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Welcome to Productivity, Inc., your local Haas Factory Outlet (H.F.O.) for the Haas Mill Operator Class.
This class is intended to give a basic understanding of thepsahd operation of a Haas Machining
Center.

After 1945design ofwingsfor the US Air Forcevere becoming extremely complex and hard to
manufactureusing conventional machine tool$1IT developed a machine thatas able tacontrol a

cutting tool path with a series of straight lines definedabyal coodinates at prescribed feed rates.

The first NC machine tool wastroduced to the defense and aerospace indusipMIT in1952. The
contour ofa constantly changing curvature could be described by a series of short lines deterypimed b
series of coodinate in three axs.

The first machine tools were run with instructions or programs punched out on paper tépe files of
the early machine tools were often in the format which later became calleddg. The reasofor the
namebeing that many bthe lines of text began the letter G.

In an NQGnachine, the tool is controlled by a code system that enables it to be operated with minimal
supervision and with a great deal of repeatability. "CNC" (Computerized Numerical Control) is the same
type of gperating system, with the exception that a computer monitors the machine tool.

The same principles used in operating a manual machine are used in programming a NC or CNC
Machine. The main difference is that instead of cranking handles to position acshdeertain point,
the dimension is stored in the memory of the machine contrmde The control will then move the
machine to these positions each time the program is run.

The operation of the \\Beries Vertical Machining Center requires that a pasgpm be designed,

written, and entered into the memory of the contralhere are several options for getting these

programstothe contro. RS oH O aASNRAFf LI2NI gAGK  O2YLIzi SNLZI o dp
and USB are all viable ways to tranisand receive programs.

In order to operate and program a CNC controlled machine, a basic understanding of machining
practices and a working knowledge of maitfe necessary. It is also important to become familiar with
the control console and the placemt of the keysswitches, displays, etc., that are pertinent to the
operation of the machine.

This manual can be used as both an operator's manual and as a programmer's manual. It is intended to
give abasicunderstanding of CNC programming atshpplications. It is not intended as an-depth

study of all ranges of machine use, but as an overview of common and potential situations facing CNC
programmers. Much more training and information is necessary before attempting to program on the
machine.

The pogramming section of this manual is meant as a supplementary teaching aid to users of the HAAS
Vertical Machining Center. The information in this section may apply in whole or in part to the operation
of other CNC machines. Its use is intended only asdim the operation of the HAAS Vertical

Machining Center.

Updated CK 12/27/18
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Notes
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The first diagram we are concerned with is called a NUMBER LINE. This number line has a zero reference
point location trat is called an ABSOLUTE ZERO and may be placed at any point along the number line.

Horizontal numberline
& ¢ | EAA

| -

-.IE-IE-!LU!I.E?
| I |

The number line also has numbered increments on either side of absolute zero.

Moving away from zero to the right are positive increments. Moving away framteethe left are

YyS3AILGAPS AYONBYSyilad ¢KS abéx 2N LRAAGADS AYyONBYS
use positive and negative signs along with increment value's to indicate its relationship to zero on the

line.

Our concernisthedisl y OS | yR (K RANBOUGAZ2Y FTNRY TSNR YR A&

Remember that zero may be placed at any point along the line, and that once placed, one side of zero
has negative increments and the other side has positive increments.
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Absolute and Incremental Positioning

¢CKSNB NS (62 RAFFSNByYy(l aeadsSvya dzAaSR Ay LRaiAlA2yA
need it to go, both will net the same results. The reason weamgemore thanthe other, is flexibility.

.St26 ¢S Attt GFf1 Fo2dzi /RRSKEXE | YR GKS& INB GKS ¥

Absolute Positioning:

With absolute positioning, we tell the machine where to move referenced to a common point, called X0
YO0 and Z0. Every tinvee need to move to a certain position, the ending point of that move is in direct
NEBfl GA2yAaKALI G2 GKA&A aO02YY2y LRAYyGE

(& O
X 1.D00 Y S.000 %

—X 9000 Y 9.000

G90 Absolute Positioning

Program to move the machine to these
4 hole locations when using G90 (Abs.)

X 1.0000 Y 1.0000
X 9.0000 Y.0000

X0.000 Y0.000 —

({X 1.000 Y 1.000

C/(

— X 2,000 Y 1000

X 9.0000 Y 9.0000
X 1.0000 Y 9.0000

Incremental Positioning:
With incremental positioning, we are telling the machine where to go in relationship to where it currently
is at. Basically like a set of directions given from where the machine exidppt.

G91 Incremental Positioning

| £.0000 |

Program to move the machine to the same
4 hole locations using G91 (Incr.)
X 1.0000 Y 1.0000 By
X 8.0000
Y 8.0000
X-8.0000

X 1.000 Y 1000
X0.000 Y0.000 — ‘/7/7 @

N\ ‘\)

N\,

8.0000

When do we decide which to use?
We switch between the twavhen it is more convenienOre example is look at the above 2 prints.
{2YSUGAYSA (KS LINA Y docaichs Buywiligive@he tidtance Hetivee th&hols? S
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Absolute and Incremental Exercise
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G90 ABSOLUTE G91 INCREMENTAL

P1 X0 | Y-25 P1 X0 Y-25
P2 P2
P3 P3
P4 P4
P5 PS
P6 PG
P7 P7
P8 P8
P9 P9
P10 P10
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This diagram shows a front view of the grid as it would appear on the mill. This view shows the X and Y
axes as th operator faces the mill. Note that at the intersection of the two lines, a common zero point
is established.

A
-, Y+ 3I—T— ¥+, Y+
2__
§ 2 A4V 1T—41 2 4
. ||
] L
b
E; M -
, ST i K+, Y-
N
OPERATOR

Fig.2n Y hLISN} i2NDRa 62N]lAy3 INKAROD

Whenever we set a zero somewhere on the X axis and somewhere on the Y axis, we have automatically

cadzi SR 'y AYyUSNBRSOUGA2Y 2F (KS (62 tAySao ¢CKAA Aa
atavalueodd 2 S GgAff Y2@0S (GKAAa LRAY(d G2 T G%SNRE LI2aAri;
to locations that relate to our printAnother term for thisd XS NRB ¢ LR aAGA2y Aa (GKS 2NJ
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Thefollowingillustration shows the X & Y directions of travel oveatical machining centawith respect
to a part print It shows the positive and negatipesitions that ouispindlewould have to movevith
respecttothexandy EA&® ! f a2 y23S 6KSNB (KS&asS (62 | EA
GKSNBE (KS& 020K INB 4 GKS @FtdzS 2F ané Fd

=

X—3.720 X3. 720

Y3, /720
O
L X0.000,Y0.000
< T m
X— X+
2 Q)

X—3750—/ \—X3750
Y—-3.730 Y-3.720

v~

Verticalmachiningcenters have 3 axis of travel. Wedve talked about two of them, the X (left to right
movement), the Y (moving the part towards and away from the operator), but the last to discuss is the
Z. The Z axis moves the milling spindle up or away from the part in the positive direction, and towards
into the part in the negative directionNow that we have discussed all 3 of the axis, we can take a look
at this picture of a Haas \A-VMC.
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Haas VMC (\B) shown with the X, Y, and Z axis

The mackne illustration shows three directions of travel available on a vertical machine center. Now to
carry the number line idea a little further, imaginechua line placed along each set of travels (or afis)
the machine.

The first number line would be éHeft-to-NA 3K G = 2 NJ & - ¢ ZPositikeAXavalugsfwouldk S Y I OK A
move the spindle to the right on our part, and negative would move the spindle to the left.

If we place a similar number line along the fraato | O = 2 Bidd wantéd td ntowkekieXspindle to
the back of the table, these would be positive values. Moving the spindle towards the operator would
be negative values in theaXis.

The third axis of travel on our machineistheaqtR 2 6 Y = 2 NV posihe Z Valie\vdll dnove the
spindle up towards the tool change position, and negative values would move the spindle towards our
part.
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Allaxisof Haas VMCs have aresolutoii n nmé AYOKS& 02N dnamYYO0 ®

Now theoreticallyall our number lines for each axis are infinitd@mgth, we are limitedo the travels of
the machine we are using. Below is an example of the travels of different Haas VMCs showing how much
movement we haven eachmodel

VMC TRAVELS:

X-axis Y-axis Z-axis
VFO/ VF1 20" 16" 20"
VR2 30" 16" 20"
VE3 40" 20" 25"
VF4 50" 20" 25"
VF6 64" 32" 30"
VF8 64" 40" 30"
VF10 MHNE OHE onéeE

Remember, when we are moving the machine, we are concernddpaiitioning the spindle. Although
the machine table is the mawj part, our programs are written as if the spindle was moving.

Keep in mind that the zero position may be placed at any point along each of the three number lines,
and in fact, will probalyl be different for each setup of the machine.
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The principle of machine home may be seen when doing a reference return of all machine axes at

machine starup. A zero return (POWER UP/RESTARTusad when you power on machine. All

three axes are moved to extreme positive locations until limit switches are reached. The reason the

YI OKAYyS R2Sa (KAa Aa (2 R2dzofS OKSO] Ala LRarAldAzy
up/restart the machine moves first up in the z axis to home and then moves to the x and y axis home

positions at the same time.

At home positionthe X, Yand Zaxisare all at machine 0

MACHINE HOME

Machine home is with the

table all the way to the left

in the X=axiz, all the way

toward you in the Y=axis and f
all the way up in the Z-axis. Z

NS A

This is crucial to the operation and function of a CNC machine as all pfagrams, fixtures, and
tooling are based off of themachine home position described as X0, YO, Z0
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Work Coordinate System
2KEFG A& I a22N)] /22NRAYFGSEK

A work coordinateglsoknown as a part offset) is how we tell the machine wherepant(s)are located

with respect to the machine home positiobnder the Work Offsets page in the control, pug the
machine injog antandg KSStf GKS YI OKAyYyS G2 GKS - 3 | a%SNR¢ f
hFFasShid aSl adaNBé 1 SettzgdrR&pahdingviork wfSet floin ol Bagrami @54a S
DppX Dpcx SGO0OXdd0

15.0000

9

MACHINE HOME

~ WORK OFFSETS
K) X UOFFSET Y UFFSET / UOFFSET
—— G54 -15.000 -7.000  0.000
HOME G55
G54 (156
Go/
GO8

1020SY ¢KS NBfFGA2YAKAL 2T YI OKilyaS aro22WNg  (i22F TaasSaiN

Note: Because the location of machine home zerimthe upperright-handcorner of tte machine table
our values forX and Y will always be negative

G54¢ G59 Work Offsets

These are the first Godes that were assigned to work coordinates. This how we tell the machine that
we are working on part #1, part #2, etc. tugh part #6. Oiginally no one thought we would need

more than6 part offsets,but throughtime and the invention of new types of machines morere

needed.

G154 P1c G154 P99 WorlOffsets
These codes are the same@S4to G59 they add more places as X & Y zero.nde can set up td05

RATFSNByYyG ol SNRAE 4 A OholderHKaS machidegdie exira vk offRetigM@rey | O K A
G110 to G129.
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Other Work Coordinate Offsets

G52 Work Coordinate Shift

DpH gAff GaKATFOE |t achimedintleWbrk Sfiseis pag of ihe cortd, if&eS G A Y
input a value of X +1.0000] af the offsets wilhavea value of 1.000@dded to X This is most commonly
used in casting and forging work where we have core movement.

Note: The G52 command workiiferently depending on the value of Setting 33. This setting
selects thd=FANUC, HAAS, or YASNAC style of coordinates, which are listed below.

G53 Positioningn Reerenceto MachineHome

Gb53 is used when we want to move the machine a certain distandéocation from Machine Home. This
is quite often used if we want to establish a safe tool change position because we have large parts or tools
and need to clear the tool chang&s53 is normodal and only applies to the block which it is in.

G92 Set WiIrk Coordinate System

Dpn /Fy o6S dzaSR (2 aSiG 2dzNJ 62N)] 2FFasSdia o6KAES a2
machines only had one offset to choose from. We had to cut our first part, move the spindle over to the
second part X&Y zerand thencall G92 X0YO in our program. Our work offset is now set around the
second part. Using G54G154 P99s much faster, more tunable, and easier to use.

~ ~ pa pe

- O1 OEPI A 71 OE #1711 OAET AGA 3UOOAI

o IFEEY Y RN
itanans) itanans)

oo T DY N
K irinans Bl

Multiple fixture setup

The figure above represents a multigigture setup. Each vise will have an absolute zero once it is
specified in the program. This is done by using G54 through G59. G54 through G59 and
G154 P1 through G153299givesa total of 105 different work offsetehich may be used.
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The tool length offset is how we tell the machine whére top face ofour part is located in
the Zdirectionwith respect to machine homeThe tool length offsegives the distance from
the end of the tool at home position to the top face ofrquart or other plane that the
programmer has determinedsthe Z zeraeferencepoint. This information is stored in the
Tool Offset Memory.

Each tool in the machine will have its own defined tool lergjtred in the tool offset register
determined by he operator during set upOther information about each tool is stored in the
Tool Offset RegisterFor each togkhe coolant tube positiorand thediameter or radiusare
also stored.In the wear sectionsmall alterations to the tool length and dianggtor radiusare
stored. If you cursoto the right in the tool registeradditional informaton about the tool may
be stored:ithe number of flutes, the actual diameter, the tool type, and tool category with
respect to size and weight.

In the illustrdion below the spindle is sitting &e Zhome positionand shows the distance the spindle

must go to reach +.100 above the face of the p&#3 code with an {Humber tels the machine which
tool length offset to use.

G43 HO1 £.1

TOOL CHANGER SPINDLE

T . CUTTING TOOL

G43 HO1 Z.1

| PART SURFACE |

MACHINE TABLE
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Powering on the machine

To power up a Haas machine pré&¥®WER ONFirst the software to run the machine is loaded up. A
turning Haas logo appears while the software is loading ipn aStart Up menu appears. The door must
be cycled andhe [Emergency Stgmust be reset. The Haagchinetool must first find its fixed machine
zero reference point before any operations can occur. After software is loaded upressingthe
[RESHTthen the POWER URkey will send the machine to its mhme zero reference location

This establishes the machine home position.

Press any of the followinfgCance] to clear the startup screefiCYCLE START] to run current progsam
[HANDLE JOG] for manual operation.

General Machine Keys

Power On- TurnsCNQGmachine on
Power Off- Turns CN@achine tool off
Emergency StopStops all axis motion, stops spindle, tool changer and turns off coolant. pump

Jog Handle; Jogs axis selected, also may be used to scroll through programs, menu itdmesdititig
and also altering feeds and speeds.

Cycle Startg Starts program in run mode or graphics mode.

Feed Hold; Stops all axis motion. Spindle will continue to turn

Resetg Stops machine, will rewind program.

Power Up/Restarig Axis will returnto machine zero and tool change will occur per Setting 81

Recover If atool change is stopped in middle atyclean alarm will come up. UiBhthe Recover
button and followthe instructionsto bringthe tool change cycle to the beginning.
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16 Software Control Display

Current Mode

e ———

Example
Inactive Pane
[ Example Program Display o
Active Pane Pane Main Display Pane
" Unlock/Lock |
Messages
Speed and Feed Position Display / Timers,
Status / Axis Load Meters / || Counters/
y Editor Help Clipboard Tool Mgmt.
essages
Input -7 * t )

The new 16 software has a larger display and more panes than older versions. Above is the basic display
layout. What is displayed depends on which display keys have been used. The only pane active is the

one with the white backgrund. Only when a pane is active may changes be made to data.
Control functions in Haas machine tools are organized in three mdsietsip, Ediand Operation
Access Modeusing the mode keys as follows

Setup ZERO RET, HAND JOG keys. Pralidesitrol features for machine setup.

Edit: EDIT, MDI/DNC, LIST PROG keys. Provides all program editing, management, and transfer
functions.

Operation MEMkey. Provides all control features necessary to make a part.
Current mode is displayed atp of display.

Functions fromanother mode can still be accessed within the active moler example, wile in the
Operation mode pressing OFFSE/I display the offset tableas the active pané the Main Display
Paneand offsets may be alteregoress OFFSET to toggle the offset dispMshile running a part in
operation mode another program may be edited in the Main Display PBness PROGRM CONVRS in
most modes to shift to the edit pane for the current active program.
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NGA Control Display
Active G Codes

Program Display

Mode Bar
Tool Info

Main DisplayPanel
Coolant Level

Operation: MEM 13:18:20

Memory/000450.nc

( 3.0 DIPOS HEXA FACEMILL) ;
( REMOWVE .100 DP. FROM STOCK ) ;
5764 MD3

i 1
G59 G90 GOO X-2.4Y-4.2; 600 Rapid Motkn Type: Shell Mill
G17 G40 GBO G20 GOO ; (ci=];} Absolute PoNtion ype:

LEL g G40 Cutter Compengation Cancel Tool Group: -
:El'l'll Hee: G8o Cycle Cancel Load: ©
D G59 Work Offset #59 Life: [100%
Mext Tool
To Pocket: 0
Tool #: 1

1/1

( 3.0 DIPOS HEXA FACEMILL) ;
( REMOVE .100 DP. FROM STOCK ) ;

S764 MO3; peo Hoo
G598 G20 GOO X-2.4¥-4.2;
T12:

G43 70,2 H11 M09 ;

GOO 20

M5 ;

GO1 ¥4.2 F43.2 (F8.):
GO0 Z0.2 ;

F181.44 GOO X-0.3Y-4.2;
GO0 Z0;

GOl ¥4.2,

01

GO0 20.2

N7 T12 MOG ;

Mol ;

(1.0 DIA, HIPOS TRIO E.M, J:

Positions Work G529 Timmers And Counters

Spindle Speed:

(i) Load  This Cycle: 0:00:02
Spindle Load: 0.0 KW

Surface Speed: @ EPM X 6.3933 _ __| @% Last Cycle: 0:00:02

Overrides Chip Load: 0.00000 Remaining 0:00:00

Feed: 100% IRt Ratz: v 2.6400 |jm— — 0% W30 counter #1: 16
Spindle: 100% Active Feed: . .

F;{apid: 100% Wz 12,0000 |jm— =1 g% M30 Counter #2: 16

Loops Remaining: ]

Spindle Load(%)

Icon Bar
Axis Servo Loads

Input Bar Spindle and Feed Status
Override Status

Spindle Load

Above is a view of the control panel in Memory Mode with the Program Key active on the Display Key.
The Main Display Panel varies according to which oDii8&PLAY keys are active.
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Keyboard Introduction

The keyboard is divided into eight different sectors Function Keys, Jog Keys, Override Keys,
Display Keys, Cursor Keys, Alpha Keys, Number Keysl Mode Keys In addition, there are
miscellaneous keys and features located on the pendant and keyboawtich are described briefly
on thefollowing pages.

1-Function Keys

-

HAAS MILL
VF/HS-SERIES

C.N.C. CONTROL PANEL

KEYPAD OPERATION AND FUNCTION
OF DISPLAY AND OPERATION MODES

HAAS AITOMATION, BT

A

~

4-Display Keys

5-Cursor Keys

8-Mode Keys

[F1J[FZJ(F3J[F4J ‘...

3-Overri

OVERRIDES

3 B0 B
£ I

£ (T2

(ow [Jsorflcow oo
(s ) 2o ) o o)

@ﬂm@

@@

@5

N,

[:>(2J(_J[mﬁtgﬂ

) () omon) [ ) )

) i) (o) (=) )

\ S—

(Fli(s]

() (A ) (B))(c ) (0] (e )] f

() )]

0000

R[S

JCr J{u ) (v j(w)

oo non

6-Alpha Keys

7-Number Keys
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Next Generation Keyboard Changes

Only four keys have been changed on the keyboard with the NGA Control
The [DRY RUN] KEY has been changed to the [GRAPHICS] KEY.
The NGC dgs not provide the Dry Run option as in older controls.

1)

i
fi
A

aeaa

\ (7 \iff
e

)

The [ORIENT SPINDLE] KEY has been changed to the [HANDLE SCROLL] KEY.
This allows the handle jog wheel to be used to scroll thru offsets or a program.
If you want to orient the spindlethe M19 commandmust be runin the MDI mode.

The[SEND] AND [REC] KEYS have been changed to FORWARD and BACK KEYS.
These keys allow navigation forward and backward thru page history.

NGC does not provider a RS232 port.

OnlyEthernetconnections are availdé or an upgrade to WIFI.
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Display Keys

Displaykeys determine what is shown in the Main Display Pane

Below the[POSITDisplay Keyis active in thevlemory Mode.

Tabs highlighted in orange tell you what axis you will see. Belowlkieb is active.

al OKAyAaliQa ¢KSy (GKSé& IINB aStioAy3a dzd tA1S G2 KI @S
with respect the part zero. Aldbe distanceis it going to go beforéhe next block.

Operation: MEM | |ll:54:22 Positions

000450 .nc Work Distance To Go Machine Operator

Position: (IN)

( 3.6 DIPOS HEXA FACEMILL) ; - B )
(S;agmég 2180 DP. FROM STOCK ) Axis Work G59 Axis Dist To Go
G59 G9O GOO X-2.4Y-4.2 |
G17 G40 GBO GI0 GOO ; X 6.3933 X 0.0000
Mol ;
:%nﬂl MOG ; Y -2.6408 Y 0.0000
{ 3.0 DIPOS HEXA FACEMILL) ; Z 12.0000 Z 0.0000
( REMOVE .160 DP, FROM STOCK ) ;
5764 M3 ;
G50 G9O GOO X-2.4Y-4.2 ;
T2 1 i i
3203 H11 MOS Axis Machine Axis Operator
GOO Z0 ;
Mg ; X -13.6067 X -13.6067
GO1 ¥4.2 F43,2 (F8.) ;
GOO Z0.2;
F181.44 GOO X-0.3 ¥-4.2 ; Y -22.6408 Y -22.6408
GOO 70 ;
GO1 V4.2 Z 0.0000 Z 0.0000
GO 20,2 ;
N7 T12 MO6 ; ] .
Mol ; i
(1.6 DIA, HIFOS TRIO E.M. ) ; - To Ve cptions.

ns Operator Timers And Counters

Spindle Speed: (IN) This Cycle: 0:00:02
Spindle Load: 0.0 KW

Surface Speed: 0 FPM X -13.6067 _ - po,  Last Cycle: 0:00:02
Overrides Chip Load: 0.00000 Remaining 0:00:00
Feed: 100% Feed Rate: 0.0000 ¥ -22.6408 |— - 0% m3p counter #1: 16
spindle:  100% Active Feed: 0.0000 N M30 Counter #2: 15

Rapid:  100% Wz 0.0000 Jmm— = e -
Loops Remaining: o

Spindle Load(%) — 0%

Positions

l Work Distance To Go Machine Operator All
Position: (IN) Load

X 20.0000 0%

- Reset

A 0.000 0%
[ close

- Select
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The[Offset Key is active below.

ToolLengthGeometry values are shown along with Tool Diameter. If tool life management is being
used red will indicate the tool life has expirgllow is a warning.Also Wear glues may be entered
for H(Length) and D(Tool Diameter).

Operation: MEM 09:20:06 Offsets

04040.nc NG | Tool |Ewark

. ] Active Tool: 1
T1 MOE (#7 DRILL] ; Length Diameter Diameter
gggﬂ%glg 0%5;4 Tk T § Ll I:Zieorr?etrj,-‘ Geometry Wear
G43 HOl Z0.1 M88 ; 0. 2.0000 o,
G83 Z-0.1 RO.1 F11. Q0.25 L0 : 0. 0,5600 0.
X1, L8 GEe1 ; 0. 0. 6250 0.
GOO GBO Z0.1 MOS ; 0. <} 0.
G53 20 ; 0. Q. .
M35, a. 0. 0.

a. 0, 0.

0. [} 0.

a. Q. Q.

a. o, 0.

a. 0. 0.

a. 0, 0.

g, l¢) [

a. 0, 0.

a. o, 0.

a. 0. 0.

a. 0, 0.

0. [} 0.

Enter A Value
- Tool Offset Measure - Set Value - Add To Value - Work Offset

Timers And Counters

Spindle

e S%i;iﬂslgfig:gf gﬂ g:M (i) Load This Cycle: 0:00:11
Surface Spead: 0 FEM X 0.0000 |jo—— b ] 0%  Last Cycle: 0:00:00
Overrides Chip Load: ©.00000 Remaining 0:00:00
e Feed Rate: 0,000 v 0.0000 |—— | 0% \3p Counter #1: 167
spindle:  100% Active Feed: 0.0000 )
F:\apid: L00% z 0.0000 _ __l % M30 Counter #2: 167

Loops Remaining: o

Spindle Load(%) = . 0%

Productivity Ina@; HaasCNC Mill Operator ManugING2¢ 12/27/18 Page26



Cursor to the right gives &%page> Information on tool type, material and category may be entered.

Cursa to the right again will give a probing page. On theright different tool probing options can be
selected. The information needed for probing is entered and probing may be performed from the
offsets page.
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