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expertise will help you to set up your desired process control and quality control in the metal industry - whether it concerns primary metals
or special products.
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MESSAGE

Dear Members and Friends of ASM India,

It is with immense pleasure and a profound sense of community that we welcome
you to the ASM India Eventin Pune. This gathering is much more than just a meeting;
it is a celebration of the vibrant and thriving materials community that we are
privileged to be a part of.

This event serves as a bridge, bringing together materials professionals, researchers,
educators, and enthusiasts from across the country. It is an opportunity to connect,
share knowledge, and foster collaborations that strengthen the bonds within our
community.

Our materials community is rich in its diversity of backgrounds, experiences, and
perspectives. This event is a testament to that diversity, showcasing the vast talent
and expertise that collectively drive the field of materials science and engineering
forward. Whether you are an industry veteran, an academic researcher, or a student
beginning your journey, you are anintegral part of this tapestry.

We extend our heartfelt gratitude to everyone who contributed to making this event
possible. This includes our dedicated organizing team, our members, and the ASM
India leadership for their unwavering support and vision.

As you participate in the sessions, engage with peers, and explore opportunities for
collaboration, we encourage you to immerse yourself in the vibrant spirit of this
community. Let this event inspire you, connect you, and energize your contributions
to the field of materials science and engineering.

On behalf of ASM India, we express our deepest appreciation for your continued
support and engagement. Together, we will continue to advance the field, making
meaningful contributions to society and industry.

Welcome, and let us make this event a memorable milestone in our journey forward.

Warmest Regards,

Dr. Navin Manjooran

Ph.D., MBA, FASM, FACersS, FIIM, FIMMM

President and Chair of the Board of Trustees, ASM International
Chairman, Solve
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MESSAGE

Dear Team ASM Pune,

| am delighted to extend my heartfelt congratulations on the successful organization
of the upcoming Materials & Manufacturing Technology 2024 conference and
exhibition. This ambitious event, focusing on cutting-edge developments in heat
treatment and surface modification, is a testament to your hard work, dedication,
and passion for advancing our field and the visibility of ASM International.

Bringing together renowned speakers from industry and academia from around the
globe, as well as hosting a concurrent exhibition, is no small feat. The effort each of
you has invested in ensuring the seamless execution of this prestigious event
demonstrates exemplary teamwork and commitment to excellence.

My special appreciation and thanks to those involved in securing the remarkable
lineup of speakers, organizing the logistics, coordinating with sponsors, and
managing every intricate detail. | am confident that the conference promises to be
aninvaluable platform for knowledge-sharing, networking, and fostering innovation
inthe materials and manufacturingindustry.

Let us take pride in this achievement and use it as a momentum to continue raising
the bar. Thank you for your dedication to the field of materials science in general and
ASM in particular, and congratulations once again on making M&MT 2024 a
hallmark of success.

Best regards,
Pradeep Goyal
President, 2023-24
ASM International
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| am delighted that the ASM International, Pune Chapter is organizing an
International Conference on Materials & Manufacturing Technology (M&MT) 2024
with a focus on Heat Treatment and Surface Modification on 4th & 5th December
2024 at Hotel Pride, Shivaji Nagar, Pune. The idea of organizing the International
Conference on Heat Treatment and Surface Modification was finalized during
discussion of the Executive Council of ASM International, Pune Chapter with me
seeing the importance of Surface Treatment Technology and their role in huge
financial savings globally by combating the losses due to corrosion and wear. In last
10 years, enormous research has gone into the area Heat Treatment Processes and
Surface Treatment which has given outstanding results in material saving and in
increasing the efficiency of JET Engines, Automotive Components, Components for
Oil & Gas Industries, Mining & Material Handling and so many Defence Applications.

The participation has come from both Industry experts and Academic scholars
working in the field. The conference will come out with solutions to so many
teething problems being faced by Industry across the world through the
deliberations and discussions during various technical sessions.

| convey my best wishes to the organising team for the success of the conference in
terms of meeting the envisaged objectives.

Dr. Raj Kumar Prasad Singh

Sr Director — Kalyani Centre for
Technology & Innovation
Bharat Forge Limited
Chairman - M&MT 2024
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MESSAGE

| am pleased to note that Pune Chapter of ASM International has organized
Technical Conference and Exhibition, “Materials and Manufacturing Technology
2024 with a focus on Heat Treatment & Surface Modification on 4th& 5th December
2024.

Being associated with Pune Chapter for the last 30 years in various capacities, | have
been awitness to the transformation of a small dormant Chapter to one of the major
andvibrant chaptersin India. Itis striving to fulfill the vision and mission of its parent
body of Dissemination of Materials Knowledge to Technical fraternity. This is
achieved by Technical Presentations, Educational Courses, Newsletters, Student
outreach programs and National and International Conferences. Its iconic series of
M & MT, Technical Conference & Exhibition facilities interaction between National
and International speakers, delegates and exhibitors on latest advances of
Technologies.

This year’s event is focused on Heat Treatment & Surface Modification which is of
great interest of the Materials fraternity. | am sure that intense discussions over the
two days would prove beneficial to all the participants.

| wish a great success to the Conference&Exhibition!

Dr. P. G. Renavikar, FASM
Past Chairman
Pune Chapter and INC
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MESSAGE

Dear All,

ASM Pune has been playing a key role in knowledge dissemination for the last 32
years through training programmes,seminars and conferences; keeping in tune with
new technological developmentsin Materials & Processes.

| am happy to be associated with this conference right from its conceptualization to
now, shaping the mobilization of all the resources to make this event successful year
on year. This conference is a testimony of the vision that is created through the
strength of volunteering and passion about the domain.

For me, this journey is full of excitement while reconnecting with industry
colleagues, Heat Treatment suppliers, academia and working with young ASM
members to whom this legacy of volunteeringis to be passed onto.

| take this opportunity to thank all stakeholders who have participated in the
conference & assure them that they willimmensely benefit from this event.

With Best Wishes,

Bhimsen R Galgali

Past Chair, ASM Pune Chapter

Vice Chair, ASM India National Council
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Dear Friends & Fellow Material Professionals,

It is a great feeling to regroup for “M&MT” after a long gap of 7 years. This is our 5th
conference in the M&MT series that began way back in 2010. The conference has a focus on
Heat Treatment and Surface Modification. We look to bring the Latest & Industry relevant
technologies to this event.

The enthusiasm of our organizing committee has been very high. Need to mention some of the
silent members such as Mr. Hemant Zaveri, Mr. L D Deshpande, Mr. Y S Gowaikar, Dr. Kadam
and many more here.

We have benefitted greatly from the support and advise of our senior members especially Dr.
RKSingh, Shri. BR Galgali, Shri. RT Kulkarni, Dr. Sudarshan.

We have been generously supported by our esteemed Sponsors & Exhibitors. Their support
goesalong waytowards the success of our event.

The measure of any such event is the quality and relevance of the papers. | am sure there will
be many takeaways for all the delegates from our conference. Our technical committee led by
FASM Mr. Udayan Pathak has put in a lot of effort in selecting the relevant topics and papers.
Many of our authors have travelled great distances and have putin alot of effort to reach out to
you and share their presentations. | am sure this will be of great benefit to all and everyone
would appreciate their efforts.

Pune Chapter is one of the most vibrant chapters globally & our efforts have been
acknowledged by ASM International through numerous awards conferred upon us year after
year for the past 15 years! Our Women's Day Program led by Ruta Barve was highly
appreciated globally and was printed in advance material and processes.

We Mentor and Support 6 Material Advantage (Students) Chapters. Our Vice Chairman ShriD
G Chivate is very passionate about the students activities and had put in a lot of effort towards
development of these chapters.

Thanks to the Vision of our Founding Chairman Padma Vibhushan Shri. B N Kalyani, a lot of
what we enjoy today, is due to his leadership 30 years ago and his mentorship down the years.
The Indian flag fly’s high globally. We have the largest membership after the USA. | have
nostalgic memories of my interactions with Late Dr. H M Mehta who brought ASM to India and
our Dear friend Late Shri Prem Aurora. Their contribution to the growth of ASM in India is
invaluable.

We are extremely proud that FASM Shri. Pradeep Goyal has been the First ASM President from
India. We take a bow to his achievements and are grateful for his patronage, support and
presence and guidance always.

Looking forward to seeingyou allat M & MT.
Rahul Gupta

Chairman, ASM International
Pune Chapter
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Empowering Women in Metallurgy: A Vision for Progress

As the leader of the Women Metallurgical Engineers’ Wing of ASM International
Pune Chapter, it gives me immense pride to share my vision withall professionals
and researchers through the souvenir of this MNMT ’24 Conference. This platform
not only celebrates the advances in our field but also highlights the growing
contributions of womenin shaping the future of metallurgy and materials science.
The metallurgical industry has long been perceived as male-dominated, but the
tides are shifting. Women are making remarkable strides as engineers, researchers,
and leaders, breaking barriers and bringing fresh perspectives to critical challenges
in metallurgy. From advancements in sustainable materials to innovation in
manufacturing processes, the inclusion of diverse minds is driving a transformation
inour field.

At the Women Metallurgical Engineers' Wing, our mission is to create an ecosystem
where women in metallurgy can thrive. We aim to foster mentorship, encourage skill
development, and provide platforms for knowledge sharing. By empowering
women, we empower the entire community, enhancing collaboration and
innovation across the sector.

This conference is a testament to the collective commitment of metallurgists to push
boundaries, embrace diversity, and address the pressing needs of our time. Let us
continue to inspire and support each other, forging a path toward a future where
talentand merit transcend gender.

| extend my heartfelt gratitude to the organizers for their vision and dedication, and |
encourage every participant to engage actively, network, and exchange ideas.
Together, let us build a stronger, more inclusive metallurgical community.

With warmregards and best wishes for a successful conference

Ms Ruta Barve.
Leader, Women Metallurgical Engineers’ Wing
& Secretary, ASM international Pune Chapter
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ELCA

The Company

LCA Laboratories is one of India's leading
NABL accredited, independent laboratories
pecializing in material testing. Set up in 1974, the
company provides quality service when it comes to
Mechanical, Chemical, Metallurgical and Corrosion

testing of Metals, Rubber, Plastics and Electrical
Testing. Our laboratories are equipped with state-of-
the-art machinery at par with international standards,
thus providing our clientele accurate and reliable results.

Electrical Testing Laboratory at Navi Mumbai now a Recognised
Testing Laboratory for Ex Electrical Apparatus by BIS and PESO

| . . . \'ﬁ
& Serving Industries Since 1974~/
Our Services

Mechanical Chemical Metallurgical Corrosion Plastic Rubber Failure
Testing Analysis Analysis/Micros Testing Testing Testing Analysis

Our New —
Testing Facility

Asbestos Ingress Protection  Electrical Building Paint
Identification Testing Testing Material Testing Testing

Scantosend [[mp&[s]| | Scan tosend
E-Mail E-Mail
(Pune) [®]FS (Mumbai)

Free Sample Collection |

Navi Mumbai Lab Pune Lab Kolhapur Lab

Scan to visit
Website

ELCA Laboratories, Plot No: Gen-62, TTC Industrial Plot No: 5-152, S-Block, Bhosari MIDC, Pimpri SPV Compound, Plot No.-9, MIDC, Shiroli (P),
Area, MIDC, Mahape, Navi Mumbai-400710. Chinchwad Industrial Area, Bhosari, Pune, Kolhapur - 416 122

Email : velcalabs.com, Phone : 022 685 11 222. Maharashira; India - 411026. Email : kolhapur@elcalabs.com.
Landmark: Near Ramnath Solar Bus Stop Email : gc@elcalabs.com, Phone : +9120 6813 1111 Phone : +31 98220 56975 - 91 99229 6035
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www.metatechind.com
1SO 9001:2015 Certified Company
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Semi Automatic Grinding Polishing Machine . Particle Size Analysis System . Automatic Micro Hardness Tester .

Cleanliness Analysis for Contamination Estimation  Fully Automatic
MVH - V i -

Indigenous

More than
250
Installations

Model -
Autopol Dual

Stereo
for Particle Size greater than 10 microns

METALLOGRAPHY CONSUMABLES / HARDNESS TEST BLOCKS  Indigenous & Imported

Abrasive Cut Off Wheels Grinding Discs for

Diamond Wafering ~ Abrasive Grinding Colloidal Alumina Polishing Magnetic Particle Inspection - Consumables
Spectro Polishing Machine Blades Silica

Suspension
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3 = Fluorescent and Non-Fluorescent  Dry, Water Based and Oil
Magnetic Powder Based Powders and Paste
- b5 il
= Dye Penetrant Test -
-
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_ . o . o . ) ) Spray and Chemical
Polishing Cloths Diamond Grinding Discs Grinding Discs & Mounting Clips
Polishing Cloths

— .l Qil for Fluorescent
Magnetic Powder

Abrasive Grinding Disc Diamond Paste (Monocrystaline) Diamond Suspensions

Rockwell Rockwell Superficial Vickers / Micro Vickers Test Blocks Rockwell, Brinell, Vickers, Micro Vickers
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Corporate Office :
476, Narayan Peth, Cosmos Bank Bldg., Off Laxmi Road, Pune - 411030.
in Service ' Sales : +91 94225 26706, 98220 12226
i Consumables : +91 98220 06106, 83800 15435
Email : sales@metatechind.com, meta@metatechind.com, con2@metatechind.com
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Prof. Dr.-Ing. Omkar Nath Mohanty
Director, Technology & Acoademic Initiotive,
RSB Metaltech., RSB Group, Pune.

Academic & Professional -

Is a B.Tech. ond M.Tech. in Metallurgical Engg. from IIT Kharogpur; o Ph.D (Dr.-Ing.) in
Moteriols Engg. from the University of Korlsruhe, Germony ond did o course in Business
Administration from CEDEP (aport of INSEAD ), France.

Served as a Professor ot IIT Kharogpur; Director-level Scientist at CSIR- Nationol Metollurgical
Lob. (NML) Jamshedpur; Director (Research & Development) ot Tota Steel; Tatoo Reseorch
Professor ot IIT Kharogpur, ond Vice-Chancellor, Biju Patnoik University of Technology, Odisha,
before toking up the current position in 2010. Inducted as Adjunct Professor, IIT Bhuboneswar ond
aHonorary Scientist ot CSIR-Inst. of Minerals & Materials Technology (IMMT ), Bhuboneswar,
Govt. of Indio.

Was aConsultont, United Nations Industrial Dev. Orgonization (UNIDO) ot Horore & Vienno.; the
Choirmon of the UK-India. Committee on Materials Sciences; the Indion-side Coordinator of the
Indo-US Project on, Special Steels; ond a Member, Internationol Consortium on, Ultra Light Steel
Auto Body (ULSAB) & ULSAB-AVC Progrommes of the International Iron & Steel Institute
(IISI). Had amojor role in coordinating the setting up of the first Steel Technology Centre (STC) of
the Govt. of India( Min. of Steel ) at I[IT Kharoagpur (2005 )

Served as the Choairmon, Accreditotion Evaluation Committee (AEC ) of the Engineering &
Technology Group of the National Boord of Accreditotion ( NBA ), Govt. of Indio. Former
Member, Board of Governors, IIT Kharagpur; II'T Bhuboneswaor.

Supervised 13 Ph.D ( doctoral ) dissertations ond 15 M.Tech. dissertations in the orea of
Metallurgical & Materiols Engineering. Holds 17 Patents.

Published over 130 original research papers, written chapters in severol internationol books, holds
17 patents

Major Recognition -

e Fellow, Nationol Academy of Sciences, Indio.

Nationol Metollurgist's Doy (NMD) Award of the Min. of Steel, Govt. of India

Tota Steel (R&D) wos aworded the Best Industrioal R&D in Indio under his stewordship for
developing high strength auto steel (IF-HS) by DSIR, Govt. of India

Moterials Research Society of India(MRST) Aword

Elected a Member of the Asio-Poacific Academy of Materiols

VisvesvarayoAward of Inst. of Engineers, India

Lifetime Achievement Award, Inst. of Mineral Engrs. Indio, Bhuboneswar Chapter
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Shot Peening of Automotive Gears:
measurement & optimization of residual stress

Omkar Nath Mohanty
RSB Tronsmission (I) Ltd

ABSTRACT

Gears will continue os a.critical mochine element for tronsmitting power in outomotive due to their
high degree of reliability ond compactness. Pitting foilure, one of the main domoge mechonisms in
the geors which is the surfoce fotigue foilure occurs due to the repetition of Hertz contact stress
between the meshing teeth. Since nearly seven decodes , it wos known thot introducing
compressive residual stress would mitigate the pitting domoge in gears. Which is why, while the
surfoce treatments such os corburizing, nitriding, induction hordening ond so on, import the
needed wear resistonce to the geors, they would foll short on the quality ond intensity of
compressive residual stress needed to counter pitting .crack initiotion ond propogation in geors

The presentation deals with gears made from carburizing grades of steel ( 20 MnCr5, 27 MnCr35,
etc.) thot is carbonitrided ond is then shot peenedin o commerciol shot peening unit in which the
conventionol Almen strips are used for reguloting the kinetic energy of the shots, ond hence the
process,in the desired monner.

The residual stress wos meosured, asper the requirement of the customer, ot three different
locations( tooth flonk, root radius ond root ) of the gear. Further, the stress values were required ot
each location, for 4 depths. The residual stress wos meosured using a.portoble X-ray residual stress
meosuring device, moking use of the sin2 ¥ technique.

The paper deals with some details of the probable errors in stress meosurement by XRD,ond their
corrective techniques. The distribution of stress with depth, ond its simple interpretation occording
to the Herztion theory of metallic contact, would also be invoked and correlated with the pitting
fotigue behaviour ond its mitigotion.

Some discussion on the optimisotion of residual stress as o function of the percentoge of shot-
peened area covered, would be included. Elements of new developments in the XRD technique,
such as the area-detector based Cos amethod ( as opposed to the line detector-based sin2 ¥ process
) will be pointed out.

The paper would also attempt to discuss possible methods of residual stress determination by non-
XRD techniques such as Barkhausen Noiseand their adequacy, for the ease of handling on the
shop floor.

At the end, the paper would argue that it may be worthwhile to examine application of other
variants of shot peening, such as wet shot peening (WSP) process and shot peening as a pre-
processing technique, for special advantages based on newer evidences. Similarly, the use of laser
shot peening, although in existence for some time, would also be re-examined in the context of
new generation gears in automotive.
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Cryogenic Treatment of Die Steel

Dr. Rajkumar Singh, Panchakshari Hiremath,
Azhar Thanedar, Vivek Chobhe
Kalyoni Centre for Technology and Innovation,
Bharot Forge Ltd, Pune-411 036, India.

ABSTRACT

The effect of deep cryogenic treatment (DCT) on the mechonical ond tribological properties of
H13 die steel used for hot extrusion punch is studied in the present work. Deep cryogenic
treatment (DCT) is aheat treatment of tool steels that hos gained ottention recently. Normally it is
combined with the traditional heot treatment, where ofter quenching, the material is exposed to
cryogenic temperature -196 °C immersion into liquid nitrogen followed by double tempering ot
148 °C for 2 hrs. DCT tronsforms RA (retained oustenite) into mortensite, removes internol
stresses, ond increoses the secondary corbide density. In addition, it helps in the formation of
smoller ond more uniform mortensite loths distributed in the microstructure. DCT improves the
weor ond fotigue resistonce while mointaining hordness. The investigation includes weor onolysis,
metollographic onalysis, hardness depth profiling, ond mechonical testing. Results indicote the
enhoncing effect of DCT and asignificont improvement in the working life of the extrusion punch.

Keywords: Deep cryogenic treatment, weor resistonce, microstructure, die steel
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Promises in the Kaleidoscope of Coatings and Surfaces

Dr Tirumalai Sudarshan,
Materiols Modification Inc, Fairfox, Vo 22031

T.S. SUDARSHAN (Suds) is currently the President ond CEO of Materials Modification, Inc. He
received his B.Tech. in Metollurgy from the Indion Institute of Technology in Modros, India, ond
his M.S. and Ph.D. in Materiols Engineering Science from Virginio Tech. He worked with Ashok
Leylond in the Truck ond Bus division as a Senior Metallurgist ond later as the Director of R ond D
at Synergistic Technologies Richmond, Vo. For the post 38years he has been responsible for the
monagement ond technical development of innovative materials, processes, ond techniques ond
the development of new technologies related to surfoce engineering ond nonotechnology. He has
been active in various committees throughout his career and is currently the Chaoir of the ASM-IIM
lectureship committee. He olso chaired the Surfoce Engineering Critical Technology sector and
has been amember of IMR, JMEP, AMP journals ond numerous Awords committees ond hos olso
served os o Trustee of ASM Internationol.

Dr. Sudarshon hos been the recipient of numerous awords ond honors, including the Design News
Award ond R&D 100 for the microwave plasmatechnique”Nonogen” ond for the Plasma Pressure
Compoction technique ond the Outstonding Young Manufocturing Engineer aword from SME. He
hos served on several selection committees for decades of the Nationol Science Foundation,
National Institutes of Heolth, U.S. Army, Michigon Economic Development Council, Deportment
of Energy, National Research Council, Ohio Third Frontier ond ASM Internotional-The Materiols
Information Society. He has olso served on the technical advisory boords of various materials
based componies over the last two decades. Dr. Sudarshon is the editor of two journols Materials
ond Monufocturing Processes for 36 years ond Surfoce Engineering for more thon 27 years ond
Moterials Technology for 4 years. He is o Fellow of ASM International, Fellow of Internationol
Federation for Heot Treatment ond Surfoce Engineering ond Fellow of Institute of Mining, Metols
ond Moterials, UK ond Distinguished Alumnus of IITM ond wos o member of the National
Materiols Advisory Boardwhere he served on numerous NRC committees. He is the coouthor of
195 publications ond coeditor of 36 books including 30 books on surfoce modification
technologies and holder of over 38 patents, developed 18 products ond has given over 60 plenary
ond keynote lectures throughout the world ond tought numerous courses in several countries.
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Promises in the Kaleidoscope of Coatings and Surfaces

Dr Tirumalai Sudarshan,
Moterials Modification Inc, Fairfox, Vo 22031

ABSTRACT

The field of coatings has grown by leops ond bounds with the advoncement of processing
equipment, onalytics ond innovotive chemistry to introduce solutions for a never ending set of
requirements. Unlike in the paost, university ond Industries are working in tondem to bring to
morket mony solutions that are affordable ond with reduced toxicity ond ease of opplication.
Global exponsion of monufocturing has improved the obility to arrive ot solutions thot are easily
tronsferoble with acceptable performonce or durobility of o cost that is acceptable to the end user
especially in engineering opplicotions. While some of the approaches have estoblished the science
by drawing upon nature, the technology ond development ore evolving ond innovoating ot o
galloping speed. Endless possibilities are now feosible leading to the need for o whole new
generation of materials scientists thot con harness the value of mochine learning and artificiol
intelligence in the yeors ohead.
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Understanding CQI 9
Heat Treatment System Assessment

Abstroct for Poper to be presented in
ASM — Conference in Pune on 4th& 5th DEC 2024

Deepak Kulkarni
ABSTRACT

* Heat Treatment is a Special Process & hence (AIAG )Automotive Industry Action Group o
Globally recognized orgomizotion hos formulated o common stondord for the worldwide
Automotive OEM’s ,Suppliers unite together to address & resolve issues affecting worldwide
outomotive supply chain.

e  CQI-Continuous Quality Improvement ond other related CQI guidelines are developed by
AIAG for the reference to be followed for conducting internal oudits& Externol Audits for
Automobile OEM & OEM’s Suppliers.

*  CQI9isaGuideline for Heot Treat System Assessment to be followed by all cutomotive OEM
& Their Suppliers throughout the entire supply Choins.

* AsperlATF 16949:2016, Annex. B: Supplemental Automotive, CQI-9 and other reloted CQI
guideline reference to be followed for conducting internal oudits & Heat Treatment Suppliers
oudits.

* The purpose of the guideline is to provide an understonding of the CQI-9 Edition 4 stondord,
& is cimed ot both suppliers & end users in the Heot —Treatment industry.

The Gool of Releasing CQI 9 Guideline is to

* Reduce cost

* Reduce complexity through colloboration

» Improve product quality

» Improve health, safety ond environment

* Optimize speed to moarket, throughout supply chain.

e  CQI-9 wos first published by AIAG ( Automotive Industry Action Group ) in 2006 to serve os
auniform Heat -Treat monogement oudit system thot provides:

+ Continual improvement,

* Preventdefects,

» Reduce variation ond woste in the supply choin.

* AIAG is Continuously Upgroding this CQI 9 Guidelines based on users feedback to the
Formulating Committee of CQI 9 & the Problems foced during Internol & External Assessments.

* Driven by anumber of very public recalls in the cutomotive industry over the post few years,
there is definitely a heightened view on quality in the supply of components in the Automotive
Industry.

Purpose of HTSA —Heat Treatment System Assessment
To assess on orgonizotion’s obility to meet :
CQI-9requirements,

Customer requirements,

Regulatory requirements
Orgonizotion’s own requirements.
It con be also used between on orgonizotion & its suppliers.
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e HTSAGoal

» Coupled with internationally recognized QMS applicoble

» Customer specific requirements

* Defines fundamental requirements.

* Provide common approach to Heaot treat monagement System for automotive production &
Supplier orgonizations.

» Develop Heat treat monagement system to provide :

+ Continual improvement

+ Emphaosize defect prevention

* Reduction of variation & waoste in supply chain.

Faculty :

Deepak Kulkarni—

* Metallurgical Engineering Graduate from COEP—College of Engineering Pune — 1984 batch

* 4lyears Experience in Heat Treatment with the exposures to Vacuum Heot Treoting , Vocuum
carburizing , Atmosphere Heot Treatment , Metallurgical Loboratory , Foilure Analysis &
steel Mill development.

*  Worked in Orgonization Like BOSCH INDIA

» Presently Freelonced Metollurgicol & Heot Treatment Consultont / Trainer / Assessor for All
CQI

*  Special Work Area— CQI9/11/12/15/27/29/30 - Assessment & training

* Presently afreelonce Heat Treatment ond CQI-9 consultont,
Conducting training ond assessment on this topic.

Heat Treat
Special Process Heat Treat System Assessment

By doing a heat treat system assessment, aheot treat supplier will be oble to identify areas within
their heat treat processes that need improvement based on industry best proctices. Benefits of
aligning your processes to the CQI-9 Special Process Heat Treat Assessment may include o
reduction of campaigns, spills, recolls ond worronty cloims related to heot treated components. The
monogement system will emphosize continual improvement, defect prevention and the reduction
of variotion ond waste in the supply chain.

The first edition of CQI-9 wos released in March 2006 ond quickly became the global “stondord”
for assessing on orgonizotions heot treat processes. Over the yeors the Heot Treat work group hos
received questions osking for clarification ond suggestions on how they could improve the
assessment. The 2nd edition wos published in 2007 ond provided odditional clarification
considering global users, ond o new process toble wos added for Annealing, Normalizing ond
Stress Relieving. The 3rd edition waos published in October 2011 ond included three new process
tobles, chonges in frequency for SAT ond Instrument Colibration, formotting ond clarification
among other items too numerous to list.

Current Publication:
Heot Treat Systems Assessment (CQI-9), 3rd edition
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Nitriding process optimization for
high-speed diesel fuel injector nozzle

Madhuri Thombre’, Prasanth Karakavalasab, Rajeev Arora’,
Cummins India

ABSTRACT

The fuel injector nozzle is a vitol component in a diesel engine which strongly influences engine
performonce ond emission control. Being exposed to extreme conditions such os high
temperotures (~850°C) ond pressures up to 3,000 bor during operotion, it requires high
temperoture strength, weor resistonce and fotigue strength. These are achievoble through coreful
moteriol selection ond precise heot treatment.

Due to its complex geometry, which hos o 3 mm blind hole ond lorge L/D (>8), heot treating it
possesses several chollenges during design & development. Hence it needs precise process
controls to ensure optimal output. The surface properties of the nozzle were enhonced through o
zero-flow nitriding process. While zero-flow technology has been successfully opplied to various
fuel injectors for outomotive opplications, its use in high-pressure high speed diesel engine
systems remains limited.

Key input process variobles were studied during this nozzle development, including but not
limited to, the cleonliness of parts prior to heot treatment, row moterial chemistry ond criticol
nitriding parometers like potential (Kn), time ond temperoture. Optimizing these poarometers
significontly improved the nozzle properties, leading to enhanced performonce. Microstructure,
effective case depth ond phase onalysis were assessed using optical microscopy, microhordness
tester aond XRD onalysis while fotigue performonce wos checked using o hydrodynamic pressure
fotigue test

a— Primory presenter

(contact: moadhuri.thombre@cummins.com)
b — Supporting presenter
¢ - Participating teom member
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4 N\
Martin Strutzenberger, MSc
Hilling 33
4702 Wallern on der Trattnoach
Austria \ “‘
mortin.strutzenberger@rubig.com o 2
\ T J

Personal data -

Dote of birth 9.10.1974

Ploce of birth Linz

Noationality Austria,

Education -

1989-1993 Technical school for Electrical Engineering

2008-2011 Study: “Automation Engineering”—study alongside job
University of Applied Sciences Upper Austria Wels
https://www.fh-ooe.at/en/

2012-2018 Study: “Plant Engineering”—study olongside job Possed with

Highest Distinction University of Applied Sciences Upper
Austrio Wels https://www.th-ooe.at/en/

Bachelor Thesis — University of Applied Science Upper Austria:
“OPC Unified Architecture — the gentle revolution” and “Knowledge-based system
to outomaticolly generate heot treatment recipes and predict treatment outcomes™

Master Thesis — University of Applied Science Upper Austria:
"Functional safety ond risk onolysis —bosed on avacuum hardening furnoce”

Employment— Career path

1995-1996 Electrical engineer ot Riibig Heot Treatment division

1996-2000 Software Engineer ot Riibig Industrial Furnoce division

2000-2014 Heat of Software Deportment ot Riibig Industrial Furnoce
division

Since 2014 Sales orea Monoger ot Riibig

since 2023 Director of RUBIG INDIA PRIVATE LIMITED
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Plasma nitriding and PACVD coating as complementary
technology for PVD for wind power gear boxes

T. Mueller1); M. Strutzenberger1);A. Gebeshuberl); Christion Ubleis1);
Christoph Lugmairl); D. Heim2); C. Forsich2)
1) Riibig GmbH & Co KG Wels, Austria
2) University of Applied Sciences Wels, Austria,

ABSTRACT

Plosma nitriding ond PACVD (plosma ossisted CVD) are well known surfoce treatment
technologies and are industrially estoblished for decades. Moin opplications con be found in the
fields of automotive, oerospace, tools ond dies businesses os well os in new sustoinoble energy
solutions like wind power geor boxes.

For increosing efficiency ond life time os well as for reducing numbers of premature foilures of the
moin components (e.g. bearings, geors, ring geors...) of wind turbines (which is directly offecting
the mointenonce, reliobility, ond operating costs of the turbine) o variety of thermol ond
thermochemical (coburizing, nitriding, ,...) and coating technologies (PVD, PACVD) are used.
Results are designed stress profiles (thermochemical treatment) to adjust fotigue behaviour ond
coating like DLC, Cr plating,. .. to design corrosion ond wear properties.

However, besides these requirements o further new challenge is the trend to huge dimensions for
high power off shore wind turbines. The increasing importonce of size ond therefore uniform
coating of big complex shoped gears/bearings and the chonge in used moterials versus temperature
sensitive steel grades (“zero distortion”) pushed new developments to reduce cooting temperoture
ond design large areo plosma nitriding/PACVD cooating processes and combination of these
technologies. Mony of these ports ore limiting the use of stondord heot treatment/cooting
equipment ond demond new ond tailormade furnaces, coaters ond processes.

It will be demonstrated how the combination of high surfoce engineering requirements on weor,
friction, distortion, fotigue with relioble ond consistent new heot treatment/coating equipment con
be realized.

Elsctrical Systam
Elpctranic Conlrol
Sensors
Hydraulic System
Yaw Systom
Rator Blades
Mechanical Brake

Rotor Hub

Gearbox
Generator
Supparting Structurs Hausing

Drive Train

1 78 us 025 ] ] 4 & 3
Annual failure frequancy [-] Down time per failure [days]

Failure Frequency and downtimes of components

exomple of nitrided ring geors in on upscoled ond installed

plosma ossisted nitrider ports of dimensions up to 3.000mm
ond load weights 30.000kg and bigger con be treated with

PN/PACVD technlogy. Bosed on the used technology fotigue

ond weor properties con be optimized.

To get a better understonding why lifetime increose by
surface modification technology is essential,

o comparison of freqency vs. downtime is demonstroted.
For components with used medium ond high alloyed
steel subassemblies nitriding and cooting processes
con be used as optimization technologies.
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Abstract on Metallography practices,
machines selections and case studies

Y. S. Gowaikar
Metatech Industries

ABSTRACT

Metallogrophy proctices are commonly observed in the industry, reseorch ond academio. However
for right preparotion of specimen, selection of machines, its technology , porometers ond
consumobles selection ore most importont foctors. The presentation focuses on these aspects
covering sectioning ,molding , grinding , electro polishing , on site metallogrophy , microscopy ,
microhardness testers catering to new demonds.

Advonced mochines / technologies, its automation levels , advantoges ond limitotions of them are
also discussed. Few case studies in each category con help developing insights of the process.

All these are focused on heat treatment ond coating (Ploting ) technologies.
Application specific methods developments con be elaborated.

I welcome specific preparotion problems so os to give solution to the best of last few decodes
experience.
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Surface Engineered Self-lubricating Coatings
For Demanding Forming Operations

Bojan Podgornik
Institute of Metols ond Technology, Ljubljono, Slovenia
bojon.podgornik@imt.si

ABSTRACT

Hot forming, especially hot forming of light alloys, is a very demonding forming application
requiring tool moterial with high strength ond toughness and obove all good wear resistonce ot
elevated temperoatures. Prevailing weor mechonisms in hot forming ore abrosive weor ond golling,
with obrosive weor leading to dimensions mismatch ond golling to unstoble friction ond poor
surfoce quality of the forgings. In order to reduce tool weor ond improve forming process different
wear resistont coatings are used, often combined with solid lubriconts to prevent work moteriol
adhesion.

Hord coatings, like chromium nitride (CrN) ond diomond-like corbon coatings (DLC), are
considered os one of the best condidates for wear protection in mony different forming application
where adhesive wear ond golling dominate. However, low stability of DLC coatings ot high
temperoatures ond relatively high coefficient of friction of hard nitride coatings agoinst soft light-
weight alloys hinders their applicobility, still requiring the use of different lubriconts in the most
demonding opplications. Self-lubricating claddings ond coatings with the copability of in-situ
forming of sulphur or oxide based lubricious compounds ot elevated temperotures, on the other
hond, constontly attract interest. This includes different Ag-MoS2containing claddings, metol-
doped DLC coatings, os well asV containing PVD coatings.

The aim of the tolk is to give overview ofself-lubricating and onti-golling properties of Ni-based
cloddingsondsome PVD coatings (W-DLC, CrN, CrVN) ot elevated temperatures when used in
contoct ogainst different light-weight alloys ond to provide guideline for successful cootings
application. Coatings overview includes Ni-based laser cladding with the incorporationof 5 wt%
silver ond 10 wt% MoS2 os solid lubricont precursors,commercial DLC coatings ond CrN
coatings doped with V in different concentrations.To simulate hot forming process of forging,
wire drowing ond extrusion different methods con be used ond their suitability will be reviewed.
However, testing ond comporison of presented coatings were done ot different temperotures (RT,
150°C, 300°C and 600°C) ond ogoainst typical light-weight alloys, including structural steel for
forgings, AISI 316L stoinless steel, 6xxx series Al olloy ond Ti6Al4V Ti alloy. Testing results ore
evaluated in terms of coefficient of friction vs. lood (single ond multi-cycle mode), critical load for
galling initiotion, volume of adhered materiol ond wear trock surfoce onalysis, focused on the
formation of self-lubricating surfoce layers ond phases depending on the coating type, temperature
ond work materiol.

Keywords: self-lubricating coatings, high-temperature forming, golling, wear, light alloys
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Advances in Heat Treatment Technology —
Addressing Energy and Climate Concerns

Abhijit Bonerjee, Ravindra Kale ond
Sonjib Kr Mondal (Ipsen Technologies Pvt Ltd)

ABSTRACT

Heat treatment plays o key role in every port of our daily life. Whether it is tronsportation,
aerospace, logistics, ogriculture, medicine, infrastructure or food processing, the key components
ond ports thot go into the mony products thot have become aport of our daily lives invariobly have
heat treatment os on importont process in their monufocturing. It olso plays o key role in space
exploration with sotellite systems, re-entry components ond the modern reusoble spocecroft, all
relying heavily on heot treatment. The global heot-treating morket is rother substontial, with asize
that reached US$ 104.6 Billion in 2023, expected to hit US$ 143.3 Billion, ot o CAGR of 3.4%
between 2024-2032. A large port of this money goes into funding reseorch towords upgroding the
technological bose of this importont industry. Mony of the advoncements focus on energy
optimisation ond monagement becouse heot treatment is o very energy intensive industry. Over
and above this the industry foces concerns with environmental impoct, sustainoble / renewoble
energy usoge, modern concepts of dota sharing ond predictive, onolyticol ond expert systems thot
assist in mointenonce ond process development.  We therefore have the modern electricaol ond fuel
(gos) heated systems with ever-lower CO2 ond NOx emissions, with the latest being the hydrogen
fuel ready “flameless” burners with highest efficiency ond energy saving potentiol. These same
burners con now be used in tondem with heoting systems that run on renewoble energy like solor
power — thus ollowing heot up with conventional fuel ond temperoture maintenonce with
renewoble energy. Other thon this, alot of carbon emissions come from the process goses used in
heat treatment where today significont work is being done on recycling of exhoust process gases
with precise computer controlled enrichment so thot nett hydrocarbon usoge con be limited.
Developments have olso come in the field of endogas generators where today it is possible to
outomotically adjust gos generation based on actual usoge in a bottery of furnoces. Substontiol
energy sovings ond asset utilisation is coming from use of fixtures made from composite moteriols,
which allow more nett weight in the furnace becouse fixture weight is reduced drastically. The heot
treatment industry haos olso token large strides in the field of expert systems for process control os
well as cloud computing based predictive maintenonce systems as well os mochine learning ond
ortificial intelligence bosed system control.

In conclusion, the advoncements in heat treatment technology have significontly enhonced the
precision, efficiency, ond sustainability of metollurgical processes. Innovations such os advonced
thermol processing techniques, the integration of Al ond mochine learning for process
optimization, ond the development of eco-friendly ond energy-efficient methods are tronsforming
the field. These developments not only improve the mechonicol properties ond longevity of
maoteriols but also contribute to reducing environmental impoct ond operational costs. As research
ond technology continue to evolve, the future of heat treatment promises even greoter
improvements in moteriol performonce ond industriol applications, driving further progress ocross
various sectors.
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Industrial Applications of AI/ML in Materials Engineering

Dr Satyam S. Sahay, Dr Goutam Mohapatra
John Deere Enterprise Technology and Engineering Center India,
Cybercity, Mogarpatta City, Pune 411013
satyomsohoy(@yohoo.com

ABSTRACT

Digitization ond extensive data creation during the last couple of decades along with ease of dota
access, cloud infrastructure ond democratization of Al toolsets hos opened-up significont
opportunities for Al opplications in Moteriols Engineering. Troditionally, the scope of materials
engineering in on OEM used to be limited to tactical tasks such os quality tests, supplier quolity or
failure onalysis. The obility to influence adjocent functions, including, design, monufocturing,
supply choin ond quoality through the onolytics ond machine learning applications hoave opened
significont opportunity spoce for moteriols engineering teams with AI/ML copabilities. For
example, materials or process selection for designer, monufacturing recipe rationolizotion ond
supplier quoality processes or customer failures con be significontly impacted ond improved
through this approoch. In this presentation, the unique leverage Al methods provide in creoting
formal opproaches ond tool-sets os well os in obstrocting knowledge from historicol decisions, will
be discussed. There will be specific examples covering product engineering, monufocturing, ond
supply-chain decisions. Furthermore, the limitotions of these methods will be eluded for arealistic
understonding of this areo.
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Oxidation Coating Life Extension
in Gas Turbine Blades

Dr. Dheepa Srinivasan
Romauoh University of applied Sciences os
Deon, Research ond Innovation, Bangalore

ABSTRACT

Gos turbine blodes have oxidation protection cooting, on the external surfoce as well as on the
internal cooling holes, to protect the Ni based super olloy hardwore from oxidation, during service
operation[1-3]. The external coatings are thermally sprayed MCrAlY coatings, having athickness
0f200-300 ums. The internol coatings are diffusion aluminides, measuring between 25-50" ms[1-
3]. In both cases, the presence of ' -NiAl phase in the coating serves as a protective phose in the
coating ond prevents the boase metal from oxidation. Numerous studies have documented the phase
evolution of the ' -NiAl, in both the externol ond internal oluminide coatings. Being a socrificiol
coating meont to protect the base metal from oxidizing during service operation, the coatings ore
stripped ond recoated during every inspection ond repoir internol. In this study, the extent of
degrodation of the coatings after several hours of service operation was evoluated. By moking use
of o« LMP (Larson Miller parameter) opprooach, the cooting life extension wos enobled, without
having to strip ond recoot. During repoir ond refurbishment, the Ni based superolloy blade is
subject to various heat treatments, such as pre-weld ond post weld heat treatment, post coat
diffusion heat treatment, os well os rejuvenation heat treatment given to the base metal to restore
the coarsened precipitote (") microstructure. The obility of the coatings, now with on extended
life, to withstond these heat treatments, is studied via o coreful mapping of the coating diffusion
through the substrate, in order to practically implement the coating life extension.

28




M & MT 2024 PUNE CHAPTER

|= UNITHERM

» ENGINEERS LIMITED

Gaseous Ferritic Nitrocarburizing along
with Post oxidation process

Abhishek Sharma
General Manager ( Operation and Sales)
Unitherm Engineers Limited

What is FNC , Post oxidation and benefits :

Ferritic nitrocarburizing is a thermochemical process that diffuses nitrogen and
carbon into the surface of ferrous materials at temperature completely within the
ferrite phase field, in practice below the Fe-N eutectoid temperature. The result of
this treatment can be subdivided into a compound layer, consisting predominantly
of € and/or y’ (Fe4N) phases, which is responsible for the good wear resistance and
high surface hardness, and in a diffusion zone, where N and C are dissolved
interstitially in the ferritic matrix, thus leading to an improvement of fatigue strength
when compared to an untreated material.

it's possible to generate a duplex hardened layer by producing an oxide film of
Fe304 on the top of compound layer after nitrocarburizing .The duplex layer
presents improved surface properties such as wear resistance, adhesion and self-
lubrication. Moreover, the presence of the oxide film leads to a significant
improvement of the corrosion resistance of iron-based materials.

It will improve simultaneously mechanical and tribological properties, as well as
corrosion resistance

- ng=u ro
l: UNITH ERM MARKET FOCUSED - VALUE DRIVEN - CORE METALLURGY - MULTIPLE LOCATION - LV
» ENGINEERS LIMITED FAST GROWING - RESOURCE FOCUSED / H
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Furnace Type:
» Controlled Atmosphere Furnaces: Retort furnaces with precise control of temperature
and gas composition are most common.
*Gas Supply System:
» Mixture of ammonia (NH3s), carbon dioxide (CO.), nitrogen (N2), or proprietary blends.
» Gas flow controllers ensure accurate and consistent delivery.
*Oxidation Unit:
» Steam generators or furnaces that operate with water vapor or air at controlled
temperatures.
Materials
*Common Steels Treated:
» Low-carbon steels (e.g., C10, C20 grades).
» Low-alloy steels (e.g., 42CrMo4, 34CrNiMo6).
» Tool steels (e.g., H13, D2) for wear applications.
*Material Suitability:
+ Best results are achieved with materials containing elements like chromium,
molybdenum, or vanadium, as they promote nitride formation.

l= UNITH ERM MARKET FOCUSED - VALUE DRIVEN - CORE METALLURGY - MULTIPLE LOCATION - | l "
» ENGINEERS LIMITED FAST GROWING - RESOURCE FOCUSED 3
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Process Parameters
*Gaseous Nitrocarburizing:
» Temperature: 500-580°C.
+ Time: 2-8 hours, depending on desired case depth (typically 10-50 ym for the
compound layer).
» Atmosphere: Controlled mix of NH 3 (activator) and CO- (carbon carrier), sometimes
with N2 as a diluent.
« Surface Case Depth: Controlled by process duration and gas concentration.
*Post-Oxidation:
+ Temperature: 400-550°C.
« Time: 30 minutes to 2 hours.
* Environment: Steam or humid air.
* Result: Formation of a 1-5 pm thick FesO.4 oxide layer.

Key Benefits:

*Wear Resistance: Increased due to the hardened surface layers.

*Corrosion Resistance: Boosted by the oxide layer formed during post-oxidation.
*Aesthetic Finish: The black oxide finish is visually appealing.

*Environmental Friendliness: Gaseous processes are often cleaner than salt bath nitriding.
sImprovement in tribological properties

Tribological properties

“Tribology is the science compasses the entire field of friction and wear, as well as |ubrication
and the Corresponding interfacial interactions between solids, between solids and liquids, or

between solids and gases”.

Examples of tribosystems In various technology areas

= Machinery * Production = Transportation * Medical technology
—
o — ¢
e k ¥ g
T g = s
Bearing ~--._ Gear drive~. Machining / Tirefroad _.-° Hip joint
._‘_- = - i, L

VU et -~ ¥ N

Operational parameters: i I
type of motion ! Interacting surfaces in
load, velocity, relative motion

temperature, duration 1‘.\[3] Interfacial elament ,"
\““ (4} Ambient medlum".-' Friction, Wear

The objective of tribology is to optimise technical systems with interacting surfaces in relative motion

An estimated annual loss between 2 and 7 per cent of the gross national product results
from friction and wear in every industrialized country.

The increasing application of tribological information can result in considerable savings in
the consumption of energy and material, as well as in production and maintenance costs.
Energy and raw material resources can be conserved, environmental damage can be
avoided, and occupational safety and protection can be improved.

l= U NITH ERM MARKET FOCUSED - VALUE DRIVEN - CORE METALLURGY - MULTIPLE LOCATION - | I
» ENGINEERS LIMITED FAST GROWING - RESOURCE FOCUSED ‘ H
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Photos of FNC+ Post oxidation over parts : Uniform black color

—

Process steps and microstructural images :

Heating
- /| Mitride /itrocarburise \1.wl._m_ =
= / -E!."-Lu!_'::?s:.-'l.|"3.-'- ASGHEE *C | (ool in
& 1076 °F) lor 30 min. (B42- | gas pr
5 yeu3d oy 1022 *F)
- 1
\
1
1
|
1
f
Time

e+ and/or y-phase comepound layes

Hardness Hardness

Diftusion

Plain ¢ steel micro after FNC 5% Cr tool steel microstructure after FNC

¥ ENGINEERS LIMITED FAST GROWING - RESOURCE FOCUSED

l= U NITH ERM MARKET FOCUSED - VALUE DRIVEN - CORE METALLURGY - MULTIPLE LOCATION - E
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List Of Exhibitors —}

e Unitherm Engineers Ltd.

e Carl Zeiss India ( Bangalore ) Pvt. Ltd.

e Stange Elektronik GmbH

* Elca quality Systems & Calibrations Pvt. Ltd
e Quaker Houghton

* MetDerm Treat

e Malvern Pananalytical

e Bharat Forge Ltd.

* PMA Controls India Ltd.

e Jyoti Vacuum Technologies Pvt. Ltd . Pune
e Avdhoot Technocrats Pvt. Ltd

e Aban Technolgies
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WELDING SOLUTION
IN ANY MATERIAL IN ANY THICKNESS

An IS0 9001 Company with full fledged fabrication , machining < welding shop
with traditional and advance ufﬁﬂug process under one mqﬁ Tnﬁni:s\g & ( 'onsufhzm‘}'

@ CADICAM @©CONSULTANCY @DESIGN @©DEVELOPMENT @ FIXTURES
@FABRICATION @©MANUFACTURING @®RECLAIMATION @©TRAINING @WELDING
Welding Expertise In CONTACT
Aluminium ,St. Steel ,Copper, cast Iron Titanium, ~ W -258 *S* BLOCK MIDC BHOSARI PUNE-411026.
Steel, H.R.S. difficult to weld materials Email - vinarcpune@gmail.com, vinmarathe15@gmail.com

Mob. 0 9823069983
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QUR CAPABILITIES
§1.no, Capability Nome of equipment

B

Mechanical Tesfing Fockwall com Sugerioal Hordness Tester  GSIN: 7AAOITADBEMITA Metallurgical Testing Laboratory and Consultancy Services
Opticol Brinell Hordness tester
Vickars cum Brinell Hordness tester Inverted Metallurgical Microscope Micro Vickers Hardness Tester
Wicro Vickers hardnass fester with Image Analysis software
Universol Testing maching |
Microscogy & Speciomeiry Inverted Metalurgical Microscope ' -
Atorric Emission Spectrometer
Specimen Preparafion Medum duby abrasive cutter
Specimean Belt grinder
Dewble disc gringing and lepping maching
Speciro Sample Polshar
12 Specimen mounfing prass
13, Salt Sproy Test Salt Speoy chamber
14 Cinar Eguipments Air Compressor
15. Digsel Generator

B s I e e e B B

=l =

Atomic Emission Spectrometer

M Pune

-2024
Maferials 8 Manufadfiring Technology
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AntiCarb CW-101

Water based anti carburising
compound.

*

* Suitable up to 6 mm case
depths for pack carburising
and gas carburising in pit type
as well as sealed quench
furnaces.

* Preheating of coated compo-
nents advisable.

* Residue to be removed by
steel brush or sand
/ shot blasting

* Available packing
1 Kg. & 5 Kgs.

* Water based Water removable
anti carburising compound

* Suitable up to 2.5 mm case
depths for pack carburising,
Vacuum carburising and gas
Carburising.

* Residue to be removed just by
hot water rinse or alkaline
solution

* VOC content40 Gms/Kg

* Available packings, 1 Kg &
4 Kgs.

AstroMet
]

Astro Metallurgical (India) Pvt. Ltd.

NAVI MUMBAI
Phone : +91-22-4749 6373
+91 - 91677 39999
E-Mail : sales@astrometindia.com
Website : www.astrometindia.com

MASKING COMPOUNDS FOR
HEAT TREATMENT

AntiCarb-CS

* Solvent based anti carburising
compound.

Suitable safely up to 1.5 mm
case depths in pack carburising
and gas carburising in pit type
as well as sealed quench
furnaces. If required, preheating
at500°C is also permitted.

Residue to be removed just by
hot waterrinse or alkaline solution.

* Available packings
1 Kg AntiCarb-CS
& 1 Ltr Diluent-SCS

NitroStop

Twin Pack Anti
compound

NitroStop powder & NitroThin
solventto be mixedin 2:1 ratio

Suitable up to 1 mm case
depths for gas nitriding /
nitrocarburising

Residue to be removed by

Nitriding

buffing / wire brushing
Available packings, 1
NitoStop powder & 1
NitroThin solvent

Kg
Ltr

Shortly introducing single
pack water based anti nitriding
compound.
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Avdhoot

Teechnoerats Pvit Litd-

From Infinity To Reality

Your Ultimate Partner for:
e Precision Machined Componentsvia Bar Route
e Precision Machined Componentsvia Forging Route
e Complex Forged Components
e Comprehensive Heat Treatment Services -
Vacuum, Plasma, Induction, SQF’s, CMBF, Pit, BA

Excited to Announce the Opening of Our New Pune Branch
in Pimpari MIDC, Strengthening Our Presence In Pune

+91 7875445643 © marketing@avdhoot net @& www.avdhoot net
Corporate Office - F-16, MIDC Ambad, Nashik
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26> ND Gupta Enterprises

HEAT TREATMENT

arounory seecialists — Heat-Treatment & Foundry Works

<% Manufacturing of Ferrous Castings upto 500 Kgs &
Heat — Treatment under one roof

Skilled Engineering Support in the form of
machining, painting, etc.

Focus on Quality

Competitive pricing

Ability to export globally from India.

Complete logistics support.

Total solution under one umbrella.

A 2 2 JN 4

TBM cutters

S-38, MIDC, Bhosari, Pune 411026
Contact.: 9423009829, 9422319150

Email : ndgenterprises@gmail.com
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SINCE 1967

NAVIN

GQUALITY & SERVICE

Accurate Temperature measurement is your concern?

We will help you do it better!
World class dependable source for ...

ALL types of Thermocouples up to 2200°C temperature measurement.

NAVIN CORPORATION

304, Rupa Plaza, Opp. Ghatkopar Rly. Stn. (E), Mumbai: 400 077, India.
Ph.:+ 91-9372206922 / 022-25012101, Email: mail@navincorp.com

Quality & Service, Since 1967...

g

JAYBEE

L TREATERS PVT. LTD.

IS0
$001

HEAT TREATMENT SPECIALIST
I1SO : 9001 2015

WE UNDERTAKE FOLLOWING TYPES OF HEAT TREATMENTS

® SOLUTION ANNEALING UP TO 21 FT. LONG BARS & PLATES
© HARDENING TEMPERING “T” CONDITION
e ANNEALING e SHRINK FITTING ® NORMALISING
e STRESS RELIEVING UPTO 40 T JOB & MTR. LONG

Regd. Off.: Moti Mahal. Mahatma Gandhi Road, Opposite Bank of Baroda, Ghatkopar (W), Mumbai-400086 Mob.: 8080260274,
9821051399 E-mail: jaybeecof| ce(@gmail.com, Web.: jaybeesteeltreaters.com Ambernath Works: B-101, Additional M.1.D.C.
Anand Nagar, Ambernath (East) Dist. Thane - 421506 Mob.: 9869780427 E-mail: jaybeeambernath(@gmail.com
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RESITECH SOLUTIONS S e

A complete solution for Critical Metallurgical Analysis

Our facilities-

Metallurgical Laboratory

1. Xray Diffractometer- Residual Stress Measurement.

2. Xray Diffractometer- Retain Austenite Measurement ‘ —
3. Optical Emission Spectrometery- Metal Chemistry insptection <
4. Vickers Hardness Tester- Hardness and Case depth measurement

5. Rockwell Hardness Tester- Hardness and Case depth measurement
6. Brinell Hardness Tester- Hardness Measurement

/w.c_- offer \ - \

Skill Development as per industry's
needs

1.Consultancy for Setup of Metallurgical Lab and Heat
treatment - -
2. Second Party Audit of CQI-9, CQI-11, CQI-12, CQI-15, 1-7 days training Course designed to
CQI-27,VDA 6.3 We take yearly contracts for conducting help engineering graduates bridge the
Supplier Audit plans gap between their knowledge and

3-We also drive "Supplier improvement programme" skills and industry’s requirements

for Issue resolution and upgrading supplier systems for g
achieving Reliability, Repeatability and Reproducibility .
in results (3R) with Rework & Rejection (2R) issue Who We Are
resolution. 1- We are professionals grown from
>, \( “Engineer to Boardroom” in 25+ years
Our Vahied Cistomer in hardcore techno - socio -

—_— 7\ ARB commercial competitive environment

PA AVTEC ? NHE 9 ..RAC.L FLENDER of Automotive Industry. We are proud
sy for our contributions in the Industry

= 2 8 ... B p— and offering Solutions for wide variety

GAIMA RFERENT AL SEMTE W?ﬁﬁ 4 2
...... . of industrial challenges.

/ : / Connect with us-

RESIfITECH / Resitech Solutions
Solutions H. No. 464, Scheme No. 136 A-1

Indore (MP.) 452010-India,

Contact No.-+918827764428, +917024494428
\Mail- resitech167@gmail.com /
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ERP ERP Software For
AUTOMATE + OPTIMISE ¢+ IMPROVE Heat Treatment

Specially Designed for Commercial & Captive Heat Treaters

WHY ERPMET?

ERP for Heat Treaters Business On Autopilot Competitive Advantage

!
[

(.

{ [ "
e

Customer Trust & Satisfaction Fast Growth without Chaos Relax and Enjoy

Modules
® Leads Management e Maintenance Management
® Sales Management e Quality Control
® Goods Inward e Purchase Management
® Billing Management e Tally Integration
® Credit Control ® Logistic Management
® Production management ® CQI9 Compliant

Digitally transform your heat treatment operations. Automate routine tasks,
analyse data to optimise costs & improve efficiency, quality & profitability.

ERPMET is a well proven software successfully running in 8 Plants!!!

Contact us for FREE DEMO
Email: info@nextgenhts.com Website: www.erpmet.com Mobile: +91-9819104563
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Ambattur Heat 'Treaters Private Limited g %y
Building Longterm Relationship IS0 9001:2015  IATF 16949:2016

Ambattur Heat Treaters Pvt. Ltd. (AHTPL) has built a strong reputation among its clients for its high quality heat treatment
services, advanced furnaces setup and testing lab facilities. AHTPL is handling a variety of components requiring Hardening and
Tempering, Carbo-Nitriding, Case Hardening with case depth ranging from 0.05 mm to 2.50 mm.

The following are the heat treatment services offered by us.

¢ Hardening & Tempering ¢ Gas Carburizing + Carbo Nitriding # Annealing ¢ Normalizing ¢ Stress Relieving + Sub Zero Treatment

AHTPL has set up the state of the art global standard equipment facilities, which inc:

» Sealed Quench Furnace (SQF) + Rotary Retort Furnace
+ Gas Carburizing Furnace (GCF) * Sub-Zero Chamber

PLANT | GCF Division PLANT Il SQF Division
9 #2865 29, 1* cross street, (behind Telephone Exchange) 9 #7/6, MTH Road, (Opp. To Ambattur ITI)

Sidco Industrial Estate, Ambattur, Chennai - 600 098. Industrial Estate, Ambattur, Chennai - 600 058.
@ +91 98408 35500 | +91 98409 35500 @ +91 98408 35507 | +91 98408 35500

+91 98408 35505 | +91 98408 35514 +91 98409 35500

www.ahtpl.com | customercare@ahtpl.com
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ENERGY

SYSTECH

fijm;

DROP BOTTOM PRECIPITATION
SOLUTION ANNEALING HARDENING
FURNACE (T4) FURNACE (T5)

Electrical Stationary Electrical Hydraulic Nitrogen Degassing Density
Furnaces Tilting Furnaces Machine (auto) Index Unit

Other Products for the Aluminium Industry

® Electrical Furnaces (Crucible) @ Heat Treatment Furnaces

® Fuel Fired Furnaces ® Rotary Degassing Unit

® Electrical & Fuel Fired Tilting Furnaces ® Density Index Unit
ENERGY SYSTECH

PLOT NO 99, SECTOR 7, PCNTDA, BHOSARI, PUNE - 411 026. +91 9175955198, +91 9657715917
info@energysystech.com | www.energysystech.com
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With Best Compliments from

5 W G2
3o ol
“ ’i«g vJ%‘ "

Sanjeev Inamdar
Managing Director

PTP CNC Toolings Pvt. Ltd.

D-74&75, Dutch Industrial Estate, Udyambag,
Belgaum, KARNATAKA, INDIA 590 008
Office: 0831 2440423, 4202358
Shop: 0831 4202359Mob: 9845274872
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l | U N ITH E RM Commercial Atmospheric Heat Treatment
e

» ENGINEERS LIMITED Pune | Bengaluru | Bhiwadi | Chennai

About Unitherm Engineers Limited: -

Unitherm Engineers Limited is India's leading commercial atmospheric heat treatment
service provider and is renowned for its expertise. Our state-of-the-art plants in Pune,
Bengaluru, Bhiwadi, and Chennai are strategically located near major automotive hubs to
ensure accessibility and convenience.

We provide our services to India's top Auto OEMs, and their numerous pan-India suppliers,
with optimal results. Our services include carburizing, carbo-nitriding, hardening and
tempering, and gas-nitriding heat treatments to enhance component performance and
durability.

With a dedicated team of over 200 metallurgists, we excel in every department, expediting
process development and ensuring precision in all our endeavour's. Our commitment to
heat treatment excellence is upheld by a skilled workforce of approximately 500
professionals.

But our journey doesn't end here—Unitherm Engineers Limited is committed to ambitious
expansion plans, bringing our exceptional services even closer to you.

Complete Heat Treatment Solutions : -
v’ Carburizing

v’ Carbonitriding

v Hardening Under Protective
Atmosphere

Gas ferritic Nitro-carburizing
Gas-Nitriding

Oxidation Process

Steam Treatment

Sub-Zero treatment

Laser Marking

Shot Blasting

(Tumble & Table Type)

v" Ultra-Sonic Cleaning

AN N N NN

Our Infrastructure: -

Plant Furnace Type Make No. Of Furnaces Gross Capacity
Sealed Quench Furnace Unitherm 9 9 X 600 Kgs
Sealed Quench Furnace Unitherm 6 6 X 1200 Kgs
Pune Gas Nitriding Furnace Unitherm 1 1 X 1200 Kgs
Gas Nitriding Furnace Unitherm 3 3 X 1500 Kgs
Steam Furnace Unitherm 2 2 X 600 Kgs
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( Commercial Heat Treatment )

_“;‘)t TT’ear

‘c.ﬁp,
INFRASTRUCTURE

Jyoti Vacuum

HEAT TREATMENT PROCESS

B Vacuum Process | m SQF Process | B Nitriding Process |

B GCF Process | B Induction Process | B Mesh Belt Process |
m Cyrogenic Process |

WE CATER FOR

& . - TR )
(C_AuTomOBILE ) ( AGRICULTURE ) (CPOWERWINDENERGY ) (C INFRASTRUCTURE )  ((EARTH MOVING EQUIPMENTS )
. — =

) (__HEAVY ENGINEERING ) (‘ ‘ IIiEIFEN;E : ) AEROSPACE S OIL & GAS )
2 MR g

k’rloskar &:’;‘:g GRYAMAHA |svanar ronce

CHENNAI PLANT - OPENING SOON
Q@ Regi. Office : Gate no. 359/4, Nanekarwadi, Chakan, Pune - 410 501.

Q 4919422030676 =< cmd@jyotihtgroup.com £ www.jyotihtgroup.com
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KALYANI

A globally leading technology
and innovation-led
engineering company

is a global diversified company providing
advanced solutions of high-performance, innovative,
safety, and critical components to various sectors including
Automotive, Railways, Defence, Construction and mining,
Aerospace, Marine, and Oil and gas through our
unwavering commitment to R&ED and innovation. BFL today
has the largest repository of metallurgical knowledge in the
region and offers full-service supply capability to its
geographically dispersed marquee customers from concept
to product design, engineering, manufacturing, testing, and
validation. This transformation took wus from a
single-product, single-location enterprise  to o]
multi-product conglomerate serving various sectors.

Largest Exporter of
auto components from India

'/f‘m\‘ {:;Ffﬁgl j %_ Yeorsfoff ) St N\ . Years of
v\ manutraciuring ) ". ) == servicing
PefetieHcs ' N export markets
L/ . Employees
J’L I\ == working
L worldwide

.‘ .-‘-l
oy .- - _\ \_‘
“'r_ 5 .-'7'\...,

i . \..
Follow #son Q@@ @O Visit us at www.bharatforge.com

\

THE WORLD IS
OUR PLAYGROUND

Automotive %~ Resources Rail and - Defense and Power and (% General
= 2 Lo A 3
sector oil, gas, mining = Marine aerospace energy ) egnineering



