local 

coordinate system (x,y,z).  The global coordinate system is named (X,Y,Z).  The 

local x-direction is constructed in the Xz plane.  If X and z nearly coincide (|X • 

z| > 0.95), then the local x-direction is instead constructed in the Yz plane.  Trim 

curve data is input in the x-y plane, and projected in the z-direction onto the 

deformed mesh to obtain the trim line. 

  
 tol = 0.25 (default) tol = 0.01 

Figure 11.6 Trimming Tolerance.  The tolerance limits the size of the small elements 

generated during trimming.  The default tolerance (left) produces large 

elements.  Using a tolerance of 0.01 (right) allows smaller elements, and more 

detail in the trim line. 
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Curves used for mesh refinement can be discontinuous and written in one IGES file. 

 

Define the variable TCTOL to limit the mesh adaptivity area. 

 

 

A more complex mesh refinement example (NUMISHEET2002 Fender) 

TCTOL 
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Original mesh with target curves defined. 

 

Mesh refinement with TCTOL=0.5 

 

Mesh refinement with TCTOL=1.0 

 

Mesh refinement with TCTOL=2.0 
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