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Abstract: This paper presents process of hot rolling mill stand housing windows refurbishing and its evaluation for misalignment 
improvements. All housing windows defects de facto affect mill stand quality performance and effective time performance. The 
misalignment defects, there for, should be clarified to provide the precise 3d mathematical simulator and to design effective alignment 
parameters. Based on past experience and professor's optical measurements all further alignment and on-site machining activities were 
planed. After reconditioning mill stand we plan to install force distribution monitoring analysis (ability to detect and to isolate faults 
which may affect system). Over last months, many works have been developed in order to ensure the optimal instrumentation architecture 
to consider embedded system where force distribution through all crucial parts from mill stand will be included. Ultrasonic sensor 
placement for on-line force monitoring, fault detection and diagnosis of dis-functioning to any crucial part. The used method is based on 
a classification technique and a measurement of the quantity of information provided by process variables. 
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1. Introduction 

The following paper details finding measurements from the 
survey carried out on plate mill at Skopje, Macedonia APRIL 2010. 
Due to lack of position tolerance of housing windows many product 
quality and equipment damage problems are possible. The mill 
survey summarized results and recommendations are considered in 
three distinct areas as follows:  

1) Housing windows  
2) Bottom plate 
3) Top separator 
The Roll Change Side housing was found in relatively good 

position. The result indicates that both Drive Side & Roll Change 
Side Housings are NOT reasonably perpendicular and axially inline 
with each other. From the top to bottom position, the readings vary 
due to Bed Plate misalignments. This is due to damaged concrete 
bellow entry side bottom plate. After refurbishing (see Fig. 1) 
concrete bellow bed plate to achieve the required tolerance welding 
and on site machining is required. Housing Window was raised by 
using hydraulic jacks and steel wedges to return the housing back to 
a suitable alignment position with the Roll Change Side Housing. 
To monitor any further defects ultra sonic device placement on 
every bolt that joint Bed Plates and Housing Windows has been 
done. Further is describing the process of housing window 
refurbishment with welding and machining. 

 
 
2. Pre-machining  

Before any weld repair is carried out, all worn and corrodes 
areas should be pre-machined to remove all evidence of damage and 
rust. 

When carrying out pre-machining, it is important that radius 
is formed on internal corners. In order to avoid excessive removal 
of material, corners may be undercut by hand grinding using a ball 
ended cutter of diameter no less than 15 mm. A smooth profile is 
required. 
 
 
3. Pre-weld inspection   

Before weld repair, all areas that should be welded were 
magnetic particle crack detected (M.P.I) and ultrasonically 
examined to ensure complete freedom from cracks, linear 

indications or gross shrinkage. Particular attention was paid to all 
internal corners.  

Any such indications were removed by local grinding. 
Complete removal was confirmed by M.P.I. 

Before welding all grease and debris, including the contrast 
paint used for M.P.I. inspection, shall be removed using a suitable 
solvent and clean cloths. 

This also applies to any lubrication holes which are present. 
 
 
4. Welding procedure - general details 

The majority of the welding will be carried out using MIG 
welding. The wire is a basic flux cored 1.6 mm wire, which is all 
positional. This was used in combination with shielding gas. 
Manual metal arc (M.M.A) was used for the welding of internal 
corners, where this was required, and also for the circumferential 
sealing welds around the studs in the housing window faces. 

 
 

5. Preheating 
A pre-heat temperature of 150°C is required and was be 

maintained throughout the welding operation. We use oxy-propane 
gas torches. In order to ensure that preheat temperature can be 
maintained, heat was applied approximately 24 hours before 
welding commences using minimum of two gas burners directed at 
the general areas that was welded. Towards the end of the 24 hour 
general pre-heating period, the gas burners were directed at the 
specific areas to be welded in order to boost the temperature on 
these faces to be welded. In order to minimize pre-heating times, 
insulation in the form of glass fiber was used. 

Preheat temperature was confirmed by using special laser 
thermometer, allowing at least 10 minutes after removal of gas 
burners before checking temperature. Special laser thermometer 
were used at frequent intervals throughout the welding operation to 
ensure minimum preheat, of 150°C, and a maximum interpass  
temperature of 250/270°C. Pre-heat was maintained during breaks 
from welding. 

Run on/ Run off plates made from mild steel were attached 
where required, after pre-heat temperature was achieved. 
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6. Post weld N.D.T. / inspection  

After proof machining the repaired areas to within 
approximately 1 to 2 mm of drawing size, we carry out magnetic 
particle inspection and ultrasonic examination. Temperature of 
casting at this stage should be less than 50°C, and at least 36 hours 
should have elapsed since completion of post weld heat-treatment. 

Examine repaired areas with ultrasonic using twin crystal 
5Mhz compression probes to conform general fusion to base casting 
and freedom from slag inclusions. 
 
7. Quality requirements – acceptance levels  

Any form of cracking is not acceptable. 
Occasional small (up to 10 mm²) areas of lack of fusion may be 
except where these occur at high stress regions of the casting, i.e. 
corners and radii. 

Occasional pin-hole porosity is not acceptable. 
Continuous surface breaking slag inclusions and any witch lie 

within 3 mm of finish machined faces are not acceptable. 
 
 

8. Final inspection  
       After finishing machining to drawing size, all welded and 
adjacent areas must be magnetic particle detected. 
 
Conclusion  

1) To achieve the above actions long term survey and 
analyze are required because of complexity and special 
equipment requirements. 

2) All details about geometrical condition of mill stand are 
of unique importance due to complex geometrical system 
where synergistically connected measurement, 
construction and mechanical activities. 
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