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INTRODUCTION 

 

Methodical instructions are intended for students of the specialty 131 Applied 

Mechanics of the Bachelor's level.  

Laboratory works are small study researches that allow students to get 

acquainted in more detail with the main defects of castings of the first and second 

groups and methods of their definition, to study features of formation of defects from 

geometry and surface defects.  

Each laboratory work contains a list of materials, a summary of theoretical 

information and research methods, the order of execution, which helps students to 

correctly and consciously perform the practical part of the work and draw 

conclusions. 

The purpose of the methodological instructions is to help students to study 

more deeply the topic "Inconsistency in geometry, surface defects of castings" in the 

discipline "Foundry alloys and smelting technologies", to develop skills of 

independent work and scientific research. 

In addition to the main goal, the methodological instructions are aimed at 

developing interest in scientific activity, familiarity with complex and varied 

experimental techniques, and will help students in the future in completing their 

thesis. 
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LABORATORY WORK 1 

 

CLASSIFICATION OF THE FIRST GROUP OF DEFECTS 

"INCONSISTENCY IN GEOMETRY" OF CASTING FROM ALLOYS 

BASED ON IRON AND NON-FERROUS METALS  

 

1.1. Purpose of work 

 

1. To study the classification of the first group of defects of castings depending 

on the degree of damage. 

2. Determine the defects of the first group of castings from alloys based on 

iron and non-ferrous metals. 

 

1.2. Basic Provisions 

 

The defect is called each individual non- conformity of products with the 

established requirements. A product that has at least one defect is called defective. 

This means that at least one of the casting quality indicators has exceeded the 

maximum permissible value. Castings made in any way are controlled for quality 

the control is carried out by foundry workers. Depending on the degree of defects, 

all castings are divided into four groups: 

− suitable, which fully meet all the established requirements of technical 

documentation and standards; 

− conditionally suitable, having small deviations from the established 

requirements (insignificant defects), which do not have a significant 

impact on the performance of the casting or the product as a whole; 

castings are allowed for further processing and are used for their intended 

purpose with the permission of the chief specialists of industrial 

enterprises after a thorough assessment of defects; 
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− corrective defects are castings that have one or more eliminated defects, 

after correction of which they can be allowed for further processing and 

use for their intended purpose; 

− incorrigible or final defects are castings that have such defects, the 

correction of which is technically impossible or economically 

impractical, or the quality of the correction of which cannot be controlled. 

Castings with at least one unrecoverable defect are subject to rejection. 

Elimination or non-elimination of the defect is determined in relation to specific 

conditions of production and repair. 

Defects are divided on various grounds. For example, depending on the 

propensity of defects before detection, they can be overt or covert. 

An obvious defect is detected during an external inspection (visual control), or 

a defect for the detection of which in the regulatory documentation provides the 

appropriate tools and techniques. Despite the impossibility of visual detection, such 

a defect is obvious, as when using the proposed method of defectoscopy, it will 

definitely be detected. 

A hidden defect is a defect that is not detected under the above conditions and 

is not detected by the equipment provided for control. Hidden defects are sometimes 

detected during machining of castings or during operation of products, as well as 

during additional flaw control, which are not provided in the technological maps by 

methods and means. The most undesirable and dangerous is when a hidden defect 

manifested during the operation of the product, which can cause an emergency. 

According to GOST 19200-80 defects of castings from cast iron and steel are 

divided into five main groups (50 varieties). For reference purposes, foreign 

equivalents of standardized terms in German (D.), English (E.) and French (F.) are 

given. Also the accepted terminology is widely used for castings from alloys on the 

basis of aluminum, magnesium, titanium and others and therefore is considered as 

universal. 

The first group "Inconsistency in geometry" includes fourteen types of defects 

(Table 1.1): 
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Table 1.1 - Group 1 "Inconsistency in geometry" 

 

№ 

Term, definitions and 

equivalents of terms 

 

Sketch of the defect 

The main 

causes of the 

defect 

1 2 3 4 

 

 

 

1 

Short run, misrun is a 

casting defect in the 

form of incomplete 

formation of the casting 

due to non-filling of the 

cavity of the mold with 

metal during casting. 

D. Unvollstandiger 

Guss 

UA. Недолив 

F. Manque 

 

 

 

 

 

Insufficient 

amount of 

liquid melt; 

metal leakage; 

poor mold 

wettability with 

melt. 

 

 

 

 

 

2 

Cold lap is a casting 

defect in the form of an 

arbitrary shape of a hole 

or a through slot in the 

wall of the casting, 

formed as a result of the 

unmerging of metal 

flows with reduced 

fluidity during pouring. 

D. Kaltschweisse 

UA. Неслітина 

F. Reprise 

 

 

 

 

Stopping the 

flow of melt in 

the cavity of the 

mold; low 

temperature of 

the hall of the 

metal; low 

speed of filling 

the form with 

metal. 

 

 

 

 

3 

Incorrect shape is a 

casting defect in the 

form of a broken 

casting configuration. 

D. Stauchen, 

Stauchgrat an 

Teilungen 

UA. Обтиск 

F. Corroyage 

 

 

 

 

Deformation 

form through 

mechanical and 

impact and 

before or during 

filling. 
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Continuation of table 1.1 

1 2 3 4 

 

 

 

 

4 

Ram-off is a casting 

defect in the form of a 

local thickening of the 

casting due to the 

expansion of unevenly or 

insufficiently compacted 

sand form with the 

poured metal. 

D. Verstampfung 

UA. Подутість 

F. Fausse variation 

 

 

 

 

 

 

 

Low strength of 

molding and core 

mixtures; weak 

compaction of rod 

shapes; high 

metal-static 

pressure. 

 

 

 

 

 

 

 

5 

Mismatch, cross-joint is 

a casting defect in the 

form of a displacement of 

one part of the casting 

relative to the axes or 

surfaces of the rest of the 

mold, model or flasks 

due to their inaccurate 

installation and fixation 

during formation and 

assembly. 

D. Gussversatz, 

Versetzung 

UA. Перекіс 

F. Variation 

 

 

 

 

 

 

 

 

Defects of 

equipment 

(distortions, 

breakdowns, etc.); 

unsatisfactory 

condition of 

support equipment 

and submodel 

plates; poor 

assembly form. 
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Continuation of table 1.1 

1 2 3 4 

 

 

 

 

6 

Mismatch in core is a 

casting defect in the form 

of displacement of a 

hole, cavity or part of a 

casting made with a rod 

due to its misalignment. 

D. Versetzung, 

Versetzung Kern 

UA. Стрижневий 

перекіс 

F. Dejettement de 

noyau 

 

 

   

 

Defects of 

equipment 

(distortions, 

breakdowns, etc.); 

unsatisfactory 

condition of 

support equipment 

and submodel 

plates; poor 

assembly form. 

 

 

 

7 

Diversity is a casting 

defect in the form of an 

increase or decrease in 

the thickness of the 

casting walls due to 

displacement, 

deformation or popping 

of the rod. 

UA. Різностінність 

  

 

  

Defects of 

equipment 

(distortions, 

breakdowns, etc.); 

unsatisfactory 

condition of 

support equipment 

and submodel 

plates; poor 

assembly form. 

 

 

8 

Rod bay is a casting 

defect in the form of 

metal-filled holes or 

cavities in the casting. 

UA. Стрижневий 

залив 

   

Occurs due to the 

rod not delivered 

in the mold or its 

collapse. 

 

 

 

 

 

9 

Distortion, warping is a 

defect in the casting in 

the form of distortion of 

the casting configuration. 

It can manifest itself in 

various forms, the most 

characteristic being the 

appearance of concavity 

or convexity on the flat 

surfaces of castings.  

D. Verformung, Verzug  

UA. Викривлення 

F. Deformation 

 

 

  

 

 

  

 

 

 

 

Under the 

influence of 

stresses arising 

during cooling of 

the casting, as well 

as as a result of 

incorrect model 

(model 

equipment). 
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Continuation of table 1.1 

1 2 3 4 

 

 

 

10 

Short run, misrun is a 

casting defect in the form 

of a mismatch of the 

casting configuration to 

the drawing. 

D. Unformgrat, Fehler 

beim Putzen 

UA. Незалив 

F. Moulage manque  

 

 

 

 
 

 

 

 

Wear of the model 

(model equipment) 

or insufficient 

form processing. 

 

 

 

11 

Mechanical damage is a 

defect in the form of 

distortion of the casting 

contour during sprue 

cutting, cutting and 

cleaning. 

D. Erstechung 

UA. Заріз 

F. Defaut mecanique 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Improper supply of 

metal to the 

casting; the effect 

of high mechanical 

loads on the 

casting. 

 

 

 

 

 

 

12 

Mechanical damage, 

injury is a defect of the 

casting in the form of a 

violation of the 

configuration and size of 

the casting during 

embossing, cutting, 

reflection of gutters and 

gains, cleaning and 

transportation. 

D. Mechanische 

Beschadigung    

UA. Вилом 

F. Faute d'ebarbage 
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Continuation of table 1.1 

1 2 3 4 

13 Metal run out is a 

casting defect in the form 

of incomplete formation 

or irregular shape of the 

casting that occurs during 

casting. 

D. Metalldurchbruch, 

Metalldurchschmelzen 

UA. Прорив металу 

F. Fuite du  

 

 

 

 

 

 

 

 

 
 

 

 

 

  

 

 

 

 

 

Insufficient strength 

of form. 

 

 

 

 

 

 

14 

 

Leakage of the metal is a 

defect in the form of a 

void in the body of the 

casting, which is limited 

by a thin crust of 

hardened metal formed. 

D. Zuruckweichen des 

Metalls 

UA. Ухід металу 

F. Perte du  
 

 

 

 

 

 

Leakage of metal 

from the mold with 

its weak attachment. 

 

Deviations in the size and configuration of the casting from the specified size 

can be caused by various reasons. The main ones are the instability of shrinkage of 

the model composition and deformation of the shell shape during the calcinations 

process, as well as the instability of shrinkage of the casting metal. The dimensional 

accuracy and configuration of the casting are also influenced by the modes of drying 

and calcinations of the shell mold. 

The shrinkage instability of pasty model formulations is greatly influenced, 

for example, by the air contained in them. Air reduces the volumetric shrinkage of 

the model, but as a result of the variability of its content in different models in a 

batch, it causes significant instability of the size of the models during shrinkage. 

The deformation of the shell shape is most influenced by the polymorphic 

transformations of its material upon heating and the changes in the dimensions of 
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the working cavity caused by them. Therefore, materials that do not have 

polymorphic transformations during heating and cooling are promising for obtaining 

accurate shapes and, accordingly, castings (fused quartz, high-alumina fireclay, 

etc.). 

The temperature of the poured metal influences the possibility of formation of 

cold lap, short run and other defects in castings. Determination of the pouring 

temperature is reduced to the choice of the required steel overheating, taken above 

the temperature of the onset of solidification. 

In the manufacture of castings from carbon and low-alloy steel of various 

grades, it is often enough to have overheated steel by 30-60 °C to ensure satisfactory 

filling of the casting molds. In the manufacture of thin-walled castings and castings 

with increased requirements for surface roughness, the greatest overheating of steel 

is allowed by 50-100 °C. This also applies to castings, when it is possible the 

occurrence of short run, cold lap, gas "subcrustal bubbles", etc. 

The short run is called a casting defect, which is expressed in the absence of 

its part, which is located mainly in the upper zone of the casting or in places furthest 

from the feeders. Sometimes the casting configuration is completed, but the outer 

edges or corners turned out a little rounded - overwhelmed. Such defect is called 

misrun of sharp edges. 

The short run is usually found immediately after the casting is removed from 

the mold, rather than filling the corners and edges after cleaning. As well as the 

occurrence of cold laps, the formation of short runs depends on the nature of filling 

of the form with a melt. The formed misrun (normal) is characterized by an oxidized 

surface and rounded ends of the walls. 

One of the reasons for the formation of misrun may be insufficient 

temperature and fluidity of the metal. It is possible to improve the filling of the mold 

by raising the temperature of the cast iron to 1380 ° C, but at the same time it is 

necessary to monitor the appearance of other defects, such as shrinkage cavities. The 

fluidity of cast iron can be increased by approaching its carbon equivalent Cek to 



12 
 

eutectoid, that is, equal to 4.3%. At the same time, the phosphorus content can be 

increased. However, in this case, it is necessary to monitor a possible decrease in the 

mechanical properties of cast iron and the appearance of a tendency to crack 

formation. To ensure the required temperature metal is type in the ladle, which has 

a temperature of 50-70 degrees higher than required for pouring.  

In fig. 1.1 shows the casting "Valve body", in the upper part of which there is 

a "Short run" defect. This is caused by the insufficient temperature of the poured 

metal due to the prolonged exposure of the metal in the ladle. 

 

  
                a                                                       b 

Figure 1.1 - Castings with a defect «Short run»: 

a – «Valve body»; b – «Latch» 

 

In the case of a loose fit of the half-molds, which are caused by their 

insufficient fastening or subsidence of one of the half-molds, leakage of metal from 

the form is possible. In order to prevent the rise of the upper half-form during 

pouring, make the fastening of half-molds with the help of cargo, bolts, pins with 

wedges, staples, etc. In the conditions of conveyor or automated production, this 

operation is carried out by mechanized loading of forms. Looseness of adjacency of 

half-molds should not exceed 1 mm. To prevent metal leakage through the 

connector, you also need to monitor the dimensions of the mold from the flask wall 

to the model. For small castings, this size is 20-30 mm, for medium - 50-75 mm, for 

large - 125-175 mm. In fig. 1.2 shows a casting with metal leakage along the 
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connector line. This happened due to the close location of the casting to the edge of 

the investment ring and the incomplete adhesion of the investment ring. 

 
 

Figure 1.2 - Casting «Valve body» with a defect 

«Metal yield» 

 

Cold lap is a through or surface slot with rounded edges or a depression in the 

body of the casting, formed by non-flowing streams of prematurely solidified metal. 

The location of the cold lap defect is formed in those parts of the casting that are 

remote from the feeders, as the melt enters them strongly cooled, with oxidized and 

contaminated surface. Depending on the design of the casting and the conditions of 

its casting, the cold laps can have different shapes. One of the most important factors 

in the occurrence of cold lap is the low fluidity of the metal and the rate of its 

pouring. The fluidity temperature of cast iron depends on its composition, the 

average wall thickness of the casting and the largest path of the metal horizontally 

from the feeders to the opposite edge of the casting. To eliminate cold laps due to 

insufficient fluidity of the cast iron melt it is necessary: 

− collect metal into the ladle, which has a temperature of 50-70 ° C higher 

than is necessary for pouring; 

− the temperature of the melt anywhere in the mold during the casting 

process must be higher than the temperature of zero fluidity, at which 

the metal flow can stop. The recommended pouring temperature of thin-

walled (up to 10 mm) structural castings should not be lower than 1380 

° C. The pouring rate should be taken 2-3 kg / s higher than normal; 
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− if possible, the path of metal movement from the feeders should be 

reduced by bringing the feeders on two opposite sides of the casting. 

Low temperature of the poured metal, contributes to the appearance of 

unsalted in the casting, for example "Valve body" (Fig. 1.3). The metal is supplied 

from the opposite side of the arisen defect. With increasing temperature of the metal 

cold lap did not appear. 

  

              

                              a                                                                  b 

Figure 1.3 - Casting with a defect «Cold lap»: 

a – «Valve body»; b - fragment of the casting at magnification 

 

To obtain high-quality casting, the temperature of the cast iron and the weight 

of the casting are very important. This is dictated by the design of castings and the 

technology of their manufacture, requires an individual approach to the temperature 

and rate of metal casting. For example, to eliminate oxidized a blowholes requires 

an increased temperature of cast iron and a reduced rate of pouring, and to eliminate 

the cold lap an increased temperature and rate of pouring (on average 10-15% of the 

estimated).  

To eliminate defects cold lap, misrun, expansion scab and a number of others, 

predominantly thin-walled parts of large-sized castings should be placed in the lower 

part of the half- mold in a horizontal, vertical or inclined position. Cold laps and 

short runs also occur when: 
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− insufficient fluidity of the metal and the selected temperature range for 

casting the mold; 

− accidental thinning of the casting body; 

− when the contour of the form is distorted or the rods are displaced when 

they are installed in the form or when the form is filled with steel. 

Placing a flat wall of small thickness (6-8 mm) in the lower half-form has 

visible advantages over the location in the upper half-form. The main advantages 

are: 

− shortening the path of advancement of the liquid steel flow to the 

horizontal thin wall of the casting, so there is less cooling of the steel; 

− for a longer time, the horizontal thin wall in the lower half-form is 

"washed" by liquid steel, which allows to obtain a smoother surface of 

this casting wall. 

Warping is a distortion of the geometry of the casting as a result of the tensions 

that occur during cooling of the casting in the mold. In any hardened and completely 

cooled casting, the internal tensions are balanced. In this case, the layers of the part 

are either elastically stretched or compressed. In the process of machining, metal 

layers in which there were residual tensions are removed from the casting. The 

balance of residual stresses in the casting is violated, and their redistribution begins 

until a new equilibrium is achieved. The result is a distortion of the casting. 

To eliminate the distortion, it is important to ensure the conditions of 

simultaneous curing and cooling of the walls of the castings in the absence of thermal 

nodes at their intersection. The greater the thickness of the casting walls and the 

greater difference in the thicknesses of its individual parts, the larger tension all other 

things being equal. It is necessary to strive to reduce the number of thermal units 

that are located at an acute angle of the joints, the connection of the walls, etc. 

Carbon and silicon are graphitizing elements that give a modifying effect on 

the structure and properties of unalloyed cast iron and help reduce distortion. Silicon, 

which reduces the solubility of carbon in liquid and solid solutions, promotes 

graphite formation. These elements also determine the position of the cast iron 
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relative to the eutectic, but in this respect the effect of phosphorus is similar to the 

effect of silicon, as can be seen from the equation for determining the carbon 

equivalent: 

Сek = С + 0,3  (Si + P), 

where C is the carbon content, %; Si - silicon content, %; P is the phosphorus content, 

%. 

Carbon and silicon also affect the dispersion of structural components. 

Increasing in carbon Cek contributes to: 

− increasing the amount of graphite; 

− reducing the amount of perlite; 

− increasing the length of graphite inclusions; 

− reducing the dispersion of perlite. 

Therefore, increasing the carbon equivalent to 4-4.2% contributes to a 

significant reduction in shrinkage, reducing the possibility of stress of the casting, 

and hence reducing the causes of distortion of castings. 

To prevent distortion of castings, it is recommended: 

− increasing the carbon content to 3.4-3.6%; 

− reduction of silicon content to 1.7-1.9%; 

− reduction of chromium content less than 0.15%. 

Diversity (mismatch, cross-joint, etc.) is called the displacement of one part 

of the casting relative to another. Usually the form is assembled from several parts 

with the installation of rods. Inaccurate assembly of a set of rods or molds causes 

distortion of the dimensions of the casting.  

 

In some cases, these distortions can reach significant sizes, exceed the allowable 

value and lead to displacement (Fig. 1.4). To obtain high-quality castings requires 

precise centering of the crucibles, which is performed using centering and guide 

bushings. Using worn or short assembly rods may cause the model halves to shift. 

As a result of filling of such form with metal the casting with shift turns out. In fig. 
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1.4, b shows the casting "Tip" with a defect "Diversity" due to the use of shortened 

rods. 

                      

                          a                                                                    b 

Figure 1.4 - Casting with a defect "Diversity": 

a - "Cover"; b - "Tip" 

 

Ram-off is called local thickenings in the casting, which are located mainly in 

the lower or weakly compacted parts of the mold. Getting in the form of metal has a 

thermal and forceful effect on it, as a result of which the mixture is compacted. In 

addition, under the action of metastatic pressure, the surface dry crust formed in the 

raw form is deformed and moves in the direction of the weakened zone of moisture 

condensation. Such phenomena cause a significant increase in the cavity of the mold, 

especially in its lower part, where the maximum metastatic pressure acts. As a result 

of the ongoing processes, a casting defect is formed – a ram-off. 

The expansion of the mold can occur with increasing temperature, increasing 

the content of graphite in the cast iron, replacement in the molding mixture of 

refractory clay with bentonites. The use of pressed molds in the manufacture of 

castings shows that an increase in the compression pressure from 1.9 to 10 kg /cm2 

leads to a decrease in the deformation that is formed when the mold is poured into 

the dry crust of the mixture by a factor of 7 (from 1.5 to 0.2 mm). Further pressure 

increases are less effective. The increase in humidity and the size of the moisture 

condensation zone leads to an increase in the deformation of the mold cavity.  
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To prevent the occurrence of the defect "Ram-off" the form must have a 

sufficiently high performance: 

− must have high mechanical strength; 

− should not be deformed and destroyed during the excavation of the 

model, during transportation and assembly; 

− must withstand the mechanical and thermal effects of liquid metal. 

In fig. 1.5 presents a cylindrical casting with a defect "Ram-off". The casting 

mold was made by hand ramming from a molding mixture with low fluidity. As a 

result of careless compaction, places with less hardness than required were formed. 

The poured metal sealed these places, which resulted from the formation of "Ram-

off". 

 

Figure 1.5 - Casting with a defect "Ram-off" 

 

1.3. Research material 

The work is carried out on samples of the collection of castings from steels, 

cast irons and aluminum cast alloys, which are offered by the teacher: 

− carbon and low-alloy steels; 

− gray cast irons; 

− heat-resistant (wear-resistant) cast irons; 

− antifriction cast irons; 

− aluminum casting alloys; 
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− silumins in castings, which are made with the following chemical 

composition. 

 

1.4. The order of performance of work 

1. To study the varieties of defects in castings from alloys based on iron and 

non-ferrous metals. 

2. Draw sketches of the first group of defects of castings from alloys 

"Inconsistency in geometry" and indicate the main causes of defects. 

3. To make macrosections from samples which are suggested by the teacher, 

consecutive grinding on grinding skins of various granularity. Rinse under running 

water and dry with filter paper. 

4. Etch macrosections, rinse with running water and dry with filter paper. 

5. Draw sketches of the identified defects in alloy castings and indicate the 

main reasons for their occurrence. 

6. Draw conclusions. 

 

1.5. Contents of the laboratory work report 

1. Theme and purpose of the work. 

2. List of materials and equipment. 

3. Description of the order for performing the experiment for each part of the 

work. 

4. The results of experiments on each part of the work performed in the form 

of tables, graphs, figures, recommended in the guidelines. 

5. Conclusions on each part of the work. 

 

Questions for self-examination 

1. What is called a defect? What groups are divided into castings depending 

on the degree of defects? 

2. What types of defects does the first group «Inconsistency in geometry» 

include? List them. 
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3. What are the main causes of defects? 

 

Recommended literature: [1-4]. 
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LABORATORY WORK 2 

SECOND GROUP "SURFACE DEFECTS" OF CASTINGS FROM 

ALLOYS BASED ON IRON AND NON-FERROUS METALS 

 

1.1. Purpose of work 

1. To study the main types of defects of the second group of castings from 

alloys based on iron and non-ferrous metals. 

2. To study the main methods of surface defects of castings. 

3. Conduct macroanalysis of surface defects of alloys. 

 

1.2. Basic Provisions 

Improvement of the surface of castings leads to an increase in their 

mechanical, anticorrosive and other performance characteristics, and further 

improves the conditions for cleaning the castings and their mechanical treatment. 

However, a significant mass of castings are produced with low surface quality and 

require significant economic costs for mechanical finishing.  

The surface of the ingot largely characterizes its quality, as defects are formed 

on it, which remain during the further redistribution of the workpiece. Surface 

defects of ingots penetrate into the body by a few millimeters (5-20 mm) and are 

manifested in the process of their further forging and machining in the form of gaps 

in the surface of the resulting workpieces and products. Elimination of these defects 

(felling, fire or cold stripping) is one of the most time-consuming operations of 

processing of workpieces (fig. 2.1). At the same time it is not always possible to 

eliminate the revealed defects in full. 

The formation of surface defects occurs during the filling of the mold and 

during the curing of the outer layers of the ingot. The main surface defects are 

considered to be: oxide spots, shrinkage cracks, belts, subcortical bubbles, imprints 

from the grid. 
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Figure 2.1 - General view of ingots with surface defects 

 

The second group of casting defects includes thirteen types of surface defects 

(Table 2.1): 

Most of these defects occur due to complex physicochemical processes that 

take place at the interface of the metal-form. 

 

Table 2.1 - Group 2 "Defects of the surface" 

 

№ 

Term, definitions and 

equivalents of terms 

 

Sketch of defects 

 

The main causes of the 

defect 

1 2 3 4 

 

 

 

1 

Burn on is a casting 

defect in the form of a 

difficult-to-separate 

specific layer on the 

casting surface, formed 

as a result of the physical 

and chemical interaction 

of the molding material 

with the metal and its 

oxides. 

D. Angebrannter Sand 

UA. Пригар 

F. Grippure 

 

 

 

 

 

 

 

This defect is formed 

mainly on castings 

from alloys with a high 

melting point when 

poured into sand 

molds. 
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Continuation of table 2.1 

1 2 3 4 

 

 

 

 

 

2 

Cold shut, cold lap is a 

defect in the form of a 

depression with rounded 

edges on the surface of 

the casting, which was 

formed by completely 

merged flows of metal 

with insufficient 

temperature or 

interrupted during 

pouring. 

D. Kaltschweisse 

UA. Спай 

F. Reprise 

 

 

 

 

 

 

 

 

 

The streams of metal 

with insufficient 

temperature have not 

completely merged; 

the filling is 

interrupted. 

 

 

 

3 

Expansion scab is a 

casting defect in the form 

of a depression with 

shallow edges, filled with 

molded material and 

covered with a layer of 

metal. 

D. Festsitzende 

Sandschuipe 

UA. Ужиміна 

F. Gale franche 

 

 

 

 

 

 

 

Exfoliation of the   

molding mixture 

during pouring. 

 

 

4 

Knob, scab is a casting 

defect in the form of an 

arbitrary shape, formed 

from metal contaminated 

with molding materials. 

D. Auswuchs, 

Treibstelle 

UA. Наріст 

F. Bosse 

 

 

 

 

 

Local destruction of 

the mold. 

 

 

5 

Flash, cross-joint is a 

casting defect in the form 

of a metal tide or 

protrusion. 

D. Grat, Gussgrat 

UA. Залив 

F. Barbe, bavure de 

joint 

 

 

 

 

Penetration of liquid 

metal into the gaps on 

the connectors of the 

form, rods or rod 

marks. 
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Continuation of table 2.1 

1 2 3 4 

 

 

 

6 

Surface contamination 

is a casting defect in the 

form of a molding 

material embedded in the 

surface layers of the 

casting. 

D. Verunreinigung, 

Verschmutzung 

UA. Засмічення 

F. Remblayage, 

obstruction 

 

 

 

 

 

 

 

Capture of molding 

material by flows of 

liquid metal. 

 

 

7 

An oxide spot is a 

casting defect in the form 

of an independent metal 

or oxidizing layer on the 

casting surface. 

D. Oxydflecken 

UA. Плівка 

F. Repliure, depot 

d'oxyde 

 

   

 

 

 

It is formed at 

insufficiently quiet 

pouring. 

 

 

8 

Veining, mapping is a 

casting defect in the form 

of low veins on the 

casting surface. 

D. Stechen 

UA. Просічка 

F. Bavure 

 

   

 

 

Leakage of metal into 

cracks on the surface 

of the mold or rod. 

 

 

 

9 

Oxidation this is a 

casting defect in the form 

of an oxidized metal 

layer from the surface of 

the casting, which 

emerged after annealing 

of white iron castings to 

malleable cast iron. 

D. Zunderschicht 

UA. Окислення 

F. Oxidation, ecaillage 

 

 

   

 

 

Formation as a result 

of rather long and 

high-temperature heat 

treatment. 
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Continuation of table 2.1 

1 2 3 4 

 

 

10 

Surface damage this is a 

casting defect in the form 

of surface distortion. 

D. Baschadigung der 

Oberflache  

UA. Поверхневе 

пошкодження 

F. Trace de frappe, 

deterioration 

 

 

Formation when knocking out the casting from 

the mold, cleaning and transportation. 

 

 

11 

Foldness, waviness is a 

casting defect in the form 

of minor smooth rises 

and depressions on the 

casting surface. 

D. Faltenbildung, 

Runzein 

UA. Складчастість 

F. Plissement 

 

 

 

Reduced metal 

fluidity; thermal 

deformation of the 

surface layer of the 

mold or hardening 

metal. 

 

 

 

12 

Rough surface is a 

casting defect in the form 

of surface roughness with 

parameters exceeding the 

allowable values. 

D. Rauhigkait der 

Oberflache  

UA. Груба поверхня 

F. Rugosite de la 

surface 

 

 

                 

 

 

13 

Gas roughness is a 

casting defect in the form 

of spherical depressions 

on the casting surface. 

D. Gasrauhigkeit 

UA. Газова 

шорсткість 

F. Rugosite gaseux 

  

 

 

Growth of blowholes 

at the metal-form 

interface. 
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Burn on is called the layer on the surface of the casting, consisting of particles 

of molding materials, melted, impregnated with the base alloy, oxides of its 

components and the products of their interaction with the composite molding 

mixture. This layer is firmly adhered to the surface of the casting. In most cases, 

complex burn on is observed, that is, chemical-mechanical. Thermal burn on is 

rarely formed by itself and is a continuation of chemical burn on. 

The formation of burn on is caused by the penetration of the alloy into the 

pores of the mold under the action of capillary forces and the pressure of the metal 

on the walls of the mold. The penetration of the melt into the pores of the mold is 

the first stage of the burn on process, and its second stage is the chemical interaction 

of metal oxides contained in the melt (iron oxides and alloying elements) and oxides 

contained in the molding materials. The chemical interaction of the melt and the 

mold enhances the penetration of the metal into the pores of the mold (Fig. 2.1). 

 

 

Figure 2.1 – Burn on castings 

 

The temperature of the cast iron that is poured plays an important role in the 

formation of burn on. Scorching is formed in the case of penetration of molten iron 

into the mold to a depth exceeding the radius of the grain of sand. The higher the 
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temperature of the metal, the greater its contact in the liquid state with the mold, the 

greater the likelihood of burn on formation.  

In fig. 2.2 shows the casting "Manhole cover" with the "Burn on" defect. The 

defect was formed as a result of the increased temperature of the cast metal, which 

was smelted in an induction furnace. The mold, made from a wet sandy-clay mixture, 

had no non-stick coating. 

The most effective way to prevent burn on is to apply a non-stick coating to 

the mold surface. 

Expansion scabs occur as a result of rapid heating of the working surface of 

the mold and represent a thickening on the surface of the casting, under which there 

is a cavity filled with molding material. Depending on the conditions of formation, 

expansion scabs can have the form of shallow elongated grooves or depressions, 

thin, flat, irregular growths, accompanied by significant sand inclusions. 

 

 

Figure 2.2 - Casting "Manhole cover" with the "Burn on" defect 

 

In the process of pouring, the surface layers of the mold dry quickly, and the 

moisture that evaporates from them moves to the less heated layers of the mold, 
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where it condenses, forming a zone of low strength and significantly increased 

humidity at a temperature of about 100 ° C. Simultaneously, the expansion of the 

molding and core sand begins, accompanied by volumetric and linear expansion of 

the mold (Fig. 2.3).  

All low-carbon alloys, which are highly alloyed with chromium, titanium, 

silicon, aluminum and other elements, are prone to intense oxide spots formation. 

Oxide spots formed on the open surface of the alloys in the liquid state 

significantly reduces their fluidity and is the cause of many defects in castings, 

including cold lap. 

             

                                a                                                                       b 

Figure 2.3 - Casting with a defect "Expansion scab": 

a - "Support table"; b - fragment of the casting 

 

The formation of an oxidizing spot is closely related to the temperature of the 

liquid steel. At any temperature above the open surface of the liquid alloy, the 

oxygen partial pressure and the oxide dissociation pressure are. With equal 

pressures, the conditions for the existence of oxide spots arise, which develops as 

the alloy cools. Further, with an increase in the blackness of the oxide spot, the 

cooling of the surface due to radiation is accelerated in relation to the entire mass of 

the alloy, as a result of which the metal layer under the film quickly solidifies and 

hardens. Oxide spot, formed before the completion of the pouring, clings to the walls 

of the mold and rods, breaks, wraps and curls with layers of alloy of the incoming 
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information. Therefore, the casting is obtained from oxide spots, cold laps, waviness, 

possibly with burns on, knobs on the surface and misruns. The higher temperature 

of the spot formation, the smaller technological alloy and requires higher 

overheating. This leads to the formation of burns on and shrinkage cracks. Oxidative 

processes continue during the pouring of steel from the ladle and when entering the 

cavity of the mold. The temperature of the beginning of spot formation is a criterion 

of manufacturability of the alloyed alloy and determines the tendency of steel to spot 

formation. The decisive influence on the susceptibility of steel to spot formation has 

its chemical composition. The elements in the following decreasing order have the 

greatest influence on the tendency of steel to spot formation: aluminum, titanium, 

chromium and silicon. Their oxides dramatically increase the viscosity of the surface 

layer of steel, resulting in the castings appear spots, cold shuts, knobs, misruns and 

cold laps. Measures to prevent the lack of oxidative spots: 

− increasing the temperature of steel casting above the level of the 

beginning of spot formation; 

− the maximum possible reduction in the duration of pouring forms; use 

of a gutter system with a siphon supply of metal; 

− unilateral direction of metal flows in the mold cavity; increase of 

allowances for machining of surfaces with spot formation; 

− creating of a reducing atmosphere in the mold by painting it with 

dehydrated coal-tar varnish, used for molds. The recommended surface 

temperature of the mold is 70-120 ° C; 

− the use of complex deoxidation of steel, such as aluminum and 

silicocalcium and holding the steel in the ladle before pouring the mold. 

As the dimensions of the rods increase, the gaps between the marks of the rod 

and the sign parts of the form increase for the convenience of their connection. With 

a more significant increase in the gaps or the displacement of the marks of the rod 

to the side, there is a gulf of metal in the voids formed. The result is an influx of 

metal, which is called "Cross-joint" (Fig. 2.4). 
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a 

 

b 

Figure 2.4 - Castings with bays: a - "Support"; b - "Casting" 

 

This can also happen as a result of: 

− deformation of the rod after its manufacture with curing in the dryer; 

− in the manufacture of raw molds by pressing the possible deflection of 

the molding mixture with a maximum in the central part; 

− curvature of sub-model plates, flasks, contamination of bushings, rods 

and flasks can cause the formation of flashes; 

− lifting the upper mold half with cast metal. 
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The elimination of defects is facilitated by: 

− systematic inspection of the condition of flasks, models and core 

boxes. In order to prevent distortions and deformations of the flasks, 

ensure their smooth, shock-free movement during transportation and 

assembly; 

− the use of rod manufacturing processes with curing in the equipment, 

which will prevent the rods from deforming in the raw state and 

thereby reduce or eliminate gaps. If the process of hardening in the 

equipment is not possible, then when designing the model equipment, 

one should take into account the curvature of the dimensions of the 

signs of forms and rods during the process of manufacturing, drying 

and transportation; 

− the upper and lower mold halves must be tightly fastened together or a 

corresponding weight must be placed on the upper flask; 

− to prevent elastic deformation of the mixture during pressing under 

high pressure, its plasticity should be increased by introducing special 

additives. 

You can also reduce the pressing pressure or use multi-profile or 

multi-plunger press pads; 

− on horizontal surfaces of the form and its sign parts at formation on 

raw it is necessary to carry out compression belts. 

 

2.3. Research material 

The work is carried out on samples of the collection of castings from steels, 

cast irons and aluminum casting alloys, proposed by the teacher: 

− carbon and low-alloy steels; 

− gray cast irons; 

− heat-resistant (wear-resistant) cast irons; 

− antifriction cast irons; 
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− aluminum casting alloys; 

− silumins in castings, which are made with the following chemical 

composition. 

 

2.4. The order of performance of work 

1. To study the classification of casting defects depending on the degree of 

damage. 

2. To study the varieties of surface defects of castings from alloys based on 

iron and non-ferrous metals. 

3. To make macrosections from the samples suggested by the teacher, by 

sequential grinding on abrasive skins of various granularity. Rinse under running 

water and dry with filter paper. 

4. Etch macrosections, rinse with running water and dry with filter paper. 

5. Draw sketches of the second group of defects of castings from alloys 

"Surface defects" and indicate the main reasons for their occurrence. 

6. Suggest possible methods for detecting surface defects of castings from 

alloys proposed by the teacher. 

7. Draw conclusions. 

 

2.5. Contents of the laboratory work report 

1. Theme and purpose of the work. 

2. List of materials and equipment. 

3. Description of the order for performing the experiment for each part of the 

work. 

4. The results of experiments on each part of the work performed in the form 

of tables, graphs, figures, recommended in the guidelines. 

5. Conclusions on each part of the work. 

 

Questions for self-examination 
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1. How are cast defects classified according to the degree of damage? 

2. What are the types of surface defects of castings? 

3. What are the main causes of "Surface defects"? 

4. What are the possible methods for detecting surface defects of alloy castings? 

 

Recommended literature: [5-7]. 
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