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THROUGH E-FILING 

July 05, 2024 

To, 
The Controller Of Patents, 
Patent Office Intellectual Property Building 
G.S.T. Road, Guindy, Chennai-600032, 
India 

Re:  Filing of a Complete Application in the name of “Cochin University of Science and 

Technology (CUSAT)” 

Dear Sir, 

We submit herewith a Complete Application in the name of “Cochin University of Science 
and Technology (CUSAT)” for an invention titled “METHOD OF PREPARING FLUX 
COMPOSITION FOR APPLYING ON WELDING REGION AND FLUX 
COMPOSITION THEREOF”. 

The application details and Fees are as below: 

Fee (In Rupees)
Total no. of pages : 14
[Description, claims, abstract, and drawings]
Additional pages in excess of 30 : 0 x 160 0
Total No. of Claims : 8
Additional Claims in Excess of 10 : 0 x 320 0
Additional Priority : 0 x 1600 0
Basic Application Fee : 0 1600 1600

Total Fees Payable : 1600  

We enclose the following documents with this application: 

a) Form 1 (Application for Grant of Patent); 

b) Form 2 – Complete Specification; 

c) Drawings; 

d) Statement and Undertaking on Form 3; 

e) Declaration of Inventorship on Form 5; 

f) A copy of duly signed General Power of Attorney [Form 26] with fresh stamp paper;  
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g) Request for claiming the status of educational institution on Form 28; 

h) A copy of an Evidence for Educational Institutions; 

i) Official Fee of Rs. 1600/- wire transfer dated July 05, 2024. 

The Controller is respectfully requested to take the application on record and provide an 

application number for the same. 

We thank you in advance for your co-operation in this regard. 

Yours Truly, 

 
Manisha Singh 

Agent for the Applicant [IN/PA-740] 

LEXORBIS 

Enclosures: as above 



FORM 1
THE PATENTS ACT, 1970

(39 of 1970)
&

THE PATENTS RULES, 2003
APPLICATION FOR GRANT OF PATENT

[See sections 7,54 & 135 and rule 20(1)]

  (FOR OFFICE USE ONLY)
   
  Application No.: ...............
  Filing Date: ................
  Amount of Fee Paid: ...............
  CBR No.: ...............
  Signature: ...............

 

1. APPLICANT(S):

Sr.No. Name Nationality Address Country State Distict City

1

Cochin
University of
Science and
Technology
(CUSAT)

India

The Registrar,
Cochin
University of
Science and
Technology
(CUSAT),
Cochin
University P.O.,
Cochin –
682022, Kerala,
India

India Kerala Ernakulam Cochin

 

 

2. INVENTOR(S):

Sr.No. Name Nationality Address Country State Distict City

1 BIJUKUMAR,
Vysakh Kadayath India

Department of
Ship
Technology,
Cochin
University of
Science and
Technology,
South
Kalamassery,
Ernakulam
682022,
Kerala, India

India Kerala Ernakulam Ernakulam

2 MATHIAZHAGAN,
Andy India

Department of
Ship
Technology,
Cochin
University of
Science and
Technology,
South
Kalamassery,
Ernakulam
682022,
Kerala, India

India Kerala Ernakulam Ernakulam

 

3. TITLE OF THE INVENTION: METHOD OF PREPARING FLUX COMPOSITION FOR
APPLYING ON WELDING REGION AND FLUX COMPOSITION THEREOF

 

4. ADDRESS FOR CORRESPONDENCE OF APPLICANT /
AUTHORISED PATENT AGENT IN INDIA:
LEXORBIS 709/710, Tolstoy House 15-17, Tolstoy Marg New
Delhi - 110 001 India

Telephone No.:  91 11 23716565
Fax No.: 91 11 2371 6556
Mobile No: 9811161518
E-mail: mail@lexorbis.com

 



5. PRIORITY PARTICULARS OF THE APPLICATION(S) FILED IN CONVENTION COUNTRY:

Sr.No. Country Application
Number Filing Date Name of the Applicant Tilte of the Invention

 

6. PARTICULARS FOR FILING PATENT COOPERATION TREATY (PCT) NATIONAL PHASE
APPLICATION:

International Application Number International Filing Date as Allotted
by the Receiving Office

PCT//

 

7. PARTICULARS FOR FILING DIVISIONAL APPLICATION

Original (first) Application Number Date of Filing of Original (first) Application

 

8. PARTICULARS FOR FILING PATENT OF ADDITION:

Main Application / Patent Number: Date of Filing of Main Application

 

9. DECLARATIONS:

      (i) Declaration by the inventor(s)

        I/We ,BIJUKUMAR, Vysakh Kadayath,MATHIAZHAGAN, Andy, is/are the true & first inventor(s) for
this invention and declare that the applicant(s) herein is/are my/our assignee or legal representative.

       (a) Date: -----

       (b) Signature(s) of the inventor(s): ...............

       (c) Name(s): BIJUKUMAR, Vysakh Kadayath,MATHIAZHAGAN, Andy

 

      (ii) Declaration by the applicant(s) in the convention country

       I/We, the applicant(s) in the convention country declare that the applicant(s) herein is/are my/our assignee
or legal representative.

      (a) Date: -----

      (b) Signature(s) : ...............

      (c) Name(s) of the singnatory: Cochin University of Science and Technology (CUSAT)

 

      (iii) Declaration by the applicant(s) 

The Complete specification relating to the invention is filed with this application.
I am/We are, in the possession of the above mentioned invention.
There is no lawful ground of objection to the grant of the Patent to me/us.
I am/We are, the assignee or legal representative to true first inventors.

10. FOLLOWING ARE THE ATTACHMENTS WITH THE APPLICATION:

Sr. Document Description FileName
1 FORM FOR SMALL ENTITY(FORM-28) Form 28.pdf

2 EVIDENCE FOR REGISTRATION
UNDER SSI(FORM-28) Evidence_Educational Institution.pdf

3 FORM 1 Form 1 (4).pdf
4 COMPLETE SPECIFICATION COMPLETE SPECIFICATION-signed.pdf
5 DRAWINGS DRAWINGS-signed.pdf

6 TRANSLATIOIN OF PRIOIRTY
DOCUMENTS ETC. Letterhead - LO.pdf

7 STATEMENT OF UNDERTAKING
(FORM 3) FORM 3.pdf



8 POWER OF AUTHORITY Attested GPOA_COCHIN UNIVERSITY OF SCIENCE
AND TECHNOLOGY.pdf

9 DECLARATION OF INVENTORSHIP
(FORM 5) Form 5.pdf

       I/We hereby declare that to the best of my/our knowledge, information and belief the fact and matters
stated hering are correct and I/We request that a patent may be granted to me/us for the said invention.

 

     Dated this(Final Payment Date): ------------ 

Signature: ...............

Name: MANISHA SINGH

To The Controller of Patents

The Patent office at  CHENNAI

 

This form is electronically generated.



FORM 3 
THE PATENTS ACT, 1970 

(39 of 1970) 
& 

THE PATENTS [AMENDMENT] RULES, 2006 
Statement and Undertaking under Section 8 

[See Section 8; rule 12] 
 
We, Cochin University of Science and Technology (CUSAT), hereby declare: 
 
(i) That we have not made any application for the same/substantially the same invention 

outside India. 
 
(ii) That the rights in the application has been assigned to: 
 

Cochin University of Science and Technology (CUSAT), of The Registrar, Cochin 
University of Science and Technology (CUSAT), Cochin University P.O., Cochin – 
682022, Kerala, India  
 

(iii) That I/We undertake that upto the date of grant of the patent by the Controller, I/We 
would keep him informed in writing regarding the details of corresponding 
applications for patents filed outside India in accordance with the provisions 
contained in section 8 and rule 12. 

 

Dated this 05th day of July, 2024 

 

       
      Manisha Singh  
      Agent for the Applicant [IN/PA-740] 

             LEXORBIS  
        
To 
The Controller of Patents 
The Patent Office 
at Chennai 



FORM 5 

THE PATENTS ACT, 1970 

(39 OF 1970) 

& 

THE PATENTS [AMENDMENT] RULES, 2006 

DECLARATION AS TO INVENTORSHIP 

[See section 10(6) and rule 13(6)]  

1. NAME OF APPLICANT Cochin University of Science and 
Technology (CUSAT) 

hereby declare that the true and first inventors of the invention disclosed in the complete 

specification filed in pursuance of our application numbered ______________ dated July 05, 2024, 

are: 

2. INVENTORS: 

a) Name : BIJUKUMAR, Vysakh Kadayath 
b) Nationality : IN 
c) Address : Department of Ship Technology, Cochin University of Science and 

Technology, South Kalamassery, Ernakulam 682022, Kerala, India 

a) Name : MATHIAZHAGAN, Andy 
b) Nationality : IN 
c) Address : Department of Ship Technology, Cochin University of Science and 

Technology, South Kalamassery, Ernakulam 682022, Kerala, India 

   

           Dated this 05th day of July, 2024 

 

Manisha Singh  
Agent for the Applicant [IN/PA –740] 

LEXORBIS 
To,  
The Controller of Patents 
The Patent Office,  
At Chennai 
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Sigma Soft Tech Park 
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Varthur Hobli, Bengaluru – 560066 
T: +91 80 4324 5900 
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TTK Road, Alwarpet, 
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M: +91 72001 46049 
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DECLARATION 

 

I, Manisha Singh the agent for the application hereby declare that the attached document is a 

true copy of General Power of Attorney duly executed by authorized signatory of Cochin 

University of Science and Technology (CUSAT). 

 

 

Manisha Singh 

Agent for the Applicant [IN/PA-740] 

LEXORBIS 

rahul.sachdeva
Manisha Maam
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FORM 2 
THE PATENTS ACT 1970 

(39 of 1970) 
& 

THE PATENTS (AMENDMENT) RULES, 2006 
COMPLETE SPECIFICATION 

(See section 10 and rule 13) 
 

1. TITLE OF THE INVENTION 
 
METHOD OF PREPARING FLUX COMPOSITION FOR APPLYING ON WELDING 

REGION AND FLUX COMPOSITION THEREOF  
 

 
2.   APPLICANT: 
 

a) Name : Cochin University of Science and Technology (CUSAT) 

b) Nationality : IN 

c) Address : 
The Registrar, Cochin University of Science and Technology 
(CUSAT), Cochin University P.O., Cochin – 682022, Kerala, India 

 

3. PREAMBLE TO THE DESCRIPTION 
 

COMPLETE 
 
The following specification particularly describes the invention and the manner in which it is to 
be performed. 
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TECHNICAL FIELD OF THE PRESENT INVENTION 

The present invention relates to a method of preparing a flux composition 

for applying on a welding region and a flux composition prepared by the said 5 

method. 

BACKGROUND OF THE PRESENT INVENTION 

During the welding of a joint by Tungsten Inert Gas welding or TIG welding, 

having high weld penetration is required. For acquiring high weld 

penetration, multiple welding passes of a welding torch are required to 10 

completely fill up a welding joint. Also, for ensuring high depth of weld 

penetration in the welding joint, Flux-bound TIG welding process is 

generally preferred. 

During the use of the Flux-bound TIG welding process, heat tint and 

discoloration are formed on a welding region which is undesirable. This is 15 

especially true for a stainless-steel welding region. Such formation of heat 

tint and discoloration on a welding region is due to high heat input during 

the welding process. On the other hand, lowering the heat input is not 

advisable as it leads to lesser weld penetration or reduced depth of weld 

penetration. To overcome this problem, areas on the welding region where 20 

heat tint or discoloration is observed are treated using a chemical process 

called “pickling” for the removal of stains and discoloration. However, 

pickling is an additional step that is undertaken during the welding process, 
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which is time consuming and utilizes manpower and resources. Therefore, 

for maintaining appropriate levels of weld penetration, flux compositions are 

applied on a weld region.              

Existing methods of preparing flux compositions used during TIG welding 

includes applying various single component fluxes such as Silicon Dioxide 5 

(SiO2), Titanium Dioxide (TiO2), Chromium (III) Oxide or Chromia (Cr2O3), 

Iron (III) Oxide or Ferric Oxide (Fe2O3), etc., or multi-component fluxes of 

certain fixed compositions. However, it is observed that the existing flux 

compositions also form heat stains and discoloration on the welding regions. 

Moreover, the depth of weld penetration is reduced, and a width of weld 10 

penetration is increased, thereby providing a weak welded joint. Hence, it is 

desirable to develop a flux composition that can obviate the aforementioned 

drawbacks of the existing methods and compositions. 

BRIEF SUMMARY OF THE PRESENT INVENTION 

In order to overcome the above-mentioned problems seen in the prior art, 15 

the present invention as per an aspect provides a method of preparing a 

flux composition for applying on a welding region, the method comprising: 

mixing ceric oxide (CeO2) in a first predetermined weight % with titanium 

dioxide (TiO2) in a second predetermined weight %, for forming a mixture, 

adding a solvent to the mixture to form a matrix, and applying the matrix to 20 

the welding region, for evaporating the solvent, thereby drying the matrix to 

form the flux composition.  
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As per an aspect of the present invention, the step of adding the solvent to 

the mixture comprises a further step of adding distilled water to the mixture 

to form the matrix. The solvent is distilled water. 

As per another aspect of the present invention, the step of applying the 

matrix to the welding region includes a further step of applying the matrix 5 

along a gap defined on a weld line of the welding region. The gap is in a gap 

range between 1 mm and 3 mm. 

As per yet another aspect of the present invention, the first predetermined 

weight % of ceric oxide (CeO2) is in a range between 1% and 20%.  

As per still another aspect of the present invention, the second 10 

predetermined weight % of titanium dioxide (TiO2) is in a range between 

80% and 100%.  

 As per an aspect of the present invention, the mixture is a powder mixture. 

 As per yet another aspect of the present invention, the matrix is a semi-

solid substance. The semi-solid substance is a paste. 15 

 As per an aspect of the present invention, a flux composition for applying 

on a welding region, the flux composition comprising: ceric oxide (CeO2) in 

a first predetermined weight % mixed with titanium dioxide (TiO2) in a 

second predetermined weight % forms a mixture, a solvent added to the 

mixture forms a matrix, and the matrix applied on the welding region, for 20 

evaporation of the solvent to dry the matrix to form the flux composition. 

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 
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The accompanying drawing Fig. 1 shows a flowchart illustrating the method 

steps from the method of preparing flux composition for applying on welding 

region, as per an aspect of the present invention. 

The accompanying drawing Fig. 2 shows a perspective view of a welding 

region over which a flux composition has been applied as per an aspect of 5 

the present invention. 

DETAILED DESCRIPTION OF THE PRESENT INVENTION 

While this invention is susceptible of various aspects or embodiments in 

many different forms, there is shown in the drawings and will herein be 

described in detail, a preferred aspect of the present invention with the 10 

understanding that the present disclosure is to be considered as an 

exemplification of the principles of the invention and is not intended to limit 

the broad aspects of the present invention to the aspect(s) as illustrated. 

The subject matter is now described with reference to the drawings, wherein 

like reference numerals are used to refer to like features / elements 15 

throughout. In the following description, for purposes of explanation, 

numerous specific details are set forth in order to provide a thorough 

understanding of the claimed subject matter. It may be evident, however, 

that such matter can be practiced without these specific details. In other 

instances, well-known structures are shown in diagram form to facilitate 20 

describing the invention. 

Referring to the accompanying Fig. 1, the method (100) of preparing a flux 

composition for applying on a welding region has been provided. The 

5



method (100) includes a step of mixing (110) ceric oxide (CeO2) in a first 

predetermined weight % with titanium dioxide (TiO2) in a second 

predetermined weight %, for forming a mixture. The next step of the method 

(100) includes a step of adding (120) a solvent to the mixture to form a 

matrix. A step of applying (130) the matrix to the welding region, for 5 

evaporating the solvent, thereby drying the matrix to form the flux 

composition, is executed. The step of adding (120) the solvent to the mixture 

comprises a further step of adding (120) distilled water to the mixture to form 

the matrix, such that the solvent is distilled water.  

Referring to the accompanying Figs. 1 and 2 together, the step of applying 10 

(130) the matrix to the welding region includes a further step of applying 

(130) the matrix along a gap (240) defined on a welding line (250) of the 

welding region (W), such that the gap (240) is in a gap range between 1 mm 

and 3 mm. The first predetermined weight % of ceric oxide (CeO2) is in a 

range between 1% and 20%. The second predetermined weight % of 15 

titanium dioxide (TiO2) is in a range between 80% and 100%. The mixture 

is a powder mixture. The matrix is a semi-solid substance. The semi-solid 

substance may be a paste, without departing from the scope of the present 

invention. 

Referring again to the accompanying Figs. 1 and 2, the method (100) of 20 

preparing the flux composition for applying on the welding region (W), as 

per the preferred aspect of the present invention, the step of mixing (110) of 

ceric oxide (CeO2) in 10 weight % approx. with titanium dioxide (TiO2) in 90 
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weight % approx. is firstly executed. The ceric oxide (CeO2) and titanium 

dioxide (TiO2), collectively called as “flux oxides,” are collected in powder 

form to maintain the required ratio. In terms of total weight, approx. 5 grams 

ceric oxide (CeO2) is mixed with 45 grams of titanium dioxide (TiO2) at room 

temperature. Such mixing of ceric oxide (CeO2) and titanium dioxide (TiO2) 5 

in terms of the total weight, ensures mixing of the flux oxides in a ratio of 

1:9. 

As a next step of the method (100), the step of adding (120) the water-based 

solvent to the mixture of ceric oxide (CeO2) and titanium dioxide (TiO2) to 

form the matrix or the paste, is executed. The paste or matrix is in the non-10 

solid form. The water-based solvent is distilled water as per the preferred 

aspect of the present invention. 

As seen in the accompanying Figs. 1 and 2, a gap (240) of approx. 2mm is 

maintained on the welding line of the welding region as per the preferred 

aspect of the present invention. As per the final step of the method (100), 15 

the step of applying the matrix or paste in the weld line (250) and allowed 

to dry, is executed. The solvent evaporates over time. The flux composition 

thus formed dries on the weld line (250). The Flux-bound TIG welding 

process is initiated in the welding gap (240) on the weld line (250) of the 

welding region (W) by striking a welding arc with a welding torch (260). Here, 20 

the welding region (W) is made up of super duplex stainless-steel plates. 

The flux composition which is prepared by the method as disclosed and 

claimed herein, enables cleaner weld finishing. Formation of heat tint and 
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discoloration in the welding region is obviated. As seen in the accompanying 

Fig. 2, the depth of the weld penetration (P) (seen in solid line) is more, 

whereas width of the weld penetration (P) (seen in solid line) is reduced, 

thereby providing strength to the welded joint, which is achieved owing to 

the use of the flux composition prepared by the method disclosed herein. 5 

Comparatively, the depth of the weld penetration (P”) (seen in dotted line) 

is less, whereas width of the weld penetration (P”) (seen in dotted line) is 

increased, thereby providing weak welded joint, which is from the prior art.   

EXAMPLE: 

A stainless-steel plate specimen which is welded by applying the flux 10 

composition as per an aspect of the present invention, is cleaned and cut 

into suitable dimensions for macrostructural analysis. The said 

macrostructural analysis results showed that the weld penetration or the 

depth of weld penetration obtained is 2.5 times more than the weld 

penetration or the depth of weld penetration obtained during conventional 15 

TIG welding. Further, width of the weld is also reduced by 0.75 times as 

compared to the width of the weld obtained by conventional TIG welding.  

Comparative values of the depth of weld penetration, width of the weld, and 

aspect ratio or depth to width ratio, have been tabulated as follows: 
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CONVENTIONAL TIG 

WELDING PROCESS 

FROM THE PRIOR 

ART 

FLUX-BOUND TIG 

WELDING WITH 

APPLICATION OF 

THE FLUX 

COMPOSITION AS 

PER PRESENT 

DISCLOSURE 

Depth of weld 

penetration (mm) 
2 5 

Width of weld 

penetration (mm) 
10 7.5 

Aspect Ratio or depth 

to width ratio 
0.2 0.67 

    

 

 

 

 5 
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WE CLAIM:  

1. A method (100) of preparing a flux composition for applying on a 

welding region (W), the method comprising: 

mixing (110) ceric oxide (CeO2) in a first predetermined weight 

% with titanium dioxide (TiO2) in a second predetermined weight %, 5 

for forming a mixture;  

adding (120) a solvent to the mixture to form a matrix; and 

applying (130) the matrix to the welding region (W), for 

evaporating the solvent, thereby drying the matrix to form the flux 

composition. 10 

2. The method (100) as claimed in claim 1, wherein the step of adding 

(120) the solvent to the mixture comprises a further step of adding 

(120) distilled water to the mixture to form the matrix, wherein the 

solvent is distilled water. 

3. The method (100) as claimed in claim 1, wherein the step of applying 15 

(130) the matrix to the welding region (W) comprises a further step 

of applying (130) the matrix along a gap (240) defined on a weld line 

(250) of the welding region (W), wherein the gap (240) is in a gap 

range between 1 mm and 3 mm.     

4. The method (100) as claimed in claim 1, wherein the first 20 

predetermined weight% of ceric oxide (CeO2) is in a range between 

1% and 20%.  
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5. The method (100) as claimed in claim 1, wherein the second

predetermined weight% of titanium dioxide (TiO2) is in a range

between 80% and 100%.

6. The method (100) as claimed in claim 1, wherein the mixture is a

powder mixture.5 

7. The method (100) as claimed in claim 1, wherein the matrix is a semi-

solid substance, wherein the semi-solid substance is a paste.

8. A flux composition for applying on a welding region (W), the flux

composition comprising:

ceric oxide (CeO2) in a first predetermined weight % mixed 10 

with titanium dioxide (TiO2) in a second predetermined weight % 

forms a mixture;  

a solvent added to the mixture forms a matrix; and 

the matrix applied on the welding region (W), for evaporation 

of the solvent to dry the matrix to form the flux composition.  15 

20 

Dated this 05th day of July, 2024

Manisha Singh 
   Agent for the Applicant [IN/PA-740] 

LEXORBIS  
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ABSTRACT OF THE INVENTION 

METHOD OF PREPARING FLUX COMPOSITION FOR APPLYING ON 

WELDING REGION AND FLUX COMPOSITION THEREOF 

The present invention relates to a method (100) of preparing a flux 

composition for applying on a welding region (W) and a flux composition 5 

thereof. The said method (100) includes, mixing (110) ceric oxide (CeO2) in 

a first predetermined weight % with titanium dioxide (TiO2) in a second 

predetermined weight %, for forming a mixture, adding (120) a solvent to 

the mixture to form a matrix, and applying (130) the matrix to the welding 

region (W), for evaporating the solvent, thereby drying the matrix to form the 10 

flux composition. The method and product as disclosed herein enables 

higher depth of weld penetration (P) and reduced width of the weld 

penetration (P), thereby ensuring strong weld joint. 
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