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Exclusion of liability 

We have taken great care in compiling our application note. It contains information about our 

company and our products. All statements are made in accordance with the current status of 

technology and to the best of our know-ledge and belief. 

However, we cannot accept liability for the accuracy and entirety of the information provided, 

except in the case of gross negligence. In particular it should be noted that statements do not 

have the legal quality of assurances or assured properties. 

We are grateful for any feedback on the contents. 

 

 

March 2013 

 

 

All rights to this publication are reserved by Pilz GmbH & Co. KG. We reserve the right to 

amend specifications without prior notice. Copies may be made for the user’s internal purposes. 

The names of products, goods and technologies used in this manual are trademarks of the 

respective companies. 
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Support 

Technical help round the clock! 

Technical support is available from Pilz round the clock. 

This service is provided free of charge beyond standard business hours. 

 

Americas 

 Brazil 

+55 11 97190-3239 

 Mexico 

+52 55 5572 1300 

 USA (toll free) 

+1 877-PILZUSA (745-9872) 

 

Asia 

 China 

+86 400 088 3566 

 Japan 

+81 45 471-2281 

 Korea 

+82 2 2263 9540 

 

Australia 

 Australia 

+61 3 95446300 

 

Europe 

 Austria 

+43 1 7986263-0 

 Belgium, Luxembourg 

+32 9 3217575 

 France 

+33 3 88104000 

 Germany 

+49 711 3409-444 

 Ireland 

+353 21 4804983 

 Italy 

+39 0362 1826701 

 Scandinavia 

+45 74436332 

 Spain 

+34 938497433 

 Switzerland 

+41 62 88979-30 

 The Netherlands 

+31 347 320477 

 Turkey 

+90 216 5775552 

 United Kingdom 

+44 1536 462203 

 

 

You can reach our international hotline on: 

 

+49 711 3409-444   or   mailto:support@pilz.com 

Pilz GmbH & Co. KG 

Safe Automation 

Felix-Wankel-Straße 2 

73760 Ostfildern, Germany 

 

Telephone: +49 711 3409-0 

Telefax:      +49 711 3409-133 

E-Mail:        pilz.gmbh@pilz.de 

Internet:      www.pilz.com 

 

mailto:support@pilz.com
mailto:pilz.gmbh@pilz.de
http://www.pilz.com/
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Muting  Timely limited automatic suspension of safety functions 

AP  Application Program 

OD  Overrun Distance   
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1. Useful documentation 

Reading the documentation listed below is necessary for understanding this application note. 

The availability of the indicated tools and safe handling are also presupposed with the user. 

1.1. Documentation from Pilz GmbH & Co. KG 

No. Description Item No. 

1 Pilz international homepage, download section www.pilz.com 

2 Operating Manual PSENvip 1001 276-EN-xx 

3   

4   

5   

6   

1.2. Documentation from other sources of information 

No. Description Item No. 

1   

2   

 

  

http://www.pilz.com/
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2. Application Task 

This Application Note describes how the protected field of the camera-based protection system 

PSENvip is defined, based on tool shape, tool position and configured overrun distance. 

 

The protected field is defined once the tool change adjustment has been completed by the 

PSENvip. The operator has only limited opportunity to influence this, e.g. by changing the tool 

position. 

 

However, knowing how the protected field is defined can help the operator understand the 

system behaviour. 

2.1. Precision and tolerances 

All dimensions stated in this document are nominal dimensions. They refer to the tool shape 

and position detected by the system. 

 

When detecting the tool shape and position and consequently when defining the geometry of 

the protected field, there are system-based tolerances as well as other influences outside the 

system, which can influence the geometry of the protected field. 

 

System-based tolerances are: 

 +/- 0.8mm for x and y position of the tool centre point and for the position of the bending lines 

 

Influences outside the system are: 

 An angular misalignment of the receiver in a vertical direction will falsify the y position of the 

tool and thereby the protected field. This effect is increased with distance from the receiver. 

As a result, it is strongest on large presses close to the transmitter. For this reason it’s 

important that the initial adjustment using the templates is very precise. 

 In combination with the safety control system, the PSENvip signals (OSSD, Mute) may need 

to be calibrated with the application program (AP). Additional run times and cycle times for the 

safety control system must be considered in this calibration, as well as the current speed of 

the press. 
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2.2. Pointed tools of tool class 1 

These tools can be safeguarded in compliance with the standards. These tools include the 

following: 

 Pointed tools with an angle up to 90°. The radius of the tool centre point may be a maximum 

of 2mm. 

 If the tool is not symmetrical to the bending line, the angle of the front surface of the tool to the 

vertical may be a maximum of 45°. The key factor here is the straight line between the lowest 

point and the front surface at 6mm height. 

 Stamping tools with a width <4mm are also regarded as pointed tools. 

Max.  90°

 

Max.  45°

 

Max. 2mm 6
 m

m

Max.  45°

 

Fig. 1: Standard tool shapes 

The tool X position should generally be on the rear adjustment auxiliary line. 

For a standard tool, it may be a maximum of 15mm in front of or 4mm behind this rear 

adjustment auxiliary line. 

4mm
15mm

Rear adjustment

auxiliary line

Front adjustment

auxiliary line

Position as far

forward as

possible
Position as far

back as possible

 

Fig. 2: Standard tool position 
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A large number of monitoring beams span the protected field for standard tools. These are 

distributed within the PSENvip’s detection zone, based on the tool X position and the tool 

shape. The protected field consists of three areas (see Fig. 3). These areas can be partly 

blanked via the reduced protected field modes.  

 The central protected field is 1.2mm behind the bending line and has a width of 1.6 / 4mm. It 

safeguards the immediate danger zone and is always active in the reduced protected field 

modes.  

­ The width in the basic version is always 1.6 mm; the width in the productive version is 

1.6mm during most muting steps. 

­ In the last muting step with a minimum protected field, the width is 4mm. 

­ So, adding on the system tolerances, the central protected field starts between 0.4 and 

2mm behind the bending line and ends between 2 and 6mm behind the bending line. 

 The upstream protected field is used for premature shutdown in the event of a side 

intervention. It can be muted in box mode, to prevent a protected field being violated by a box 

that has already been bent. The front protected field always ends in front, irrespective of the 

tool position, 30mm ahead of the rear adjustment auxiliary line. So the actual width of the front 

protected field varies if the tool centre point does not lie exactly on the rear adjustment 

auxiliary line. 

 The downstream protected field is used for protection against reaching behind the system. It 

can be muted in back gauge mode, to prevent a protected field being violated by the back 

gauge. The rear protected field ends 12mm behind the tool bending line. 

 The front and rear protected field can also be muted simultaneously in box/back gauge mode. 

The fact that an area has been muted must be acknowledged by the operator with each press 

stroke. 

30mm

4mm

12mm

15mm

C
o

n
fi
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 +
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m

2
 m

m

Rear adjustment

auxiliary line =

Centre of tool

1,6mm

 

Fig. 3: Standard protected field 

The protected field starts 4 or 6mm below the tool, depending on the overrun distance. The 

value depends on the configured overrun distance and the current muting step (on the 

productive version). These are the overrun reserve and simultaneously the swarf tolerance in 

the event of contamination on the tool. 

It ends 6mm plus the configured overrun distance (between 2 and 14mm) below the tool. 
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In the front area, the front protected field extends to the height of the tool. This serves as 

additional protection for intervention diagonally from above. 

The width of this elevated area is variable. 

 In the basic version and in the non-muted protected field in the productive version it is just 

1.6mm wide. 

 However, it extends to up to 15mm towards the bending line in the course of dynamic muting. 

 

In the productive version, at the end of the working movement the protected field is held at the 

pinch point 2mm below the central protected field by an advance measuring field and is 

gradually reduced in height from the top. 
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2.3. Wide and horizontal tools of tool class 1 

These tools can be safeguarded in compliance with the standards. These tools include the 

following: 

 Stamping tool (width from 4-32mm), see Fig. 4 

 Semi-circular tools (radius between 2 and 25mm), see Fig. 5. 

 Special forms (e.g. Z-bending tools up to a width of 32mm), see Fig. 6. 

 

These tools have 2 bending lines: 

 On vertical tools (front surface max. 45° to vertical), the front bending line is on the tool centre 

point, (see Fig. 6). 

 On flat tools (front surface > 45°), the front bending line is at the front of the tool, at a height of 

6mm (see Fig. 5). 

 The rear bending line is at the rear of the tool, at a height of 2mm. 

 

On these tools too, the centre of the tool should be on the rear adjustment auxiliary line. 

For tool class 1, the front bending line may be a maximum of 16mm ahead of the rear 

adjustment auxiliary line; the rear bending line may be a maximum of 16mm behind it. 

 

The protected field for these tools looks as follows
1
: 

 The central protected field is 1.2mm behind the front bending line and has a width of 1.6 / 

4mm. It safeguards the immediate danger zone and is always active in the reduced protected 

field modes. 

­ So, adding on the system tolerances, the central protected field starts between 0.4 and 

2mm behind the bending line and ends between 2 and 6mm behind the bending line. 

 The upstream protected field is used for premature shutdown in the event of a side 

intervention. It can be muted in box mode, to prevent a protected field being violated by a box 

that has already been bent. The front protected field always ends at the front, 30mm ahead of 

the rear adjustment auxiliary line. 

 The rear protected field ends at the back with the rear bending line. With these tools it isn’t 

used for protection against reaching behind the system, but it does also safeguard the 

immediate danger zone below the tool. As such it is always active in the reduced protected 

field modes. Back gauge mode is not possible on these tools. This can be seen on the 

display; the camera symbol for the rear protected field remains active (see Fig. 7). However, 

back gauge mode is not actually required on these tools, as the protected field ends at the 

back with the tool. 

 

                                                      
1
 The illustrations below show the areas of the protected fields as closed surfaces for reasons of clarity. Actually, 

separate monitoring beams distributed within the PSENvip’s detection zone span the areas of the protected field. 
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Fig. 4: Protected field
2
 for stamping tool of tool class 1 (max. 32mm width) 
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Fig. 5: Protected field
3
 for radii of tool class 1 (max. 25mm radius) 

 

                                                      
2,3

 See note about protected field on page 10 
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Fig. 6: Protected field
4
 for vertical special tools of tool class 1 (max. 32mm width) 

 

 

 

Fig. 7: Display in back gauge mode on horizontal tools of tool class 1 

 

  

                                                      
4
 See note about protected field on page 10 



14 pt 

28 pt 

42 pt 

56 pt 

70 pt 

84 pt 

98 pt 

112 pt 

126 pt 

140 pt 

154 pt 

168 pt 

182 pt 

196 pt 

210 pt 

224 pt 

238 pt 

252 pt 

266 pt 

280 pt 

294 pt 

308 pt 

322 pt 

336 pt 

350 pt 

364 pt 

378 pt 

392 pt 

406 pt 

420 pt 

434 pt 

448 pt 

462 pt 

476 pt 

490 pt 

504 pt 

518 pt 

532 pt 

546 pt 

560 pt 

574 pt 

588 pt 

602 pt 

616 pt 

630 pt 

644 pt 

658 pt 

672 pt 

686 pt 

700 pt 

714 pt 

728 pt 

742 pt 

756 pt 

770 pt 

784 pt 

798 pt 

812 pt 

826 pt 

 

Application Note – No. 1002975_EN_01 

Definition of the protected field of the camera-based protection system PSENvip 

Pilz GmbH & Co. KG, Felix-Wankel-Straße 2, 73760 Ostfildern, Germany 13/19 

Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de 

2.4. Tools of tool class 2 

These tools cannot be safeguarded in compliance with the standards. Communication to the 

safety control system is required and the switchover point must be raised. However, the tool can 

still be detected by the PSENvip across its whole width. 

 

These tools include the following: 

 Stamping tool (from 32 to 42mm), see Fig. 8. 

 Semi-circular tools (radius between 25 and 50 mm), see Fig. 9. 

 Wide special forms 

 

The bending lines and the protected fields
5
 are determined in exactly the same way as the wide 

tools in class 1. 

As the upstream protected field is narrower than 15mm, protection against side intervention is 

reduced and the switchover point must be raised. 

Even the raised front protected field from 15mm before the tool (protection for intervention 

diagonally from above) is omitted on these tools. 

 

On stamping tools of this class, the centre of the tool should be on the front adjustment auxiliary 

line in the centre of the image; on semi-circular tools it should be on the rear adjustment 

auxiliary line. 

 

With this adjustment it is possible to safeguard tools of maximum width with tool class 2. 

 

Also with these tools, the front protected field can be muted in box mode; the rear protected 

field cannot be muted. 
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<15mm

Front adjustment
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Centre of tool

Rear adjustment
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Rear bending

line
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Fig. 8: Protected field
6
 for stamping tools of tool class 2 
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 See note about protected field on page 10 
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Fig. 9: Protected field
7
 for radii of tool class 2 

 

  

                                                      
7
 See note about protected field on page 10 
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2.5. Tools of tool class 3 

These tools can no longer be detected across their whole width by the PSENvip. Neither can 

they be safeguarded in compliance with the standards. Communication to the safety control 

system is required, the switchover point must be raised still further and each press stroke must 

be acknowledged. 

 

These tools include the following: 

 Stamping tools from 42mm 

 Semi-circular tools with a radius over 50mm 

 Excessively wide special forms 

 

Normally with these tools there is neither a front nor a rear bending line to determine. As a 

result, the maximum detection zone is safeguarded constantly. The central protected field goes 

over into the front field and lies as far forward as possible (see Fig. 10). 

30mm16mm
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Fig. 10: Protected field
8
 of tool class 3, no bending line detected 
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On these tools, neither the front nor the rear protected field can be muted; the maximum 

protected field is also active in reduced protected field modes. This can be seen on the display; 

the camera symbols for all protected fields are constantly active (see Fig. 11). 

 

Fig. 11: Display in box/back gauge mode with tool class 3, no front bending line detected 

If the front bending line is to be detected and only the rear line is not, the central protected field 

will again be 1mm behind this bending line. There will then be an additional upstream protected 

field, which can again be muted in box mode (see Fig. 12). 

30mm16mm

Rear adjustment

auxiliary line Front adjustment
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Fig. 12: Protected field
9
 of tool class 3, front bending line detected 

If the rear bending line is to be detected and only the front line is not, the protected field will end 

at the back with the rear bending line. However, there will be neither an upstream nor a 

downstream protected field that can be muted (see Fig. 13). 

 

                                                      
9
 See note about protected field on page 10 
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Fig. 13: Protected field
10

 of tool class 3, rear bending line detected 

 

  

                                                      
10

 See note about protected field on page 10 



14 pt 

28 pt 

42 pt 

56 pt 

70 pt 

84 pt 

98 pt 

112 pt 

126 pt 

140 pt 

154 pt 

168 pt 

182 pt 

196 pt 

210 pt 

224 pt 

238 pt 

252 pt 

266 pt 

280 pt 

294 pt 

308 pt 

322 pt 

336 pt 

350 pt 

364 pt 

378 pt 

392 pt 

406 pt 

420 pt 

434 pt 

448 pt 

462 pt 

476 pt 

490 pt 

504 pt 

518 pt 

532 pt 

546 pt 

560 pt 

574 pt 

588 pt 

602 pt 

616 pt 

630 pt 

644 pt 

658 pt 

672 pt 

686 pt 

700 pt 

714 pt 

728 pt 

742 pt 

756 pt 

770 pt 

784 pt 

798 pt 

812 pt 

826 pt 

 

Application Note – No. 1002975_EN_01 

Definition of the protected field of the camera-based protection system PSENvip 

Pilz GmbH & Co. KG, Felix-Wankel-Straße 2, 73760 Ostfildern, Germany 18/19 

Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de 

3. Table of figures 

Fig. 1: Standard tool shapes ......................................................................................................... 7 

Fig. 2: Standard tool position ........................................................................................................ 7 

Fig. 3: Standard protected field ..................................................................................................... 8 

Fig. 4: Protected field for stamping tool of tool class 1 (max. 32mm width) ............................... 11 

Fig. 5: Protected field for radii of tool class 1 (max. 25mm radius) ............................................. 11 

Fig. 6: Protected field for vertical special tools of tool class 1 (max. 32mm width) ..................... 12 

Fig. 7: Display in back gauge mode on horizontal tools of tool class 1 ...................................... 12 

Fig. 8: Protected field for stamping tools of tool class 2 ............................................................. 13 

Fig. 9: Protected field for radii of tool class 2 .............................................................................. 14 

Fig. 10: Protected field of tool class 3, no bending line detected................................................ 15 

Fig. 11: Display in box/back gauge mode with tool class 3, no front bending line detected ....... 16 

Fig. 12: Protected field of tool class 3, front bending line detected ............................................ 16 

Fig. 13: Protected field of tool class 3, rear bending line detected ............................................. 17 

 

 

 

 

 

 

 

Recommended printer settings 

Adobe Acrobat Reader ( www.adobe.com ) 

 

PDF-XChange Viewer ( www.tracker-software.com ) 

  

http://www.adobe.com/
http://www.tracker-software.com/


14 pt 

28 pt 

42 pt 

56 pt 

70 pt 

84 pt 

98 pt 

112 pt 

126 pt 

140 pt 

154 pt 

168 pt 

182 pt 

196 pt 

210 pt 

224 pt 

238 pt 

252 pt 

266 pt 

280 pt 

294 pt 

308 pt 

322 pt 

336 pt 

350 pt 

364 pt 

378 pt 

392 pt 

406 pt 

420 pt 

434 pt 

448 pt 

462 pt 

476 pt 

490 pt 

504 pt 

518 pt 

532 pt 

546 pt 

560 pt 

574 pt 

588 pt 

602 pt 

616 pt 

630 pt 

644 pt 

658 pt 

672 pt 

686 pt 

700 pt 

714 pt 

728 pt 

742 pt 

756 pt 

770 pt 

784 pt 

798 pt 

812 pt 

826 pt 

 

Application Note – No. 1002975_EN_01 

Definition of the protected field of the camera-based protection system PSENvip 

Pilz GmbH & Co. KG, Felix-Wankel-Straße 2, 73760 Ostfildern, Germany 19/19 

Telephone: +49 711 3409-0, Telefax: +49 711 3409-133, E-Mail: pilz.gmbh@pilz.de 

 


	1. Useful documentation
	1.1. Documentation from Pilz GmbH & Co. KG
	1.2. Documentation from other sources of information

	2. Application Task
	2.1. Precision and tolerances
	2.2. Pointed tools of tool class 1
	2.3. Wide and horizontal tools of tool class 1
	2.4. Tools of tool class 2
	2.5. Tools of tool class 3

	3. Table of figures

