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1 General information 
 
 

1.1 Importance of the operating manual 
A fundamental requirement for the safe and trouble-free operation of the 
centrifuge is to be familiar with the fundamental safety instructions and all 
possible hazards. 

The operating manual includes important information concerning the safe 
operation of the centrifuge. 

This operating manual and, in particular, the notes on safety and hazards 
must be observed by all persons operating the centrifuge. 

In addition, the local rules and regulations for the prevention of accidents 
must be complied with. 

 

 
­ 

1.2 Intended use 
The laboratory centrifuge is suitable for the separation of constituents of 
different densities in mixtures with a maximum density of 1.2 g/cm3. 

The laboratory centrifuge that is marked with IVD is intended for human 
biological samples, including donated blood and tissue, in conjunction with 
diagnostic in-vitro applications. This means that it is a medical product in 
accordance with Regulation (EU) 2017/746 on in vitro diagnostica. 

Only trained, specialised personnel are authorised to use the centrifuge in 
closed laboratories. 

The intended use also includes: 

Å observation of all of the notes and instructions that are included in the 
operating manual and 

Å compliance with the inspection and maintenance instructions. 

 

Sigma Laborzentrifugen GmbH cannot be held liable for: 

Å damage resulting from the improper use of the centrifuge not in line with 
its intended purpose, 

Å faulty results that are due to the incorrect or faulty procedures of the 
user. 

 
 

 
­ 

1.3 Warranty and liability 
The warranty and liability are subject to our "General Conditions" that were 
distributed to the operator upon the conclusion of the contract. 

Warranty and liability claims are excluded if they are due to: 

Å improper use. 

Å non-compliance with the safety instructions and hazard warnings in the 
operating manual. 

Å improper installation, start-up, operation, or maintenance of the 
centrifuge. 
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1.4 Copyright 
The copyright concerning the operating manual remains with 
Sigma Laborzentrifugen GmbH. 

The operating manual is solely intended for the operator and their 
personnel. It includes instructions and information that must not be 

Å duplicated, 

Å distributed, or 

Å communicated in any other way. 

Non-compliance may be prosecuted under criminal law. 
 

 
­ 

1.5 Standards and regulations 
These operating instructions have been created in accordance with the 
relevant European standards and regulations (see chapter 11.7 - "EC 
declaration of conformity"). 

 

 
 

1.6 Scope of supply 
The centrifuge comprises: 

Å 1 rotor wrench,size 13 Part no. 930 102 

Å 1 hexagon socket wrench size 5 Part no. 930 051 

Å 1 tube of silicone grease Part no. 984 780 

Å 1 tube (30 g) heavy-duty grease for 
load-bearing bolts 

Part no.   71 401 

Å 1 RS232 cable Part no. 246 135  

 

Documentation: 

Operating manual incl. EC declaration of conformity 
(see chapter 11.7 - "EC declaration of conformity") 

 

Accessories 

According to your order, our order confirmation, and your delivery note. 
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2 Layout and mode of operation 
­ 

2.1 Layout of the centrifuge 
 
 

 
 

2.1.1 Functional and operating elements 
 

 

1 Centrifuge lid 

2 User interface 
(see chapter 6.3.1 - 
"User interface") 

3 Slide cover 

4 Mains switch 

 
 
 

Fig. 1: Total view of the centrifuge 

 
 

 

5 Name plate 
(see chapter 2.1.2 - 
"Name plate") 

 
 
 

Fig. 2: Rear view of the centrifuge 
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6 Serial interface 
(see chapter 2.1.3 - 
"Serial interface (pin 
assignment)") 

7 Equipotential bonding 
screw 

8 Fuse 

9 Mains power input 

 
Fig. 3: Detailed view A - connections 
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2.1.2 Name plate 

 
 

1 Manufacturer 

2 Power consumption 

3 Max. speed 

4 Max. kinetic energy 

5 Serial number 

6 Part number  

7 Nominal voltage 

8 Type 

9 Consult operating 
manual  

10 Symbol for special 
disposal (see chapter 
9 - "Disposal") 

11 IVD mark 
(if applicable) 

12 Date of manufacture 

13 CE mark in 
compliance with the 
directive 2006/42/EC  

14 Max. permissible 
density 

15 Refrigerant data 

 

 

 

 
 

Fig. 4: Example of a name plate 
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2.1.3 Serial interface (pin assignment) 

There is a floating, normally closed contact between pin 1 and pin 4. When 
the centrifuge is started, the contact opens, thereby signalling that the 
centrifuge is ready for operation. 

The switching capacity is 48 VDC/1 A maximum. 
 

 

1 floating, normally 
closed contact (with 
pin 4) 

2 TxD (transmit) 

3 RxD (receive) 

4 floating, normally 
closed contact (with 
pin 1) 

5 GND (ground) 

6 not used 

7 not used 

8 not used 

9 not used 

 

Fig. 5: Pin assignment of the serial interface 
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­ 

2.2 Mode of operation 
 

­ 

2.2.1 Centrifugation principle 

Centrifugation is a process for the separation of heterogeneous mixtures of 
substances (suspensions, emulsions, or gas mixtures) into their 
components. The mixture of substances, which rotates on a circular path, is 
subject to centripetal acceleration that is several times greater than the 
gravitational acceleration. 

Centrifuges use the mass inertia inside the rotor chamber for separating the 
substances. Due to their higher inertia, particles or media with a higher 
density travel outwards. In doing so, they displace the components with a 
lower density, which in turn travel towards the centre. 

The centripetal acceleration of an object inside a centrifuge, as the effect of 
centripetal force, depends on the distance between the object and the axis 
of rotation as well as on the angular velocity. It increases linearly as a 
function of the distance with regard to the axis of rotation and quadratically 
as a function of the angular velocity. The bigger the radius in the rotor 
chamber is and the higher the speed is, the higher the centripetal 
acceleration is. However, the forces acting on the rotor also increase. 

 
 

 
Das­  

2.2.2 Area of application 

Depending on the area of application of the centrifuge and also on the 
particle size, solids content, and volume throughput of the mixture of 
substances that is to be centrifuged, there are different types of centrifuges. 

The areas of application go from household use as a salad spinner or 
honey separator up to specialised technical applications in the clinical, 
biological, or biochemical context:  

Å For numerous clinical examinations, cellular material must be separated 
from the liquid to be analysed. The normal separation process can be 
sped up considerably by using laboratory centrifuges. 

Å In the metal-working industry, centrifuges are used for separating oil 
from metal cuttings. Dairies use centrifuges in order to separate cowôs 
milk into cream and low-fat milk. 

Å Particularly big centrifuges are used in the sugar industry for separating 
the syrup from the crystalline sugar. 

Å Ultracentrifuges are predominantly used in biology and biochemistry in 
order to isolate particles, e.g. viruses. They are specifically designed for 
high speeds up to 500,000 rpm. The rotor moves in a vacuum in order 
to avoid air friction. 
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2.2.2.1 Speed, radius, and relative centrifugal force 

The acceleration g, which the samples are subject to, can be increased by 
increasing the radius in the rotor chamber and by increasing the speed. 
These three parameters are interdependent and linked with each other via 
the following formula: 

Relative centrifugal force RCF = 11.18 x 10-6 x r x n2  

r = radius in cm 
n = speed in rpm 

RCF without any dimension 

If two values are entered, the third value is determined by way of the stated 
formula. If, afterwards, the speed or the radius is changed, the resulting 
relative centrifugal force will be recalculated automatically by the control 
unit. If the RCF is changed, the speed will be adapted while the specified 
radius is maintained. 

The speed-gravitational-field-diagram provides an overview of the 
relationship between speed, radius, and RCF (see chapter 11.2 - "Speed-
gravitational-field-diagram"). 

 

 
­ 

2.2.2.2 Density 

The laboratory centrifuge is suitable for the separation of constituents of 
different densities in mixtures with a maximum density of 1.2 g/cm3. All 
information concerning the speed of rotors and accessories refers to liquids 
with a density corresponding to this specification. If the density is above this 
value, the maximum permissible speed of the centrifuge must be reduced 
based on the following formula: 

n = nmax x ρȢςȾ” 

” = density in g/cm3 
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3 Safety 
­ 

3.1 Marking of the unit 
The following symbols are used on this centrifuge: 

I 
On (Power)  

Arrow indicating the direction 
of rotation 

0 
Off (Power) 

 

General danger 

 

Adhesive label concerning the 
circuit breaker 

 

Warning against hand injuries 

 

Name plate (see chapter 2.1.2 
- "Name plate") 

 

CE mark in compliance with 
the directive 2006/42/EC  

 

Do not dispose as part of 
domestic waste 

 

Consult operating manual 

 

Medical product in accordance 
with the regulation 
(EU) 2017/746  

NRTL mark (only for the USA 
and Canada) 

 

RCM mark 
(only for Australia) 

 

China RoHS 2 mark 
(only for China) 

 

California Proposition 65 mark 
(only for the USA) 

  

 

 

 

NOTE 

The symbols on the centrifuge must be kept readable at all times. If 
necessary, they must be replaced. 

 
 

 

NOTE 

The marking varies depending on the version and country of destination of 
the centrifuge. 
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3.2 Explanation of the symbols and notes 
In this operating manual, the following names and symbols to indicate 
hazards are used: 

 

 

DANGER 

This symbol stands for a direct hazard to the life and health of persons. 

 

Non-observance of these symbols causes serious health problems up to 
life-endangering injuries. 

 
 
 

 

DANGER 

This symbol stands for a direct hazard to the life and health of persons 
due to electrical voltage. 

 

Non-observance of these symbols causes serious health problems up to 
life-endangering injuries. 

 
 
 

 

WARNING 

This symbol stands for a potential hazard to the life and health of 
persons. 

 

Non-observance of these symbols can cause serious health problems up 
to life-endangering injuries. 

 
 
 

 

CAUTION 

This symbol indicates a potentially hazardous situation 

 

Non-observance of these notes can cause minor injuries or damage to 
property. 

 
 
 
 
 

 

NOTE 

This symbol indicates important information. 
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3.3 Responsibility of the operator 
The operator undertakes to authorise only trained, specialised personnel to 
work on the centrifuge (see chapter 3.4 - "Requirements concerning the 
personnel"). 

The areas of responsibility of the personnel concerning the operation, 
maintenance, and care of the unit must be clearly defined. 

The safety-conscious work of the personnel in compliance with the 
operating manual and the relevant EC health and safety directives, and the 
national laws concerning health and safety and the prevention of accidents 
must be checked at regular intervals (e.g. every month). 

Under the international rules for health and safety at work, the operator is 
obliged to: 

Å take measures in order to prevent danger to life or health during work. 

Å ensure that the centrifuges are used properly and entirely as intended 
(see chapter 1.2 - "Intended use"). 

Å take protective measures against fire and explosion when working with 
hazardous substances. 

Å take measures for the safe opening of the centrifuges. 

The operator must perform a risk assessment concerning potential 
accidents in connection with the centrifuge and take design-related 
countermeasures, if necessary. 

The operator must inform the users that any serious event which either 
directly or indirectly had, could have had or could have one of the following 
consequences must be reported to the manufacturer or competent 
authority: 

a) The death of a patient, user or other person, 

b) the temporary or permanent degradation of the health of a patient, user 
or other person, 

c) a serious risk to public health. 

 

The centrifuge has to be maintained regularly (see chapter 8 - 
"Maintenance and service"). 

Components that are not in a perfect state must be replaced immediately. 
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3.4 Requirements concerning the personnel 

 

DANGER 

Risk of injury if the personnel are not sufficiently qualified 

If unqualified personnel perform work on the centrifuge or are present in 
the danger zone of the centrifuge, hazards result that can cause serious 
injuries and considerable damage to property. 

Å Ensure that all the tasks are performed by personnel with the 
corresponding qualifications. 

Å Ensure that unqualified personnel stay clear of the danger zones. 
 
 

 

DANGER 

Risk of fatal injury to unauthorised persons due to hazards in the 
danger zone or work area 

Unauthorised persons who do not fulfil the requirements described herein 
are not aware of the hazards in the work area. This is why there is a risk 
of serious or even fatal injuries for unauthorised persons. 

Å Ensure that unauthorised persons stay clear of the danger zone and 
work area. 

Å If in doubt, address these persons and instruct them to leave the 
danger zone and work area. 

Å Interrupt any running work if unauthorised persons are present in the 
danger zone or work area. 

 

This manual uses the following personnel qualifications for various areas of 
activity: 

 

Qualified electrician 

Due to their special training, knowledge, experience and familiarity with the 
relevant standards and regulations, qualified electricians are in the position 
to perform work on electrical systems and to autonomously identify and 
prevent possible hazards. 

Qualified electricians have been specifically trained for the environment in 
which they work and they are familiar with all the relevant standards and 
regulations. 

Qualified electricians must fulfil the requirements as set out in the 
applicable legal provisions concerning the prevention of accidents. 

 

Specialised personnel 

Due to their special training, knowledge, experience and familiarity with the 
relevant regulations, specialised personnel are in the position to perform 
any tasks assigned to them and to autonomously identify and prevent 
possible hazards. 

 

Operating personnel 

Only trained, specialised personnel are authorised to operate the unit. The 
persons operating the unit must 

Å be familiar with the fundamental health, safety, and accident prevention 
regulations, 

Å have read and understood this operating manual, in particular the safety 
sections and warning notes, and confirmed this with their signature, 

Å have been instructed in the operation and maintenance of this 
centrifuge. 
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The operating personnel must ensure that any serious event which either 
directly or indirectly had, could have had or could have one of the following 
consequences will be reported to the manufacturer or competent authority: 

a) The death of a patient, user or other person, 

b) the temporary or permanent degradation of the health of a patient, user 
or other person, 

c) a serious risk to public health. 
 
 

 
­ 

3.5 Informal safety instructions 
Å This operating manual is a part of the product. 

Å The operating manual must be kept at the location of use of the 
centrifuge. Ensure that it is accessible at all times. 

Å The operating manual must be handed over to any subsequent owner 
or operator of the centrifuge. 

Å Any changes, additions or updates received must be added to the 
operating manual. 

Å In addition to the operating manual, the general and local rules and 
regulations concerning the prevention of accidents and the protection of 
the environment must also be supplied. 

Å Safety and danger indications on the centrifuge must be kept readable 
at all times. If necessary, they must be replaced. 
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3.6 Safety instructions 
 

3.6.1 Electrical safety 

As protection against electric shock, the centrifuge is equipped with an 
earthed mains power cable and connector. To ensure the effectiveness of 
this safety feature, the following must be ensured: 

 

 

DANGER 

Å Ensure that the wall socket is properly wired and grounded. 

Å Check that the mains voltage agrees with the nominal voltage listed on 
the name plate. 

Å Ensure that the mains power cable is intact prior to using the 
centrifuge. Damaged or faulty mains power cables must be replaced 
immediately. 

Å Do not place vessels containing liquid on the centrifuge lid or within 
the safety distance of 30 cm around the centrifuge. Spilled liquids may 
get into the centrifuge and damage electrical or mechanical 
components. 

Å Only qualified and specialised personnel are authorised to perform 
service tasks or repairs of the electrical system for which the housing 
needs to be removed. 

Å Inspect the electrical equipment of the unit regularly. Defects such as 
loose or burnt cables must be eliminated immediately. 

Å Following the completion of any type of repair or service, the qualified 
and specialised personnel must perform final inspection and testing in 
compliance with the relevant standards. 

 
 

 
­ 

3.6.2 Mechanical safety 

In order to ensure the safe operation of the centrifuge, observe the 
following: 

 

 

WARNING 

Å Do not open the lid when the rotor is in motion! 

Å Do not reach into the rotor chamber when the rotor is in motion! 

Å Do not use the centrifuge if it was installed incorrectly. 

Å Do not use the centrifuge without panels. 

Å Do not use the centrifuge if the rotors and inserts show signs of 
corrosion or other defects. 

Å Only use the centrifuge with rotors and accessories that have been 
approved by the manufacturer. In case of doubt, contact the 
manufacturer (see chapter 7.3 - "Service contact"). 

Å Do not hold your fingers between the lid and the housing when closing 
the lid. Risk of crushing! 

Å Defective lid relieving devices could cause the centrifuge lid to fall 
(contact the service department, if necessary). Risk of crushing! 

Å Do not hit or move the centrifuge during its operation. 

Å Do not lean against or rest on the centrifuge during its operation. 
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WARNING 

Å Do not spin any substances that could damage the material of the 
rotors and buckets of the centrifuge in any way. Highly corrosive 
substances, for example, damage the material and affect the 
mechanical strength of the rotors and buckets. 

Å Stop the centrifuge immediately in the event of a malfunction. 
Eliminate the malfunction (see chapter 7 - "Malfunctions and error 
correction") or inform the service department of the manufacturer (see 
chapter 7.3 - "Service contact"). 

Å Ensure that all repairs are performed only by authorised and 
specialised personnel. 

Å Prior to any start-up, check the centrifuge, rotor, and accessories for 
signs of damage that can be discerned from the outside. Special 
attention must be paid to all of the rubber parts (e.g. motor cover, lid 
seal, and adapters) in terms of visible structural changes. Defective 
parts must be replaced immediately. 

Å Open the centrifuge when it is not in use so that moisture can 
evaporate. 

 
 
 

 

 

 
 

3.6.3 Safety Instructions for robot-controlled centrifuges 

This centrifuge is designed to be loaded by a robot system and is usually 
remote-controlled via PC. For safe handling of the centrifuge, the following 
safety instructions must be observed: 

 
 

 

DANGER 

Å The centrifuge must be equipped with light barriersor secured doors to 
prevent unauthorized access during centrifugation. 

Å Do not reach into the rotor chamber through the open slid cover when 
the centrifuge is connected to the mains power. This can lead to 
considerable physical damages! 

 
 
 
 
 

 
­ 

3.6.4 Fire prevention 
 

 

DANGER 

Å Do not spin explosive or inflammable substances. 

Å Do not use the centrifuge within hazardous locations. 
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3.6.5 Chemical and biological safety 

If pathogenic, toxic, or radioactive samples are intended to be used in the 
centrifuge, it is in the responsibility of the user to ensure that all necessary 
safety regulations, guidelines, precautions, and practices are adhered to 
accordingly. 

 

 

DANGER 

Å Infectious, toxic, pathogenic, and radioactive substances may only be 
used in special, certified containment systems with a bio-seal in order 
to prevent the material from being released. 

Å Take suitable precautions for your own safety if there is a risk of toxic, 
radioactive, or pathogenic contamination 

Å Materials that chemically react with each other with a high level of 
energy are prohibited. 

 

 

WARNING 

Å Keep informed about local measures to avoid harmful emissions 
(depending on the substances to be centrifuged). 

Å Protective clothing is not required for the operation of the centrifuge. 
The materials to be centrifuged may, however, require special safety 
measures (e.g. centrifugation of infectious, toxic, radioactive, or 
pathogenic substances). 

 
 
 

 
­ 

3.6.6 Safety instructions for centrifugation 

 For safe operation, observe the following before starting the centrifuge: 
 

 

WARNING 

Å Ensure that the centrifuge was set up properly (see chapter 5 - "Set-up 
and connection"). 

Å Maintain a safety distance of at least 30 cm (12 inches) around the 
centrifuge. 

Å Do not store any dangerous goods in the centrifuge area. 

Å Do not stay in the safety area longer than what is absolutely necessary 
for the operation of the centrifuge. 

Å Only use the centrifuge with rotors and accessories that have been 
approved by the manufacturer. We explicitly warn against the use of 
equipment of poor quality. Breaking glass or bursting vessels can 
cause dangerous imbalances at high speeds 

Å Ensure that rotor and buckets are correctly fitted (see chapter 6.2.2.1 - 
"Installation of the rotor"). 

Å Observe the instructions on the installation of accessories (see 
chapter 6.2.2.2 - "Installation of accessories"). 

 

 

Å The rotor must be loaded in a rotationally symmetrical manner at equal 
weights. 

Å If liquids with a density > 1.2 g/cm3 are used, reduce the speed (see 
chapter 2.2.2.2 - "Density"). 

Å Do not use the centrifuge if the rotor is loaded asymmetrically. 

Å Do not use the centrifuge with tubes that are excessively long. 
 
 
 

 
­ 
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3.6.7 Resistance of plastics 

Chemical influences have a strong effect on the polymeric chains of 
plastics, and, therefore, on their physical properties. Plastic parts can be 
damaged if solvents, acids, or alkaline solutions are used. 

 

 

NOTE 

Å Refer to the resistance data (see chapter 11.5 - "Resistance data")! 

 
 
 

 
 

 
 

3.6.8 Service life (for centrifuges according to Machinery Directive) 
 
 
 

 The rotors and accessories have a limited service life. 
 

 

WARNING 

Å Perform regular checks (at least once per month) for safety reasons! 

Å Pay special attention to changes, such as corrosion, cracks, material 
abrasion, etc. 

 

 
 
 

Å After 10 years, they must be inspected by the manufacturer. 

Å After 50,000 cycles, the rotor must be scrapped for reasons of safety. 

Å If other data concerning the service life are engraved on the rotor or 
bucket, these data shall apply accordingly. For example, a bucket with 
the engraving "max. cycles = 10,000" has a service life of 10,000 
cycles, and a rotor with the engraving "Exp. date 01/27" must be 
scrapped in January 2027 at the latest (see figure). 

Å If a specification concerning the maximum number of cycles and a 
specification concerning the service life (i.e. a date) are provided, the 
specification that occurs first shall apply. 

 

    

Fig. 6: Different service life ï engraving on the bucket/rotor 

 
 

 

NOTE 

Å Refer to the table of the service life of rotors and accessories (see 
chapter 11.4 - " Table of the service life of rotors and accessories ")! 
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3.6.9 Service life (for centrifuges according to the IVD regulation) 
 

 

Centrifuge 

The service life of the centrifuge depends on several factors, e.g. the type 
and frequency of use, the area of application and the performance of 
service and maintenance tasks. 

Å The centrifuge has an expected service life of 10 years if all of the 
specified maintenance intervals are observed and all of the necessary 
maintenance tasks are performed without delay (see chapter 8.3 - 
"Service"). Non-compliance will shorten the service life of the centrifuge 
accordingly. 

Å The availability of spare parts can no longer be guaranteed after 10 
years from the date of manufacture of the centrifuge. 

 

 

Rotors and accessories 

 The rotors and accessories have a limited service life. 

 

WARNING 

Å Perform regular checks (at least once per month) for safety reasons! 

Å Pay special attention to changes, such as corrosion, cracks, material 
abrasion, etc. 

 

Å The rotors and accessories must be put out of service after 10 years. 
Any use after this period may be permissible in individual cases after an 
inspection performed by the manufacturer. 

Å After 50,000 cycles, the rotor must be scrapped for reasons of safety. 

Å If other data concerning the service life are engraved on the rotor or 
bucket, these data shall apply accordingly. For example, a bucket with 
the engraving "max. cycles = 10,000" has a service life of 10,000 
cycles, and a rotor with the engraving "Exp. date 01/27" must be 
scrapped in January 2027 at the latest (see figure below). 

Å If a specification concerning the maximum number of cycles and a 
specification concerning the service life (i.e. a date) are provided, the 
specification that occurs first shall apply. 

 

   
Fig. 7: Different service life ï engraving on the bucket/rotor 

 

 

NOTE 

Å Refer to the table of the service life of rotors and accessories (see 
chapter 11.4 - " Table of the service life of rotors and accessories ")! 
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3.7 Safety devices 
 

­ 

3.7.1 Lid lock device 

The centrifuge can only be started when the lid is properly closed. The 
electrical lock must be locked. The lid can only be opened when the rotor 
has stopped. If the lid is opened by way of the emergency release system 
during operation, the centrifuge will immediately switch off and decelerate 
brakeless. If the lid is open, the drive is completely separated from the 
mains power supply, i.e. the centrifuge cannot be started (see chapter 7.1.1 
- "Emergency lid release"). 

 

 
­ 

3.7.2 Standstill monitoring system 

Opening of the centrifuge lid is only possible if the rotor is at a standstill. 
This standstill is checked by the microprocessor. 

 

 
­ 

3.7.3 System check 

An internal system check monitors the data transfer and sensor signals with 
regard to plausibility. The system continuously performs a self-check and 
identifies malfunctions. Error messages are displayed as "Error" followed 
by a code number (see chapter 7.2 - "Table of error codes"). 

 

 
­ 

3.7.4 Earth conductor check 

 For the earth conductor check, there is an equipotential bonding screw on 
the rear panel of the centrifuge (see chapter 2.1.1 - "Functional and 
operating elements"). An earth conductor check can be carried out by 
authorized and specialized personnel using a suitable measuring 
instrument. Please contact the service department (see chapter 7.3 - 
"Service contact"). 

 

 
­ 

3.7.5 Imbalance monitoring system 

The indication "Imbalance" in the rotor field and, in some cases, also a 
sound signal indicate that the centrifuge is in the impermissible imbalance 
range. The drive will be switched off in the acceleration phase or during the 
run. 

 

 
­ 

3.7.6 Temperature monitoring system 

If the temperature inside the rotor chamber rises above +50°C, the drive 
system will be switched off automatically. The centrifuge cannot be 
restarted until it has cooled. 

 

 
­ 

3.7.7 Rotor monitoring system 

When a rotor number and, if applicable, a bucket number are selected, the 
computer will automatically check whether the entered speed or the 
entered gravitational field are permissible for the selected rotor. 
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3.8 Measures in the event of hazards and accidents 
 

 

DANGER 

Å  If an emergency arises, switch off the centrifuge immediately! 

Å If in doubt, call the emergency doctor! 

 
 
 
 
 

 
­ 

3.9 Remaining hazards 
The centrifuge was built in accordance with the state of the art and in 
compliance with the generally recognized safety rules. However, danger to 
life and limb of the operator, or of third parties, or impairments of the unit or 
other material assets cannot be completely excluded when the unit is being 
used. 

Å Use the unit only for the purpose that it was originally intended for (see 
chapter 1.2 - "Intended use"). 

Å Use the unit only if it is in a perfect running state. 

Å Immediately eliminate any problems that can affect safety. 
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4 Storage and transport 
 

 
­ 

4.1 Dimensions and weight 
 

 Sigma 4-5KRL, Sigma 4-5KRL IVD 

Height: 406 mm 

Height with open lid: 890 mm 

Width: 677 mm 

Depth: 680 mm 

Weight: 135 kg 
 
 

 
­ 

4.2 Storage conditions 
 The centrifuge can be stored in its original packaging for up to a year. 

Å Store the centrifuge only in dry rooms. 

Å The permissible storage temperature is between -20°C and +60°C. 

Å If you would like to store it for more than one year, or if you intend to 
ship it overseas, please contact the manufacturer. 

 

 
­ 

4.3 Notes on transport 
Å Install the transport safety device (see chapter 4.5 - "Transport safety 

device") 

Å Always lift the centrifuge with a lifting device. 

Å When lifting the centrifuge, always reach under the centrifuge from the 
side. 

 

 

CAUTION 

The centrifuge weighs approx. 135 kg! 

 
 

 

Å For transport, use suitable packaging and, if at all possible, the original 
packaging (see chapter 4.4 - "Packaging"). 
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4.4 Packaging 
The centrifuge is packaged in a wooden crate. 

Å After taking off the lid, remove the side panels. 

Å Remove the packaging material. 

Å Lift the centrifuge upwards with a lifting device to lift it safely. When 
lifting the centrifuge, always reach under the centrifuge from the side. 

 

 

VORSICHT 

The centrifuge weighs approx. 135 kg! 

 
 

 

Å Retain the packaging for any possible future transport of the centrifuge. 
 
 

 
 

4.5 Transport safety device 
 
 

The transport safety device consists of two hexagon socket screws which 
are located at the bottom panel. 

 

 

CAUTION 

The transport safety device must be removed prior to start-up because the 
screws lock the motor bearings! 

 
 

 

Removal 

Å Lift the centrifuge upwards at the front side. Always reach under from 
the side. 

Å Put a suitable object, e.g. a wooden block, between the table and centri-
fuge. The two screws can now be seen at the bottom panel. 

 

 

1 Locking screws 

 
 

Fig. 8: Locking screws (transport safety device) 

 

Å Unscrew the hexagon socket screws with a hexagon socket wrench 
(size 4, included in the scope of supply) anti-clockwise. 

Å Retain the transport safety device for the possibility of the return of the 
centrifuge. 
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5 Set-up and connection 
 
­ 

5.1 Installation site 
Operate the centrifuge only in closed and dry rooms. 

All the energy supplied to the centrifuge is converted into heat and emitted 
to the ambient air. 

Å Ensure sufficient ventilation. 

Å Keep a safety distance of at least 30 cm around the centrifuge so that 
the vents in the centrifuge remain fully effective. 

Å Do not subject the centrifuge to thermal stress, e.g. by positioning it 
near heat generators. 

Å Avoid direct sunlight (UV radiation). 

Å The table must be stable and have a solid, even surface. 

Å Attention: During transport from cold to warmer places, condensational 
water will collect inside the centrifuge. It is important to allow sufficient 
time for drying (min. 24 h) before the centrifuge can be used again. 

 

 
­ 

5.2 Power supply 
 
 

5.2.1 Type of connection 

 

DANGER 

The operating voltage on the name plate must correspond to the local 
supply voltage! 

 
 

 

CAUTION 

The mains power plug is an isolating device which is why it must be 
accessible at all times. 

 

Sigma centrifuges are units of protection class I. The centrifuges of this 
model series have a three-wire power cord with an IEC C13 connector.  

 

NOTE 

The removable power cord must not be longer than 3 m! 

The power cord must not be replaced with a power cord of inadequate 
rating! 
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The centrifuges are equipped with a mains power switch with an integrated 
thermal circuit breaker. 

Å Switch the unit off by actuating the mains power switch. 

Å If it has tripped, let the circuit breaker cool for approximately 2 minutes. 

Å Switch the unit on. 

The centrifuge is now ready for operation. 
 
 

 
­ 

5.2.2  Customer-provided fuses  

Typically, the centrifuge must be protected with 16 Amp B fuses that are to 
be provided by the customer. 

 

 

NOTE 

To ensure safe disconnection in the event of a fault, an AC/DC-sensitive 
RCD (residual current device) must be integrated in the wiring system of 
the building. 
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6 Using the centrifuge 
­ 

6.1 Initial start-up 
 

 

DANGER 

Å Before the initial start-up, please ensure that your centrifuge is 
properly set up and installed (see chapter 5 - "Set-up and 
connection"). 

 
 
 
 
 

 
­ 

6.2 Switching the centrifuge on 
Å Press the mains power switch. 

The display then illuminates. The centrifuge is ready for operation. 
 

 

NOTE 

The start key remains inactive and can only be activated via the 
connected PC or by entering a code. 

 

 

Entering the code 

Å Press and hold the stop key while entering the code. 

Å Turn the function knob 1 notch to the left and then 3 nothes to the right. 

Å Release the stop key. 

The start key will be illuminated, the centrifuge is ready for operation. 
 
 

 
­ 

6.2.1 Opening and closing the lid 

The lid can be opened if the centrifuge is at a standstill and if the lid key is 
illuminated. 

Å Press the lid key in order to open the lid. 

The centrifuge cannot be started if the lid is opened. 

Å To close, press with both hands slightly on the lid until the lock is 
audibly locked. 

 

 

WARNING 

Do not place your fingers between the lid and the housing when closing 
the lid. Risk of crushing! 
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6.2.2 Installation of rotors and accessories 

 
 
 
­ 

6.2.2.1 Installation of the rotor 

Å Open the centrifuge lid by pressing the lid key. 

Å Unscrew the rotor tie-down screw from the motor shaft (counter-
clockwise). 

Å Lower the rotor with its central bore straight down onto the motor shaft. 

Å Tighten the rotor tie-down screw clockwise with the supplied rotor 
wrench with 10 Nm (option: torque spanner 10 Nm, part no. 17060). In 
doing so, hold the rotor at its outer rim. 

Å Follow the safety instructions and hazard warnings (see chapter 3 - 
"Safety")! 

 
 
 
 
 

 

CAUTION 

When using rotors for microtiter plate formats: 

Ensure that the plate holders are inserted together with the plates into the 
buckets. 

 
 

 

NOTE 

The lid screw serves for the fastening of the lid onto the rotor only, not for 
the fastening of the rotor onto the motor shaft. 

 

 

Removal of a rotor 

Å Loosen the rotor tie-down screw by turning it anti-clockwise and remove 
the rotor. 

 
 

 
 

6.2.2.2 Installation of accessories 

Å Only use vessels that are suitable for the rotor (see chapter 11.1 - 
"Suitable accessories ").  

Å In the case of swing-out rotors, all of the compartments must be 
equipped with buckets. 

Å Always load rotationally symmetrical compartments of the rotors with 
the same accessories and fill to avoid imbalance. 

 

  



 

Refrigerated Centrifuge for Robot Use Sigma 4-5KRL 

Refrigerated Centrifuge for Robot Use Sigma 4-5KRL IVD 

6 Using the centrifuge 
 
 

 

Version 11/2017, Rev. 1.7 of 28/04/2022 Å sb 
35 / 110 

Translation of the original operating manual, part no. 0703302 
 

Centrifugation with vessels of various sizes 

Working with vessel of various sizes is possible. In this case, however, it is 
very important that the rotationally symmetrical inserts are identical (see 
figure). 

 

correct incorrect 

  

  

Fig. 9: Permissible and impermissible loading of a swing-out rotor with vessels of various 
 sizes (example illustration) 

 

Centrifugation with low capacity 

Å Install the sample vessels in a rotationally symmetrical manner so that 
the buckets and their suspensions are loaded evenly. 

 

correct incorrect 

  

  
Fig. 10: Permissible and impermissible loading of a swing-out rotor (example illustrations) 

 
 
 
 
 
 
­ 
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6.2.2.3 Adapters 

In order to ensure easy handling, even if vessels of various sizes are used, 
carrier systems were developed. 

Å Load the opposite adapters with the same number of vessels and with 
the same weights in order to avoid imbalance. 

Å If all of the compartments of a carrier are not used, the buckets must be 
loaded evenly. Loading the edges of a bucket only is not permissible. 

 

 
­ 

6.2.2.4 Vessels 

Å Load the vessels outside of the centrifuge. Liquids in the buckets or 
multiple carriers cause corrosion. 

Å Fill the vessels carefully and arrange them according to their weight. 
Imbalances result in the excessive wear of the bearings. 

Å Always fill the tubes up to their useful volume (= the volume that is 
stated for the tube). 

Å When using glass vessels, the maximum value of 4,000 x g must not be 
exceeded (except special high-strength glass vessels; please refer to 
the information provided by the manufacturer). 

Å After the centrifugation, remove the vessels carefully in order to prevent 
the samples from mixing. 

Å Follow the safety instructions and hazard warnings (see chapter 3 - 
"Safety")! 

  



 

Refrigerated Centrifuge for Robot Use Sigma 4-5KRL 

Refrigerated Centrifuge for Robot Use Sigma 4-5KRL IVD 

6 Using the centrifuge 
 
 

 

Version 11/2017, Rev. 1.7 of 28/04/2022 Å sb 
37 / 110 

Translation of the original operating manual, part no. 0703302 
 

­ 

6.3 Control system "Spincontrol L" 
 

­ 

6.3.1 User interface 

The centrifuge is operated via three buttons with integrated light-emitting 
diodes and one function knob. The display is divided into several different 
fields. The various functions of the system can be called up by pressing 
and turning the function knob. 

 

 

 

1 Start key 

2 Function knob 

3 Display  

4 Stop key 

5 Lid key 

 
 

Fig. 11: User interface of the Spincontrol L control system 

 

 

Display 

The centrifuge display has the following display fields: 

 

1 Speed/RCF field 

2 Several display 
fields (e.g. for rotor, 
deceleration curve 
or program 
selection) 

3 Time field 

4 Temperature field 

 
 

Fig. 12: Display of the Spincontrol L control system 
  














































































































































