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BlockM: Multiple

O Overview

m  Although there are lots of mathematics which go into a mesh generator, meshing in
general 1s an art form. This is especially true for blockM. With blockM, a user starts
out with a block of elements. Then he would delete, move, and project nodes and
elements in the block to form a desired shape. This is analogous to a sculptor starting
out with a block of clay, then needling, cutting, and shaping it into a beautiful work of
art.

m  BlockM is a powerful mesh generator for hexagonal elements. The basic principals are
derived from LS-INGRID. Like LS-INGRID, this is still a purely “manual” mesh
generating method. However, the underlying core and user’s interface are not same.
The user’s interface is designed to provide a highly user friendly environment, at the
same time allowing the user to generate complex hex meshes efficiently.

For users of LS-INGRID and even TRUEGRID, BlockM has virtually no learning
curve. For some novice users, however, blockM might be a challenge. The challenge
arises from 2 relatively abstract principles known as “index spacing” and “projection’.

With some practices, any user can become highly proficient at generating mesh with
the BlockM.

= Once a user mastered BlockM, there is virtually nothing that he cannot not mesh.
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BlockM: Multiple

O What 1s Index?

» Index or indices are divisions or cuts in the
“block™ 1in the I, J, and K directions. These are
synonymous with the X, Y, and Z directions
respectively in the Euclidean or Cartesian
coordinates. In blockM, the I, J, and K will
always refer to directions 1n index space and they
are not be confused with the Euclidean space.




BlockM: Fundamental of Multiple

O Index, Partition, and Region
m Example (1.0): 1D block in Index Space

"1

Ist I-index 2nd T_index

w  From the example above, the edges are considered index points. It also shows
that the minimum number of indices for any block in each of the index
direction are 2.

m  The space between the index points is called partition or region.
m  Partition refers to a single unit of space between 2 indices.

m  Region refers to one or more partitions.
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BlockM: Fundamental of Multiple

O Index, Partition, and Region (continued)

m  Example (2.0): 2D block in Index Space
J

S

2nd J_ijndex —

15t J-index

v
e

I8t I-index 2nd T-index

m  Note the order of I and J indices. The first indices always correspond to the
lowest positions of X and Y in the Euclidean space. Likewise, the second
indices correspond to the higher positions in the Euclidean space.
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BlockM: Fundamental of Multiple

O Index, Partition, and Region (continued)
m  Example (3.0): 3D block in Index Space

J ‘ 2nd K-index
2d J-index It K-index
K
1%t J-index / I
1% I-index 27d I-index

m Note: there is only 1 partition in all 3 index directions.



BlockM: Fundamental of Multiple

O Index, Partition, and Region (continued)
m  The intersection of 2 orthogonal indices form edges or lines.

m  The intersection of 3 orthogonal indices form a point or vertex.
" A 1s comprised 4 connecting edges.

2nd K-index

2nd J_inde
? K
Ist J-index_{’ﬁ* \T

15t I-index 2nd T_index

Edges




BlockM: Fundamental of Multiple

0 Function of Index

m To achieve a desired shape, the user will have to either
move or project nodes and elements to surfaces. In
BlockM and LS-INGRID alike, the users do not have
direct control of the nodes and elements 1n the block. The
user will have to select the appropriate points, edges, and
indices to move or project. This concept will become
clearer with examples and further discussions later on.

» The bottom line:

o Indices, points, edges, faces, and regions are used for controlling
the shape of the mesh.

13
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BlockM: mitialization

O  Block Mesh

= Relationship between node, element, and index

O Nodes and elements are the basis of any finite element mesh. Now that the concept of
index is touched upon, the user would want to know how this is related to nodes and
elements.

O Example (4.0): Let’s look at the 2D block example again.

J
Node # | X-coord. | Y-coord.
nd T_i
2d J-index nd n3 ) 0 0
nl n2 2 1 0
st J-index I 3 1 1
15t I-index 2nd J-index 4 0 1

= For a single shell or a 2D element (el), it is comprised of nodes 1, 2, 3, and 4,
represented by nl, n2, n3 and n4.

= To generate this element, note where the indices are: I-1 at x=0, I-2 at x=1, J-1 at y=0,
and J-2 at y=1. This is just an example, the initial position of the indices could be
anywhere. They could be the at the same position; let’s say I-1 and I-2 could both be
at x=0 or J-1 and J-2 at y=1,2,3... etc. However, it is good practice to have the initial
index position to be as close the desire shape as practically possible.

®m  Asseen above, the indices form regions, which in turn contains the element or group of
14 elements.
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BlockM: mitialization

m  Relationship between node, element, and index (continued)

O Example (4.1): Let’s expand the previous example and add one more element in the I-
direction.
Node # | X-coord. | Y-coord.
] n3
1 0 0
nd T_i
2d J-index T4 né6 ) ) 0
nl nS 3 1 1
15t J-ind I
index e 4 0 1
15t I-index 2nd T-index 5 2 0
6 2 1

m  Here the 2" I-index is moved to x=2. This is for visual demonstration purpose. To
show that as more elements are added to a partition, they are automatically divided
evenly. The 2™ I-index does not necessarily have to be at x=2, but could be at x=1
instead. In which case, n2 and n3 would be at x=.5.

= In this case, x-length of el is equaled to e2, which is equaled to 1.

= If we have 4 elements instead of 2, x-length of el is equaled to those of €2, €3, and e4,
which all equaled to .5.

m It is important to note that the partitions bounded by the I and J indices contain 2
elements
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BlockM: mitialization

m  Relationship between node, element, and index (continued)

O Example (4.2): Let’s continue with previous example and add 1 more partition in the I-
direction.
Node # | X-coord. | Y-coord.
J n3

® 1 0 0

nd T_i
2d J-index T4 né6 ) ) 0
nl n2 nS 3 1 1
15t J-index . I 4 0 1
15t I-index 2nd T-index 3 [-index 5 2 0
6 2 1

=  When adding another partition, notice the indices lie right at the boundaries of the
elements. Also, notice there are 3 indices in the I-direction and only 2 indices in the J-
direction. The order of the indices in the I-direction is for left to right and the bottom
to top in the J-direction.

= In this example, the 2" I-index is set to x=1. Thus, it is no different from the previous
example in regards to node and elements. It could well be set anywhere between 0
and 2.

= Because there are 2 elements in I-direction and 1 in the J-direction, it becomes
apparent that the number of partition cannot be greater than the number of element for
any direction. Also, the number indices is equaled to the number of partition plus 1.

16



BlockM: mitialization

m  Relationship between node, element, and index (continued)

O Example (4.3): Let’s continue with previous example. This time we set the 2" I-index to
x=.5

Node # | X-coord. | Y-coord.

J
n3
2nd J-index T4 n6 1 0 0
5
nl n2 nS 5
IstJ-index —— I :
0
2
2

15t I-index 2nd T-index 3rd T-index

N | B |WwW ]|

—_— D == O

6

m  This example demonstrates how indices are used to control the size and position of
nodes and elements.

= Because the 2™ I-index is set at x=.5, element # 1 is 1/3 the size of element # 2.

= Notice nodes 2 and 3, they follow where ever the 2" I-index goes. Likewise, nodes 5
and 6 will follow the 3™ I-index.
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BlockM: mitialization

m Relationship between node, element, and index (continued)
o  Example (4.4): Let’s add 1 more partition in the J-direction this time.

Node # X-coord. Y-coord.

1
1

J
n7 ng n9
3rd J-index . ‘ 1 0 0
2 ) 0
nd 1

2 index — )@ o I I
4 0 )
15t J-index . > | > 2 0
nl n2 nS 6 2 5
I8t I-index 2nd T-index 3rd J-index 7 0 1

8 5

9 2

m  As stated before, the number of partition cannot be more than the number of element in
that direction. Since the J-direction has only 1 element, we need to add another
element in order to insert a partition.

m  Here, we set the 2" J-index at y=.5, and the 3" J-index takes the place of the 2™ J-
index in the previous example.
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BlockM: mitialization

m Relationship between node, element, and index (continued)
o  Example (5.0): Let’s look at a 3D example.

Node # X-coord. | Y-coord. | Z-coord.
J n& n7/

, ‘84, 2nd K-index 1 0 0 0
2nd J_index o 15t K-index 1 0

K

nl

15t I-index 2nd T_index

)
a
—y
P
=
o
o
>
N
> S
=
o
= W
o |lwN|lalu]|lb~]lw]o
o | o
—_
S |1 | =

0 1 1

»  Going from 2-D to 3-D is quite trivial, all we have to do is add an element and a
partition in the K-direction.

m  Again, it is important to note the order of the indices for each principal direction. The
I-direction start from left to right. This means the I-1 index is at a lower x-position
than I-2 index. The J-direction goes from bottom to top because the J-1 index is at a
lower y-position than the J-2 index. Similarly, because the K-1 index is at a lower z-
position than the K-2 index, the direction for the K is from the page and going into the

19 page.



BlockM: Concept of Projection

O  Projection

m  The concept of projection in blockM could be view similarly to a video projector
projecting images onto a screen or wall.

m  The basic idea here is to place the selected nodes onto a surface or set of surfaces much

like how light rays are projected onto a screen. Unlike light, the nodes will not bounce
off the surface.

= Another way to view projection is surfaces form the mold of a desired shape and the
block is soft clay that sets to the mold.

m  Simple Example (6.0):

O We want to place a node onto the blue surface by projection

A/Surface Surface
—— e —— /
Node~® Nod/v

Before projection After projection

20
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BlockM: Concept of Projection

O  Projection (Continued)

= By default, the projected node takes the shortest path to the surface. However, there is
an option for the user to specify a vector for the projection.

»  Simple Example (7.0):

O Projection with a vector (red)

Surface Surface

Node Node

Before projection After projection

21
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BlockM: Concept of Projection

O  Projection (Continued)

= Simple Example (7.1):
O Same example as before, but without vector
O As we could see, the node is moved to the closest position on the surface.

= Details of how the projection algorithm will not be discussed here. However, more
examples of projection will be provided to further demonstrate how it works.
Surface Surface

Node Node

Before projection After projection

22
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BlockM: windows

0O In BlockM, there are 2 “‘major” features we
need to be familiar with before any meshing
could begin.

O Main or Physical Window

O The Main windows 1s what we are most familiar with,
it’s displays all the nodes, elements, curves, and
surfaces.

23
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BlockM: windows

O Main Window

[ | Everything iS displayed L'ﬁLs-DREDDSTu-ﬁMarmo(14:37; A=
. . File Misc. Toggle Background Applications Settings Help
in Euclidean space.

m  This serves to display
detailed information
about the mesh.

Nodes

Elements

Mesh | Shows |
SphGen SWGen BlockM
SurMesh | nLMesh | Smooth
2Dmesh | BMesh BulkF

Curves | Surface | ChainM

TTHesh DieLine

HIP201 SQual PeneCk

1[2]3]a[s[e]7 b]

Blockm Interface

* Create " Parameter
" Blank/Del (" Rd/Write

" Move Pts. " Distribute
" Rotate Pts. (~ Project

Surfaces e
Curves

Other parts
m [t also allow for user to
Zoom

O Oo0Ooao

Title | Legd | Ti

Hide | Shad | View = Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [/ Clp All

— \012737
i Z Position List:
otate jera

" Control

O oo o

Pan Eeoam slt Part1D: [1 PList
[quat -0.106161 0.474996 0.032511 0.872956; ~ <
> quat -0.092082 0.495212 0.041181 0.862896; | _Reject | _Accept | _ Done |

S election Simple shell/Solid Meshing interface

24
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BlockM: windows

D COmputatlon WlndOW BlockM Computation Window

This window pops up as soon as the “create” button is
clicked in the main window.

The main purpose of the computation window is to
provide user-friendly environment for selecting nodes
and elements.

As mentioned earlier, to select nodes and elements,
the user needs to do this via the indices. Hence, the
Computation window displays everything in index
space.

All partitions are displayed as perfect squares or
cubes.

Translation, rotation, and projection of nodes and
elements do not affect the block in this window.

Only deletions of partitions or regions will be
affected.

25
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BlockM: windows

O Computation Window (continued)

m Let’s look at the different aspects within
the computation window.

O

— contains different display

modes for the block.

Perspective
Hide*
AutoCen
Trimetric View
Triad*

BlockM Computation Window

Perspective
v Hide

AutoCen

Trimetric View
v Triad

*Default display setting
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BlockM: windows

O Computation Window: ( continued )

Perspective
O When activated, this provides the block with a perception of dept.

BlockM Computation Window

Example of Perspective display Example of Perspective display

27
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BlockM: windows

O Computation Window: ( continued )
Hide
o When activated, this shows only the outer edges of the block. This is set on by
default.

BlockM Computation Window BlockM Computation Window

Example of Hide display on. Example of Hide display

28
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BlockM: windows

O  Computation Window: ( continued )
AutoCen
O This works much like the Acen feature in the Main window; it automatically centers the

block within the window. This 1s does not “lock” the block in view. Hence, the user will
need to activated every time it is needed.

BlockM Computation Window

Example of AutoCen display Example of AutoCen display

29
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BlockM: windows

O Computation Window: ( continued )

®m  Trimetric View

m| This set block in the computation window to trimetric view, such as shown
below. Much like the AutoCen feature, this does not hold the view.

BlockM Computation Window

Example of Trimetric View
display

30
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BlockM: windows

O Computation Window: ( continued )
Triad
o This is a toggle to turn on and off the display of the triad. It is turned on by
default.

Example of Triad display on. Example of AutoCen display
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BlockM: windows

0 Computation Window Bocoh Computaion indor

menu — contains additional user’s
preference settings for the computation window

O Sync with MainWin*

This toggle setting maintains the same
orientation for block in the main and
computation windows.

For example, if the block is rotated by 30
degree about the J-axis, the block in the main
window will rotate by the same amount about
the Y-axis. Vise versa, if the block in the main
window is rotated by 30 degree, the block in the
computation window will rotate by the same
amount.

The Sync is only applicable for rotation. It does
not apply to pan and zoom. *Default display setting
m 1.5x Win

Increases the computation window by 1.5 times
the default size.

O 2.0x Win

Increases the computation window by 2 times
the default size.

32
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BlockM: windows

O Computation Window: selection

The most important part of the computation
window is the selection of points, edges, faces,
and regions.

There are 2 ways to do selection.
1. Using the mouse to pick a point on the block or
drag over the region of interest.
2. Using the mouse to select the “index slider bars” at
the top, right, and both of the computation window.
It is important to notice there are points on the
slider bars and each point has a number
associated with it. These points are index
number for each direction.

To the left, the block has 3 partitions and 4
indices for each direction. Hence, we see 4
points for each slider bar.

To clear selection: as long as the Computation
window is active, press the “d” key. This might Slider bar for I-index
be change to “ESC” key.

Slider bar for J-index

33
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BlockM: windows

O Computation Window: selections (continued)

Point selection
O Example (8.0)

Lets select a point at
I-index: 3
J-index: 4
K-index: 4
We could simply click on the point on the block or
click at 3 locations on the slider bars.
Notice how the selected point is highlighted in red.

Also, the corresponding indices also turn red on the
slider bars.

BlockM Computation Window

View Misc.

Selected point

34
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BlockM: windows

O Computation Window: selection (continued)

Edge selection
O Example (8.1)

Lets select an edge at
I-index: 13
J-index: 4
K-index: 4
We simply drag-select along the edge.

Or we could click and slide along the I-index slider
bar from 1 to 3 and click at point 4 on both the J and
K index slider bar.

Notice the selected edge is highlighted in green.

The corresponding partitions turn red in the I index
slider bar.

Selected edge

35
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BlockM: windows

O Computation Window: selection (continued)

O Example (8.2)
Lets select a at
I-index: 14
J-index: 2 4
K-index: 4
Again, we could drag-select over the area of interest.

Or we could click and slide along the I-index slider
bar from 1 to 4, slide along the J bar from 2 to 4, and
click on point 4 on the K bar.

Notice the selected face is highlighted in

Selected face

36
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BlockM: windows

O Computation Window: selection (continued)

Region selection
O Example (8.3)

Lets select an region at
I-index: 2 4
J-index: 2 4
K-index: 3 4
Again, we could drag-select over the area of interest.

Or we could click and slide along the I-index slider
bar from 2 to 4, slide along the J bar from 2 to 4, and
slide along the K bar from 3 to 4.

Also, notice the selected region is highlighted in
green.

Selected region

37
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BlockM: Start Using BlockM

38

O Features Overview

To the right 1s the BlockM interface and
it 1s the first thing we see when we click

on the BlockM button. The

button 1s selected by default.

Current tools and features

O O0O0O0000O0O4d

radio

iTa[s]4[s[e]7 o]

— Blockm Interface

+ Create " Parameter

" Blank/Del " Rd/Write

" Move Pts. ( Distribute

i Rotate Pts.  Project
Type: |I‘-1u|tip|e Blocks _:__l
1 Index List:

1 Index List:

K Index List:

X Position List:

Y Position List:

Z Position List:

PartID: |1

| | _one 1
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BlockM: Start Using BlockM

= i[2]s[+]s]e]7 o]
o In the earlier sections, we discussed the concept of B e
index and partition. We also discussed how they are ¢ Blank/Del ¢ Rd/Write
related to nodes and elements. It is here that we apply C MovePts. (" Distribute
these concepts to generate the block. BlockM could ( RotatePts. ( Project
create both SOLID and SHELL elements as separate
parts or mixed together in one part. Rl e ploces =
m| As we see to the right, there are 6 fields. We need to fill Tlm e
in the fields with appropriate values. T
o  The top 3 fields: |
| I Index List K Index List:
| J Index List |
u K Index List s
u are where we define the number of elements and |
partitions in the I, J, and K directions. Again, these otk
correspond to X, Y, and Z directions in the Euclidean |
space, respectively. Z Position List:
m The bottom 3 fields: |
| X Position List Create
u Y Position List partm: [1  Puist
u Z. Position List ] { o]
m are where we specify the positions of the indices define in

the top 3 fields.
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BlockM: Start Using BlockM

(continued)

Create button

®m  Once all the field are fill in appropriately, click on
this button to bring up the Computation window.

Part ID field
m  This sets the part number for the block.
PList button

m  We could enter a number in the Part ID field or
click on this button and a select a part from a pop-
up list.

Reject button

= Once a block is create and for whatever reason we
want to start over, just click on this button.

Accept button

=  Similarly to the Reject button above, we click this
button if everything is acceptable.

Done
m To exit out of BlockM.

t/2]s|afs[s]7 o]

— Blockm Interface ———

+ Create " Parameter
" Blank/Del " Rd/Write

(" MovePts. ( Distribute
(" Rotate Pts. ( Project

Type: | Multiple Blocks :_J

IIndex List:

J Index List:

K Index List:

X Position List:

¥ Position List:

Z Position List:

Create

Partm:: 1

| |Dm1
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BlockM: Start Using BlockM

0 (continued) 1[2[3]a[s[ef7 B
O  Syntax for the fields i e
m  We could use spaces or commas between values. RSl RN
™ Move Pts. ( Distribute
o  Examples (9.0): SOLID element (" RotatePts. (" Project
m  Let’s create a very simple 3D block, the same one Type: |Multiple Blocks ~l
given in earlier section. 1Index List:
m  To the right is how we enter the indices and their e
., J Index List:
positions. h2
= Note, the first index in any direction must begin K Index List:
with 1 or higher, but less than the 2 index. |12
7| X Position List:
jo1
Y Position List:
CE!
Z Position List:
jo1
_Greate |
Part ID: 11 PList
Reject | Accept | Done |
1 I-index 20d Tindex
Conceptual Block

41
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BlockM: Start Using BlockM

(continued) 1[2]3]a[s5]6]7 b
— Blockm Interface
|:| Examples (90) * Create " Parameter
Below is what the computation window show P N
when we click on the create button for the Eonee Wi
o " Rotate Pts. ( Project
specified block.
Type: |Huﬂ:iple Blocks j
1 Index List:
|1 2
J Index List:
|1 2
K Index List:
|1 2

1 X Position List:
|o 1
Y Position List:

[ |o1
Z Position List:
]01
_Create |
PartID: |1 PList
Reject | Accept | Done |

Block in Index space
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BlockM: Start Using BlockM

0 (continued) 1]2[3]a[s[ef7 D
|:| Examples (90) _(Elu;::alz:rfaw " Parameter
m  The same block is shown in the main window in Bl

" Mowve Pts. " Distribute

Euclidean space. This block has only 1 element. e i

Type: |r-'luﬂ:ip|e Blocks Ll
File Msc, Toggle Background Applications Settings Help 1 Index List:

12

J Index List:

]1 2

K Index List:

{12

1 X Position List:

o1

Y Position List:

i 10 1

Z Position List:

jo1

_Greate |
PartiD: |1 Plist

Reject | Accept | Done |

Mcolr| Frin Zin

Edge | Grid Zout

Block in Euclidean space
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BlockM: Start Using BlockM

O (continued)
O Examples (9.0)

Let’s add more elements to the previous example.

Notice the block in the computation window. It looks the
same as the previous example. However, the block in the
Main window appears slightly different. It has more
elements than the previous example.

File Misc. Toggle Background Applications Settings Help

Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Lcon

Acen| Zin +10 Rx |Deon m Top

Front

Right

Redw’

Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn

Pcen | Zout | f/ Clp | all m&)ttm

Back

Left

Anim

Main window

BlockM Computation Window

Computation window

SR ENE G

— Blockm Interface

s Create " Parameter
" Blank/Del  Rd/wWrite
(" Move Pts. ( Distribute
" Rotate Pts.  Project

Type: |r-1ultiple Blocks ﬂ
I Index List:

|1 5

1 Index List:

|1 5

K Index List:

|1 3

X Position List:
|o i

¥ Position List:
|0 1

Z Position List:
|n i

_Create |
PartID: |1 PList

Reject I Aocept|

o |
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BlockM: Start Using BlockM

0 (continued) 1[2]3]4][5]6]7 0]
— Blockm Interface —
= Example.s (90) . . . . + Create " Parameter
| Notice the block in the main window has 4 elements in ~ Blank/Del Rd/Write
the X and Y, and 2 in the Z direction. " MovePts. (" Distribute
m  Let’s see how this works. In the fields to the right, we see e e

the only differences between this set of inputs and that of

the previous examples are the top 3 fields. e |"'_'m"le s H
I-index: 1 5 ---------- > 4 elements T::m -
J-index: 1 5 ---------- > 4 elements S T
K-index:1 3 ---------- > 2 elements 15
u There is a simple relationship between the number of K Index List:
elements and indices for any partition. 13
N element = higher index # - lower index # X Position List:
Higher index # = lower index # + N element =
m  Itis not necessary that the 1% index has to be 1. It just has st
to be less than the 2" and 3 index. o1

Z Position List:

u There are countless number of ways to specify the same o1

block. We could initialize the same block in another way.

I-index: 4 8

J-index: 10 14 PartID: |1 PList
K-index: 57 Reject | Accept | Done |
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BlockM: Start Using BlockM

O (continued) 1]a]sla[s]e]7 of

- Blockm Interface —— M ——M

+ Create " Parameter
O Examples (9.1) 2ire Mo
= Let’s add 1 partition to each of the index direction Lo S

(" Rotate Pts. { Project

for the block in example 8.0. We set the 2" index
right in the middle. Each partition has 2 elements, R
except for the ones in the K-direction. 135

1 Index List:
|135

Type: |Huﬂ:iple Blocks L{

File

Misc. Toggle Background Applications Settings Help

BlockM Computation Window

K Index List:
|1 23

X Position List:
|0 51

Y Position List:
|o 51

Z Position List:
|n 51

PartID: (1 PList

Reject I Accept | Done |

Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Lcon Acen‘ zin | +10 | Rx |Deon Top | Front| Right
Hide | Shad| View | Wire | Feat | Edge | Grid | Mesh| Shrn ||[Pcen zout| // | cp | Al |[PEIR Bottm| Back | Left | Anim |Reset

Main window Computation window



.
BlockM: Start Using BlockM

. (Continued) —;Ilc:mjlnt:rfla; —I : ] - Fi]
o Examples (9.1) S tmin S e
m  Let’s see how the relationship stated above works. G ::;:tm
I-1‘ndex: 1+Q2el)=3+2el.)=5 e =
J-index: 1+ (2el.)=3+2el.)=5 e
K-index: 1+ (lel.)=2+(lel.)=3 [135
w  The relationship works out quite nicely. rlli“ ==
= Notice the bottom 3 fields: Jﬂndﬂc List:
123
X-pOS 051 X Position List:
Y-pos:0.51 =
Y Position Lisk:
Z-pos:0.51 051

Z Position Lisk:

m  Because we have 3 indices in each of the index 051

fields, we need to have 3 values for each of the

position field as well. — # st |

Reject].ﬁocept| Dnrie|
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BlockM: Start Using BlockM

N (continued) 1]2]3[4[s]e]7 o]

- Blockm Interface —— M ——M

(* Create " Parameter
D Examples (9.1) " Blank/Del (" Rd/Write
" Move Pts. i Distribute
m  The table below illustrates the order on the " RotatePts. (" Project
indices and their corresponding spatial initial Type: [Multiple Blocks 7]
positions. |111:":" il
1 Index List:
1% Index 214 Index 3" Index 135
K Index List:
I-index 1 3 5 |1 23
X-position 0 5 1 T;'T:Tm" =
J-index 1 3 5 F:. IT:!;'rtiun List:
Y -position 0 5 1 Z Position List:
|n,51
K-index 1 2 3
Z-position 0 5 1 PartID: |1 PList
Reject I Accept | Done |
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BlockM: Start Using BlockM

(continued)

o  Examples (9.2): SHELL element

3rd J-index

2nd J_index

15t J-index

Let’s create a very simple SHELL or 2D block
based on example 4.4 above.

A shell block 1s created in the same manner as that
for the solid, except for thickness direction in
index space is specified with a minus sign (-).

n7 ng n9

n4

.n3 n6 ‘

J
9
~ 1
nl? n2 nS. g

1st I-index 2nd [-index 31d [-index

Conceptual Block

i[als[+slef7 b
— Blackm Interface ——  ———
(+ Create " Parameter
(" Blank/Del " Rd/Write

" Move Pts. " Distribute

(" Rotate Pts. " Project

Type: |Mu|tiple Blocks _ﬂ
1Index List:

|1 23

1 Index List:

123

K Index List:

]-1
X Position List:
jo.52

¥ Position List:
]n 51

Z Position List:
]u

PartID: |1 PList

Reject | Accept | Done |
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BlockM: Start Using BlockM

(continued)

o  Examples (9.2): SHELL element
Notice the -1 in the K Index List field.

Below is the shell block shown in Computation
window.

Block in Index space

i|2|a3]a|ls]s]7
— Blackm Interface T
(+ Create " Parameter
" Blank/Del " Rd/Write

" Move Pts. " Distribute

(" Rotate Pts. " Project

Type: |r-1ultiple Blocks ﬂ
I Index List:

|1 23

1 Index List:

123

K Index List:

|—1
X Position List:
0.52

¥ Position List:
|n 51

Z Position List:
0

_Creste |
PartID: |1 PList

Reject | Accept | Done |




.
BlockM: Start Using BlockM

(continued) il2]3]4][s5(6]7 o
— Blockm Interface —— M
o  Examples (9.2): SHELL element i el i

. . . . (" Move Pts. ( Distribute
Below is the shell block shown in Main window. © RotatePts. " Project

Type: |r-1ultiple Blocks ﬂ
File Misc. Toggle Background Applications Settings Help I Index List:

|123
1 Index List:
|123

K Index List:
-1

X Position List:
0.52
¥ Position List:
|s 51
Z Position List:
0

_Creste |
PartID: |1 PList

Reject | Accept | Done |

Title | Legd | Tims | Triad | Beol

r |Mcolr| Frin | Isos | Lecon | Acen| Zin | +10 | Rx |Deon m Top | Front| Right| Redw|Home

Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [/ Clp All m&)ttm Back | Left | Anim |Reset

Block in Euclidean space
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BlockM: Start Using BlockM

52

This feature allows for both visually disabling

(blanking) and for deleting elements and nodes.

To blank or delete, we need to first select a
region. Blank and delete are not applicable to
point, edge, and face.

There are 2 ways to select a region. We could
either specify the region with indices in the
index list fields, as seen on the right, or select
from the computation window.

If selection is made from computation window,
the index list fields will be automatically filled
in accordingly.

Once a region is selected, click on the blank or
delete button to the right.

1] 2]3[4]s]ef7 o]

— Blockm Interface
i Create ™ Parameter
(+ BlankjDef (~ Rd/Write
" Move Pts. " Distribute
" Rotate Pts.  Project

I Index List:

J Index List:

K Index List:

(Un)Blank

Reverse Blank

Delete

|
|
Display All ‘
|
|

Undelete




.
BlockM: Start Using BlockM

. (Continued) I-TE!ID‘ ckzm !nt:rfLD: LM
o (Un)Blank button ¢ B narme
= Blanking is for disabling the display of nodes o Bl
and elements. Click this button again will '
unblank and enable the display of nodes and _
elements again. J]zlfﬂ =
w  This is useful for visually checking interior ) Index List:
elements. 23
K Index List:
= Example (10.0) 23
Let’s use the same block as that in
example 8. We want to blank out the umsienk |
reglon. Reverse Blank ‘
L-index: 2 3 oisplay Al _|
J-index: 2 3 Delete |
K-index: 2 3 Undelete |
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.
BlockM: Start Using BlockM

o (continued) 1[2[s[+[s]e]7 o]

— Blockm Interface

0  (Un)Blank button 5 ;‘:-:?DE‘ ’ :m:r:
= Example (10.0) " MovePts. (" Distribute

" Rotate Pts.  Project

Notice the blank applies to both the main and
computation window.

I Index List:
23
File Misc. Toggle Background Applications Settings Help
J Index List:
23
K Index List:
|2 3
(Un)Blank |
Reverse Blank |
Display All |
Delete |
Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Lcon | Acen| Zin | +10 | Rx |Deon Top | Front| Right| Redw|Home u“d’EIEtE ]
Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Peen | Zout | // | Cip | AN |[TEEE Bottm| Back | Left | Anim |Reset

Main window Computation window
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BlockM: Start Using BlockM

(Continued) I1‘2|3‘4|5‘5|Tﬂ|
o Reverse Blank button i
This blanks the region that is currently display and unblank  Rd/Write
the visually disabled region. (" Distribute
Example (101) " Rotate Pts. ( Project

Note the fields to the right do not update to reflect the
corresponding displayed region.

i Parameter

I Index List:
|2 3
File Misc. Toggle Background Applications Settngs Help
J Index List:
|2 3
------ K Index List:
|2 3
(Un)Blank |
Reverse Blank |
Display All |
Delete |
Title ‘ Legd |Tim§|Triad| Boolr‘MooIr| Frin | Isos‘ Lcon | A(En| Zin ‘ +10 | Rx |Deon ‘ Top |Front‘ Right|REdw‘Hume| Undelete i
Hide ‘Shad|view| Wire| Feat ‘ [dge| Grid |Mesl|‘ Shrn | Pcen | Zuut‘ 1 | clp | All ‘m Bottm| Back‘ Left |Anim‘Reset|

Main window Computation window
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BlockM: Start Using BlockM

m (continued) alaialalslels ol
o Display All button Ak naume.
" Move Pts. ( Distribute
m  This enables the display of all blank regions. (e
o Delete button
m  This feature is similar to the blank. Visually, Tzlfﬂ ==
the blank and delete features appear to be the J Index List:
same. However, the delete actually remove f;ﬁ -
nodes and elements from the block once the 23
“accept” button is clicked .
= Unlike the blank feature, unblanking the missing e ‘|
. . . . Reverse Blank
region will not bring it back. ==
o Undelete button . |
m  This feature brings back the last deleted region. ndelete |

56



.
BlockM: Start Using BlockM

[] a]2[s]a[s[e]7 0]
— Blockm Interface ——————
o This feature lets the user move points, edges, e
faces, and regions. ¢ HovePts; [ Distrbute
Rotate Pts.  Project
O There are a number of options to choose from Comtrain Tex
depending on the intend of the translations. R
. I ¥ Axis
O Tomove: o
I. Select the point, edge, face or region using the o
computation window as explained previously. C v Plane
. . " XZ Plane
2. Select one of the constrained options to the o
right. " Screen Plane
3. Enter the distance to translate. This does not —_ | |
apply to any screen constrained translation. trans | Trans+ |

4. Click “Trans-" or ““Trans+” button. A less | |
precise method is to use the mouse to drag in the
Main window.
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BlockM: Start Using BlockM

N (continued) a[2[3[4]s[e]7 o]
. — Blockm Interface ————
O COnStI'aln TO: " Create " Parameter
u NULL*  Blank/Del (" Rd/Write
o ' ' & Fiove Pts (" Distribute

This is a default setting. It means no constraint. We (" RotatePts. (" Project
could move the nodes and elements in any direction. —
Hence, there are 3 fields for the 3 global directions (X, iRl
Y, al'ld Z). -, ¥ Axcis

u X-Axis (" Vhaxis

Rl

Nodqs and elements could only be translated along the . ;Ar::” e
X-axis. " Screen Y Axis

m Y-Axis L ST R

. . " XZ Plane

Likewise, nodes and elements could only be translated e
along the Y-axis. (" Screen Plane

] Z-Axis Distance:
Similarly, nodes and elements could only be translated I | |
along the Z-axis. Trans- | Trans+ |

m Screen X Axis

Nodes and element could only be translated along the
screen’s X-axis or horizontal direction. This not the
same as the global X-axis.

| |




.
BlockM: Start Using BlockM

0 (continued) a[2[sTe[se]7 o]
0o  Constrain To: ieate " Iraaes

= Soreen Y Axis e
Nodes and element could only be translated © Rotate Pts.  Project
along the screen’s Y-axis or vertical direction. =
This not the same as the global Y-axis. L

= XY Plane o
Nodes and element could only be translated on - ;zi
the global XY plane. ¢ Screen X Axis

m  XZPlane =t
Nodes and element could only be translated on C X Plane
the global XZ plane. " vz Plane

- YZ Plane - " Screen Plane
Nodes and elements could only be translated on rmm | |
the global YZ plane. s B

= Screen Plane
Nodes and elements could only be translated | |
along both the screen’s X and Y axis.
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BlockM: Start Using BlockM

O (continued) 1|2|s|a[s[sf7 o]

— Blockm Interface

O Examples (11.0): Constrain to X-Axis & Mo
{~ Blank/Del < Rd/Write
u Using the same block as in example 10.0, let’s move a point & MovePts. (" Distribute

along the X-axis a distance of 1.0. L INuEEbE L Broyect

;Contrain To:
" NULL
Point to move + X Axis

Fle Msc. Toggle Background Applcations Settings Help " ¥ Axis

" Z Axis

" Screen X Axis
" Screen Y Axis
" XY Plane

" XZ Plane

" ¥Z Plane

" Screen Plane

Distance:

—

Trans- I Trans+ ]

| |

Title | Legd | Tims | Triad | Beolr |Mcolr| Frin | Isos | Leon | Acen| Zin | +10 | Rx |Deon Top | Front| Right | Redw [Home
Rpar

Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [/ Clp All Bottm| Back | Left | Anim |Reset

Before
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.
BlockM: Start Using BlockM

(continued) i[2]s]a]s]e]7 D]
— Blockm Interface —M—M
O Examples (11.0): Constrain to X-Axis ( Create  ( Parameter
. . . " Blank/Del i Rd/Write
Notice the Undo button is active. & MovePts. [ Distribute

{” RotatePts. ( Project

Contrain To:

" MULL
X Axis
Y Axis
Z Axis
Screen X Axis
Screen Y Axis
XY Plane
¥Z Plane
YZ Plane
Screen Plane

Point moved

'

File Misc, Toggle Background Applications Settings Help

NN RNl R R

Trans- | Trans+ |

| Undo |

Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Lcon | Acen| Zin | +10 | Rx | Deon Top | Front| Right| Redw |Home|
[T Bottm| Back | Left | Anim |Reset

Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout| [/ Clp Al

After
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BlockM: Start Using BlockM

(continued) alz2[s[e[s5(e]7 B

— Blockm Interface

O Examples (11.1): Constrain to Screen’s X-Axis ¢ Parameter
Using the same block as in example 10.0, let’s move an edge along the ; E?:t ‘:TI:::E
screen’s X-axis by some distance. As mentioned before, we need to  Project
drag in the Main window. The block is rotated 90 degree so that the -

. .. Contrain To:
global X is pointing up. Ry
X Adis
File Misc. Toggle Background Applications Settings Help Edge tO move [ Y Axis
" Z Axis
{* Screen X Axis
" Screen Y Axis
" XY Plane
" XZ Plane
" ¥Z Plane
" Screen Plane
Distance:
| |

Title | Legd | Tims | Triad | Boolr | Mcolr| Frin | Isos | Lecon | Acen| Zin | +10 | Rx |Deon Top | Front| Right | Redw |Home

Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [/ Clp All Bottm| Back | Left | Anim |Reset

Before
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BlockM: Start Using BlockM

(continued) 1]2|3la|slef7 b

— Blockm Interface

" Create " Parameter
" Blank/Del ( Rd/Write

(«+ MovePts. ( Distribute
(" Rotate Pts. { Project

O Examples (11.1): Constrain to Screen’s X-Axis

Notice that the screen X-axis is not the same as that on the
global X-axis. In this example, they are almost orthogonal to

Contrain To:

each other. .
Edge moved X Axis
File Misc. Toggle Background Applications Settings Help @ Y Axis

" Z Axis

+ Screen X Axis
" Screen Y Axis
" XY Plane

" XZ Plane

" ¥Z Plane

" Screen Plane

Distance:

Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | //f Clp All Bottm| Back | Left | Anim |Reset

Screen’s Y-axis

Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Loon | Acen| Zin | +10 | Rx |Deon |l Top | Front| Right| Redw| Home
Rpart
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BlockM: Start Using BlockM

O (continued) A

— Blackm Interface

O Examples (11.2): Constrain to XZ Plane " Create (" Parameter
 BlankfDel " Rd/Write

u Using the same block as in example 10.0, let’s move region * MovePts. (" Distribute
, . . " Rotate Pts. { Project
along the screen’s X-axis and Z-axis by 0.5.

Contrain To:

Region to move ~

File Misc. Toggle Background Applications Settings Help NULL
/7 X Axis

Y Axis

Z Axis
Screen X Axis
Screen Y Axis
XY Plane

XZ Plane

YZ Plane
Screen Plane

R R

X )

R

-5l

Trans- 1 Trans+ I

vedo_| |

Front| Ri

o Bottm| Back Anim 1 Reset

Before
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BlockM: Start Using BlockM

O (continued) | 1[2]s[4s[e]7 0
O Examples (11.2): Constrain to XZ Plane " Create (" Parameter

" Blank/Del " Rd/Write
(* MowvePts. ( Distribute
i Rotate Pts. { Project

Contrain To:

HULL

X Axis

Y Axis

Z Axis
Screen X Axis
Screen Y Axis
XY Plane

XZ Plane

¥Z Plane
Screen Plane

Region moved

File Misc. Toggle Background Applications Settings Help

TR RN N N R )

Distance:
5 .5

Trans- | Trans+ |

I Undo I

Title | Legd | Tims | Triad | Bcolr | Mcolr| Frin | Isos | Lcon | Acen| Zin | +10 | Rx |Deon Top | Front| Right | Redw|Home

Hide | shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [/ Clp All mmttm Back | Left | Anim |Reset

After
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BlockM: Start Using BlockM

u I1]z]3]4|5|ﬁl_?—_n_

— Blockm Interface

" Create " Parameter
o This feature lets the user rotate points, edges, 2wty ol X s

" Mow

faces, and regions about a point. 1 Project

Contrain To:

O  Similar to the feature, there are a 2 e
. . ¥ Axis
number of options to choose from depending on « zas
. . Screen X Axis
the intend of the rotations. ¥ e
Screen Z Axis
Rotate Axis Base Point:
Position
o0 l0.0 |00

Rotation Axis Direction:
Direction
|10 |o.0 |o.0

Rotate Angle: 0.000000

Rotate+ | Rotate- |

| |
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BlockM: Start Using BlockM

N (continued) 1[2[3[as[6]7 o]
— Blockm Interface ——
o To rotate: el F
. Select the point, edge, face or region using the e N
computation window as explained previously. —
Contrain To:
2. Select one of the constrained options to the right. Lo
3. Enter the “Rotation Axis Base Point”. This point i
could be entered manually by its x, y, and z s
coordinates in the fields right below the “Position” o s
button. Or the point could be picked from the Main Rotate Axis Base Point:
window, by clicking on the Position button. I:ﬁ]oo s
4. Enter the “Rotation Axis Direction”. This is the Rotation Axis Direction:
vector that points along the axis of rotation. Or the P
G . 12 . ]1.0 |D.D |D.D
Direction” button could be used to pick the vector _
graphically. If a constraint is chosen, there is no need R:?;:ﬁ Rmf:fmfm
to enter the direction. | |
5. Enter the angle of rotation in degree in the “Rotate

Angle” field.

6. Click on either “Rotate+” or “Rotate-"" to rotate
counter-clockwise or clockwise direction.
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BlockM: Start Using BlockM

. (Continued) —:lBIch:mllnt:rfL;E
" Create " Para er
o Constrain To: ~ winkioel prwmftt
" MovePts. ( Distribute
= NULL* @ RotatcPts| [~ Project
Contrain To:
Nodes and elements are free to rotate about 2 e
any axis. oo
. " Screen X Axis
= XA e
Nodes and elements could only be rotated Mok ot e Colet
about the global X-axis. oo oo Joo
. Rotation Axis Direction:
| Y Axis Direction
|10 |o.0 |o.0
Nodes and elements could only be rotated o
about the global Y-axis. Rotate+ | Rotate- |

| |

m 7 Axis

Nodes and elements could only be rotated
about the global Z-axis.
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BlockM: Start Using BlockM

. (Continued) —:lBIch:mIInt:rfL;—| : | . I_?—_L
o  Constrain To: ¢ siankjoel  ~ Rdjwrte

" Move Pts. " Distribute

o Screen X Axis | Rotatels

Contrain To:

Nodes and elements could only be rotated o
. ~ -
about the screen’s X-axis. e
. " Screen X Axis
m  Screen Y Axis (. Screea Y Axe
Screen Z Axis
Nodes and elements could only be rotated Mok ot e Colet
about the screen’s Y-axis. oo oo Joo
. Rotation Axis Direction:
m  Screen Z Axis Direction

|10 |o.0 |o.0

Nodes and elements could only be rotated N
about the screen’s Z-axis. The screen’s Z- Rotate+ | Rotate- |

axis 1s always coming out of the screen or | |
normal to the screen.
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BlockM: Start Using BlockM

N (continued) 1]2]3]4]s]6]7 0]

- Blockm Interface
o Example (12.0): Constrain to X Axis K i e
(" MovePts. 1 Distribute

m  Let’s rotate a point about the X-axis by 30 degree. S e Craa
. Contrain To:
Point to rotate e :.,LL
File Misc. Toggle Background Applications Settings Help File_Misc. Toggle Background Applications Settings Help o X Axis
" ¥ Aodis
" Z Axis

(" Screen X Axis
(" Screen Y Axis
(" Screen 7 Axis

Rotate Axis Base Point:
Position
0.0

0.0 0.0

Rotation Axis Direction:
Direction

| | |
Rotate Angle:  [30|

, Rotate+ | Rotate- |
Top ‘ ant‘ nght‘ Redw‘ﬂome‘

J | |

Title ‘ Legd |Tims | Triad ‘ I’.\mlr‘Mmlr‘ Frin | Isos. ‘ Lcon ‘ Acen| zin | +10 | Rx |Deon

¢| Frin | Isos | Lcon | Acen| zin | +10 Deon Top
i1 | an | an | ottm Back | veft | Anim [Res ide | Shad | view | wire | Feat | edge | Grid | tesh| shm | peen | zout| 1/ | ap | an

Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout Bottm‘ Back‘ LER‘AIIim‘RﬂEt

Shaded view Wire frame view

Before
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BlockM: Start Using BlockM

(continued) IR O ]

— Blockm Interface

. . ™ Creat P et
o Example (12.0): Constrain to X Axis " maskivel  Rdfwrie
i Move Pts. " Distribute
(* Rotate Pts. ( Project

Contrain To:

NULL

X Axis

Y Axis

Z Axis
Screen X Axis
Screen Y Axis
Screen Z Axis

Point rotated

File Misc. Toggle Background Applications Settings Help Fle Misc. Toggle Background Applications ~Settings Help

SRR Rk

Rotate Axis Base Point:
Position
0.0 0.0 oo

Rotation Axis Direction:
Direction

| | |
Rotate Angle: 30

Rotate+ | Rotate- |

Title ‘ Legd | Tims ‘ Triad| Bonlr‘Mmlr‘ Frin ‘ TIsos | Lcon | AcEn| Zin | +10 ‘ Rx ‘Dmn ‘ Top ‘ant| R»ght| Redw|HomE Title ‘ Legd ‘ Tims. ‘ Triad ‘ lkmlr‘Mmlr‘ Frin | lsos| Lcon | Acen‘ Zin ‘ +10 | Rx ‘Dmn ‘ Top |Front| Riﬂht‘ RE¢IW|H0m=|

|| Hide ‘ 5I|ad| \flew‘ Wire| Feat ‘ Edge‘ Grid ‘M5h| 5|m.| P | lcut| m ‘ dp ‘ All ‘m Bottm‘ Back| Left |Anim|ResEt|| Hide | Shad | View | Wire | Feat | Edge | Grid |Mesh| Shm | pcen | zout| 1/ | cp | an | R Bottm] Back | Left | Anim [Reset]

| Undo |

Original orientation Normal to rotation
orientation

After
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BlockM: Start Using BlockM

o (continued) T I R R (T

— Blockm Interface
. . " Create " Parameter
0o  Example (12.1): Constrain to Z Axis - Blank/Del * Rd/Write

s . . " MovePts. { Distribute
= Let’s rotate a region about the Z-axis by 30 degree. + RotatePts. (" Project

Contrain To:

. " NULL
Region to rotate X Axis

Y Axis

Z Axis
Screen X Axis
Screen Y Axis
Screen Z Axis

Fie Msc, Toggle Background Applications Settings Help Fe Wisc. Toggle Background Applications  Settings  Help

MR

Rotate Axis Base Point:
Position
0.0 lo.0 0.0

Rotation Axis Direction:
Direction

y ' ‘ AT T i Rotate Angle: |30

/ Rotate+ | Rotate- |

X

Title ‘ Legd ‘ Tims ‘ Triad‘ Bcolr‘Moolr‘ Frin | Isos | Lcon | ACEVI‘ Zin ‘ +10 ‘ Rx |D€Dll
|| Hide ‘Shad‘view‘ WireJ Feat ‘ Edge‘ e |Man|snm| Poen ‘ Zcut‘ 7 ‘ dp | All

Top ‘F,om‘mm‘nmw|ﬂome| Title [ Lega | Tims | Triad | Bcolr | tcolr| Frin | 1s0s | Lcon | Acen| zin [ +10 | Rx | Deon|ZEER| Top | Front] Riant| Redw|Home|
Mﬁm‘ Back‘ LeRJA,,im|Rem||‘ Ilide|5|md‘ \n’lew| Wire‘ Feat | Edge‘ Grid ‘Mﬁh‘ 5||rn| Pcen | Zuut‘ It ‘ cip ‘ an Bottm‘ Back‘ Left |Anim|R¢>sEt”

Redo | |

Shaded view Wire frame view

Before



BlockM: Start Using BlockM

(continued)

0o  Example (12.1): Constrain to Z Axis

Region rotated

Fle Misc. Toggle Background Applications Settings Help

Fle Msc. Toggle Background Applications Settings Help

Title ‘ Legd ‘Tims‘Triad|Bcolr|Hoolr| Frin ‘ Isos ‘ Leon ‘ AcEn| Zin | +10 | Rx ‘Deon‘ Top |ant|Rrght|Redw‘Home‘ Title ‘ Legd ‘ TiMS‘Trﬂd ‘ Bmlr"“mlr‘ Frin | 1505| Lcon | A(E"‘ Zin | +10 | Rx ‘Dm"‘ Top |Fr0nt|Right‘Redv~v|ﬂom=|

\
|| vide | shad| view | wire | Feat | edge | Grid | tesh| shen | pcen | zout| 7/ | ap | an [ Bottm| Back | Left | Anim ‘Kesetm Hide | Shad | View | Wire | Feat | Edge | Grid |Mesh| Shm | pcen | zout| 1/ | cp | an | R sottm] Back | Left | Anim [Reset]

Normal to rotation
orientation

Original orientation

After
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1]/2[3|a|[s5]e]7 b
— Blockm Interface A —
" Create

i Blank/Del
i~ Move Pts.
f» Rotate Pts.

(" Parameter
" Rd/Write
" Distribute
" Project

Contrain To:

NULL

X Axis

Y Axis

Z Axis

Screen X Axis
Screen Y Axis
Screen Z Axis

R R0 R R

Rotate Axis Base Point:
Position
0.0

0.0 |o.0

Rotation Axis Direction:

Direction
| | |
0.000000

Rotate Angle:
Rotate+ | Rotate- |

| Undo |
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BlockM: Start Using BlockM

(continued) A e i Y
o Example (12.2): Constrain to Screen Z Axis e
Let’s rotate a face about the screen’s Z-axis by 30 degree. ( Blank/Del (" Rd/Write
The model is rotated 90 degree about the global Y direction. W MU
The rotation base point is set at z=1.0. o e

Contrain To:

NULL

X Axis

Y Axis

Z Axis
Screen X Axis
Screen Y Axis
Screen I Axis

Face to rotate

Fle Msc. Togge Background Applications Settings Help Fle Misc. Toggle Background - Applications Settings Help

009 9 e e

Rotate Axis Base Point:
Position
0.0 0.0 1.0

Rotation Axis Direction:

Direction
| |
Rotate Angle: 30

Rotate+ | Rotate- |

Title | Legd ‘Tlms‘Tr’ladJ Ikx:lr‘l\‘lmlr| Frin | Ises | Lan ACEH‘ Zin ‘ +1o| Rx ‘Deon Top |ant‘RighlJREdw‘Hume
lfide|’5lmdl‘ Wew‘ VlﬁreJ Feat‘[dgzl GridlMeshlShmJ Pcen‘luut‘ " | dp ‘ All Battm| Back‘ LE&JAnim‘Ruet

Shaded view

Tltle|Lagd|Tims|Triad|Bcolr|Mculr‘ Frin |]sos‘ Lcon ‘ Acen| Zin ‘ +1o‘ Rx ‘Deon‘ Top ‘Front‘Right|Redw‘Home|

| Undo |

Hide | Shad | \new| Wire| Feat | Edge‘ Grid |Msh‘ Shrn ‘ Pcen | zout‘ 1 ‘ dp ‘ All ‘m Bottm‘ Back‘ Left |Anim ‘Ke_tet|

Wire frame view

Before
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O

(continued)

Example (12.2): Constrain to Z Axis

Face rotated

75

File Misc. Toggle Background Applications Settings Help

Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Lcon | Acen| Zin | +10 | Rx |Deon Top | Front| Right| Redw |Home
Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shen | Pcen | Zout| // | cip | An |[TEER Bottm| Back | Left | Anim |Reset

1]2]3]2]5]6]7 D
— Blockm Interface e
" Create

" Blank/Del
" Mowve Pts.
{(* Rotate Pts.

" Parameter
" Rd/Write
(" Distribute
" Project

Contrain To:

NULL

X Axis

Y Axis

Z Axis

Screen X Axis
Screen Y Axis
Screen Z Axis

oSN NTR H N )

Rotate Axis Base Point:
Position
0.0

oo 1.0

Rotation Axis Direction:
Direction

| | |
Rotate Angle: 30

Rotate+ | Rotate- |

| __Undo_|
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BlockM: Start Using BlockM

n 1/a[s[a]s[s]7 o
— Bleckm Interface —— M8 ———
m Early on, the concept of projection was introduced. It is (b=t Pammt
here that this concept is implemented. e F D;‘:;::e
o0 There are 7 different types of “target”. More targets will be | "etterts © froeet
added in the future. Plrem s =
. " Line " Cylinder
Point (" surface { Sphere
- Line i~ Shell Elem
u Surface
- Shell Elem Snap of Picking Point
=" Pick Poin!
| Plane # :e:.gt s
. i in
= Cylinder 2 e
n Sphere
m Individual components of the projection could be specified
with X, Y, and Z radio buttons at the bottom of the menu. v x & vz
m| Point, Line, Surface, and Shell Elem all requires external ™ Blank Blocks
source. These must be generated outside of BlockM. Project |

m Plane, Cylinder, and Sphere are generated within BlockM.

76



.
BlockM: Start Using BlockM

. (Continued) —:;Ill:llckzm !nt:rf!ac: &
. ™ Create { Para[“‘-gter
0o Point ¢ Blank/Del  (* Rd/Write

i~ MowvePts. { Distribute
" Rotate Pts. {+ Project

|. In order to project to a point, we need to

. . {+ Point " Plane
generate a point. To do this, we need an Clme  ( Cylinder
113 29 . " surface i~ Sphere

external” surface or curve such as igest surface R

and curve.

Snap of Picking Point

2. To select a target point, simply click on a o
. . . " Pick Point )
desired location on a surface or curve in the 7 Nearest Point

" End Point

Main window. " Mid Point
m It is good practice to project a point to a point,

rather than an edge or face to a point. vx My Rz
3. Select a “source” point from the Computation ::t" e

window by one the processes described above.
4. Click on the Project button.
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BlockM: Start Using BlockM

. (continued) e
. " Create i Parameter
O Point  Blank/Del " Rd/Write
" Mowve Pts. { Distribute
m  There are 4 snapping options for point selection. | Retatepts. & Project
This simplifies the point selection process, and e
P . . . . Line Cyli r
it 1s more applicable to picking a point on a & w-
curve or line. A
Pick Point — This 1s the default setting. I—
The point selected 1s right where the cursor ke
1s positioned. ¥ i
" Mid Point

Nearest Point — This option allows the
selection of point nearest to the cursor.

End Point — This options allows picking of |[Fx Fy 2z
the nearest end point on a curve or line. ™ Blank Blocks

Mid Point — Similar to the previous Project
options, this allows for the selection of a
mid-point of a line.
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(continued) 1|2]afals[e¢f7 o

— Blockm Interface
" Create " Parameter
" Blank/Del 1 Rd/Write
" Mowve Pts. i Distribute
" Rotate Pts. (*

m Point
Example (13.0) : Projecting point to a point on a surface

File Misc. Toggle Background Applications Settings Help 'y Point g PIEI'IE
" Line " Cylinder
" surface i~ Sphere
" Shell Elem

Snap of Picking Point

i+ Pick Point
" Nearest Point
" End Point
" Mid Point
Point selection panel —
contains options for
o 1. o q e ¥ X WY O 4
picking and unpicking
points . [~ Blank Blocks
Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Lcon | Acen| Zim | +10 | Rx |Deon m Top | Front| Right| Redw |Home
ide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shen | Pcen | Zout | [f Clp All muottm Back | Left | Anim |Reset PrﬂjECt
& Off \'\"d&‘ Keyin || LabelSelecting XVZ Points (1)
" Shift C Are: O LabOn | Save | Whole | ) + Point
(" Control (" poly = add LabOff | Load | Allvis | o o
Perf: 0.02s/f ¢ Sell © Rm  (Clear | Desel Rev |1 bi: G
Before
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ockM: Start Using BlockM

(continued) 5 [ I

— Blockm Interface
. " Create " Parameter
O Point ¢ Blank/Del (" Rd/Write

Example (13.0) : Projecting point to a point on a surface e D L UeeaeE

" Rotate Pts.
File Misc, Toggle Background Applications Settings Help 3 Point i3 PlaI'IE
" Line " Cylinder
" surface i~ Sphere
" Shell Elem

.,

Snap of Picking Point

]

‘_i
f
{ f* Pick Point
’l " Hearest Point
\ " End Point
\ " Mid Point
v X i O 4
[ Blank Blocks
Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Lcon | Acen| Zin | +10 | Rx |Deon Top | Front| Right| Redw |Home
Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [/ Clp All il Bottm| Back | Left | Anim |Reset Pl‘ﬂjECt
& Off & Pick * In Keyin [” LabelSelecting X¥Z Points (1)
" shift ~ Arez O Labon | Save | Whole | 5 @ point
" Control (" poly (v add LabOff | Load | Allvis |{ £ £
Perf: 0.01s/f ( Sell " Rm Clear | Desel | Rev |0 £ b




.
BlockM: Start Using BlockM

o (continued) tl2a o slefr o
. " Create " Parameter
o Line Catn Lo
| Much like that for the Point, we need an LT
external curve or line such as igest curve. A :nmt e
curve could be generated in the Curves 2ol ®
interface on pages 2 and 7.
2. To select a target curve, simply click on a
desired curve in the Main window.
m It is good practice to project a point or an edge
to a line or curve, rather than a face or a region
to a line. Fx Ry Wz
3. Select a source edge from the Computation ™ Blank Blocks
window by one the processes described above. Project Redo

4. Click on the Project button.
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(continued) 1[2[s]a[s]s]7 D

— Blockm Interface

O Line " Create i Parameter
 Blank/Del i Rd/Write
Example (13.1) : Projecting an edge to a curve (" MovePls. (" Distribute
" Rotate Pts. » Project
File Misc. Toggle Background Applications Settings Help
" Point " Plane
i Cylinder
" Surface (" Sphere
" Shell Elem
Line selection panel -
contains options for
picking and unpicking v X VY vz
lines and curves . — _ _ _
Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Lcon | Acen| Zin | +10 | Rx | Deon Top | Front| Right | Redw |Home |_ Blank Blocks
mshad View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [/ Clp All @‘Bottm Back | Left | Anim |Reset
o Off ~ B 'l Keyin [” Labelselecting lines (1) iject Redo
" shift  Arez Labon | Save | Whole | r o
" Control poly v pdd LabOff | Load | Allvis | & @ Line
Perf: 0.02s/f  Sell © Rm  Clear | Desel | Rev i 2
Before
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(continued)
o Line

Example (13.1) : Projecting an edge to a curve

File Misc. Toggle Background Applications Settings Help

Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Lcon | Acen| Zin | +10 | Rx |Deon m Top | Front| Right| Redw | Home
Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [/ Clp All m&:ttm Back | Left | Anim |Reset
= off & pick Keyin ™ LabelSelecting lines 1)

" Shift " Are: T LabOn | Save | Whole | r &

" Control " poly = Add LabOff | Load | Allvis | 2 * Line

Perf: 0.00s/f  Sell © Rm  Clear | Desel | Rev |© 2 ‘ﬁ

i Create {

~ Blank/Del

i~ Move Pts. &

{” Rotate Pts. i«
{” Point ]
o &
" Surface £
" Shell Elem

v X v ¥
[ Blank Blocks
Project

1[2[a[+][5]e]7 B

— Blockm Interface

Parameter
Rd/Write
Distribute
Project

Plane
Cylinder
Sphere

4

Redo




.
BlockM: Start Using BlockM

O (continued) 2l2]s[a[s]e]7 o
— Blockm Interfacg —M8M8¥ —
o Surface B T

" Move Pts. ( Distribute

I. Like the previous 2 projection options, we need ¢ Rotate Pts.  Project

an external surface such as igest surface. A e
surface could be generated from curves in the 2o T
Surface interface on page 7. ¢ ShellElem

2. To select a target surface or surfaces, simply
click on a desired ones in the Main window.

m Itis good practice to project a point, edge, or
face to a surface. It is not a good idea to project ¢ bt My e e
a region to a surface. it

3. Select a “source” point, edge or face from the
Computation window by one the processes
described above.

4. Click on the Project button.

v x vy vz

[ Blank Blocks

Project |
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(continued) 1]2[3[a][5]6]7 D

— Blockm Interface

O Surface (" Create " Parameter
. . ] ] " BlankfDel 1 Rd/Write
Example (13.2) : Projecting 2 faces to a cylindrical surface. " MovePts. ( Distribute
[ Rotate Pts. * Project
" Point " Plane
File Misc. Toggle Background Applications Settings Help
" Line " Cylinder
i« Surface " Sphere
" shell Elem

Closest 3D proj dir.
Vector projection

R

Surface selection panel
— contains options for

picking and unpicking v X VY vz

surface .
= - = [ Blank Blocks
Legd | Tims | Triad | Boolr | Mcolr| Frin | Isos | Loon | Acen| Zin | +10 | Rx |Deon m Top | Front| Right| Redw |Home
Hide h‘ Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [f Clp All mmttm Back | Left | Anim |Reset =
Project
& OFf & pick © \4 IEE“i“ I LabelSelecting surfaces  (0)
" shift © Ares O Labon | Save | whole | r e
" Control " poly 4 Add LabOff | Load | Allvis | 2 e
Perf: 0.00s/f { Sell © Rm  Clear | Desel | Rev |{ ByPart{" * Surface
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BlockM: Start Using BlockM

(continued)

O  Surface
Example (13.2) : Projecting faces to a surface

File Misc. Toggle Background Applications Settings Help

After

Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Lcon | Acen| Zin | +10 | Rx |Deon Top | Front| Right| Redw |Home
Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [f dp All m&:ttm Back | Left | Anim |Reset]
~ off & pick Keyin || LabelSelecting surfaces (1)

" Shift C oare: LabOn | Save | Whole |~ o &

" Control " poly + pdd LabOff | Load | Allvis | ¢ By &

Perf: 0.00s/f { Sell © Rm  Clear | Desel | Rev |{ ByPart(” ByScan Surface

ilalsalsls)z o
— Blockm Interface ———— e
" Create i Parameter

" BlankfDel 1 Rd/Write

" Move Pts. ( Distribute

[ Rotate Pts. * Project

" Point " Plane
" Line " Cylinder
» Surface " Sphere
" Shell Elem

i* Closest 3D proj dir.
" Vector projection

v x v v v Z
[ Blank Blocks
Project |
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87

O

(continued)

Shell Elem

1.

This option requires some sort of shell elements
to be generated first.

To select target shell elements, simply click on a
desired ones in the Main window. Shell
elements could be selected with either
propagation, area, or part option.

It is good practice to project a point, edge, or
face to shell elements. It is not a good idea to
project a region to shell elements, though.

Select a source point, edge or face from the

Computation window by one the processes
described above.

Click on the Project button.

1]2|a]a]s]le)z o
— Blockm Interfacg —— 8 ———
" Create " Parameter

i Blank/Del " Rd/Write

™ MowePts. ( Distribute

" Rotate Pts. * Project

" Point " Plane
i~ Line " Cylinder
i Surface ( Sphere
i+ Shell Elem

{* Closest 3D proj dir.
{~ Vector projection

¥ X [ ¥ v z

[ Blank Blocks

Project |




———
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(Continued) I1|1|3|4|5|5|Ti
— Blockm Interface —— M ———

O SllI'faCG " Create i Parameter

. . . " BlankfDel 1 Rd/Write
Example (13.3) : Projecting a face to shell elements. e e e

[ Rotate Pts. * Project

Fie Msc. Toggle Background Applications Settings Help " Point " Plane
" Line " Cylinder
» Surface " Sphere
" Shell Elem

Closest 3D proj dir.
Vector projection

R

Element selection panel
— contains options for

. . . .
picking and unpicking v X vy vz
shell elements . —

Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Leon | Acen| Zn | +10 | Rx | Deon |ETE| Top | Front| Right| Redw|Home [ Blank Blocks

[Pnte Shad | View | Wire | Feat | Edge | Grid | Mesh| Shn | Peen | Zout| // | cp | Al |[TERR Bottm| Back | Left | Anim [Reset

& off & P Keyin | LabelSelecting elements (0) — Prop|— Adap ,—_”— Project

" shift " Arez b Labon | Save | Whole |  Byset

" Control  ~ poly = pdd LabOff | Load | Allvis | (+ ByElem(" f

Perf: 0.00s/f " Sell ©" Rm  Clear | Desel | Rev | ByPart? " Surface

Before
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(Continued) I1|1|3|4|5|5|Ti

— Blockm Interface

O SllI'faCG (" Create " Parameter
Example (13.3) : Projecting a face to shell elements. 2 mrorn 0l K e i

[ Rotate Pts. * Project

Fle Msc. Toggle Background Applcations Settngs Help i Point " Plane
" Line " Cylinder
» Surface " Sphere
" Shell Elem

Closest 3D proj dir.
Vector projection

R

v x v v v Z

[ itle | 1egd [ Tims | Triad] ool calr| Frin | 1505 | tcon | Acen| zin | +10 | R |peon || Top | Front] right| Redw|Home| [ Blank Blocks
Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [/ Clp All @‘Bottm Back | Left | Anim |Reset] .

 Off & pick © In Keyin [” LabelSelecting elements (81) Pm]ECt

™ shift ~ Arez: © Labon | Save | Whole | " BySet

¢ Contral " poly & Add LabOff | Load | Allvis | ByElem? c

Perf: 0.015/f C Sell O Rm  Clear | Desel | Rev |/ ByPart( " Surface

After
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N (continued) Ilalslals]e]7 b
— Blockm Interface ——
O Plane " Create " Parameter
. . . . i~ Blank/Del " Rd/Write
= Unlike the previous 4 options, the Plane is generated (" MovePts. (" Distribute

[ Rotate Pts. » Project

in BlockM. By default, the plane is at x=0, y=0, z=0

and the normal vector is along the z-axis. o Pl
I. Position the plane by either entering the XYZ Lo (ke
. . . . . 5 Elem
coordinates in the fields to the right or click on the
Position button to select with a mouse. T
2. Specify the orientation of the plane by either entering ~ |° [ fo
the vector components in the direction fields, or click o o n
on the Direction button to visually select. e
m  Plane is an infinite plane, although visually the plane L e el ey
is “clipped”.

. W X W Y W z
3. Select a source point, edge or face from the

Computation window by one the processes described
above. Project | | Redo |

4. Click on the Project button.

[ Blank Blocks
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O (continued) 1l2s]e[s]e]7 o

— Blockm Interface ——— ———
O Plane (" Create " Parameter
m  Example (13.4) : Projecting a face to a plane. o e

(" Rotate Pts. * Project

" Point (* Plane
Fie Msc. Togge Background Applications Settings Help Fle Msc. Togge Background Applications Setfings Help © Line ~ cv“ Ar

" Surface "~ Sphere
" Shell Elem

Position

o |75 o
Direction

o 1 o

* Closest 3D proj dir.
" Vector projection

v X v ¥ v Z
Title ‘ Legd".l'lms‘?riad| smlr|Moolr| Frin ‘ Isos ‘ L{xm‘ Acerl| Zin | +10 | Roc ‘Deon‘ Top |ant|Rrg|!’t|RBdw‘Hnme‘ Title ‘ lEQd|Tlﬂl§|Triﬂd‘ Bonlr|Moolr| Frin ‘ Isos ‘ Lmn| A»cen‘ Zin ‘ +10 ‘ Rx ‘Deon‘ Top ‘ant‘KEM‘RMW‘MME‘
Hide ‘Slmd‘ \ﬁew‘ Wirel Feat|Edge| Grid ‘Mesll‘ Shrn‘ Pcen|lo||t| 1 | dp ‘ All ‘m Bottm| Back| Left IAnim‘Reset‘ Hide ‘5had| »new| vnreJ Feat|Edge| Grid ‘Mesh‘ 5I|rn| Peen ‘ Zout‘ T ‘ dp ‘ All ‘m Bottm‘ Back‘ LeﬁJAnim‘Reset‘ I Bhnk ks
. oye . i
Plane in default position and Plane is moved to x=0, y=.75, Project | Redo

orientation z=0 and the normal is oriented
along the y-direction.

Before
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O (continued) 1l2s]e[s]e]7 o
— Blockm Interface ——— ———
O Plane (" Create " Parameter
. . " Blank{Del " Rd/Writ
= Example (13.4) : Projecting a face to a plane. e
(" Rotate Pts. * Project
" Point (*+ Plane
File Misc. Toggle Background Applications Settings Help " Line { C‘{“I‘H‘lﬁl‘
" Surface "~ Sphere
" Shell Elem
Position
o |75 o
Direction
o 1 o

* Closest 3D proj dir.
" Vector projection

v X v ¥ v Z
[ Blank Blocks
Project | Redo

Bottm) Back | Left | Anim |Reset

Title | Legd | Tims | Triad | Beolr |Mcolr| Frin | Isos | Lcon| Acen| Zin | +10 | Rx |Deon Top | Front| Right| Redw

Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [/ Clp All

After
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O (continued) T[z(s]2ls5]e]7 ©
. — Blockm Interface —7— X —MMM—
O Cy11nder " Create " Parameter
= Similar to the Plane option above, the cylinder is S il
generated in BlockM. By default, the cylinder is at " RotatePts. = Project
x=0, y=0, z=0, the length is along the z-axis, and P
I‘adiuS=5. " Line {* Cylinder
I, Specify the cylinder’s radius in the Radius field. Mo RS s
2. Position the cylinder by either entering the XYZ -
coordinates in the fields to the right or click on the Position
Position button to select with a mouse. o o o
5. Specify the orientation of the cylinder’s axial l;""“‘“"“ . ;

direction by either entering the vector components in
the direction fields, or click on the Direction button to *; ;":: St pra f’-
visually select. s

m A cylinder has infinite length. It is visually clipped.

4. Select a source point, edge or face from the
Computation window by one the processes described
above. Project Redo

5. Click on the Project button.

v X v ¥ vz

[ Blank Blocks
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BlockM: Start Using BlockM

(Continued) I1|2|3|4|5|5|Tl

— Blockm Interface

O Cy11nder " Create " Parameter
. . . . . " Blank/Del (" Rd/Write
Example (13.5) : Projecting a face to a cylindrical surface. L omEs e e
{” Rotate Pts. » Project
" Point " Plane
B 000 T AR e T Fle Misc. Toggle Background Applcations Settings Help - (;._ Cvlinder
" surface ™ Sphere
" Shell Elem
Radius |1
Position
|-1.5 o o
Direction
o 1 1

* Closest 3D proj dir.
™ Wector projection

W X W ¥ W Z

n | +10 | Rx |Deon|ZWIR| Top |Front| Right| Redw [Hom:

‘Tltle Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Lcon | Acen| Zi

Title | Legd | Tims | Triad| Beolr | Mcolr| Frin | Isos | Leon | Acen| Zin | +10 | Rx |Deon Top | Front| Right| Redw|Home

|
| Hide | shad | view | wire | Feat | Edge | Grid | tesh| shen | Peen | zout| 1 | cip | Al |EEEER|sottm| Back | Left | Anim [Reset
[ Blank Blocks

Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [/ Clp All Botlm Back | Left | Anim |Reset
Cylinder with default radius, Cylinder is positioned at x=-1.5, i Eon
position, and orientation y=0, z=0, radius=1.0, and axial
direction is 45-degree on the YZ
plane.
Before
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(COIltiIllled) 1] 2[s]a]s]sf7 o
. — Blockm Interface —— —
(| Cy11nder " Create " Parameter
iecti o d  Blank/Del " Rd/Wri
Example (13.5) : Projecting a face to a cylindrical surface. i :G:E‘rx_ = Eis‘rt::,::fe
" Rotate Pts. + Project
" Point i Plane

File Misc. Toggle Background Applications Settings Help
" Line i* Cylinder
i surface i~ sphere
" shell Elem
Radius |1
Position |
|-1.5 o o
Direction
o 1 1

f* Closest 3D proj dir.
" Vector projection

v x Vv ¥ v Z
[ Blank Blocks
Project Undo Redo

r|Mcolr| Frin | Isos | Lcon | Acen| Zin | +10 | Rx | Deo Top | Front| Right | Redw |Home

Title | Legd | Tims | Triad | Beol
Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [/ Clp All Bottm| Back | Left | Anim |Reset

After
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. (Continued) —:;Illjjc:mllnt:rf!ao:u
(" Create (" Parameter
O Sphere (* Blank/Del  (* Rd/Write
" MovePts. Dislfribltte
=  Similar to the Plane and Cylinder options above, |- "= = Froee
. . " Point " Plane
the sphere is also generated in BlockM. By o P
default, the sphere is positioned at x=0, y=0, : o B
z=0, and a radius=5. Radius |5

Position

1. Specify the cylinder’s radius in the Radius field. |jo o 0

2. Position the cylinder by either entering the XYZ
coordinates in the fields to the right or click on e iien s
.. . Vector projection

the Position button to select with a mouse.

4. Select a source point, edge or face from the Mx My Pz
Computation window by one the processes I Blank Blocks
described above. Project |

5. Click on the Project button.
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(continued) 1[2]3]4[s5]e]7 0
— Bleckm Interface ——
O Sphere " Create " Parameter
. . . " Blank/Del (" Rd/Write
Example (13.6) : Projecting 3 faces to a spherical surface. o R N P R
(" Rotate Pts. (* Project
" Point " Plane
Fle Msc. Toggle Background Applications Settings Help Flle Misc. Toggle Background Applications Settings Help F oL e r~ Cylin der

" surface (« sSphere
" Shell Elem

Radius |15

Position

(* Closest 3D proj dir.
™ Wector projection

v X v ¥ v z

Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Tsos | Leon | Acen| Zin | +10 | Rx |Deon|ZHIR| Top | Front| Right| Redw|Home

Title | Legd | Tims | Triad | Beolr| Mcolr| Frin | Isos | Leon |'Acer| Zin | +10 | Rx |Deon|EBEER| Top | Front|Right H
Hide | Shad | view | wire | Feat | edoe | Grid | Mesh| sh | pcen| zowt| 1/ | oo | an | D sottm) Back | vefe | Amim |Reset| || tide | Shad | view | wire | Feat | edoc | Grid [1esh| shen | peen | zout | 17 | o | an | EEEER Bottm| Back

Left | Anim |Reset!

[ Blank Blocks

Spherical shell with default Sphere is positioned at x=0, Project
radius and position. y=0, z=0, and radius=1.5.

Before
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BlockM: Start Using BlockM

1]2]3]a]s]|6]7 0

(Continued) — Blockm Interface

O Sphere " Create i~ Parameter
i Blank/Del " Rd/Write
Example (13.6) : Projecting 3 faces to a spherical surface. " MovePts. (  Distribute
i Rotate Pts. {+ Project
" Point " Plane
™ Line i Cylinder

Fle Msc. Toggle Background Applications Settings Help

File Msc. Toggle Background Applications Settings Help

" Surface f» Sphere
" shell Elem

Radius |15
Position

o o 0

¢ Closest 3D proj dir.
™ Vector projection

v X v v v Z

‘Deon Top |Front| R.ght| Redw‘Hon

| an | an |EER

I~ Blank Blocks

Title ‘ Legd ‘Tlms ‘ Triad | Bco|r||”|oo|r| Frin ‘ Isos ‘ Lcon ‘ ACEH| Zin +10 |

Top | Front| nght‘ Redw|Home
Hide ‘Shad ‘ \Few‘ ere| Feat | Edge| Grid ‘Mesh‘ Shrn ‘ Pcen | Zuut| 1

Title ‘ Legd ‘ Tims ‘ Triad ‘ Beolr ‘ Mcolr‘ Frin | Isos | Lcon | Acen‘ Zin +]0 | ‘DEOI!
Hide ‘shad‘ V'Ew‘ ere‘ e ‘ Edge‘ Grid |Mesl||5l|rl|| PcEr!‘ Zout‘ 1 | cp ‘ All

Battm| Back | Left | Anim ‘Resw

Bottm| Back | Left ‘ Anim |RE§et

=

Project Undo

Side view Original view

After
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BlockM: Start Using BlockM

(continued) i[2[5[a[=]s]7 o
— Blockm Interfacg ——
O Sphere " Create " Parameter
. . . L n e| g rite
Example (13.7) : Projecting a to a spherical surface. - ::;v:;p[:sl - g?slr::b:te

X-direction ¢ RotatePts. (+ Project

" Point i~ Plane
File Misc. Toggle Background Applications Settings Help { i Ehe r C‘{lil‘ldEI‘
i surface f* Sphere
" Shell Elem

Radius  |1.5

Position

o o 0

1. Click here

2.  Specify

projection N~ Closest 3D proj dir.
~>1“5“ Vector projection

vector
1 o 0
v X v ¥ W Z
[ Blank Blocks
Project | Undo | Redo

Bottm| Back | Left | Anim |Reset

Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Lcon | Acen| Zin | +10 | Rx |Deon Top | Front| Right | Redw |Home|
Rpart

Hide | Shad | view | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | ff Clp All
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BlockM: Start Using BlockM

(continued) 1)2)z|als|e)7 o
— Blockm Interface
O Sphel’e (" Create ~ Parameter
. . . " Blank/Del " Rd/Write
Example (13.8) : Projecting a to a spherical surface. " MovePts. (" Distribute
. . (" Rotate Pts. * Project
Y -direction
" Point " Plane
File Misc. Toggle Background Applications Settings Help (" Line Y. Evlinder
" surface i+ sphere
" Shell Elem

Radius |15

Position

o o 0

1. Click here
2.  Specify

" Closest 3D proj dir.

prOJeCtlon * Vector projection
vector o I o
v X v ¥ v z
[ Blank Blocks
Project Undo Redo

r| Mcolr| Frin | Isos | Lcon | Acen| Zin | +10 | Rx |Deon m Top | Front| Right | Redw |Home

Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [/ Clp All Mﬂottm Back | Left | Anim |Reset

Title | Legd | Tims | Triad | Beol

After
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BlockM: Start Using BlockM

0  This feature allows for added mesh refinement by
redistributing nodes with minimum user’s inputs.
Currently, the distribution feature is limited to edges
only. However, nodal distribution for faces and
regions will be added shortly.

O  There are 3 options are available:

m  Edge along line

This projects an edge to a curve and then
distributes the nodes evenly along it.

Select an edge using the Computation window
Click on the “Along a whole line” radio button

Select a curve from the Main window.

To apply, click on the “Edge along line” button.

101
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— Blockm Interface

i Create " Parameter
" Blank/Del ( Rd/Write
" Move Pts. (v Distribute
" Rotate Pts.  Project

| Along a whole line

Edge along line

¥ Vectex Interpolation
[~ Edge Interpolation

Linear
Zoning Ratio: |10
| Both Ends

Zoning




.
BlockM: Start Using BlockM

O (continued)
0 Edge along line

w  Example (14.0) : Distribute nodes along a curve.

File Misc. Toggle Background Applications Settings Help

Target curve

Curves selection panel
— contains options for
picking and unpicking

curves ° Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Leon | Acen| Zin | +10 | Rx |Deon m Top | Front| Right| Redw|Home
Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [/ Clp All mnottm Back | Left | Anim |Reset

N pick @ Tn Keyin |/ LabelSelecting lines (0)
 shift Arez O Labon | Save | Whole |~ i £ Po

" Control  (~ poly = pdd LabOff | Load | Allvis | emf + Line
Perf: 0.00s/f { Sell " Rm  Clear | Desel | Rev |7 e £
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— Blockm Interface ———
" Create " Parameter

"~ Blank/Del " RdfWrite

" Move Pis. i+ Distribute

(" Rotate Pts. ( Project

v Along a whole line

Edge along line

v wectex Interpolation
[ Edge Interpolation

Linear
Zoning Ratio: 1.0

[ Both Ends
Zoning

Undo




.
BlockM: Start Using BlockM

= (continued) TS Ol
O Edge along line — Blockm Interface —
n Example (14.0) : "~ Create " Parameter
O .. ) ~ Blank/Del " Rd/Write
Note how the nodes are evenly distributed a long the entire  MovePts. (v Distribute
curve. (" Rotate Pts. ( Project

v Along a whole line

File Misc. Toggle Background Applications Settings Help

Edge along line

Target cur}
v wectex Interpolation

[ Edge Interpolation

Linear

Zoning Ratio: 1.0
[ Both Ends
Zoning

Undo

Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | [/ Clp | all Bottm| Back | Left | Anim |Reset

Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Lcon | Acen| zin | +10 | Rx |Deon Top | Front| Right| Redw |H
Rpart

After
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BlockM: Start Using BlockM

. (Continued) —IE|I]II'.‘,k2I'I1]|I1t:I'f|ﬂD:—1 : 1 - FJ__
® Linear i) i

" MovePts. (+ Distribute

This feature distributes nodes evenly along | fer=tef= © Proea

a selected edge. This option is quite L Bl w el W |
straight forward. Vectex Interpolation 1s £dae alon Tne
selected by default. Edge Interpolation

¥ Vectex Interpolation
[ Edge Interpolation

option could be selected as well. G|
Select the edge or edges to linear Zoning Ratio:  [10
distribute. B

Zoning

Click the “Linear” button to apply.
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BlockM: Start Using BlockM

O (continued) 1[2]3]+[s]e]7 o

— Blockm Interface

. i Create " Parameter
O Linear o lakcliel. 7 oo
. . " Move Pts. (v Distribute

= Example (14.1) : Distribute nodes on 2 edges.  RotatePts. " Project

| Along a whole line

File Misc. Toggle Background Applications Settings Help Edg-ealnng: line

¥ Vectex Interpolation
[ Edge Interpolation

Linear
Zoning Ratio: 11.[5

| Both Ends
Zoning

Smaller
elements

Larger
elements

Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Tsos | Lcon | Acen| Zin | +10 | Rx |Deon |ZEIQ| Top |Front|Right| Redw Home
Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout| /7 | cip | An [T Bottm| Back | Left | Anim |Reset

Before
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BlockM: Start Using BlockM

106

O

Linear
Example (14.1) : Distribute nodes on 2 edges.

(continued)

File Misc. Toggle Background Applications Settings Help

el o
— Blockm Interface ——M8M8 M
i Create " Parameter
" Blank/Del ( Rd/Write

" MovePts. (+ Distribute

" Rotate Pts.  Project

| Along a whole line

Edge along line

¥ Vectex Interpolation
[ Edge Interpolation

Linear
Zoning Ratio: 11.[5

After

| Both Ends
Zoning
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BlockM: Start Using BlockM

O (continued)
®m  Zoning

This option distributes nodes along an edge
such that the adjacent segment length
divided by the current segment length
equals the Zoning Ratio. By default, the
Zoning Ration is equaled to 1.0.

Select the edge or edges to be distributed.

Set the Zoning Ratio. This number cannot
be negative.

If both ends of the edge are to be the same
than click the Both Ends radio button.

To apply, click on the Zoning button.
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— Blockm Interface

i Create " Parameter
" Blank/Del ( Rd/Write
" Move Pts. (v Distribute
" Rotate Pts.  Project

| Along a whole line

Edge along line

¥ Vectex Interpolation
[~ Edge Interpolation

Linear
Zoning Ratio: |10
| Both Ends

Zoning




.
BlockM: Start Using BlockM

m (continued) 1l2[sa[s]e]7 B
. — Blockm Interface ———
O ZOIllIlg (" Create " Parameter
m  Example (14.2) : Distribute nodes on 3 edges with Tema 2o
Zoning ration = 1.5. © RotatePts. (" Project

[~ Along a whole line

File Misc. Toggle Background Applications Settings Help

Edge along line

¥ Vectex Interpolation
[ Edge Interpolation

Linear
Zoning Ratio: 1.5

" Both Ends
Zoning

Smaller

Larger
elements

elements

Redo

Acen | Zin

Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shen | Pcen | Zout | // | cp | Al |[PEIy Bottm| Back | Left Animlne_r.et

Before
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.
BlockM: Start Using BlockM

= (continued) i T
O Zoning — Blockm Interface ————
m Example (14 2) . (" Create " Parameter
p L . ) " Blank/Del " Rd/Write
Zoning ration = 1.5, note how the element sizes are changing. © MovePts. (v Distribute

(" Rotate Pts. { Project

[~ Along a whole line
File Misc. Toggle Background Applications Settings Help

Edge along line

¥ Vectex Interpolation
[ Edge Interpolation

Linear
Increasing
. Zoning Ratio: 1.5
element sizg [~ Both Ends
— — *
Zoning
Redo

Hide | Shad | View | Wire | Feat | Edoe | Grid | Mesh| Shrn | Pcen | Zout| 7/ | cip | Al [T Bottm| Back | Left Anim1n¢=_-r.et

After
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.
BlockM: Start Using BlockM

O (continued) I[2(s[2[s]sf7 o
. — Blockm Interface ————
O ZOIllIlg " Create " Parameter
. . . & nl rite
m  Example (14.3) : Distribute nodes on 3 edges with Aremmoa A g
Zoning ration = .5. " RotatePts. (" Project

[ Along a whole line

File Misc. Toggle Background Applications Settings Help

Edge along line

¥ Vectex Interpolation
" Edge Interpolation

Linear
Zoning Ratio: 5

[ Both Ends
Zoning

Smaller

Larger
elements

elements
Undo

Acen | Zin

Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shen | Pcen | Zout | // | cp | Al |[PEIy Bottm| Back | Left Animlne_r.et

Before
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.
BlockM: Start Using BlockM

0 (continued) 1]2[3]2][s5]ef7 D
O Zoning — Blockm Interface ——————
. " Create " Parameter
[ | Example (14.3) o ' " Blank/Del " Rd/Write
Zoning ration = .5, note how the element sizes are reversed. © MowePts. {+ Distribute
File Misc. Toggle Background Applications Settings Help " RotatePts. ERTpL

[ Along a whole line

Edge along line

¥ Vectex Interpolation
" Edge Interpolation

Linear

* L i i
| _—— — Zoning Ratio: -3
—— | —

[ Both Ends
Zoning

Increasing
element size

Undo

|| Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Lcon | Acen| Zin | +10 | Rx |Deon Top | Front| Right | Redw |Home

|Ili|{e Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | Zout | // | cp | Al |[FEIR Bottm| Back | Left | Anim [Reset

After
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.
BlockM: Start Using BlockM

O (continued) i[2[=[al=]s]7 o
. ~ Blockm Interface ——————
O Zoning C Creste " Parameter
. . . " Blank/Del " Rd/Write
= Example (14.4) : Distribute nodes on 3 edges with - szpnfg = E.;fhie
Zoning ration = .5 and Both Ends. " RotatePts. (~ Project

[ Along a whole line

File Misc. Toggle Background Applications Settings Help

Edge along line

[v Vectex Interpolation
[ Edge Interpolation

Linear
Zoning Ratio: .3

¥ Both Ends
Zoning
Slmaller Larger
elements elements
Redo Undo

Acen | Zin

Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shen | Pcen | Zout | // | cp | Al |[PEIy Bottm| Back | Left Animlne_r.et

Before
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.
BlockM: Start Using BlockM

K (continued) 1{2[3[a]s[6f7 b
O Zoning — Blockm Interface — M

. ™ Create i Parameter

= Example (14.4) :  Blank/Del " Rd/Write

Zoning ration = .5 and Both Ends, note how the smaller elements " MovePts. {» Distribute

are concentrated at the center. T RotatePts. " Project
File Misc. Toggle Background Applications Settings Help r_ ﬁl’DﬂgaWI'ElE line )
Edge along line

[v Vectex Interpolation
[ Edge Interpolation

Linear
Increasing St
£ 'oning H
element sizel= ¥ Both Ends
Zoning
Redo Undo

After
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.
BlockM: Start Using BlockM

| 1]2|3[4|s5]|6]7 D
— Blockm Interface ————————
O  This feature allows for parameterized mesh O Create & Parameter
generations. What this means is that a mesh could be |- fomne L s

changed and updated with the change of a * RotatePts. " Project
parameter’s value. Parameter or Expression:
. . e.g. A=150 or R=T1*sin(T2)
0  Functions and expressions could be added here and |

applied directly to a point, edge, face, and or region. __ Create Delete

0 To implement Parameter:
I. Enter parameters or expression in the 1% field
2. Click Create button or press the Enter key. This puts

the parameters or expressions in the list below. Coordinate X:
3. To Delete: select an expression or parameter from the |
list and click the Delete button. coordnate ¥

4. To apply to the block directly: enter the parameters in |coordinate z
the corresponding X, Y, and Z Coordinate fields. |

5. Select a point, edge, face and region using the
Computation window.

6. Click the Apply button.

Apply Redo
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BlockM: Start Using BlockM

. (Continued) —]élltlrc:mllnt:rja;u
" Create {* Parameter
o Example (15.0): Let’s create a parametric * Blank/Del " Rd/Write
" MovePts. { Distribute
blOCk. ..F Rotate Pts. (" Project
Parameter or Expression:
m  Set the following parameters: Exchr et Tl
Width: 2.0 Create | Delete ]
width=2.0
hite = 3.0 m:.usi'd‘imhite
xseg=8
len = width + hite e
Xseg = 8 Coordinate X:
yseg = 6 Lourdinate‘l":
ZS€g = 4 Lourd’matez:

|

Apply Redo
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BlockM: Start Using BlockM

- (continued) iz [s]+[s1e]7 o

— Blockm Interface

* Create " Parameter
o Example (15.0): C Blank/Del RdjWrite

" MovePts. ( Distribute

= Below is what a parametric block looks like. (Mt ® s i

Type: IMuItipIe Blocks __:]
1 Index List:
Jl (1+xseqg)

1 Index List:
|1 (1+yseq)

K Index List:
|1 (1+zseg)

X Position List:
]0 len

Y Position List:
|0 width

Z Position List:
0 hite

File Misc. Toggle Background Applications Settings Help

_Create |
PartTD: [1  PLst |

Reject | Accept | Done |

|| Title | Legd | Tims | Triad | Beolr | Mcolr| Frin | Isos | Lcon | Acen| zin | +10 | Rx |Deon |EHg| Top |Front| Right| Redw|Home
|| Hide | Shad | View | Wire | Feat | Edge | Grid | Mesh| Shrn | Pcen | zout| /7 | cp | Al |FTEED

i| Bottm| Back | Left | Anim | Reset
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117

Within BlockM there is also a way to save the
current work to a file. This is convenient to
save just features and information related to
BlockM. The file written out is in ASCII
format. The user could modify the file with a
text editor such as Notepad, WordPad under
Windows and Vi under Linux/Unix.

To save or Write:

. Click the Write button.

2. Enter the file name and path in the pop-up
window. By default, the file as the .cfile
extension.

3. Click on the Save button.

a7 o
— Blockm Interfacg ———
" Create " Parameter
" Blank/Del (+ Rd/Write

" MovePts. ( Distribute

" Rotate Pts. (" Project




.
BlockM: Start Using BlockM

. (Continued) —Ell:]lc:m!ntirf!m:—1 : ] - [_?-_i
" Create i~ Parameter
O To open an existing BlockM file:  senkioel & wawie

" Rotate Pts. (" Project

1. Simply click on the Read button.
2. Select the file in the pop-up window.

e 3. Click the Open button.
) 4. A CFile Dialog window pop-up such as the one
[ —— to the left. Click the Start button for the file to
be processed.
j: 5. Click the Done button at the bottom. oty |
Step S |
Rewind
L} Write |

wore |
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.
BlockM: Start Using BlockM

. (Continued) —;Ilc:m!ntjrflc:ﬂ
" Create i~ Parameter
O There is a special button here, Empty. e

i~ Rotate Pts. ( Project

w  The purpose is to clear all the BlockM commands
from the buffer.

m  Use this button with caution because all works
could be loss if saves to the same file that is
currently loaded.

w  To avoid possibly losing works, it is a good idea
to save to a different file. |
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BlockM: Start Using BlockM

120

(continued)
o  Example (16.0): Saved block file from example 15.0

m  Asseen below, the BlockM input file is composed of a
series of commands. As a user become familiar with
BlockM’s commands, he could “program” a part
without using the BlockM’s visual interface. This could
be handy because it is a lot faster to generate and
modify meshes.

bmparam create "width=2.0"

bmparam create "hite=3.0"

bmparam create "len=width+hite"

bmparam create "xseg=8"

bmparam create "yseg=6"

bmparam create "zseg=4"

bmcreate multiple 1 1 (1+xseg) j 1 (1+yseg) k 1
(1+zseg) x 0 leny O width z 0 hite

254507 o
— Blockm Interfacg ———
" Create " Parameter
" Blank/Del (+ Rd/Write

" MovePts. ( Distribute
" Rotate Pts. (" Project




