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Abstrakt 
 V našich zlievarňach, špecializovaných na odlievanie valcov, napriek snahe o 
najpresnejšie riadenie procesu tavenia, mimopecného spracovania, formovania a sušenia foriem 
(takzvaný zlievarenský proces), chladnutia a usmerneného tuhnutia odliatkov vo formách, 
rovnako aj vytĺkania, čistenia a následného spracovania valcov, ukazovateľ kvality zostáva 
pomerne nízky. 
 Príspevok prezentuje priemyselnú štúdiu o druhoch nepodarkov, ktoré vznikajú pri 
výrobe liatinových valcov, v kovovej kokile, s dôrazom na vysvetlenie príčiny ich výskytu vo 
výrobnom procese a návrhov technologických opatrení pre ich zamedzenie a  zníženie percenta 
nepodarkov. Uskutočnená analýza zohľadňuje  charakter týchto defektov a hodnotenie príčin, 
ktoré vedú k  vyradeniu valcov a navrhuje určité opatrenia k ich zamedzeniu. Priemyselná 
analýza zahŕňa skupiny valcov s rôznymi triedami tvrdosti (polotvrdé, tvrdé), s definovanou 
a nedefinovanou povrchovou vrstvou valcov, odlievaných jednoduchým alebo duplexným 
procesom. 
 
 

Abstract 
 In our foundries, specialized in the cast iron rolls, in spite of trying the most accurate 
guidance of the iron melting processes, of the outside treatments melting aggregate, of the 
moulding and drying of moulds (the so-called casting process), of the cooling and the directional 
solidification of the castings in the moulds, as well as of the rapping, cleaning and the 
subsequent processing of the rolls, the performance factor remains relatively low.  
 The paper presents an industrial study upon reject forms, which appear in the 
production of cast iron rolls, in iron chill, and try to emphasize the cause of their occurrence in 
the product making process, and proposes technological measures for their prevent and, in this 
way, the diminution of the  reject percentage. In the paper there is an analysis regarding the 
nature of this defects and an evaluation of the causes which lead to the rejection of rolls, and 
some measures of prevent are proposed. The industrial analysis included charges of rolls from 
different hardness classes (semihard, hard), with definite and indefinite crust, cast in simplex or 
duplex processes. 
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1. Introduction 
 This paper analyzes the main reject forms, which appear in the production of cast iron 
rolls, of different dimensional class or a hardness of crust. The study takes into account the 
classical cast rolls, in iron chill and moulding sand, through simplex and duplex processes. 
 
 

2. Synthesis of the analysis 
 In our foundries, specialized in the cast iron rolls, in spite of trying the most accurate 
guidance of the iron melting processes, of the outside treatments melting aggregate, of the 
moulding and drying of moulds, the so-called casting process, of the cooling and the directional 
solidification of the castings in the moulds, as well as of the rapping, cleaning and the 
subsequent processing of the rolls, the performance factor remains  relatively low. For the 
growth of this factor, it is necessary to carry out the following technologycal conditions:  

• the correct supply in continuous running, with  the adequate charging stocks, with new 
and adequate moulding materials, determined in the practical instructions,  regarding 
the metallic charge, the formula of the moulding sands and of the refractory mould 
finish. 

• the correct evidence of the castings, as well as the maintenance (the repairment, after 
case) of the casting equipment. 

• the clear maintaining of the moulding and the casting pit, and the guarantee of their 
optimum dimensions, according to the dimensions of the cast rolls. 

• the necessity to assure instructed and skilled workers, as well as the technical-
engineering staff, which has to possess sufficient experience to carry out all conditions, 
that are included in the production technology. 

• the existence and the usage of adequate control apparatus for all technological 
parameters and in all the stages of production. 

• the adequate organization of the work, to assure the working task in all the stages of 
production. 
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Fig.1 Reject forms of the cast iron rolls pockets; 2. cracks (longitudinal or transverse, at heat or at cold); 3. insufficient 
or extended depth of the roll’s hard crust; 4. inadequated hardness at the necks and the body of roll; 5. inclusions 
and adherences; 6. skrinkages and  porosities; 7. inadequated chemical composition; 8. texture defects; 9. 
inadequate base size; 10. other reject forms 

 
 

 The main defects, which lead to the rejection of cast iron rolls, are presents in Fig. 1. 
In the following paragraphs there is an analysis regarding the nature of this defects and an 
evaluation of the causes which lead to the rejection of rolls, and some measures of prevent are 
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proposed. The industrial analysis included charges of rolls from different hardness classes 
(semihard, hard), with definite and indefinite crust, cast in simplex or duplex processes. 
 From the total quantity of rejects, more than 25% is caused by pockets in the mass of 
the castings. The main causes for the presence of the pockets are: 

• the gases from the mould and from the atmosphere,  during the casting; 
• insufficiently dry moulds, or moulds which absorbed humidity by standing. 
• clay on the necks, resulted from the sealing of the assembling surfaces of the 

equipment; 
• the quality of the refractory mould finish used in the process, which must not bring 

gases into the iron; 
• the over thickness of the layer of refractory mould finish, which can release greater 

quantities of gases; 
• the unheated chill, which leads to the changing of the cooling conditions; 
• the nettings of scales or  fissures on the chill; 
• the low casting temperature; 
• the contraction in the lower neck, in the upper one, respectively, owing to the rapid 

solidification of the metal in the entire volume of the crust. 
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Fig.2 The repartition of the cracks 

 
 

 The cracks (longitudinal or transverse) represent almost 20% from the total mass of 
rejects. Avoiding the occurrence of cracks is an extremely complex task, which requires an 
adequate respect of the rolls production technologies, especially in the preparation of the chill 
for casting. Most of the cracks are formed at about 10000C, when the cast iron mechanical 
strength is much reduced. The cold cracks appear at temperatures below 5500C, in the elastic 
deformation area, and, sometimes, even at ambient temperature. The causes of cracks (both 
longitudinal and transverse) are various, but can be separated according to whether they are 
formed at heat or at cold. Thus, the longitudinal cracks, formed at heat, may be caused by: 

• hitting the chill, during casting and solidification processes of the metal in mould; 
• premature solidification of the riser, knowing that the liquid metal, cast uphill, covering 

the entire mould may reach the riser being at a very low temperature; 
• selective heating or/and cooling on the chill; 
• scratches on the inner side of the chills, etc. 

 The longitudinal cracks, at cold, can be caused by the following factors: 
• changes of volume in the metallic ground-mass; 
• the rapped rolls storage near the hot ones. 
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 The transverse cracks occur in the following situations: 
• wrong assembly of the casting mould; 
• wrong assembly  of several chills, in the case of rolls with extended length; 
• temperature difference between the chills, etc. 

 
Table 1  The analized cast iron rolls 

Number of the analyzed cast 
iron rolls 

Proportion No. 
crt. 

Type 
of rolls 

Hardness 
class 

[pieces] [pieces] [%] [%] 
FNS 0 12 2.47 
FNS 1 62 12.74 1. FNS 
FNS 2 

281 
207 

57.82 
42.59 

2. FS FS 2 27 27 5.55 5.55 
FD 1 37 7.61 3. FD 
FD 2 

52 
15 

10.69 
3.08 

FDI 1 34 6.99 4. FDI 
FDI 2 

103 
69 

21.38 
14.19 

5. FND FND 1 23 23 4.73 4.73 
Totals 486 100 

 
 
Table 2  The reject forms of the cast iron rolls  

The analized cast iron rolls The reject forms No. 
Crt. 

Type of 
rolls 

Hardness 
class [pieces] [%] [pieces] [%] 

FNS 0 10 2.05 2 0.42 
FNS 1 54 11.11 8 1.63 1. FNS 

FNS 2 

252 

188 

51.85 

38.68 

29 

19 

5.96 

3.91 
2. FS FS 2 23 23 4.75 4.75 4 4 0.82 0.82 

FD 1 30 6.17 7 1.44 3. FD 
FD 2 

40 
6 

8.23 
1.23 

12 
5 

2.47 
1.85 

FDI 1 29 5.96 5 1.03 4. FDI 
FDI 2 

87 
58 

17.9 
11.93 

16 
11 

3.29 
2.26 

5. FND FND 1 16 16 3.29 3.29 7 7 1.44 1.44 
TOTALS 486 86 68 14 

 
 

 Another group of defects, which lead to rejection, consists of inadequate depths of the 
hard crust of the rolls. These defects may consist of insufficient thickness of the crust, or of 
excessive thickness, instead of the specified ones by their subsequent destination. The uneven 
thickness on the height of the crust, on the rolling face, leads to rejection, too. 
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Fig.3 The analyzed rolls statistics 
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Fig.4 The type of rolls includes in analyzes 
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Fig.5 The analyzed rolls statistics (including the hardness classes) 
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Fig.6 The reject forms statistics (including the hardness classes) 
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Fig.7 The reject forms statistics (all the rolls situation) 

 
 
Table 3  Synthesis of the nature of rejects forms  

No. 
Crt. 

Nature of the rejects forms 
Number of reject 
forms, [pieces] 

Proportion, [%] 

1. pockets 17 25.00 

longitudinal at hot 6 8.82 

longitudinal at cold 3 4.42 

transversal at hot at cold 4 5.88 
2. cracks 

fine and dispersed cracks 

14 

1 

20.58 

1.49 

3. insufficient or extended depth of the roll’s hard crust 8 11.76 

4. inadequate hardness at the necks and the body of roll 7 10.29 

5. inclusions and adherences 5 7.35 

6. shrinkages and  porosities 5 7.35 

7. inadequate chemical composition 4 5.88 

8. texture defects 4 5.88 

9. inadequate base size 2 2.94 

10. other reject forms 2 2.94 

Totals of the rejected cast rolls 68 100 

Totals rejects percentage - 14 

 
 

3. Conclusions   
 The paper presents a technical analysis, based on statistical analysis upon the reject 
forms, which appear in the cast-iron rolls manufacturing and shows the possibilities to avoid 
this. This study presents itself as a necessity due to a numerous casting defect appeared in the 
iron rolls casting practice, and which have an important influences in the rolling practice. The 
cast-iron rolls included in our study are presented in Table 1, accordingly with the Romanian 
Standards, which prescribed the quality of rolling-mill rolls. 
 In our foundries, specialized in the cast-iron rolls, the performance factor remains 
relatively low. The paper presents a technical analysis, based on statistical analysis upon the 
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reject forms, which appear in the cast-iron rolls manufacturing and presents the possibilities to 
avoid this. This study presents itself as a necessity due to a numerous defect appeared in the 
practice, and which have an important influences in the rolling practice. 
 

        
Fig.8 The assembly of the casting equipment for the cast iron rolls technology 

 
  

 For the achievement of performing castings (in this case, the cast iron rolls), adequate 
from dimensional, technical and functional points of view, with the view to application in 
industrial practice, an accurate and detailed knowledge of the production technology is 
recommended, and thus, a consideration for some preventing measures against the occurrence of 
defects, which are the subject-matter of this study. These measures could be: 

• an adequate assembly of necks, of the chill and of the entire casting equipment; 
• usage of mould finish with minimum volatile content (zirconium mould finish) and 

mould coating in uniform layers. 
• preliminary heating of the chills, up to temperatures of about 800C, a point at which 

they are considered to be sufficiently heated; 
• an adequate drying of moulds and avoiding maintenance for long periods of time, after 

moulding and drying, not to absorb humidity; 
• achievement of the directional solidification and the proper operation of the riser; 
• casting at optimum temperature prescribed by the production technology; 
• avoiding accidental hitting, during the casting process, as well as during the process of 

solidification; 
• adequate dimensioning of the riser;  
• application of adequate cooling rates; 
• the isolation of the riser with asbestos for maintaining the liquid metal in the riser; 
• the storage of rolls in adjusted places, protected from unfavorable weather conditions 

and far from intense circulation. 
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