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INTRODUCTION 

Running a dosimetric service based on TLD technology such as at the Nuclear Research Centre Negev 

(NRCN) requires a large group of workers to carry out simple mechanical actions such as opening and 

closing TLD badges, placing and removal of TLD cards from the badges and operating the TLD reader. 

These actions can be automated to free human resources for other assignments and to improve the quality 

assurance.  

 

At NRCN a project was undertaken to design and build a robotic system based on a manipulator arm. The 

design was based on the experience achieved with an earlier prototype 
(1,2)

. The system stores the TLD 

badges in special designed boxes, which are transported and stored in computer defined bins. The robotic 

arm loads and unloads TLD cards to the badges, and loads/unloads the cards to a magazine for the TLD 

reader. At the Nuclear Research Center Negev (NRCN) each badge is assigned to a specific worker and 

bears a sticker containing the worker's personal details, also in a machine readable form (barcode). In order 

to establish a proper QA check, a barcode reader records the information on the badge and on the TLD card 

placed in this badge and checks their compatibility with the information contained in the main database. 

Besides the TLD cards loading/unloading station, there is a contamination check station, a cards cleaning 

station and a UV irradiation box used to reduce the history dependent residual dose.  

 

The system was installed at the NRCN dosimetry laboratory It was successfully tested for several hundreds 

of cycles and will become operational in the first quarter of 2014. As far as we know, there is no similar 

product available for automatic handling in a TLD laboratory. A general view of the whole system is seen in 

Fig. 1. 

 

 

THE  SYSTEM AND THE PROCCESSES 

The whole system is managed by an automatic controller that manages the movement of each component 

(TLD cards, badges and boxes) to and from specific locations defined by the required task and by the 

information from the various sensors. The central component of the system is a robotic arm with 6 degrees 

of freedom equipped with a gripper, which includes custom made fingers and a vacuum nose. The function 

of the fingers is to seize the badge and bring it to a certain location. The fingers are designed to apply a pre-

designed pressure.  

  



 

Fig. 1.  A general view of the robotic system. 

 

 
 

 

 

Fig. 2: The boxes containing the TLD badges 

 

The Mechanized Storage System 

The system is based on specially designed boxes that are used to store, handle and move the TLD badges. A 

box contains aluminum strips that hold the TLD badges in a fixed location (see fig. 2). Each box can hold 1-

50 TLD badges. The storage of boxes is based on a XYZ system that can move the boxes to and from the 

shelves and to and from the working table. The storage system has a special "insert boxes shelf" which 

automatically registers the box and determines its location according to the momentary map of free shelves. 

 

The Working Table 

The working table includes the following stations: 

 External contamination check. A radiation detector is mounted at this station and the badge is held 

in front of it for a pre-determined time to ensure that no contamination of the badge occurred during 

the field operation. 

 Barcode reading station. It identifies the TLD card number and the information on the badge 

containing this card to check their match, as defined in the main database. 

 TLD badge opener. It opens the TLD badges to allow the robotic arm to remove / return the TLD 

card to the badge. 



 TLD system cartridge.  It stores the TLD cards which were taken out of the badges and after being 

filled  is transferred to the TLD reader. 

 Cleaning station. It is operated to remove dust and dirt from the TLD cards by inserting them in an 

ultrasonic bath filled with alcohol and a drying the cards using a stream of nitrogen. The cleaning 

process is not part of the routine day to day work and can be run separately. 

 UV irradiation station. It is operated to irradiate the TLD cards by a UV lamp at a pre-determined 

temperature to enhance background reduction..   

 TLD reader (optional). The operation of the TLD reader can be made fully automatic. The robotic 

arm can take the TLD system cartridges into and out of the TLD reader and the controller can give 

read commands to the reader and get end signals from it. 

 CR39 station (optional). Can be used to handle the registration and changing of the CR39 

dosimeters from the TLD badges. 

 

The system can perform a combination of different tasks. An example for such a task is shown in the flow 

chart in Fig. 3 for the unloading and read process.  

 

The process of loading/unloading a full 50 TLD badge box including all QA checks takes about 25 minutes. 

Loading a box with cards that passed readout and unloading a new box can be undertaken while the TLD 

reader reads a cartridge of TLD cards (the readout rate is about 60 cards per hour), thus the operation time 

can be optimized by planning suitable parallel tasks.  

 



 
Fig. 4: Flow Chart - Unloading and Reading Process of a Single Box. 

 

SUMMARY 

An automatic robotic system based on a mechanized storage system combined with a robotic arm system for 

handling of TLD badges was designed, built and tested at the NRCN dosimetry laboratory. The system was 

designed to fit the NRCN dosimetry laboratory procedures and can handle any load of TLD badges, with the 



only limitation of the size of the storage area. The system is in the stage of final checks and will be soon 

fully operational. 

 

 

REFERENCES 

1. Gorelik V., Rozenfeld R., Levinson S., German U., Weinstein M., Hillel S., Rodnay G., Robotic 

Implementation in Handling of Harshaw/Bicron TLD Badges, The 23th Conference of the Nuclear 

Societies in Israel, 15-16 Feb. 2006, pp. 137-139. 

2. S. Levinson, M. Weinstein, A. Abraham, U. German, V. Gorelik, R. Rozenfeld, S. Hillel, G. Rodnay, 

"A Robotic Manipulator for Handling of TLD Badges ", The Radiation Safety Journal (Health Physics), 

p. S190-S193, Nov. 2008 

 

 

 

 




