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Outline

Chinacnenzone 6090 mini CNC is a kind of small-size product mainly applied in
the processing and manufacture of woodworking, advertising, modeling and art ware,
particularly appropriate to the carving of the materials such as wood, plastics, acrylic
and soft metal as aluminum and copper.

Mach3 CNC control software is an numerical control system developed by
ArtSoft based on the Windows as its platform. The new-type of numerical control
system which is characterized by simple operation and maintenance, openness, stable
performance and low price is a full-functional CNC controller transformed from the
standard PC. With its max. 6-axis interlock CNC, it supports input of various file
formats such as DXF, BMP, JPG, and HPGL and immediately generates G code
displayed by the sight G code. It is controlled by spindle-speed control with multiple
relay through hand-held pulse including large quantities of machining strategies and
video display. With its digitized touch screen, with full-screen display, the tracking,
automatic tool-setting and the routine light-flooding execution (break-point memory)
can be achieved.

The system has the functions such as thread pitch error compensation, backlash
compensation, length compensation and tool nose radius compensation and wear
compensation.

The axial motion acceleration and speed adjustment interface can be adjusted
according to the demand to adapt to the high-speed and high-precision processing.

PC selection and port installation

1. You must have a desktop with parallel port.
2.The desktop should meet the following requirements: CPU/1GB, internal storage of
512, hard disk capacity of more than 20G, parallel port, Win XP.

\' /:"sﬁifr l][ J

=0 pw?.a




Machine’s parameters
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|Effective working travel

580(X)mm*8$80(Y)mm*85(Z)mm

'Work table dimension

I600mm*900 mm

IFrame materials

Ialuminum alloy 6063 and 6061 the unique and dedicated mold extrusion profiles. let counterfeiters dwarfs

|acceptable material thickness <100mm
IDriving units X/Y/Z axis 1605 ballscrew
X axis IDia.lﬁmm chrome plate shafts
Sliding units Y axis IDia.ZOmm chrome plate shafts
Z axis IDia.13mm chrome plate shafts
Stepping motor type 57 two-phase 3A 150N.cm

Spindle motor

IBrand new 1500W water cooling spindle, 24000RPM

IPrincipal axis collet

|ER20/3.175 mm/6mm

IRepeat accuracy

|0.05mm

Spindle precision

radial beat acuities 0.03 mm

Software environment

[Windows xp, Windows 7

[Maximum speed

10-4000mm/min

Control unit

Toroidal transformer + PWM power supply module + TB6560 3axis drive board

(Computer connection

25 pins parallel port

Command code and software

G code

|Protection

|[Emergency stop button

Operating Voltage

[AC220V AC110V will provide voltage changer




Highlights for this CNC 6090

. 2200W Water Cooled Spindle

. With live video support

. Ball screw high precision

. Independent power supply for main board, prolong using life

. Mach 3 software is simple and intelligent, can be connected with computer
. Limited switch added

. Auto-Checking function

. With 4 axis, can engrave cylinder object
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This 4 Axis CNC 6090 can be widely used

A. Widely used not only for Aluminum but also acrylic, brass, wood, PVC, PCB and
so on

B. Ideal for milling, engraving, drilling & routing.

C.For Industry, Technology Research, Advertising Design, Arts Creation, Teaching,
Student Project and Hobby Purposes, Building Model Making, Advertising Signs,
Artwork, Crafts, Aircraft Models, RC Model parts.

Mach3 controller introduction

the buttum for Emergency stop, when X,Y,Z axis
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please connect
the X,Y,Z axis

connect this port
with 25 pins
parallel port
computer by

parallel cable

How to install the step motors in 6090 mini CNC?

Below video link in You-tube show you the correct way and steps of install the
step motors in Chinacncnzone 6090 mini CNC.
https://youtu.be/2r3mgSo3UoQ

Software Instillation

Firstly, open the disk and find Mach3versionR3.041.exe in the file of mach3,
open it and install it.

§2) Mach3VersionR3.041.exe 2011/5/24 2121 A 25,733 K

w


https://youtu.be/2r3mgSo3UoQ

After installation, click on “Finish’ to complete the setup.

Setup Finished

Setup has finished installing Mach3 on your computer.

Setup can perform the following actions:

[7] Load Mach3 Driver
Install English Wizards
[ Install LazyCam

[ Install XML's

Click Finish to complete Setup.

< Back ‘ | Cancel |

Open the “Parameter settings” file folder, and copy the files in it under the
installation directory of Mach3.

» FIEE(C) » Mach3 » [ » #WEH » ZWEE (F) » Engraving machine settings » Mach3 » Parameter settings
g%} ing
e —
| IEM #EH) X REE EFEV) IEM BEHH)
E s |Rv  OeRyEmeEn R FEMs
5% : #HEmH 2l am ’ e #m A
=5 IN.EAT 200z72110 2314 e ;
) inpiisbin 2004/11/28 11:23 |[E MachiLic.dat 2008/8/2512:13  dat M 1ks|
B keyboard.reg 2004/10/13 19:32  EHE =) = Mach3Millxml 2002/1/30 2208 XML 78 41 k8|
(© KeyGrabber.exe 2005/5/17 10:46 E i
|| LastErrors.txt 2007/12/26 14:26 % Bk
8 LazyCaminstall.exe 2008/1/4 18:17 3 o
B LazyCamsDocszip 2006/8/26 8:58 S
L Ledsixt 2006/2/7 14:03
(g LegacyGreen.bmp 2006/5/4 23:00 HEEEE BMP E..
i LegacyRed.bmp 2006/5/42300  #E/EE BMP E.. - E
i LegacyRedGreen.bmp 2006/4/2017:25  %E/EE BMP E.. & sE )
(g LegacyYellow.bmp 2006/5/4 23:00 FEE BMP H... o BHRE (D)
| Liability.txt 2006/11/29 18:27  TASTRS . HIRE E)
¥ M3Plug.exe 2006/7/10 0:45 ﬁ%z = =
[@ m1076.m1s 2007/12/28 1250  MPEG video/au...
& Mach3.exe 2008/4/1512:46  FIFER P -
axe (EREEE: 2008/4/15 12:46 L %2 NG S8 2002/1/30 22:08 - 2008/8/25 12:13
F/v 272 MB <G> Fl 404 KB
SEREE: 2014/8/26 8:42 SEREE: 2012/4/1 14553

Software Data Setup

’

Open the MACH3 installed , click on “ ” in the menu and

select successively metric/English system and click on “ #fi % “to confirm your
selection.

B
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Do NOT use this to change between Metric and English GCode. This is
' for setting the Units used for motor tuning.
I




Enter “set default unit” and select MM’s or Inches. In most cases, MM’s.

Set Default Units for Se...?'
]

Units for Motor Setup Dialog

& MM's " Inches

AadCNg
| Config |
Click on “config” -n— in the menu and select successively port/kernel

speed, port setting and axis selection.
| Engine Conﬁguration;..P ]

Encoder/MPG’ = |

Spindle Setup I
Port Setup and Axis Selection I

Mill Options I
Motor Outputs I

Input Signals I Output Signals |

Fort Pt M Wode
@ iEnables I” Port Ensble. o [~ Max CL Mode ensbled
0x880 Port 0278 Port [~ Max HC-10 Wave Drive l
Entry in Hex 0-9 Entry in Hex 0-9 Proo v eatart

[~ Pins 2-9 as inp

~Restart if changed

¢l Speed
POOHz ¢ 35000Hz ¢ 45000Hz ¢ 60000hz

B5000hz (" 75000hz ¢ 100khz

Note: Software must be restarted and motors
kernel speed is

Sherline 1/2 Pulse mor
Sei Ty wtlatpat Sopp0
|~ ModBus PlugIn Supperte

[~ TCP Modbus support
[~ Event Driven Serial Ca
[~ Servo Serial Link Feedb:

Pay attention that each PC has a different PortAddress. You need to modify it to

your own address of the PCIL
Engine Configuration... Po

Encoder/MPG’ s
Port Setup and Axis Selection

Spindle Setup
Motor Outputs I

- FPort #1
¥ Port Enable:

- Port #2
|~ Port Enable:

,W Port

Entry in Hex 0-9

0% 880 Por

Entry in Hex 0<3

N |~ Pins 2-9 as inp

Kernel Speed

(¢ 25000Hz ¢ 35000Hz
(" B5000hz (" 75000hz (" 100khz

Note: Software must be restarted an
kernel speed is

Mill Options
Input Signals I Output Signals

- MaxHC Mode ——
[~ Max CL Mode enabled
|~ Max NC-10 Wave Drive

Program restart

~Restart if changed
|~ Sherline 1/2 Pulse mo:
|V ModBus InputOutput Suppo
|~ ModBus Plugln Supporte
|~ TCP Modbus support
|~ Event Driven Serial Cox
|~ Servo Serial Link Feedb:

I



To check the port address, click the right-hand button of “my computer” and
select “manage”. Then enter device manager, find your port of PCI, click
right-hand button of “properties” and enter “resource” to check.

the

I aHE B ZEW BO® BHO I R fiev Wizards Operstor Plugln Control Help
=0 AW FE 2E A <N Program Run Alt-1 MDI Al2 ToolPath Altd Offsets Alt5. Settings Al
o EHEE ) =) 66-2CB81EABCA04
= i RHIR #l [ DVD/CD-ROM 3E=HER d
() BHEES (2 TDE ATA/ATAPT 5138
e REMAR ¥~ Mach X Pulsing Engines Encoder/MEG s | Spindle Setup Mill Options
] HUF P = o 2hIPER | Wotor Dutputs | Input Signals |  Output Sigmals |
o &t AETER e HERDEEHEE
[(Z5E 5 e TFEE Port #1 | Port [MaxXC
2 G TE = 0 Con A LpT) [V Port Enable: I~ Port Ensble: OR

[ PCI-PARALLEL (LPT3)

(= EE|

Port

L Eatry in Hex 03

B rert

Entry in Hex 0-9
I~ Pins 2-9 as inp

I~ Max CL Mode enabled
I™ Max NC-10 Wave Drive
Program restart

Restart if changed
I Sherline 1/2 Pulse mo:

Kernel Speed

I~ ModBus Tnputlutput Suppo

 25000Hz

@ 35000Hz

© 45000Hz

" 60000hz

I ModBus Plugln Supporte

(]

I~ TCP Modbus support
I~ Event Driven Serial Cor
I™ Servo Serial Link Feedb:

WERE ®)
BHEE BE
WSA/SETEE cas7

" B5000hz (" TS000Rz (" 100khz

Fote: Software must be restarted and motors
kernel speed is

1.My Computer on the desktop, right-open "Manage” to open the Device Manager,

select the port, select PCI Parallel Card Right-open the properties, select the resource

2.Go MACH3, select Config, select Port pin, click Port setup and Axis Selection, Check Port Enable,

And fill in the input \ output value range

Click on “motor outputs” again. And the setup process is as follows. Pay
attention if you haveAxisA, you should select AAxis. If no, leave it there.

Settings Alt6
X

Engine Configuration... Ports & Pins

Encoder/MFG s
Port Setup and Axis Selection

Mill Options
Input Signals ] Output Signals

Spindle Setup
Motor Outputs

Dir Pin#

Signal Enabled

E4

| Step Pin# Dir Low... I Step Low... Step Port
= 1

of 1

o ' F

Dir Port l

X Axis

T Axis

Z Axis

A Axis

B Axis

C Axis

Spindle

[(we || om ]| =R

Close G-Code | Reverse Run____ |

Click on "Motor outputs” according to the chart display settings

Then the first point of application re-election confirmed



Click “input Signals” and the setup process is as follows.

Fd ¥ach3 CHC Controller

File Config Function Cfg's Yiew Hizards Operstor Ely

Program Run Alt-1 MDI Alt2

ToolPath Alt4 Offsets Alt5 Settings Alt6

T

Engine Configuration... Ports & Pins @

Encoder/MPG' s | Spindle Setup | Mill Options
e S o e S g e | Moter Dutputs  (__Tnput Sigmals )| Output Signals
Signal Enabled [ Port [ Pin Wumber | Active Low | Emulated [ HotKey A
Input #4 4 1 0 74 4 0
Probe 4 1 0 k4 b4 0
Index 4 1 0 4 *® 0
Linit Owd | 8 [1 0 |4 4 0
ST i 2 > K o0
THC On 4 1 0 ® 4 0
THC Up 4 1 0 4 4 0
THC Down 4 1 0 b4 b4 0
OEM Trig #1 | 3 1 0 4 4 0
OEM Trig #2 | 30 1 i 1’4 ' 0 3
—— e — o = — ~ - —_—
Pins 10-13 and 15 are inputs. Only these S pin numbers may be
Automated Setup of Inputs
me [ W I{ A &

)
Close G-Code T Reverse Run | ]

Click on "“Input Signals” by setting the figure shows,

Then point the application

Click “output Signals” again and the setup process is as follows.

Fd Each3 CHC Controller

File Config Function Cfg's View HWizards Operator Plugln Control Help

Program Run Alt1 MDI Alt2 I ToolPath Alt4 I

Engine Configuration... Ports & Pins

Encoder/MPG’ s | Spindle Setup | Mill Options |

Port Setup and Axis Selection | Motor Dutputs | Input Signals Output Signals

Signal Ensbled [ Port # | Pin Hunber
Digit Trig 14 1 0

Enablel
Enable?
Enable3
Enabled
EnableS
Enablef
Batput #1
eutput #

Output #3
Output #4

-

ctive Low [~

olv o oo ooo

8¢ BIA A 8¢ 8 8¢ K K K

[

1
1
1
1
1
1
1
1
1
1

1]

Pins 2 - 9, 1, 14, 16, and 1T are output pins. No other pin

wme [ mE | A |

Click "Output Signals”, then point the application

When the setup is over, click “#fi &€ to confirm the operation.



Mach3 CNC

Click “config” = in the menu again, and enter “Motor turning” and

execute the setup. Pay attention that the setup of X and y axis is the same. After the
setup, click on “SaveAxis Settings”.

Motor Tuning and Setu“ >y .
Y o
Axis Selection
= Veloci
Y - AXIS MOTOR MOVEMENT PROFILE Y

o 2109.38

2 1815
| = 154063 % M

= U

a 1406.25 Z Axis
[l ©

= 1171.88

£ 9375

£ 703125
| S 468.75

o : ==
I > 234375
(| 0 —J

Spindle
Accel ’
Velocity cceleration Step Pulse  Dir Pulse
I Steps per In's or mm's per min, s or mm's/sec/sec G's 1-5us 0-5
‘ [320 [1s00 [300 [o-0305928  [25 3 J Cancel oK

The click on Z Axis and the setup process is as follows.

TR Setuw‘@

Z - AXIS MOTOR MOVEMENT PROFILE

234375

e

)
=1
@
w
&

Velocity mm's per Minut;

Spindle
|

Accel I, r
Velocity celeration StepPulse  Dir Pulse SAVE AXIS SETTINGS
Steps per In's or mm's per min. s or mm's/secfsec G 1-5us 0-5

“320 [1000 [s0 [o.o081580  [26 [3_‘ Cancel
= — -ﬁ_._.(i

The click on the principal axis and the setup process is as follows.After the
setups are over, click on “OK”.

Motor Tunmg and Setuw-‘

Axis Selection

SPINDLE MOTOR MOVEMENT PROFILE Yooy

1875 — X Axis
168.75
f 150 ¥ Axis
I 131.25 :
125 Z Axis
\ 2 9375
75
= 5625
i
375
[
18.75 b
i 0

0 0.05 0.1 015 02 025 03 035 04 045 05

Time in Seconds [l

| S
Accel I ’
Velocity StepPulse  Dir Pulse SAVE AXIS SETTINGS
Steps per In's or mm's per min. r mm's/sec/sec G's 1-5us 0-

‘[sooo [187.5 [200 [o-00040751  [28] 3 || Cancel

Velocity mm's per Minute




e~ |
Click “config” —1-—: in the menu again and enter successively “general

config” and the setup process is as follows.

620,621 Control Edi Shttle Wheel Selting Inputs Signal ing/Noise reiection
[ ™ Lock DRO's to setup units ‘ GCode Edtor _Browse | Shuttle Accel. Debounce Interval]0 s
~ToolChange— [WinNT\Notepad ere [1 Seconds Indes Debounce [5

€ Ignore Tool Change
& Stop Spindle. Wait for Cycle Stat Modst - General C
€ AutoTool Changer I~ UsenitString on ALL “Resets” I™ Zis 25D on Output #5 I Disable Gouge/Concavity Checks
e |Initckeaion Sting ¥ Home Sw. Safety I~ G4 Dwellinms
[~ Angular Properties |_GBIJ Lookabeod 20 y
Unchecked for Linear ool ines {
| IV A-Asis is Angular Motion Mode I lgnore M calls while loading I Debug :
s ’7 " ConstantVelocity  Exact Stop T~ M3- Execute after Block [V Enhanced Pulsing
Bl s Argur ™ UDP Pendent Contil ™ Allow Wave Fies
[ CAsisis Angular ~Distance Mode—— -l Mode I Allow Spesch
E o | 6 absolte O Ine ((‘ Absolute @ Inc I Run Macto Pump “
~PamEnd or M30 or Rewind I ChatgePunp On i EStop T Set Charge Purp to 5Kz - Laser Stncby
¥ Tum off all outputs Agive Plang of Movenert I Persistent Jog Mode. r’: Use DUTPUT20 as Dwell Trigger
l I” E-Stop the system il Y XZT % FeedDverRide Pesist NofRDonueue
I Perform 621 [V No System Menuin Mach3 10 Turn Manual Spindle Incr.
| | I Remove ToalOifset ~Jog Increments in Cycle Mode—————————— | [ Use Key Clicks : :
: . : 10 Spindle OV increment
I Radius Comp Off Ny ¥ Home Slave vith Master Asis
|| | T TunOf Spinde Position1 |1 I Include TLO inZ from G31 ~CV Contiol ——————————— |
01 I~ Lock Rapid FRO to Feed FRO I Plasma Mode E
Il Mot conval [oor - Rotational ————————— | ¥ CV Dist Tolerance Unis..
‘ [V Stop on M1 Command oot I~ Rot 360 rollover [V G100 Adaptive NurbsCV.
T A = I~ Ang Shott Rot on GO [~ StopCVonangles> [0 Degrees
[~ Serial Output Use 0.0001 : = - -
ComPot# [ BaudRate 3600 e e Hoaralooh Tois - uis DRO Fropertes
@ 8Bit15t0p ¢ 7Bi2: Coimous dox ~Screen Contiol [ Tool Selections Persistent
PO TBESee selecion, /01 % OptonslOifset .
T v i hional fset Save
Program Safety | ] Ll sercers ) B
¥ Bosed DRO's and Graphics [ Persistent Offsets

Ml [ Program Safety Lockout 0.001 [V Auto Screen Enlarge I~ Persistent DROs

This disables program translation while the Position 10 {0.0001 [V Flash Errors and comments. IV Copy G54 from G59.253 on startup
Estemal Activation #1 input s activated. L

0K

Aach3 CNC

Click again on “config” in the menu and enter successively “Safe Z

Setup” . The setup process is as follows.
| —33

~Global Settings
| IV Allow Safe_zZ Moves J

(% Safez DRO is in Machine Coordinates |
" safez DRO is in Work Coordinates

" safeZis an incremental Rise

Safe_zZ

—Optional
™ Goto Safez when Stop button is hit.

The setup is completed...



Testing

pgup Key{Axis Z turn forward to +} pgdn Key{Axis Z turn reversely to -}
After the setup, test if each direction is correct and the motion directions ofAxis
X,Y, and Z. Click on “arrow up” on the keyboard {Axis turn forward to Y +}, “arrow

down” {Axis Y turn reversely to -}, “arrow left” {Axis X turn forward to +} and
“arrow right” {Axis turn reversely to -}.

And click on “pgup” {Axis Z turn forward to +} and “pgdn” {Axis Z turn to -}

MACHH GE 232 %
4 e RiEGE

peint scr ' scroll pause i
sysrqg § lock break |

X_

insert ;home pagez+
| | up !
S ——
‘ page 7.
_delere 1}nd ‘ _down 1
T |
Y+ }
B Y- !
e V]

Test the operation of the spindle and input a spindle speed and click on “enter”
and then click on “spindle CW F5”.

SRO %
I Spindle CW F5 | 1 0(;

-}
RPM .0
S-ov. . 10000

Spindle Speed
10000




Work-piece Placement and Tool-setting Method

Work-piece placement
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In the chart below, each of the axis should be zero clearing, then make the
spindle touch X+ first and then X-. Calculate the distance between X+ and X-,
divided by 2 and the result is the central point of X. Input the result inAxis X.

Pay attention that Axis Y is the same operation and Axis Z will be zero clearing
when touching the surface of the workpiece. If you have any questions about the
too-setting, watch the video for the instructions.

Common Faults and Maintenance of NC Carving machine

Common faults

I. Uncontrollable Axis Z
1. Loose control card or fault in the control card;
2. Electrostatic interference;
3. Failure in the motor wire of axis Z;
4. Wrong file path;
5. Converter interference;
6. Problem or virus in the computer system;
7. Mis-operation
II. Errors
. Loose control card or fault in the control card;
. Failure in the driver;
. Failure in the stepping motor;
. Electrostatic interference;
. Failure in the motor wire;
. Failure in the data line;
. Wrong path;
. Loose coupling or rupture in the coupling;
. Too rapid processing speed; 10. Problem or virus in the computer system
III. Regular carving
1. Loose control card or fault in the control card
2. Failure in the stepping motor
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3. Failure in the driver or inconsistent settings of electricity subdivision and
software
4. Failure in the motor wire of Axis Z;
5. Motor fault of spindle
6. Converter interference or wrong data setting
7. Electrostatic interference;
8. Problem or virus in the computer system
IV . Uncontrollable carving machine
. Fault in the control card;
. Converter interference;
. Wrong file path
. Electrostatic interference;
. Problem in the software setup;
. Failure in the driver or wrong electricity subdivision setup;
. Failure in data line;
8. Problem or virus in the computer system
V. Uneven milling bottom
1. Out of plumb of the spindle and the table-board;
2. Problem in the tool;
3. Problem in the control card;
4. Problem in the driver of Axis Z
VI. Spindle off
. Internal short of the spindle;
. Electricity shielding;
. Wrong setting of the parameter of the frequency converter;
. Fault in the control card;
. Spindle short or data line short
VII . Abnormal sound of the spindle
1. Fault in the setting of the frequency converter;
2. Spindle off;
3. The problem of the spindle
VIII . Opposite Direction of Motion or Back to Mechanical Origin
1.Alter the file in the wordpad;
2.Alteration of the connection method of the frequency converter;
3. The direction of roll out in the software
IX . Unable to Return to Mechanical origin
1. Opposite direction;
2. Loose control card or fault in the control card;
3. Fault in the limit switch or data line;
4. Failure in the driver;
5. Failure in the stepping motor
X . Incontrollable Spindle
1. Fault in the control card;
2. Failure in the frequency converter
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XI . Error Prompt of “Failure in Read the Card, Please Check”

1. Check if the driver of the board card is installed correctly or change a PCI slot
for the board card;

2. Re install the two data connecting lines and check if the needle is broken;

3. Replace the board card if it is its problem.

Daily maintenance

1. The machine should be placed in a dry and well-ventilated place (avoid long
time exposure in the sun)

2. The machine must be configured with a reliable voltage stabilizer to ensure
safe earthing of the ground electrode.

3. Try to avoid using the PC with internet access to output the file to the carving
machine.

4. Maintain the machine once every month (paint appropriate amount of
lubricating oil on the lead screw)

5. The control cabinet should be placed in a well-ventilated place and avoid the
operation in the high-temperature area.

6. Check if the circuit of the carving machine is loose regularly.

7. Don’t place stuffs (like magnetic materials, dead weight cargo and liquid) on
the drilling crew or nose of the carving machine.

8. Don’t keep the machine working in the same corner in a long time (to avoid
the unsuccessful lubrication due to the failure of contacting of the lead screw and
guide rail with the cross member for a long time)

9. Keep the lubrication in the good state by regular checking, cleaning the lead
screw, and adding or changing the grease or oil in order to remain the moving parts
such as the lead screw and cross member lubricated and thus reduce the rate of wear
of the machine.



