B G33 Threading -
Thetormatis G33X NZNINK NANCNPO

K> |

X The X axislocation (asaradius) of the final pass of the cycle

In G72 modethisisthe fina pass as a diameter

The Z axis location of the end of the threed

The gtarting incremental amount of materid to be removed after the first pass
Thisisto be defined as the diameter removal in diameter mode

The lead of the thread, amount per revolution, .2” max. For larger see G35

used for tapered threading, it specifies the amount the X axis will move

over the length of atapered thread

Causestheinfeed to be at an angle, the default is 2901

used when you want the tool to keep traveling forward while it pulls out

of thework. Thiswill leave no undercut

Including the letter O makes a single pass at the finished depth

T O > X - N

O

Notes:

Diameter or radius mode
The use of the threading cyclesis the same for ether diameter (G72) or radius (G73) mode.
Only the the vaues of X will be different. The valueswill correspond to the mode.

Sarting positionin Z
Thetool in most cases will be started at least .1” away from the start of the thread to alow the
dideto get up to speed before it makes contact with the materid. This number will vary
depending on the spindle speed and the pitch of the thread. The courser the thread and faster
the spindle speed, the farther away you will need to start. Under worst case conditions the dide
can get up to full threading speed in about 1/2 revolution of the bal screw. In most cases this
does not mater, however if you are threading from an undercut and the tool has very little room
to ramp up to speed, thisis very important. Y ou will have to dow the spindle down until the
thread gauge goes on.

Sarting position in X
The tool should be positioned to teke the first pass. The farther away you start the tool, the
more passes will be needed. In production runsit pays to experiment alittle for the best results
and speed.
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Depth of each pass: |
The control will start with removing the amount given as|. Then the control will automaticaly
reduce the depth of the cut asthe tool gets deeper. Thisisafixed procedure that cannot be
changed, it keeps the amount of materia removed congtant. Start the tool so thet it takes afull
cut on the firgt pass.

Retraction position between passes:
Thetool will back away from the starting position plus 3 times the amount of |. Even asthetool
gets deeper into the materid it will dways retract to the same point.

Pullout position in Z when using P option:
The tool will start to pull out at the location givenin Z. 1t will travel beyond Z the same amount
asit hasto trave in X to reach the retraction postion.

Angle infeed C option
If Cisincduded in the G33 command the tool will feed in at an angle. This defaultsto 2901, The
maximum angle is 300] (based on standard 6001 tool geometry) the minis 0. If you wanted
the tool to anglein at 27(1, add C27 to the threading cycle command.

29p

The single pass option O can be used for a cleanup pass:
When asingle pass is heeded write the same threading pass as used for cutting the threed. Just
add a O to the command. Be sure to art the thread at the same point and at the same spindle
speed. This option can be used with dl variations of the threading command.

End of cycle position:
At the end of the threading cycle the tool will return to the Sarting point.
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Threading example

Example A graight thread, Mde, 20 pitch, Minor @ = .424”, Mgor @ = .494”, length of
thread = .5”, and there is no undercut.

The locations shown above are given in radiuses. The garting location in X is the mgor diameter, less
the amount of the first pass. In this case the mgor diameter is.494”, half of thisis.247". Less.01to
be taken for the first pass. .237

For the above example the program commands are (written in radius mode, G73):

T4F200 Cdll the threading tool and position it a tool offset
X0z.2 The offset puts the tool at the part center, .2” from thefacein Z
X.237 Postions the toal at the sarting radius to cut the thread

G33X.2127-.51.012K .05PC Cut thread
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Internal threading example

15/16" - 20 thread

44 75" -—

In the above example we will be cutting a 15/16-20 internal thread. (written in radius mode, G73):

T8 (Interna threading tool) Call threading tool into position

X.4375Z.2 Give a value to the tool call location

X.4425 Move tool out to take a .005” cut on the first pass
(G33X.46875Z2-.751.01K .05C Threading cycle for internal thread

Threading, Single Pass
Theformat is G33XNZnINKNANCnPO

The single pass cycde is the same format as the regular cycle except it has the addition of the letter O in
the command. The cycle will automaticaly move the tool to the finish depth in X and parform asingle
pass, then pull out to 3 times | in the direction from where the tool was before the command was
garted. When doing a single pass cycle to clean up athread that has aready been cut, copy the exact
same code that you had in the origind threading cycle and start the tool in the same spot as before.

It is possible to do single pass threading with the G33 command. The tool will follow the same lead that
has aready been cut aslong as.
» the part has not moved in the collet
» the cycleis darted in the same location in Z and X.
» the spindle speed has not changed
* If Por C has been used in the firgt threading cycle be sure to include it with the Sngle
pass

Thisisuseful for:
Deburring: To deburr you can cut the thread and then use the turning tool to top the thread and chamfer
the entry and exit of the thread. Then reposition the threading tool and take a clean up pass.
Control: The single pass technique can be used to have greater control over the amount to be removed
with each pass.
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As an example we will go back and take a cleanup pass on the firgt external example. We will sart the
tool in Z at the same position aswe did with the first cycle, .2”. The X garting location will be the same
diameter.

T4F300 Call the threading tool and position it at tool offset
X0z.2 The offset puts the tool at the part center, .2” from the facein Z
X.237 Positions the tool at the sarting radius to cut the thread

G33X.2127-.51.008K.05PCO  Cut asingle pass thread

Threading, Multi Start
Multi sart threading can be done by using the regular G33 command. Each sart hasto beit’'sown
G33 command, ie. athree start thread would require three G33 commands. The differences between
each of the commands would be:

Valuefor K: Thisvaduewould be multiplied by the number of sarts. Asan exampleif we had
athree gart 20 pitch threed, 1 start valuefor K is.05". With the three start the value is
three timesthat, .150".

First pass of amulti-start thread
startslike a standard thread.

Each start after the first is offset
inZ by (Lead)/(# of starts)

Value of Z: The garting pogition of Z is offset for each sart by (pitch)/(number of sarts). |E.
if we have athree start thread the first Sart is at the norma .2” from the face of the
material. The second sart isoffset by .2” + (.15/3) =.25. Thethird start is offset by
25+ (.15/3) = .3
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Code for the previous example:

G90G94 F300
T4

X0Z.2

X 247

G33X.2127- 501K .15P
7.25

G33X.212Z- 501K .15P
z3

G33X.2127- 51 01K .15P

Threading, Tapered
G33XnZnInKnAnP

Tapered threading is done with the G33 command that includesan “A”. Thisisthe amount traveled in
X over the distance traveled in Z.

Vdueof A

Remember that A isthe amount over the tota distance traveled, this has to include the .2” used to get
up to speed.

Sating locationin Z is .2"
from the Sart of the cut

4 .035"
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Example
5 diameter
5

A
45" diameter

v
"‘ L* .0769"

G90G94F300G72
T5
X0z.2
X.415 Moveto start corrected for taper (remember .2in Z)
G33 X.365Z-.51.00 5K.0769 A.035 Taper thread

Extra Coar se Feeds (IPR)

G35 - IPRfeedsupto 1”

G35F2 - IPRfeedupto 2”

Format:

Start Mode - G35 or G35F2 mugt be on aline by itsdlf. The following line must be a G92XnZn,
where XnZn are the current working coordinates.

Cancle course mode - G36. Thetool must first be returned to the location where the G35 was first
used. Then put G36 on aline by itsdf. The following line must again have a G92XnZn, where XnZn
are the current work coordinates.

The norma maximum feed ratein IPR is.2” per revolution of the spindle. The code would be G95F.2.
At this feed rate the spindle rpm is limited to 1500 rpm. because the maximum feed rate of the dideis
300 ipm (1500 x .2 = 300).

Feed rates higher than .2” are available in the G35 mode. Multi-gtart threads can often require long
leads. an 8 pitch 4 start acme thread requires a.5” lead for each of the four starts.

G35 aone enables feeds up to 1.000” per revolution
G35F2 enables feeds up to 2.000” per revolution

Resolution limits are imposed with the use of these codes:
.00005" resolution in normd feed mode
.00025” resolution in G35 mode
.0005” resolution in G35F2 mode
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Example
In the following example we will show afour start threed with a course pitch:

T4(Threading tool)
X071

X.5Z.2

G35

GO2X 5Z.2
G33X.45Z-.75 01K .4C
X.52.3
G33X.45Z-.751.01K .4C
X .5Z.4
G33X.45Z-.751.01K .4C
X.52.5

G33X.45Z-.75 01K .4C
X.52.2

G36

GO2X 5Z.2

G00Z2
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