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	Learning Objective: 
1. Define stoving finishes
2. What are co-reactive polymers
3. calculate mixing ratio of co-reactive polymers on solids basis
4. calculate solids of Resin A
5. calculate solids of resin B
6. cross verification of calculated solids

	Diagram/ Picture



 

	Key Questions

1. Define Stoving finishes
2. Calculate solids of  Resin A
3. Calculate solids of Resin B
4. Explain significance of Mixing ratio of two polymers 

	Concept Map
Use insert smart art to draw a neat concept map – also connect the topic to other topics – so student realises why this LO is important
	

	
	Explanation of Concept:
“Stoving finishes usually are based on 2 component resins. i.e. it contains two types of resins which reacts with each other at elevated temperature only by condensation mechanism to form 3 dimensional crosslinked cured film. While deciding ratio of these co-reactant resins, there addition/proportion is decided on weight basis. The ratio for additions is decided on the basis of physico-chemical properties to be induced in the resultant polymer/coating” 

(Cont. on Next Pages)
	Key Definitions/ Formulas
Stoving Finish: “The coatings which are baked at elevated temperature or which require baking at high temperature [usually above 1200C are called as Stoving Finishes”  


	  
	
	

	
	Applications of Stoving finishes:
1. White good industries
2. Furniture industries
3. Automotive Industries
4. Aerospace Industries
5. Pipeline coatings
6. Speciality coating
7. Electrical/Insulation fittings coatings
	Link to YouTube/ OER/ video


	
Stoving Finishes: 

“Coatings designed for Industrial products need to have fast curing schedule. Since the products/goods/Items produced are on large scale and on continuous basis products painted must be ready for packing and shipment within few hours of painting. This need underlines the requirement of Stoving finishes. The stoving finishes are applied on the object/item and Items are immediately baked/cured at elevated temperature. The temperature can be anything between 1200C to 2200C depending on the type of article and paint being applied on it. ”
Co-reactive Polymers: “ The two polymers when added together in certain proportion and made to react under certain conditions, such polymers can be called as co-reactive polymers”. 
The stoving finish usually based on Alkyd-amino, epoxy-acrylic, Epoxy-amino, epoxy-phenolic or thermosetting acrylic types of binders. The % of addition of these co-polymers is always decided on the basis of solids content in the m. While deciding ratio of co-polymers it is necessary to understand physico-chemical properties of each individual polymer, since co-reactive polymer after curing will exhibit combination of both groups’ properties. So in order to extract best of both group, careful selection and addition of polymers in formulation is required.
Calculate mixing ration of reactive polymers on solid basis: In order to understand the selection of resins of different solids content in stoving paint formulation, it will be appropriate to consider case of Alkyd-amino resin combination as under, 
Formulate a Alkyd-amino based paint, considering the following specification,
	S.N
	Particulars
	% by weight

	1
	Total Pigmentations
	25

	2
	Alkyd (60% Solids)
	?

	3
	Amino (65 % Solids)
	?

	4
	Solvent
	15

	
	Total
	100 %



So, the task is, with Alkyd resin (60% Solids) & Amino resin (65 % Solids) you have to formulate Alkyd-Amino system with 70:30 combinations for the above paint formulation.
The calculations can be divided into three parts (A) Calculate Solids for Alkyd resin (B) Calculate Solids for Amino resin and (C) Calculate combination ratio i.e. 70:30 for Alkyd-Amino
(A) Calculate Solids for Alkyd resin:  It is given that, total solids of alkyd resin is 60%, but in the final formulation we want the solid of alkyd resin as 70%
	Therefore, on the basis of 100% composition,
                         when we mean 60% alkyd resin  = 100% Alkyd Resin Solutions  containing 60% solids
                         Therefore, for 70% solids =?? Solution will require??
                                                                                    70 x  100
                                                                         =  ----------------------  
                                                                                         60
                                                                        
                                                                         =  116.6 %  of alkyd resin solution will contain 70 % solids

(B) calculate Solids for amino resin: It is given that total solids of amino resin is 65 %, but in final formulation we want the solid as amino resin as  30% 

                      Thus, on the basis of 100% composition,
                         when we mean 65% amino resin  = 100% Amino Resin Solutions  containing 65% solids
                         Therefore, for 30% solids =?? Solution will require??
                                                                                    30 x  100
                                                                         =  ----------------------  
                                                                                         65
                                                                        
                                                                         =  46.15 %  of amino resin solution will contain 30 % solids for final formulation

Therefore, total Alkyd-amino resin combination for this 70:30 ratio, on the basis of 100% will be,
                                           
                                                                          = 116.6 + 46.15 

                                                                          = 162.75 %

Calculating Alkyd-Amino combination for the requirement of Paint formulation: In the formulation table % of total binder [Alkyd-amino] is prescribed as 60%, so it will be appropriate to calculate Solids of alkyd and amino to 70:30 ratio within this total 60% limit of formulation table.

Required quantity of alkyd Resin (70 % solids) within 60% paint formulation limit: On the basis of 100% for 70% solids, we have calculated  the % combinations for Alkyd-amino above as =  162.75 %

So, on the basis of  60% required weight combination in paint formulation,  % of alkyd  required in 162% will be as under,

                      70  % alkyd  in total Alkyd-amino composition of 162.75 = 116.6
                         Thus on the basis of 60% Alkyd-Amino composition in paint formulation, % alkyd composition can be calculated as under, 
                                In 162.75 % Alkyd-amino composition, Alkyd portion (of 70% solids) = 116.6
                                Therefore, for 60% composition in paint formulation  = ?? Portion/weight%  Alkyd For 70% solids) ??
                                                                                    116.6  x  60
                                                                         =  ----------------------  
                                                                                         162.75
                                                                        
                                                                         =  42.99 %  is the portion of Alkyd resin solution for 60 % weight composition in  
                                                                                             paint formulation         


Required quantity of Amino Resin (30 % solids) within 60% paint formulation limit:

we have calculated the % composition of Alkyd (70 % Solids) in  60% weight composition of Paint formulation = 42.99%

                                  Therefor % of Amino resin in paint formulation  = Total % of Alkyd-amino  - % of Alkyd Resin

                                                                                                                          = 60 % - 42.99 %

                                                                                                                          = 17.01 % Amino resin component in 60% weight  
                                                                                                                             composition of paint formulation

Thus, complete paint formulation with Alkyd (70 % solids) and Amino resin (30 % solids) will be as under,

	S.N
	Particulars
	% by weight

	1
	Total Pigmentations
	25

	2
	Alkyd (70% Solids)
	42.99

	3
	Amino (30 % Solids)
	17.01

	4
	Solvent
	15

	
	Total
	100 %





Cross verification for total 60% weight  Alkyd-Amino composition in paint formulation  for desired  70:30 solids composition  of Alkyd-Amino binder can be done as under,

I] For Alkyd Resin:

The solids of supplied sample of Alkyd resin in formulation = 60 %

Then for calculated 42.99 % weight composition [for 60 % binder composition] in paint = what will be the solids content?

                                                                                    60  x  42.99
                                                                         =  ----------------------  
                                                                                         100
                                                                        
                                                                         =  25.79 %  Alkyd solids  for 60 % total binder weight composition in paint  
                                                                                             formulation         

II] For Amino Resin:

The solids of supplied sample of Amino resin in formulation = 65 %

Then for calculated  17.01 % [60- 42.99 = 17.01]  weight composition [for 60 % binder composition] in paint = what will be the solids content?

                                                                                    65  x  17.01
                                                                         =  ----------------------  
                                                                                         100
                                                                        
                                                                         =  11.05 %  Amino solids  for 65 % total binder weight composition in paint  
                                                                                             formulation         

 The above calculated figures can be cross checked for  desired/targeted solids content in the paint formulation with supplied samples of Alkyd and Amino resin as under,


                                                                           70
[bookmark: _GoBack]The ratio of theoretical 70 : 30 solids  = ---------  = 2.33 
                                                                           30

Similarly, on the basis of our calculate weight % composition of Alkyd-amino binder at desired 70:30 ratio is = 25.79 : 11.05

                                                                                  25.79
The ratio of calculate 25.79 :11.05 solids  =   ---------  = 2.33 
                                                                                   11.05

Thus calculated ratio of Alkyd-amino composition for desired 70:30 solid basis can be verified/cross checked.



	Key Take away from this LO:
Calculate desired % solids from supplied samples of Resins
Calculate mixing ratio of co-reactant resin
Formulate stoving paint formulations



