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What is Universal Rotary?

The Universal Rotary program type is designed to operate
on any 4- or 5-axis Hurco machine - regardless of the axis
configuration.

The control will make the necessary movements based on
the axes that it has available.

This means that Universal Rotary programs can be shared
between many machines in the shop, and allows the
operator to use whichever machine is available at the

time...not just the machine that the program was run on
previously.



Programming with Universal Rotary

PROGRAM PROPERTIES

DISP UNITS | INCHES -[

NAHE |NnNnME1.Hwn

PATH [

MATERIAL [ UNSPECIFIED
DESGRIPTION

PROGRAH TYPE

TILT A, ROTARY C Vl

STANDARD
ROTARY A
ROTARY A, TILT B
TILT A, ROTARY C
ROTARY B
TILT B, ROTARY C
UNIUERSAL ROTARY

WRITE PROTEGTION

Make sure the
program type is set to
Universal Rotary in

Program Properties
* INPUT
* PROGRAM MANAGER
* PROGRAM PROPERTIES

COMUERSATIONAL SETTIMGS

STANDARD
MATH ASSIST STYLE [ ULTIHAX CLASSIC v ROTARY A
CHECK CALGC ASSIST INCONSISTENCIES HOD «
ROTARY A
TILT B
DEFAULT CONVERSATIOHAL PROGRAM TYPE UNIVERSAL -
DISPLAY MACHINE AXES FOR UNIUVERSAL TY STANDARD TILT &
ROTARY A
ROTARY C
HD3 SAUE PROGRAHM TYPE ROTARY A, TILT B
WARN BEFORE SAUING IN OLD FORMAT TILT A, ROTARY C
ROTARY B ROTARY B
TILT B, ROTARY C
DATA BLOCK TOOL ENTRY
FEED AND SPEED UPDATE | PROMPT REPLAG e
TILT B
ROTARY ©
UNIVERSAL
Select the default program type when creating
new HUM files.
PRESS MANUAL MODE, POMER, AND START CYCLE TO RESTORE POWER. EXIT

F1

F5

Fé&

Also, make Universal
Rotary the default
programming type in

User Preferences

* AUXILLIARY

e UTILITY SCREEN

* USER PREFERENCES

* CONVERSATIONAL SETTINGS
* SET DEFAULT TO UNIVERSAL



Rotary Orientation Settings

BLOCK | 1 ROTARY PARAMETERS

ROTARY l]HIEHTFITIl]I{ |I_IEEH DEFINE - ]

This tutorial
explains each of the

ORIGIN POINT AXIS OF ROTATION _
settings for the
. 0.8000 SlEEUILE: 0.000 USER DEFINED
Y g.6068 VECTOR ¥ a.000 rotary orientation
Z 8.0008 UVECTOR Z 1.000
BLOCK | 1 ROTARY PARAMETERS You can also select

a specific machine

roTARY ORIENTATION' [usEr DEFINE =) | configuration from
ROTARY A/AB the menu.
ORIGIN POINT AXIS DF|  poTARY B NOTE: some AXIS
X 0. 0080 VECTOR X ROTARY AC dimensions (+/-)
ROTARY BC values may be
Y 9. 0000 VEGTOR ¥ reversed if this
e A.0080 UECTOR 2 | |.uuﬂ) method is used.




Rotary Parameters are used to orient the cylinder

BLOCK | 1 ROTARY PARAMETERS
ROTARY ORIEHNTATION |USER DEFIME
ORIGIN POINT AXIS OF ROTATION
ht 0.00800 VECTOR X 0.0080
¥ 0.00800 VECTOR ¥ 0.0080
Fid 0.00800 VECTOR Z 1.0088
CYLINDER RADIUS DATA ZERD AMGLE
TYPE |USE RADIUS STAR VECTOR X 0.000
RADIUS | Ad.086880 UECTOR ¥ 1.888
UECTOR Z A.088
TOOL VECTOR AMGLE | op.gas OFF CL DISTAMCE A.a068
TOD CYLINDER AXIS




Rotary Parameters are used to orient the cylinder

BLOCK | .| ROTARY PARAMETERS Use a value of
1.000 for all
ROTARY ORIEHTATIOH settings in the six
USER DEFINE ~¥| | oytlined fields
inside RED box).
ORIGIN POINT ( AXIS OF ROTATION ) (inside RED box)
: 0.68000 SEEULE = 08.800 || Think of these
Y 0.6008 VECTOR ¥ A.000 settings as turning
7 . 0088 VECTOR 7 1980 on a control BIT:
1=0N
0= OFF
CYLINDER RADIUS DATA ZERD ANGLE
TYPE |I_ISE RADIUS STAR UVECTOR X a.000 Only one of each
RADIUS | 06800 UECTOR ¥ 1808 set of three fields
TR = should have a value
9.068 of 1.000...the other
\\ /| two of each group
TOOL VECTOR ANGLE [ gg_gge OFF CL DISTANCE g.apag | should remain
TO CYLINDER AXIS 0.000.




Axis of Rotation Settings

BLOCK | 1
ROTARY
ORIGIN POINT
ht 0.00800
¥ 0.00800
Fid 0.00800

CYLINDER RADIUS DATA

TYPE |USE RADIUS 5TAR
RADIUS |

TOOL UECTOR AHGLE | 0Q.6800

TO CYLIHDER AXIS

ORIEHTATIOHN

ROTARY PARAMETERS

USER DEFINE

ASIS OF ROTATIOH

(VECTOR ¥ 5.000
VECTOR ¥ 9.0008
VECTOR 2

L 1.000

ZERO ANGLE
VECTOR X 9.008
VECTOR ¥ 1000
VECTOR 2 9.0008
OFF CL DISTANCE 00008

The AXIS OF
ROTATION settings
are used to dictate
the orientation of
the cylinder for
rotary programming
on a particular
machine (A-axis, C-
axis, B-axis)

Place a value of
1.000 in the field
for the axis that the
rotary axis rotates
around.

Rotary C-axis is
shown in the
example.



Axis of Rotation Settings

BLOCK

KN

ROTARY ORIEHTATIOH

ORIGIH POIHNT

ht A.0008
¥ A.00080
i A.00080

CYLINDER RADIUS DATA

TYPE |U5E RADIUS STAR -
RADIUS |

TOOL VECTOR AHGLE | oQf. 000

TO CYLIHDER AXIS

ROTARY PARAHMETERS

USER DEFIHE

ASIS OF ROTATIOH

(UECTOR X 1.00¢R
VECTOR ¥ a.0008
VECTOR 2

{ 0.800

ZER0D AMELE
VECTOR ¥ a.000
UECTOR ¥ 1.008
UECTOR a.0008
OFF CL DISTAMCE 90008

Since UNIVERSAL
ROTARY programs
are designed to run
on ANY machine
configuration, this
setting must be
changed if the
machine
configuration
changes.

For example: the
previous slide
showed a C-axis
machine
configuration. This
slide shows an A-
axis machine
configuration.



Zero Angle Settings

BLOCK | 1

ROTARY ORIENTATIOH

ORIGIN POINT

ht 0.00800
¥ 0.00800
Fid 0.00800

CYLINDER RADIUS DATA

TYPE |USE RADIUS STAR
RADIUS | g.0088

ROTARY PARAMETERS

ASIS OF ROTATIOH

USER DEFINE

TOOL UECTOR AHGLE | od.008
TO CYLIHDER AXIS

VECTOR X 8.008
VECTOR ¥ 8.008
VECTOR 2 1.0688
( ZER0 AMNGLE \
VECTOR X 8.008
UECTOR ¥ 1.0688
VECTOR 2 8.008
\_
OFF CL DISTANCE 8.6060

The ZERO ANGLE
settings are used to
determine where 0°
is located on the
cylinder.

In this C-axis
machine example,
the 0° location is at
the 12 o’clock
position...because
from the center of
the cylinder, the 0°
is located in the
positive Y-axis
direction on the
cylinder.

See following slides
for diagram



VECTOR X = 1.000
VECTOR X = -1.000

VECTORY = 1.000
VECTORY = -1.000

il BN
N | ]

Zero Angle Settings

( /,/]

VECTOR Y =1.000

VECTOR X = 1.000

VECTOR X =-1.000

= A d0O103A

000°T-




VECTORY = -1.000
VECTORY = 1.000

VECTOR Z= 1.000
VECTOR Z = -1.000

Zero Angle Settings

/ /]:-
¥y N\ 7 W\

VECTOR Z =1.000

VECTOR Y =-1.000

VECTOR Y =1.000

=Z 40103A

000°T-




Zero Angle Settings

L)=r /}5

VECTOR X = -1.000
VECTOR X = 1.000
VECTOR Z= 1.000
VECTOR Z = -1.000

Y
—
N

\L/

VECTOR Z =1.000

VECTOR X =-1.000

VECTOR X = 1.000

=Z 40103A

000°T-




Cylinder Origin Point Settings

BLOCK | 1

ROTARY PARAMETERS

ROTARY ORIENTATIOH

ORIGIN POINT N
) 0.808080
¥ 0.808080
£ 0.808080
_/
CYLINDER RADIUS DATA

TYPE |USE RADIUS 5TAR

RADIUS |

TOOL UECTOR AHGLE |

TO CYLIHDER AXIS

08.888

ASIS OF ROTATIOH

USER DEFINE

UECTOR = 6.888
UECTOR ¥ 6.888
UECTOR Z 1.884
ZERD AHGLE
UECTOR = 6.888
UECTOR ¥ 1.884
UECTOR Z 6.888
OFF CL DISTAHCE 6.0008

The ORIGIN POINT
is used to define
the center of the
cylinder, if the
center is not the
part zero location.

Enter absolute
values into the field
to define the exact
XYZ center point of
the cylinder that
the rotary features
are to be machined
on.

The cylinder does
NOT need to be
located on the
centerline of the
axis.



Cylinder Radius Data Settings

BLOCK | 1

ORIGIN POINT

ROTARY PARAMETERS

ROTARY ORIEHTATION |USER DEFIME

ASIS OF ROTATIOH

X 6.0060 VECTOR X A.008
Y 6.0060 VECTOR ¥ A.008
Z 8.00080 UECTOR 2 1.008
" _CYLINDER RADIUS DATA ) ZERD AMGLE
TYPE |USE RADIUS STAR ~ VECTOR X 8.p00
RADIUS | 8.8080 UVECTOR ¥ 1.0888
L ) VECTOR 2 0.000
TOOL UECTOR ANGLE [ 9p.ppe OFF CL DISTANCE A.a068

TO CYLIHDER AXIS

The CYLINDER
RADIUS DATA
settings are used to
determine the Z-
axis start point for
each block. If the
default setting is
used, the RADIUS
START location in
each block will be
used.

If USER DEFINED is
used, then the
operator will be
allowed to enter a
value in the RADIUS
field...and that will
be used for each
feature machined.



Tool Vector Angle Settings

BLOCK | 1

ORIGIN POINT

ROTARY PARAMETERS

ROTARY ORIEHTATION |USER DEFIME

ASIS OF ROTATIOH

ht 0.00800 VECTOR X 0.0080
¥ 0.00800 VECTOR ¥ 0.0080
Fid 0.00800 VECTOR Z 1.0088
CYLINDER RADIUS DATA ZER0 ANGLE
TYPE |USE RADIUS STAR ~ VECTOR X 8.0088
RADIUS | 8.00080 VECTOR V¥ 1.0088
VECTOR 27 A.008
TOOL VECTOR AMGLE | op.aeg | OFF CL DISTAHNCE A.080088
TD CYLIMDER AXIS

The TOOL VECTOR
ANGLE field is used
to position the tool
to the correct
orientation for
machining.

For most needs, the
tool should be
perpendicular (or
oriented 90° to the
cylinder).

When programming
ROTARY MILLING
functions, this
positioning will
happen
automatically - NO
ROTARY POSITION
block is necessary.



Off Centerline Distance Settings

BLOCK | q ROTARY PARAMETERS
ROTARY ORIEHTATIOH USER DEFIHE
<1 | The OFFCL
ORIGIN POINT AXIS OF ROTATION DISTANCE field can
be used to pull the
A b.0008 VECTOR % b.000 tool off of the
¥ B.0088 UVECTOR ¥ A.008 centerline of the
z 0.00080 UECTOR 2 1.0088 cylinder when
machining.
CYLINDER RADIUS DATA ZERD AMGLE "
A positive or
TYPE |USE RADIUS STAR ~ VECTOR X 8.000 negative value can
RADIUS [ 9.0088 UECTOR V¥ 1.000 be used, depending
UECTOR 2 T on needs.
TOOL VECTOR ANGLE [ 9p.@ne [ OFF CL DISTANCE 8.6060
TO CYLINDER AXIS




Machine Configuration Settings

* Typical C-Axis Machine
Configuration

e 0°isat 3 Olock

TOP VIEW |
Position ”

UNIUVERSAL ROTARY PARAMETERS

ROTARY ORIENTATION |usgn DEFINED:j

AXIS OF ROTATION-
UECTOR X 6.0068

X | 0.6000 VECTOR Y 6.000
v I 6.60668 UECTOR 2 1.008
2 | 0.0000 :

[ ORIGIN POINT

il

ZERD ANGLE-
UECTOR X 1.0068
UECTOR Y 6.0068
UECTOR 2 6.0068

i

OFF CL DISTANCE 0. 08004




Machine Configuration Settings

Typical A-Axis Machine

Configuration

0°is at 12 O’clock — top

of cylinder

BLOCK | ]

UNIVERSAL ROTARY PARAMETERS

ROTARY ORIENTATION IUSER DEFINEDL]

ORIGIN POINT

X [ e.0000
v [ o.0000
2 [ e.0008

AXIS OF ROTATION-

UVECTOR X m

UECTOR ¥ m&

UECTOR 2 mﬁ
ZERD ANGLE-

UECTOR ¥ 6.06008

UECTOR ¥ 6.0608

UECTOR 2 1.0088

OFF CL DISTANCE

il




Typical C-Axis Machine

Configuration

BLOCK |_1

AXIS START

AHNGLE START
AXIS LEHGTH
AHNGLE LEHGTH

UHIVERSAL ROTARY HMILL FﬁHME

“1.p008 RADIUS START

I g.apa RADIUS BOTTOM

-2.0080

I 12@.9gg CORHER RADIUS

W FIHISHIHG | 5FQ

TOOL

MILLIHG TY¥PE
POCKET TYPE
MILL FEED
SPEED (RPM}

[ a.1000
25008

[ o.0000

I 1 END HMILL, dia. 8.5808

ouTYARD vl
|11ﬂ.ﬂ
I 9167

FOCKET BOUHDARY

[

POCKET OUERLAP (%) |ﬁ

PECK DEPTH
PLUNGE FEED

[o.1000
20. M




Typical Rotary A-Axis
Machine Configuration

BLOCK UHIUVERSAL ROTARY HILL FﬁHME

KN

AXIS START [ —1.0008 RADIUS START
ANGLE START 8. oon RADIUS BOTTOH
AXIS LEHGTH | -2 _B006

ANGLE LEHGTH CORHER RADIUS

126.000

IFIHISHIHG ‘SFQ l

TOOL |

1 END HILL, dia. 8.5888

MILLIHG TYPE |

POCKET TY¥PE |uu1w|:|nn -

MILL FEED 1108.08

SPEED {(RPH}) 0167

POCKET BOUHDARY

PECKE DEPTH
PLUNGE FEED

POCKET DUERLAP (%) |ﬁ

5.1000
20

[

Just by changing the
cylinder orientation in
Rotary Parameters - the
same program will run



Tool Vector Angle Settings

BLOCK I 1 UHIVERSAL ROTARY MILL FRAME

AXIS START _1.pega RADIUS START 3_1000
AMGLE START " @.gpp  RADIUS BOTTOH 2 _CAEM
AXIS LENGTH -2._8088

ANMGLE LENGTH 128.8g8 CORHER RADIUS 6.0000

WFIHISHIHE | 5F1Q |

ToOL 1 END MILL, dia. 8.5800

MILLING TYPE POCKET BOUNDARY -]
POCKET TYPE OUTWARD v|  POCKET OUERLAP (%) [59
MILL FEED 116.8 PECK DEPTH | 0.1000
SPEED {RPH) 9167 PLUNGE FEED 20. 0

AXIS fields are
distances along the
cylinder length
where features are
located.

ANGLE fields are
degrees around the
circumference of
the part —where
does a feature start,
and how far and
what direction does
it wrap.

RADIUS START &
BOTTOM are
distances
programmed from
the center of the
cylinder.



BLOCK UNIVERSAL ROTARY MILL FRAME
AXIS START [ -1.008@ RADIUS START

AHGLE STRART
AXIS LEHGTH
AHMGLE LEHGTH

I g.agg RADIUS BOTTOM
I -2 .08088
I 12@_.aag CORHER RADIUS

WFIHISHIHG |SFI1 |

3J.16808
2.5008

i i

1.000”

2.000”

ToOL I 1 EHD HMILL, dia. @.5888

MILLIHG TYPE I

FOCKET TYPE IDUTHHHD vI

MILL FEED 116._8

SPEED (RPHM) |g1ﬁ?

POCKET BOUHDARY

FECK DEPTH
FLUNGE FEED

POCKET OVERLAP (%) Eﬂi

I—
28. g

B.1000

[
Rotary C-Axis Machine

Configuration




Rotary A-Axis Machine
Configuration

BLOCK I 1 UNIVERSAL ROTARY MILL FRAME

AXIS START I -1.agag RADIUS START 3.10808

ANGLE START [ e.000 RADIUS BOTTOM 2.50800
AXIS LENGTH [ -2 pooo

i i

AHMGLE LEHGTH I 12@_.aag CORHER RADIUS 6.080080

WFIHISHIHG |SFI1 |

ToOL | 1 END MILL, dia. @.5880

MILLING TYPE | POCKET BODUNDARY |
POCKET TYPE W POGKET OVERLAP (%) [sg
MILL FEED 110.0 PECK DEPTH [ 8.1000
SPEED {RPH) IW FLUHGE FEED 26.d

«000°¢

«000°T




