
By:

CHANDAN PANDA

Forace Polymers Pvt. Ltd.

Innovative Latest Technology and Measurement 

System of  Refractory Coatings



Coating ςDefinition

Theimportanceof foundry coatingin improvingthe surfacequality of castingcannot
be over emphasized. The application of mould and core washescreates a high
thermal integrity barrier betweenthe metal andthe mould resultingin the reduction
of thermalshockexperiencedby the sandsystem.

Thesethermalshockleadsto seriesof surfacedefactssuchasveining/ finning,metal
penetration,burnon/in, scab,erosionetc. Theuseof coatingreducesthe tendencyof
occurrenceof thesedefects.

However, the understandingof the coating, its components, characteristicsand
mechanismof actionis important.



A refractory coating should have the following characteristics

ÅSufficient refractory properties to cope with the metal being poured
ÅGood adhesion to the substrate to prevent peel off
ÅNo tendency to blistering, cracking or scaling on dry-ing
ÅGood suspension and remixing properties
ÅMinimize core strength degradation
ÅGood stability in storage

For a coating to achieve these characteristics, the coating will consists of 

ÅRefractory filler
ÅLiquid carrier
ÅSuspension agents (Rheology control system) 
ÅBinder agents
ÅAdditives as shown in Fig. 1 (next slide)

Components of Coatings



Figure 1



VEnsure uniform coating layer without runs or sagging
VOptimum coating thickness 
VAdequate drying: No moisture to avoid gas defects
VDƻƻŘ Ψƛƴ ǘŀƴƪΩ ǎǳǎǇŜƴǎƛƻƴ ϧ ǊŜǎƛǎǘŀƴŎŜ ǘƻ ōŀŎǘŜǊƛŀ 
VSatisfactory bond strength prior to casting 
VSuitable rheology & application characteristics 
VSuitable penetration of the coating & liquid carrier 
V/ƻǊǊŜŎǘ Ψaŀǘǘ ƻǊ Dƭƻǎǎ ǘƛƳŜΩ

Application
Critical Properties



To ensure that the coating of the correct layer thickness is applied at all times,  it is essential to 
control the dilution of the coating. To maintain the consistent dry layer thickness.

Following measure must be used:
1. Wet layer thickness

Coating dry layer thickness is difficult to measure,
so what is generally done is to measure the wet 
coating  ƭŀȅŜǊ ǘƘƛŎƪƴŜǎǎ ǳǎƛƴƎ ǘƘŜ ά9[/ha9¢9wέ 
wet ŦƛƭƳ ΨŎƻƳōΩ ŀǎ ǎƘƻǿƴ

Coating Parameters



Wet film combbe perpendicularto the substrate andthethicknessof the coatingliesbetweenthe biggest
valueWet-Toothandthe smallestvaluedry tooth value.

Asa rule of thumb dry coatingthicknessis50%of the Wet coatingthickness.



Å Controls wet & dry film thickness

Å Controls penetration in Sand grains

Å No viscosity adjustment for Ready to use wash

Å Viscosity adjustment & measurement are the most
used coating application practice on shop  

Viscosity 



Å Indication of  Sp.Gravity & Coating ôbodyõ

Å The Baume test is appropriately used for low solids, Newtonian coating.

Å The test also require that the coating be homogenous, at the correct temper and 

have no air bubbles.                                                                   

Baume



Thermal Degradation Rate of Settling



Penetration of Coatings on 
Mould or Cores surface

Å The distance the coating penetrates in the core is an important feature of a ÃÏÁÔÉÎÇȭÓsuccess. A
coating that lies entirely on the surface of the core is not anchored well and will most likely spall
away.

Å A coating that penetrates too much will over-degrade the core strength, resulting in core scabsor
broken cores.

Å Coatingpenetration is also a function of core density. A core that is blown too tightly resists coating
penetration, while oneblown softly actslike a spongeand absorbstoo much water



Effects of Matt Time

Å4ÈÅ ÔÒÁÎÓÉÔÉÏÎ ÔÉÍÅ ÆÒÏÍ 'ÌÏÓÓ ÆÉÎÉÓÈ ÔÏ -ÁÔÔ ÆÉÎÉÓÈ ÉÓ ÔÈÅ Ȱ-ÁÔÔ 4ÉÍÅȱ

Å Longer Matt Time is good for brushing application (50-60 seconds)

Å Shorter Matt Time reduces Coating drips and runs for dip applications (20-30 seconds)

Å Controlled Matt Time is suitable for Flood applications



Insulating Coating

× Insulating coatings are water-based, slurry refractory formulations containing a carefully engineered blend 
of balanced Rheology and highly advanced refractory technology.

×They are used to coat cores for the high-production casting of grey and ductile iron .

×Typical casting components produced usingthis coatings include  Cylinder heads and blocks, brake rotors 
and hydraulic parts.

×Reduced of multiple coating layer application  to single coating application.

×Reduced no of drying cycles for better core life

×Reduction in fettling cost

× Improve surface quality of the casting

× Increase productivity



Wall thicknesses and tolerances for  engine casting

Section through a core package in casting position by cutout over a 
range of core and a section of the corresponding cylinder block 

Due to the high complexity of these castings the number is increasing especially in filigree thin 
and very complex cores. The risk of gas-related casting defects will increase. 



For the production of complex castings in the core package technology the use of more specific and tailored 
coatings to their production is necessary. 

uniform application thickness 

very effective against sand 
expansion defects 

controlled refractoriness 

controlled gas permeability

coated side part of a core package with 

integrated channel cores 

Wall Thicknesses and Tolerances for  Engine Casting 



Wall Thicknesses and Tolerances for Engine Casting 

Formulation of suitable coating which can be applied to eliminates casting defects such as 
veining or penetration and offer an excellent peel-off from the casting 

350 to   

400 ɛm 



The surface morphology of the sample was investigated by FE-SEM (FieldEmission-Scanning 
ElectronMicroscopy) (MIRA3 TESCAN, USA) operated at 5 mm working distance. EDXand electron dot 
mapping has done in same instrument.


