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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:

Q) That we have not made any application for the same/substantially the same invention
outside India.

(i) 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

(i) 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 05" day of July, 2024

LL{C.\ et s J_ .{Z

Manisha Singh
Agent for the Applicant [IN/PA-740]
LEXORBIS
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1. NAME OF APPLICANT Cochin University of Science and
Technology (CUSAT)
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2. INVENTORS:
a) Name . BIJUKUMAR, Vysakh Kadayath
b) Nationality : IN
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b) Nationality : IN
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Technology, South Kalamassery, Ernakulam 682022, Kerala, India

Dated this 05" 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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THE PATENTS RULES, 2006
GENERAL POWER OF ATTORNEY
Form for Authorization of a Patent Agent/ or Any Person in a Matter or Proceeding Under the
Act
[Refer Sections 127 and 132: and rule 135]

We. Cochin University of Science and Technology (CUSAT)of The Registrar, Cochin
University of Science and Technology (CUSAT), Cochin University P.O.. Cochin, Kerala
682022, India do hereby authorize Mr. Manoj Vasudevan Nair, Mr, M.R. Ramesh Babu, Ms.
Manisha Singh, Mr. Abhai Pandey, Mr. G. Deepak Sriniwas, Mr. Rajeev Kumar, Ms. Omana
Ramakrishnan, Ms. Amaya Singh, Mr. Joginder Singh, Ms. Preeti Tyagi. Ms. Swati Setia. Mr.
Omesh Puri, Ms. Nalanda Singh, Ms. Neetu Kumari, Mr. Rahul Sharma. Mr. Rahul Salhotra,
Ms. | Lavanya, Ms. Parul Charan et al., Ms. Jyoti Chauhan et al., Advocates and/or Registered
Patent Agents of LEXORBIS, having their registered office at 709/710 Tolstoy House, 15-17
Tolstoy Marg, New Delhi — 110 001 to act jointly or severally as our agents on our behalf in
connection with the filing and prosecution of Indian Patent Applications in our name and in all
matters and proceedings subsequent to the grant of such letters patent including renewals
thereof, filing of Statements of working thereof, amendments thereof or of the applications,
specifications or any other documents filed in respect thereof, restorations thereof, registrations
of any license, mortgage, assignment transfer or other interest in respect thereof. or change in
our name, address or address for Service and in general to do all acts or things as the said
Advocates/Agents may deem necessary or expedient and request that all notices, requisitions
and communications relating thereto may be sent to such person at the above address unless
otherwise specified. This authorization includes the power to substitute it and appoint.

We hereby revoke all previous authorizations, if any made, in respect of same matter or
proceeding.

We hereby assent to the action already taken by the said person in the above matter.

Dated thisthe (3 dayof Jéba’uaajp 2017

SN
- U8 grl \

Name of the Applicant: Co

Technol CUSAT
ectinotoE( REGISTRAR

COCHIN UNIVERSITY OF SCIENCE AND TECHNOLOGY
Name of the authorized signatory: Dr. S. David Peter ~ KOCHI-682 022
Designation: Registrar

seience and

To

The Controller of Patents,
The Patent Office

At Chennai



FORM 2
THE PATENTS ACT 1970
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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
¢) 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
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
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
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
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
(SiO2), Titanium Dioxide (TiO2), Chromium (Ill) Oxide or Chromia (Cr203),
Iron (1) Oxide or Ferric Oxide (Fe20s3), 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
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,
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 (CeOz2) in a first predetermined weight % with titanium
dioxide (TiOz2) in a second predetermined weight %, for forming a mixture,
adding a solvent to the mixture to form a matrix, and applying the matrix to
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
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 (CeOz) is in a range between 1% and 20%.

As per still another aspect of the present invention, the second
predetermined weight % of titanium dioxide (TiOz2) 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.

As per an aspect of the present invention, a flux composition for applying
on a welding region, the flux composition comprising: ceric oxide (CeOQz2) 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
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
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
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 aspecit(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
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
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
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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
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
(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 (CeQOz2) is in a
range between 1% and 20%. The second predetermined weight % of
titanium dioxide (TiOz2) 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
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 (CeOz2) in 10 weight % approx. with titanium dioxide (TiOz) in 90
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weight % approx. is firstly executed. The ceric oxide (CeO2) and titanium
dioxide (TiOz2), 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 (TiOz2) at room
temperature. Such mixing of ceric oxide (CeQOz2) and titanium dioxide (TiOz2)
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 (CeOz2) and titanium dioxide (TiOz2) to
form the matrix or the paste, is executed. The paste or matrix is in the non-
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),
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,
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



10

15

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.
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
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
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:



CONVENTIONAL TIG

WELDING PROCESS

FLUX-BOUND TIG

WELDING WITH

APPLICATION OF

THE FLUX
FROM THE PRIOR
COMPOSITION AS
ART
PER PRESENT
DISCLOSURE
Depth of weld
2 5
penetration (mm)
Width of weld
10 7.5
penetration (mm)
Aspect Ratio or depth
0.2 0.67

to width ratio
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WE CLAIM:

. 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 %,
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.

. 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.

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

(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.

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

predetermined weight% of ceric oxide (CeOQz2) is in a range between

1% and 20%.

10
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. 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%.

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

powder mixture.

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

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

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

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

Dated this 05" day of July, 2024

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

11
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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

thereof. The said method (100) includes, mixing (110) ceric oxide (CeOz2) 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

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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