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F9 Pro 5 (FS310is-MB) Specifications
Effective August 1, 2012

GENERAL SPECIFICATIONS: METRIC ENGLISH
X-Axis Travel, Programmable: ........cccccovivvineieinnicicinniinns 1,600 mm 63"
Y-Axis Travel, Programmable: ..........cccooovvvveeieinicicinninns 800 mm 31.5"
Z-AXis Travel, Programmable:............ccccovvrvieieinnicicinninenns 650 mm 25.6"
TyPe OF AXIS DIIVES.....cvivivereiiiiecieeesisieess s e AC Digital Servo Motors
Bed Construction Meehanite Cast Iron
AXiS DEeSIGN (X, Y, & Z) coovevirieceei e e Linear Guide (55 mm width) x 2
Ballscrew: (pitch) 12 MM .........ccccevvvvieeiinricieie e 0.472"
XY & ZdIameter ... 50 mm 1.97"
Origin Position: X, Y and Z AXES......ccccevvvreieivrrrreeienennans (+) End of Stroke
Origin DEeCtiON ....cvcvceiiceeeise e Grid Detecting System
Linear Positioning Accuracy - (with proper foundation and environmental control):
With Moiré Scales (Standard) ...........ccoevveeivrnnnnns +0.0015 mm + 0.000060"
Repeatability:
With Moiré Scales (Standard) ...........ccoceveeeinrinnnas +0.001 mm + 0.000040"
SCAIES: e 0.05 micron
FEEDS:
Rapid Traverse Rates:
Ky Y EZ AXES .ottt 24,000 mm/min. 945 ipm
Feed Rate - X, Y & Z AXES ....oooveeiieeeieei e 0 to 24,000 mm/min. 0to 945 ipm
JOgFEed - X, Y & Z AXES .ovviiicieiiieisieeise s 0 to 4,000 mm/min. 0to 160 ipm
CNC Command Feedback -
DO A N (T Absolute Pulse Encoder Feedback System
Rapid Traverse OVEITIAR .......coccevirereeeinseeere e 0 to 100%
Cutting Feed OVEITIA. ..........ovirereeeir e 0 to 200%

SPINDLE (standard):

Spindle Nose INterface.........ccovevievveiiicieie e Cat #50
OPLIONAL ..o HSK — A100
TOOI ShaNK TYPES....vevvcieiceicisee e Cat #50
OPLIONAL .....cvceeceecce e HSK — A100
Tool Clamping Force
CAT H#50 . 19.6 kN 4,400 Ibs.
HSK — AL00 ..o 44.1 kN 9,914 Ibs
Tool Clamping Method ...........cccevieivieiriiececeee e Disc spring clamp/hydraulic unclamp
Spindle Drive Motor - AC:
30 Minute RatiNg ........ccoveverveereserieesees e sesieenas 37 kW 49.6 hp
ContinuoUS RAtING .......cevrvrueieiiieere e 25 kw 33.5hp
Spindle Torque Characteristics (20 to 560 rpm):
25% ED RAtiNG ....coovivivieivieieieeeseeneeeeeienenns 426 Nm 314.2 ft. Ibs.
ContinuoUS RAtING .......cevrvrueieiiieere e 294 Nm 216.8 ft. Ibs.
Spindle Speed RANGE........ccoieirrireirereere e 20 to 10,000 rpm
Spindle Speed INCrement............oceeniieieniseieee e 1rpm
Number of Spindle Speed Ranges........cccoveerirrreenererennen. 2
Obtain FUll HOFSEPOWET ........coiiiiiieiiiierieeises e 3,000 rpm
Constant Torque RaNge ..........cccvvereienrineiseseeeseeeiens 200 to 600 rpm
Bearing LUbFiCation ... Oil - air, jacket cooling
Spindle Temperature Controller............ccccovveeiininniennenns Oilmatic (spindle and motor jacket)
Spindle Front Bearing TYPE ......coeeirirreininiseenesese e Angular Contact, Ball Type
Spindle Front Bearing ID/OD. .........cccooeoeiniieiniceens 110 mm/ 170 mm 4.33"/6.69”
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Spindle Orientation SYSteM..........cccccvvvvvivrninieiseesieen, Electric Servo Control (built-in sensor)
Spindle Speed OVErTide........cccovvvrrrrrrrs 50% to 120% (limit to max. spindle speed)
Spindle Nose to Table ..., 250 to 900 mm 9.8" to 35.4"

10,000 rpm Spindle Performance (standard):
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SPINDLE SPEED (1/MIN)

SPINDLE (optional 20,000):

Spindle Nose INterface.........ccvvevievreieieinie e HSK — A63
Tool Shank Types: HSK — A63
Tool Clamping FOICe.........coviireiiersec e 18N 4,046 Ibs.
Tool Clamping Method ...........ccccevievieiiiececesee e Disc spring clamp/hydraulic unclamp
Spindle Drive Motor - AC:
30 Minute RatiNg .......cccovevervevereierieesee e sesieenas 30 kW 40.2 hp
Continuous Rating ..........ccovveevreiveisee e sesieenas 22 KW 29.5 hp
Spindle Torque Characteristics (50 to 2,400 rpm):
25% ED RAtiNG ....cvovvvivieieieieieiseseieneesiennns 104 Nm 76.7 ft. Ibs.
ContinuoUS RAtING .......cevrvrueieiiieere e 59.7 Nm 44 ft. Ibs.
Spindle Speed RANGE........ccoieirierieiiseeres e 50 to 20,000 rpm
Spindle Speed INCrement ..o 1rpm
Number of Spindle Speed Ranges........cccoveerirrreenererennen. 2
Obtain FUll HOFSEPOWET ......c.cviiieieiiiiesieecseee e 8,000 rpm
Constant Torque RaNge ..........cccvveriereineiseseeeeseeeiens 50 to 2,400 rpm
Bearing LUbFICatioN ...........cccovieeiniineirseee e Core cooled, under-race, jacket cooling
Spindle Temperature Controller............ccocovveeiiniseienninns Oilmatic (spindle and motor jacket)
Spindle Front Bearing TYPE ......coueeirirereeninieeenesesieeneseias Angular Contact, Ceramic Ball Type
Spindle Front Bearing ID/OD. .........cccoceoeiinnieiiniceens 80 mm/ 125 mm 3.15"/4.92”
Spindle Orientation SYStEM ...........cccoerireienirineienreeeeseeas Electric Servo Control (built-in sensor)
Spindle Speed OVerride..........ccoiieiniireiennseeeee e 50% to 120% (limit to max. spindle speed)
Spindle NOSe t0 TabIe ... 250 to 900 mm 9.8"to 35.4"
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20,000 rpm Spindle Performance (option):
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SPINDLE SPEED (1/MIN)
TABLE:
Typeof Table .o Rectangular Type
Work Area on Table ... 1,850 x 800 mm 72.8" x 315"
Table Load Capacity........ccccveereivneiiersienecese e 2,500 kg 5,511 Ibs.
Maximum Workpiece Size:
Length of Workpiece..........cccoveevvevievv e, 1,850 mm 72.8"
Depth of WOrkpiece .......c.cccovvevvievvcievicercesene 800 mm 31.5"
Height of WOrkpiece .........ccoocevvvvevviienccescecene 550 mm 21.6"
Table Top Configuration
Size of T-SIot/NUMDET.........ccooiriiicicee, 18H8 x 7
Height of Table Top from FIOOr..........ccccoevvievcvicrcee, 950 mm 37.4"

AUTOMATIC TOOL CHANGER:

Capacity: Standard ......ccocovveeinnne 30 Tools
Maximum Tool Size Diameter:
All Pockets Full (30 T0OIS)........courenne. 125 mm 5.9"
Adjacent Pockets Empty.......c.cccovviene. 200 mm 7.87"
Maximum Tool LeNgth...........cccevrveirinrirreinrseeres e 400 mm 15.7"
Maximum Tool WeIght ..o 20 kg 44 |bs.
Tool Selection Method ..., Random Selection (fixed address method)
Tool Change Time:
TOOIO-TOOL ... 4 seconds
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AUTOMATIC TOOL CHANGER (option):

Capacity: Standard ..o 48 Tools (HSK — A63)
Maximum Tool Size Diameter:
All Pockets Full (30 ToOIS).......ccccevrvnanes 75 mm 2.95"
Adjacent Pockets EMpty......c..ccccceevrnrnnnns 150 mm 5.9"
Maximum Tool LeNgth..........ccccevvvieeiirnrceierrceees e 300 mm 11.8"
Maximum Tool Weight ... 7 kg 15.4 Ibs.
Tool Selection Method ..........c.cccvvvivcieiinnncieese e Random Selection (fixed address method)
Tool Change Time:
TOOI-O-TOO! ... 2 seconds
UTILITIES:
Air Supply for Use on Machine:
PIESSUME .ottt 0.51t0 0.8 Mpa 72.510 116 psi
Volume
StANAAr........cveveeeiecee e, 480 I/min. 16.9 ft3/min.
WIth TSA oo 560 I/min. 19.8 ft¥/min.
TSA&AINBIOW......cocvicceceeeeeaas 900 I/min. 31.8 ft3/min.
Electrical Specifications:
VOIS s 380 to 415
Phase o 3
HEMZ e 60
KVA 50
Air Dryer Specifications..........c.covvvvrnnnnnsn, Inlet Air Temperature of 35 degree C or below.
MOTORS:
FOr 10K Spindle .....ccoovovieeieceesee e 37/25 kKW 49.6/33.5 hp
FOr 20K Spindle .....coovevieeiiceeeee e 30/22 KW 40.2/29.5 hp
FOr X & Y AXES oottt 4 kW 5.36 hp
FOr Z AXIS et 5.5 kW 7.4 hp
FOr ATC MAQAZINE.....cvvieeeereieesiereesesieeeseses e seeens 1.2 kW 1.6 hp
FOr ATC AMM et 1.12 kW 1.5hp
Spindle Temperature Controller (10K) ........cccovvvrrrerennne 2.35 kW 2.35hp
Spindle Temperature Controller (20K) ........cccccovvrrrerinnnn 4.65 kw 6.3 hp
Coolant Pump (Nozzle Coolant) ..........ccccvvevvvererernceninnns 0.96/1.5 kW 1.3/2.0 hp
Coolant Pump (Coolant FIush) .........ccccoviiiiiniiccne 0.96/1.5 kW 1.3/2.0 hp
Coolant Pump (Work Washing Gun) ..........ccccevvviririrennnn 0.96/1.5 kW 1.3/2.0 hp
Coolant Pump (Suction for OIllMatic).........ccccevverrrrenennne 0.76/1.17 kW 1.0/1.6 hp
Coolant Pump (Suction for Secondary Tank) ..........c.c.cc...... 1.5 kW 2.0hp
Coolant Pump (Through Spindle Coolant 1.5 Mpa)............ 2.2 kW 2.95 hp
Coolant Pump (Through Spindle Coolant 3.0 Mpa)............ 2.2/2.55 kW 2.95/3.4 hp
Hydraulic PUMP .o 0.37/0.44 kW 0.49/0.59 hp
SPIral CONVEYOT ..o e 0.2 kW x 2 0.27hpx?2
Chip Conveyor (Lift-uUp TYPE) .c.cvvvrurrrriririririririsiesieieeeens 0.37 kW 0.49 hp
Oil SKIMMEr s 0.015 kw 0.02 hp
AIFDIVEr e 0.18/0.20 kw 0.24/0.27 hp
Coolant Temperature Controller ............cccccvvvvvvncnnnnns 2.0 kW 2.7hp
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CUTTING CHIP DISPOSAL OPTIONS:

Coolant System (Nozzle Coolant):

PIESSUIE .. 0.37 Mpa 53.6 psi

VOIUME oo 66.7 I/min. 17.6 gal/min.
Coolant System (Coolant Flush):

PIESSUIE . 0.37 Mpa 53.6 psi

VOIUME oo 66.7 I/min. 17.6 gal/min.
Coolant System (Through Spindle 1.5 Mpa):

PIESSUIE . 1.5 Mpa (at the pump) 217 psi

VOIUME oo 50 I/min. 13.2 gal/min.
Coolant System (Through Spindle 3.0 Mpa):

PIESSUIE .vieieeeieirise e 3 Mpa (at the pump) 435 psi

VOIUME oo 22.5 l/min. 6 gal/min
Through Spindle Air (20K):

PIESSUIE vt 0.5 Mpa 72.5 psi
Through Spindle Filtration ...........ccccceeeinviieinnsieinseenen, In-line filter x 2, 50 micron filtration (1.5 Mpa system)

................................................................. In-line filter x 2, 20 micron filtration (3.0 Mpa system)

Reservoir Capacity:

Standard SYSteM .......c.oceivrirreininreieerce e 750 liters 198 gal.

Chip Pan Filtration ...........ccccovvvieiinnneinninseenns 1 mm mesh plate
SIZE OF MACHINE:
Machine Height: .......ccoooiiieiier e 3,560 mm 140.2"
Size of Required Floor Space (Rear Tank):

Standard (W X D) ..coevvvnieeineeesneeeeseeeens 4,300 mm x 4,090 mm 169.3" x 161"
Machine Weight:

StaNdard ......ccocveecie e 17,000 kg 37,479 Ibs.
Standard Machine Color:...........ccoevvievcieneinse e, Raptor Silver and Raptor Dark Grey
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Operator Control Panel

Located conveniently next to the work area. This panel includes the following:

- Makino Professional 5 Control (FS31is-MB)
- 12" Color LCD

- Touch sensitive, on-screen selection

- Windows CE platform, capability, flexibility and integration
- Menu driven

- Screen configurability

- Data Center Type A (400 MB)

- Full Ethernet network capability

- Manage multiple data storage locations simultaneously
- Windows type file tree

- Background editing function

- Cut, paste, and replace function

- NC Power ON/OFF

- Emergency Stop Push-button

- NC Program Start/Stop

- Mode Selector Switches

- NC Function Switches

- Coolant Control Switches

- Machine Control Switch

- Spindle Start/Stop

- Spindle Tool Unclamp

- Machine Monitoring Indicator

- Over Travel Release Switch

- Alarm Release Switch

- Memory Protect Unlock Key Switch

- Splash Guard Door Interlock Key Switch
- Routine Function Switches

- Jog Switch

- Rotary Switch Manual Feedrate

- Rotary Switch Rapid Feed Override

- Rotary Switch Feedrate Override

- Rotary Switch Spindle Speed Override

- Remote Umbilical MPG

Control Specifications — Makino Professional 5

Controlled Axes

4 simultaneous controllable axes (up to 5 axes optional — but, ONLY 4 simultaneous)

Programming Method

Inch/metric Selection (G20, G21);

Custom Macro

Minimum increment: 0.0001 mm, 0.001 deg, 0.00001 inch;
Maximum programmable dimension: +9 digits (+99999.9999);
Absolute/incremental programming (G90/G91);

Decimal point Programming/Calculator type decimal point input;
Automatic recognition of EIA/ISO code;
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Interpolation

Positioning (G00);

Linear interpolation (G01);
Circular interpolation (G02, G03);
Helical Interpolation (G02, G03));
Plane Selection (G17, G18, G19)

Feeds

Rapid traverse; bell shape acc/dec
Cutting feedrate:

F direct command;

Dwell (G04);

Rapid traverse override (0-100%)
Cutting feedrate override (0-200%);
Feedrate override cancel (M49/M48);

Part Program Storage & Editing

Part program storage (320 m or 1,050 feet tape or 128 K);
Registerable programs (250);

Part program editing

Background editing (Dual program view screen)

Program number search;

Sequence number search;

Address, word search;

Part program collation/comparison and stop;

I/O Devices

Data Center;

File management functions (NC programs, various data files)
DNC simple schedule function (multiple programs executable)

Program review function
Cut, paste, and replace function
Background edit function
2 program simultaneous edit function
G code insert function
M code insert function
Fixed-form statement insert function
Final MDI program insert function
Other program insert function
I/0 interface (RS232C);
Wincon Communication Interface
PCMCIA slot;

STM Functions

S-function direct command (direct spindle programming) (S5);

T-function (T4);
M-function;
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Tool Offsets

Tool length compensation (64 tool offset pairs) (G43, G44/G49) (MM STD);
Cutter compensation C (G41, G42/G40);
Tool offset memory Type C (geometry/wear/cutter/tool length);

Coordinate Systems

Manual return to reference point;

Automatic return to reference point (G28);
Reference point return check (G27);

Return from reference point (G29);
Coordinate system setting (G92);

Machine coordinate system setting (G53);
Work coordinate system selection (G54-G59);
Local coordinate system setting (G52);

Operation Support Functions

Label skip:

Single block;

Program stop (M00);

Optional stop (M01);

Optional block skip (/);

Dry run;

Machine lock;

Mirror image (M21, M22/M23);
Manual absolute;

Tool length measurement (manual);
Follow-up;

Help function;

Run hour and parts quantity display; (Pro 5)
Machining time stamp function; (Pro 5)
Skip function; (G31)

Sequence number comparison and stop
Z-axis feed cancel,

Ignore M/S/T functions;

Data protection key;
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Programming Support Functions

FS-15M format;

Circular interpolation radius programming;
Canned cycles (G73, G74, G76, G80 to G89);
Sub-program call (4 fold nested);

Exact stop check (G09);

Exact stop check mode (G61);

Tapping mode (G63);

Cutting mode (G64);

Programming data input (G10) (offset value, parameter) (MM STD);
Custom macro

Manual absolute ON & OFF

Extended part program editing

Cut, paste and replace function

Program directory

M code insert from M code table

Data input safety check function

Rigid Tapping (G84.2, G84.3, M135)

Machine Error Compensation

Stored pitch error compensation;
Backlash compensation;

Maintenance & Safety

Emergency stop;
Over travel;

Stored stroke limit 1;
Self-diagnostics;
Interlock;

Alarm history display

Makino Professional 5 Operation Specification

Geometric Intelligence M Control;

Clock Function;

MDI Function;

Operation History Display;

Spindle Load Display;

Spindle Load Monitoring Function;

Tool Life Management;

Direct Spare Tool Selection Function;

Parts Count Function (run hour & parts quantity)

Machining Record Function (machining time stamp function)
Registered tool automatic selection and changing function;
All axes automatic return to reference point;

Automatic return to work setting position;

Automatic Z-axis retraction

Self-diagnostics and instruction display;

Number and position of limit switches and solenoids display for alarm;
Alarm history function;

Automatic display for regular maintenance advice;

User Create Function for regular maintenance;
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Installation

Environmental conditions for machine run-off at Makino are controlled to the following level:

Temperature Warm 28+2°C 82.4+3.6°F
Cool  18+2°C 64.4+3.6°F

Fluctuation < 1°C/30 min. < 1.8°F/30 min.

Humidity 65% or less

Dust Not applicable

Air Supply 72-116 psi and 31.8 cfm of DRY air supplied through a minimum
supply pipe of 3/4" diameter with no reducers or nozzles.

NOTE: The quoted accuracies are attained through proper application of environmental conditions
and suitable industrial floor for machine stability.

Specifications may be changed without prior notice to incorporate improvements resulting from ongoing R&D
programs. Cover machine photo is equipped with optional features.
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