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Alloying tablets 

2 Main types of alloying tablet defects: 

Alloying tablet defects 

Manufacturing defects Transportation and storage defects 

Tablet destruction 

Segregation  

Density infringement 

Impact lines 

Geometry infringement 

Tablet oxidation 

Tablet destruction 

Package destruction 
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Alloying tablets 

Conditions for stable quality of tablets 

- right choice of pressing conditions:; 

 

- high-quality press tools and timely 

replacement of worn-out tools; 

 

- right choice of lubricants; 

 

- properly designed and prepared raw 

materials 

 - structural and technological 

minimization of adverse effects of 

pressing (pressing behavior) 

Root causes of alloying tablets manufacturing 

imperfections in 2013-2015, % 
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Manufacturing imperfections 

Tablet destruction 

Tablet destruction 

Pressure deficiency Excessive pressure 

No strength link 

Tablet destruction 

Internal tensile 



Manufacturing imperfections 

Element segregation 

Segregation or homogeneity disturbance in a tablet occurs due to the following reasons:  
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- wrong choice of mixer; 

 

- wrong sequence of components loading; 

- deviation from the required speeds of 

mixing in the mixer; 

 

-deviation from the required mixing time 

in the mixer; 

 

- wrong formula. 

Flux and iron powder layering 

Flux (powder) and Ti powder layering 



Manufacturing imperfections 

Element segregation 
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EDXRF spectrometer ARL QUANTX 

Laboratory press and pulverizer for sample preparation 



Manufacturing imperfections 

Tablet density infringement 

The following factors can be responsible for the density-related imperfections: 
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- deviation from the specified 

pressing speed; 

 

- failure to follow the required 

time of exposure under 

pressure; 

 

- infringement of the fractional 

composition of the charge; 

 

- wrong choice of the charge 

composition (formula); 

 

- insufficient or excessive 

pressing force relative to the 

specified value. 
Root causes  for density-related imperfections, 2013-2015 in 

% 



Manufacturing imperfections 

Impact lines, geometry infringement 

Impact lines usually occur due to the defect of a mould, wrong choice or lack of lubricant 

oil. The geometry of the tablets suffers also from mould defects or it’s end of lifetime. 
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Mould lifetime vs alloying tablets production, in t 

Impact 

lines 



Defects occurring during transportation and storage 

Package destruction 

Package destruction can occur due to a number of causes: 
 

- low-quality cardboard and other packaging materials; 
 

- Low quality packaging (the human factor); 
 

- failure to follow the handling procedures; 
 

- vibration loads during transportation; 
 

- tablet geometry infringement; 
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Tablet packaging scheme, tablet radius being increased by 1 mm 



Defects occurring during transportation and storage 

Tablet oxidation and destruction 10 

Oxidation and destruction of alloying tablets with various 

fluxes 



Alloying tablets 

Corrective actions to eliminate imperfections and defects  

STROIBIS CO. Ltd experts performed the following corrective actions to eliminate the 

defect and imperfections:  

- loading and pressing assemblies structures were modified and optimised which allowed 

to decrease the content of air in the tablet; 

- Developing of new process flow scheme of components mixing (loading order, "bed", 

mixing time); 

- high-speed mixers were structurally modified and improved; 

- selection of an optimal lubricant; 

- an adsorbent was selected to protect the tablets from exposure to the humidity in the 

air during storage and transportation;  

- Developing handling procedure to load the product in the rail and road transport. 

- mould and tablet geometry continuous monitoring; 

- continuous control of density and other properties of alloying materials; 

- charge and raw materials continuous chemical quality control. 
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Type of defects in fluxes. 

Increased water content  

 The struggle against excessive humidity 

is one of the main tasks in the 

manufacturing of fluxes.  
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The solubility of certain salts in water at 20° c, g/100 ml 

Water content in crystalline hydrates, in % 



Types of defects in fluxes 

Increased water content  

STROIBIS CO Ltd. uses an automated 

humidity sensor ЭВЛАС-2М in its lab to control 

humidity level of the charge.  
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а) dehydrated                                                                      б) after 24 hrs in the open air.                

Carnallite's dissolution in its own water. 

Humidity sensor Эвлас-2М and KERN analytical 

balance. 



Types of defects in fluxes 

Flux consolidation.  

 The cause of flux consolidation is the hygroscopic properties of salts, this effect can be 

particularly frequently observed in flux products which contain dehydrated crystalline 

hydrates such as carnallite. Mixing and packaging of such fluxes shall be performed 

ASAP and shall not take more than 40 minutes. 
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Flux consolidation effect. 



Types of defects in fluxes 

Segregation 

As in alloying tablets, flux components can 

be segregated, this issue is particularly 

acute for fluoride separation from 

chlorides, due to significant differences in 

their densities. 
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Flux components density comparison, g/cm3 

Lab vibroscreen with a set of sieves. 



Types of defects in fluxes 

Segregation 16 

The setup diagram for flux melting temperature determination. 



Types of defects in fluxes 

Segregation 

The reliablity of the obtained results 

was defined using the diagram of 

potassium and sodium chlorides 

mixture state, as commonly known, its 

melting temperature is 665°С. The flux 

melting temperature was defined by 

the temperature of a "step" at the 

thermal cycle curve.  
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NaCl-KCl 1:1 1 mm flux thermal cycle curve 

Flux melting time vs crystal size ration 

The most prominent point at the "step" 

is the breakpoint. It shall be considered 

as the melting temperature. This point 

is the closest we can get to the real 

melting temperature. 



Tabletted flux 

Segregation issue solved 

The traditional way to solve the issue of flux components segregation would be to 

prepare granular fluxes, such have been long used not only in aluminum industry. One of 

the main disadvantages of granular flux is its expensiveness. 
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Carnallite flux in a micro-tablet form. 

STROIBIS CO. Ltd experts 

suggested less expensive and 

yet effective method of 

segregation-free flux 

preparation.  

 

Such flux is prepared by 

pressing and has a form of a 

micro-tablet 12 mm in 

diameter and 8 mm in height; 

the mass of such tablet varies 

from 1.5 to 2.0 g depending 

on the formula.  



Tabletted flux 

Segregation isssue solved 

Tabletted flux peculiarity is its high apparent density which is practically coincides with the 

true density. 

Thanks to these properties the tabletted flux has the following advantages: 
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Comparing the density of various forms of carnalite 

- takes less space during 

transportation; 

- low consumption; 

- eco-friendlier; 

Currently tabletted flux is 

undergoing tests at the foreign 

plants. 


