Umbrella type magazine
A. 1000MiC I/O description(0V effective, input point switch NPN), NEWKer special switch board is needed if input point is PNP
	I/O
	signal
	Inner relay
	Umbrella type magazine

	X00
	T01
	
	magazine motor overload detection

	X01
	T02
	
	spindle tool loosen detection

	X02
	T03
	
	Lubrication oil level detection

	X03
	T04
	
	coolant lacking detection

	X04
	T05
	
	spindle tool tighten detection

	X05
	T06
	
	magazine move forward detection

	X06
	T07
	
	magazine move backward detection
requirement: magazine must move backward enough while running spindle  

	X07
	T08
	
	Magazine count(0V effective CN4-8,+24V effective CN4-14)

	X08
	M36/A0
	
	A axis back-to-zero signal

	X23
	ALM1
	
	Spindle drive alarm

	X24
	ALM2
	
	Coolant motor overload detection

	X25
	M28/C0
	
	C axis back-to-zero signal

	X26
	M24/B0
	
	B axis back-to-zero signal

	X27
	M22
	
	Spindle locating finish/detection for backing to zero position

	X29
	M12
	
	P7=1 detection of machine door switch,P7=1 in other parameter

	X30
	M14
	
	detection for pressure alarm of compressed air

	X31
	M16
	
	Button for spindle tool loosen remotely, P22=1 in other parameter

	X40
	
	
	Detection overload alarm of chip removal motor

	X41
	
	
	

	X42
	
	
	

	X43
	
	
	

	X44
	
	
	

	X45
	
	
	

	X46
	
	
	input of Stop instruction M01

	X47
	
	
	Detection for spindle fan overload

	Y00
	M61
	M14
	output of Spindle homing, detection of back-to-zero-enough M22 

	Y01
	M63
	
	output of Magazine CW controlling, checking tool counting of T08

	Y02
	M65
	
	Yellow indicator lamp(stop)

	Y03
	M67
	
	Red indicator lamp(fault)

	Y04
	M69
	
	Green indicator lamp(running)

	Y05
	M71
	
	output of Magazine CCW controlling, checking tool count of T08

	Y06
	M73
	M28
	output of magazine move forward, detection for  move forward enough T06

	Y07
	M59
	M50
	huff

	Y08
	M32
	M51
	Output of Lubricate control

	Y10
	M10
	M49
	Output of loose and tight tool controlling;
Spindle loose tool: Output M10, checking loosing enough T02
Spindle tighten tool: cancel M10, checking tighten enough T05

	Y11
	M08
	M48
	Output of coolant controlling

	Y12
	M05
	M55
	M05 Spindle stop M05

	Y13
	M04
	M54
	Output of spindle CCW controlling

	Y14
	M03
	M53
	Output of spindle CW controlling

	Y15
	M75
	M66
	Output of switching spindle control mode

	Y24
	
	M29
	T07 output of magazine move backward, detect T07 for  move backward enough

	Y25
	
	
	

	Y26
	
	
	

	Y27
	
	
	

	Y28
	
	
	

	Y29
	
	
	output signal of rigid tapping enabling

	Y30
	
	
	

	Y31
	SPEN2
	
	output signal of spindle servo enabling


B.parameter setting
tool parameter setting
P10=1,P10=1 start the tool changing program 
P11=0, z back to the tool changing point
P12=2, feed axis back to the 2nd reference point while changing tool
P13=1, check spindle orientation and the tool changing point of feeding axis before changing tool, check M22 signal
P14=1, spindle orientation when changing tool, output signal M61
P15=2, the tool magazine type is “umbrella type”
P16=0，standard tool magazine; +1024 means to exchange function of M06 and M106
P17=120, raised height(mm) of Z axis while tool changing
P18=2000, raised speed of Z axis while tool changing(mm/min)
P19=5, delay time(0.1s) of umbrella type magazine returning tool, delay time of detect T06 for tool magazine move forward enough and spindle tighten tool T05 detection.
P20=5, delay time(0.1s) after loosen tool, delay time after loosen tool enough      detection T02
P20-1=5, delay time after Z axis fall down to place enough and before tighten tool(0.1s), delay time before tighten tool.
P21=5, delay time after the raise of tool-case
P22=1，Whether the Z axis motion and spindle loading/umbrella type tool magazine is interlocking[1 means yes, 0 means no], set to ‘1’ means to detect magazine back to place enough signal while Z axis running
P23=1, magazine move forward instruction M71 need to detect Z axis position or not[0 means yes, 1 means no], set to ‘0’  means it allows changing tool when Z axis coordinate must be 20mm higher than Z axis tool changing point
P24=0, the max tool number of fixed tool position area[after setting the parameter, please initializing tool case table]
P25=1007（X07）, tool magazine counting signal[rising along”1000+ number”, down along”2000+ number] 0 to 1 means rising, 1 to 0 means down
Attention: X07 counting signal could be 0V or +24V effective(0V effective, CN4-8, +24V effective CN4-14)
P27=1001（Y01）, Tool magazine CW output point[1000+number]
P28=1005（Y05）, tool magazine CCW output point[1000+number]
P106=50,  Z axis (mm) of 2nd reference point; tool change point of Z axis
special attention
1. if tool magazine disordering caused by suddenly power off or emergency stop, please rotate tool magazine in manual mode, then use K3 button to set current tool-case number
2. please check Z axis position when using M71 to move forward the tool magazine to avoid accident.
3. it may cause accident if T0 with tool
  4.Spindle must hold tool when loading tool in the first time.(if it shows T00, spindle should hold T01 tool after initializing tool-case table)
C.manual operation
1. button of manual operation
     K1 is spindle orientation(After the spindle orientation is completed, the indicator light K1 lights up): output M61, detect M22
     K2 is Z axis back to tool changing point
     K3 is to set the current tool number into tool case table
     ”tool magazine rotate CW”:output M63, detect T08
     ”tool magazine rotate CCW”: output M71, detect T08
2. M instruction
     M71 is tool magazine moving forward, cancel Y24, output M73, tool parameter P23=1
    M73 is tool magazine moving backward, cancel M73, output Y24, tool parameter P23=1
     M881 is the same as K1 function
3. tool change operation
    Txx: move the tool of spindle back to tool magazine, and change Txx in the instruction to spindle.
M36 Txx：In the STEP way with follow the tool changing steps and change Txx in to spindle . it’s in pause when finish one process, and act next process when press ‘start’ button, mainly for factory debugging.
4.spindle orientation error setting(spindle encoder signal must connect with controller)
1）P400=1, To detect spindle position feedback when changing tool, set as “0”, it doesn’t detect.
2）P401, to detect angle when spindle orientation, Inputting SP value to P401 when complete spindle orientation after pressing K1 manually.
3）P402, to detect angle error when spindle orientation
5、tool changing procedure
1）Z axis move to tool change point(Z axis must move back home first)
2）spindle orientation: output M61, detect home in to position M22
3）tool magazine move forward: output M73, detect moving forward enough T06
4）spindle loosen tool: output M10, detect loosen tool enough T02
5）Z axis raising; raised height of Z axis when P17 tool changing(mm)
6）tool magazine CW(or CCW): output M63(or M71), detect T08 tool counting
7）spindle loosen tool: output M10, detect tool loosen enough T02
8）Z axis falls down to tool changing point
9）spindle tighten tool: cancel M10, detect tool tighten enough T05
10）magazine move backward: output Y24, detect moving back enough T07
6、special umbrella tool magazine(example)
1） set P15 in Tool parameter as 2
2） set P16 in tool parameter as 16
3） restore tool changing program(Programtool file) to controller. This file should be edited from step 3)-tool magazine move forward, 1) and 2) no need edit.
Open ProgramTool file by txt or controller:
M36;// Pause when debugging
STATUSINFO(正在执行换刀动作) ;//The controller will show(正在执行换刀动作) (executing tool changing action)
CHOOSET(1,TS0);//choose toolSeat, tool magazine rotate to the current tool number
IF (+M13) THEN;// if M13 effective, then execute the next line of ENDIF
MESSAGEBOX(故障:当前刀套中有刀,无法归刀!);// controller will show (故障:当前刀套中有刀,无法归刀!) (error:current tool-case has tool, can’t return tool)
ERREXIT;//error and exit
ENDIF
M36;//Pause when debugging
STATUSINFO(正在前进刀库);//The controller will show(正在前进刀库)(tool magazine is moving forward)
OUT+M28-M29;//(move forward the tool magazine, output M28, turn off M29 inner relay, corresponding wiring point +M73-Y24)
PAUS800;//delay time 0.8s
WAT+X05;// waiting for move forwarder enough of tool magazine, wait for effective of X05, corresponding wiring point +T06
PAUS500;//delay time 0.5s 
M36;
STATUSINFO(正在松开刀具);//The controller will show(正在松开刀具)(loosing  tool)
OUT+M49;//loosen tool, output M49 inner relay, corresponding wiring point +M10
PAUS100;//delay time 0.1s 
WAT+M42;//waiting for tool loosening enough, output M42 inner relay, corresponding wiring point +T02
PAUS300;//pause for 0.3s
STATUSINFO(Z轴上升);//The controller will show(Z轴上升) Z axis raising
MOVE(G91,F6000,Z116);// Z axis raise to tool changing point
PAUS300;//pause for 0.3s
STATUSINFO(正在选刀);//The controller will show(正在选刀) (choosing tool)
CHOOSET(1,TAIM);//选择Block[i].Tool  选刀CHOOSET(1,TAIM);//choosing Block[i].Tool choosing tool
PAUS300;//  pause for 0.3s
STATUSINFO(正在松开刀具) 
OUT+M49;// loosen tool, output M49 inner relay, correspond to wiring +M10
WAT+M42;//waiting for tool loosening enough, waiting for M42 inner relay effective, correspond to wiring T02
STATUSINFO(Z轴下降)    
MOVE(G91,F6000,Z-116);// Z axis raise to tool changing point
PAUS1000;//pause for 1s
STATUSINFO(正在夹紧刀具)
OUT-M49;//
WAT+M15;// waiting for enough tool tightening enough
STATUSINFO(正在后退刀库) 
OUT-M28+M29;//output M29 inner relay, turn off M28 inner relay, correspond to wiring -M73+Y24 return tool into tool magazine   
PAUS800;//
WAT+M31; detection of moving backward enough
PAUS200          
WAT+M31; detection of enough moving backward enough
RETURN;// back
