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Feedback and comments on the 

Journal.  Please do write to us.

Dear  Readers,
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Let this Deepawali mark the beginning of Cheerful, 
and Prosperous Year to come

Wish You All a Very 

Happy Deepawali 2021
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Training Programme Calendar 2021-2022

GREAT DIECASTING TECHNOLOGY FORUM
‘Guruprasad’, 37/4/A, 6th  Lane,  Prabhat Road, Pune 411 004 India  

Tel. : +91 20 25670808, 2565 1717 | Mobile : +91 9764711315,  gdctech@arkeycell.com, 
arkeyconference@arkeycell.com,  www.gdctechindia.com

Great Diecasting Technology Forum

GDC  
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Die Coatings
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Prediction of Distortion in Thin-Walled Die Castings
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Figure 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Temperature curve during the 

production  chain of thin-walled 

structural castings
 

MAGMA GmbH, Germany
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Figure 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Underlying mechanism for the 

development of residual stresses 

and distortion by the example of 

a stress lattice 

Figure 3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
CAD model of the casting including runner system, coolinga nd heating 

channels and the two die halves
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Figure 4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Stress distribution in the z direction in the door lock panel during  cooling in 

the die

 

 

 

 

 

Figure 5

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Maximal

 

tensile

 

stresses

 

immediately

 

before

 

casting

 

ejection.

 

For

 

illustration 

purposes

 

the

 

deformed

 

and

 

the

 

non-deformed

 

(transparent)

 

geometries

 

are 

shown.
 

Figure 6

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 7

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Deformation of the casting after cooling down. For illustration purposes the 

deformed and non-deformed geometries of the casting are shown.
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Figure 7

 
 
 
 
 
 
 
 
 
 
 
 
 

Deformation of the casting after cooling down. For illustration purposes the 

deformed and non-deformed geometries of the casting are shown.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Measured versus calculated deviations from the t arget geometry for 23 

measuring points of the door lock panel

 

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Calculated versus measured distortion after clipping  
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Figure 10
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

of distortion 

calculated for the measuring 

points 1 and 21

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
of on the temperature distribution in the “swan 

neck”

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

distribution on the distortion of 

the “swan neck” after casting

 

 

 

 

 

 

Figure 13 
 
 
 
 
 
 
 
 
 
 
 

Suspension of the bulk head during heat treatment

 
 

Figure 14

displacements about 4.6 mm.

0.9 MPa, the maximal
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Figure 14  
 
 
 
 
 
 
 
 

 

Stress distribution and deformation of the bulk head after solution anneal-

 

non-deformed bulk head geometry is shown transparent.

 

Figure 15

Calculated and measured distortion of the bulk head after heat treatment

 

18 - 20 January 2022

Euroguss is the International Trade Fair for Diecasting Technology, 

Processes & Products. Over 756 Exhibitors will be participating.

GDCTECH FORUM is organising Indian Delegation to 

Euroguss Trade Fair.  Interested persons can contact GDCTECH Office.

INDUSTRIAL DELEGATION TO

Nurenberg, Germany

The calculated dimensional deviations as well as the mean, 
maximum, and minimum measured values are plotted in 
Figure 15. The calculated distortion values for the bulk 
head are very close to the mean of the measurements . 

The capability of controlling distortion of thin-walled 
structural castings is a highly challenging manufacturing 
task that can only be solved if the mechanisms of distortion 
development and its specific effects on the casting are well 
understood. Modern simulation techniques nowadays 
enable precise prediction of distortion caused by the 
casting process, clipping, or heat treatment. Based on the 
obtained results it is possible to derive suitable 
optimization measures, which might be geared towards 
the manufacturing process or the design of the casting. 
Typical casting process related measures include an 
optimized design of the runner system (to minimize 
contraction towards the runner), the optimization of the 
time until casting removal or of the thermal conditions and 
pre-correction of distortion in the tooling. Distortion 
during heat treatment can be minimized by appropriate 
holding frames, the development of which should be 
supported by modern simulation techniques.

[2] Wieckowicz, P.; Olive, S.: Residual Stress and Casting 
Cracking during Machin- ing. A Case Study. MAGMAtimes 
03/2003, Vol. 8. MAGMA GmbH, Sept. 2003.

The author wishes to acknowledge the support of 
Bundesministerium für Bildung und Forschung BMBF 
(Federal Ministry for Education and Research) Bonn/Berlin, 
Ger- many, for the promotion of this project as part of the 
program “Research for tomor- row's production” within the 
FOGL project (project no. 02PD2141).

[1] Egner-Walter, A.: Gussprodukte '99. Berechnung der 
Entstehung von Span- nungen beim Gießen. Hoppenstedt 
1999.

Simulation using the described inno- vative computation 
solutions supports the die caster in manufacturing high- 
quality thin-walled structural castings



Friends, our nation has made tremendous strides in various fields. However, we have a long way to go. Many challenges still 
exist, not necessarily of equal measure or kind but complex. Whether it is COVID 19, which is in many ways a defining moment in 
the course of human history or the technological/internet driven revolution facing us, there is quite a handful of challenges to 
tackle and ride over for success. Industry 4.0 including IOT, AI, Blockchain, EV etc. maybe unsettling developments for some but 
do offer great opportunities. I am sure that we shall all along with the coming generations of Indians will take this nation to its 
rightful place in the near future.

1. Engage more actively with members and other relevant stakeholders

Any change tends to disrupt our ways of thinking and approach to our life. We constantly need to adapt to and embrace these 
changes and move ahead with greater determination and ingenuity to achieve success. Every change is also an opportunity in 
disguise. However, making sense of all changes and riding them alone can be quite an arduous task. The need of the hour is to 
engage, connect and collaborate with each other to succeed. In most times, but especially during current times an association 
like GDCTECH can help provide a platform where we can collaborate to not just weather the situation but emerge stronger than 
ever as an industry and individuals.

It is indeed a pleasure and honour to be get an opportunity to serve GDCTECH, our association of very eminent members of the 
die casting industry.

· Technology and business processes
· Learning and skill development

Greetings Dear Friends,

· Forums for buyer seller interactions

2. Enhance and enlarge contribution in areas of technology, business processes and skill development. We must make 
our workplaces attractive for new talent and showcase our industry well. We all know that the new generation is skewed 
towards the new age businesses of IT etc. However, we need to keep making an effort to drive insights and 
understanding of our industry amongst the new generation.

3. Excellence in all areas we chose to drive. This is something very close to our heart. Quality rather quantity is important in 
what we do as an association going forward and we shall be constantly reviewing our programmes in terms of the 
benefit they bring and also the quality they deliver

The association has been ably led by the Past President, Dr. Aniruddha Karve. I would like thank Dr. Anirudh Karve for his 
contribution in building this organisation. I personally cherish and respect his views on various matters and would continue to 
benefit from his wisdom as a member of the Executive Board.

In the coming period, our programmes will focus on:

· Events for showcasing and sharing

GDCTECH exists for its members and must be crafted and developed further for the benefit of its members. Through several 
deliberations and sound advice from our colleagues, members and Advisory Board our Vision, Mission and Activity Programme 
has been developed. All efforts are directed to:

I wish you well and hope to meet you in person when the situation allows. Please stay safe and healthy. Good luck.

GDCTECH FORUM

· Networking

Through this Journal I appeal to all our members to engage frequently and deeply with the Executive Board, Committees and 
other forums of the organisation. The association will strengthen with your maximum participation and create more value every 
day. Please do extract some time from your very busy schedules to connect and participate actively. We look forward to your 
suggestions on how we can make GDCTECH even stronger.

Sanjay Mathur
President



GREAT DIECASTING TECHNOLOGY FORUM
PROUDLY PRESENTS 

A NEW ENTHUSIASTIC TEAM
                                    ........To serve the Diecasting Industry

Managing Director,  Foseco India Ltd
Managing Partner, Antal International and Suneer 
Enterprises
Partner Smartco Advisory LLP

Secretary - Aniruddha V. Inamdar
Consultant

CMD, Pooja Castings Pvt. Ltd
Vice President - Anil S. Kulkarni

Former VP Foundry India & ASEAN,

Director, Arkey Conference & Engineering Services

President - Sanjay  Mathur

Vice President - R. T. Kulkarni

EXECUTIVE BOARD

Treasurer - R. V.  Apshankar
Director, Energy Systech
Imm. Past President - Dr. Aniruddha Karve 
Director, Asia & Middle East
Morganite Crucible (India) Ltd
Members
Rajesh Aggarwal, Director, Techsense Engineering Services
M. N. Athavale, Consultant��
Anand Joshi, Consultant��
B. B.  Lohiya, Director, Compax Industrial Systems Pvt. Ltd., ���
Deepak Mahajan, Consultant���

Zonal Offices
Ahmedabad  

Mr. B. Jayaprakash

9766339741, rameshparikh@hotmail.com  
Chennai   

R. V. Parikh   

9545944666, jp@omsaimould.com 

Benedict Raj 
9944414025, benedict@bestmarketingco.net

Coimbatore � �

http://tocpractice.com/wiki/2016/04/02/article-on-viable-vision-gerald-kendall/


Annual General Meeting Glimpses

Past President Dr. Aniruddha Karve introducing New President Mr. Sanjay Mathur Mr. Sanjay Mathur  addressing the audience

Mr. R. T. Kulkarni expressing his thoughts Attentive audiene

Mr. Sanjay Mathur introducing Vice President Mr. Anil Kulkarni Mr. Sanjay Mathur introducing Executive Board Member Mr. B. B. Lohiya 

Members at Annual General Meeting 
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SHRADHANJALI

 
GREAT DIECASTING TECHNOLOGY FORUM

His Dedication & Love Towards 
Foundry Industry will always have 

Footprints in our hearts.

Prof. P. R. Khangaonkar



Address: Gat No.244/1, Near Courtyard Marriot, Chakan-Talegaon Road, Khalumbre, Chakan, Pune - 410 501.

Mob: +91 9850 499 663 / +91 9075 020 450

Email: | www.furnteck.com

Direct Bale Out Type
Kattle Type 

Transfer Laddle
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IMPORTANCE OF DIE LUBRICANTS IN HIGH PRESSURE 
DIECASTING OF ALUMINIUM ALLOYS
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Die Crazing (Thermal Fatigue)

Die Errosion (Metal Impingement)

Die Cracking (Thermal Shock)

Soldering (Chemical Attack)
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2  Post casting treatments like painting

3  Need to have castings that can be assembled by 

Additives such as aluminum paste and finely divided 
graphite are the constituents, but tend to cause surface 
staining which can be undesirable in many 
applications. 

5. Complex geometries giving rise to more hot 

Mineral oil is a liquid  of   to by-product refining crude oil
make  and other . This type gasoline petroleum products
of mineral oil is a , colourless oil, composed transparent
mainly of  and , related to alkanes[2] cycloalkanes
petroleum jelly.

Drivers for evolution of Die lubricant formulations 

6. More stringent work environment/emission 

 machines, higher injection speeds 

 spot areas

1. Non critical to critical castings so higher melting 

 norms

7. Continuous need to lower the overall cost of 

 temperature alloys that are heat treated

In the early days of die casting, various pastes, oils 
(mineral & vegetable), greases, and waxes were used 
and these were applied to the die by various means 
including brushing.

Vegetable oils are composed of triglycerides. The 
triglycerides are molecules that contain carbon, 
hydrogen and oxygen, and its structure includes 
glycerol and three fatty acids. The fatty acids present in 
triglycerides may be the same or of different types. One 
drawback is these oils tend to degrade in storage.

Die lubricant formulations and application techniques 
have evolved along with changing demands of castings 
and machines such as - 

 welding, riveting or gluing

History of Die Lubricant formulation development

 production

4  Large size castings so larger capacity HPDC 

 mechanical abrasion in the absence of effective 
 solvents. 

Problems with old formulations

1. Fumes and staining or discoloration of the 

Later came Silicone oils. Silicone oils in some instances 
can be effective release agents, however under most 
conditions the silicone oils lack sufficient lubricant 
properties, especially for moving parts. 

 castings

2. Buildup on the die faces themselves leads to 
 inferior casting and surface staining, and  
 shortens the overall  life of the die. 

3. Deposits on the outside of the die can be 
 troublesome and difficult to remove, requiring 

4. Build up on the mating surfaces of dies can 

5. Still further, hydrocarbon oils can cause the 

 prevent complete closure of the dies, leading 
 to dimensional inaccuracies of the castings.

 buildup of degradation products on the die  
 faces and on the  exterior of the dies.

In the initial days where HPDC castings were used for 
less critical applications, surface aesthetic was not 
important and castings were not painted above type of 
lubricants were tolerated. But things kept on evolving 
demanding changes in formulations.

Water dilutable emulsions as lubricants their physics 
and chemistry.

 die-cast machines and larger shot weights. 

 100kg)

The casting types have been changing all the time, 
particularly in the automotive industry as was 
discussed above in the drivers of change.

 components now being produced by die-
 casting. This has led to a trend towards bigger 

 (Giga Press for Tesla Chassis Component – 

• Engine blocks, instrument panels, complete 
 door frames and now entire space frame are 
 just some of the examples of aluminium 

https://en.wikipedia.org/wiki/By-product
https://en.wikipedia.org/wiki/Oil_refinery
https://en.wikipedia.org/wiki/Crude_oil
https://en.wikipedia.org/wiki/Gasoline
https://en.wikipedia.org/wiki/Petroleum_product
https://en.wikipedia.org/wiki/Transparency_and_translucency
https://en.wikipedia.org/wiki/Alkane
https://en.wikipedia.org/wiki/Mineral_oil
https://en.wikipedia.org/wiki/Cycloalkane
https://en.wikipedia.org/wiki/Petroleum_jelly


16GDC TECH Journal l Issue 48, October 2021 

Understanding Liedenfrost Effect

 sprayed, which increase cycle times and costs.

When water is sprayed on to a hot surface, which is at a 
temperature well above the boiling point of water, it is 
unable to make contact with the metal surface. 
Instead, the drops of water appear to float on a cushion 
of water vapor and thus are unable to wet the surface 
Die lubricant active materials are thus unable to be laid 
down on the die surface. The highest temperature at 
which water, or water base die lubricant, can contact 

 because of the Leidenfrost effect. This requires 
 greater quantities of die lubricant to be 

• Previously, the die surface temperatures before 
 spray used to range between 250°C to 350°C. 
 With the large components, the maximum 

 220°C.

 This places a greater dependence on the die 
 lubricant to provide cooling for the die surface. 

• Yet the higher temperatures encountered 
 before the spray make this difficult to do 

 temperature can be as high as 400°C while the 
 cooler portions of the die may be as low as 

• This leads to the development of localized hot 
 spots which, in turn, create solder problems. 

Relatively High Hot Plate Temperature

the metal surface is known as the Leidenfrost 
temperature. Many different factors affect the 
Leidenfrost temperature. Mechanical factors like the 
distance and angle of sprays, the size of the droplet and 
impact pressure all affect the wetting temperature. 
Last, but not the least, constituents in the spray can 
affect Leidenfrost temperature. Diagrams below 
explains the phenomenon.

Die Lubricant film starts forming below Leidenfrost 
Temperature so Lubricant formulation has to raise the 
Leidenfrost Temperature. Initially emulsions using 
extreme pressure steam cylinder oils with appropriate 
emulsifying agents, synthetic waxes, silicone oils and 
defoamers and preservatives came in to vogue. These 
could be diluted with water and used effectively. These 
formulations served the purpose for some time. 

Ester oils exhibit chemical and physical properties 
which constitute a useful addition to the range of 
petrochemical derivatives

As a needs of shining bright finish, painting ability & 
weldabil ity became new requirement, the 
formulations with more synthetic ingredients for 
further improvement in performance. Some examples 
of materials are given ahead.
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THERMAL MANAGEMENT IN DIE CASTING INDUSTRY

Two Days Conference

16th - 17th December 2021 (Thu - Fri) �Time�:�09.30�a.m.�to�1.00�p.m.�&�2.00�p.m.�to�6.00�p.m. 

Upc
om

ing

Eve
nt
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GDCTECH 2022 

At

CHENNAI TRADE CENTRE, CHENNAI, INDIA
27-28-29 April 2022 (Thu - Sat)

DON'T MISS THIS GRAND EVENT
TO

NETWORK, SHARE YOUR EXPERIENCES &
EXPLORE NEW BUSINESS OPPORTUNITIES

Great Diecasting Technology Forum
st th

‘Guruprasad’, 1  Floor, 37/4/A, 6  Lane, Prabhat Road, Pune 411 004, India

Tel.: +91 20 2565 1717, 2567 0808 | Mobile: +91 97647 11315 

E-mail: gdctech@arkeycell.com, arkeyconference@arkeycell.com

Website: www.gdctechforum.com

International Conference & Exhibition

Aluminium HPDC, LPDC & GDC 

Announces

Hearty Congratulations
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KELSONS METALLURGICAL EQUIPMENT

Metal Testing Equipment
Mechanical, Digital, Computerized

Universal Testing
Machine (Electronic)

Brinell Hardness Tester
(Digital)

When You Think Foundry... Think KELSONS...!

G-35, M.I.D.C. Shiroli, Kolhapur - 416 122 Maharashtra. (INDIA)
PH. : +91 230 2469067, 2469079 Cell : +91 9422582869
E-mail  : sales@kelsonslab.com www.kelsonssandtesting.com / www.kelsonsfoundryequipments.com

EXPORTS :
Malaysia, ,Syria, Dubai, Iran, Saudi Arabia,
Thailand, Egypt, Uganda, Germany, Baharin,
Turkey, South Korea, Bangladesh, Nigeria,
Oman, South Africa, Croatia, Finland, Vietnam

MADE IN
INDIA






