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FB_Scara_ZCcoupled

FB_Scara_ZCcoupled

dOffsetal

dOffseta2

—dOffsetA3

—dOffsetid

—dLinkLength1

—dLinkLength2

—dPitchZC

SCARAM 22 N IBEhF T HEIRFB_Scara_ZCcoupledEZ Mg N, BFERIT,
#0O

VAR_INPUT
1 VAR_INPUT
2 doffsetAl ¢ LREAL;
3 doffsetA2 : LREAL;
4 doffsetA3 : LREAL;
5 doffsetAs : LREAL;
6 dLinkLengthl ¢ LREAL;
7 dLinkLength2 ¢ LREAL;
8 dPitchzC : LREAL;
9 END_VAR
B 34 R
dOffsetAl LREAL AlMh, TEhFEMUN XTI AE
dOffsetA2 LREAL A2, EEhFERMUN XTI AE

dOffsetA3 LREAL A3, EHhFEANXTBNER
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FUNCTION_BLOCK test_scara_with_axis

VAR_INPUT

robPower :

robEnable :

robReset :

robToolSet :
robWObjSet :

END_VAR
VAR_OUTPUT
robState

bPowerDone :

END_VAR
VAR_IN_OUT

ToolOffset :
WobjoOffset :

END_VAR
VAR

bRegulatorOn :BOOL
bDriveStart
SMC_GroupJog2;

jogAxis :

jogCartesian :

moveAbsJ :
moved :
moveL :

gStop :

read_Pose_position :

set_Tool :

gmcs

set_PathTolerance :

MC_
MC_
MC_
read_Axis_position :

BOOL ;
BOOL;
BOOL ;
BOOL;
BOOL ;

: DINT;

BOOL ;

MC_COORD_REF;
MC_COORD_REF;

:=FALSE;
:BOOL :=FALSE;

SMC_GroupJog2;
MC_MoveDirectAbsolute;
MoveDirectAbsolute;
MovelLinearAbsolute;

GroupStop;
MC_GroupReadActualPosition;
MC_GroupReadActualPosition;
SMC_GroupSetTool;

MC_SetCoordinateTransform ;

SMC_GroupSetPathTolerance;
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gPower : SMC_GroupPower ;

gEnable : MC_GroupEnable ;
gReadStatus : MC_GroupReadStatus ;
gReadError : MC_GroupReadError ;
gReset : MC_GroupReset ;

gSetTool : SMC_GroupSetTool ;
gSetWobj : MC_SetCoordinateTransform;
state : DINT;

statusText : STRING;

jogJointEnable: BOOL := FALSE;
jogCartEnable: BOOL := FALSE;
jogSpeedFactor: LREAL := 0.5;

jogForward : ARRAY[0..5] OF BOOL ;

jogBackward : ARRAY[0..5] OF BOOL ;

bJogAxisActive : BOOL;

bJogAxisBusy : BOOL;

bJogAxisError : BOOL;

bJogAxisErrorID : SMC_ERROR;

jogAxisPosition: SMC_POS_REF;
fbGroupSetPathTolerance : SMC_GroupSetPathTolerance;

iCoordSystem : UDINT := 0;
select_coord_system : SMC_COORD_SYSTEM;
jogCartesianForward : ARRAY[0..5] OF BOOL ;
jogCartesianBackward : ARRAY[0..5] OF BOOL ;
bJogCartesianActive : BOOL;
bJogCartesianBusy : BOOL;

bJogCartesianError : BOOL;
bJogCartesianErrorID : SMC_ERROR;
jogCartesianPosition: SMC_POS_REF;

moveAbsJ_Enable : BOOL := FALSE;

moveAbsJ_Target : SMC_POS_REF;

moveAbsJ_BufferMode: SM3_Robotics.MC_BUFFER_MODE;

moveAbsJ_TransitionMode: SM3_Robotics.MC_TRANSITION_MODE;

moveAbsJ_TransitioParameter: ARRAY [0O..(SMC_RCNST.MAX_TRANS_PARAMS
1)] OF LREAL;

moveAbsJ_Done: BOOL;

moveAbsJ_Busy: BOOL;

moveAbsJ_Active: BOOL;

moveAbsJ_CommandAborted: BOOL;

moveAbsJ_CommandAccepted: BOOL;

moveAbsJ_Error: BOOL;
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moveAbsJ_ErrorID: SM3_Robotics.SMC_ERROR;
moveAbsJ_MovementId: SM3_Robotics.SMC_Movement_Id;

moveJ_Enable: BOOL := FALSE;

moveJ_Target: SM3_Robotics.SMC_POS_REF;
moveJ_Done: BOOL;

moveJ_Busy: BOOL;

moveJ_Active: BOOL;

moveJ_CommandAborted: BOOL;
moveJ_CommandAccepted: BOOL;

moveJ_Error: BOOL;

moveJ_ErrorID: SM3_Robotics.SMC_ERROR;
moveJ_MovementId: SM3_Robotics.SMC_Movement_Id;

movel_Enable: BOOL := FALSE;

movel_Target: SM3_Robotics.SMC_POS_REF;
movel_Done: BOOL;

movel_Busy: BOOL;

movel_Active: BOOL;

movel_CommandAborted: BOOL;
movel_CommandAccepted: BOOL;

movelL_Error: BOOL;

movel_ErrorID: SM3_Robotics.SMC_ERROR;
movel_MovementId: SM3_Robotics.SMC_Movement_Id;

bStop : BOOL;

stop_Done: BOOL;

stop_Busy: BOOL;

stop_Active: BOOL;

stop_CommandAborted: BOOL;
stop_CommandAccepted: BOOL;

stop_Error: BOOL;

stop_ErrorID: SM3_Robotics.SMC_ERROR;
stop_MovementId: SM3_Robotics.SMC_Movement_Id;

read_Axis_position_enable: BOOL := TRUE;

read_Axis_position_Valid: BOOL;

read_Axis_position_Busy: BOOL;

read_Axis_position_Error: BOOL;

read_Axis_position_ErrorID: SM3_Robotics.SMC_ERROR;
read_Axis_position_Position: SM3_Robotics.SMC_POS_REF;
read_Actual_Axis_position_Position: SM3_Robotics.SMC_POS_REF;
read_Axis_position_KinematicConfig: SM3_Robotics.TRAFO.CONFIGDATA;



126 read_Pose_position_enable: BOOL := TRUE;

127 read_Pose_position_Valid: BOOL;

128 read_Pose_position_Busy: BOOL;

129 read_Pose_position_Error: BOOL;

130 read_Pose_position_ErrorID: SM3_Robotics.SMC_ERROR;
131 read_Pose_position_Position: SM3_Robotics.SMC_POS_REF;
132 read_Pose_position_KinematicConfig: SM3_Robotics.TRAFO.CONFIGDATA;
133

134 set_Tool_Excute: BOOL;

135 set_Tool_ToolOffset: SM3_Robotics.MC_COORD_REF;

136 set_Tool_Done: BOOL;

137 set_Tool_Error: BOOL;

138 set_Tool_ErrorID: SM3_Robotics.SMC_ERROR;

139

140 bGMCS : BOOL := FALSE;

141 gmcs_coord: SM3_Robotics.MC_COORD_REF;

142

143 set_PathTolerance_Execute: BOOL := FALSE;

144 PathTolerance_AxislLag: SM3_Robotics.TRAFO.AXISPOS_REF;
145 PathTolerance_MaxPositionlLag: LREAL := 10000;

146 PathTolerance_MaxOrientationlLag: LREAL := 10000;
147 PathTolerance_Done: BOOL;

148 PathTolerance_Error: BOOL;

149 PathTolerance_ErrorID: SM3_Robotics.SMC_ERROR;

150

151 axispos : TRAFO.AXISPOS_REF;

152

153 robStatus: DINT;

154 bPower : BOOL := FALSE;

155 bEnable : BOOL := FALSE;

156 bReset : BOOL := FALSE;

157 bToolSet : BOOL := FALSE;

158 bwobjSet : BOOL := FALSE;

159

160 ToolOffsetl : MC_COORD_REF;

161 WobjOffsetl : MC_COORD_REF;

162

163 configl_enable :BOOL :=FALSE;

164 config2_enable :BOOL :=FALSE;

165 xElbowRight :BOOL :=FALSE;

166 config_to_set : TRAFO.Kin_Scara3_Z_Config;

167 config_read: TRAFO.Kin_Scara3_Z_ReadConfig;

168 skc: SMC_SetKinConfiguration;

169 skc_execure :BOOL :=FALSE;

170 NP1 :DINT:=1; nP2 :DINT:=1; nP3 :DINT:=1; nP4 :DINT:=1;
171 setConfig : SMC_SetKinConfiguration;

172 setConfig_Execute :BOOL :=FALSE;
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Scara3ZConfig : TRAFO.Kin_Scara3_Z_Config;
periodConfig :SM3_Robotics.TRAFO.CONFIGDATA ;

END_VAR

bRegulatorOn := TRUE; bDriveStart := TRUE;
bPower:= robPower; bEnable:= robEnable;
gPower (AxisGroup:= scara,bRegulatorOn:= bRegulatorOn,bDriveStart:=
bDriveStart,Status=>,Busy=>,Error=>,ErrorID=>) ;
gEnable (AxisGroup:= scara,Done=>,Busy=>,Error=>,ErrorID=>) ;
CASE state OF
0:
gPower .Enable := bPower;
IF gPower.Status THEN
state := state + 10;
ELSE
state := 0;
RETURN;
END_IF
10:
gEnable.Execute := bEnable;
IF gEnable.Done THEN
state := state + 10;
END_IF
20:
gReadStatus (AxisGroup:= scara);

gReadError (AxisGroup:= scara);

gSetTool (AxisGroup:= scara);

gSetWobj (AxisGroup:= scara);

gReset (AxisGroup := scara);

IF gPower.Status AND gEnable.Done THEN
gReadStatus.Enable :=TRUE;
gReadError.Enable := TRUE;
state := state + 10;

END_IF

END_CASE

nE robReset  THEN
gReset (AxisGroup := scara, Execute:=robReset,

Done=>,Busy=>,Error=>,ErrorID=>);

END_IF
IF state = 30 THEN
bPowerDone := TRUE;
ELSE
bPowerDone := FALSE;
END_IF



218 robStatus := state;
219 robState := robStatus;
220  IF robState <> 30 THEN
221 RETURN;
222 END_IF
223 // >>>> robStatus
224 IF gReadStatus.GroupErrorStop THEN
225 statusText :=CONCAT('Error :
' ,SMC_ErrorString(gReadError.GroupErrorID, SMC_LANGUAGE_TYPE.english));
226 ELSE

227 statusText := 'No Error';

228  END_IF

229

230  jogAxis(

231 AxisGroup:= scara,

232 Enable:= jogJointEnable, Forward:= jogForward, Backward:=
jogBackward,

233 MaxLinearDistance:= 100, MaxAngularDistance:= 100,

234 Velocity:= 1, Acceleration:= 10, Deceleration:= 10, Jerk:= 100,

235 Ve'lFactor:= jogSpeedFactor, AccFactor:= 1, JerkFactor:= 1,
TorqueFactor:= 1,

236 CoordSystem:= SMC_COORD_SYSTEM.ACS, ABC_as_ACS:= FALSE,

23 Active=> bJogAxisActive, Busy=> bJogAxisBusy,

238 Error=> bJogAxisError, ErrorID=> bJogAxisErrorID, CurrentPosition=>

jogAxisPosition);

239

240  jogCartesian(

241 AxisGroup := scara,

242 Enable := jogCartEnable, Forward :=
jogCartesianForward, Backward := jogCartesianBackward,

243 MaxLinearDistance := 20, MaxAngularDistance = 20,

244 Velocity := 1, Acceleration = 10,
Deceleration := 10, Jerk := 100,

245 VelFactor := jogSpeedFactor, AccFactor:= 1,
JerkFactor:= 1, TorqueFactor:= 1,

246 CoordSystem := SMC_COORD_SYSTEM.MCS,
ABC_as_ACS := FALSE,

247 Active => bJogCartesianActive, Busy
=> bJogCartesianBusy,

248 Error => bJogCartesianError, ErrorID => bJogCartesianErrorID,
CurrentPosition=> jogCartesianPosition);

249

250 IF TRUE THEN

251 read_Axis_position(

252 AxisGroup:= scara, Enable:= read_Axis_position_enable,

253 CoordSystem:= SMC_COORD_SYSTEM.ACS,



254 Valid=> read_Axis_position_Valid, Busy=>
read_Axis_position_Busy,

255 Error=> read_Axis_position_Error, ErrorID=>
read_Axis_position_ErrorID,

256 Position=> read_Axis_position_Position, KinematicConfig=>
read_Axis_position_KinematicConfig);

257 END_TIF

258

259

260 select_coord_system := SMC_COORD_SYSTEM.MCS ;

261 IF TRUE THEN

262 read_Pose_position(
263 AxisGroup:= scara,
264 Enable:= read_Pose_position_enable, CoordSystem:=

select_coord_system,

265 Valid=> read_Pose_position_Valid, Busy=>
read_Pose_position_Busy,

266 Error=> read_Pose_position_Error, ErrorID=>
read_Pose_position_ErrorID,

267 Position=> read_Pose_position_Position, KinematicConfig=>

read_Pose_position_KinematicConfig);

268

269 config_to_set(xElbowRight := xElbowRight, nPeriodAl:=nP1,
nPeriodA2:=nP2, nPeriodA3:=nP3, Config=>periodConfig);

270 IF configl_enable THEN

271 skc (AxisGroup := scara, Execute := skc_execure, ConfigData :=
periodConfig, Done =>, Busy =>, Error =>, ErrorId=>);

272 END_IF

273 IF config2_enable AND read_Pose_position.Valid THEN

274 setConfig(AxisGroup:= scara, Execute:= setConfig_Execute,
ConfigData:= read_Pose_position_KinematicConfig,

275 Done=>, Busy=>, Error=>, ErrorID=>);

276 IF setConfig.Done THEN

277 setConfig_Execute := FALSE ;

278 ELSIF setConfig.Error THEN

279 setConfig_Execute := FALSE ;

280 END_IF

281 END_TIF

282 END_IF

283

284  CASE -iCoordSystem OF

285 0:

286 select_coord_system := SMC_COORD_SYSTEM.MCS ;

287 iLg

288 select_coord_system := SMC_COORD_SYSTEM.PCS_1;

289 ELSE

290 select_coord_system := SMC_COORD_SYSTEM.MCS ;
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END_CASE

axispos.
axispos.
fbGroupS

)

moveAbsJ

moveAbsJ

moveJ (

moved_Co

moveJ_Mo

movel (

1000,

al@ := 100000000; axispos.al := 10000OCO0; axispos.a2 := 100000000;
a3 := 100000000; axispos.ad4 := 1OOOOOOOO; axispos.a5 := 100000000;
etPathTolerance(

AxisGroup := scara,

Execute := set_PathTolerance_Execute,

MaxPositionLag := 1000000,
MaxOrientationlLag := 360000,
MaxAxislLag := axispos

(

AxisGroup:= scara,

Execute:= moveAbsJ_Enable,

Position:= moveAbsJ_Target, MovementType:= ,

CoordSystem:= SMC_COORD_SYSTEM.ACS,

BufferMode:= SM3_Robotics.MC_BUFFER_MODE.Aborting,
TransitionMode:= SM3_Robotics.MC_TRANSITION_MODE.TMNone,
TransitionParameter:= moveAbsJ_TransitioParameter,

VelFactor:= 1, AccFactor:= 1, JerkFactor:= 1, TorqueFactor:= 1,
Done=> moveAbsJ_Done, Busy=> moveAbsJ_Busy, Active=> moveAbsJ_Active,
CommandAborted=> moveAbsJ_CommandAborted, CommandAccepted=>
_CommandAccepted,

Error=> moveAbsJ_Error, ErrorID=> moveAbsJ_ErrorID,

MovementId=>moveAbsJ_MovementId) ;

AxisGroup:= scara,

Execute:= moveJ_Enable, Position:= movel_Target, MovementType:= ,
CoordSystem:= SMC_COORD_SYSTEM.PCS_1,

BufferMode:= SM3_Robotics.MC_BUFFER_MODE.Aborting,
TransitionMode:= SM3_Robotics.MC_TRANSITION_MODE.TMNone,
TransitionParameter:= moveAbsJ_TransitioParameter,

VelFactor:= 1, AccFactor:= 1, JerkFactor:= 1, TorqueFactor:= 1,
Done=> moveJ_Done, Busy=> moveJ_Busy, Active=> moveJ_Active,
CommandAborted=> moveJ_CommandAborted, CommandAccepted=>
mmandAccepted,

Error=> moveJ_Error, ErrorID=> moveJ_ErrorID, MovementId=>
vementId);

AxisGroup:= scara, Execute:= movel_Enable, Position:= movel_Target,
Velocity:= 100, Acceleration:= 1000, Deceleration:= 1000, Jerk:=

CoordSystem:= SMC_COORD_SYSTEM.MCS,
BufferMode:= SM3_Robotics.MC_BUFFER_MODE.Aborting,
TransitionMode:= SM3_Robotics.MC_TRANSITION_MODE.TMNone,

TransitionParameter:= moveAbsJ_TransitioParameter,
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OrientationMode:= SMC_ORIENTATION_MODE.GreatCircle,

VelFactor:= 1, AccFactor:= 1, JerkFactor:= 1, TorqueFactor:= 1,

Done=> movel_Done, Busy=> movel_Busy, Active=> movel_Active,

CommandAborted=> movel_CommandAborted, CommandAccepted=>
movel_CommandAccepted,

Error=> movelL_Error, ErrorID=> movelL_ErrorID, MovementId=>
movel_MovementId) ;
gStop (

AxisGroup:= scara,

Execute:= bStop,

Deceleration:= 1000, Jerk:= 1000, AccFactor:= 1, JerkFactor:= 1,
TorqueFactor:= 1,

ClearMovements:=TRUE,

Done=> stop_Done, Busy=> stop_Busy, Active=> stop_Active,

CommandAborted=> stop_CommandAborted, CommandAccepted=>
stop_CommandAccepted,

Error=> stop_Error, ErrorID=> stop_ErrorID, MovementId=>

stop_MovementId) ;



