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Mill Turn Best Practices

Nlazak MULTI-TASKING
What Mazak Multi-Tasking can do for you:

Compress lead times - from days to hours

Reduce lot sizes with no cost penalty - lots of one, or assembly
Kits

Improve cash flow - higher frequency shipments

Reduce part costs - fewer fixtures, tools and FAR LESS LABOR

Slash non value-added time - multiple setups, handling, and
gueue time

Improve part accuracy - no tolerance build-up

Reduce shop burden - fewer machine tools/space/utilities
Run "lights-out" - increase cutting time, but not labor costs
Increase throughput and profitability
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What are your M/T Best Practices

" Work Space Requirements

" Defining Tooling

" Organizing NX

" Post Processor Creation and Testing
" Verification

" Communication

" Refining
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" What Equipment Should You Buy?
" Defining the work envelop is critical
" Work space restrictions
" Volume requirements
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“Do | have to?”
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Toollng Impacts are HUGE

You can not program with out first defining tooling
" Should all the machines in the cell have the same tooling?

" Tooling is the second largest cost next to the machines
themselves  (example 120 pockets x $500 = $60,000)

" Tooling changes require reprogramming
" Always maintain tooling packages in NX

Reduce your stress level by dedicating
the necessary resources for Tooling
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Make the tooling available to everyone

HALWORLD G

HalWorld Home | Corporate | ESG | KBR | Support Functions | Mews

a
Q Carrollton Electronic Tool Book
Title ' Revision Date
Drawing Tab-Ons March 1?, 2006
Tool Classification Guide July EQ,IEDDS
[Tool ASSY Book | ‘December éf, 2005
A Book ' -
« 85-AC External Lathe Toals March iD; 2006
o AD-AX External Lathe Tools March 10, 2006
B Book
« BA-BD Internal Lathe Tools ' March 10, 2006
e BE-BX Internal Lathe Tools March 1III, 2006
[c Pook - Milling Cutters ' March 1?','2E|DE|
D Book —'Drilling Tools, Access March i?, 2006
\E Book - Grooving Tools ' March 1?','2IIIIIIE|
F Book - TaDS B Accessories i:'e'bruary 24, 2006
11 Book - Threading Tools ' March 1?,'2006
M Book - Milling Accessories March iD; 2006
|R Book - Reamers & Accessories lanuary 1?,'2006
[Turning Insert Book [ March 1?, 2006
MISC ' B




Mill Turn Best Practices

Organizing NX

Does this describe your workplace?

NX PARTS
Needed document takes a long time to

iethieve MANUALS
Needed supplies are difificult to find

Space is crowded with books, old docunizants,

or boxes of fiies cps HOLDERS CUTTERS

Unneeded items are stacked between
coworkers  scprap

Excess inventory on the floor

Excess items/machines make it difficult to
improve workflow
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Organizing N

“A clean office
IS a productive
office”
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Organizing NX

" Remove any unused programming data
* Program Groups L8 e oo

Lor e
LATHE _CEMTERLIME [ g Te_FRT_50_C

. T I I G %LATHE_ROUGH_D& +- 23 T6_FRT_50_C_SUB
00lin g rou pS % LATHE_R.OUGH_08 - 2 T2_RT_77_D_MAIN
" [+ % LATHE_R.OUGH_10 + (=0 T2_RT_77_D_5UB
G eom etry G F'ou pS % LATHE_ROUGH_12 =) TZ_RT 577D
% LATHE_R.OUGH_14 A T3_FT 5 92y
u LATHE_R.OUGH_16 =) T4_GO_ 157w
M eth Od G rou ps % LATHE_R.OUGH_18 ) TS_THD_P_10_%
% LATHE_R.OUGH_20 +- 2 T31_THD_P_10_Y¥
NC_PROGRAM % LATHE_FIMISH_03 -2 To_GO_094w
E=InOME = LATHE_FIMISH_04 - (5] T8_FACE_MAIN
=+ S1P_o300 = ZInone = (20 Ta_FACE_SUB

-3 8% MCS_SPINDLE
[+-24% MCS_SPINDLE_SUB
[+ g5 BLAMK-MILL

=385 MCS_MILL

o/ [E STARTUP_COMMANDS

[+ o [E2] MAIM_SPINDLE_LATHE

-+ [28] SUB_SPIMDLE_LATHE

[+ o [E2] SIUB_SPINDLE_MILL_FACE

1+ 5UB_SPINDLE_MILL_OD =@ i
)+ [ SUUB_SPINDLE_FACE_HOLES - JgGss
#| + [ SUB_SPINDLE_SCALLOPS :

[+ 4[] 5UB_SPINDLE_EQUALIZER_HOLE
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Organizing NX

Naming conventions should be standardize

through out the cell

Names should describe the operation
Names can be carried over to the set up

Instructions
Defining templates will help

MC_PROGRAM
MOME
=+ [P _D300

" [ STARTUP_COMMANDS
" [EZ] MAIN_SPINDLE_LATHE

[+ [EE] SUB_SPINDLE_LATHE

[+ [EE] SUB_SPINDLE_MILL_FACE

[+ [EE] SUB_SPINDLE_MILL_OD

[+ [E8] SUB_SPINDLE_FACE_HOLES

[+ [EE] SUB_SPINDLE_SCALLOPS

[+« [EE] SUB_SPINDLE_EQUALIZER_HOLE
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171 OFF ————- CUT DESCRIPTION --——-
rganizing NX«, %

1 0L FAZE BFACE Z2TMS MATIN

3 003 ROUGH TURM OO0 MAIMN M2

. . 4 004 FIMISH TURM QD MATR M3

25 025 REGH GQROOWE OD MATIM Mt

.Set up InStrUCtlonS 28 028 FIW GQROOVE QD MAIN T28-ID M5
TE T8 MILL 1SDEG-AT-C270. ME

e T8 MILL 15DEG-AT-CS90, M7

ShOUId be eXtraCted s s REH MILL 30DEG AT-—C0., KE
- Tr Tr RGH MILL 30DEG AT-C1EQ. MG

s s RGH MILL CEMNTER AT C90, ML1O

from the operation ZE (Ir RemmMmmDewE ool
G3 G3 FIM MILL CEMTER AT-CZ270 M1Z2

O3 O3 FIM MILL 30DEG AT-CO. M13

names 03 03 FIM MILL 30DEG AT-C1EQ. M1
59 89 MILLL 15-17DEG AMG CBORES MAIR M15

b4 b4 DRILL ZEMTER HOLE MAIRM M1l&

oo oo DEBURRE HOLE AMD SIDES ML17F

'RSBLK# represents a5 a5 DEBURR RIGTH SIDE OF PART MAIM M1E
o] o] DEBURR LEFT SIDE OF PART MAIRN M1G
. . 104 104 THREAD MILL .375-16 MAIRM MZ0
the starting place in the *% o6 beeure Face-icop wamn N2
PART TRAMSFER S001 MAIRMN 2 SUB G504 M2 2

1 201 FAZE BFACE SUB 1TIME MZ3

program to restart a 3 203 ROUGH TURN oD SUB N2
. 4 204 FIMISH TURM oD SUEBE MZ25
25 225 RiGH GQROOWE QD SUB M2 &
Certaln tOOI# 28 228 FIM SROOWE QD SUE TZ2E-ID M27
TE T8 MILL 15DEG-AT-CZ270. MZE
e 78 MILL 15DEG-AT-CS90, MZ29
ir ir REH MILL 30DEG AT C1EO. M30
77 77 REH MILL 30DEG AT-C90, M31

77 77 FEH MILL CEMTER AT 90, MN32

03 03 FIM MILL CEMTER AT-CO0 M3

03 03 FIM MILL CEMTER AT-CZ270. M3

03 03 FIM MILL 30DEG AT-—C0. M35
G3 G3 FIM MILL 30DEG AT-C1EQ. M6
859 189 MILLL 15-17DEG ANG CBORES M37
L4 L4 DRILL ZEMTER HOLE SUB M3E
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Post Processor Creation and Testing

" Your largest technical challenge

" Build and test your post processor before
going into production

" Allow considerable time for testing

" Use ONLY well established vendors to write
your posts

" Expect crashes
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Post Processor Creation and Testing

" Halliburton Carrollton uses UG POST Builder

€ UG/Post Builder Version 3.0.1  [Z |[B]|EX]

Lhilities Help

Emter the Name & Choose the Para
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Post Processor Creation and Testing

" UDE (User Defined Events)

" Excellent for tough to define G and M codes
" Draw back is they don’t display In verification
" Documentation is a must!

Threads Specs. For Thread Milling 3 Pk ety et i ey

[ Putorrs et B S ™

MTIF{WAIT 5T NC CODE}
Al

) ek otty (RETURN PART TO MAIN)

] Erspage Subs Spande G238 DL VIL

] oot S Sk NT(RESTART RETURN PART TO MAIN)
O

[0 Mas M s s Chucin S SN D,

o M1 MARN CHUCK OPEN)
290 . NPT - INT 233 MT Mori Machines UG UDE's (User Defined Events) Comniands ke mieal fﬁ":{tﬁf}n}th:;r
" |__|¢' L_E'_‘:_| |E§°‘_J uuﬁux MILLING MODE)
Additional Commands MBS (UNCLAM P MAIT
G2 HO, (HOME MALN SFINDLES)
f 1 M245 (SUE MILLING MOTE)
.vl.lhrwrﬁ_ulmukmm M269 (U NCLAMP 57 H)
i e suilk spimale, use this 28 MO, UOME SUB SPINDLE) ¢ 221
Tups iy r‘:smmmw'-’? comimaeml & PO dhe part g GO4 XA |
< — - s Mok salndle M6 (MAIN MILLING MODE)  * 321
T M (PLOEE CLOSE " "Pm G5 E0.(MOME SUB SPINDLE) * 361

GER(CSE A FOR SUH TO MALN)
MTRONCLAMP SUH)

MRS (DOOES OPEN) MEE (STEADTREST 57 NC RELEASE jamly i 53
MTTT(WAIT SYRC CODE ;lul;'i‘

e e[ MO (TEXT) Ml A2,

[t smmtuss MBS (DOORS CLOSE) Gl GPADF20,

Maag

MIDMAIN CHUTE CRLOSE)
G4 XA [DWELL)

I ihe che ok boy ks pi cloedl, any texl elered will MPTIT{(WAIT FYNC CODREY
he mtpat following the M0

RMTTT (WAIT SINC CODE

[Coe ][ e | [ come |




" Some examples
of simple to
complex UDE’s
we use daily

H Back ” Cancel ]

mm v

¥ Chuck Jaws

Tvpe

Main chuck OO

[ Main chuck IC:

Main chuck pressure Skatus

Main chiuck pressure

[] Main use center

Sub chuck OO

[] 5ub chuck ID

Sub chuck pressure Status

Sub chuck pressure |

b v

350

300

| ok

J [ Back ||

Cancel ]

¥ Mori Thread Mill

Thread Tyvpe

Thread Diarneter
Thread Pitch
Thread Length
Insert Length

» Lacation

Y Location

Z Lacation

Clear Feature

Ratary Location

B-axis Riokation (MT)

SFEM
Approach IPM

Feed Per Tooth

|
[ o.00oq
| 0.0000
| 0.0000)
" o.0000)
| 0.0000)
| 0.0000)
| 0.0000)
| 1.0000)
| 0.0000)
| 0.0000
| 0.0000)
" o.0000)
| 0.0000)

[orc

H Back. ][ Cancel ]
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Verification

" Verification is vital
during the testing of
new pPost processors
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Verification

" UDE’s are not visible during verification

" Finding G and M codes that are incorrect Is
very time consuming and almost impossible
INn some cases

" 137 pages of code = 130,690 characters
" FIND THE BAD G CODE

X-.0175 ¥.94
X-.0013 Y.9322

X.018 ¥.9265

GO X.0189 Z1.2389

G40

GO X-.9672 Z-1.1407 (PROGRAM CRASH)

Mz&9 (UMNCLAMP SPINDLE)
30 ©519.75

M268 (CLAMP SPINDLE)|

G0 ¥-1.6468 T-.0974 Z1.5847

Z.5018

541 31 599 ¥-1.848 ¥-.0965 Z.5017 F.00zZ
¥-1.859z ¥-.054 Z.5004
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Verification
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Communication

" Creating a team for startups works best

" These should include a machine operator, a
programmer and the post writer

" Everyone should experience running the
machine

" Learn the M and G codes
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Communication

" Providing a terminal at the machine is a priority

" Use the functionality inside of NX to create a
useful setup sheet

" A level of confidence between the team is
essential

" Would you run your own programs?
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Communication

“Trust me, |
figured out
the problem
this time”
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Refining

" This takes patience, be sure your schedule
allows adequate time for tune ups

" Expect setbacks

" Start simple
" Speed will come after the process is developed
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Mori Seiki Sub Spindle
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Vericut

AUCUT D84 by LG s SDEDIIEAE L C_LH IR0 ear Ukl
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ddddnemdad WA
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T 03 [l S ti T Seck]

JadadadRIRRMIREASCH IS AT

WL LT a8 4 bp L ey - SICDSARAE C L _CH 38101 sar Prck)

: W el
ddddpnenddLde @B g FE
AeEETE- =K SHBIa o
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Please help in thanking the following contributors:

Celso Garza i
David Rios Dona Smith
David Wright

Doug Townzen Jon Jarrett
Greg Jeffers

Greg Mandrell Mark Rief
Jimmy Nelson

Larry Leonhart PLM World
Les Ingram

Lynsey Ritchie

Monty Hubbard

Pedro Ayala

Robert Obergfoll

William Murray
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