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ABSTRACT: This article presents several experimental methods for monitoring cast iron 

foundry equipment using inductive sensors. Inductive proximity sensors M12,15-30V / DC, 

CONTRINEX DW-AS-509-M12-390, NO (normally open), with a diameter of 12 mm, accuracy 

class IP67, powered with DC15-30V current and model XS8C4A1MPG13, NO with detection 

from 10 to 0 mm, were used to perform this experiment.. The proximity sensors were mounted 

next to the sole of a 30KW motor, on a model extraction machine, to detect the accuracy of 

placing the pallet on the machine chassis and on a machine for closing formed frames, which 

aims to close the frames. 
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1 INTRODUCTION 

 

The machines on which the sensors were 

mounted are machines with a long service life, they 

were put into operation in the mid-70s in the SC 

cast iron foundry. SATURN. SA from Alba Iulia. 

These machines have quite frequent problems of 

failure in certain subassemblies, and due to 

vibrations that occur during operation, the clamping 

screws and engine mounts come loose and play 

occurs followed by uncontrolled beating, which 

leads to engine burn or broken soles on the motor 

housing. This phenomenon in the heavy industrial 

equipment where use vibrators, eccentric shafts for 

shaking, ejection of molded parts and sandblasting. 

In order to prevent these failures, data and 

information were collected from the machines with 

a high degree of failure, and following some 

analyzes it was proposed to mount two types of 

proximity sensors on critical areas, to visually 

announce the beginning of a failure. Also in the 

composition of the foundry SC.Saturn.SA from 

Alba Iuia are also machines for extracting and 

closing molds. These machines were built and put 

into operation in the 70's by Buderus. Because 

during the years of operation they proved to be 

reliable and robust, these machines were not 

replaced because in all these years there were no 

major changes, the only problems that appear being 

on the consumables side, the disorder of the frame 

receiving platforms and locking pallets. These 

issues have been approached with great care so that  

 

 

 

state-of-the-art technology has been used to operate 

under normal conditions and to achieve a precise 

closing and extraction. 

 

1.1 Description of problems that occur with the 

engines on the machines during operation 

In the case of machines for ejection of molded 

parts of cast iron parts in the form of sand, 30KW 

motors are used to drive the debate grids. These 

motors are placed in the seats and fixed on the 

pedestals with clamping screws. Due to the existing 

vibrations in the grilles, their transmission is also 

made to the motors, and the screws and nuts are 

loosened, so the play at the soleplate occurs and 

finally the engine soles burn or break (Fig. 1.1). 

 
Fig.1.1. Broken sole and damaged stator 
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2 APPLIED METHODS FOR 

MONITORING THE ENGINES 

DURING OPERATION 

 

The method that was applied to monitor the 

engines that operate in hard to reach spaces, where 

there is no visual access, and the maintenance staff 

can not check the condition of the engines daily, 

because to reach these engines it is necessary to 

dismantle the grids for ejection of molded parts. 

Using inductive proximity sensors type LJ12A3, 

NPN, NO (normally open), which were mounted on 

the brackets and adjusted with the detectable part on 

the nuts of the engine mounting bolts at a distance 

of 12 mm from the nut, it is monitored and can be 

detected in time by tightening the engine mounting 

bolts. 

These sensors were mounted under each nut on 

the engine foot (Fig.2.1), and in the closed-open 

circuit of the sensors was mounted a lamp with 

visible LED, which when one of the sensors detects 

the presence of metal (nut ), it sends a signal to the 

led lamp, and this led remains lit, thus, it announces 

the presence of a fault or the loosening of a detected 

screw. 

 

 
 

Fig.2.1. Proximity sensor and LED lamp with relay 

 

People who deal with maintenance in this sector, 

seeing the LED light on, can act in time, thus 

avoiding damage or burning of the monitored 

engine. In order to have full control over the grips 

of an engine, a proximity sensor has been 

positioned on each engine mounting screw, and in 

this way it will be possible to intervene preventively 

to remedy the play between the engine base and the 

engine mounting plate. 

 

3 IMPLEMENTATION OF PROXIMITY 

SENSORS XS8C4A1MPG13 ON THE 

FRAME OF A MODEL EXTRACTOR 

MACHINE 

 

The model extraction machines are used in cast 

iron foundries, and the machine on which the 

application was made was built in the '70s and was 

put into operation with the opening of the cast iron 

foundry SC SATURN SA Alba Iulia in 1975. These 

machines were built by the German company 

BUDERUS WETZLAR (Fig.3.1.) and were 

equipped with mechanical limiters, which imposed 

certain conditions of orderly and timed operation 

that if the operators did not comply, the machine 

could not perform the complete cycle of extraction 

of model. 

 

 
 

Fig.3.1. Machine for extracting models from 

formed frames. 

 

Over the years, these cars have undergone all 

sorts of repairs and due to very high wear, on some 

parts of the cars, the conditions given by the stroke 

limiters no longer had the precision needed for 

proper operation. The main reason we started to 

implement this application is that there are often 

problems with misalignment and non-alignment of 

the model pallet on the car frame and improper 

alignment on the reverse of the frame. These causes 

the edges of the mold to break after removing the 

model and if the pallet locking bolt is not positioned 

correctly in the locking slot, it may cause the pallet 

to fall off the machine frame when the machine 

rotates the model carrier pallet and the formed 

frame (Fig. .3.2.). 
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Fig.3.2. Extract machine and wrong shape 

 

 

3.1 Description of the operation of the model 

extractor 
 

To make a ready-made mold, a model made of 

wood is assembled on a model pallet, on this model 

will be centered a metal frame in which resin-

forming sand is poured, after semi-hardening the 

sand on the model, this model will have to 

extracted. 

The transport of the pallet with the formed frame 

is taken from the post with the help of a cam trolley. 

The pallet aligns with the wheels on the rails of the 

extracting machine, where it is pulled up to the 

detection position of the limiter, and another limiter 

gives the command to lock the pallet on the rotating 

mechanism of the machine; after turning the pallet 

to 180˚, the pallet and the model are vibrated with 

the help of an eccentric motor and the model is 

extracted, the pallet remaining above the formed 

frame, and the frame is removed from the machine 

with the help of the cam trolley. Most of the time 

the limiters have wear on the mechanical side and 

no longer engage at the precision limit, and this 

leads to incorrect misalignment of the pallet with 

the frame formed, so that, at the time of extraction, 

the wood model is not extracted correctly and 

breaks the shape of sand. 

 

3.2 The experimental part of the application 
 

The application is designed to achieve a good 

operation of the machine, and this consists in 

placing a proximity sensor type XS8C4A1MPG13, 

on the machine frame, at a height equal to the 

maximum stroke of the pallet locking piston (Fig. 

3.3.), And an adjustable screw has been mounted on 

the pallet locking piston, which announces the 

presence of the piston in the pallet locking position. 

This application is included in the machine 

control and conditions the steps of extracting the 

model from the formed frame. The set conditions 

were imposed in the phases preceding the extraction 

of the model, because in this phase there were 

problems of non-blocking of the pallet. After the 

model is locked and the sensor detects the piston as 

in the correct position, it transmits a pulse to the 

machine control, and the extraction steps will 

proceed normally; thus the machine will perform a 

180˚ rotation, the vibration of the model to detach 

and the actual extraction. The machines that were 

produced for the foundries being very robust, have 

the advantage of being able to work well for a very 

long period of time, provided that they do not 

neglect the adjustments and conditions that must be 

imposed on the working phases for a complete 

cycle. 

 

 
Fig.3.3. Hydraulic piston and proximity sensor 

 

 

4 IMPLEMENTATION AND 

SUPERVISION OF A MACHINE FOR 

CLOSING FRAMES FORMED FOR 

CASTING USING SENSORS 

 

For this application the same type of sensor was 

used as in the previous application, namely 

XS8C4A1MPG13 from TELEMECANIQUE 

(Fig.4.1.). After several measurements and many 

problems with the frame closing machines, it was 

concluded that these machines can adapt to current 

technology with very little effort, placing certain 

sensors in key areas to obtain a certain accuracy of 

stopping and alignment, thus reducing errors that 

often occurred due to older generation limiters that 

no longer functioned properly and did not send an 

instant signal to the control panel. 
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Due to the location made on the machine frame 

and mechanism of some proximity sensors, an 

electronic panel was also added in the control panel, 

compatible with the sensors located on the car 

closing models from which the orders are received 

and transmitted. cycle order. 

 

 
 

Fig.4.1. Proximity sensor XS8C4A1MPG13 

 

 

4.1 Description of the operation of closed 

frame closing machines 

 
Frame closing machines are used in foundries to 

close small and medium frames, more precisely 

frames with dimensions of 2400x1800x500 mm and 

frames 3500x2400x500 mm. These machines were 

put into operation in the same way as the extraction 

machines in 1975 in the company SC. SATURN. 

SA Alba Iulia.  

In order for two frames to be joined and closed, 

they must have the same dimensions and must not 

exceed a height of 1200 mm by closing. In the first 

closing phase, the cover frame is inserted on the 

rails of the closing machine with the help of a roller 

pallet.  

When the roller pallet reaches a suitable 

position, it touches a limiter which disengages in 

the control panel the conditioning required for the 

next step. Once the panel is placed in the working 

position of the machine, it is locked and 

hydraulically raised to the ceiling of the machine 

until the frame buttons reach another limiter that 

decomposes two button locking arms.  

When another limiter notifies that the frame and 

pallet are locked, the machine rotates 180˚, 

positioning the formed frame with the molded side 

down. After detecting the 180˚ rotation by another 

limiter, the formed frame can be inserted into the 

machine, locking and aligning with the cover frame 

to be closed. Finally, the cover frame is lowered 

hydraulically over the formed frame, and they are 

closed and removed from the closing machine. 

 

4.2 Experimental study 
  

For this application, the inductive proximity 

sensors were chosen, which were also chosen for 

the model extraction machine, these sensors were 

chosen after following a selection scheme by 

eliminating some characteristics and parameters that 

did not correspond for this machine (Fig. 4.2.). 

 
Fig.4.2. Sensor selection scheme [4] 

 

The choice of sensors and their mounting on the 

model locking machine was made after identifying 

the places on the car where they should be placed, 

most being mounted on the places where the old 

limiters were, and for the cars to work according to 

the intended scheme were made various adjustments 

and adjustments so that the movements of the 

machine comply with the complete closing cycle of 

the frames (Fig.4.3.). 

 

  
 
Fig.4.3. Sensors located next to the shaft that actuates 

the locking arms of the frame buttons 

 

After all mounting errors were eliminated and all 

sensors were adjusted to detect as accurately as 
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possible, the machines were tested with ready-made 

frames, and the result was one beyond expectations, 

due to the accuracy with which the sensors detect 

and how quickly they transmit information. 

As described in the operating mode of the frame 

closing machine, the closing machine is also 

handled after mounting the sensors at the key 

points. At the same time, by mounting proximity 

sensors with 10 mm detection, a better level of 

accuracy has been established for the alignment of 

the frames to be closed but also for the safety of 

machine operators, who have a greater confidence 

in the new technology, this technology being state-

of-the-art and electronic detection, has a lower 

degree of failure than mechanically operated 

limiters. Compared to the height travel limit that the 

car had before mounting the sensors, the limit was 

increased by 100 mm due to the precision detection 

of the sensors. At the stroke limiter, the arm had a 

stroke of 50 mm; this stroke plus the height of the 

limiter could be added to the working height by 

mounting the sensor on the limit height of the 

machine (Fig.4.4.) 

 
Fig.4.4. Inductive proximity sensor, mounted for 

working height detection 

 

5 CONCLUDING REMARKS 

The results obtained after mounting proximity 

sensors on the model extractors and on the frame 

closing machines in the cast iron foundry SC 

SATURN SA are very satisfactory and have a major 

importance in the production process due to the 

precision with which it can work and the protection 

of which car operators also benefit. After a period 

of 100 working days, a comparison was made on 

the part of scrap parts, and the results are very good 

compared to the period before mounting the sensors 

on the machines. At the same time, it was 

concluded that a process of modernization of 

foundry machinery and machines can be started 

where the machine or machine is technically good 

but has outdated electrical parts and detection no 

longer corresponds, having an old detection 

technology from ' 70. All the machines and 

equipment in the cast iron foundry SC SATURN 

SA, with an age of over 45 years of operation are 

old, but, with an enviable robustness, they are 

exploited and cope with the production in the 

foundry. It was thus proposed to modernize several 

machines and machines, giving up the purchase of 

new machines that are very expensive and very 

difficult to fit into the production line that was built 

in the '70s. Most of the cast iron foundries that were 

put into operation in those years have machines and 

equipment in the old production lines, and the 

solution for all these machines that are difficult to 

replace is their modernization and where possible, 

the replacement of old controls and control desks. 

with new technology. This reduces the risk of 

accidents at work, and the precision of the machines 

gains a plus with the installation of precision 

sensors in the key points of the machines. All these 

advantages that can be brought to some machines 

and machines must be introduced with a sense of 

responsibility in the kinematics of the machine, so 

that the intervention conditions the correct cycle of 

operation of a machine, without endangering the life 

or integrity of the operator who operates it. The 

conclusion reached with regard to the proximity 

sensors mounted next to the soles of engines 

subjected to high vibrations, is to continue their 

installation on all engines which cannot be checked 

daily, visually and mechanically, the condition of 

their attachment to the pedestals, so that the 

intervention time and the expenses for the repair of 

the damaged engines will be reduced. But the worst 

thing is to stop production so that the company's 

losses can be very significant, and the final product 

may suffer a delay in delivery to the beneficiary. 
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