
Image 1: worker enters a robot cell protected by a guard door with safety interlock switches. 

Image 2: examples of various fasteners. To the left: fasteners which do not require a special tool for removal. Slotted head and thumb screws can  

easily be removed and should not be used to secure fixed guarding. To the right: examples of tamperproof screws, which require special tools for  

removal and thus can be used to secure fixed guards. Tools which are considered not common to the operator is dependent on the specific factory site.  



Table 2: The ISO13857 matrix for reaching through guards. Measurements in millimeters (mm) 

A) Height of B) Height of protective structure (mm) 

hazard  1000 1200 1400 1600 1800 2000 2200 2400 2500 2700 

zone (mm) C) Horizontal safety distance to hazard zone (mm) 

2700 0 0 0 0 0 0 0 0 0 0 

2600 900 800 700 600 600 500 400 300 100 0 

2400 1100 1000 900 800 700 600 400 300 100 0 

2200 1300 12000 1000 900 800 600 400 300 0 0 

2000 1400 1300 1100 900 800 600 400 0 0 0 

1800 1500 1400 1100 900 800 600 0 0 0 0 

1600 1500 1400 1100 900 800 500 0 0 0 0 

1400 1500 1400 1100 900 800 0 0 0 0 0 

1200 1500 1400 1100 900 700 0 0 0 0 0 

1000 1500 1400 1000 800 0 0 0 0 0 0 

800 1500 1300 900 600 0 0 0 0 0 0 

600 1400 1300 800 0 0 0 0 0 0 0 

400 1400 1200 400 0 0 0 0 0 0 0 

200 1200 900 0 0 0 0 0 0 0 0 

0 1100 500 0 0 0 0 0 0 0 0 
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    Safety distances, Sr 

Part of Body Opening Slot Square Round 

  e ≤ 4  ≥ 2  ≥ 2  ≥ 2 

Fingertip 4 < e ≤ 6  ≥ 10  ≥ 5  ≥ 5 

  6 < e ≤ 8  ≥ 20  ≥ 15  ≥ 5 

Finger up to 8 < e ≤ 10  ≥ 80  ≥ 25  ≥ 20 

knuckle joint 10 < e ≤12  ≥ 100  ≥ 80  ≥ 80 

  12 < e ≤ 20  ≥ 120  ≥ 120  ≥ 120 

Hand 20 < e ≤ 30  ≥ 850  ≥ 120  ≥ 120 

Arm up to junction 30 < e ≤ 40  ≥ 850  ≥ 200  ≥ 120 

with shoulder 40 < e ≤ 120  ≥ 850  ≥ 850  ≥ 850 

Table 1: the guard distance matrix 

from  ISO 13857 (Safety of machinery 

– Safety distances to prevent hazard 

zones being reached by upper and 

lower limbs).  Measurements are 

shown in millimeters (mm) 
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Image 3: The worker interacts with a machine 

protected by a safety light curtain, a non-

separating guard 


