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Section 1 -- A Quick Run Through

In this section we’ll develop the CNC code for a 3 axis CNC mill to produce a simple

rectangular block with a raised letter.

Figure 1-1
Part for Section 1

Pro/Manufacturing can quickly become very involved and complex. This exercise is designed to

work through a single manufacturing sequence to familiarize the user with the general procedure
involved. Although a single manufacturing sequence (volume milling), it still involves a lot of
commands. Since we’re just trying to gain familiarity with the general procedure, we’ll present
this example with a minimum of explanation. At the beginning of each step we’ll explain what
we’re going to do, then we’ll do it and at the end of the step we’ll tell you what we (and you)
did. Later sections will go into detail about why you made the choices you were told to make

and what alternatives you have available to you.
Produce the Part Model

We’ll follow the steps discussed in the preface. First, 1) Produce the part model. Before
entering the Manufacturing menu, enter the Part menu and create the block shown above. A
click-by-click procedure is included in the Appendix A and B. You can name the part whatever
you wish, but we’ll refer to it as “block” throughout the remainder of this section. Save the part

and

1-1




Window
Close
File
New
© Manufacturing (Leave NC Assembly checked.)

Enter the name you want to use for your manufacturing process. We’ll use “block”. (Pro/E will
add a .mfg extension.) Select

OK
That completes step 1).

Assemble the Part and Workpiece

We’re now ready for step 2). We’ll create the workpiece material the part will be

machined from using our part as a guide. We’ll make the workpiece bigger than our original

part.
Figure 1-2
Part/Workpiece Assembly
We begin by selecting
Mfg Model
Assemble

Ref Model

and pick on the part name for the part we want to manufacture (block.prt).
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Open
Pro/E displays the part. We’ll use this part as a guide to create the workpiece from which the

part will be machined.

(Assemble component at default location.)
OK
Create
Workpiece

We gave it the name, block wp. We’re now going to enter Sketcher, just as if we were building
a part in part mode, to model the workpiece. Select

Protrusion

Done
Placement
Define

and select the sketching plane. Use the right mouse button to highlight the bottom surface of the
block and the left mouse button to select it. (Refer to Figure A if you don’t recall which is the
bottom surface). Pick on the front surface (Refer to Figure A) of the block for the Reference and
select

Bottom
for the Orientation. Select

Sketch
Select any two perpendicular edges as references. The actual references are not important the
way we’ll dimension the section. Select

Close

1-3




O

and create a rectangular section as the outline for the workpiece so that it completely
encompasses the outline of our block. Dimension the rectangle you just created to be 2 inch

bigger than block.prt on each side.
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Figure 1-3
Dimensioning Scheme

0.50 —=—wd

| FRT_CSYS_DEF FRONTy
i

f—s=— 050

Select

RIGHT

v | |

" i
050

Go to the default view and make sure that the protrusion encompasses the part. If it doesn’t drag

the depth handle or use

S
to change the depth direction. Enter 1.0 inch as the depth of the protrusion. Select
v
Done/Return
and we’ve completed the creation of our workpiece. In default view the part/workpiece
assembly should appear as shown in Figure 1-2.
We’ve completed step 2). We have our original part model assembled within the

workpiece from which it is to be machined.
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Manufacturing Setup

We’re now ready to 3) perform the manufacturing setup. We will specify a 3 axis milling
operation, create a coordinate system for our operation and create the volume of material to
remove by milling. Select

Mfg Setup

Pro/E displays the Operation Setup dialogue box. Click on the “mill icon” at the far right
of the NC Machine box.

[k

Make sure the Machine Type is “Mill” and the Number of Axes is “3 Axis”. Select

OK
and click on the arrow next to Machine Zero. Select

Create
and pick on the workpiece. Pro/Manufacturing displays a coordinate system dialogue box.
We’ll place a coordinate system at the intersection of the top-left edge of the workpiece with the
top front edge. Click on the top-front edge to indicate the location of the first reference. Hold
down the control key and click on the top-left edge to indicate the second reference for location

of the coordinate system.

| A
/ i
Figure 1-4 / / / W
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Click on the Orientation Tab. If necessary, flip the x axis so that it extends to the right and flip
the y axis so that it extends from the front to the back of the workpiece (Figure A).

Select

OK
OK ’

for

Figure 1-5
Part Home
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To complete the manufacturing setup, we still need to specify the volume of material to be
removed. We’ll select the entire workpiece and the “remove” the part from this volume. Select
Mfg Geom
Mill Volume
Create
and enter a name. We’ll use “mv1". We’ll use the sketch command to create the volume of
material to be removed from our workpiece. We’ll remove all the workpiece material that lies
outside the part. Select
Sketch
Done
Done
Again use the right mouse button to highlight the bottom surface of the workpiece as the
sketching plane and the left mouse button to select it. Make sure te protrusion arrow extends

from the bottom of the workpiece upward and select Okay. Select Bottom from the SKET
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VIEW menu and pick on the front surface of the workpiece. Again select two perpendicular
edges as references. Select
Close
Sketch
Edge
Use
and select all four outer edges of the workpiece (not the part). Select

Close
v

Up to Surface
Done

and pick the top (Figure A) surface of the workpiece. (You may want to use the default view.)
Select

Ok

We’ve selected our entire workpiece as the mill volume. But we need to leave the
material that represents our part. At this point Pro/E provides a Trim function that will “trim”
the part from the mill volume. Select

Trim
and use the right mouse button to select the part we wish to be “trimmed” out of the mill volume.
Use the left mouse button to accept the selection.

Done/Return

Done/Return
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Done/Return

and we’ve defined the volume to be removed (the workpiece minus our part).

And we’ve completed the manufacturing setup. We defined a 3-axis milling operation,

created a coordinate system for our workpiece, and created a mill volume representing the

material that is to be removed by machining.

Machining Sequence

Let’s 4) define the machining operations. We’ll select a volume milling sequence, define

our tool and machining parameters (tool size, cutting speed, etc.), create a retraction plane and

specify the volume of material to be removed (created in the previous step). Select

Machining

NC Sequence

Done (Leave Volume and 3 Axis highlighted)

Done (notice the checked parameters we must define)

Figure 1-6
SetUp Parameters
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Pro/E will display a Tool Setup Table.
% MacHo1: Toolssetup =T

Fil=  Edit  “iew |

0= & ) x|

Apply I Hewert I T ool Windaw I
Mame | To0a
Type | MILLING 4|
.
Flgure 1‘7 M aterial I

Tool Setup Table R - C- [
Geometry Settings Eepeedegs o | B0k
Cutter Diameter: 1<)
Length:
Corner B adius:
Side Angle:
Murnber of Testh:

Cancel |

While the user can modify any of the values, we’ll just specify the diameter and length for this
example. Click on the specified parameter and change to the following values:
Cutter Diam 25
Length 2
To save the values and exit the Setup table,
Apply
OK

Set

and Pro/E will display the remaining machining parameters. While the user can modify any of

the values, all parameters that have a value of -1 must be specified.




Figure 1-8
Machining
Parameters

Yolume Milling

|Manufac‘turing Parameters

—CUT_FEED
—STEP_DEPTH
—STEP_OVER
——PROF_STOCK_ALLOW
——ROUGH_STOCK_ALLOW
—BOTTOM_STOCK_ALLOW
— CUT_ANGLE
—SCAN_TYPE
——ROUGH_OPTION

— SPINDLE_SPEED

TYPE_3
ROUGH_OHNLY
-1

|— COOLANT_OPTION OFF
L CLEAR_DIST -1

Use the following values:

Cut_Feed 60

Step_Depth 125

Step_Over 125

Scan_type Type Spiral (We’ll explain why you change this later.)
Spindle Speed 1000

Clear Dist 1

After entering all the above values, select
File
Exit
to save the values and exit the table. Select
Done
Pro/E now prompts us to create a retraction plane; ie, a plane to determine the height the tool
will withdraw to each time it retracts from the workpiece. We’ll put a retraction plane one inch

above the part (0.5 inches above our coordinate system). Select
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Along Z-Axis
and enter a value of 0.5 (2 ” above the workpiece).
OK

Pro/E displays the retraction plane above the workpiece.

DMl

Figure 1-9
Retraction Plane

Now we must specify the volume of material to be machined. Since we’ve already created the
volume (recall we called it mv1), all we have to do is select it. Select

Select Vol
and pick on the mill volume created earlier in this section. We’ve finished the process.

And we’ve finished defining our machining sequence. We defined a volume milling
sequence, entered tooling and machining parameters, created a retraction plane and selected the

volume of material to be removed by milling.

Viewing and Outputting Results

Although we’re done, at this point we need some “proof” that everything we’ve done is
okay. We can get that proof by creating the tool path (CL - cutter location) and viewing the
cutter location as it removes the material. We’ll “play the path” of the tool. Select
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Play Path
Screen Play
and Pro/E plays a radio control, Play Path window. And if you’ve done everything correctly,
you can use the radio buttons to display the cutting tool’s path centerline as it removes the

material you’ve indicated to be mv1.

DTMI

Figure 1-10
Cutting Path Display

After you’ve played the tool path (CL data), you can also run an NC check to graphically
depict the material removal. Close the Play Path dialogue box and select

NC Check
and use Vericut controls (the green button on the bottom right of the screen) to watch as Pro/E

simulates how the material is removed.
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Figure 1-11
NC Check

That’s everything involved in the process except posting or postprocessing the CL data to
generate the G-code. That’s pretty straight forward and basically just requires a listing of menu

picks. We’ll save that as part of a later exercise.

1-13




	1-58503-192-5-1
	192-5
	1-58503-192-5-1


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


