Mechanic hand magazine
A. 1000MiC I/O point(Input/output 0V effective, input use NPN switch) If input use PNP switch, need match NEWKer special board.
	I/O
	signal
	inner relay 
	Mechanic hand 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
	
	

	X06
	T07
	
	

	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
	
	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
	
	
	Magazine positioning detection, if no signal of magazine positioning, it could connect with T08

	X42
	
	
	Detection for the mechanic hand tool magazine stop(mechanic hand load, mechanic hand grab and change tool, mechanic hand back)

	X43
	
	
	1. mechanic hand zero point signal, it’s ineffective before changing tool
2. servo magazine tighten enough and loosen enough signal

	X44
	
	
	Detection for tool-case raising
Requirement: raise up enough before changing tool

	X45
	
	
	Detection for Tool-case falling down

	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
	
	

	Y07
	M59
	M50
	M59 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
	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
	
	
	Output of mechanic hand tool magazine motor controlling: (mechanic hand load, mechanic hand grab and change tool, mechanic hand back)

	Y25
	
	
	Output of servo magazine tighten and loosen

	Y26
	
	M29
	Output of Tool-case raise controlling, checking  raising enough X44

	Y27
	
	M28
	Output of tool-case fallen controlling, checking  fallen enough X45, checking magazine positioning must be enough X41 

	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，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=0，the tool magazine type is “mechanical type”
P16=0，the standard tool magazine
P19=5，The delay time after detection for spindle tighten tool enough(T05)
P20=5，delay time(0.1 sec) after loosening tool when changing tool, the delay time after detection for loosen tool(T02)
P20-1=5, Mechanical hand type magazine Z axis fall down to place enough and delay time (0.1sec) before tighten tool
P22=1，whether the Z axis motion and mechanical tool magazine is interlocking [1 means yes, 0 means no], set to "1" (auxiliary relay M09)check X43 effective means spindle is not at home, Z axis can’t move.
P23=1，tool magazine move forward instruction M71 is to check Z axis position or not(0 means yes, 1 means no)
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”)(rising along means from 0 to 1, down along means 1 to 0)
Attention: X07 counting signal could be 0V or +24V effective(0V effective CN4-8, +24V effective CN4-14)
P26=1041（X41），signal of tool magazine location(1000+number)
P27=1001（Y01），output point of magazine CW(1000+number)
P28=1005（Y05），output point of magazine CCW(1000+number)
P29=1042（X42），input point of mechanic hand brake(1000+number)
P30=1024（Y24），output point of mechanic hand rotating(1000+number)
P32, Direction of tool picking/signal of tool counting(0 means one direction, 1 means two directions)
P33,  Y24 output P106=50 when Z axis in the 2nd reference, this parameter relate with P12 parameter. 
C. manual operation
a. Button of manual operation
     K1 is spindle orientation (indicator lamp K1 will brighten after finishing spindle orientation): output M61, check M22 ;
     K2 is the backing changing point of Z axis; 
     K3 is to set the current tool number into tool case table
"Tool magazine rotate CW": output M63, check T08, the tool case must raise up enough X44; "Tool magazine rotate CCW": output M71, check T08, the tool case must raise up enough X44
b. M instruction
     M71 is tool magazine falling down, cancel Y26, output M27, tool case locating check the X41 must in place; 
     M73 is tool magazine raise up, cancel M27, output Y26, detection X44 for tool magazine raise up enough; 
     M65 is unconditional rotation one step of mechanical hand for debugging, output Y24; 
     M881 is the same as "K1 function
c. tool changing operation
    M06: Move the tool of current tool magazine to spindle.
    Txx: Move the Txx of instruction to the current tool changing position
    M06 Txx: Change the tool of the current tool case into spindle and move the Txx of instruction into tool changing position for the next time tool changing(First change tool and then choose tool).
   M106 Txx: Move the Txx of instruction into tool changing position and then change the current tool of tool case into spindle.(First choose tool and then change tool)
M36: Move the Txx to spindle according to the changing procedure with the step mode. After the executing a step to be in a suspended state, continue to execute the next step after pressing button "Run", mainly use for debugging
d. Set the offset of spindle orientation(spindle encoder signal must connect with controller)
1) P400=1, check spindle position feedback when changing tool, set to "0" not to check
2) set P401, check angle when spindle orientation, manual press K1 to import SP value in P401 after finishing spindle orientation
3) set P402, check the error of angle when spindle orientation
e.Tool changing process
1) Z axis to changing tool point (Z axis must return to zero first)
2) Spindle orientation: output M61, check the backing zero in place M22
3) Fallen tool case: output Y27, check fallen in place X45, tool magazine must locating in position check X41;
4) Mechanical hand tighten tool: output Y24, check tight tool in place X42; 
5) Spindle loose tool: output M10, detection of loosen tool in place of T02;
6) Mechanical hand grab tool and change tool: output Y24, check grab tool in place X42;
7) Spindle tighten tool: cancel M10, check tightening tool in place T05;
8) Mechanical hand return: output Y24, check return in place X42;
9) Raise up tool case: output Y26, check raising up in place X44, if not detect X44, it will alarm "Tool magazine fault";
Special attention: 
  1. When power off suddenly or emergency happening cause the tool case is in a mess in tool changing process, please rotate the tool case for some tool position in manual mode and use K3 to set the current tool case number.
   2. For this kind of tool magazine, could set the No.24 tool parameter to set the maximum tool number of fixed tool position area, it's better to initialize the tool case table after setting the parameter. For example: Set as 8 means could from 1 to 8 tool case table to put in the tool with corresponding number by one-to-one, that's not random, it's fixed to install. This function could be used for installing tool of big diameter cutter;
   3. No.T0 tool should not have tool, otherwise may be an accident; 
   4. M65 doesn't check the condition, only stop in emergency, pay more attention when using, otherwise to cause accident
f. special mechanic hand tool magazine(example)
1. parameter setting: tool parameter P15=0, P16=32(the tool change controlled by servo motor) or P16=64(special mechanic hand) or P16=32+64=96(set as special mechanic hand servo magazine)
2. edit tool changing program programM6 and restore it into controller. ProgramM6 is for the tool change process, edit it from 3) in Tool changing process, 1) and 2) no need edit.
ProgramM6 file:
STATUSINFO(刀套倒下)controller will show the information(刀套倒下)
OUT+M28;//output M28 inner relay, correspond to wiring point Y27
PAUS500;// delay 0.5s
WAT+X41+X45;// waiting for wiring point X41, X45 effective
PAUS1500;// delay 1.5s
STATUSINFO(机械手扣刀) //controller will show the information(机械手扣刀)
OUT-M28+Y24;//turn off M28 inner relay, correspond to turn off wiring point Y27, output wiring point Y24
PAUS150;//    delay 0.15s
WAT-X05-X06-X42;// waiting for wiring point X05, X06, X42 ineffective
PAUS20;//delay 0.02s
WAT+X42+X05-X06;// waiting for wiring point X42, X05 effective, X06 ineffective
PAUS20;
WAT+X42+X05-X06;//   waiting for wiring point X42, X05 effective, X06 ineffective
OUT-Y24;//  turn off wiring point X24
PAUS150;//
STATUSINFO(主轴松刀)//controller will show the information(主轴松刀)
OUT+M49;// output M49 inner relay, output wiring point M10 effective
PAUS150;
WAT+X01;// waiting for X01 effective
PAUS1000;
STATUSINFO(机械手抓刀)
OUT+Y24;// output wiring point +Y24
PAUS150;
WAT-X05-X06-X42;//waiting for X05, X06, X42 ineffective
PAUS20;
WAT+X05-X06+X42
PAUS20
WAT+X05-X06+X42
OUT-Y24
PAUS150
STATUSINFO(主轴紧刀) 
OUT-M49;//turn off inner relay M49,correspond to turn off wiring Y10 point
PAUS150
WAT+X04
PAUS150
STATUSINFO(机械手归位) 
OUT+Y24;//+Y24
PAUS150
WAT-X05-X06-X42
PAUS50
WAT-X05+X06+X42
PAUS50
WAT-X05+X06+X42
OUT-Y24
PAUS150
STATUSINFO(抬起刀套)
OUT+M29;// output inner relay M29, correspond to wiring point Y26 
PAUS150
#300=0;// #300 variable=0
N10
#300=#300+1;//  #300 variable plus 1 for each running circle 1 time
#302=#300-500;//  #302 variable is equal to #300 minus 500
IF (-#302)THEN;// if #302 variable is a negative number or 0, execute next paragraph of ENDIF
OUT+M84;// output inner relay M84, M81-M95 all are inner alarm signal
GOTO20;// N20 program goes to N20
ENDIF; 
PAUS10
#301=#1805;//#301 variable equal to #1805 variable, input and output variable
#1800: X00-X07（D0-D7）
#1801: X08-X15（D0-D7）
#1802: X16-X23（D0-D7）
#1802: X16-X23（D0-D7）
#1803: X24-X31（D0-D7）
#1804: X32-X39（D0-D7）
#1805: X40-X47（D0-D7）
#1806: X60-X67（D0-D7）
#1808: Y00-Y15（D0-D15）
#1809: Y16-Y31（D0-D15）
#301=#301 AND 16;//#301 variable equal to X44, 16=2^4, 4 times square=D5(reference of IO point is from left to right), so 16 means X44
IF(-#301)THEN;// If #301 variable is 0 or negative number, execute next paragraph of ENDIF
GOTO10;// program goes to N10
ENDIF   ;//
N20
OUT-M29
PAUS50
RETURN;// back
