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1. Brief Introduction of Siemens 828D Control System
Sufficient communication ports:
Front-mounted ports (Protection grade IP65): RJ45 Ethernet ports; USB2.0; CF card

Rear ports: USB2.0; RJ45 Ethernet ports; DRIVE-CLiQ; PLC I/O Ports; RS232C; NC Input/Output
Delicate and durable:

The front panel is made of die-casting magnesium alloy. 

Optimal effect of display:
8.4” or 10.4” TFT color displayer
Maintenance free:

No battery (Permanent data storage based on NV-RAM technology); No hard disc; No fan; these wearing parts are canceled so that maintenance is much easier. In addition, based on NV-RAM technology battery is not required. 
Pleasant operation:

Standard computer keyboard; Protection film on mechanical keys; Protection grade IP65; Rich and convenient connection
Communication functions:

SINUMERIK 828D is equipped with all up-to-date communication ports. CF card, USB ports and service ports are designed for panel front setting for easy operation. In addition, when CF card is inserted, the protection cover can be closed. 
Summit of precision:

SINUMERIK and SINAMICS are on the basis of 80 bit float Nano calculation precision (NANO“). Its precision is much higher than Nanometers. Furthermore, this calculation precision is not only used in closed-loop control, but also in current loop and speed loop control as well as internal driving signal transmission. 
Optimal contour precision:

Based on pre-moving feedback function, the system can calculate the following error before issue of instruction and offset in advance so as to ensure optimal precision. 
Error compensation:

By means of over quadrant error compensation function, the system can eliminate the contour error caused by commutation of axes. This can ensure best surface quality of workpiece when machining arc path of frequent over quadrant. Of course, SINUMERIK 828D can also compensate the mechanical error caused by ball screws. 

Integrated temperature compensation:

Integrated temperature compensation function can offset all possible temperature changes in the machine so as to ensure the conformity of workpiece precision. 
As for explanation of powerful functions of 828D, please refer to instruction manual of 828D control system. 
1.1  Control System and keyboard
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1.1.1 Instructions about keyboard：
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1.2 Machine Control Panel Layout
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Panel explanation：                                          
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Key explanation:

Key 3  INDEX：under JOG mode, press Index, turret change tools in forward way, then locked
Key 4  Chuck direction change: This key is for outer or inner chucking of the hydraulic chuck. When the spindle is stopped and the program is not under carrying on state, press this key to realize change of outer or inner chucking of the hydraulic chuck.

Key 5  Hydraulic chuck: This key is used to control hydraulic chuck under manual mode for clamping or releasing chuck. When the spindle is running or the program is carrying out, this key can not be operated.
Key 6  Hydraulic tailstock: This key is used to control hydraulic tailstock under manual mode for extending or contracting tailstock. When the spindle is running or the program is carrying out, this key can not be operated.
Key 7  Coolant: Press this key coolant flows. Press it again coolant stops.

Key 9.  LUB:(OPTION)    Press this key, system lubrication 1 time, the lubrication time setting under 14510[3], the unit is 10ms.

.

1.3 Machine ON/OFF

Before turning on or off the master switch of the machine, the emergency button must be pressed down. 

(1) Machine ON

Make sure that the emergency button is pressed down, than turn on the master switch of the machine. At this moment the CNC system and drive system are electrified and enter system boot. When the indicator on “FEED STOP” button on the machine panel in on, the system boot is finished and operation can be carried out. Please refer to Emergency release;
(2) Machine OFF

Make sure that the emergency button is pressed down, than turn off the master switch of the machine.

1.4 Emergency stop and emergency release
In case of an emergent situation, immediately press down the emergency button so that the machine is under an emergency stop. After the system entering the emergency stop condition, the spindle and each feed axis brake and stop. Position adjustment stops, X axis braking is effective. 
The system can enter emergency stop state when the machine master switch is turned on, or the emergency stop button is pressed down under an emergent condition, or there is a trouble with driving unit or the hard stroke limit effects. How to release emergency stop should be according to the cause of emergency stop. 
(1) When the machine master switch is turned on (or the emergency stop button is pressed down under an emergent condition and the emergent condition is removed), turn the emergency button in the direction marked on it, then press “Reset” button to release emergency. 
(2) For the emergency stop because of driving unit trouble, the above method can not release emergency. You should contact the manufacturer. 
1.5 Mode Selection
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MDA mode
A CNC machine has three basic operation modes:

  □ Manual  (Including continuous jogging, incremental jogging and returning to coordinate reference point)
· Automatic  (Carrying out parts machining program)

· MDA  (Carrying out manually input program block)
Note: This machine is equipped with a handy wheel unit. When the selection switch on the unit is not in the position of “OFF”, the panel displays handy wheel mode and can not change to other operation mode. Only when the handy wheel is OFF, can the machine be changed to other operation mode. 

1.6  Return to Machine Reference Point

This system adopts absolute position encoder, therefore, there is no need for returning to zero when the machine is started. However, Download of PLC application program will result in reference point loss. In this case, the reference point must be readjusted as follows:

A  Select Manual mode. Move the machine to the needed position of reference point.
B  Set the parameter 34210 of relative axis to 1, press data effective, press reset to make the parameter effective. 
C  Through machine panel enter the reference point return mode.

D  Press direction key for reference point return, there is no coordinate movement. But the system has automatically set 34210=2, the present position is the reference point. 
The actual reference point of the machine can be set to the following positions as for your reference: 
X axis:
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Z axis:
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1.7  Position limit

The machine has the function of soft position limit. 36100 Minus direction 

                                             36110 Plus direction

1.8  Feed override 

Feed rate can be adjusted from 0% to 120% by means of override switch;
When jogging, the actual coordinate speed is the set jogging speed multiplied by the selected override percentage;

Under Automatic and MDA modes, the actual feed rate is the feed rate F given by the parts program block multiplied by the selected override percentage;

When the soft menu key “Program control” is selected to ROV (Rapid override), override is also effective to G00 speed.

1.9  Manual operation

Manual operation includes continuous jogging, incremental jogging and handy wheel operation. 

1.9.1  Continuous jogging

Feed axis control

Under JOG mode, press     -X         +X             -Z          +Z     keys to realize X axis or Z axis’ plus or minus direction movement. Release the direction key the movement stops. If the direction key and    RAPD   key are pressed down at the same time, the selected axis will move continuously at the set rapid jogging speed until the direction key is released. Jogging speed can be limited by setting data in jogging speed. 
1.9.2  Incremental jogging

Press jogging direction key once (jogging pulse), the selected axis will move a selected increment.  Reset key can end the process of incremental jogging. 

1.9.3  Handy wheel operation

Turn the handy wheel for one scale in certain direction, the selected axis will move one (or less) increment in that direction. When handy wheel operation is needed, turn the axis selection switch on the unit to the relative axis. Turn the switch to OFF will close the handy wheel mode. 
﹡Note: When increment is 1 or 10 or 100, each handy wheel pulse has a corresponding incremental movement. 

﹡Note: When large increment is selected and the handy wheel is rapidly turned, the selected axis will move at speed set by the system. In such time, a reverse handy wheel pulse will stop the axis movement. 

	
	×1
	×10
	×100

	Once feed
	0.001mm
	0.01mm
	0.1mm

	Handy wheel one turn feed
	0.1mm
	1mm
	10mm


 1.10  Spindle Operation

1.10.1  Spindle manual operation

Under manual mode, press “CW” (Spindle forward) or “CCW”(Spindle reverse) button on the operation panel, the spindle can be started for running forward or reverse. Reset button STOP button can stop the spindle. 
Change between spindle forward and reverse can be carried out only after the spindle is stopped. 

1.10.2  Spindle program control

Under Automatic or MDA mode, spindle forward or reverse can be carried out by auxiliary program direction of M03 or M04. M05 or Reset key can stop the spindle.

Note: When Siemens servo spindle is equipped for the machine, for the convenience of parts chucking, when spindle is stopped by spindle stop button under Manual mode or by M05 under program control mode, the spindle motor is under locked state. To release the locked state, there are two methods available: ① Under Manual mode, just press the spindle stop button for a little longer time; ② Under Automatic mode, just press Reset button. 
1.11  Coolant Control

Under Manual mode, the “Cool “ key on the operation panel can start or stop the coolant pump.

Under MDA mode, M08 auxiliary program direction can start the coolant pump and M09 stop the pump. In the situation of emergency stop, coolant pump motor overload or program parameter, there is no coolant flow. 

1.12  Auxiliary Function Control

1.12.1  Parts cooling control

Under Auto mode or Manual mode (MDI) parts cooling pump can be started or stopped by the following M directions:
    M08 Coolant pump ON

    M09 Coolant pump OFF

There is a “Cool button” on the operation panel. Press once the pump in ON and the LED on the button lights. Press once more, the pump is OFF.

1.12.2 M directions to eliminate alarm in turning the spindle when chuck is released

When a bar feed is equipped with the machine, in order to be able to turn the spindle when the chuck is released, a group of M directions is added:
M20 Spindle can be turned when chuck is released

M21 Close the function of turning spindle when chuck is released

2. Directions about Magazine

This machine with normal 4-way electrical toolpost , or 6-station turret,  under JOG model, press INDEX key, can change tools manually, details check the instructions of 1. 2, under MDA or AUTO mode, can change tools through T code.

3. Input/Revision of Zero Offset

As for how to offset parts zero point to machine zero point, please refer to paragraph 8 of chapter 1 of “SINUMERIK 828D Programming Manual” where calculation of offset amount and offsetting process are dealt with in details. 
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3.1 Programming Data Setting
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As for how to set necessary parameters for deferent running states, please refer to “SINUMERIK 828D Programming Manual” where setting of parameters are dealt with in details. 

3.2 R Parameter Setting
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As for how to set R parameters used in the system, please refer to “SINUMERIK 828D Programming Manual” where setting of R parameters are dealt with in details. 

4. Alarm explanation 

	number
	The content of the alarm

	700000
	Drive not ready

	700001
	Overload alarm

	700006
	Lubrication alarm

	700007
	Lubrication level low

	700010
	Safe door open,cycle start disable alarm

	700012
	Chuck unclamp alarm，

	700016
	Tool change time out

	700018
	Turret unlock

	700020
	Turret position error

	700021
	NC T No. not equal Current T No.

	700022
	Turret lock time out

	700023
	Inverter fault,Please click RESET KEY and troubleshooting,

	700024
	Feeder Alarm

	700032
	X axis disable during moving, pls enable and cancel alarm, it will continue move

	700033
	Z axis disable during moving, pls enable and cancel alarm, it will continue move

	700034
	SP axis disable during moving, pls enable and cancel alarm, it will continue move

	700064
	Feed disable, pls press green enable key on MCP

	700065
	Spindle disable, pls press green enable key on MCP

	700066
	Feedrate is 0


5.  M code 
	M code
	Function
	Description

	M00
	Stop program
	

	M01
	Stop selection
	

	M02
	End of the program
	

	M03
	Spindle forward
	

	M04
	Spindle reversal
	

	M05
	Spindle stop
	

	M08
	Coolant pump On
	

	M09
	Coolant pump Off
	

	M10
	Chuck  Clamp
	

	M11
	Chuck  Unclamp
	

	M12
	Tailstock  Advance
	

	M13
	Tailstock  Retract
	

	M30
	program ends up and returns to the start point
	

	M14
	Chip conveyor forward
	OPTION

	M15
	Chip conveyor stop
	OPTION

	M16
	Chip conveyor reverse
	OPTION

	
	
	


6.Device list

	Code Name
	Description
	TYPE
	Technical data
	Qty.

	
	
	
	3Ø ~400V 50Hz
	

	
	SIEMENS-828D Basic
	
	
	1

	
	servo drive
	S120 
	3Ø　~380V 
	1

	
	SP  drive
	GS4050Y-NP2
	3Ø　~380V
	1

	
	SP  drive
	SJ300-110HFE
	3Ø　~380V
	1 Op.

	
	SP  drive
	SJ300-075HFE
	3Ø　~380V
	1 Op.

	
	SP  drive
	SJ300-055HFE
	3Ø　~380V
	1 Op.

	M1
	Spindle moto
	
	7.5kW
	1 Op.

	M1
	Spindle moto
	ZJY208A-5.5BM-B35L
	5.5kW
	1 

	M11
	X axis servo motor
	1FK2306-2AC01-0MB0
	1.15kW，6Nm，2000r/min
	1

	M12
	Z axis servo motor
	1FK2306-4AC01-0MB0
	2.2kW，121Nm，2000r/min
	1

	M2
	Coolant pump motor
	
	0.090KW,0.28A
	1

	M4
	Hydraulic pump motor
	
	“Y”,1.5kW,2.1A
	1 Op.

	
	
	
	“Y”,0.75kW,1.99A
	1

	V1,V2
	+24V Stabilized power supply
	ABL 2REM24065
	AC220V/DC24V, 6A
	2

	E2
	air-conditioning
	MCA-03H-01M-1227
	AC220V,1.3A,300W
	1 Op.

	E2
	Heat exchanger
	EA-1AF 
	AC220V,0.4A
	1

	EL
	Machine light（LED）
	KD-TL45
	24VAC/24VDC  12W
	1

	QF1
	Switch
	NSC60E
	3 Ø、60A
	1

	QF2
	Switch
	JCM5-20
	3 Ø, 0.16-0.25A
	1

	QF3
	Switch
	OSMC32N1C1
	1 Ø，1A
	1 OP.

	
	
	OSMC32N1D3
	1 Ø，3A 
	1 

	QF4
	Switch
	OSMC32N1C1
	1 Ø，1A
	1

	
	
	OSMC32N1D3
	1 Ø，3A 
	1 OP.

	QF5
	Switch
	OSMC32N1C1
	1 Ø，1A
	1

	QF6
	Switch
	OSMC32N1D3
	1 Ø，3A
	1

	QF11
	Switch
	JCM5-20
	3 Ø、2.5-4.0A
	1 OP.

	
	Switch
	JCM5-20
	3 Ø、1.6-2.5
	1

	QF12~13
	Switch
	OSMC32N1D3
	1 Ø，3A
	2

	QF20
	Switch
	OSMC32N3C10  3P
	3 Ø,10A
	1

	
	Switch
	OSMC32N3C16  3P
	3 Ø,16A
	1 OP.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Code Name
	Description
	TYPE
	Technical data
	Qty.

	
	
	
	3Ø ~400V 50Hz
	

	FR1
	Thermal
	LRD 03
	0.25~0.4A
	1

	FR2
	Thermal
	LRD 04
	0.4~0.63A
	1 OP.

	
	Thermal
	LRDO5
	0.63~1.0A
	1

	KM1-4
	A.C. Contactor
	LC1D09
	AC110V、9A
	4

	1RC1-4,
	
	TM－3
	
	4

	3RC1,2,3
	
	SM－1
	
	3

	
	
	
	
	

	XT
	Terminal
	JF5-2.5/40
	
	1

	XT1
	Terminal
	JF5-2.5/10 JH9-2.5/5
	
	1

	XT2
	
	ZJB-50B/16F16
	
	1

	XT3
	
	Fx-50B
	
	1

	SQ1
	Guard door Switch
	SS/E-01
	
	1

OP.

	SQ3
	TAILSTOCK LIMIT
	JW2-11H/W1
	
	1

OP.

	SA6 SA7
	Pedal (chuck, tailstock)
	MDLTH
	
	2

	
	
	
	
	

	
	TOWER LIGHT
	OMC1-301FP-RYG
	DC24V/AC24V,
	1

	
	hand wheel unit
	RA1469-MSG-100B-5L
	
	1

	SB31
	Button
	LAY3-10
	1NO，（Φ16）
	1

	SB32
	Button
	LAY3-01
	1NC，（Φ16）
	1

	TC1
	Transformer
	JBK5-630VATH
	Input：400V

Output：220V(400VA)

110V(130VA)
24V(100VA)
	1 

	TC1
	Transformer
	JBK5-800VATH
	Input：400V

Output：220V(600VA)

110V(150VA)
24V  (50VA)
	1 OP.


7  Electric schematic diagram
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Program Manager（Program set-up, unfold, rename, delete, carry out, etc）
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Parts program edit





Coordinate position 





System alarm（System alarm or user alarm display）





Data input





Parameter offset（R panam、0 offset、tool offset ctc.）





System setting（for commission）
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