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This paper proves in
detail and with the
participation of industry
(Magna Cosma) and
science that under
today’s technological
conditions the use of
granulates in die casting
is not only harmless but
also economically and |
ecologicallyimportant.

| ]
MMAGNA §
COSMA INTERNATIONAL
.
| INTRODUCTION

The use of chemical products has been the accepted
standard for decades in sand, gravity die and low-
pressure foundries casting aluminum alloys.
Granulates are used for melt cleaning, grain refining,
modification or drossing.

In the past, the addition of salt-based preparations
such as powders or tablets was usually done
manually. The disadvantages of this approach are
uncontrolled addition rates and insufficient reaction
in the aluminum melt, increasing the risk of salt
inclusions in the casting. In many cases this would
result in quality problems during welding (pore
formation) and heat treatment (blister formation).

In high-pressure die casting (HPDC), the critical
guestion therefore is to what extent chemical melt
treatment is possible. In the case of weldable thin-
walled Aluminum structural castings produced by
high-pressure die casting, many foundries are
reluctant to use chemical products such as
granulates.

Automotive manufacturers as important end
customers for such structural castings are also
skeptical about the use of chemical products, despite
the high economic benefits. Risks in series production
and the lack of investigations and data, in many cases
outweigh the known metallurgical and economic
advantages of chemical treatment. However, with the
introduction of the MTS 1500 process and continuous
recipe optimization of the cleaning and drossing
granulates, the technology has advanced significantly.
Fosecotook this asan opportunity to re-evaluate the
application of granulates using the MTS 1500 process
for structural castings. This study on the long-term
testing of granulates in high-pressure die casting was
planned and carried out in collaboration with the
company Magna BDW technologies in Soest
(Germany) and an expert in metal forming, materials
science and welding processes from a University in
Germany.

Metallurgical advantages:

e Consistent mechanical
and physical properties

e Homogeneous
microstructure and
composition

e Low oxide content

e Controlled gas porosity

Economic advantages:

e Reduced treatment
costs due to lower inert
gas and granulate
consumption

e Low metal dross
formation

* Increased efficiency due to faster metal turnover

* Reproducible melt quality

* Increased reliability with reduced maintenance
requirements

Improved health and work safety:

e Reduce particle and gas emissions by adding less
granulate

Figure 1: MTS Process
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e Vortex draws the granulate into the melt
immediately after addition and mixes it
intensively with the melt

e @Granulateis reacted during treatment, there is no
unwanted

* interaction onthe meltsurface

e Operator of the unitis not directly involved in the
treatment process and is located outside a
potentialrisk area

Improved environmental protection:

» Reduced use of consumables

* Reduced amount of dross

e Reduced emissions of Co2

 Reduced temperature loss due to shorter
treatmenttime

(energy savings)

A complete overview of the MTS 1500 process is

given inFoundry Practice article FP 247 (2007) ,,MTS

1500 - Automated Melt Treatment”

TASK DEFINITION
AND EXPERIMENTAL
PROCEDURE

The objective of this long-term test was to confirm
that no residues remain in the casting when the
granulate is added by the MTS treatment and thus
the

process has no negative influence on the casting
properties.

For the experiment, an FDU MTS 1500 rental unit
from Foseco was provided to Magna Cosma together
with the appropriate Foseco graphite consumables.
The degassing parameters were taken from the
existing production unit and times and rotor speed
were evaluated for vortex formation. The amount of
granulate added depends upon operational
conditions such as the amount of scrap used, the
alloy, the treatment temperature, and the ladle
geometry.

The optimum addition quantity was determined in a
preliminary test. For this purpose, different addition
rates (0.02%, 0.04% and 0.06% of the metal weight)
of the COVERAL ECO 2531 granulate were added in
each of 3 trials using the MTS method. After
treatment, density index, Vmet (Vesuvius metal
cleanliness analysis) and dross samples were taken.
Based on these results, an addition rate of 0.06%
Coveral ECO 2531 was determined as optimum for
the long-term test, as this provided both the best

metal quality and the most economical result.
PARAMETERS

Shaft FDU BKF 75/900.70
Rotor MTS FDR 190.70

Baffle plate 1180 PL 04.500.2
Alloy AISi10MgMnFe

Transfer ladle with 650 kg
(1,430 Ibs) of melt
Temperature 730 °C (1,350 °F)

ANALYTICAL
METHODS AND THEIR
SIGNIFICANCE FOR

THE EXPERIMENT

Density index

The density index (Dl) is the quotient of the density of
a sample solidified in vacuum compared to a sample
solidified atathmospheric pressure andisanindirect
measure of the hydrogen content in the melt.
However, since gas is also preferentially precipitated
on nuclei such as oxides in the vacuum density sample
during solidification, a low-density index also means a
very good and low-oxide melt quality. [1]
DI=(Rho,,-Rhoy,...)/Rho,, x100%

Density index is by far the most widely used process
parameter, which in practice is used as a quality
controltoolin production before the meltis poured.
The measuring method is low-cost and easy to handle,
even if it is not very selective. The density index
describes the total hydrogen and oxides in the melt.
Even if the density index itself does not initially allow
any statement about the amount of hydrogen or
oxides present, the density index is a meaningful
parameter for this long-term test. Constantly low DI
values indicate a clean melt, and the high number of
measurements provides a sufficiently high statistical
confidence.

Vmet Analyse

The Vmet analysis is a specially developed method
used for the qualitative and quantitative
characterization of the melt cleanliness. Here, the
sample solidifies in a special mould and a defined
sectionis used for further examination.

An 1 cm? piece of the sample is prepared
metallographically and scanned fully automatically
using a scanning electron microscope. Defects are
chemically analyzed by electron beam and their size is
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measured. The results are divided into 3 categories
(pores, alumina, and oxides of alloying elements),
and grouped into 4 size intervals (0.5-15 um, 15-30
pm, 30-75 um, >75 um).

This method is more precise due to the automated
measurement process and will detect any residues of
salt in addition to assessing the melt cleanliness in
terms of oxides. The effort and costs of VMet analysis
limitthe number of possible samples.

Aluminum contentinthe dross

In this method, the aluminum content in the
skimmed dross is measured after treatment with
granulate. For this purpose, 750 g of the dross sample
is mixed with 750 g of flux, heated to 800 °C for 8
hours and stirred several times.

During this time, 2 phases form in the crucible. The
aluminum phase collects at the bottom, and the
oxide-containing salt phase settles above it. The
crucible is then allowed to cool, and the phases are
separated mechanically. [Fig. 2]

Special regulations for homogenization and sampling
of the dross ensure that a representative quantity is
analyzed. This method is used, on the one hand, to
calculate total process costs and, on the other hand,
to check the correct amount of granulate is being
added.

Figure 2: Metal phase and oxide-containing salt
phase after dross analysis

Scanning electron microscope (SEM) examination
The scanning electron microscope makes it possible
to view the microstructure of a sample at very high
magnification and to qualitatively determine the
chemical composition of certain areas.

The expert used SEM to examine different density
and fracture samples with and without granulate
treatment for any anomalies. Two of the samples
were additionally annealed at 540 °C for 1 hour, to
visualize possible salt reactions on the fracture
surface.

X-ray fluorescence analysis
In energy-dispersive X-ray fluorescence analysis

.

(XRF), atoms are excited to emit

their characteristic X-ray fluorescence radiation using
an X-ray tube. The radiation emitted by the sample is
separated in the spectrometer, so that the intensities
of individual spectral lines or spectral regions
(wavelength-dispersive) can be measured. [Fig 3]

This method is used to detect salt residues in the
dosing furnace lining.

OBSERVATIONS
FROM THE TRIALS

During the entire 8-week trial period, density index
samples were regularly taken from each transport
ladle - both using the standard process and the MTS
process. Once a week, additional Vmet samples were
collected from the transport ladle and the holding
furnace and compared with the standard process.
Residual aluminum analysis in the dross was
performed three times throughout the test run.
Analysis of the fracture samples was performed
weekly, and examination of the furnace material was
performed once. During the trial period, cleanliness
improved throughout the process. Employees
repeatedly and independently reported that both the
ladles and the holding furnaces were less dirty, and the
cleaning process was significantly easier. As a result,
the initial skepticism of the employees towards the
new MTS technology with granulate was significantly
reduced.

For a safe process, the ladle must always be placed
centered under the degassing unit. Under trial or in-
production conditions, this was not always the case,
the granulate sometimes reacted at the melt surface,
and there was occasionally slight smoke development
during treatment. A workplace analysis was carried
out by an authorized company to determine the
hazard potential, in order to provide greater safety for
allinvolved.

During this measurement, inhalable dusts as well as
fluoride emissions were determined. These values
were used to determine whether the use of granulates
could be hazardous to employees and the
environment. Results confirmed, Fluoride emissions
were below the detection limit. The inhalable dust
levels were in the lower quarter of the maximum
workplace concentration. This confirms the MTS
process using a granulate, does not present a risk to
employees and or environment. An additional finding
from this longterm test is that the oxide content has a
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significant influence on the density index. As
mentioned at the beginning of this article, the
relative influence of hydrogen content and oxide
content on the density index value cannot be
determined.

The consumables geometry - graphite rotor MTS FDR
190.70 —was the same for both processes —standard
process and MTS process during the test. Thus, no
change is to be expected with regard to the
effectiveness of hydrogen removal. Based on more
than 250 measured values, the process without
granulate addition shows a density index below 4 %,
the process with granulate addition always below 2 %
density index. Through this test setup, we can
conclude that the oxide content reduced by the
granulate addition in this process contributes about
2

% inthe density index.

In general, it can be concluded that the influence of
the oxides in the density index is significantly higher
than previously assumed.

Figure 3: Dosing furnace lining sample

| RESULTS

Melt treatment

A significantly lower density index value after
treatment with COVERAL ECO 2531 by means of MTS
1500 proves a better oxide removal. The Vmet
analysis confirms this observation and shows an
improved melt cleanliness by a factor of 6.

Density Vmet Metal content
index Analysis in dross

Without COVERAL ECO 2531 <4% 460 defects 95 %

With COVERAL ECO 2531 <2% 75 defects 50 %

Table 1: Results from melt samples

In addition to quality, the economic aspect must also
be considered in any process optimization. The basis
for this is an aluminum content measurement of the
dross. This saved metal remains in the ladle and can
be cast directly to produce additional castings. In this

.

application, about 3 kg of dross per ladle are skimmed
off and discharged. The use of COVERAL ECO 2531
saves 45 % aluminum in the dross, which corresponds
to1.35kg.

The overview shows an example of a process cost
evaluation (as of February 2023). Other favorable
factors such as scrap reduction, reduced tool wear in
machining and shorter cycles in furnace and ladle
cleaning, are not considered in the cost assessment
and provide additional benefits.

EviC-Calculation for Customers 06.02.2023
General condltiens f reference values general I I
Amourtt of transport ladlelkgl 650
Wolurme treated metal / month (L] 1000
Allay crsts {mikal + encrgy) [€/ kg) 2,30 I I
Reefusd on dross [6/kg] 0,80 FOSECO

General conditions / Reference values comparison Artual process FOSCCO Process
Granulate Only degassing Coveral ECO 2531
Amgunt added granulate [%] 0.00 0.06

Residual sluminium content in dross (%] 85 80

DCircs quantity [kg) 3,00 3,00

Legal costs Actual process FOSECO Process

Amount Tkgl| Value 161 | Amount [kgl| Ve 1€]

Bistal Loss [alloy costs mrl.lr+r-m'r5ﬂ 2,250 £,56] 1,500) 3,45
Cumts for granulales ,000] 1, 0] 0,390] 0,59
Casts for comsumables 0, 50 1,00
Refund for Al in dross 3,600] -2,40] 3,000 -4l
Cost per treatment 4.96] 2.64)

€1, Siving Fosaeco- Process i ladlie in kg €02 0,51
20, Suving Foseco-Procuss per kg in kg €0 038
€0 Saving Foseco-Process per manth In kg €0 78370
0, Saving Faseco-Process per year Inkg (0, I

Table 2: Process cost comparison

Examination for salt residues

A fracture area examination by scanning electron
microscope shows no traces of any salt residues,
neither in the original nor in the heat-treated
condition. [Fig. 4]

Figure 4: Aluminum sample for SEM examination —
after heat treatment
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EDX (Energy Dispersive X-Ray) analysis of the furnace
linings also shows no evidence of salt residues. [Fig. 5]

Analysenparameter Einhweit Ergeznis
Elemente | Katlonen

Aluminium (Al) % 126
Calcium (Ca) % 4.4
Eisen (Fe) % 007
Kalium (K) % 0.05
Magnesium (Ma) % 0.05
Matrium (Ma) b 026
Phosphor {P) " 0.11
Silizium (5i) E 322

Figure 5: EDX-results from furnace lining examination

Similarly, the results of the present
investigation indicate no negative in-
fluence on the casting quality in terms
of mechanical properties, weldability,
heat treatment (blister formation,
corrosion characteristics).”[2]

Our materials expert concludes
after his research:

| SUMMARY

The approach described in this article was intended
to investigate whether the concern about negative
consequences in the chemical treatment of melts for
weldable high-pressure die casting is well-founded.
With the aid of a high-quality and extensive test
setup, it was finally proven that the use of granulates
by means of the MTS process, can achieve better
melt quality and make the process more economical
and sustainable. In addition, it was clearly
established that the correct use of Foseco’s melt
treatment agent COVERALECO 2531 has no negative
impact on casting quality, weldability or corrosion
resistance. These practical trials were accompanied
and validated with the aid of the most up to date
laboratories and test methods, with the involvement
of independent partners from research and
development.

This project conclusively demonstrates the
advantages of using stateof-the-art melt treatment
equipment combined with the use of technologically
advanced granulates. Improved casting quality,
financial savings including the return of investment
of a new MTS unit of one year, as well as a significant
CO2 saving of 9 tons per year are reason enough to
rethink and challenge existing processes.

.
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DIE COST OPTIMI2ATION

Bharataj Patil, DGM QA & Die casting Engineering
Godrej Tooling Division, Mumbai

What drives Tooling cost?

Die design

Die maintenance

Die life required

Some manufacturers may be tempted to cut costs by
purchasing a cheaper, lower quality tool. While these
tools may have lower investment at initial stage, but
they need higher investment down the line in the
form of costly un-necessary maintenance, tool
replacement and higher rejections.

By investing in higher quality tooling, manufacturers
get the benefits of greater ROI with Prolonged tool
life, Lower rejection rate throughout the life of the
project and Improved part performance.

When designing your component, the following
points should be considered to ensure good die life
that produces high-quality parts:

Collaborate with team of experienced Die Designers
to make the unique changes to your specific part
early on it at the design phase to avoid costly re-
designs.

Allow forLenient tolerance zones & Lower porosity
requirement on non-critical design elements
Increasing draft angles of non-critical design elements
allows for easier part extraction, which extends the
service life of the tool

External factors:

Casting quality requirement

Dielife required

Die accessories requirement as per customer
standards

Internal factors:

Die design

Die manufacturing process

Die Building

+ Other Fix cost elements

During Die Optimization we must think on overall Die
performance throughout the desired die life.

Factors Affecting The Die Cost - External

Imported QRC connectors .
Hose pipes 5
Eye bolts

Hose clips

Limit switches

Hydraulic cylinders

Localization gives benefit of
lower cost and short lead time

LIS
L] B ‘\‘:}\ﬁ@l‘l‘ )
Ly
IS ]

‘ gl-—ligh Casting Quality requirements |

JIae=n
S Need a team of Expert designers
4« Simulation analysis
xR / » Jet cooling provision- core pins, connectors,
= manifolds, hose pipes, etc.
Vacuum valves
» Squeeze arrangement- Hydraulic cylinder,
Special type of steel grade, etc.

&
.’<4
{4 )

.‘\ f » It depends upon Number of shots required-
/

=+ For more die life requirement— Robust Die

design, balanced feeding system, overall die

construction, adequate internal cooling, Superior

grade steel, PVD coating, etc. will be required

»> Multi-cavity die

» For lesser die life- Optimized die design with
suitable material can be used to lower the die cost
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Factors Affecting The Die Cost- Internal

» Balanced Die Design team- Expert designers to

= . junior draftsman

Die De5|gn | + Software & hardware- Simulation, 3D modelling

‘:f‘g:gu . * Use of simulation to decide necessary cooling
holes to avoid over-engineering or avoid rework at
later stage

First time Right approach to avoid Rework after TO

trial / First trial

Standardization

Value Engineering

Keep simple parting surface & provide bigger radii

in non-functional areas

Yield improvement

_ Ty

Die Building
Casting type mold base

Die Mfg process |

+  Maximize CNC milling

* Reduction in EDM will - Reduce electrode design - 2 = 4 - Rollqd type mpld ba_se -
Programming —Manufacturing —-EDM hours 0 Prowlde Sub-_ln.sert in projection areas
+ Target for - No left out material on inserts to reduce * Identify remaining raw material from
assembly hours during spotting the block to make other die elements
Reduce:

* Die Design time

+ Die machining time

Die assembly time

» Per piece cost of the casting

. Create:
Eliminate: ‘ gptlcl;nlz.ed * Value engineering by DFM
* Unwanted parts 1€ design » Standardization

DFM expediate the tool design process by
delivering a successful tool that will last the life of
the project, but also makes for a more consistent,
Raise: high-performing component than lower-quality

+ Yield improvement tools
» Die life enhancement

Manufacturing (DFM): A Guide to Cost Say

DEM — Case Study

Final Results,

e It is always a good idea to include a die casting
engineer during the part design phase. It can
translate into major cost savings in both design and
production over the die life.

- Customer and CWM Mutual Benefits: NADCA 2013 Award Winner

- 2 pieces converted into 1 piece, (Mg > 1.0 Ib)
simplifying customer use & logistics —

« Eliminated 7 bolts and assembly process - :

- Reduced weight by 8% with design
optimization

= Simplified internal features compared to
previous design

= Machined from single piece instead of 2
pieces, reducing variability in machined
dimensions

* |mproved dimensional accuracy and overall stability

= Converted from off-shore thi ing to de high-f hot ot die
casting

+ Saved customer 40% on total component related cost!
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Some examples of cost saving We can predict which area of the tool will wear faster
F and make thataremovableinsert.
o [ G \ Lt It will give better part-to-part consistency at a lower
: r die life.
— cost & better die life

» Next step is Puzzle die concept:

* Make Cut sections of RM based on product geometry which can be used to
make remaining material for other details
« This will also save the machining cost for scooping this material

RM size
optimized

) Removable

. insert
oy 1 - 1 &
I L _

« Removable insert for projection areato reduce RM size
(if parting line is allowed)

Conformal cooling for cost saving
Reference : concept by CO STAMP Italy

Understanding how and where dies are likely to fail
enables engineers to design them to fail in controlled
ways.

This is achieved by designing dies to include parting
lines that separate the die segments, like parts of a
puzzle.

Conformal cooling inserts made by 3D printing The parting lines are placed exactly where the die
would eventually break anyway due to stress. It is
based on a simple principle, ““what is already broken
can’tbreakanyfurther’.

Die life was extended by 50-150 %. The key principle
was preventing the fatigue accumulation that leads to
the dies breaking.

Puzzle Die concept for better die life
Designing the tool with Removable inserts, allows
you to replace these inserts during production. If a
tool is eroding quickly, instead of replacing the entire
tool, which adds cost and slow production time, only
part of the tool needs to be changed.

UPCOMING EVENTS

TWO DAYS TRAINING PROGRAMME ON

INTRODUCTION TO METALLURGY OF CAST ALUMINIUM ALLOYS &
HEAT TREATMENT, PHASE DIAGRAMS,
FOUNDRY CHARACTERISTICS AND MECHANICAL PROPERTIES

Date : 22-23 August 2023 | Venue : Arkey Conference Hall, Pune

TWO DAYS TRAINING PROGRAMME ON
Melting, Melt Treatment, Melt Quality Assessment, Crucibles

Date : 14-1S September 2023 | Venue : Arkey Conference Hall, Pune

GDCTECH OFFICE - +91 9764711315
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enhances value foral s X} Q
Stakeholders, attains )
Technology Leadership Respectfo Faino s
and cares for its people work-place Ethics process & products
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» FIFO at all stages of production cycle. » Minda Industries Ltd has set up fully integrated manufacturing
» Single piece flow facility for Alloy wheel 2 wheeler.
» Unidirectional flow » Facilities include state of art infrastructure for Foundry,
» Minimised Material Handling. Machining and Painting (Powder Coating & Liquid Painting)

providing one stop solution
» Flexibility to manufacture a variety of sizes
(range 10-19 Inches) & surface coats

» Raw material to finished product in one shed
» Casting movements only through conveyers or AGVs.

» Flexibl ducti t-up f iety of model
e>.(|. L e e e.s. » Location: Supa Industrial Area- 86 KM from Pune Airport
» Training room / DOJO room for operators Training .
» Land: 20 acres

» Implementation of Industry 4.0 > Built-up: 24000 sq. mr.
» Capacity: 4 Million Wheels p.a. , expandable up to 6 Mn

Pouring Robot
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ENERGY FURNACES

SYSTECH

Sklenar-type Melting Furnace

"Bulk Melting solutions”

Salient Features:

Rugged construction with smooth & jerk-free tilting.

Efficient combustion system.

Easy charging of material into the furnace.
Manual or Skip Hoist type.

Easy dross cleaning.

Long refractory life.

Rapid & economical melting.

Low melt loss.

-—
=
. .
L
Electrical Stationary Electrical Hydraulic Nitrogen Degassing
Furnaces Tilting Furnaces Machine (auto) Density Index Unit

Other Products for the Aluminium Industry

e Electrical Furnaces (Crucible) e Heat Treatment Furnaces

® Fuel Fired Furnaces ® Rotary Degassing Unit

e Electrical & Fuel Fired Tilting Furnaces e 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



/YOU DESIRE.

WE TILT _/

Tilt Pour, Gravity & Low Pressure
Die Casting Machines

0 CATENGIC FOUNDARY MACHINES
Cq e n g I C Plot no. 276, Sector 7, PCNTDA, MIDC Bhosari, Pune 411026

engineered to perfection M:+91 98906 91221 / +91 98237 80339

An ISO 9001:2015 certified company E: catengic.jp@gmail.com W: www.catengicjb.com



Five Steps for Die Life

C. Surianarayanan - Consultant, Email : c.surianarayanan@gmail.com

The major failure modes identified for aluminium die
casting molds are physical erosion (washout),
chemical attack (corrosion), gross cracking (cleavage
cracking), and thermal fatigue cracking (heat
checking). Erosion occurs when there is a fast flow of
molten metal relative to the surface of the die.
Usually, gross cracking is harmful and may cause
complete cracking of the die. Cracking and fracture of
a die occur when the stress on the die material is
above the fracture strength (see Figure above). This
type of failure is dependent on the nature of the
resistance of the die material to brittle fracture,
whichistermed “fracture toughness” [4, 5]

Die casting mould specimen was produced with
TOOLOX 44 (dimensions: 670 mm x570 mm x315
mm) The clutch housing mould specimen was
manufactured by TOOLOX 44 with the elimination of
the heat treatment, as shown in this Figure.

Impact toughness in TOOLOX 44 and in ordinary grades
(H13 and QRO90)
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Impact toughness in TOOLOX 44 and in ordinary
grades (H13 andQRO90)

Die-casting mould specimen was produced with
1.2343 (dimensions: 670 mm x570 mm %315 mm).
and the manufactured H11 (1.2343) clutch housing
mould specimen with heat treatment is shown in this
Figure

TOOLOX 44 exhibits a different cracking pattern
compared with H11 (1.2343) after experimental tests
done. There are many shallow cracks in H11 (see
Figure),

P
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while TOOLOX 44 has fewer cracks with high depth
(see Figures AandB).

Fracture on the fix side of the die
was produced with TOOLOX 44
(After 20,000 cycles’ test).

This different cracking pattern is due to soldering and
washout damage and the effect of thermal cycling
on the TOOLOX 44 microstructure were analysed
with SEM asitis showninFigures CandD.

It is better to select the flow in gates such that hot
alloy flows shorter distance to reach the complete
C profile.

Picture 1:
needs high velocity to reach the alloy with sufficient
temperature and pressure. This will cause stress on
thesteel
Picture 2:

This requires just sufficient velocity to reach the ally
hot and pack

Typical 3 D model using state of the art modelling tools

Thermal regulation of the die casting die supports:
1) Steel is protected against thermal stress and the
die lifeis assured as well enhanced

2) Reduces the shot cycle time there by operative
costis saved

3) Commodities like air, soluble lube ,water are
used in the controlled quantity
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EDMAND IT’S EFFECT DURING HEAT work piece itself depressions, shaped like craters, are
TREATMENT formed. How great is the danger for the working
material to be so unfavourably affected on the surface,

400 600 00 1000
Melied and (/ . that the serviceability of the tool suffers? And what
;::mj:za about tool life, resistance to wear and buffability?
Tempered layer Figures 1, 2 and 3 show surface roughness, electrode
wear and metal removalin relation to the firing period
Unaffected matrix
200X

Typical hardness distribution
in the surface layer.

Section from a spark-machined surface showing
changes in structure. Material: RIGOR, hardened
to57HRC.

EDM ofhardened and tempered material

A Conventional machining

B Hardening and tempering

C Initial EDM, avoiding “arcing” and excessive
stock removal rates. Finish with “fine-spark-
ing”, i.e. low current, high frequency.

D (i) Grind or polish EDM surface

or D (ii) Temper the tool at 15°C (30°F) lower than
the original tempering temperature.

or D (iii) Choose a lower starting hardness of the
tool to improve overall toughness.

EDM ofannealed maierial

A Conventional machining

B Initial EDM, as C above.

C Grind or polish EDM surface. This reduces the
risk of crack formation during heating and

quenching. Slow pre-heating , in stages, to the
hardening temperature is recommended.

=
&

500
WhenEDM'dinsolutionannealedconditionthetough c
nessof CORRAXisnotaffected. .% St
ItisrecommendedthatallEDM'ing S
It is recommended that the "white layer" is removed g
by grinding, stoning or polishing. E'

g "

Spark erosion has a completely different effect on 5 7}
working material than customary methods of l‘—LJTI ﬁﬂ"' 15 i 1%“
processing. The electrical spark hitting the work
piece heats up the outer layer of the steel so much CASE STUDY EXAMPLES

(about 10,00010,000°C) that the material .

evaporates. The metal gases formed then condense
in the dielectric, usually in the form of hollow balls,
open on one side and having a sharp edge. In the

All the dies manufactured by the toolmaker are not
having water cooling arrangements in the
appropriate locations of the die.

Certain cases cooling channels are provided in one

GDC TECH Journal | Issue 59, August 2023 11



part of the die but not being used during
production.

e Gating designs are not for volumetric filling. This
will require high pressure to fill the alloy. Hence
flash observedinallthe components.

* Mechanical coreis generally used.

» Steelselection and strength of inserts are good for
the smaller dies and not for the bigger dies.

Core s over heated. If cooling is provided this core
will produce better part and will have better life.

Core is thermally abused during production
inthe absence of the cooling arrangement.

‘ Die chip off & Surface cracks observed

o

Flashis observed in the die. Parting line matching has
to be checked. If found Ok then the runner & gating
design to be improved for better results.
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Side core steel is not sufficient from the hole to
retain the core pins.Thismay break the side core at
early stage.

Either different concept of die design to be adopted
or spare should be prepared for eventualities.

Cooling has to be provided to imprave the life ofthe Core insert.

Surface cracks observed in the inserts. |

2

Die is downloaded as the casting has come out of the
Fixed die during production run. This due to the cracks
and heat check marks on the Die.

Die Design Tool life improvement begins with product
design. In particular, sharp edges and corners on a die
casting can directly affect die life and tooling costs.
Corresponding sharp corners in the tool act as either
stress concentrators or local zones of high heat build-
up.

Both conditions can cause premature surface and
corner crackinginthe tool and shorten tool life.
Therefore, parts should be designed with round edges
or generous radii. Gate location also is important,
since control of the metal flow in the die cavity is a key
factorin producing sound die castings.

Metal must flow rapidly and uniformly into the die,
minimizing sharp direction changes that can
contribute to premature tool wear.

Flow and solidification software can be used to
evaluate and refine the tool design before production
begins.

Die Material Premium or Superior Grade H13 tool
steelis the starting point for most tool construction.
However, many die casters are realizing significant
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improvements in die life using Shot Sleeve with Integral Thermal Regulation 1321
modified versions of H11 steel, heat Steel External Hole
treated toa hardness level of 48 HRC. temperature  diameter diameter
The H11 has higher molybdenum " mm mm
content, with lower silicon and 195 73908 X 160.00
vanadium, providing higher toughness Y 160.01
than H13, with good temper resistance 100 240.21 X 160.10
that extends die life in demanding Y 160.13
applications such as thick-walled 150 24032 X 160.20
castings. Y 160.23
When using H13 steel, itisimportant to 190 240.42 X 160.25
Y 16030

specify either Premium or Superior

grades.

These grades are typically made by
Vacuum Arc Re melting (VAR) or
Electro-Slag Re melting (ESR) of the

Standard H13.
These processes produce superior

steel with low sulphur, phosphorous

and inclusion content, as well as a

tightly controlled carbide size and distribution.

The NADCA 207-2006 Specification for Special

Quality Die Steel and Heat Treatment provides

detailed guidelines and acceptance criteria for these

materials.

Many die casters also recommend independent

testing of the material to ensure it is meeting the

minimum Charpyimpact toughness values for the
specified grade.

Production —The company vigilantly follows NADCA

die setup procedures, paying special attention to the

following elements:

e Preheating tools with hot oil to a minimum 250
degrees F measured by internal thermocouples
(surface temperature of approximately 300-500
degreesF)

* Pulse cooling water during mould preheat

» Electric heaters used if run downtime is longer
than 10 minutes

* Applying mould release spray or cooling spray to
appropriate areas to ensure part quality, solder
prevention and erosion; gating size and location
are abigfactorin use of sprays

» Avoiding chippers, chisels or scrappers made of
steel; use BeCuwhere possible

» Verifying all cooling lines and solenoids are
functioning properly, and are timed in sequence

* Confirming that clamping pressures are correct
and equalamongthetie bars

3200C

&
Both coating layers ftact

Sector-28 Gandhinagar
Approved by AICTE and Afiilsted to Gujarst Technalogical University

() Srmammegoseoe Collee

HEAT TREATMENT DEFECTS ON
BEARING STEELS

INTERNALGLUIDE - M MINAL AN
EXTERNAL GUIDE .- M SHASHIEANT JHA
Mr VANRAT RAJ

RUPAFARA ARLING 161301210043
MAKKA PALAK(1 10130121047y

MIRAJPATELI1 10130121061

https://www.slideshare.net/MirajPatel2/final-
presentation-48620875
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HEAT TREATMENT DEFETS (CONT..)

SOFT SPOT :- ——

+ Furnace Atmosphere

+ Poor Quality Quenching Medium
+ Dirty Component Surfiuce

+ Defective Initial Microstructure

a  HEAT TREATMENT DEFORMATION :- =

+ Poor Quality Quenching Mediun

+ Thermal Gradient before Quenching

* Section Thickness Yariation of the Components

+ Component’s Shape, Dimensions & Position During Cruenching
+ Agitation of Quenching Medium

» Initial Microstructure of Material

s |
Figu: it sacfis afthe vuter

Soft Spots
HEAT TREATMENT DEFECTS (CONT..)
| VICROSTRUCTURALDEFECTS -

» Non uniform Microsirueture
+ Unwanted Phase

+ Girin Growth

+ Girain Boundary Precipitation
+ Retained Austenite

+ Decarburization

8 LOW HARDNESS :- —

» Lower & Higher Hardening Temperature.
+ Heater Failure/Power Failure/Disturb Inert Atmos phere.
* Less Soaking Time During Hardening

a HIGH HARDNESS :- —

+ Lower Soaking Time
+ Lower Tempering Temperature

Carbicles
pherods)

Tergrened
Manensne

Carlrxles
& pherodds
Ok Mot O

Micro Structural Defects

REMEDIAL MEASURES

Heat Treatment Deformation

# Residual stresses that cause shape change when they exceed material vield strength. This occurs on heating
when the strength properties decline.

# Stresses caused by differential expansion due to thermal gradients. These stresses increase with the thermal
eradient and cause plastic deformation as the yield strength is exceeded.

# Volume changes due to transformational phase change. These volume changes are contained as residual
stress systems until the vield swength is exceeded.

REMEDIAL MEASURES

OVALITY

Owality is a certain type of circularity deviation. Ovality results from non-symmetrical distribution of internal
tensions before hardening and uneven heating and cooling.

Devices using very accurate rotational tables or spindles are used to measure circularity. The axis of the
component is the measuring base in this method. The measuring device ensures very high accuracy, often
better than | pm.

Ovality is checked after Quenching, A special diameter gauge (Figure) that included a dial deviation meter
was used 1o measure ovality.

Owality was measured on 10-20 rings so that an ovality deviation was recorded after esch rotation. The
following procedure was applied :

+ A bearing ring was inserted into the pauge and was rotated manually.

¢ Avalue was read from the deviation meter after each rotation.

If the deviation was higher than 150 pm, the ring being measured was discarded. 1t did not meet quality
criteria and could not be passed on for subsequent hard machining.

REMEDIAL MEASURE (CONT..)

* QUENCHING CRACK :-

+ Cracks formed by bearing parts in the Quenching process due to internal stress causes Quenching
Cracks.

* Quenching Crack is canse because Quenching heating temperature is too high or too fast cooling.

+ Ifthere’s defiect in the surface of machining parts that can also lead to Quenching Cracks. Surface
decatburization carbide segregation, part quenching or tempering, non-metallic inclusions, previous
process (cold punching under stress, sharp edges, forging folding, etc.) are some of the other reasons
hehind Quenching Cracks.

* This can cause failure of bearing.

* REMEDIES :-
+ Using oil as quenchant and keeping quenching temperature avound 90°C.
+ Reliving internal stress hefore Heat Treating.

REMEDIAL MEASURES (CONT..)

* SOFT SPOT :-
* When hardness of surface is not enough it causes Soft Spots.
* Soft Spot causes because of insufficient heating and bad cooling,
* This leads to declinations of surface wear resistance and fatigue strength, also bring down hardness.

* REMEDIES :-
* Avoid formation of oxides
* Avoid Decarburization

WISH YOU ALL SUCCESS IN INNOVATIVE ENGINEERING LIFE
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Replacement ol Heater IS now hassle-iree
and that to be In very little time....i’s a big deal....

Kalyani Enterprises has launched New Electrical Aluminum Melting/Holding Furnace with a
single shank heater, With this new technology, we can replace the damaged heater without
removing the Crucible and without Shutting down the furnace for long time. Due To This Feature,
You can Save Lots Of Time And Money.....

Note :- you can use this type of heater in your existing furnace with small modifications

KEY FEATURES

e No need to remove Crucible

¢ No need to cool down the furnace at room temperature

e Reduce production losses thus reduce energy consumption
e Increase crucible life

e Easy to remove & replace

e Reduce Down time.

e Simple Design

Heater Replacement time

Activity Brick Lined Ceramic Insulated New Design Aluminium
Aluminium Melting Aluminium Melting Melting furnace 1 Leg
furnace furnace 2 Leg Heater Heater
Cooling time 15-18 Hrs. 10-12 Hrs No need to Cool down*
Top Plate Removing time 15 Min 15-30 Mins 15-30 Mins
Crucible Removal time 15-20 Min 15-20 Min No need to remove
crucible
Failed Element 15-20 Min 15-20 Min 15-20 Min
identification
Element Replacement 30-45 Min 30-45 Min 10-15 Min
time for 1 Element
Crucible Installation Time 15-20 Min 15-20 Min No need to remove
crucible
Top Plate Fixing time 15 Min 15-30 Mins 15-30 Mins
Heating Time for 1st melt 4-6 Hrs 3-4 Hrs 0.5-1 Hrs.
Total Down Time 17-20 Hrs. 15-19 Hrs. 1.5-2.6 Hrs.
Time saving compare to Brick lined furnace 15.5-17.4 Hrs.
Time saving compare to Fibre lined furnace 13.5-16.4 Hrs.

Contact Us

@ Kalyani ENTERpRisES

Plot No. 30/10, F-2 Block, MIDC Pimpri,Pimpri Pune 411018 Maharashtra.
1 +91 9822060733 /+91 8308815022_ =z marketing@kalyanifurnaces.com
@ www.kalyanifurnaces.com / www.kalyanifurnaces.in Watch Video

Scan For Product
Brochure




AIKOH
CHEMICALS

PRODUCT RANGE

> Fluxes
> Granular Fluxes

> Tablet Grain Refiner

> Master Alloy Ti, B

> Mag Remover

> Phosphoreus Copper

> Coating G.D.C.

> Die Release Agent HP.D.C.

> Plunger Lubricant

> Copper & Brass Fluxes

> Teeming Compound

> Fluxes of Copper, Brass,
Lead, Mg, Ferrous &

Non Ferrous Metal

Tablet Degasser & NT Based ABOUT US

> Long Term Support
> StrongR &D

> Prompt Delivery

> Consistent Quality
> B0 Years of Experience

> Export to More than 25 Countries

- Technical Collaborations with M/s Aikoh Co. Japan

- Sales & Distribution with M/s JS Chemical INC, USA

» Technical Collaborations with M/s NTC Japan

SARU AIKOH CHEMICALS PVT LTD.

A-2, INDUSTRIAL ESTATE, PARTAPUR, MEERUT - 250 103 INDIA
Tel. :0121-2440636, 0121-2440641, +91-7302000869, Fax : +91-121-2440644
E-mail: info@saruaikoh.com, customer.support@saruaikoh.com, Website :- www.saru.co.in



APT PNEUMATICS

Professional Industrial Air Tools

APT high speed pneumatic grinders and sanders are light in weight and compact in size.
They incorporate powerful multivane air motor and are useful in almost every conceivable
material removal, sanding and other related operations.

m Light in Weight « Compact = Gearless High Power Air Motor = Low Noise and Vibration

AG-25 AG-25+ AG-50+ AG-50R AG-150

H. O.: IEC House, 1145 Shivajinagar, Off FC. Road, Pune - 411 016, India. APT

Tel.: 020-25651241, 25651484. Fax: 020-25651582 E-mail: sales@aptpneumatics.com
Works : Gat No. 16, Pune Sholapur Highway, At post Kedgaon, Tal. : Daund, Dist. : Pune - 412203.
Tel.: (02119)288167. Email: support@aptpneumatics.com APT PNEUMATICS PVT. LTD.

EMC
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3
ot

A
N

X

(<7

KDNV/
visit us at: www.aptpneumatics.com 1505001




EFFICIENT | €ECONOMICAL | RELIABLE

Furnteck’s most trusted
Tower Melting Furnace
IS now

Extra Efficient

Energy consumption

<575 wrron @ 53 LTRs/Ton of F.O. '

with METAL YIELD of

>99.4¢,

HIGH Quality
METAL

LOWER GAS
INCLUSION

Complete Solution for Aluminium Industry under one roof

| Ry e
3 l i R (g
- ..L }\p—-—-r — /
w - ™ w*
Direct Bale Out Type  Electrical Holding (Crucible) Top Heated Holding Ladle Preheater RIS

Transfer Laddle

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: response@furnteck.com | Website: www.furnteck.com




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

Centralized Software System with
All Digital Equipment

Digital Digital Digital KELSONS GROUP
Compactibility Wet Tensile Tester Moisture Tester -

Cum Squeezer -

WET TENSILE TESTER

LT
ST Tesey
>
&
Digital Digital
Permeability AFS Calculator
- -
T > . . N | -
' AFS Caleulator
1 )
E ; 4 '
N -
\ E&ﬁ%‘“‘” - _
| |
Digital Digital PR Digital
Universal Strength Core Gas iz Hot Tensile Tester
Machine Determinator
-
o .
= e 1 E e ' ‘l

—

KELSONS TESTING EQUIPMENT

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, Turkey, .
Saudi Arabia, Thailand, Egypt, Uganda, Oman, PRODUCTS RANGE - For Structural Properties Testing, For Mould & Core Testing,

Germany, Baharin, South Korea, Bangladesh, For Green Moulding Sand Testing, For Qil Core Sand Testing, For Furan / No-bake Testing,
Nigeria, South Africa, Croatia, Finland, Vietnam For Hot Box Sand Testing, For Shell Sand Testing, Calibration Kits.

We Also Manufacture Foundry Machinery, Metal Testing Equipment.

Design FLASH-99 22 22 7007



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

Metal Tgsling !Ec!uipment |
Mechanical, Digital, Computerized

4 Brinell Hardness Tester (Digital)
Motorised Loading

< Universal Testing
Machine (Electronic)
Digital with Computer Interface

EXPORTS : KELSONS METALLURGICAL EQUIPMENT

Malaysia, ,Syria, Dubai, Iran, Saudi Arabia, o
Tha"and’ Egypt, Uganda, Germany, Baharin, G'35, M.I.D.C. Sh|r0||, KOlhapUr - 416 122 Maharashtra. (IND'A)

Turkey, South Korea, Bangladesh, Nigeria, PH. : +91 230 2469067, 2469079 Cell : +91 9422582869
Oman, South Africa, Croatia, Finland, Vietnam = E-mail : sales@kelsonslab.com www.kelsonssandtesting.com / www.kelsonsfoundryequipments.com

We Also Manufacture Foundry Machinery, Metal Testing Equipment.

Design FLASH-99 22 22 7007
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NEWS

TRAINING PROGRAMMES & QUIZ COMPETITION

Two Days Training Programme On HPDC Die Design,
Casting Defects - Analysis and Remedial Measures at
Pune, heldon22-23June 2023

Faculty Mr. Rajesh R. Aggarwal ]
Quiz competition was also held on 22 June at the
same venue. Six teams participated and the winner
was GABRIEL INDIA LIMITED

Two Days Training Programme On
Melting and Molten Metal Treatment of Aluminium
Casting Alloys & Casting Defects - Analysis and
Remedial Measures at Aurangabad Held on 29 - 30
June 2023

I Faculties V. SRINIVASA RAO
Mr. Pramod Gajare (Chairman - Quiz Committee)
Quiz competition was also held on 29* June at the
same venue. Five teams participated and the winner
was ADVANTECH GROUP

2526 July 2033

Two Days Training Programme On Core Technology at
Pune, held on 25-26July 2023

Faculty Mr.R. D. Dhumal

Semi final of Quiz competition was also held on 25" "»
July atthe same venue. Three teams participated and

the winner was GABRIELINDIA LIMITED

Two Days Training Programme On
Melting and Molten Metal Treatment of Aluminium
Casting Alloys & Casting Defects - Analysis and
Remedial Measures at Ahmedabad Held on 27-28
: _ﬁn July 2023

™ Faculties Mr.R. V. Apshankar
Quiz competition was also held on 27" July at the
same venue. Five teams participated and the winner
was SHRIRAM PISTONS & RINGS LTD.
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TECHNOLOGY FEAST resapere)

ALUMINIUM DIECASTING
EXHIBITION & CONFERENCE

TECHNICAL CONTRIBUTIONS BY EXPERTS FROM

Developing Defect Free HPDC Parts by Ensuring Structural Feasibility and Castability Using £\ ALTAIR
Simulations and Artificial Intelligence and Machine Learning ALTAIR ENGINEERING INDIA PVT. LTD.
Low Cost, in-house R & D Innovation Culture - Creating Knowledge Centre ANAND }»

ANAND AUTOMOTIVE (P) LTD.

3D Component - Tomography (NDT & 3D Xray) | e =

BLUE STAR ENGINEERING & ELECTRONICS LTD.

ECO systems, Co2 Foot prints and Sustainability (Green Foundry concept) *@ Broies (odie Pt Lintiad
BRAKES INDIA LTD.

High speed milling concepts with Dry Miling %
BROTHER MACHINERY INDIA PVT. LTD.

Cost Effective Body in White Production with Large Di-Casting Cells CBUHLER

BUHLER (INDIA) PVT. LTD.

Flexible At-line to high speed in-line X-ray Inspection solution for casting and Forging industry
CARL ZEISS INDIA (BANGALORE) PVT. LTD.

Lom
SMARTT -An Innovative Process Control for Rotary Degassing of Aluminium Alloys ﬁc
FOSECO INDIA LIMITED

e

High Collapsibility Shell Sand to Reduce Post Thermal Decoring

L e
FORACE P RS (P) LTD.

Challenges in Making Structural Components (with Case study) —
FRECH INDIA MACHINERY PVT. LTD.

Yield Improvement in Diecasting Industry Y ot 4
GODREJ & BOYCE MFG. CO. LTD.
EV & Die casting Industry - EV Market Reality Check (EV v/s Hybrid) B’ME
KPMG A
Advanced Features in Simulation to Optimize the Design & Process in Die Casting mAEmMA
Development Phases using Autonomous Engineering MAGMA ENGINEERING ASIA PACIFIC PTE. LTD.
Innovative Vacuum Dosing Technology for Sustainable Mega & Giga Foundries MNM=L=E

MELTEC Industrieofenbau GmbH

MMorgan
YMargan

Cost Effective Products for Aluminium Foundry
MORGANITE CRUCIBLE INDIA LIMITED

State of Die Casting in North America

Adoption Challenges of 3D Printing and Need for DFAM to Assess Fit for Use

NMINS - SC-HC-JOL OF DESIGN

Prototyping o
PAHWA METALTECH PVT. LTD.
Enhance Reliability of Die Casting Machines by Using New Types of Fire Resistant Lubricants g liogien.
QUAKER HOUGHTON
Investigation of A Patented Technology Based on Ultrasonic Treatment for Q
Alumlnum A"O)’S caStIng REDSHIFT ENGINEERS LLP
Die-casting 4.0 — A Case Study on How Die-casting-operations Can Benefit From Computer Aided
Production and Resource Planning and Controlling from Inquiry to Dispatch All on
One Standard Platform" RGU AISA PTE. LTD.
Role of Life Cycle Assessment in The Context of Climate Change and Sustainable Development
SPHERA SOLUTIONS GmbH
Optimization of Heat Treatment Process for Aluminium Alloys i
TRANSVALOR
Energy & Waste Reduction T TVARIT
TVARIT GMBH

4 * Subject to change..
'@k “We thank all experts who have confirmed their participation well in advance”

\ el O
\"_'_“ THIS WILL HELP INDUSTRY TO PLAN FOR PARTICIPATION
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Prominent Manufacturer in
Aluminum Foundry Machines

SINCE 2008

TILT GDC
MACHINE

2 WHEELER ALLOY WHEEL &
VERTICAL GDC MACHINE

Address : Gat No. 228, Barane Wasti, Behind D-Mart Mall,

Moshi - Dehu Road, Moshi, Pune - 412105. MH. India.

Mobile : +91 93251 96727 / 98236 71338

E-mail : pramod.j@jbengineering.co.in, rahul.b@jbengineering.co.in

www.jbengineering.co.in | www.jbengg.in

TILT GDC SHOCK
ABSORBER MACHINE

J B Engineering and
4 Automation

An IS0 9001:2015 Certified Company

GDC Machines

Tilting GDC Machines
LPDC Machines
Degassing Units
Hydraulic Cylinders
Hydraulic Power Packs




Foundry Products for Non-Ferrous Metals

Since 1856, Morgan Molten Metal Systems is a pioneer and a global leader in
supplying technically advanced range of foundry products to Non-Ferrous Foundries.

Suprex-E Plus

Transfer Ladle

Degassing Rotor &

Bafile Plate

Degassing Tube

Complete Degassing Solution

Morgan has introduced a complete solution to degassing needs of the foundries.

Mobile
Degassing Unit

MMorgan

Advanced Materials

Hoist-Able
Degassing System

Reduced
Pressure Tester

Morganite Crucible India Ltd.

(ISO 9001 Company)

B-11, M.1.D.C, Waluj, Aurangabad - 431136
Maharashtra, India

Blue Lightning

Density Index
Measuring System

Contact:
vikramsinh.nalawade@morganplc.com
+91 937 0591146

Web: www.morganmms.com
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