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Reduction Plan for nip accidents by a Roller Machine
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Abstract : The roller machines installed in the industrial field are operated under hazardous conditions due to no safety
devices available, human error during operation, defective safety devices, and inadequate regulation even in case that
safety devices are provided. Up to now, most roller machines installed in domestic field are provides with band breaking
system as a safety device. In this study, the emergency stop distance is measured within the limit of domestic regulation
but violates a foreign regulation(EN1417). Consequently, it is concluded that the roller machines with a band breaking
system have high possibility of death or serious injury of the operator and the system should be improved with the
introduction of additional safety devices. This thesis suggests the safety measures suitable for the roller machines with
different drive systems based on the experiment results. The use of the newly developed safety system has been tested

in many cases.
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Table 1. Stop range of emergency stop device

Front roll surface speed [m/min Emergency stop distance

less than 30 1/3 of front roll's circumference
more than 30 1/2.5 of front roll’s circumference
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1. Band brake ‘2 Mainmoter 3° Coupling
4: Reducer

5 Friction gear 6 Roll
Fig. 1. The existing roller machine operating system
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1" Band brake2 Main motor 4 Reducer 5 Friction gear

6 Roll 7. Clatch ‘8 Reverse rolling safety device
9 Belt(chain)0 Belt(chain) pulley

Fig. 2. Operating system of a roller machine (with a clutch)

3-phaseAC 440 380:220V

* Solenoid coil2, 3 can be replaced by an inducuontelectronicicosls
* Electri sequence diagram can be composed of safety retays or PLC

* Emcryency stop swatchany of hand. abdomen. knee operating
cmergency slop switch could start a reverse rolting des ice

L

Auxl | Ausd T2

1

T2
SOL SUL3

Brake time Band Clutch Reversing  Reversing
Reversing motor brake time chutch

Fig. 3. Electric sequence diagram for reverse rolling safety
device(with a clutch)
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Fig. 4. Setting of the emergency stop distance measuring device
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Fig. 5. Comparison of Domestic and EN standard of the
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Table 2. The comparison of emergency stop distance
(domestic, EN standard)
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Domestic standard emergency stop
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Radius of; Circumference -— — -~ Abroad
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