THREADING ON THE LATHE — MACH3 TURN 1/21/2012 REV:2

THREADING ON THE
LATHE-MACH3 TURN

Page 1 of 59
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5.0 THREAD CUTTING

1/21/2012 REV:2

5.1 THREAD CUTTING FEED METHODS & FORMULAS

There are numerous methods to actually cut a thread. The Geode is similar but different for each
of the cutting methods. There are advantages to using the different methods. The figures below
show the different methods along with comments for each. Alternate flank cutting is available

in Mach Turn. The flank in feed provides excellent chip control since the chip flow is away from

the tool.

Radial Infeed

//,f\

Radial infeed is the simplest and quickest
method.

The feed is perpendicular to the turming
axis, and both flanks of the insert perform
the cutting operation.

Radial infeed is recommended in 3 cases:
* When the pitch is smaller than 16 tp

» For material with short chips

* For work with hardened material

Flank Infeed (modified)

1-3° \

Flank infeed is recommended in the
following cases:

* When the thread pitch is greater than 16
tpi., using the radial method, the effective
cutting edge length is too large, resulting
n chatter,

* For TRAPEZ and ACME. The radial
method result in three cutting edges,
making chip flow very difficult.

Alternate Flank Infeed

tt

Use of the alternate flank method is
recommended especially in large pitches
and for materials with long cinps.

This method divides the bad equally on
both flanks, resulting in equal wear along
the cutting edges. Alternate flank infeed
requires more complicated programming,
and is not available on all lathes.

FIGURE 5.1

VARGUS X m

Now there are variations on the theme of the above noted thread methods. Constant volume,
where in addition to radial feeding the depths are varied to maintain that volume and the same
applies to the other methods. Increasing the first pass depth can reduce the number of passes
required to cut the thread and also provides a more constant load on the motor from start to finish.

WW:

If you look at various manufactures information you will find some differences in the use and name of the methods. They are just
variations on the ones shown in Figure 5.1. You vary the method to suite the material, setup rigidity, and experiment some! On a puny
lathe this is very important. Mach3 Turn threading specifics are in Sections 6,7, & 8.
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7.0 MACH3 TURN CONFIGURATIO]
Mach version 30,042,032 implemented a completely new threading code which fixed all earlier

versions.
Mach version 30.042.033 provided for CPU’s with a fast bus speed 2.1 GH7 to climinate

a (") spindle speed in the DRO

Mach version 30.043.037 is recommended if using 1\1\1\1 and it s available from the CVI web
site download area at WH'W.CalyopsoV entures

“The writer recommends the user upgrade to a Mach Version greater than 3.042.034 or the current
Tockdown version, but use 30.043.037 if using MSM. Should the user have a threading problem
post on the Artsoft Forum.
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Mach version 30.042.032 implemented a completely new threading code which fixed all carlier
versions.
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Mach version 30.042.032 implemented a completely new threading code which fixed all earlier
versions.

Mich version 30.042.033 provided for CPU’s with a fst bus speed > 2.1 GHz to climinate
a(-) spindle speed in the DRO

Mach version 30.043.037 is recommended if using MSM and it is available from the CV1 web
site download arca at WIW. CalyopsoVentures com

The writer recommends the user upgrade to a Mach Version greater than 3.042,034 or the current
lockdown version, but use 30.043.037 if using MSM. Should the user hive « threading problem
post on the Arisoft Forum.
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7.1 CONFIGURATION

The current version is for index only. The index must be enabled and port & pin assigned to do
threading.

Engine Configuration... Ports & Pins

Port Setup and Asis Selection | Motor Outputs  Input Signals I UutputSignalsl Encoder

Signal Enabled I Port # ‘ Pin Mumber ] Active Low |
Probe 4 0 0
'h Index of 1 15 of

The timing function is disabled in versions greater than 3.042.032 and will not function.
DO NOT Enable it!

Part Setup and Axis Selection | Motor Outputs  Input Signals | Dutput Si

Signal Enabled Port # Pin Number i
OEM Trig #15 | 3¢ 0 0 i
P Timing 4 1 15 I

FIGURE 7.1.1

Spindle feedback should be checked. Spindle speed averaging will average the rpm over 8
readings and should be checked ( IMHO).

COMMENT: If you do not use any motor control ie; PWM, VFD, just turning the spindle via
belts and pulleys, uncheck the Relay Control. This is required in 3.042.032 in order to have the
DRO display the rpm and have the timing work when threading. Later versions may change this,
but for now it is required. Additionally, you must have the spindle turned on, so just type

M3 in the MDI or click the Spindle button.

Engine Configuration... Ports & Pins

put Signals | Encoder/MPG's  Spindle Setu ITum Optic

Port Setup and Axis S

READ THE COMMENT

Motor Control Special Functions
[~ Use Spindle Motor Output| IV Use Spindle Feedback in Sync Modes
4 ™ Closed Loop Spindle Control

izable Spindle Relays
Clockwise (M3) Output# [1

r

CCw (M4) Output #  [2 P o2 I o0 D |02
Output Signal #'s 1-6 [— vV Spindle Speed Averaging

Flood Mist Control FyBassFreq. |3

Mo P -
V' Disable Flood/Mist relays pejsy AL [

Mist M7 Ouput# [4 [0
Flood M8 Output # [3_ 0

Output Signal #'s 1-6
ModBus Spindle - Use Step/Dir as well

[~ Enabled FReg|64 B64-127
Max ADC Count 16380

General Parameters

Cw Delay Spin UP 1
I._

CCwW Delay Spin UP 1 Seconds
Cw Delay Spind DOWN |4 Seconds
CCW Delay Spin DOWN |4 Seconds

™ Immediate Relay off before delay

Seconds

FIGURE 7.1.2
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Special Options, Usually Off

I™ Hotwire Heat for Jog
I” Laser Mode. freq

I™ TorchVolts Control
I™ Torch Auto OFff
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You should decide what mode ( diameter or radius ) you want to work in and be consistent when
using Mach3 Turn or you will get confused sooner or later. Some turn wizards only work in
radius but the threading wizards work in both. The Turn cycle defaults provide default values
when not specified / missing in G76.

Note the following settings:
The cut type and infeed type settings will affect the Gcode posted by the wizards and the default
is “0”. You change them and use any combination of them as follows:

Cut Type: defines type of threading method
0 - Flank cutting ( default )

1 - Alternate Flank cutting

2 — Back Flank cutting

InFeed Type: defines how the passes are calculated
0 — Constant volume threading ( default )
1 — Cut the thread in X number of passes ( set in the wizard DRO 1022 )

NOTE: THE ABOVE SETTINGS WILL DEFAULT BACK TO “0” WHEN YOU EXIT
MACH3 TURN.

The remainder of the settings shown in the dotted square provide default values for G76 if
it is missing.

Engine Configuration... Ports & Pins

Port Setup and Axis Selection I Motor Outputs | InpulSignaIsI Output Signals | Encoder/MPG's | Spindle Setup  Tumn Options |

X Mode
I™ Radius [V Reversed Arc's in Front Post
IV Diametel
I A/
&  Tum cycle defaults —

Depth Last Pass (B ] |0.0003 E Cut Type: [E— 4—
InFeed Angle (1) 15 E InFeed Type: |0 ‘_
E Spring Passes (@) |1 » ZClearance |1
+ | Min Depth per Pass W E Cut Depth 1

E X Clearance 01 .
»  Chamferéngle(L) [0 =

% | Depth First Pass (H)  |0.1

FIGURE 7.1.3

You should have use an initialization string to set Mach3 Turn “startup switches” to a state
suitable for sow you work as shown in figure 7.1.4. Do not just copy what is shown in figure
7.1.4, but review each and every code for your application. See Appendix “C” for an
initialization macro. Debounce and index may need to be changed to get a full rpm readout in the
DRO. Exact stop mode should be used when threading. If you use CV then the thread can become
tapered towards the end of the cut due to cv blending corners.
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General Logic Configuration

G20,G21 Control

™ Lock DRO's to setup units

Tool Change

* Ignore Tool Change

" Stop Spindle. Wait for Cycle Start.

" AutoT ool Changer

Angular Properties

Unchecked for Linear

7 A is Angular

™ B-Axis is Angular
[ C-Axis is Angular

Pam End or M30 or Rewind

™ Tum off all outputs
™ E-Stop the system
™ Perform G321

IV Remave Tool Offset
¥ Radius Comp Off

I™ Tum Off Spindle =

Editor Shuttle Wheel Setting
GCode Editor Browse Shuttle Accel.
|C:AWINDOWS \notepad exe |0.008 Seconds
e General Configuration

Initialization String

™ Use Init String on ALL "Resets"

IGS4 M3 G18 G20 G40 G49 GE1 G0 GB0
S ——

Motion Mode
" Constant Velocity

Distance Mode
& Absolute " Inc

¢ Exact Stop
——

1J Mode:

" Absolute % Inc

Active Plane of Movement

Jog Increments in Cycle Mode

Position 1 I1—
—_—
FIGURE 7

C Xy C vz Xz

[~ Zis 25D on Output #6
IV Home Sw. Safety

Lookéhead ,T Lines

™ Ignore M calls while loading
™ M3- Execute after Block

I~ UDP Pendent Control

Run Macro Pump
ChargePump On in EStop
Persistent Jog Mode.
FeedOverRide Persist

No System Menu in Mach3
Use Key Clicks

Home Slave with Master Axis
Include TLO inZ from G31

CICRCNC N WU

[ 1 arl Ranid FRN ta Faad FRA

14

Inputs Signal Debouncing/Noise rejectio

Debounce Intervat| 600 “""—

#40us

Index Debounce {10

I Disable Gouge/Concavity Checks

[~ GO4 Dwellin ms

vV UseWatchDogs

™ Debug This Run

¥ Enhanced Pulsing

I Allow Wave Files

I Allow Speech

™ Set Charge Pump to 5Khz - Laser Stndby
™ Use OUTPUT20 as Dwell Trigger

™ NoFRO on Queue

10 Turn Manual Spindle Incr.
10 Spindle 0% increment

CY Control
[ Plasma Mode

I don’t use radius compensation and account for any tip radius via axis location after setting /
checking the tool for threading. To each their own!

ToolTable

A

All Tool Entries are in your default setup measurement units imegardless of G20/G1 modes.

FIGURE 7.1.5

Tool Description Tip Dir... | Tip Ra... | X Offset |Z Offset |X Wear |Z'Wear |Turret... |Post A
0 Ref, Tool 17086... | 17086... | 17086... | 17086... | 17086... | 17086... | 17086... B
1 Empty 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Front

Empty 0.0000 0.0000 00000 0.0000 00000 0.0000 0.0000 Front

Empty 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Front

Empty 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Front

S Empty 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Front
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APPENDIX “D” — REVISIONS

REV — PAGE - DESCRIPTION

REV 1-2/22/2010 - MUST TURN ON SPINDLE TO GET RPM READING
- TURN DIAGNOSTICS NO LONGER FUNCTIONAL / UN-
ENABLE PLUG IN
- PAGE 19,42,43,45,46 REVISED TO REFLECT ABOVE AND
REVISION LIST ADDED

REV 2- 1/21/2012 GENERAL REVIEW AND UPDATE AS FOLLOWS:
PG 2 - ADDED APPENDIX D-REVISION LIST

PG 3 — ADDED NOTE NOTE: The user must have a Mach3 license to do actual threading on

lathe. Threading is disabled in the demo version. Pirated licenses of Mach will create
problems in Mach Turn.
PG18 - DELETED USE OF TURN DIAGNOSTICS PLUG IN

Those with or without any device should use the TurnDiags-Turn-Diag-1.00.1 plug in called Turn Diagnostics which is

located in Mach3 Turn under the PlugIn Control tab. You may need to enable it and no configuration of the plugin is required.

See figure 3.7.1. The plugin is currently loaded when a new or updated Mach installation is done.

<
v
<

< 2
f-a—

FIGURE 3.71

The plug-in will probably show your rotation speed real time as floating over a range and the higher of the range should be used
in the wizard as an rpm input. Threading is based on what Mach sees as an input from the index. During threading the feedrate is
adjusted and can be adjusted downward but not upward relative to the spindle rpm. Some testing using a specialty time based
device ( using the index pulse from the sensor ) showed the plug in to be very accurate. BTW, the actual pulse signal can trigger
differently in time even when conditioned.

What is important is the “lathe system”. Odds are the average user will not have the required equipment nor expertise to analyze
the index signal. Use the diagnostics information as shown in Figure 3.7.2 and don’t get hung up on only one piece of the lathe
system.

FIGURE 3.7.2

PG 22 — ADDED See Figure 4.2.1 extracted from the Machinery’s Handbook

— ADDED If not accounted for,

PG 32 — REVISED FIGURE 6.1.0
PG 34 — ADDED The Z axis will slow down during pullout, but, at fast feedrates there must

be enough time to accomplish the pullout.

PG 40 - DELETED reference to THREAD 22 ( LINK NO LONGER AVAILABLE )

Another program is THREAD?2?2 (Figure 6.6.2). The freeware threading program is a single point threading pass
calculator. It provides number of passes based solely on a calculated cross-sectional area of material cut per pass.
Here is the link: http:/www.vectorcam.comy/thread.html

[ tarvace Thenasing Pass Cobowtutnr 13 657 ¥ srwads
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FIGURE 6.6.2
PG 42 — REVISED / ADDED WORDING , complete rewrite of page

PG 43 — DELETED FIGURE 7.1.5 AND ASSOCIATED WORDING
The turn diagnostics must be enabled by checking the box. No configuration is required.

[Ensbled [ Pugin Name [Cortia m

o Flash FlashScreen SWE ugin & Fenerty 8 Barber Ver . CONFIG

x PrineerScope-Port-Scope-1.00.04 CONFIG

i Shuttiesro-Contour-Shuttie-Pendents—A Fenwrty-Ver2 61 CONFIG

4 SocthRepper_eta2_v015ogh oG

o Threadepadvance w%1.00.0 CoNFIG

of TurrDiogs Turn-Dings-1.00.1 e CONFIG

I‘ Vicwo—-B. Bavhe-Voe-1 0 ConIG

FIGURE 7.1.5

PG 44 — DELETED FIGURE 7.1.6 AND ASSOCIATED WORDING, NOW A
BLANK PAGE

Turn diagnostics is available in the PlugIn Control. Your spindle must be turning. It will confirm that the index / spindle rotation is
sensed, and show basic configuration status. Real time speed is shown and that is the rpm the user may want to use in the Wizard as it
very accurate. CPU interrupt may no longer be applicable. as the new code is RPM based. Treading data will not be shown until a
Gceode for threading is loaded and in effect. During threading it will show the variation in your rpm and the variation in rpm while
threading. This is all shown in Figure 7.1.6.

Turn Diagnostics

Wideo Window

FIGURE 7.1.6
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