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Presentation O
verview

B
asic concepts and overview

H
ardw

are / S
ystem

 R
equirem

ents
S

ystem
 S

etup
D

rive/S
ystem

 com
m

issioning
P

art/Tool D
ata / Tool P

rogram
s

B
asic O

peration
C

om
m

and/S
tatus S

ignals
R

untim
e S

tatus D
ata

Tool P
rogram

 O
peration

Test M
ode

A
dvanced O

peration
S

hort P
art

O
ptim

ized R
eturn

R
egistration

B
ad M

aterial Tracking
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System
 C

oncept for Flying Shear (1)

Flying S
hear is provided as a Turn-key system

 solution
C

om
plete system

 provided on M
M

C
 card

P
LC

 program
 –

read to run project (no P
C

 required)
P

LC
 A

rchive code –
U

ser Tool program
s and FS

 library
V

C
P

 precom
piled screens –

ready to load via U
S

B
 stick

C
ore technology is contained in Library (no user m

odifications allow
ed)

O
ffered w

ith D
igital I/O

 or P
rofiB

us interface (E
thernet IP

 /  D
evice_N

et??)
O

ptional V
C

P
 H

M
I for com

m
issioning and operation 

For basic system
s no P

LC
 program

m
ing is required ( N

o IndraLogic
)

For advanced system
s custom

 U
ser Tool P

rogram
s allow

 additional 
functionality (IndraLogic required to program

 tool tem
plates )

C
om

m
issioning of D

rive requires IndraW
orks (from

 V
C

P
 possible)

C
om

m
issioning of Flying Shear w

ith either V
C

P
, P

rofiB
us or IndraLogic
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System
 C

oncept for Flying Shear (2)C
SH

1.2 –PL-ESN
-EN

2

serial interface

Parallel 
I/O
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System
 C

oncept for Flying Shear (3)

C
ut P

rocess C
ycle



7
Electric D

rives and C
ontrols     2007-07-23   J. Bock, BR

C
/EA

M
©

Alle R
echte bei Bosch R

exroth AG
, auch für den Fall von Schutzrechtsanm

eldungen. Jede Verfügungsbefugnis, w
ie Kopier-und W

eitergaberecht, bei uns.

System
 C

oncept for Flying Shear (4) C
ut Types

The follow
ing C

ut Types are currently supported
P

roduction C
ut

–
retrieve P

art data and execute 
C

rop C
ut

–
retrieve C

rop cut data and execute w
/A

P
S

* 
Im

m
ediate C

ut 
–

Im
m

ediately lock on to m
aterial and cut w

/A
P

S
*

Inhibit C
ut 

–
B

locks program
m

ed cut cycle, Im
m

ediate C
ut on 

release
Test C

ut 
–

retrieve Test cut data and execute 

A
dvanced C

ut Types
P

roduct R
egistration 

–
M

odify P
art length dependent on 

register m
ark

B
ad M

aterial 
–

M
odify P

roduction cycle dependent on  
m

aterial quality

* A
PS = A

uto Production Start
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System
 C

oncept for Flying Shear (5) Short Part

S
hort P

arts occur w
hen the carriage is not able to com

e back fully to the 
R

eturn P
osition before the next cut position approaches:

Factors that have the greatest influences are:
-

R
eturn V

elocity*
-

R
eturn Acceleration (also used for S

ync A
cceleration)*

-
M

aterial S
peed*

-
P

art Length*
-

M
in C

ut P
osition and M

in S
troke P

osition
The m

ost critical factor in m
aking a successful cut is the TotalS

ync Tim
e 

required to com
plete the cut cycle based on the available travel. 

-
Tool Tim

e (Tool D
ate), M

ax Travel Lim
it, R

eturn A
cceleration and

m
aterial speed are used to calculate if sufficient dynam

ics are 
available to m

ake a cut based on the current settings.
C

ut-P
oint C

reeping -defines the m
ovem

ent of cut-point closer to the M
ax 

Travel Lim
it during successive cuts and w

ill eventually stop the
system

 
w

ith a controlled stop (E
rror: Tool C

ycle Lim
it or Insufficient D

ynam
ics)

S
ingle-S

tep Lock-on is used during Short Part P
rocessing
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System
 C

oncept Flying Shear (6) O
ptim

ized R
eturn

O
ptim

ized R
eturn is an acceleration optim

ized profile that is used to 
m

inim
ize the pow

er requirem
ents or low

er the m
echanical w

ear on the 
carriage during m

ovem
ent to the R

eturn P
osition. 

The return profile begins w
hen the cut has been com

pleted and the 
carriage is desynchronized from

 the m
aterial and ends w

hen the return 
position has been reached. A

utom
atically disabled for short parts.

W
hen enabled (set Tool R

eturn Type = 1) the follow
ing factor used to 

determ
ine the shape of the return profile: 

N
o m

ore then 80%
 of return travel tim

e
N

o m
ore then 80%

 of m
ax travel

N
o Less then 10%

 of return velocity

 

N
orm

al R
eturn

O
ptim

ized R
eturn 

Pos 
M

ax 
T

ravel 

 

N
o

rm
al R

etu
rn

O
p

tim
ized

 R
etu

rn
 

V
E

L
 

A
C

C
E

L
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H
ardw

are / Softw
are R

equirem
ents

H
ardw

are / S
ystem

 R
equirem

ents
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H
ardw

are / Softw
are R

equirem
ents

D
rive Firm

w
are

-FW
A

-IN
D

R
V

*-M
P

H
-04V

20 or higher
D

rive H
ardw

are
A

m
plifier

-H
C

S
02.1**

C
ontrol Section
-

P
arallel I/O

 
-C

S
H

01.2C
-P

L-E
N

1-E
N

2-**
-

P
rofiB

us 
-C

S
H

01.2C
-P

B
-E

N
1-E

N
2-**

M
otor

-A
s required

V
C

P
 08.2**

S
oftw

are (built w
ith the follow

ing FW
S )

IndraW
orks M

LD
 

-05V
02.0011

IndraLogic V
ersion

-1.60.2375
V

I C
om

poser
-2.02.00198
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B
asic C

onfiguration

D
rive and S

ystem
 C

om
m

issioning
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B
asic C

onfiguration (1) D
rive Setup

Insert M
M

C
 card and pow

er on D
rive

E
stablish E

thernet connection betw
een D

rive and IndraW
orks

From
 IndraW

orks or V
C

P
 place the drive into Param

eter m
ode then:

B
ase param

eter load
C

onfigure the drives m
echanical param

eters (G
ear ratio, Feed 

C
onstant, Travel Lim

its, H
om

ing, etc…
)

C
onfigure the drives M

W
 encoder

C
onfigure P

-0-0159 M
W

 encoder feed constant

From
 IndraW

orks or V
C

P
 place the system

 into R
un m

ode then:
S

ystem
 D

rive Param
eter Base load autom

atically executes
-

S-0-0026/27/328/329
D

igital I/O
 X15

-
P-0-0300/301/302

X31/32 I/O
-

P-0-4080/4081/4084
ProfiBus X41

-
S-0-0076/44/160/86/756

Scaling
-

S-0-0426/
Probe signal

-
P-0-0750/765

M
aster D

ata

D
rive should now

 in B
b ready for pow

er 
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B
asic C

onfiguration (2) Flying Shear param
eters

C
onfigure FS

 S
ystem

 param
eters (VC

P
, IndraLogic or P

rofiBus) :
-

R
eturn P

osition, V
elocity, A

cceleration –
std. return profile

-
S

ystem
 S

oftw
are travel lim

its –
system

 lim
its, m

ake sm
aller than 

drive
-

Travel P
ulse D

istance –
pulses O

utput B
it.04 (100m

s)
-

M
in S

ync D
istance –

sm
allest allow

ed sync w
indow

-
M

W
 Feed constant –

read only from
 P

-0-0159
-

M
W

 C
orrection Factor –

allow
s corrections to Feed constant 

-
Jog Fast/S

low
 V

elocity and Acceleration –
jog settings

-
E

rror D
eceleration –

rate used during error stop conditions
-

S
eparation V

elocity &
 A

cceleration –
separation betw

een parts
-

R
egistration S

ensor O
ffset / Enable / M

ax C
orrection / M

issed 
m

arks –
com

m
on registration param

eters
-

S
ystem

 Language –
set language including drive

-
S

ystem
 U

nits –
read from

 drive
-

S
pecial C

ut D
ata (C

ropC
ut, Im

m
ediateC

ut, TestC
ut)

-
B

ad M
aterial P

rocessing D
ata (S

crap C
ut, A

lternate C
ut )
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B
asic C

onfiguration (2) Flying Shear param
eters
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B
asic C

onfiguration (3) Part D
ata

P
art D

ate describes the attributes of the part (i.e. length, quantity, etc…
) 

The S
ystem

 contains 100 part profiles m
aintain in retained m

em
ory.

D
uring production these files are retrieved for processing

C
hanges to part data are carry out on the nextcut cycle

S
pecial Part profiles are m

aintain for C
ropC

ut, Im
m

C
ut, TestC

ut

 
Part 
D

ata

V
C

P 

PC
/PL

C
 

Flying 
Shear 

FB
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B
asic C

onfiguration (3) Part D
ata

The V
C

P
 part data screens provides an easy m

ethod to enter data.
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B
asic C

onfiguration (4) Tool D
ata

Tool D
ate describes the attributes of the cut (i.e. offsets, tim

e, etc…
) 

The S
ystem

 contains 20 U
ser Tool profiles m

aintain in retained m
em

ory.
D

uring production [P
art_D

ata.Tool_P
rogram

] points to the tool data that 
w

ill be used for the next cut
C

hanges to tool data are carry out on the next cycle
S

pecial Tool profiles are m
aintain for E

m
ergency R

etraction, Im
m

C
ut

 

V
C

P
 

P
C

/P
L

C

Indra 
L

o gic
P

L
C

 
I/O

 

T
ool 

D
ata

U
ser T

ool 
P

rogram
s 

Flying 
Shear 

FB
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B
asic C

onfiguration (4) Tool D
ata

The V
C

P
 tool data screens provides an easy m

ethod to enter data.
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B
asic C

onfiguration (5) Tool Program

Tool P
rogram

s describe special processes needed to m
ake a cut 

The S
ystem

 provides 20 U
ser_Tool_P

rogram
 tem

plates
D

uring production [P
art_D

ata.Tool_P
rogram

] points to the optional 
U

ser_Tool_P
rogram

 that the w
ill run in the P

LC
 task (10m

s)
C

hanges to U
ser_Tool_P

rogram
 require IndraLogic to edit and dow

nload
The E

m
ergency R

etraction, Im
m

C
ut program

s m
ust be edited

U
ser T

ool 
Program

s 

V
C

P 

PC
/PL

C

Indra 
L

ogic
PL

C
 

I/O
 

T
ool 

D
ata

U
ser T

ool 
Program

s 

Flying 
Shear 

FB
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B
asic C

onfiguration (5) Tool Program

Tem
plate for U

ser Tool_P
rogram

_10
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B
asic O

perationS
ystem

 operation
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B
asic O

peration (1) System
 C

om
m

and Signals

C
ontrol Signals -

P
aram

eter –
sets drive into P

-2 (m
ust be in m

anual m
ode, drive enable O

FF)
M

anual –
(A

uto input set LO
W

 ) 
-

H
om

ing –
com

m
ands the carriage to reference (A

bs E
nc –

does nothing) 
-

Jog P
lus and Jog M

inus –
level com

m
ands the carriage to jog +/-

-
Jog S

peed Fast –
H

IG
H

 selects fast jog speed, LO
W

 selects slow
 speed 

-
Im

m
ediate C

ut -com
m

ands the carriage to sync to m
aterial then cut

A
uto –

(A
uto input set H

IG
H

 and drive enable O
N

 and no drive errors ) 
-

S
top –

not S
top signal m

ust be high to run norm
al production and low

 to stop
-

S
tart –

m
om

entary signal (pulse) starts production
-

C
rop C

ut –
m

om
entary signal (pulse) starts crop cut *

-
Im

m
ediate C

ut –
m

om
entary signal (pulse) starts Im

m
ediately lock to m

aterial *
-

Inhibit C
ut –

positive level blocks cut cycle, Im
m

ediate C
ut on release

-
Test C

ut –
m

om
entary signal (pulse) injects a test cut as next cut cycle

Test M
ode –

Sim
ulate m

aterial m
oving to test production/system

 settings
-

E
nable Test M

ode –
sets Virtual M

aster as the m
aster position input

-
R

un -positive level runs V
M

, S
tops on release

* APS = Auto Production Start
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B
asic O

peration (2) G
lobal Input Signals

FS_C
O

N
N

EC
T_R

TD
-G

LO
BAL IN

P
U

T SIG
N

ALS 
C

m
d_C

ropC
ut (B

O
O

L)
-C

om
m

ands the C
ropC

ut sequence to start (E
D

G
E

)
C

m
d_D

riveP
ow

er (B
O

O
L)

-C
om

m
ands the D

rive to be enabled (LE
V

E
L)

C
m

d_D
riveR

eset (B
O

O
L)

-C
om

m
ands the D

rive error to be cleared (E
D

G
E

)
C

m
d_E

rrorC
lear (B

O
O

L)
-C

om
m

ands the FS
 error to be cleared (E

D
G

E
)

C
m

d_E
m

ergencyH
alt (B

O
O

L)
-C

om
m

ands the carriage to halt at E
rrorD

ecl (E
D

G
E

) 
C

m
d_H

om
eD

rive (B
O

O
L)

-C
om

m
ands the D

rive to start the hom
ing sequence (E

D
G

E
) 

C
m

d_Im
m

ediateC
ut (B

O
O

L)
-C

om
m

ands the Im
m

ediateC
ut sequence to start (E

D
G

E
) 

C
m

d_InhibitC
ut (B

O
O

L)
-C

om
m

ands the current cut to be Inhibited (LE
V

E
L) 

C
m

d_JogM
inus (B

O
O

L)
-C

om
m

ands the carriage to jogging m
inus direction (LE

V
E

L) 
C

m
d_JogPlus (B

O
O

L)
-C

om
m

ands the carriage to jogging plus direction (LE
V

E
L) 

C
m

d_JogS
peedFast  (B

O
O

L)
-S

elects the fast jog speed w
hen high (LE

V
E

L) 
C

m
d_M

odeAuto (B
O

O
L)

-C
om

m
ands the FB

 to goto A
uto m

ode from
 M

anual (LE
V

E
L) 

C
m

d_M
odeP

aram
eter (B

O
O

L)
-C

om
m

ands the D
rive to enter param

eter m
ode (P

2) (LE
V

E
L) 

C
m

d_nS
top (B

O
O

L)
-C

om
m

ands the FS
 to stop processing if not active (LE

V
E

L) 
C

m
d_R

esum
e (B

O
O

L)
-C

om
m

ands the FS
 to resum

e a active production run (E
D

G
E

) 
C

m
d_S

tartN
ew

 (B
O

O
L)

-C
om

m
ands the FS

 to start a new
 production run (E

D
G

E
) 

C
m

d_S
tart (B

O
O

L)
-C

om
m

ands the FS
 to start processing if active (E

D
G

E
) 

C
m

d_S
tartingP

artIndex  (D
IN

T)
-S

election for the S
tarting P

art Index for first C
m

d_S
tart  

C
m

d_S
tartP

roductionR
un (B

O
O

L)
-Internal C

om
m

and to execute C
m

d_S
tartingP

artIndex (E
D

G
E

) 
C

m
d_S

tartS
eparation (B

O
O

L)
-C

om
m

ands the start of separation offset profile (E
D

G
E

) 
C

m
d_TestC

ut (B
O

O
L)

-C
om

m
ands FS

 to process a Test C
ut as next part (E

D
G

E
) 

C
m

d_TestM
odeEnable (B

O
O

L)
-C

om
m

ands sw
itch from

 R
ealM

aster to V
irtM

aster (LE
V

E
L) 
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, auch für den Fall von Schutzrechtsanm
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B
asic O

peration (3) System
 Status Signals

S
tatus S

ignals
S

ystem
 S

tatus 
-

A
ctive M

odes -A
uto, M

anual, P
aram

eter, Test
-

C
urrent M

aster / S
lave  P

osition and V
elocity

-
E

rror status –
E

rror B
it, E

rrorID
, E

rrorIdent, Travel lim
its

-
W

arning status –
W

arning B
it, E

rrorID
, E

rrorIdent 
M

anual –
(w

hen A
uto input is LO

W
 )

-
D

rive R
eady, D

rive E
rror, D

rive M
essage

-
H

om
ed –carriage referenced (both Inc and A

bs E
ncoders) 

-
Jog P

lus, Jog M
inus, Jog S

peed Fast –
actively jog +/-at selected speed

A
uto –

(w
hen A

uto input is H
IG

H
) 

-
P

roduction A
ctive -running norm

al production 
-

C
rop C

ut / Im
m

ediate C
ut / Inhibit C

ut / Test C
ut –

A
ctive

-
O

peration signals –
InC

ycle, InS
ync, M

inC
ut, M

inS
troke, R

eturning, P
art C

om
plete 

-
Tool_O

utput –
dedicated output indicating the carriage is in sync and ready to start cut

-
Tool_D

one –
dedicated input indicating the tool is com

plete and carriage can return hom
e

-
P

roduct R
egistration –

M
issed m

ark count and M
issed m

ark error bit
-

B
ad M

aterial –
S

crapC
ut, S

alvageC
ut, A

lternateC
ut, N

orm
alC

ut, C
ut counts, C

ut Length
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B
asic O

peration (4) G
lobal O

utput Signals

FS_C
O

N
N

EC
T_R

TD
-G

LO
B

A
L O

U
TP

U
T S

IG
N

A
LS

 
S

tat_A
lternateP

artA
ctive  (B

O
O

L)
-

Indicates the A
lt P

art com
m

and is active  
S

tat_A
lternateP

artC
ount  (D

IN
T)

-
Indicates the num

ber of A
lt P

art m
ade  

S
tat_A

tM
inC

ut  (B
O

O
L)

-
Indicates the M

inC
utP

osition has been reached  
S

tat_A
tM

inS
troke  (B

O
O

L)
-

Indicates the M
inS

trokeP
osition has been reached  

S
tat_A

utoM
odeA

ctive (B
O

O
L)

-
Indicates the M

inC
utP

osition has been reached  
S

tat_C
om

m
andType (U

IN
T) 

-
Indicates w

hich com
m

and is active  
S

tat_C
ropC

utA
ctive  (B

O
O

L)
-

Indicates the C
ropC

ut com
m

and is active  
S

tat_C
urrentC

ount  (D
IN

T)
-

Indicates C
urrent num

ber of parts com
pleted  

S
tat_C

urrentM
asterP

osition  (R
E

A
L)

-
Indicates C

urrent relative position of m
aterial  

S
tat_C

urrentM
asterV

elocity  (R
E

A
L)

-
Indicates C

urrent velocity of m
aterial  

S
tat_C

urrentS
laveP

osition  (R
E

A
L)

-
Indicates C

urrent absolute position of carriage  
S

tat_C
urrentS

laveV
elocity  (R

E
A

L)
-

Indicates C
urrent velocity of carriage  

S
tat_D

riveH
om

ed (B
O

O
L)

-
D

rive has been referenced  
S

tat_D
riveP

ow
erO

n (B
O

O
L)

-
D

rive has pow
er  

S
tat_E

rror  (B
O

O
L)

-
Flying S

hear S
ystem

 has an error  
S

tat_E
rror_FS

FB
  (B

O
O

L)
-

Flying S
hear FB

 has an error  
S

tat_E
rror_M

odeFB
  (B

O
O

L)
-

Flying S
hear M

odeFB
 has an error  

S
tat_E

rror_ToolP
rogram

  (B
O

O
L)

-
Flying S

hear Tool P
rogram

 has an error  
S

tat_E
rrorB

link  (B
O

O
L)

-
Tim

er pulse used to sw
itch status m

essages  
S

tat_E
rrorID

  (D
IN

T)
-

E
R

R
O

R
 ID

 E
R

R
O

R
_C

O
D

E
(E

N
U

M
)

S
tat_E

rrorIdentTable  (D
IN

T)
-

E
R

R
O

R
 ID

 Table E
R

R
O

R
_TA

B
LE

(E
N

U
M

) 
S

tat_E
rrorIdentA

dditional1  (D
IN

T)
-

E
R

R
O

R
 ID

 A
D

D
1 see FB

 constants for codes  
S

tat_E
rrorIdentA

dditional2  (D
IN

T)
-

E
R

R
O

R
 ID

 A
D

D
2 see FB

 constants for codes  
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B
asic O

peration (5) G
lobal O

utput Signals

FS_C
O

N
N

EC
T_R

TD
-G

LO
B

A
L O

U
TP

U
T S

IG
N

A
LS

 
S

tat_H
om

ingA
ctive (B

O
O

L)
-Indicates the H

om
ing com

m
and is active  

S
tat_Im

m
ediateC

utA
ctive (B

O
O

L)
-Indicates the Im

m
ediateC

ut com
m

and is active  
S

tat_InhibitC
utA

ctive (B
O

O
L)

-Indicates the Inhibit C
ut com

m
and is active  

S
tat_InC

ycle (B
O

O
L)

-Indicates the carriage is starting the sync process  
S

tat_InS
ync (B

O
O

L)
-Indicates the carriage is in sync w

ith the m
aterial  

S
tat_JogM

inusA
ctive (B

O
O

L)
-Indicates the carriage is jogging in the m

inus direction  
S

tat_JogP
lusA

ctive (B
O

O
L)

-Indicates the carriage is jogging in the plus direction  
S

tat_LastC
utLength (R

E
A

L)
-Indicates the approxim

ate length of the last part  
S

tat_M
anualM

odeA
ctive (B

O
O

L)
-Indicates the system

 is in M
anual m

ode  
S

tat_M
axP

ositionLim
it (B

O
O

L)
-Indicates the carriage has reached positive travel lim

it  
S

tat_M
axTravel (R

E
A

L)
-P

rovides the carriage positive travel lim
it position  

S
tat_M

inTravel (R
E

A
L)

-P
rovides the carriage negative travel lim

it position  
S

tat_M
inP

ositionLim
it  (B

O
O

L)
-Indicates the carriage has reached negitive travel lim

it  
S

tat_M
issedM

arkC
ount  (D

IN
T)

-N
um

ber of m
issed registration m

arks before error 
S

tat_M
issedM

arkE
rror (B

O
O

L)
-Indicates the m

issed m
arks count has been reached 

S
tat_N

orm
P

artA
ctive (B

O
O

L)
-Indicates the requested P

art com
m

and is active  
S

tat_P
aram

eterM
odeA

ctive (B
O

O
L)

-Indicates the system
 is in P

aram
eter m

ode  
S

tat_P
artC

om
plete (B

O
O

L)
-Indicates that the current part is com

pleted  
S

tat_P
artD

ataR
eady (B

O
O

L)
-Indicates that the current P

art D
ata is ready  

S
tat_P

roductionA
ctive (B

O
O

L)
-Indicates that the current P

art is in process  
S

tat_R
eturnA

ctive (B
O

O
L)

-Indicates the carriage is m
oving to the return position  
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exroth AG
, auch für den Fall von Schutzrechtsanm
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ie Kopier-und W
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B
asic O

peration (6) G
lobal O

utput Signals

FS_C
O

N
N

EC
T_R

TD
-G

LO
B

A
L O

U
TP

U
T S

IG
N

A
LS

 
S

tat_S
alvageP

artA
ctive  (B

O
O

L) 
-Indicates a S

alvage P
art is being m

ade 
S

tat_S
alvageP

artC
ount  (D

IN
T)

-Indicates the num
ber of S

alvage P
art m

ade  
S

tat_S
alvageP

artLength  (R
E

A
L) 

-Indicates the length of the S
alvage P

art m
ade 

S
tat_S

crapP
artA

ctive  (B
O

O
L)

-Indicates the S
crap P

art com
m

and is active  
S

tat_S
crapP

artC
ount  (D

IN
T)

-Indicates the num
ber of S

crap P
art m

ade  
S

tat_S
eparationD

one  (B
O

O
L)

-S
eparation offset profile is com

plete  
S

tat_TestC
utA

ctive  (B
O

O
L)

-Indicates the Test C
ut com

m
and is active  

S
tat_TestM

odeA
ctive (B

O
O

L)
-Indicates the TestM

ode is active, V
irt M

aster  
S

tat_ToolC
om

plete  (B
O

O
L)

-Indicates Tool cycle com
pleted (U

S
E

R
 A

C
TIV

A
TE

D
)  

S
tat_ToolC

ycleS
tate  (D

IN
T)

-Indicates the Tool C
ycle S

tate   
S

tat_ToolC
ycleTim

e  (R
E

A
L)

-Indicates the Tim
e of the last tool cycle  

S
tat_ToolD

ataR
eady  (B

O
O

L)
-Indicates the Tool data for the current part is ready  

S
tat_ToolO

utput  (B
O

O
L)

-Indicates Tool can start (In-S
ync and M

inC
ut P

osition 
S

tat_ToolR
unTim

e  (R
E

A
L)

-D
isplays the Tool R

un Tim
e for last cut cycle  

S
tat_TravelP

ulse  (B
O

O
L)

-Indicator pulse every param
eter-TravelP

ulseD
istance 

S
tat_W

arningE
rr  (B

O
O

L)
-Flying S

hear S
ystem

 has an non-fatal error  
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, auch für den Fall von Schutzrechtsanm
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B
asic O

peration (7) G
lobal U

ser Tool Signals

The system
 has been preconfigured w

ith a set of user I/O
 and V

ariables 
to allow

 data to be passed easily betw
een the U

ser_Tool_P
rogram

,
P

arallel I/O
, H

M
I device (V

C
P

, etc…
), user P

LC
 and other devices.

D
ata is retained and available on pow

er-up
D

ata includes (5-Inputs, 5-O
utputs, 5-D

Integers, 5-R
eals, 1-M

essage)
The Inputs/outputs are m

apped to X-15 (P
arallel I/O

 bits 11-15) or for 
P

rofiB
us real-tim

e data w
ords P

-0-1390 / P
-0-1410 (bits 11-15) 
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exroth AG
, auch für den Fall von Schutzrechtsanm
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B
asic O

peration (8) G
lobal U

ser Tool Signals

FS_C
O

N
N

EC
T_R

TD
-G

LO
B

A
L U

S
E

R
 TO

O
L P

R
O

G
R

A
M

 S
IG

N
A

LS
 

U
TP

_Input1  (B
O

O
L)

-U
ser digital Input_1 to P

LC
 or H

M
I  

U
TP

_Input2  (B
O

O
L)

-U
ser digital Input_2 to P

LC
 or H

M
I  

U
TP

_Input3  (B
O

O
L)

-U
ser digital Input_3 to P

LC
 or H

M
I  

U
TP

_Input4  (B
O

O
L)

-U
ser digital Input_4 to P

LC
 or H

M
I  

U
TP

_Input5  (B
O

O
L)

-U
ser digital Input_5 to P

LC
 or H

M
I  

U
TP

_O
utput1  (B

O
O

L)
-U

ser digital O
utput_1 to P

LC
 or H

M
I  

U
TP

_O
utput2  (B

O
O

L)
-U

ser digital O
utput_2 to P

LC
 or H

M
I  

U
TP

_O
utput3  (B

O
O

L)
-U

ser digital O
utput_3 to P

LC
 or H

M
I  

U
TP

_O
utput4  (B

O
O

L)
-U

ser digital O
utput_4 to P

LC
 or H

M
I  

U
TP

_O
utput5  (B

O
O

L)
-U

ser digital O
utput_5 to P

LC
 or H

M
I  

U
TP

_IntV
ar01  (D

IN
T)

-U
ser Integer_1 V

ariable to P
LC

 or H
M

I  
U

TP
_IntV

ar02  (D
IN

T)
-U

ser Integer_2 V
ariable to P

LC
 or H

M
I  

U
TP

_IntV
ar03  (D

IN
T)

-U
ser Integer_3 V

ariable to P
LC

 or H
M

I  
U

TP
_IntV

ar04  (D
IN

T)
-U

ser Integer_4 V
ariable to P

LC
 or H

M
I  

U
TP

_IntV
ar05  (D

IN
T)

-U
ser Integer_5 V

ariable to P
LC

 or H
M

I  
U

TP
_R

ealV
ar01  (R

E
A

L)
-U

ser R
eal_1 V

ariable to P
LC

 or H
M

I  
U

TP
_R

ealV
ar02  (R

E
A

L)
-U

ser R
eal_2 V

ariable to P
LC

 or H
M

I  
U

TP
_R

ealV
ar03  (R

E
A

L)
-U

ser R
eal_3 V

ariable to P
LC

 or H
M

I  
U

TP
_R

ealV
ar04  (R

E
A

L)
-U

ser R
eal_4 V

ariable to P
LC

 or H
M

I  
U

TP
_R

ealV
ar05  (R

E
A

L)
-U

ser R
eal_5 V

ariable to P
LC

 or H
M

I  
U

TP
_M

essage : S
TR

IN
G

(64);
-U

ser m
essage to P

LC
 or H

M
I  

U
TP

_ToolC
om

plete  (B
O

O
L)

-U
ser Tool D

one S
ignal to I/O

 M
ux_C

hannel 
U

TP
_ToolInit  (B

O
O

L)
-S

ignal that Tool-P
rogram

 is in initial run cycle  
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echte bei Bosch R

exroth AG
, auch für den Fall von Schutzrechtsanm
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B
asic O

peration (1) Production Start-up

P
ow

er-up drive and H
om

e axis (V
C

P
 M

anual S
creen)

E
nter a valid starting part index (V

C
P

 P
roduction Setup S

creen)
E

nable (A
uto) m

ode and (S
top) inputs (V

C
P

 M
ain S

creen)
S

tart m
ethods

S
tart w

ith forced C
ropC

ut –
S

elect F2 button (C
ropC

ut)
S

tart w
ith forced Im

m
ediateC

ut –
S

elect F3 button (Im
m

C
ut)

S
tart w

ith auto C
ropC

ut –
Select (S

tart) button
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echte bei Bosch R

exroth AG
, auch für den Fall von Schutzrechtsanm

eldungen. Jede Verfügungsbefugnis, w
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eitergaberecht, bei uns.

B
asic O

peration (2) R
unning Production

P
roduction control

Inhibit C
ut –

S
elect F4 button (InhibitC

ut) to hold further cuts
Test C

ut –
Select F1 button (TestC

ut) to force test cut as next part
S

top production –
deselect S

top button to halt production
R

estart production –
E

nable S
top then select Start (auto crop if required)
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exroth AG
, auch für den Fall von Schutzrechtsanm
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B
asic O

peration (3) R
egistration C

ontrol

P
roduction w

ith R
egistration control

S
et R

egistration P
aram

eters –
S

ensor O
ffset, M

ax C
orr, M

ax M
issed, E

nable 
S

et P
art D

ata –
R

eg Part E
nable, P

re/P
ost W

indow
, R

eg m
ark O

ffset
R

un production –
The registration database is now

 being scanned for m
arks in 

the user defined w
indow

 and w
ill correct as defined w

ith the current settings.  
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exroth AG
, auch für den Fall von Schutzrechtsanm
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B
asic O

peration (3) R
egistration C

ontrol

R
egistration P

ositions are stored in a database for later processing (default 20)
M

ulti-part registration is supported w
ith the lim

it of the database size (100 m
ax)

W
ith each new

 part a search is m
ade based on requested part length +/-the P

re/P
ost 

search w
indow

 defined in the part data
S

earching for a valid m
ark is autom

atically term
inated w

hen the requested part length 
reaches the S

ync start position.
If a m

ark is N
O

T found the requested part length w
ill be used

If a m
ark is found then the m

aster target position is adjusted accordingly

Slide
C

arriage 

Tool O
ffset

C
arriage H

om
e

R
eg Sensor O

ffset
C

utter
R

egistration Sensor 

Part Length (500m
m

)
Pre W

indow
 (10m

m
)

Post
W

indow
 

(10m
m

) 

Part R
eg O

ffset

D
B

 
R

egistration D
ataB

ase 
FS FB

 
Search 
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exroth AG
, auch für den Fall von Schutzrechtsanm
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ie Kopier-und W
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B
asic O

peration (4) B
ad M

aterial D
etection

P
roduction w

ith B
ad M

aterial D
etection

S
et B

ad M
aterial P

aram
eters –

E
nable, Sensor O

ffset, C
ut O

ffset, O
ptions 

(M
erge m

arks, Tool S
w

itch on A
ltnC

ut, Tool S
w

itch on S
crapC

ut)
S

et S
crapC

ut D
ata –

Type (Length, After, Tim
e), Tool, S

crap length, Tim
e

S
et A

lternateC
ut D

ata –
Type (D

isable, Length, SalvageM
ode), A

ltn length
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B
asic O

peration (5) B
ad M

aterial D
etection 1

E
xam

ple: ScrapC
utType = 0 (length), A

ltnC
ut = 0

D
istance from

 last cut to starting edge of bad 
m

aterial = 619m
m

Length of bad m
aterial = 63m

m

P
aram

eter S
ettings:

S
crapC

utLength = 50
S

crapC
utTool = 10

S
crapC

utTim
e = 0m

s
S

crapC
utType = 0

A
lternateC

utLength = 0
A

lternateC
utTool = 0

A
lternateC

utType = 0
S

alvageC
utTool = 0

B
adM

aterialC
utO

ffset = 5

 

FLYIN
G

 SH
EA

R

C
arriage Zero

Sensor O
ffset (400m

m
)

C
utter

B
ad M

aterial 
Sensor 

Part Length (500m
m

) 

Scrap
Part Length 

N
ext 
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B
asic O

peration (5) B
ad M

aterial D
etection 2P

aram
eter S

ettings:
S

crapC
utLength = 50

S
crapC

utTool = 10
S

crapC
utTim

e = 0m
s

S
crapC

utType = 0
A

lternateC
utLength = 100

A
lternateC

utTool = 0
A

lternateC
utType = 1

S
alvageC

utTool = 0
B

adM
aterialC

utO
ffset = 5

E
xam

ple: ScrapC
utType = 0 (length), A

ltnC
ut = 1

D
istance from

 last cut to starting edge of bad 
m

aterial = 619m
m

Length of bad m
aterial = 63m

m

 

FLYIN
G

 SH
EA

R

C
arriage Zero

Sensor O
ffset (400m

m
)

C
utter

B
ad M

aterial 
Sensor 

Part Length (500m
m

) 

Scrap Part Length 

N
ext 

A
lt Length (100m

m
) 
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B
asic O

peration (5) B
ad M

aterial D
etection 3P

aram
eter S

ettings:
S

crapC
utLength = 50

S
crapC

utTool = 10
S

crapC
utTim

e = 0m
s

S
crapC

utType = 0
A

lternateC
utLength = 0

A
lternateC

utTool = 1
A

lternateC
utType = 2

S
alvageC

utTool = 1
B

adM
aterialC

utO
ffset = 5

 

FLYIN
G

 SH
EA

R

C
arriage Zero

Sensor O
ffset (400m

m
)

C
utter

B
ad M

aterial 
Sensor 

Part Length (500m
m

) 

Scrap Part Length (50m
m

)

N
ext 

Salvage Length (114m
m

) 

E
xam

ple: ScrapC
utType = 0 (length), A

ltnC
ut = 2

D
istance from

 last cut to starting edge of bad 
m

aterial = 619m
m

Length of bad m
aterial = 63m

m
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B
asic O

peration (5) B
ad M

aterial D
etection 4P

aram
eter S

ettings:
S

crapC
utLength = 50

S
crapC

utTool = 10
S

crapC
utTim

e = 0m
s

S
crapC

utType = 1
A

lternateC
utLength = 0

A
lternateC

utTool = 1
A

lternateC
utType = 2

S
alvageC

utTool = 1
B

adM
aterialC

utO
ffset = 5

E
xam

ple: ScrapC
utType = 1 (A

fter), A
ltnC

ut = 2

D
istance from

 last cut to starting edge of bad 
m

aterial = 619m
m

Length of bad m
aterial = 63m

m

 

FLYIN
G

 SH
EA

R

C
arriage Zero

Sensor O
ffset (400m

m
)

C
utter

B
ad M

aterial 
Sensor 

Part Length (500m
m

) 

Scrap Part Length (73m
m

)

N
ext 

Salvage Length (114m
m

) 
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B
asic O

peration (6) System
 I/0 M

apper

M
aps C

ontrol and Status S
ignals to defined Parallel or P

rofiB
us addresses

U
ser configurable to fit various application needs (D

efault Tem
plate program

)
D

efinable Signal source for Level S
ensitive Inputs (V

C
P

, Parallel, P
rofibus)

Inputs m
apped to P

-0-1390
O

utputs m
apped to P

-0-1410

A
utom

atic P
aram

eter C
onfiguration (w

ritten on start-up)
P

arallel D
igital I/O

  ( if C
S

H
01.2C

-P
L-*** )

-
M

LD
 C

O
N

N
E

C
TO

R
  X15 m

apped to P
-0-1390 / P

-0-1410 
-

W
rites ( S

_0_0026 / S
_0_0328 / S

_0_0027 / S
_0_0329 )

P
rofibus  ( if C

S
H

01.2C
-P

B
-*** )

-
R

eal-tim
e data w

ords P
rofiB

us configuration ( P
-0-1390 / P

-0-1410 )
-

W
rites (P

_0_4080 / P_0_4084 )
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B
asic O

peration (6) System
 I/0 M

apper

  

Cm
dM

odeA
uto 

C
m

dStart 

C
m

dnStop

Cm
dErrorClear 

    
P-0- 
1390 

 

Cm
dC

ropC
ut 

Cm
dIm

m
ediateC

ut 

C
m

dInhibitCut 

C
m

dTestCut 

StatToolCom
plete 

C
m

dJogPlus

C
m

dJogM
inus

U
TP_Input1 

U
TP_Input2

U
TP_Input3

U
TP_Input4

U
TP_Input5

X
15 

Inputs m
apped to P

-0-1390
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B
asic O

peration (6) System
 I/0 M

apper

  

Free

StatProductionA
ctive

StatToolO
utput 

StatPartCom
plete 

    
P-0- 
1410 

 

StatTravelPulse 

Stat_Error 

Free 

Free

Free

Free

Free

U
TP_O

utput1 

U
TP_O

utput2

U
TP_O

utput3

U
TP_O

utput4

U
TP_O

utput5

X
15 

O
utputs m

apped to P
-0-1410
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B
asic O

peration (6) System
 I/0 M

apper

 

FS_Connect_RTD
.C

m
d_D

rivePow
er 

FS_IO
_M

U
X

.bC
m

dD
rivePow

er_V
C

P 

FS_IO
_M

U
X

.bC
m

dD
rivePow

er_ParIO
 

FS_IO
_M

U
X

.bC
m

dD
rivePow

er_Bus 

FS_IO
_M

U
X

.bC
m

dD
rivePow

er_X
32 

 
M

U
X

 
 

H
M

I_V
CP

PA
R

A
LLEL_IO

 
PR

O
FIB

U
S 

X
31_32 

M
ux selects signal source for Level S

ensitive Inputs (E
num

eration nam
es):
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C
onclusion and D

iscussion

Flying S
hear Version 4 provides a basic Turn-key system

 solution
Future enhancem

ent not contained in this Library can be specified for V
er 8

E
nhance R

egistration –
C

ut after m
ark count

E
nhance H

om
ing –

better support for A
bs feedback

-
?

R
equests for D

igital I/O
 or B

us based interfaces? (S
E

R
C

O
S

-3, E
thernet IP

)
O

ptional H
M

I solutions for com
m

issioning (V
E

P/W
inStudio) 

O
ptional third party H

M
I support (O

P
C

)
S

upport for (C
LM

) Interpreter language for custom
 U

ser Tool P
rogram

s ( N
o 

IndraLogic required )
U

ser friendly com
m

issioning of D
rive, Flying S

hear w
ithout IndraW

orks? (V
C

P
, 

V
E

P
, P

rofiB
us, etc…

)
P

rovide as a standalone FB
 for integration into custom

er project


