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Introduction to Basic Vertical MilOperation

Welcome to Productivity, Inc., your local Haas Factory O(l4%.0.) 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 toolMIT developed a machine thatas able tacontrol a

cutting tool path with a series of straight lines definedabyal coordinates at prescribeddd rates.

The first NC machine tool wastroduced to the defense and aerospace indusiyMIT in1952. The
contour ofa constantly changing curvature could be described by a series of short lines determiaed b
series of coordinate in three ase

The firstmachine tools were run with instructions or programs punched out on paper tape files of
the early machine tools were often in the format which later became calledde. The reasofor the
namebeing that many of the lines of text bag theletter G.

In an NGnachine, 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 operating system, witthe excetion 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 a slide to a certain point,
the dimenson is stored in the memory of the machine contovice The control will then move the
machine to these positions each time the program is run.

The operation of the \WSeries Vertical Machining Center requires that a part program be designed,

written, ard entered into the memory of the controlhere are several options for getting these

programstothe contro. RSoH O ASNAIf LR NI ¢gAGK | O2YLIzi SNL X o dp
and USB are all viable ways to transmit and receive progiram

In order to operate and program a CNC controlled machine, a basic understanding of machining
practices and a working knowledge of maite necessary. It is also important to become familiar with
the control console and the placement of the kegwitches, diplays, 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 inteded asan indepth

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 programming section adfis marual 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 as an aid in the operatlonldPAS Vertical

Machining Center.

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

Horizontal numberline
& ¢ | EAA

| -
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| I |

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

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

yS3AFGABS AYyONBYSyilad ¢KS abér 2N LRAAGADBS AyONBYS
use positive and negative signs along with incremexttiesto indicate its relationship to zero on the

line.

Ourconcernisti RA &0l yOS FyR (K RANBOGAZ2Y FTNRBY 1T SNR IYyR

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 positigceements.

Vertical Number Lineknow!l & GKS &, ¢ | EAA



Absolute and Incremental Positioning

¢tKSNBE IINB (62 RAFTFSNBY(H deaGSYa dzASR Ay LRAAGAZ2YA)
need it to go, both will net the same results. The reasonuseone more thanthe other, is flexibility.
Below we will talk about both, and they al€ S ¥ A NH @ RE&Z aD

Absolute Positioning:

With absolute positioning, we tell the machine where to move referenced to a common point, called X0
Y0 and Z0. Evetime we need to move to a certain position, the ending point of that move diract
NEBfFGA2YyaKALI G2 GKAAa aoO2YY2y LRAYGE

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.@00 Y 1.0000
X 9.0000 Y 9.0000
X 1.0000 Y 9.0000

IncrementalPositioning:
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 machopped last.

G91 Incremental Positioning

Program to move the machine to the same
4 hole locations using G91 (Incr.)

X 1.0000 Y 1.0000
X 8.0000
Y 8.0000
X-8.0000

When do we decide which to use?
We switch between the twavhen it is more convéent. Ore example is look at the abovep2ints.
{2YSUAYSEA G(GKS LINR Y docaiehs BuywiligiveGHe tliftanc® beiwedh kh&holks? £ S



Absolute and Incremental Exercise
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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 the operator faces the mill. thl¢hat at the intersection of the two lines, a common zero point
is established.

X-, Y+ =T X+, Y+
‘2__
g 2 AT 2 3
A T Y I
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X- Y 3__ X+ Y
e

OPERATOR
Fig. 2n Y h LISokingigAd\ & &

Whenever we set a zero somewhere on the X axis and somewhere on the Y axis, we have automatically
caused an intersection of the®v f Ay Sa @ CKA& A& (y26y |a al SNBREX
atavalueoD. Wewillmovei KA a LRAY(G (2 | G%SNRE LRaAAGARZY 2y 2 dzZ
to locations that relate to our printAnother term for thist 2 S N2 ©n id tife Drigita &f the part.
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Thefollowingillustration shows the X & Y directions of travel ovegtical machining centawith respect

to a part print It shows the positive and negatipesitions that ourspindlewould have to movavith
respect to the x and gxis. Also note where thesetwo a¥sS S > (GKSe& ONBIFGS + O
GKSNBE GKS& 020K INB 4G GKS @FtdzS 2F anée i GK

AY +

X—=3.720 X3.730
¥3.730 Y3./730

-——X0.000,Y0.000

< T >
X— X+
@ o,
X—3750—/ \—X3750

Y—-3.730 VY__ Y—=3.720

Verticalmachiningcenters have 3 axis of travel. We have talked about two of thetire 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 pabrgegon, and towards or
into the part in the negate direction. Now that we have discussed all 3 of the axis, we can take a look
at this picture of a Haas WVMC.

11
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Haas VMC (\AB) shown with theX, Y, and Z axis

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

The first number line would be theft-to-N&A 3 K i =  Bfiie hachinEPositkieiXavalues would
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 alotite frontto-6 | O1 = 2 Bidd dantéd td nkokeZhE spindle to
the back of theable, these would be positive values. Moving the spindle towards the operator would
be negative values in theaxis.

The third axis of travel on our machine istheaq@dR 2 6y = 2 NV pésiive Z vakiéwilldnove the

spindle up towards the toathange position, and negative values would move the spindle towards our
part.

12



Allaxisof Haas VMCs have aresolutonn n nmé Ay OKSa 62N dnamYYO0 ®

Now theoreticallyall our number lines for each axis are infinite in length, we are limitetthe 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"
VR4 50" 20" 25"
VF6 64" 32" 30"
VF8 64" 40" 30"
VF10 MHNE OHE onE

Remember, when ware moving the machine, we are concerned with positioning the spindle. Although
the machine table ithe moving 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 ofrdeertbmber lines,

and in fact, will probably be different for each setup of the machine.

4EA - AAEEODAET ACAA2EGGOADI(OEAET 1

The principle of machine home may be seen when doing a reference return of all machine axes at

machine startup. A zero return (POWER UP/RESTART) is required when you power on machine. All

three axes are movedtextreme positive locations until limit switches are reached. The reason the
YIOKAYS R2Sa GKA&a A& (G2 R2dzof S OtkeSradhineh Oripowd? a A G A 2y
up/restart the machine moves first up in the z axis to home and then movisets 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-axis, all the way

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

TS

This is crucial to the operation and function of a CNC machine as all of our programs, fixtures, and
tooling are based off of thenachinehome position described as X0, Y0,.Z0

13



Work Coordinate System
2 KOG Aa F a22N)] [/ 22NRAYIFGSeK

A workcoordinate &lsoknown as a part offset) is how we tell the machine where pant(s)are located

with respect to the machine home positioblnder the Wdk Offsets page in the control, weit the

machine in jog antlandwheel the machine to the X &¥%SNR ¢ f 20F GA 2y F2NJ 2 dzNJ LI
h¥FasSid aSlhadaNBe¢ (Se& dzyRSNJ 6KS wSasSid 1Se G2 asSd Gk
G55, G56,&8 OX D0

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

1 020SY ¢KS NBflIUGA2yaKALI 2F YI OKAlyaS areaYSa) ¢(22F Ta 6 2 N

Note: Because the location of machine home zsrmthe upperright-handcorner of the machine table
ourvalues forX and Y will always be negative

G54¢ G59 Work Offsets

These are the first ®odes that were assigned to wariordinates. This how we tell the machine that
we are working on part #1, part #2, etc. dugh part #6. Originally no one thought we would need
more than6 part offsets,but throughtime and the invention of new types of machines marere
needed.

G154 P1c G154 P99 WorlOffsets
These codes are the same@54to G59 they add more places as X & Y zero. We now can set1{bto

RAFFSNBY U dal SNEP &£ machinefOr giderHEaS machidediit fexdra v@ork ofzadzsNikre
G110 to G129.

14



Other Work Coordinate Offsets

G52 Work Coordinate Shift

DpH gAff aqakKATGE FEf g2N)] 2FFasSia GKFG FINB aSid Ay
input a valie of X +1.0000, aff 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 works differently depending on the value of Settifidni33setting
sekcts theFANUC, HAAS, or YASNAC style of coordinates, which are listed below.

G53 Positioningn Reerenceto MachineHome

G53 is used when we want to move the machine a certain distance and location from Machine Home. This
is quiteoften used if we wanto 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 Work Coordinate System

G92 Can be used to setr work offsets wHi S a2y GKS Fteé Ay 2dzNJ LINPINI Y
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 arouad th

second part. Using G54G154 P99s much faster, more tunable, and easier to use.

~ N " pe

- O1I OEPI A 71 OE #1711 OAET AOGA 3 UOOAI

G540, YO

T } 5530, Y0 : G360, YO : Tﬂ
1

o5 ra,vn«E
|

S8 0, Vo4 — 5330, Vo
l

Multiple fixture setup

The figure above represents a multigigture setup. Each vise will have an absolute zero once it is
specifia in the program. This is done by using G54 through G59. G54 through G59 and
G154 P1 through G13299givesa total of 105 different work offsstwhich may be used.

15
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The tool length offset is how we tell the machine whéne top face ofour part is located in
the Zdirectionwith respect to machine homeThe tool length offsajives the distance from
the end of the tool at home position to the top face of our part 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 lergitred in the tool offset register
determined by the operator during set uther information about each tool is storeal the
Tool Offset RegisterFor each togkhe coolant tube positiorand thediameter or radiusare
also stored.In the wear sectionsmall alterations to the tool length and diameter or radare
stored. If you cursotto the right in the tool regi®r, additional informaton about the tool may
be stored:the number of flutes, the actual diameter, the tool type, and tool category with
respect to size and weight.

In the illustration below the spindle is sitting thiie Zhome positionand shows the idtance the spindle

must go to reach +.100 above the fawfehe part. G43 code with an {Humber tels the machine which
tool length offset to use.

G43 HO1 £

TOOL CHANGER SPINDLE

T CUTTING TOOL

—

G43 HO1 Z.1
y )

| PART SURFACE |

MACHINE TABLE

16
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Powering on the machine

To power up a Haas machine pré¥SWER ON First the software to run the machine is loaded up. A
turning Haas logo appears while the software is loadingrpn aStart Up menu appears. The door must
be cycled and the [Emergency Stopust be reset. The Haasachinetool must first findits 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 machine zero reference location

[ L]

This establishes the machine hompestion.

Press any of the followingCance] to clear the startup screedCYCLE START] to run current progoam
[HANDLE JOG] for manual operation.

General Machine Keys

Power On- TurnsCNOmachine on

Power Off- Turns CN@achine tool off

Emergerty Stop- Stops 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 items while editing
and also altering feeds and speeds.

CQycle Startg Starts progam 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/Restartg Axis will return to machine zero and tool change will occur$etting 81

Recoverg If atool change is stopped in middle atyclean alarm will come up. UBhthe Recover
button and followthe instructionsto bringthe tool change cycle to the beginning.

17



16 Software Control Display

Current Mode

e )

Example
Inactive Pane
[ 1 Example Program Display o
Active Pane Pane Main Display Pane
Unlock /Lock |
\ Messages ,
Speed and Feed Position Display / Timers,
Status / Axis Load Meters / || Sounters/
o Editor Help Clipboard Tool Mgmt.
essages )
s , )
Input -7+ J )

The new 1&oftware has a larger display and mgranes 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 background. Only when a pane is actie® ohanges be made to data.
Controlfunctions in Haas machine tools are organized in three mo&esup, Ediand Operation

Access Modegusing the mode keys as follows

Setup ZERO RET, HAND JOG keys. Provides all control featumnesliore setup.

Edit: EDIT, MDI/DNC, LIST PR@gk Provides all program editing, management, and transfer
functions.

Operation MEMkey. Provides all control features necessary to make a part.

Current mode is displayed at top of display.

Functiongdrom another mode can still be accessed witltie active mode.For example, Wile in the
Operation mode pressing OFFSHEII display the offset tableas the active pan@ the Main Display
Paneand offsets may be altereghress OFFSET to toggle ditset display While running a part in

operationmode another program may be edited in the Main Display P&ress PROGRM CONVRS in
most modes to shift to the edit pane for the current active program.

18



NGA Control Display
Active G Codes

Program Display

Mode Bar
Tool Info

Main DisplayPanel
Coolant Level

[13:118:20

| 3.0 DFOS5 HEXA FACEMLL)
[ REMOVE 100 DP. FROM STOCK )
8764 MO2

G50 G0 000 XA Y42

Gi7 GAD GBD OBO GO

MD)

NI T11 Moe

vl G0 Cycin Cancel

ase wurk Offsut =96
L 3.0 D05 HEXA FACEMLL)
[ REMOVE 100 DP, FROM STOCK )

£764 M02 0o "o
G50 G890 GO0 X2 .4 v 2
nz

643 20,2 M11 MOR

Goo 20

MO

GO Y4 2 Fan2(r8

000 20,2

F1Rl 43 GO0 X0 3 va 2
Goo 2o

GOl Y& 2

on
Load &
Lt 00N
Next Tool
Pocket 0

Tool #: 1 an

Goo 0.2

N7 T12 W08

MD1
QLM HIFOS IO E M )

wmz This Cyclm 00002

Surtate Speed et Cycle 010002

Chip Load Ramaining 010000

Poud | A00% Promentn DO Counter #1 16
pinde e Fo M0 Counter #2 18

Loops Remaning o

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 Modehntie Program Key active on the Dispikay.
The Main Display Panel varies according to which oDISPLAY 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 Keysd Mode Keys In addition, there are
miscellaneous keys and features located on the pendant and keyboard which are described briefly
on thefollowing pages.

7 B

HAAS MILL
VF/HS-SERIES

C.N.C. CONTROL PANEL

KEYPAD OPERATION AND FUNCTION
OF DISPLAY AND OPERATION MODES

HAAS ALTOMATION, ™NC

5-Cursor Keys 8-Mode Keys

1-Function Keys 4-Display Keys

{ ) ’
- /
p=— — 8
h,ﬁ?,,—«

C_’/(' —_—

¥

o Es,
N—— QW 8
»

2 <

U

.
W\

3-Override 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 does not provide the Dry Run option as in older controls.

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

The[SEND] AND [REREYS 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 available or an upgrade to WIFI.

21



Display Keys

Displaykeys deermine what is shown in the Main Display Pane

Below the[POSITDisplay Keyis active in theMemory Mode.

Tabs highlighted in orange tell you what axis you will see. Below the All tab is active.

al OKAyAaiQa ¢KSy GKSe& | tbhighli§hied. Atghdwsdehdreftheyla ati 2 K I @S
with respect the part zero. Alghe distancds it going to go beforéhe next block.

[11154:22

Fostlons

Operation; MEM

Oparstur

Posmon (IN)
3.0 DIPOS HEXA FACEMILLY | —

{ REMOVE 100 0. FROM STOCK ) | ~ Axis Work G59  Axis DistTo Go
S78a MO3 |

Sy 000 50 Ges DO X 6.3933 X 0.0000

LTI MOG ¢ Y -2.6408 Y 0.0000

Mol

(2.0 DPOS MEXA FACEMILL) | Z 12.0000 Z 0.0000
{ REMOVE 100 0P, FROM 570CK J 1
S764 403

G59 G9O 000 X-2.4 ¥-4.2

Tid: . . -
03703 11 MO Axis Machine Axis Operator
0

ek X -13.6067 X -13.6067

Gt ;ynms).
G0o
F181.44 GRO X0.374.3 Y -22.6408 Y -22.6408

Gl va2, y4 0.0000 v4 0.0000

GO0 202+
N7 T12 MO6 |

MOl . .
1.0 D, HIPOS TROEM 1| B - view ontion

Spindle Speed: 0 oM Load Tha C
spnd toad: 00 kW yeie!
Sufsce Gpeed: 0 FPM X adcos s amm gn et Ocle o.00-62
Overrides Chp tead:  0.00000 Famuning 0:00:00
Faed T00% P R A0S v 2acos fem— 0% g0 councer el 18
apa. oo | O  sooor fmmm— mw  gw MOCuerex 18
Loopy Remanihy: 0

spindle loadis)  mme— . oy

By depressing the [ALTER] key the display mays®mized as shown below:

Axis Position: (IN) Load | B —

X 20.0000 0%

A 0.000 0%
B oo
. o
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The[Offset Key is active below.

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

Operation: MEM 0S9:20:06
Tool Waork
Active Tool: 1
Ztg‘ggétg?ﬂium , Length HlLength) Diameter Diameter
S4000 MO3; Geometry Wear Geometry Wear
G43 HO1 Z20.1 MBS ; a. 2. 0000 0.
G83 Z-0.1 RO.1 F11. Q0.25 L0 ; 0. 0.5000 0.
¥1. L8 G91 ; 0. 0. 6250 0.
GO0 G8O Z20.1 MO9S ; Q. 0. Q.
553 Z0; 0. 0. 0.
Mag ; 0. 0. Q.
g. a. a.
a. < <
g. a. a.
Q. 0. 0.
g. a. a.
0. 0, 0,
g. a. a.
0. 0. 0.
a. ¢ ¢
0. 0. 0.
8. Q. Q.
0. 0, 0,
Enter & Walue
- Tool Offset Measure - Set Value - Add To Value - Work Offset

STOP Spsi”_d'slsieeg gﬂ g:r’“‘ (IN) Load This Cycle: 2:00:11
pindle Load: 0.
Surface Speed: 0 FPM X 0.0000 _ __| @9 Last Cycle: 0:00:00
Overrides Chip Load: 0.00000 Remaining 0:00:00
i TORIE Feed il v 0.0000 [jmm— - 0% \3p counter #1: 167
Spindle: 100% Active Feed: 0.0000 .
F;apid: L00% 7 0.0000 [ E—— e 1 0% M30 Counter #2: 167

Loops Remaining: 0

Spindle Load(%) P— 0%
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Cursor to the right gives d&%age> Information on tool type, material and category may be
entered.

Tool Material| Tool Pocket

: Category
2,0000 | Shell Mill | Carbide Spindle

5]

4 0.5000 | End Mill Carbide 2
4 0.6250 | End Mill Carbide 1
0 0. Spot Drill | H.S. Steel | 3
[¢] 0. Drill H.S. Steel | 4
[¢] 0. orill H.5. Steel | 5
0 0. Drill H.S. Steel | 6
0 0. Drill User 7
<] 0. None User 8
[¢] 0. None User 9
<] Q. None User 10
[¢] 0. None User 11
1¢] Q. None User 12
[¢] 0. None User 13
<] 0. None User 14
<] 0. None User 15
1¢] Q. None User 15
[¢] 0. None User 17

Enter A WValue

- Tool Offset Measure i Set Value - Add To Walue i Waork Offset

Cursor to the right again will give a probing page. Orfdheight different tool probing
options can beaected. The information needefor probing is entered and probing mbhg
performed from the offsets page.

Active Tool: 1

Tool
Tolerance

Edge Measure
Height

[=]
[=]

D00 000000000 0oooolo
D00 000000000 0oooolo
=
o
=
m

OO 00 000000 oD oo o

Enter & Walue

- Autornatic Probe Options i Set Value - Add To value i Waork Offset

Position: (IM) Jog Rate: 0.0010
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Going back to the first offset page curser to the top to highlighwl. Then
highlightWork. This opens the work offsets page as below.
One mayalso bggle between worland tool offsets pages by using tftel] key.

Edit: MOI [ 112:36:49 Offsets
-x'lo. F106. | Axes nfo work Probe ’
X0. ¢ G Code X Axig Auls Z Awis
1499 |
GS2 @, [{] Q
GBS TREee00aT 20,0000 -12.0000 I
G55 -20,0000 -20,0000 -12.0120
GS& -20.0000 20.0000 12.0000
G57 -20,0000 -20,0000 -12,0000
Gs8 20,0000 20,0000 -1 2,0000
G359 -20.0000 -20.0000 -12.0000
G154 P1 0 0 0
G1S4a p2 Q. (43 a
G154 P3 9.0000 Q. aQ
G154 P4 (4] (4] 0
G154 PS5 Q (X a
G154 P6 a a. Q
G154 P7 Q. 0. Q
G154 PB Q. 0. a
G154 P9 a G, ()
G154 P10 0. Q. a
G154 P11 0. i} 0
ii ﬁ il i il [ fn
- Set Value - Add To value - Tool Offsat
Enter A Value

This Cycle:

X 0.0000 e Last Cycle: o000

Overrides Chip Losa Remaining 0:00:00
Foad 100% Feed Rate:  0.0000 Y 0.0000 em— — 9% 30 Counter #11 167
Spmdlz 1m Active Feedt  0,0000 - o000 — o M30 Counter #2: 157
Spcn::‘L;ad(‘) . SR :

b
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[Current Commandskey gives many different options. Note tiieémerstab is
highlighted. On this page current date and time, cycle time, M30 counters for
keeping track of ta number of parts and Macro values may be indicat€ahe

may cursor down into the page to reset the M30 counter by pressing the [ORIGIN]
key.

Current Commands

Macro Vars Active Codes ATM Tool Table Calculator

Date: 11-04-2016 Loops Remaining: [c]
Time: 15:05:24 M30 Counter #1: 167
Time Zone: GMT M30 Counter #2: 167
Power On Time: 715:05:47 Macro Label #1: LABEL 1
Cycle Start Time: 0:08:53 Macro Assign #1:
Feed Cutting Time: 0:02:21 Macro Label #2; LABEL 2
This Cycle: 0:00:11 Macro Assign #2:
Last Cycle: 0:00:00

Enter Date In The Format MM-DD-YYYY

- Set Value

[Macro Varg key givesthe values of different variables # used in Macro Programmbgte

10000 must be adied to the old legacy numbers to find the equivalent variable. Variable #188
becomes #10188. Once inside the variable table the varfabkeded can be keyed in and the
down cursor key will do a search for tparticularvariable.

Current Cormmands

Timers Macro Vars s ATM Tool Table Calculator
Macro Variables 10400 - 10999 (Global)
(Local) 1 - 33 (Global) 1e000 - 10199 (Global) 18200 - 10399
L value L var  Value |

0.000000 lozo00 0.000000

2 10001 0.000000 10201 0.000000

3 loooz2 0.000000 lozo2 0.000000

4 10003 0.000000 10203 0.000000

=] loood 0.000000 loz204 0.000000

L3 10005 0.000000 10205 0.000000

7 looos 0.000000 lozo8 0.000000

8 10007 0.000000 lo207 0.000000

g lo008 0.000000 10208 0.000000
10 10009 0.000000 10209 0.000000
11 10010 0.000000 16210 0.000000
12 10011 0.000000 10211 0.000000
13 lo0l2 0.000000 16212 0.000000
14 10013 0.000000 10213 0.000000

*Legacy 3 digit macros begin at 10000 Range. i.e. Macro 100 will be displayed as 10100,

26



Highlighting theAdive Codedab givesthe below panel.

It may be used for trouble shooting a

program. All current alphabet address codes are shown witlr tredues. Below the T and M values are
1000.This indicates that the machine is using ATM (Advanced Tool Manageme

Timers

Current Commands

ATM Tool Table Calculator

G-Codes Address Cod

es

DHMT Codes

Speeds & Feeds

Goe
Gl7
G906
G94

oo
1000
88
1000

Programmed Feed Rate
Actual Feed Rate
Programmed Spindle Speed
Commanded Spindle Speed

4ZTIO0

11.0000
11.0000
4000
4000

G20
G40
G43
GB83
G988
G50
G54
GE4
GE9
G255

Actual Spindle Speed 3966

MESCNEUPFOIOTVART “THNEKZ

With the ATMtab highlighted the Advanced Tool Management panel is shown below. To use first a
1000 group must be set up and how the tool is managed (below the number of holes drilled is used).
The[F4]key is usedo switch boxes to denote thols being used. Bew Tools 5, 6 and 7 are used.

Current Commands

Timers Macro Vars Active Codes bl Tool Table Calculator
[F4 To Switch Boxes Allowed Limits Active Tool: &
Group | Exp# Order | Usage Holes | Warn | Load Action Feed Total
All
Exp 6]
EEEl 1= ordered 0 | 188 @ 30% 0% Alarm 00:00 00:00
Tool Data For  Group: 1000
Tool# Life |Usage | Holes | Load Lirnit Alarm Feed Total H-Code | D-Code
s [l - 104 0% 0% 0 0:02:01 | ©:05:11 5 5
6 | 86% 3 64 0% 0% 0 0:01:37 | 8:57:54 6 6
7 [188% 1 0 0% 0% o 0:00:02 | 8:00:41 7 7

Displays the number of holes the tool has drilled. - Set value -To Clear.
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Highlighting theT' ool Tabletab shows which tools are in which pockets

Current Commands

Timers Macro Vars Active Codes ATM Tool Table Calculator

Active Tool & Mext Pocket 5]
Category Set pocket as large
Set pocket as heawy [H]
4 7
=] Heawy 1
5% 5 Clear category
7 8
8 - Set tool [###] + [ENTER]
9 Large 10
1o - Clear tool [o] + [ENTER]
11 12
12 13 Reset table [ORIGIN]
13 14
14 15
15 1

* Indicates Current Tool Changer Pocket
Green indicates a large pocket. ¥Yellow indicates an extra large pocket.

With side mount tool changing machines the pot position of each tool is savAtiove tool
number 6 is in the spindleThe asterisk indicates which tool and pocket are staged for the next
tool index. In this example it is tool 5 in pocket 6.

With Cat 40 tools any tool greater than 4 Ibs. must be denotddeasytool. With the Heavy
tool designationthe machine wilbnly index that particular tool at 25% rapithis will prevent
the tool from inadvertently being thrownAlso,the spindle probemust be denoted as a heavy
tool because a tool change at 100% may compromise the calibration.

Large tools are considerédy @ (1 22f 6AGK I RAFYSGSNI 2F o0é 2NJ
pockets adjacent to each other a crash maguwqossibly damaging thmot holder. This is

prevented by designating one tool a Large tool. éaltove that Tool 10 in pocket 9 is

despgnated as aargetool. Itis always stored in pocket #8Iso,no tools will be stored in the

pockets either sidef pocket #9. Large tools also index only at a 25% rapid.
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The Calculator tab opens 3 different calculators, Standard, MalmgTapping.
Below theMilling is tab is open. The calculator will give feed rates and spindle
speeds for different surface speeds and diametdfshe work material and the

tool material (tool steel or carbide) are defined it will give recommendecdpe
and feeds. If thehdp load or surface speed are outside its recommended values
the box will appear yellow. Below th@02chip load is outside its recommended
range. The Haas library reemmendation is004 to .008 in/revooth for low

carbon unallged steel

Current Commands

Timers Macro Vars Active Codes Tool Table Calculator
Standard Milling Tapping
Cutter Diameter Sin
¢\ Switch Entry To Input
Surface Speed 100 | ft/min i
. To append to INPUT
¥R M 764 line.
Flutes 4
tFead 6.112 in/min
- Chipload 002 | inftth

Work Material 4 P Low Carbon Unalloyed Steel

Tool Material 4 ) Steel

. Copy Value From
Standard Calculator

Cut Width 230 n

Cut Depth 25 in _l Faste Current Value

To Standard
Recommended Power: 0.37 HP Calculator
FRecommended Chipload:0.0040 - 0.0080
Enter a value from 0 - 1060000.0000
¥ Mewt to Field Name Denotes Calculated Value
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[HELP] keyasically leads you to the Operators Manual. It is stored in the control.
Use the cursor key to highlight the topic you want more information from. Below
SETTINGS is highlighted. Pressing the [ENTER]IKmyngup a list ofsettings

and a description. The total number of settings in a Haas is 277.

Help
TABLE OF INTRODUCTION G-CODES M-CODES SE'I'I'INGS OPERATION
CONTENTS
CONTROL OPTIONS PROGRAMMING OTHER SAFETY
ICONS PROGRAMMING EQUIPMENT
82 F
e =
ACTIVE ICON ACTIVE ACTIVE HELP INDEX
HELP WINDOW HELP WINDOW
COMMANDS

Highlighting Control Icons will give all the different icons which indicate the status
of your machineBelow the open lock on the Icon Bar indicates the maclane

the SetUp Mode.

Highlighting other icons will bring up other locations in the manual.
Help

Search [F1] |

Mill Operator's Manual > Control Icons > Control Icon Guide

Name Icon Meaning

Setup mode is locked; the control is in Run mode.

Setup Most machine functions are disabled or limited while
the machine doors are open.
Setup mode is unlocked; the control is in Setup
Setup mode. Most machine functions are available, but may

be limited while the machine doors are open.

\ & ' )
Select- Menu- Search- -~ - Page { 112 ’
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[SETTINGS] kdyrings up all the different groups of settings. See below.
Highlight the group which is needed and press the right cursor key [>] to open up
the different settings. Below the Control Pagebupis highlighted.

Settings

Network Rotary User Positions Alias Codes

Search (TEXT) [F1], or [F1] to clear. | |

General =
Miscellaneous =

Proiram

Editing
Graphics
Overrides
Pallet Changer
Compensation
Maintenance
Power Settings
Probe

Machine Setup

v

VN VWV IV VYV

Below setting 76 is highlighted. Pressing the right cursor key [>] gives a drop down. Select one

of the options by highlighting it and press [ENTER]. It is recommended thabthd&kelease

key is locked out if it is not used. Inadvertent pressingkbisand the tooln the spindlewill

fall out.

Also note setting 163 [DISABLE .1 JOG RATE] is set to ON. This prevents an accidental .1 jog rate
setand crash At .1 jog rate ne click on the HANDLE JOG will move the machine .1.

Settings
Settings MNetwark Rotary User Positions Alias Codes
‘ Group Listings Search (TEXT) [F1], or [F1] to clear. |Control Panel
Name Value

5} Control Panel |Front Panel Lock = Off
17 Control Panel |Opt Stop Lock Out = Off
18 Control Panel |Block Delete Lock Out = Off
84 | Control Panel |Tool Overload Action = | o
103 | Control Panel |Cyc Start/Fh Same Key =
104 | Control Panel |Jog Handl To Sngl Blk = Off
163 | Control Panel |DISABLE .1 JOG RATE = on
240 | Control Panel |Tool Life Warning 10
264 | Control Panel |Autofeed Step Up 10 %
265 | Control Panel |Autofeed Step Down 20 %
266 | Control Panel |Autofeed Minimum Cverride 5 %

- Restore default settings menu.

76 - Tool Release Lock Out
When this setting is OM , the [TOOL RELEASE] key on the keyboard is disabled.

On the Settings page other tabs at the top aeen. The Network tab is used to set up an Ethernet
connection The Rotary Tab tepecif arotary table, and alsa User Positions and Alias codebs
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Settings List

Scrollthrough Settings witlihe aursor keys or thelog Handle
To do a searclkey in the setting number in the input line th@ress the [F1] kegis shown below.

Settings
Settings | Network | Rotary | UserPositions | Alias Codes
‘ Group Listings Search (TEXT) [F1], or [F1] to clear. |15 |
Group MName Value Unit

15 Program H & T Code Agreement = On

115 | Miscellaneous |Conveyor On-Time 2| Min
155 | Miscellaneous |Load Pocket Tables = off

156 | Miscellaneous |Sawve Offset With Prog = Off

158 | Compensation |X Screw Thermal Comp% 0 %

159 | Compensation |Y Screw Thermal Comp% 0 %

- Restore default settings menu,

15 - H and T Code Agreement

Turning this setting OM has the machine check to ensure that the H offset code
matches the tool in the spindle. This check can help to prevent crashes. NOTE
This setting does not generate an ...

- Wiew full text.

Above setting 15 was searched using the F1 key. Note addsmtiption is given on the particular
setting. Fultext may be seen by pressing the [HELP] key. Some settings are changed by selecting one of
the drop down options. Other settings are numbers which can be changed by keying the new number.

There are mny settings which give the user various options dkiercontrol of their machine tool.
wSIFR GKS {SGiGAy3a aSoOtAz2y 2F (GKS 2LISNI G2NRa YI ydz
more useful settings.

Settingl AUTO POWER OEHRhis turns tie machine off after it is idle for the number of mimst
defined in this setting.

Setting2 POWER OFF AT M8 his option will power off the machine tool when an M30 command
is executed. In addition, for safety reasons, the control will turn itséif ah overvoltage
or overheat condition is detectefibr longer than four minutes.

Setting8 PROG MEMORY LOCWhen this is Off, control program memory can be modified. When
this setting is turned On, memory edits cannot be done and programs canrestised.

Setting9 DIMENSIONING This changes themachine control from inch to metric, which will change

all offset values and position displays accordingly. This setting will not change your program
to either inch or metric.
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Setting 15

Setting 23

Setting 30

Setting 31

Setting 32

Setting 33

Setting 36

Setting 40

Setting 51

H & T COB AGREEMENMMWhen this is OFF, no special functions occur. When it's ON, a
check is made to ensure that the H offset code matches the tool presently in the spindle.
Usually you have one offset per tool, and it's usually the same number as the tool number.
If it's na the same and this setting is ON, you will get an alarm of H AND T NOT MATCHED.
This check can help prevent crashes. If you need to use a different offset number or more
than just one, this setting will need to be switched OFF. In programrtébia check is not

done until motion begins.

9XXX PROGS EDIT LQCHKis is an On/Off setting. When it is On, the 9000 series programs
(usually the Quick Code source file or macro programs) are invisible to the operator and
cannot be uploade or downladed. They also cannot be listed, edited, or deleted.

4TH AXIS ENABLHhis is selected when using a rotary axis.

RESET PROGRAM POINJ®MRen this is On, the RESET key will send the cursor (program
pointer) back tahe beginning of the program. Normally set to on.

COOLANT OVERRIQEis setting controls how the coolant pump operates. The settings
are: Normal, Ignore andf©OWhen it is set on Normal, coolant commands respond as
programmed. If set orghore, an M08 or M88 command in the program will not turn the
coolant on (i.e., the command will be ignored), but it can be turned on manually using the
COOLNT Kkey. If thistBrg is Off, the coolant cannot be turned on at all, and the control

will give an alarm when it reads an M08 or M88 command in a program.

COORDINATE SY STd&Rhis setting changes the way the G92/G52 offset system works. It
can be set to Rauc, Haas, or Yasnac. Normally it is set to Fanuc.

PROGRAM RESTARWhen it is OFF, starting a program from anywhere other than the
beginning of a program or a tool sequence may produce inconsistent results or crashes.
When it is ON, you arable to start a program from the middle of a tool sequence. You

cursor onto thdine you want to start on and press CYCLE START. It will cause the entire
program to be scanned to ensure that the correct tools, offsets, G codes, and axes positions
are setcorrectly before starting and continuing at the block where the cursor is posgiti.

Some alarm conditions are not detected prior to motion starting. You could leave this

setting ON all the time if you want, but it might do some things unnecessarijxgisaould
probably prefer to turn it OFF when you're done using it.

TOOL OFFSET MEASUYRHis setting selects how tool size is specified for cutter
compensation: radius or diameter.

DOOR HOLD OVERR{mis setting is no lorey available to use in new machines. On
older machine when it is off, a prograrannot be started if the doors are open, and
opening the doors will cause a running program to stgpst like a feed hold. When this
setting is On, the door condition is igred. This setting will always be Off when the control
is powered up.
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Setting 56 M30 Restores Default CodesRecommended to set to ON. Reset will also return the
machine to the default codes.

Setting 76 TOOL RELEASE LOCK ©@WNHhen this is On, the OOL RELEASE button on the control
keypad is disabled.

Setting 84 TOOL OVERKD ACTION This is used to determine tool overload conditions as defined
by the Tool Load monitor page in the CURNT COMDS display (use PAGE DOWN to get
there). A tool overlod condition can result in one of four actions by the control, depending
on Settirg 84. ALARM will generate an alarm when overload occurs; FEED HOLD will stop
with a Feed Hold when overload occurs; BEEP will sound an audible alarm when overload
occurs; or ATOFEED will automatically decrease the feed rate.

Setting 85 MAX CORNER ROUN@i¢ This setting is used to set the corner rounding accuracy
required by the user. The accuracy defined in Setting 85 will be maintained even at
maximum feed rate. The comtrwill only slow at corners when it is needeéor most
applicationst is setto .025. Setting 191works along with this setting. It is normally set to
medium.

Setting 88 RESET RESETS OVERRAMDiEN this is On, the RESET key sets all overrides back to 100%.

Setting 101 FEED OVERRIDE > RARNMen this setting is OFF, theaghine will behave normally.
When itis ON and HANDLE CONTROL FEED RATE is active, the jog handle will affect both
the feed rate override and the rapid rate override simultaneously. That is, changing the
feed rate override will cause a proportional charnigehe rapid rate. The maximum rapid
rate will be maintained at 100% or 50% according to setting 10. (Any Mill Coetrdl /22
and above; any Lathe Control Ver. 4.11 and above.)

Setting 103 CYC START / FH SAME &®Men this setting is ON, the CEECRTART button functions as
the Feed Hold key as well. When CYCLE START is pressed and held in, the machine will run
thr2 dzZ3K GKS LINBINF YT gKSy AlGQa NBtSFaSR:I GKS
you much better control when testing a new prograwhen you are done using this
feature, turn it Off. This setting can be changed while running a program. It canr@ibe
when Setting 104 is ON. When one of them is turned ON, the other will automatically turn
OFF. (Any Mill Control Ver. 9.06 and ab@rs; Lathe Control Ver. 4.11 and above.)

Setting 104 JOG HANDL TO SNGL 8W¥hen running a program in MEM mode in the Program or
Graphics display, you can use the SINGLE BLOCK key to cycle through your program one line
at a time with each press of theYCLE START button, when the machine is running or you
are in Graphics. If yoturn Setting 104 ON, and SINGLE BLOCK has been selected. You first
press the CYCLE START button, then each counterclockwise click of the jog handle will step
you through a progna line by line. Turning the handle clockwise will cause a FEED HOLD.
This séting can be changed while running a program. It cannot be ON when Setting 103 is
ON. When one of them is turned ON, the other will automatically turn OFF. (Any Mill
Control Ver. D6 and above; any Lathe Control Ver. 4.11 and above.)
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Setting 114 CONVEYOR CYCLE (MINjhis is set to zero, the conveyor will operate normally. If
another number is entered, it defines how long (in minutes) each cycle will be when the
chip @nveyor is turned on. The chip conveyor cycle is started with either ande @¢d31
or M32) or with the control CHIP FWD/REYV keys. It will stay on for the time defined in
Setting 115, then turn off and not restart until the cycle time in Setting 114 lagpsed!.

Setting 115 CONVEYOR ON TIME (M¢N)his setting works with Settin114, which defines the
conveyor cycle time. Setting 115 defines how long the chip conveyor will stay on during
each cycle.

Setting 130 RIG. TAP RETRACT SREH1s feature augmnts one introduced in version 10.13, the
Quick reversal out of a G84 rigfiglpped hole. If it is set to 0 or 1, the machine behaves
normally. Setting it to 2 is the equivalent of a G84 command with a J value of 2. That is, the
spindlewill retract twice & fast as it went in. If this setting is set to 3, the spindle will
retract three times as fast. Note that specifying a J value in a G84 command for rigid
tapping will override Setting 130. (Any Mill Control Ver. 10.18 and above)

Setting 163 DSABLEL bg Ratec Most shops disable .1 jog rate to reduce tool and probe crashes. To
disable set t@ON.
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The[DIAGNOSTICSgy is primarily used by service technicians

Highlighting theParameterslab shows which options have been purchased. Also smtiens have a
Try Out option for 200 hours. The Activation tab is used to reactivate the machine.

Pressinghe [ALARMSkeywill give a description of any active alaronsder the Active Alarms tab

Other tabs will givéAlarmHistory and KeyHistory. t also has an Alarm Viewer. The Haas manual does
not give a list of alarm codes. One must use the Alarm Viewer to get a descriptions of a peculiar alarm.
Below the AlarnViewer tab iopen Alarm 332 is highlighted.
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