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Ziheng &BMD Lead China Foundry Equipment Go Global

¥i& &BMD
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Ziheng (Tianjin) Industry Co., Ltd is specialized in selling
and producing international-level AMF series, HMT series
vertical molding, parallel parting, match plate, flaskless automatic
molding lines. It’s among the best in domestic and international
markets. Relying on scientific and technological progress, and it
has developed a variety
of products: such as
HAP series of automatic
pouring machine, HVM
series shell decompression
production line and other
sets of equipment with
mechanical, electrical and
hydraulic complex factors.

It has been awarded a
number of national patents.

ZihengHengteer
made a major strategic
decision in 2013, which
is the acquisition of
world-renowned foundry
industry, Germany's well-
known brand BMD, and
has sole proprietorship and
holding "BMD Foundry
Technology Co., Ltd."
and "BMDZ Foundry
Machinery Co., Ltd.".

BMD began in 1855, and
for 170 years, BMD has been closely associated with the sturdy
and stable mechanical equipment in foundry industry worldwide,
providing foundries with the most advanced and energy-efficient
molding and sand preparation.

The equipment FPSZ60 will be displayed at the upcoming
GIFA in Dusseldorf. The equipment has the following
characteristics:

-Value up

-Low maintenance cost

-Suspended sand addition can improve the filling performance
of sand blasting

-High efficiency, up to 12 seconds per cycle, single molding
machine can reach 150 complete molds/hour (according to
specifications)

BMD Booth No. at GIFA:Hall 15/D14

Tel.-+49(0)7045/20428-0

http://www.bmdfoundry.com/

BMD 2#EEF5k

Mr. Yubao Ren, President of BMD, ai

and service
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Xi’an Electric Furnace Institute: industry leader for
systematic solutions

AZEBIFFRERITI “ MEE " [Eas, RHRR
CRERG

Xi'an Electric Furnace Institute was established in
1963 and is the only professional research institute in China
engaged in the research and development of industrial electric
heating technology. It has undertaken the construction of 12
key laboratories and engineering technology centers at the
provincial or ministerial level; it is responsible for the duties of
the National Electric Furnace Quality Inspection and Testing
Center, and has undertaken the secretariat work of the Melting
Branch of China Foundry Association.

The Institute has completed 2258 scientific research projects
and won 156 scientific and technological awards of national and
provincial level. It is the leading force in industry innovation
and upgrading. The "Development and Application of Green
and Efficient Electric Arc Furnace Steelmaking Technology and
Equipment" of the Institute won the second prize of the 2019
National Science and Technology Progress Award. Entering the
new era, the Institute shoulders the mission and responsibility
of being industry leader. Focusing on the supply side
structural reform of the industry and the new trends in global

FARBIARETRIZ T 1963 F, EFEM—NETL
AWEB IR B R RN T WHARET, AET ‘T8
S5feRKEFNFL" . ‘REBNEAR—KSHEIPIE
BARPL 12 MEHU EERLWEMNTERAFD;
REBRRBIFREVEGNFOTE, KIBT hEFEN
SBEDEEMEFIWPBLTIE.

FBIFFrEE SR ARIAINE 2258 I, RERMEEBR
R ER 156 T, RITUHARCH . REFARBRANE
SHE, BIFFT “‘GESHRIMPHFNRARSEENFTR
RZFE” R3X 2019 EERMFRAHER "FR, HAH
B, EBXFETBRITI “GEE" RS ISRE, BT
A HtEE NS N NSRS WA RHFTES, LA,
HFUAMF, REUARRITRTEEIZHASIMAIRS
RGNS, RESWEE. I AR, EeedliE.

TEEH 220t EBFHL Hot test of 220t electric arc furnace in Turkey
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FIRERIIME Induction heating of square billets

manufacturing development, with intelligence and digitization
as the handler, the Institute will leverage the advantages
of systematic solutions led by research and development
design and energy-saving diagnosis. They focus on structural
adjustment, industrial upgrading, intelligent manufacturing,
green manufacturing, and promote new processes and materials,
promote the development and application of new manufacturing
methods to facilitate the transform and upgrading of the
industry.

Facing the future, the Institute adheres to the core values
of "creating value through labor, especially intellectual labor",
and is strategically positioned as "the industry's first engineering
technology service provider and the customer's preferred full
life cycle engineering technology service company", it will
continuously improve its competitiveness and strive to create
greater economic and social value.

For more information, please visit: http://www.mccefi.com.ct/ . |

HEBT ™ 300t ##&rP 300t refining furnace in Rizhao

FEFNE, EHRHHITE. FRE. e FEESEN
REMRMA, 51T ERAHE,

ERAREK, BIFFFEFET “USHAERE NS
BIEME” BZOMEM, ERR “TUEENTERA
REE, ERFEENSEGBARIERARS AR B9
EEf, FEREEENESH, BHAZFHEsRRES
IEEKRME,

B ZER, 5ih1E 23 ML http://www.mccefi.
com.cn/ ., &

Hongkang Melting Technology: High-efficiency and
Energy-saving

EETEE, BEAKx ZRBSHDHERGESHTRE

Taizhou Hongkang Electric Co., Ltd. has 18 years of
experience in medium frequency induction heating industry.
It is a modern technology enterprise specializing in the
production and manufacturing, core technology research and
development of equipment for power frequency, medium
frequency, and high frequency heating, melting, insulation,
quenching, heat treatment in the field of electromagnetic
induction heating.

The company focuses on launching flagship products

FMHERRBSBRATE 18 FHHRMMARE
FRE, BEWNFEE RN AL AR T, Fm.
BAAER. B RIE. BX. RUGEBEFRENEF
&, EARRZOEARTFENIARREL,

RBEREHTETREFHBIEIR. BERK—iE_
AR, PIMRN AN EEL T m, HPHES
BERERPMBANIFELTERBIFREEERLN O

il
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HERSTHER KL RDE A
Parallel-connection high power and large tonnage melting furnace

such as energy-saving medium frequency melting furnaces,
series connection medium frequency electric furnaces, and
medium frequency induction heating furnaces. Among them,
the new series connection intelligent medium frequency
induction furnace has passed on-site inspection by the
National Electric Furnace Quality Supervision and Testing
Center, and all indicators are significantly better than national
standards. The "unit power consumption" indicator is 20%
lower than that of the national first-class product level.
The company has passed the ISO9001 quality certification
system, EU CE certificate, and SGS on-site certification.
The company's product overall quality is at a leading level
both home and abroad, and its products are sold worldwide.
At present, the company has signed agency contracts with
customers from multiple countries, and the overseas market
will be further expanded.

With the widespread recognition of “Made in China” in
the international market, Hongkang Company will continue
with the research and development of new products, improve
its service system, and provide better products and services
to domestic and overseas customers.

The melting furnace is lightweight, with fast heating
speed and high efficiency, saving 60% electricity on the
same load compared to electronic tube high-frequency
machines; It has multiple protection functions such as
avoiding overcurrent, overvoltage, overheating, etc. It is easy
to operate and install, suitable for various applications that
require metal heating.

For more information, please visit: www.tz-hkdq.com. @

EREXTS RE R URR LA AP
Series—connection and energy—saving medium frequency induction
melting furnace

mpass, SWERSXBELATFERIRE, HP “Bf
BiE XWERNEER—SEBEE20%. XTEL
ISO9001 JREIAERR (EX2E CEE+, SGS SLHIIAGE,
FRSatEERIMETFREKE, FREFTHEHR S,
B, 28052 MERNEFASITRE, BIHHER
—SHE.

BEFESNSEHERTBENIZIAT, ERAT
BIFEWMAN™m. TERZAER, AERIIEFIR
HEFN~=RIRS .

BIEFIZERELD, MARER, WEXS; FE8,
EREABLLBFESMITE60%; B8 TR, 3/E.
EHRESMRPIEE, BEER, ZEXHE, GRTS
MENESEMANTE

BZ(E8, 15HE www.tz-hkdg.com &
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Looking Forward to Seeing You at Stand C02 In Hall 16 at GIFA 2023 In June

fRiGR

As the world's largest international trade fair for foundry
technology, GIFA 2023 is an important event for the foundry
industry. It provides a platform for foundry professionals from
all over the world to come together to showcase their products,
share their knowledge, and establish new business relationships.
This year, Weijing, China’s top degating machine maker and
professional grinding solution provider, will be exhibiting at the
event with one 100 square meters booth, although it is first time
for Weijing to join in GIFA.

Weijing will be showcasing their unique degating machines
and grinding machines at booth C02 in Hall 16. This is a fantastic
opportunity for foundry professionals to see first-hand how Weijing's
innovative solutions can help improve their foundry degating and
fettling processes. Weijing has a reputation for producing high-quality,
efficient, and reliable degating machines that are widely used in the
foundry industry.

Degating is a critical process in foundry operations that involves
removing feeders or ingates from raw casting parts. Weijing's degating
machines are designed to provide matchable, flexible and high efficient
degating. No matter you degate parts on the conveyor belt or on the
floor directly, no matter you want wedge for casting iron or hammer for
high manganese steel castings, you always can find the right degating
machines at Weijing,

In addition to their degating machines, Weijing is also a
professional grinding solution provider. They only offer down
to earth grinding machines to help the foundries solve real
fettling headaches with budget investment. Their grinding
machines are highly efficient and durable. Their unique
programming system combines CNC programming features
and robotic programming convenience. No matter the
operators have basic programming knowledge or not, it is
quite easy for them to handle it quickly.

By exhibiting at GIFA 2023, Weijing is demonstrating their
commitment to the foundry industry and their desire to provide
innovative solutions to help improve foundry processes. Foundry
professionals who visit their booth will have the opportunity to leam
more about their products and services, as well as to discuss their
specific needs and challenges.

Weijing's degating machines and grinding machines are designed
to help foundries improve their efficiency, reduce unnecessary
investment, and improve product quality. By investing in Weijing's
solutions, foundry professionals can improve their processes and stay
ahead of the competition.

If you're attending GIFA 2023, be sure to visit Weijing's booth in
Hall 16, stall C02. Their team will be on hand to answer your questions,
demonstrate their products, and discuss how their solutions can benefit

your foundry operations. |

1#51E7-H GIFA & 16 SRIE C02 RS REIZ

EAER ERANERFERARABRZREES, GIFA
2023 RHEBEVWHN—PMEEFMH. SHRBHRSNE
EEWATRET—NFE, EMNEBEREE—ERT
I8 m, DEMINERNR, HFEZHFHOWSZXR . SEF,
FERRHHEBIEREHIEENERHGFTBRRT
RN, MBRABEKLL 100 FAKNRUSE, XA
BAERREE RS GIFA,

MBABKE 16 S48 C02 B LEERRMIIIRFNE
BIREMITEN. XR—MEFNN S, ILHEWRNE
ATEEMREIFBRRTT RINTH B EMIREHGSE
BIfTEIRE, MRARNAEFSRE. SERMTEN
BEOHEE®RE, XEHREFEWVPERZER.

FUHBERFHERFHIH—IXBIRE, BERIIMN
RigFEH EXREOHRO . MRAATNRENSBER
ENRAMETTER. RIEN. BHAYEEMIRITAY.

TCIRRAEEET LEREEAE ENTH#HTHE
HBE, TIeRERARFLEFGTEEREFLIESE
WiEY, (REEEMRLRIIEENENBEIRE.

BRTBEREZI, MRBE—NTERITERIRTT
EHNE. BIRRMEBESSHAITEN, BEEE LA
MERBFRREIERTERR . BiI03TEN RS0
Y. WIRERRIERRES T HIEREINEETINREA
RIZHEF . TICRIFARREHEESHNRENR, 0]
HEERA Z M RIRLE,

BiESRE GIFA 2023, MRABRRT I %S
WRYEE, LARAEMRACIFRRIT R AEHET
ZHRE. SWHMRRARARMABEVEWATHEENS
TN RRS, TSN ERF RN .

MRATRNBERENITEN SEBHFE BN
R, BROAGENRE, AREFRRE. BEREMSE
NRRG R, FEVHEWATTUNEMNNIZ, &
REPRIFANEHL

MRIRSIN GIFA 2023, BSUEUMBLATE 16
S8 C02 RARIREAL it IR IS eI A M B RAVIEIRE,
R G, FTieMiIr0mRRTT RINQEIRAIHIE
WEZiE,
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FHZL Supports Foundry Upgrading with Robotic Arm 3DP and
Intelligent Production Line

IS4 537 HEHN R ESRPEE 3D $TEPHNFNESBEbi=2, Bb
DHFEIHEK

FHZL Supports Foundry
Upgrading with Binder Jetting
Robot Arm and Intelligent
Production Line

During the 21st
China International
Foundry Expo (METAL
CHINA 2023) held from
May 8-11 in Tianjin, the
robot arm binder jetting
sand 3D printer launched
by FHZL, PCM-800R,
has attracted widespread
attention. With its
compact printing platform
and unlimited length
extension, PCM-800R
can meet the demands of
flexible configuration of future digital factories.

The binder jetting 3D printing technology has been widely
used in the foundry industry, and has been recognized as an
important technology to reduce labor and cost, as well as
achieve eco-friendly manufacturing. As a leader of additive
manufacturing technology in China, FHZL has integrated the
latest technology into this binder jetting robot arm sand 3D
printer with aims to solve certain difficulties for foundries in
higher efficiency.

-The new generation sand printer increases the efficiency by
over 40%;

-Al automatic error correction, timely printing error
recovery and continuous print with least material waste;

-An independent negative pressure control system makes
printing more stable and accurate, solving persistent difficulties
of the industry;

-The full life cycle management system for consumables
and vulnerable parts, timely maintenance reminds, improving
the long-term operation;

‘The robot arm printing system with a more compact
structure, has flexible printing configurations achieving molding
accuracy of no less than £0.3mm, and can adapt to various build
materials and binder types.

Compared to traditional printers with fixed job box, PCM-
800R is working on a flexible job box with in-time auto feeding

E58B8H-11 A%
DB +—EFEERE
EEES, BEEERT
— AR E TR SR B Y
B 3D FTEDH, XFRFRA
PCM-800R B9#T3EEHE
R/ NTENNEE . BRI ERR
R, BRFRREFHT
T RIEERENRS, EER
SHAEE IR T iZXE.
FhEESFIBRETRVEL 3D $7
EMABRIEH iZRTH
1S4, WIANZREIES
FEEFSREFA IR
RURLHFETIENEERA ., ELEIEAFTERER
ST ARAI Skl AR AV TR 7 BT A Y
3D FTENHIERTEE R T ARSI, BEBRIFAIRR R L RIZ
i IR — LA PR AR

RS RGTER MR EITEIN, K E—RIES
40% LA EBIREER s

- SCHIEE Al Bi$ETeE, REHEXMTENER, FHis
SHTED, BERAMEIREE;

N REEHRS, IHITEERERR, BRTl
A

BN RBRMeEaRBEREERERE, RSERFRERE
B2, IEEREIET;

HUREBFTEN R R G AREN, FTEREERE, BE
METF £0.3mm, BEESHIRIFIRET .

PCM-800R 18L& ST FTEDHNEC B BT FEIR, =T
ERERENBERE LR, BO TR RIEERE
X BEHFURBOTUANEASHEFBRETTEDR S
B, BUTESNEAERE, SHMESHENE, XYZ =i
BEEETERE, SRITENEEEMAT 0.2-0.5mm;
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to guarantee stable supply for printing; As an perfect integration
of flexible robot control and binder jetting printing system,
PCM-800R has a simple but agile structure. Motions on X/Y/
Z axis are done by robot arm, increasing the build height to 0.3-
0.5mm layer by layer. Its 8-printhead and single pass printing
system achieves super build speed. The simplified structure
brings great convenience for maintenance, configuration
extension and future upgrade.

Although the current structure supports a max build size of
800x500x300mm only, but length extension can be achieved
through the coordination of robot arm and the job box.

In addition, in order to meet the increasing demand of binder
jetting sand 3D printers in the foundry industry, FHZL has also
provided a high-automation production line solution for sand
3D printing, including new/used sand storage, mixing system,
main machine, primary sand cleaning, secondary sand cleaning,
dip-coating zone, tunnel drier, digital vertical warehouse, with
full support of RGV and grab robot arm for transfer. The auto
production line is ideal for digital foundry upgrade.

To face the challenge of increasing demands on higher
efficiency of 3D sand printing, FHZL has launched its largest printer
PCM2500 with build speed of 25s per layer and max build volume
of 2500x1500x1000mm, providing large-scale, fast and reliable
production for the foundry industry. By reducing labor and adopting
fewer nozzle solutions, it helps customers accelerate investment
returns by reducing operating costs.

The robot arm binder jet 3D sand printer has expanded
FHZL's product portfolio and enhanced its competitiveness.
The launch of high-automation production line has brought
new opportunities for further transformation and upgrading of
foundries.

For more information, please visit www.fhzl.co or contact

Mr. ZHANG Wei, Email: zw@fthzl.co m

8 BLB%T!, 1 pass #TED, SCERBUERALHZ; BCBITIEER
#g. ¥ RUNRSENWEEEBHARERER .

BALERIEHARAFTEDR T 3 800x500x300mm,
B E SHTEDERRIE S I SRR EY BT,

PRIEEZ 4, EXTREZEFIESTRPEY 3D FTENHXIEHIEF T
RUsRENTEK, 1ZABERHER THE 3D $TEDE e M r=LL ik
RPOE, BEFE. IRRVE. MR, FTEDEN. —K
B, BB IRIRAL. P Eee A eiESE, £
XA RGV /NE. VMR iRz, BotimRiEE, MRT
BB T,

EXFRS T HEIxa bR 3D FIENAFSERNIEK, %
NEERAR PCM2500 %#£& B &8+ ENRY [a=%l7E 25S &
4, Firkl4r= 2500x1500x1000mm BES LIk, B
FE TR M ARBMETENE, R ATRIRRR
AR RR S RIIMBREEEHA, HBEIZFINR
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B ESFIBRETRPEY 3D FTENAANIEY, ¥R TIE
HETFmE, a7 R TEREER FRAINNTES
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BEZEE, BinE: www.fhzl.co, BERA: KM,
Email: zw@fhzl.co m

Calderys’ Expertise Brings Safe, Sustainable And High-Quality
Innovation To The Foundry And Refractory Sectors

S

High temperatures imply high energy. In a world striving to
reduce carbon emissions, high temperatures also create a challenge
—one that Calderys is prepared to solve.

Calderys is a leading provider of high-quality, efficient and
sustainable solutions for high temperature industrial applications.
It specializes in thermal protection for industrial equipment, with a
range of refractory products, as well as solutions that enhance steel

ABFRFE W AHEESHI AR TTI
Al SEE RERICUFR

IRZE .,

-
o

BnERESHEE. AEIREEIREDRARZ,
SimBE RN ——IUS D A BV EERRAIIRE .

AENrER—RABRFIEHESRE. SRR
SRR RONFHNE . TUNETIIRESIE TR
P, AE—RIIMGTR, UREEHRGaZRaNENRL
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casting, metallurgical fluxes and molding processes. For the foundry
industry, it is a one-stop-shop for all aspects of metal processing:
from melting through to treatment and transfer, for both ferrous and
non-ferrous applications.

Calderys is the fruit of over 100 years of field experience
and innovation in high temperature operations. Leveraging the
combined knowledge of its global network of experts, Calderys
has always tailored its solutions to the needs of its customers. The
company is now a privately owned standalone organization which is
joining force with HarbisonWalker International, the largest supplier
of refractory products and services in the United States to create a
leading world-class refractories solutions provider with increased
reach and scale.

Calderys’ footprint in China: decades of
services to the high temperature industries

Calderys’ history in bentonite solutions for the molding shop
dates back to 1998 when one of its precursor companies, S&B,
expanded into the country. S&B would go on to be acquired by
Imerys in 2015, becoming Imerys Metalcasting Solutions, now
integrated to Calderys.

For the melting solutions, the presence in China began
in 2002 in Shanghai. In 2005, the Imerys group acquired
part of the activities of Plibrico International and Lafarge
Refractories. Under the merger of these two activities,
Calderys was born.

Today, Calderys offers refractories solutions for the melting
shop thanks to its production site in Zhangjiagang (Jiangsu
Province) which opened in 2006. The plant was ISO 9001 (quality
management) certified in 2012 and ISO 14001 (environmental
management) certified in 2013. It now employs more than 90
people, and produces annually more than 30,000 tons of refractory
products for about 500 customers.

Concerning the molding shop, the company’s advanced
products and services enhance the metal casting processes of its
foundry customers thanks to its production site in Jianping (Liaoning
Province).

Refractory solutions for the melting shop

Calderys’ expertise in the refractory sector goes all the
way back to 1908. The technology has advanced significantly
since then, but Calderys remains at the forefront of refractory
technology for the foundry’s melting shop, supplying a full range
of refractory solutions, customizable to the unique requirements
of the foundries.

Calderys China Vice President, Fiona Yang, leads Calderys
China’s business operation, from new business development to
customer satisfaction.

F. Yang reflects on how Calderys is adapting in an ever-
changing world. “It is thanks to our commitment to continuous
innovation and our willingness to embrace new technologies
that Calderys is able to keep growing and responding to our
customers’ evolving needs, especially linked to climate change,”
she says. “With rapid technological change and global net-zero
carbon emission targets, we are powering new solutions to create
value for customers while respecting our environment.”
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Silica Mix refractories is a good example of a solution
developed by Calderys that is tailored to the foundries’ processes.

SILICA MIX refractories: tailored to the
coreless induction furnace

Ensuring the availability, reliability and safety of coreless
induction furnace (CIF) operations is essential within the casting
process. Central to this is the approximate 100mm-thick working
refractory lining. This separates the water-cooled coil from the
molten metal, which reaches temperatures of up to 1,600°C. Failure
of this lining is not an option: it would result in catastrophic damage
to the CIF, putting workers at risk and leading to an extended stop in
production.

Calderys produces its silica-based refractory solutions,
SILICA MIX thanks to a unique position. Firstly, from high-
quality quartzite that can be found at Calderys’ quarry in Sweden’s
Dalsland region and, secondly, thanks to the production capacity
of the production site in Amal, just a few minutes away from the
quarry. This exceptional material is the highest-grade raw material
for silica-based refractories in the world and offers a range of unique
properties:

-Excellent refractoriness (about 1,700°C) and resistance to
thermal shock, reducing the risk of cracking to the lining,

-Ultra-low surface porosity when sintered, reducing the risk of
steam ingress through the lining and damage to the coil.

-Strong resistance to chemical attack.

‘Relatively low density, resulting in low heat loss.

-High (acidic) pH, making it compatible with most iron slags

These qualities offer enhanced protection of CIF components
and increase the operating life of SILICA MIX refractories
when compared to other furnace lining solutions. Time between
maintenance stops is therefore extended with SILICA MIX —
helping to maximize furnace uptime.

Calderys also developed a boron-free SILICA MIX product
that matches the performance characteristics of standard SILICA
MIX products. In trials, these products showed no signs of
cracking or ingress of molten iron, even after a high number of
heats and in one-shift operations, where continuous cycles of
heating and cooling place significant stress on the lining.

High-quality bentonite at the heart of
Calderys’ solutions for the molding shop

Calderys’ offer includes a wide range of solutions for
the molding shop based around high-quality bentonite
reserves. Bentonite is supplied to the Chinese market from
Calderys’.

Jianping quarry and factory site in Liaoning, which expanded
in 2020 to double the capacity of the dryer and install new milling
capacity. The high grade of raw material is characterized by high
thermal durability, high green compression strength and high
wet tensile strength. Annual production stands at 250,000 tons,
supplying about 300 customers in China.

The Jianping quarry contains 2 million tons of high-quality
bentonite raw ore reserves, which can ensure a continuous supply
of high-quality products to foundry customers. The management of
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this quarry is considered a benchmark in the industry, thanks to the
company’s mine restoration and management programs.

After nearly 10 years of working hand in hand with the
foundries, Calderys has become one of the major foundry
bentonite suppliers in Asia. The company’s molding shop
solutions offer foundries the opportunity to improve casting
quality and reduce scrap and rework rates — with knock-on
benefits for energy and resource efficiency, as well as cost
reduction. The products can be tailored to meet customer
requirements, with activation precisely controlled to ensure
stability. For green engineering blends, Calderys experts
formulate specific bentonite-based solutions based on site visits
and thorough analysis.

Calderys is a true one-stop-shop for foundries, offering high
technical expertise from the melting shop all the way down to the
molding shop. Leveraging a global network of expertise with local
points of contact, Calderys works hand in hand with the foundry
shop and has - over the decades - become a true partner to the
foundry men and women.

Calderys Zhangjiagang takes the lead in
environmental protection and workers’ health

Calderys opened its Zhangjiagang Plant in Jiangsu Province
in 2006 to produce refractory products for the Chinese market.
In 2021, the plant achieved a first for the refractory industry,
when it was recognized by the provincial government for
leadership in environment protection.

That journey had begun five years earlier, when the plant
improved the quality of its raw materials. The new materials contain
significantly less water, allowing the Zhangjiagang.

Plant to reduce the use of its natural gas-fired drying kiln —
a step that substantially reduced energy consumption and related
carbon emissions. In total, natural gas use fell by 23,000m’ per
year.

In addition, the plant improved its dust control measures,
using dust-proof partitioning to protect workers from
exposure to airborne particles, and dust extraction systems
to collect dust for disposal. Airborne dust concentrations
now average 4.3mg/m’ compared to the national regulatory
standard or 120mg/m’.

In March 2023, Calderys China was listed as an Environmental
Protection Demonstration Enterprise by the Suzhou Ecological
Environment Bureau, thanks to the teams’ efforts in dust control,
management of dangerous chemicals, and overall environmental
compliance. The Bureau’s list of enterprises includes 156
companies. The accreditation aims to encourage companies
and institutions to play a positive leading role in ecological and
environmental protection.

Visit Calderys at GIFA 2023

Calderys will present its products and services at GIFA — the
leading international Trade Fair for the foundry industry — will
take place on the 12th to 16th of June in Diisseldorf (Germany),

with Calderys in Hall 10, stand C72. m
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Hungarian Die Caster Cuts Energy Consumption By 26% with
OEM Furnace Relining From Strikowestofen

R FI ESHED B OEM #EiH
1SREFEIFE 26%

Based in Hungary, FEMALK Zrt. has been supplying
the global automotive industry with high quality aluminium
castings for almost 30 years.

Melting up to 4000 tons of aluminium per month to
produce parts ranging from engine and gearbox supports,
suspension components and electronic covers, to headlight
and thermostat housings, FEMALK needs its melting
and dosing furnaces to operate with high levels of energy
efficiency. Even after years of service.

To see where potential savings and sustainability gains
could be achieved through equipment modernization options,
the Hungarian die caster approached long-term supplier
StrikoWestofen, via local agent PRACTILUB Professional
Zrt., to review equipment and identify opportunities.

Melting furnace: exceeding energy reduction
expectations

FEMALK asked StrikoWestofen to start by looking at
a 12-year-old StrikoMelter shaft melting furnace in need of
relining.

StrikoMelter is energy efficient design, as hot waste
gases from the melting process are used to preheat the
melting material in the EtaMax shaft prior to the actual
melting process. Ideal for helping die casters achieve their
sustainable casting goals.

But as with any melting furnace, mechanical and
thermal stress caused by temperature deviations, charging
materials and dross, make refractory relining an inevitable
and necessary process for maximizing furnace lifespan,
optimizing melting performance and avoiding damage-
related energy loss.

Based on performance tests carried out in partnership
with FEMALK prior to relining, StrikoWestofen identified
that energy savings of 22% could be achieved with a full
relining of the furnace melting chamber and partly cosmetic
repair of the holding chamber. Not enough, further energy
saving options had been carried out such as the optimization
of the melting process.

The StrikoMelter was removed, relined, re-installed and
tested under full operational conditions in less than 4 weeks,
with results showing that the energy consumption per ton of
molten aluminum had been reduced by 26%, significantly
above the target set.

Bence Goloncsér from FEMALK commented:
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“StrikoWestofen were very transparent from start to finish,
working in partnership with us to obtain true performance
figures - pre and post relining - to set and measure targets.
“We knew that the saving level estimated was based on a
50:50 ratio of ingots/returns. However, operating needs meant
the post-refurb testing was carried out with ingots accounting
for approximately 91% of charging material. Given that this
should have resulted in a lower % improvement - as charging
with larger quantities of ‘new’ aluminium ingots consumes
more energy - to have achieved savings greater than the
target specified was very impressive. We are delighted with
the results and the speed with which this project took place.”

Dosing furnace: two Westomat relinings in
two weeks

As part of its energy efficiency review of FEMALK’s
equipment, StrikoWestofen also refurbished two Westomat
dosing furnaces. Relining dosing furnaces with OEM parts
rather than third-party alternatives has been proven to reduce
energy consumption by up to 50% - a fact FEMALK sought
to capitalize on.

StrikoWestofen has developed a dosing furnace relining
service which uses high quality pre-casted refractory parts. As
well as improving insulation and therefore energy consumption,
this approach also means relining can be carried out far quicker.
This is due to the pre-casted refractory parts being delivered in
a pre-sintered state, therefore speeding up the heating process
once work on the furnace is complete.

Holger Stephan from StrikoWestofen said: “We
completed relining work on the Westomat in less than 2
weeks, ensuring minimal disruption for the customer. At a
time when energy costs are so high, the savings generated,
combined with the performance improvements delivered for
the StrikoMelter, will enable FEMALK to reduce operational
costs and optimize ROI on their equipment. The project also

supports the customer’s focus on sustainable production.” m

“EAMIE, MAENTRKFEFEETHRE/RIP
B9 50:50 LEBIMBAIIA . AT, EZERBKEREEHN
IPHEERIIK 2 RHEHTH, HIREOSETPRN
91%, XHRBHRLENZSRE, HARESHHE
RERIFHSERESHRE, REHOTREMRSTE
R, X2LAMRRZET . BAIGXANIEBIpLRME
EEREREIEX. 7

EE=: BEARREMAX Westomat 4

EAST FEMALK IR BEEREEN—2H, VAR
FARNELEH THE Westomat EFE} . FLIEHA,
FHOEMEHMARE=FBRBENEREE T
LUGEEFE R D 50%, X2 FEMALK R8BI kK1Y
MR,

SBARRAREFFR T — S R E FRHIfid KBB4
NEEFEAIRS, ZIRSBR T oI LUL B &M RE(KEE
I, REKRETLIERBEHTIRY . X2HRFHEmK
B REMRERSTRMAN, —BERFENTIESMK,
F A IR AR FE

REERRALXIWERE - FIEFTIR. “FA
FEARE 2 AR EASAT Westomat B4 T 1,
BERNEFPHTIHEESRK. St WHNBERERREAZ
BEn, ZWBTAMNMA, LK StrikoMelter B9
HERENE, BIR(E FEMALK RBMNEERAFHMHE
RENRERIRE, ZHEAXREANTOFEE
FRXiE, "

Corporate Collaboration With Zeiss and A3DS for Customized
Digitization in Industrial SMES
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Siempelkamp Foundry presents world’s
largest non-contact robot measuring cell
Together with its project partners, ZEISS Industrial Quality
Solutions and the startup a3Ds, the Siempelkamp Foundry
presented the world’s largest non-contact robot measuring
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cell to the public at large today. “With this unique and highly
innovative technology we are further advancing our comprehensive
digitalization strategy. We are now able to track the entire
component geometry of our products, from model to casting mold,
all the way to the finished casting, in a digitized manner,” explains
Dr. Georg Geier, the foundry’s managing director. As a world first,
the new robot measuring cell is the special pride of the world’s
leading, Krefeld-based hand-casting manufacturer. It allows for
the fully automated, non-contact and reliable inspection of finished
components up to a weight of 240 tons. Even though the robot
measuring cell is nearly as large as a tennis court, its measuring
accuracy is less than 0.6 mm thanks to up to twelve million 3D
measuring points. “This system is the most advanced and powerful
of its kind and helps us further optimize our casting and production
processes through digital technology,” Geier adds. The foundry’s
customers also benefit from the new metrology: owing to the
millimeter-accurate inspection of components which are several
meters long and weigh several tons, the quality of the components
increases in terms of sustainability and efficiency in processing and
operation.

New digital metrology is also used at the
beginning of the process chain

However, in the future not only the finished cast
components of the Siempelkamp Foundry will be inspected
for complying with the highest quality standards with
millimeter precision based on digital technology. Already at
the beginning of the process chain, the foundry employs 3D
metrology from ZEISS Industrial Quality Solutions, which
was also demonstrated today. With the ZEISS T-SCAN hawk,
the foundry has considerably further expanded its possibilities
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concerning optical laser metrology. The handy scanner can
check the dimensions and geometries of wooden models
that constitute a positive of the finished cast component with
great precision and avoid errors at the very start of component
production. “In this way, target and actual values can be mapped
very transparently for our customers in the early stage of our
production processes. This opens up previously unimagined
potentials in terms of construction precision,” elaborates Dirk
Howe, Managing Director of the Siempelkamp Foundry.
Thanks to the software platform ZEISS Quality Suite, the entire
component development can be seamlessly tracked throughout
the entire process in the foundry. The foundry’s customers
benefit from a wealth of information gained through the digital
processes concerning the manufactured components, which can

serve them in their further use.

Digitalization offensive succeeds thanks to
strong technological partnerships

At today’s presentation of the latest successes of the
digitalization strategy of the Siempelkamp Foundry, Dirk Howe
expressed his great pride in the developments that have been
achieved together with ZEISS Industrial Quality Solutions and
a3Ds. The commissioning of the technologically groundbreaking
robot measuring cell, he said, constitutes the latest success
in the Siempelkamp Foundry’s complete concept in order to
make its entire process chain more automated and digital. The
Siempelkamp Foundry already set benchmarks last year by
digitizing its crucible induction furnaces. By optimizing the
metrology in the foundry, yet another pioneering achievement
has now been implemented.

“In conjunction with our collaboration partners we have
developed the world’s first high-tech robot measuring cell for
such large and complex components on our own initiative.
In this way we are strengthening Germany as a business
location for the long haul and at the same time make a notable
contribution to more digitalization and automation in Germany’s
SMEs. We are pleased to now be offering customers throughout
the world solutions of even better quality to improve their
competitive edge”, Howe said. |
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Fully Optimised for Sustainability
SR TITER R

BMW Group Plant light metal foundry recertified
by Aluminium Stewardship Initiative (ASI) +++ Solar
aluminium meets more than a third of light metal
foundry’s annual requirements +++ Almost two thirds
of aluminium used comes from recycling loop

The BMW Group's light metal foundry in Lnadshut
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has once again been certified by an independent party
for its sustainable use of aluminium — meeting the
standards of the Aluminium Stewardship Initiative
(ASI), an international non-profit organisation supported
by environmental and industrial associations, aluminium
producers and processing companies. The ASI defines
sustainability criteria for an environmentally and
socially responsible aluminium value chain.

“Sustainable extraction of raw materials and
conscious use of resources play a key role for our in-
house component production and our global supplier
network,” says Dr Joachim Post, member of the
Board of Management of BMW AG responsible for
Purchasing and Supplier Network. “Sourcing aluminium
produced using solar power for our in-house component
production lowers our CO2 emissions significantly. The
circular economy is also key to reducing emissions and
conserving natural resources. Going forward, the aim
is to build our new vehicles with 50 percent secondary
raw materials.”

Solar aluminium meets more than a third of
annual requirements

Landshut’s light metal foundry, the BMW Group’s
only production facility for light metal casting in
Europe, is among the most advanced, most sustainable
foundries in the world. Thanks to its use of inorganic
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sand cores, the casting process is virtually emission-
free. The light metal foundry began sourcing aluminium
produced using solar power in 2021. Since producing
aluminium is highly energy-intensive, the use of green
power such as solar electricity offers considerable
potential for reducing CO2 emissions. The tens of
thousands of tonnes of solar aluminium supplied in this
way meet more than a third of annual requirements for
the light metal foundry at Plant Landshut.

CO,-optimised recycling loop with closed
foundry loop

Along with steel, aluminium accounts for the largest
share, by weight, of the materials used in BMW Group
vehicles. Around two thirds of the aluminium used in
Landshut comes from a recycling loop — with almost
two thirds of this from the foundry's own closed loop.
In this way, the BMW Group is consciously reducing its
use of more CO,-intensive primary aluminium in favour
of a CO,-optimised recycling loop. Green power is also
used to produce it.

The BMW Group has a long tradition of responsible
use of aluminium. For more than ten years, the light
metal foundry has been working with local processors
to implement a recycling loop for post-production scrap
metal salvaged from the foundry process. The decisive
factor here is clean separation of aluminium residues.
Residues are collected from all casting and mechanical
processing stations according to type, so materials with
different compositions are not mixed. This means that,
after reconditioning, aluminium waste can be reused to
manufacture the same components.

“The BMW Group has supported the Aluminium
Stewardship Initiative from the beginning,” says Dr Stefan
Kasperowski, head of BMW Group Plant Landshut and
the light metal foundry, which is the largest production
area at the plant in Lower Bavaria. “We are fully aware of
our responsibility and value sustainable production of raw
materials for our manufacturing.”

Last year, employees at the light metal foundry
produced around 3.3 million cast components with a
total weight of more than 73,000 tonnes. The scope of
production includes engine components such as cylinder
heads and crankcases, components for electric drive trains
and large-scale structural components for vehicle bodies.

The responsibility of the BMW Group extends beyond
recycling to the aluminium used. The conditions under
which the raw material bauxite is extracted by open cast
mining and processed in countries like Australia, Brazil
and Guinea are also important to the company.

The BMW Group is in direct contact with
aluminium suppliers and recycling partners in an effort
to gradually expand ASI certification to the entire
material cycle — starting with the producing mines.

The light metal foundry has now been certified to
the ASI Performance Standard for the second time.
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The auditing criteria require evidence of material
stewardship, such as a holistic lifecycle analysis for
the company's own products and a comprehensive
recycling strategy, as well as compliance with standards
for transparency, overall management and corporate
integrity. The initial successful certification in
accordance with the criterion of material stewardship
took place in December 2019.

Source: www.press.bmwgroup.com ." W

Pace Industries Plans $2.8 Million Expansion For Tennessee Plant
Pace Industries it 280 Al EHMAEI

Pace Industries LLC is investing $2.8 million to expand
manufacturing operations at its facility in Jackson, Tennessee.
The aluminum, zinc, and magnesium diecasting manufacturer
will add 49 new jobs while meeting increased customer demand
from a wide range of industries. “Pace Industries has always
believed that the greatest asset a company has is its employees,
and through this expansion, we hope to sustain permanent
growth and the financial independence of our employees
while raising the quality of life experienced in Jackson,” said
Pace Industries General Manager Jerry Peterson.

Tennessee Department of Economic Development
Commissioner Stuart McWhorter said, “Pace Industries could
have chosen to expand at any one of its locations, but it’s a
testament to our state’s skilled workforce and business-friendly
atmosphere that this company chose Tennessee. Jackson and
Madison County have a robust manufacturing industry that will

be the ideal climate to support Pace Industries’ success. W
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Expanded Production, Capabilities At Godfrey & Wing
Godfrey&Wing 281 K=&

Godfrey & Wing, which manufactures and supplies
equipment, sealants, and services to seal porous materials, has
expanded vacuum impregnation production capacity at its North
American service centers. The focus of this growth is to help
manufacturers ensure part performance and build their business

Godfrey&Wing A B HiEFIRMIgE. BHFIMNEE
ZHMRHRMIRS, ¥ A THILERSHONETREME
Arge . X—¥ BENER R A HIERRIESHEeE, &
2023 FFIAKRIEFH E RS
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profitability in 2023 and the future.

The expansion results from applying Godfrey & Wing's
Production System (GPS) to improve efficiencies and eliminate
waste. Production capacity has increased by more than 30% and
lowered operating expenses.

The company said it is able to provide new and proven
vacuum impregnation solutions for components ranging from
die castings to electronics to graphite and EV batteries—which
in turn enables them to serve manufacturers that are introducing
new materials and product designs requiring vacuum
impregnation.

"Our expansion is vital to solving manufacturers' porosity
sealing challenges, said Alexander Alford, CEO of Godfrey &
Wing. "This allows the best manufacturers worldwide to trust
Godfrey & Wing to meet their requirements and the integrity of
their bottom line."

Godfrey & Wing's service centers are in Aurora, Toledo,
and Defiance, Ohio; Saginaw, Michigan; Milwaukee; and Santa
Catarina, Mexico— all geographically positioned to serve the

heart of the North American manufacturing industry.
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Thermotec Acquires Pc Campana Mini Riser Division

Thermotec 28181 Pc Campana &3
B AJLss

THERMOTEC, Inc., a REFCOTEC & Koremart joint-
venture, has acquired PC Campana’s sand mini-riser division in
Lorain, Ohio.

PC Campana has served the metals manufacturing industry
with consumable products since 1969. Its mini-riser division
was launched in 1984, producing exothermic sand mini risers
that could withstand the forces of high-pressure sand molding.

Historically, THERMOTEC’s feeding-aid offerings have
been limited to vacuum-formed fiber options—the acquisition
immediately widens its product offering to include a full
line of mini-riser products, which the company says are
popular due to their rigidity and superior feeding ability with
improved yields.

Mini-riser production will take place at existing
THERMOTEC facilities with stringent quality standards and
short lead times. W
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Gm Secures Lithium Source With $650 Million Investment,
Supply Agreement

BRSFEAEEILT 6.5 {2

General Motors Co. and Lithium Americas Corp. plan to jointly
develop the Thacker Pass mine in Nevada, the largest known source
of lithium in the U.S. and the third largest in the world. Under their
agreement, GM will make a $650 million equity investment in Lithium
Americas—the largest-ever investment by an automaker to produce
battery raw materials.

The Ultium platform is the foundation of GM’s EV strategy,
including the battery cells, modules, and pack, plus drive units
containing electric motors and integrated power electronics. It underpins
GM’s EV architecture and was developed with a common set of
components. Certain vehicles built from the platform will offer battery
energy storage options from 50 to more than 200 kWh and driving
range of up to 450 miles on a full charge.

Lithium Americas estimates the lithium extracted and processed
from the project can support production of up to 1 million EVs per year.
Lithium carbonate from Thacker Pass will be used in GM’s proprietary

152 IR M Y
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228 (Lithium Americas Corp. ) HXIBEFFEREIEM
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Ultium battery cells. Lithium is a key material in lithium-ion
batteries and stands up well to repeated charging and discharging
(including enabling fast charging), delivers higher energy density,
and offers more usable capacity than other battery types.

GM is launching a broad portfolio of trucks, SUVs, luxury
vehicles and light commercial vehicles using the Ultium Platform,
including the GMC HUMMER EV Pickup and SUV, GMC Sierra
EV, Cadillac LYRIQ, Cadillac CELESTIQ, Chevrolet Silverado
EV, Chevrolet Blazer EV, Chevrolet Equinox EV, BrightDrop Zevo
400 and BrightDrop Zevo 600.

“GM has secured all the battery material we need to build more
than 1 million EVs annually in North America in 2025 and our
future production will increasingly draw from domestic resources
like the site in Nevada we’re developing with Lithium Americas,”
said GM Chair and CEO Mary Barra. “Direct sourcing critical EV
raw materials and components from suppliers in North America and
free-trade-agreement countries helps make our supply chain more
secure, helps us manage cell costs, and creates jobs.”

Lithium Americas President and CEO Jonathan Evans said, “The
agreement with GM is a major milestone in moving Thacker Pass
toward production, while setting a foundation for the separation of
our U.S. and Argentine businesses. This relationship underscores our
commitment to develop a sustainable domestic lithium supply chain for
electric vehicles. We are pleased to have GM as our largest investor, and
we look forward to working together to accelerate the energy transition
while spurring job creation and economic growth in America.”

Production at Thacker Pass is projected to begin in the second
half 0f 2026.

GM has announced four U.S. cell plants with annual capacity
of 160 gigawatt hours, including the Ultium Cells joint venture
plant with LG Energy Solution in Warren, Ohio, which is in
production, and additional JV sites in Spring Hill, Tennessee, and
Lansing, Michigan, that are scheduled to open in 2023 and 2024,
respectively. The first three Ultium Cells plants are expected to
create 6,000 jobs in construction and 5,000 in operations. The
automaker is building EVs in two Michigan plants, one Tennessee
plant and one Ontario plant, and its suppliers are investing to create
a robust North America-focused supply chain for EV raw materials,
processed material, and components, with major projects under way
in California, Texas, Ohio and Quebec. @
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METAL CHINA 2023—A New Chapter for High-
quality Development

HESEXEXESLD, AEEREE
RREFhRE

On May 8-11, METAL CHINA 2023 was successfully held at the
National Convention and Exhibition Center (Tianjin), bringing together
thousands of exhibits from the entire industry chain and nearly 1000
well-known enterprises from over 30 countries and regions, showcasing
and openning a new chapter in the high-quality development of the
foundry industry.

The exhibition covers an exhibition area of over 80,000 square meters,
with a total of 6 themed pavilions and over 100 supporting events, attracting
127,616 professional visitors from more than 30 countries and regions.
As the first regular event in the post-pandemic era, METAL CHINA
once again showcases its industry influences with its 36-year history. The
exhibition hall is filled with joyful and fruitful atmosphere, most of the
exhibitors and visitors said, “‘there are many visitors visiting our booth, more
than expected", “‘we have made several deals at this exhibition”, “‘face-to-face
communication is really exciting”, "there are so many intemational buyers,
we have established contacts and preliminary intentions”, “it’s a fatastic
event with well-organization and round services”, "the exhibition is burst
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of vitality", "it’s a worthwhile trip", “we are looking forward to the
next METAL CHINA”, etc..

In order to achieve the "mutual satisfactation” of exhibitors and
visitors, METAL CHINA 2023 is consisted of 6 themed halls of
advanced foundry equipment, green raw and auxiliary materials, high-
end casting, featuring in investment casting area, wear-resistant parts for
mining and metallurgical heavy machinery and engineering machinery,
industry cluster area, art casting area, etc.; at the same time, there are
Peru and Kenya pavillion shows the interation of foundry and other
elements. New technologies, products, and purchase orders have built a
bridge for the world foundry industrial chain.

During the four exhibition days, more than 100 exciting events
were staged, focusing on the hot topic of high-quality development,
including new product launches, theme forums, sourcing fair, strategic
signing activities, and award ceremonies; Leading enterprises and
SME:s present a vibrant development trend; There is a whole industrial
chain, from high-end castings to intelligent equipment, and green
advanced materials. New products, technologies, solutions, and trends
are intertwined here... joyful and thoughtful discussions, innovative
solutions are blooming, showing a thriving industry trend.

Meanwhile, as another important part of the 7th China Foundry
Festival, the 19th China Foundry Association Annual Meeting was
held, during which China Foundry Industry Data was released, the
total casting production of China in 2022 reached 51.7million tons,
down 4.3% year on year. The theme of this annual meeting is "New
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Concept, New Pattern, New Development", several sub forums were
held including the topics of nonferrous alloys and special casting,
advanced steel casting technology, automotive castings and lightweight
technology, advanced cast iron technology, cutting-edge technology,
and green low-carbon intelligent casting.

METAL CHINA 2023 has concluded with a big success. A
brand new METAL CHINA will be staged in National Exhibition and
Convention Center (Shanghai) again, from July 4-7, 2024. A machinery
industry mega event, covering foundry, diecasting, metalforming, heat
treatment, surface engineering, welding, jointly created by 5 industry
associations, will grandly display at 8 themed exhibition halls, with
an exhibition area of 230,000 square meters, showing the whole
manufacturing industry chain. Looking forward to your continued
attention and participation.

For more information, please visit www.expochina.cn or email
to limengmeng@foundry.com.cn |l
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China Exhibitor List at GIFA 2023

RS

REHISEE GIFA

No. 2F) &R Company name Booth No. EE#=H Main products Email
FMERY 7= mBRAR FRIE. BWE. RRRIE. ERA. RBA. TOIK, BAEMNAE. Brown Fused Alumina, White
1 [ZHENGZHOU SINABUDDY MINERAL Fused Alumina, Tabular Alumina, Alumina Balls, Bubble Alumina, Fused Mullite, Spinel, Black Silicon | sunnygao@sinabuddy.com
Co.,LTD 12A23-1 |Carbide, and Graphite.
InBeERHHOFRAR NEIFLITF 1984 F 12 AEFEEBREB TR ABHOERMIL, FMZEA 558 Ht.
2 [JiangSu Nonferrous Metals I/E Corp. [*™7"7"|Established in December 1984 with the approval of the China Nonferrous Metals Industry Corpora- Ixw@jsmetal.com
Ltd 12A23-2 [tion, started with a registered capital of 5.58 million yuan.
S EMF MR ERAT B AEFEAEE D R RIRIBA I AN, AFERE®EiEi8. Main products include sic ceramic
3 |Hebei Shanchu New Material Co., foam filter, alumina ceramic foam filter, zirconia ceramic foam filter, extruded ceramic filter, alumi- james@bdningxin.com.cn
Ltd. 12A25 |num filtration cloth filter, and silica mesh filter for iron and steel.
BN FREEBAIRERIETLR W W ML, FERA. B, i, RECER, R BB B8 EBIHE.
4 |TENGZHOU FENG ERDA METAL steel shot, steel sand, steel wire cutting shot, stainless steel shot, aluminum shot, copper shot, graded| china_b@fengerda.com
PRODUCTS CO., LTD 12D16 |abrasives; etc. W
N = “RREEL” AR, FSRIRAEE. BHIKSGT. EBRR). PUCB ABEER. AKES.
§ N g I\
5 Eﬁﬁ%ﬁﬁﬁﬁ%ﬁsﬁals Co..Ltd “Shengshi Weiye” brand graphitized recarburizer, casting grade silicon carbide, anti-veining addi- chinaweiye@pdswy.cn
Y N 12E23-A [tive, ceramic foundry sand, PUCB composite sand and manganese nitride.
SRR R MR AR AR o N + &y IS
6 | JINAN COSAVE NEW MATERIAL i EBFRBREG, Ra®, 2EN, KUK, 88, ruas. ) cherry@cosave.cn
CO.LTD 12623-B recarburizers, ferroalloys, inoculant, nodulant, filters , and furnace lining materials.
MEATEREERERAR BIREERA. WED. REEWAL. AHEWED. MLTIA. SBUWAL. BA. FEh. TR BRERFR
7 |ZIBO TAA METAL TECHNOLOGY A BEOAE, Bimh %S RER M. High/Low carbon steel shot,Steel grit,Stainless shot,Stainless abrasive.b@taa.net.cn
CO.,LTD 12E23-C |grit,Steel cut wire shot,Peening shot,Aluminum shot,Zinc shot,Copper shot.
HIX2ERGEBRXRERAR
8 [Wuhan Jianheng Matel Technology 13B04 |http://www.jhcastings.com/ lgmhust@gmail.com
Co., Ltd.
SAALBXERAN RSB IR AF) HY RN IE S HERHEERNIM IS4, wide variety of high-grade precision castings and
9 |HEBEI LIANSHUO MACHINERY MANU- machined parts in all kinds of Iron, steels with serving a wide range of fields in Automotive Industry, sales@lsmmachinery.com
FACTURING CO.,LTD 14C06-A |Fluid Handling, Construction Equipment, Building Hardware, Railway and Transportation etc.
R K SR A TR AT MIRREHE. ERNEEN. RBIGEXFMH. AMNESH. REEFE. T UNMESESE. BERE
10 YAﬁTAI MEIOOEN INTELLIGENT MACHIN- %T?E.‘K#bo Machine Fool casyings, compresdsor l<:asting§, power _generatiﬁ_n equipmgnt calstings, inter- chenxuemao@126.com
ERY TECHNOLOGY CO.LTD nal combustion engine castings, pump and valve castings, mining machinery castings, low pressure
’ 14C06-B |aluminum alloy parts.
AR EFRR R ERAT ) . Steven.song@china-windus.
11 WINDUS Global, Inc. Lco6C www.china-windus.com e
TRERNBHESERAR FEERBEEAE. BEXE. EF. SEIRESMA. Wie. EmE, =R OzRF RS,
12 [Ningbo Jingiu Mechanical and Elec- Specializes in steel casting parts and fabrication parts, heat treatment and machining. Our products jingiu@jingiucasting.com
trical Casting Co, .Ltd 14C06-D |are widely used in engineering machinery and other fields.
13 |UGM GROUP LIMITED EFE%@*&: RIS, i%‘(z%ﬁﬂ, hE%TJébEiE%,d'@ﬁEiE%, Bk, BrfehE, Our company (UGM)is a
14C06.E |BENera corporation to produce the carbon products .
3 TNEN A=
AL F R R RAD] —REBEFHERRNI T, BIRBE=FL7, RP,HP, UHP, Mainly producing graphite electrode,
14 |Hebei Zhufeng New Material Tech-
electrode has three grades, RP, HP, UHP.
nology co., Ltd. 14C06-F
5 N — ABREBEFMARADEA, &, NBARKES. FRRSERBNAESEZEN™R. Aluminium
15 iz’é%{ii*ﬂ%&)&ﬁﬁﬁ’&ﬂ 15A11 |alloy cylinder block, cylinder head, robot body casting, new energy automotive motor shell and other asdfwl@chinaasd.com
Shanghai ASD Robot Co.,Ltd. A h g
automotive lightweight products.
Ot ), K 7 INT] s s . . .
16 'ﬁ/i\;;\liﬁgﬁféiﬁﬁﬁﬁgﬁl\ﬁ?CH TRBEOHFEN. BFPBOFEN. BOFSKE, BEERMIR, BEERLERS Vertical centrifugal | tony@centrifugalcastma-
NOLOGY & DEVELOPMENT CO., LTD. 16801 casting machine; Horizontal centrifugal casting machine; Centrifugal casting mold. chine.com
LR EEAF LB RAF B ERTR, FWEERE, TN, o, BAERR, RRZR, BAT, BR, IR, FihRE,
17 [Shandong Huxiwang Group Foundry MBS AJKEFE Centre Beam, Gear Box, Hub Carrier, Carrier-Diff, Balancing Shaft Bracket susan.yin@sdhxw.com
Co.,Ltd 16802 |Wind Power Housing, Connection Housing, Robot Base, Robot Connection Plate.
B RAMITENMENSERAT g | —REWEFMANERRE, FEFRIGENSMER. SMEMTAHEE~R B, Specializesin
18 [Qingdao Fringsman Machinery Man- | szaszm+% |shot blasting cleaning equipment, dust removal and environmental protection equipment, as well as tao@fringsman.com
ufacturing Co.,Ltd 16A14 |high wear-resistant castings and processed parts.
ErRRRROBIRAR . ]
19 AMSKY Technology Co., Ltd. 1R http://www.amsky.cc/ zhangj@amsky.cc
BIEEABRAT y = . ) . allen.zhao@meide-casting.
20 JINAN MEIDE CASTING CO.,LTD [,;21161( http://www.meide-casting.com/cn com
IAmMEERAETAGRAT . L Customer0@NQ-Diamond-
21 | Jiangsu Naigi Diamond Tools Co ,Ltd. | 168162 http://www.naigicn.com tools.com
HERREEHRQAT METBSHIE. . RS D HENREMARHIE. 3D HEMRFH I Bk, 3D HEIF@mMARS.
22 |KOCEL INTELLIGENT MACHINERY Binder jet casting, metal and ceramics 3D printing equipment R & D and manufacturing, 3D printing Shirley.Lee@kocel.com
LIMITE 16B16-3 |digital factory construction, 3D printing products and services.
KESTEEIRFER IR AR BEMEEW, SHERN, SEEATER, REAREN, JER, SESEW, MEEENE, BTR,
23 |Dalian Jinhaolong Machining Manu- R EENZETMH, Carbon steel, martensitic stainless steel, austenitic stainless steel,duplex,super 15898120907@139.com
facturing Co.,Ltd. 16F03 |austeniticduplex,high tempreture alloy steel,Hastelloy for pumps,valves, compressors.
TRENEERHERAE RMUZLEEEEREBWRARITHNE. =RFL. MRAR. RRZIFN—IERNRS. TEFHEE
24 |Ningbo Heli Technology Sharehold- TRAEZ 814, Provide one-stop service for all kinds of aluminum alloy and high-strength steel young@helimould.com
ing CO,.Ltd 17D50 |mould design and manufacturing, product development, material research and technical support.

FEFHEN= CHINA FOUNDRY ASSOCIATION
BX& A Contact: Ms. YOU Yang, youyang@foundry.com.cn Ms. Sofia Nie, niefei@foundry.com.cn

JUNE 2023 CHINA FOUNDRY ASSOCIATION | FOUNDRY-PLANET.COM | 33



mailto:sunnygao@sinabuddy.com
mailto:lxw@jsmetal.com
mailto:china_b@fengerda.com
mailto:chinaweiye@pdswy.cn
mailto:cherry@cosave.cn
mailto:abrasive.b@taa.net.cn
http://www.jhcastings.com/
mailto:lqmhust@gmail.com
mailto:sales@lsmmachinery.com
mailto:chenxuemao@126.com
http://www.china-windus.com
mailto:jinqiu@jinqiucasting.com
mailto:asdfwl@chinaasd.com
mailto:susan.yin@sdhxw.com
mailto:tao@fringsman.com
mailto:zhangj@amsky.cc
mailto:allen.zhao@meide-casting.com
mailto:allen.zhao@meide-casting.com
mailto:Customer0@NQ-Diamondtools.com
mailto:Customer0@NQ-Diamondtools.com
mailto:Shirley.Lee@kocel.com
mailto:15898120907@139.com
mailto:young@helimould.com

Implementation of Casting Simulation for Increased
Engine Performance and Reduced Development
Time and Costs — Selected Examples from FORD

R&D Engine Projects
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Dr.-Ing. A. Brohmer, Ford-Werke GmbH, Koln;
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Abstract

The application of CAE is continually gaining in importance
in all areas of engine development. This is especially true for the
simulation of the casting process as well as for the following heat
treatment. Although the durability analysis of the finished component
has long been an established part of the development process, CAE-
technologies for the simulation of the manufacturing process have
only recently come into focus.

The advantages of simulation at an early stage are obvious. Only
by using the simulation of the manufacturing process is it possible to
determine the distribution of inhomogeneous mechanical properties
(hardness, elongation and yield strength) as well as residual stresses
and to consider these properties in the design optimization process,
especially in FEM calculations. The quality of the CAE analysis is
significantly improved, therefore the full potential of the cast material
can be taken advantage of in early design stages. On the other hand,
through the optimization of heat treatment using simulation, the
performance of the engine can, for example, be increased without cost-
intensive design changes within the existing design concept.

In this paper the involved companies, using selected examples
from continuing R&D projects, will illustrate the potential to reduce
the development time while simultaneously increasing the quality of
the component. The methodology of simulating the casting process
has been integrated as a key technology into the development process
of cylinder heads and blocks at Ford Motor Company and has led to a

CAE

CAE

FEM CAE

1. A RFRRHIER

BER3-5F4, R AELL T RERETE,
HEKEENBL EEE . TENRITAMRE XY 10 F87,
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BEARE, RERANEF T T LT S
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significant reduction in development times and costs.

1. Introduction - Requirements for Engine
Development

Engine development has undergone a tremendous
development process in the last three to five years. The
cornerstones of this development are weight, design space
and performance; features that have been enhanced with a
development rate that has not been experienced in the decade
before (Fig. 1). Depending on the development goal, engines
went into production with the following improvements:

- performance increase by 50% with same total weight, or

- reduction of engine weight and design space by 25%
with same performance.

The customer highly appreciates and honors these
improvements, where especially resulting features like
reduced gasoline consumption, crash security, and the
overall driving fun deliver high customer value. The next
development goals are gasoline engines with 90 kW/L, 140
bar, and diesel engines with 80 kW/L, 200 bar, respectively.
With this 'quantum leap' in engine development, companies
are forced to break new ground in many areas. However,
these ambitious goals can not be met with common
procedures. New processes and methods are required to
successfully enter new territory.

2. Future Development Process

The general development targets have not really changed:

-Reducing development times

-Exploiting the potential of design and material

-Reducing costs in the development process

-Reducing component costs and production costs

The approach to support physical component tests
with numerical processes
has successfully been
used before and led to an
extensive use of CAE in
today's engine development
process:

-Structural analysis
(durability, acoustics/ NVH)

Flow simulation
(intake/exhaust gas system,
in-cylinder flow, simulation
of oil circulation and water
jacket, crank case/ PCV
system)

‘Dynamics of multibody
systems (valve train, timing
gear, crankshaft, piston)

Simulation of friction
and wear, bearing calculation

The individual CAE
methods have reached such
a quality and accuracy level
that aspects like production

- AR EEREN, MRS T 50%,

- MEEEE, R EEMZERITED 25%.

EFIEERENSEXLLE, 55 2HIEERN
Rz, R/DIHRE, RARHENRZSEMBASIAE, K
TRENEFMME. T—NMREBRSBIZ 90kW/L. 140
bar FOSIHAINA] 80OKW/L. 200 bar FISHAN . BE
ERMNFTRN “EXRE , AR EFSTETTRE
HHOERE, AW, XLEOFFRBEIRTEEE EMARE
SRSEH, BRIHEANFROUSFEEH T ZM5%.
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Figure 1: Development trends regarding specific power output and displacement
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Figure 2: Resource shift following the Integrated CAE Development Process

2

influences, tolerances, and parameter variation in production
have increasingly more impact. Consequently, current CAE
developments are mainly focused on production processes:

‘Failure hypotheses - considering local properties
(microstructure, material defects, inhomogeneities) and
more accurate material data (chemical composition, elevated
temperatures)

‘Manufacturing simulation - casting, forging, heat
treatment, machining, joining etc.

This is the basis for the future development process: not
only further development but integration of CAE methods,
i.e. a complete and Closed Loop CAE Procedure for the
simultaneous optimization of component and production
process. This is the only way to reach the required quality
level in the development process to achieve zero prototyping,
substantially reducing development time as well as
development costs (Fig.2). At the same time, the Closed
Loop CAE Procedure together with the resulting improved
analysis quality is the prerequisite to develop next generation
high performance components.

Eit, BRIl CAE UARREZEEREEFTREL:
- RBRIR - EEBEFE (BMEE. MRHERRE.
%) EERNORIEE (KERD . SiR)
- BIEE - HHIE . RIE. RAEIE. HUINT. 1BESF,
XERKFRIEZNEM: AMENENRS, M2
CAE FiZRIE S, BB CAE B2, BTEA
WEBEHMEF TR, XREFRIEPARIFFFNRE
KEE—RE, USEMEEME, NIAKED T FREE
FMFFREEA (B2) . FEY, IR CAE REELRALLE
NBUERI D TRER R T —RS T HRITRE M .
3. HFEISENRALIR A RIE
R EBHEHMTAIENERRS ZIEIUEE
BHNALERRER (B3) . BRRWEMRILES E’\J7F
BESM. BRRNAD. EMHERITOEM. TZSHEHE

Figure 3: Impact of casting and manufacturing processes on the component performance
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3. Casting Process Simulation for the
Optimization of the Development Process

An important part of the zero prototyping development
process for engine components is the simulation of casting
processes and heat treatment if applicable (Fig.3). The
objective is to identify the inhomogeneous distribution
of material properties, residual stresses, the influence of
component design, process parameters and their variations,
and last but not least the influence of the cast alloy. The
simulation of the complete casting process provides results
like.

‘Hardness (required optimization parameter regarding
the machining of iron castings that are of increasingly
lightweight structure)

‘Yield limit, tensile strength, SDAS, and further
microstructural characteristics (important parameters for the
component behavior under load as well as for failure life
calculations)

‘Porosities (influence on functio and fatigue life)

Residual stresses are computed by simulating the casting
or heat treatment process and are being implemented in the
fatigue calculation as 'pre-load of the component'.

The casting process simulation is easily integrated
into the conventional CAE procedure. Due to the parallel
integration the development process is not prolonged in spite
of the significant quality improvements (Fig.4).

4. FORD Engine Development - Examples

The potential of casting simulations covers all iron and
nonferrous alloys as well as all casting processes. Foundries
use casting simulation on a regular basis for the optimization
of casting technology and production parameters. The
objective is to avoid cold laps, porosities and inclusions,
and in the case of cast iron
components also to analyze
the microstructure for the
calculation of hardness
and yield point. The main
parameter for CGI (compacted
graphite iron) is nodularity
(Fig.5).

Affected by the design,
some areas cool down much
faster than others leading to
locally increased hardness
values in cast iron (Fig.6).

The simulation identifies
this problem making it
possible to respond as early
as in the virtual development
phase. Additionally, because
of the high sensitivity of
the MAGMA simulation
it is possible to calculate
the influence of alloy
modifications even in the range

T, UREEBEEEN, HFEGESNTMW. BNMEET
ZRRIIRIERINT
-EE( RTRENENFHERMINIAEONNLSEH)
- BIRWIR . RsRE .. SDAS fIH—L RIS
B (BT TFEHREURERESHITENEESE)
- FLBRER (MJTHEEFNE S HapAIsiNg )
BEEMNFERREC BT ZRITERRNA, HAER
HHHEPER “FHAOTHE" KL,
HETZRURBEZEMEERN CAEREFTF. H
FTHITER, REFTEZNNH, MEFRKIEHFRE
K (E4) .
4. RN %
HEEUNEBENRERENEeSSURAEHIETL
2. HE EHRBHERNNGIERMHFELZNE
2, BN2ERCR. IR, EiEskHh,
EESTHNED, NMiTEEEMERS. CGl (1%
S5k ) TEXTNSHERUE (BS5) .
SZTZRITHRMN, EEXEIE M XIg SRS
Z, SHBUHEEEREMN (EG6) . BURIETXAE
&, EEBEBREENTAMBRMREER. Wi, BT
MAGMA NS RBE, BIEETIZZHASERR, 1B
AJLUHEESETUNEm. Hit, ZR2EI5MA0E
EfE, BIA% CAE EFkHERENGENE.
toh, FYINRMERLSHNFMER—H (B

Figure 4: Integration of CAE and casting simulation

4 CAE
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Figure 5: Porosity and nodularity distribution (section) in a CGlI block

5

of process variations. Consequently, the Closed Loop CAE
Procedure is the way to identify the optimal alloy considering
the locally increased hardness values.

What is more, inhomogeneous cooling rates cause
inhomogeneous mechanical properties (Fig.7) that cannot
be neglected in the new generation of high performance
components and hence need to be considered in the
Closed Loop CAE Procedure. The challenge is to combine
production simulation and failure life calculations in an
integrated CAE tool.

The zero prototyping development process adds the
calculation and integration of residual stresses to the
simulations that are traditionally rather foundry-relevant.
The residual stresses in engine blocks are often as high as
the assembly and operating loads themselves. However,
the formation of residual stresses follows completely
different principles than the formation of thermal and
mechanical operating stresses. Consequently, superposing
these stresses does not only lead to increased stresses
but also to compensations, with the according impact on
fatigue life.

7), REF-RASURSHRGPRFRBNN, BLE
EEMIN CAE RZFMELE B BT RHEFEU
KGN EESE— MG CAE TEH,

FRMFRIBEIERN DT EERRINEIES
NSHERRENF . REINEARPRERRNDEES
REMBEAREE—HS, AN, BRNDOFEASH
R DR DO RNREREAE . Fit, SnXLe
NATRESHNANEN, ESEERE, FWRSE
AT AN AIRZE o

£k CAE BFBARNAOERNBENHE, S=FfE
S K. BREMNEEENZENEZMHRER, £X
WEBITETEETREHFEME (B9) .

HIMENE, ZEFERTSISNEMALEETS
%, BTFEHGPEEBRENERE, TBEENIREF™
EHRRNA (B 10). BUEETEXNEPERFH
=4 RIS AR o

Figure 6: Hardness distribution and simulation sensitivity for GJL
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Figure 7: Local mechanical properties and fatigue safety factor prediction

7

The integrated CAE procedure includes residual stresses
as the fourth load case with the same importance as the
three traditional load cases assembly, temperature, and peak
pressure. The local mechanical properties are considered in
the failure life calculations (Fig.9).

Slightly modified, this procedure is also used for
cylinder heads and other heat treated components, where
the dominant residual stresses are created during the
quenching process due to the significant temperature
differences in the component (Fig.10). The simulation
considers the heat transfer in the quenching medium and
the resulting cooling behavior.

Residual stresses in high-strength heat treated
cylinder heads are in some cases so close to failure limit
that prototype failure can already be explained with a
simple residual stress analysis. (Fig.11). Thus, also for the
consideration of heat treatment in the development process
of high performance components, the integrated CAE
procedure is indispensable.

Aluminum cylinder blocks with gray cast iron inserts

SR ERGCESIEFRRRNOEREBR TS
BIRRARR, UETRERENARN DD ITER T LR
RERLY (B 11). Blt, £SUESBMNFRIRE
FEEMLIE, £k CAE BREVATH.

wmAaKEGRIENREESEABERLUNER, 1
FEARNAZMNITETARNOERE, £EFFAERE
o, FLARBUELHEIE BRI EFR., A, &R
MAMBEETESH, FRGXERRS LI
WEEwrrERm (B 12) . B, EMH CAE ZRFY
FHRENADEGERDNBUHEREE, TIEEBIRE
ZIRGLIE . ELIERESTEERIICELNL

BN ERREREULTRRITFA RN, HHE
HEMNRSSIANRERITEERRUTES:

- BRI ENREEELL

- EHEESESERER BRI,

Figure 8: Impact of residual stresses on failure life prediction
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show a similar picture. The
residual stresses in the cylinder
bridges are the reason for bridge
cracks during machining. The
appropriate actions to address
the bridge cracks can be taken
during the production process
development. However, residual
stresses will still be present in
the component and will have
an impact on the fatigue life of
these future high performance
engines (Fig.12). Consequently
the integrated CAE procedure
is essential for the development
of highly stressed aluminum
engine components, whether
they are heat treated or not. This
is especially true when dealing with hybrid components.
Another topic is the use of a virtual DoE (Design of
Experiment) for the development of new technologies. The
robust design of aluminum crank cases with cast iron cylinder
liner inserts requires e.g. to address the following tasks:
-Optimum wall thickness ratio of liner and bore bridge
-Controlled preheating of the liners in the core package
or a high pressure die casting die.
-Using the appropriate casting parameters to avoid cold laps
-Securing optimum heat transfer at operating temperature
with the aluminum shrink-on process
‘Ensure sealed bond between liner and aluminum
structure
Compared with the 'conventional' process that includes
various process steps like design, trial castings, analysis
of prototypes, engine tests, and pulser tests, including the
necessary optimization loops covering the whole process, the
new Closed Loop CAE Procedure is much quicker and more
efficient:
‘Designing geometry for minimum wall thicknesses
-Strength calculation and casting simulation

Figure 9: Integrated CAE procedure
9 CAE
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Figure 10: Cooling curves and temperatures in a cylinder head during water quench
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Figure 11: Test result and virtual residual stress analysis of a prototype cylinder head

11

‘Optimization loops with repeated calculation of
strength, casting properties, and residual stresses

‘Producing prototype components

-Verifying design in engine trials and pulser tests

Casting simulation does not only deliver all relevant
information for the layout of design and process (Fig.13); it
now represents a powerful and robust feature that allows the
use of a virtual DoE to analyze the interdependencies of its
parameters. Not only the significantly reduced development
times and costs, but also and especially the extended gained
knowledge regarding component load capacity as well as
process sensitivity can be seen as important advantages
providing a considerably improved basis for future
developments.

5. Potential for the Development Process

The previous chapter demonstrates the integrated
CAE procedure as a powerful and effective tool to reduce
development time and costs as well as to optimize quality.
This applies to new technology concepts as well as to product
development.

MR~ RREE. AMXEZEDT R EMAZA,
Rl 2T BT XTEHRERDMITEHERMERNRIR, X
—EENME, ARKOKRERE T EMSEHAE .
5. AR ZiEmED
F—ENBTEMN CAE BFEABAMBHNI
8, JLURSHREMRES, FRUERE. XEERT
RS~ mAIFF R .
ERENHANTERATHNEEZRHEE: HER
1 (B, BRE. MR, 4F) . BHEr. TEMHF0H
ROt (FREA HEE )  BFERITME. INTRK (FEE.
HY) , ®&E, AFEENRTENEFSH (HESH.
aE. RHERE) NEX.
5.1. RIS AFEIREAR
EAHZATFEN—87, EMH CAEEFESR
RIFMROMSHARTEEEZNMS. 3=, XNBTHE

Figure 12: Impact of residual stresses on total stresses during engine operation
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The main potentials for
quality improvements and
cost savings are: casting trials
(filling, solidification, cold
laps, porosities), prototype
manufacturing, component
and material analyses (residual
stresses, properties), test runs
including result evaluation,
machining trials (hardness,
cracks), and last but not least the
definition of robust production
parameters (casting parameters,
alloys, insert temperatures).

5.1. Developing New
Technologies With
Minimum Effort

The integrated CAE procedure
provides significant advantage
in the advanced design phase
for concept studies as part of the
development of new technologies.
In the past, this applied to the
development of iron inserts, alternative heat treatment processes,
or material substitutions. In the future, targets are more
widespread topics, starting from thin wall castings via machining
clamp loads and die lifetime up to alloy development.

The saving potential is explained in the complete
substitution of the experimental DoE with a virtual DoE.
In the advanced design phase the time for technology
development can be reduced down to 50% - 25% of the
normal time and costs can be reduced by up to 50 % due
to omitting extensive work for sample production and
machining, for tests, and for component checks.

The distinctive feature of the virtual DoE is the ability
to address bigger development steps regarding design,
material, and process, which is due to the fact that a much
higher number of parameters can be considered including the
influence of their interdependencies.

5.2. Reducing Engine Product Development
Times and Costs

The first step to introduce the integrated CAE
procedure into product development is the consequent
parallelization of component CAE and manufacturing
simulation. This measure already reduces the development
time by ca.3 months, as the development of casting
prototypes can be finished in time with the last design
step. The increased effort for simulation and coordination
during the simultaneous optimization creates additional
costs; however, these costs are more than compensated by
the early consideration of production related influences and
the reduced effort for test bed runs. Further development
focuses on the completion of material data and models for

Figure 13: Casting simulation supporting new technologies
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Figure 14: Savings in development time due to integrated CAE processes
CAE
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the whole range of applied materials.

The second step is the total substitution of the
physical prototypes and their related test bed runs with
virtual prototypes in the series-1-phase (Fig.14). The
result is the reduction of engine development time by
approximately 6 months as well as the corresponding
cost reduction with synergy effects having impacts on
several process steps including engine machining. The
challenge here is shifting the core engineering resources
towards CAE evaluation.

6. Conclusion

The comprehensive
integration of manufacturing
process simulation into the engine
CAE development procedure
(Fig. 15) is the key to success
for the accelerated realization of
engine downsizing and increased
performance that comes along
with a reduction in development
time and costs at the same time.
It is the prerequisite for zero
prototyping.

Our examples show the
tremendous opportunities in
the integrated CAE procedure,
exceeding by far the savings
achieved by the general and
more traditional approaches.
The result of this concept is
like a 'breakthrough' that has
rarely happened before in engine
development and that will prove

to be a cornerstone for all future
developments. |

15

6. &5it

KBHEEEENeEmEREI R CAE FAIEH
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Figure 15: Integrated CAE process applied to engine development

CAE
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Elkem Supports Its Customers With Solving Shrinkage Issues

I8 QBN EP#ERIEATRPE

The growth and diversity of iron casting in the Asian
markets has led foundries to re-examine their inoculation
processes. New iron grades demand new process solutions
and end users require higher specifications.

Elkem recognizes these challenges and has a dedicated
team of metallurgists and process engineers capable of
supporting foundries. Backed up by extensive laboratory
facilities and a R&D group, we work together with our
customers to solve issues, improve processes and eliminate
waste.

Traditionally, the Asian market has used calcium/barium
based inoculants and these are widely available, although of
hugely variable quality. However, their low potency leaves them
unsuited to many applications in this challenging market, such
as shrinkage control in both grey and ductile irons, producing
higher strengths in thinner section light weight castings and
matrix structure. All of which offer the opportunity for an
examination of the inoculants available today.

In light of this, Elkem’s technical experts recently consulted
a foundry that manufactures ductile iron castings for critical
machinery parts, weighing up to 10 tonnes. They experienced
challenges with shrinkage, which resulted in rejects at a cost of
$365,000 per year as they were only detected after machining.
The foundry’s end user questioned the continuity in supply and
quality, and thus business was at stake.

Design solutions undertaken by the foundry resulted in
minor improvements, which were insufficient for the end
user’s situation. Trials with chills improved the shrinkage
defects but unfortunately, they were not able to remove the
defects to an acceptable level.

Together with the foundry staff, Elkem technicians went
on-site and analysed the situation. The foundry used a 7%
Mg, 1.5% TRE alloy in the treatment system, covered by
steel coins. A calcium / barium inoculant was used in both
the first stage and subsequent in-stream process.

Samples were sent to one of Elkem’s regional research labs
where expert metallurgists performed extensive analysis. As a
result, they recommended changing the alloying materials.

Elkem technicians then performed a trial with
LAMET™ 5922, a nodularizer containing 5.9% Mg and
0.5% La. Elkem’s LAMET™ has been proven in helping
to eliminate shrinkage. The cover material was changed to
FeSi. ULTRASEED™ Ce inoculant was then used in-stream,
because of its strong potency in reducing the irons tendency
to shrink.

After the trial it was clear that the casting results
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£, MELAFPYRANENTEES.

BREATRIRIXEHE, FEEZTWRAEFNT
ZITEMERN, eSS « ) iZRISLR =IRFEH
—MEBXET, BNSEF—ERRER, SHETZ
FiEREmR.

&g L, WNmBERLIE / MEZER, RENR
EEFHINEURA, XMBEERIBRSTIZER. Af, H
HIER, XMZ2EREEGRAENTBINITSNA L
NES, WKEKFIKBHE XA GBS, FEESRER
HEREWHEHNERENHEG. IEXEEHRERTIRIG
BRITBNZEHNNS.

BETI, REARANMATREEER—RAXE
MM BB E P IR B H R RHIE &S, HHEX 10
[, A5 T BintREERIPEEL, EAREREENTE
AWERIM, SHTEF 36.5 HETHIMAIEM. HiE
NERLBFEEMNIIREESM, RIS REARE.

MFIE ABRIRITHERS ZEE TR/, B
FRUHERZAFIER, RHKIHENET WHEHRE,
BARZFRZE, TRERRIEIHRERIEZRIKTE,

BRERFENRAARSHE N ITEFAR—EEND
DR TER. FE ELBITZEA 7% 198, 1.5% 19
wmIts®, LEBSENED. {5/ NP2EHESE MR
MIBEFERIBE R B B AER .

HREXIREATNIKEARIRE, AEERAE
BEHTTRENSH. Bit, WINZNERZENGS
Zpe

BEATNRARARMEERE LAMET™ 5922 #1377
—INikie, XE2—MEE 5.9% % 0.5% WEKULH. 2B
BREMN LAMET™ BHIEREFIBRENR KRG, Bx
MRS AER . AEER ULTRASEED™ 2 BFIBER
28, BENEEERENN, FTLRRHEREERIES

iefs, RAR, MERRILRENER, HHRER
EWE.

JUNE 2023 CHINA FOUNDRY ASSOCIATION | FOUNDRY-PLANET.COM | 45



PRODUCT NEWS / E=S3hia]

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Casting results before and after the modified alloy additions

improved significantly with shrinkage porosity eliminated.

Introducing LAMET™ 5922, ULTRASEED™ Ce, and
FeSi to the process resulted in major improvements:

The scrap rate dropped from 30 % to 2 %. There was
also a very low shrinkage level, accepted by the end user,
and there was no need for the use of chills or any other
production process change.

Not only was the foundry able to save annual costs
immensely by reducing the scrap rate, but the foundry’s
customers’ satisfaction also improved resulting in a
continuation of the business.

For more information on new inoculation technologies,
please contact your local Elkem representative or visit our
website www.elkem.com/foundry.

Join us at Metal China 2023, 8-11 May, Hall S14, Stand
B03. We are looking forward to welcoming you and talking

about the best solutions for your foundry! m
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L S
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Plasma Cutting for Structural Castings Instead of Stamping

FEFNERNE D EEFSEHH

SIR's solution adapts to changes in production processes
in the automotive industry and the growing need for
alternative machining operations

The need for innovation

With the rise of electric cars in the automotive sector,
manufacturers have been investing for years in design and
production processes that help further reduce the mass of
their vehicles, which is often compromised by the weight of
the batteries that power them.

An obvious candidate for significant weight reduction is
the chassis, the skeleton that forms the main structure of the
vehicle. In the automotive industry, the chassis traditionally
consists of a series of castings that are then assembled in
various processes to form a complete chassis. This requires
a long chain of different components, a long list of suppliers
and a complex assembly line with high production and
maintenance costs.

One-piece half frames and the need for
alternative processes

The latest and most recent innovation in this field goes
in a completely different direction from these traditional
processes. The introduction of aluminum die-casting of
frames, not only for small components that then have to be
assembled, but directly as whole half-frames with larger
dimensions, is a goal that was previously considered difficult
to achieve. This eliminates much of the assembly production
process described above, which significantly lowers costs and
reduces the need for special machinery.

Plasma cutting instead of stamping

Another important detail that emerges because of this
innovative process concerns the removal of sprues during the
machining phase of the frame. In the conventional method,
the sprues are separated from the main body of the part by
punching. This was possible and cost-effective due to the
small size of the frame parts, which do not require over-
complicated or oversized punching machines. Die-casting
whole frames, on the other hand, logically results in a
casting whose channels extend over a larger area, making the
stamping process more expensive and less flexible.

Flexibility and cutting quality: one partnership
and one solution

SIR (Soluzioni Industriali Robotizzate), long a leader in
building robotic cells for various sectors and with a strong
presence in the automotive industry, and HYPERTERM, a
global manufacturer of plasma generators, have entered into a

SIR BBR T RIEM S ZE T A PRI LA R 3
BN TR SEERNFTR.

BUFRT K

BERISEESETURNGE, SEX, Hism—
BEFER NGNS HRWE, UBH—s MRaE
NER, MaENEREESSENERHNNELE
BEOZ,

SEBRAREERNES S HRRS, MERERE
TR B, ERETL, ERE—RIIGHAR, A
EEESHTZHTAERE, FR— 1 =BHER. X5
KRR R AR LSRR . 5 RERS G
Al — S SR P R A RS .

— (L EEENEATIZHER

EXSH, REHNSHEFLRBESERIZS
EARNBRLE. SINBEFEEEG, AMABET LM
PRV, MEERIFAERRTRIFEREN, X
FELRIBOA AR ELISEM BiR. —RUEHELFT LR
WHOMAREF IR, FILEZEET RARFELD T IHE
VIR ERIT K

FEFNEREHE

AFEHIZHEI, SREINS—NEERTEE
REMENNTIRIERRO. EEETIZYF, wOBSG
ESEHERDE. BAERSBHHIRIRN, FREL
FEZSBRAHEN, XEURIRATEEERAN R
B; BE, NZELE, BMERNEHFSSHEHHNE
BIEHREFEANXE, NTTSEPENZRESSR. B
Rido
KEMINEIRE: SIEREMBREE

SIR ( Soluzioni Industriali Robotizzate ) AF]—
BEASTURANSABBHNGMSSE, BRETLE
ERANEMA. SRATDELKEBEFREESTIE
@ HYPERTERM R BIEIXREE, BIHEEABRIER
HUEBFERIPENA. EEBFIICHIEBARERESE
HHRERRONSERARSNRENAEERSE,

JUNE 2023 CHINA FOUNDRY ASSOCIATION | FOUNDRY-PLANET.COM | 47



PRODUCT NEWS / E=S3hia]

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

collaboration to optimize plasma cutting applications with robotic
torches. Plasma cutting has proven to be the most cost-effective and
efficient alternative to punching for removing sprues in one-piece
castings, offering convenience, cost savings, flexibility, and ease of
use. Features that are due to the innate characteristics of the robots,
which offer the ability to adapt to different types of cuts on different
components, thus offering cost savings; and to the characteristics of
the plasma torch, which guarantees lower consumption and costs
than the alternatives, while allowing clean cuts, i.e. requiring fewer
finishing steps in the following stages.

In the event of a batch change, there is no longer any
need to replace costly and cumbersome punching tools; all
that is required is a simple reprogramming of the robot paths
in conjunction with a possible adjustment of the reference
support and the support of the workpiece. The two companies
are therefore working together to optimize these applications
to support the cutting of sprues of different thicknesses, adjust
cutting speeds and achieve an ever higher level of quality. One
example is the application recently developed by SIR for a
major automotive customer. The application takes the form of
a robotic cell and aims to dematerialize aluminum castings, in
particular front and rear half-frames, using a plasma torch. The
cell consists of handling robots that operate cutting cells where
other robots in booths cut and remove sprues and runners.

The system is complemented by manual deburring cells,
which will also be robotized in the future. The main focus of the
application, as already mentioned, is the use of technologies that
enable clean cuts with much greater flexibility than conventional
cutting solutions. The result is a cell whose robots guarantee a high
degree of adaptability to the machining of parts of different sizes
and shapes, characterized by high machining quality and very high
efficiency, offering a solution for customers who are evaluating this
new frame casting process with growing interest. |
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Advancing Foundry Digitalisation: Norican’s Monitizer and
ABP’s Digital Services Agree to Interface their Products

RIS P FHEE:

1l ABP REF RS EE#H

Monitizer, part of Norican Group (DISA, Simpson
Technologies, Wheelabrator, StrikoWestofen and
ItalPresseGauss), and ABP Induction Systems have agreed to
build links between their digital systems.

The two foundry suppliers will now collaborate to create
an interface that will share furnace data from ABP Digital
Services with the Monitizer® Suite from Norican.

Monitizer is a modular, equipment- and brand
agnostic [1oT platform for the foundry industry. Monitizer
| DISCOVER collects, aggregates and displays data from
multiple equipment, lines or global sites, with user-friendly
reporting and visualisation tools that help unlock serious
process improvements - fast. Monitizer | PRESCRIBE
harnesses the power of Al to optimise an entire foundry
process and is proven to drive average scrap reductions of
40%.

“I am delighted to announce that we will work with
ABP to support data transfers between our systems,” says
Nina Dybdal Rasmussen, who heads up the Monitizer brand
at Norican. “The more data our customers can extract, the
greater the potential for improvement — which is why we
built Monitizer as an IloT system capable of connecting
all parts of the line. ABP enables a vital part of the foundry
process and integrating data from their equipment will be a
huge benefit for our joint customers.”

Till Schreiter, President and CEO of ABP Induction
Systems: “Foundries need to be able to bring their data
together in one place and everyone will benefit from this
practical, constructive agreement.”

Nina Dybdal Rasmussen, Head of Monitizer: “ABP
enables a vital part of the foundry process and integrating
data from their equipment into Monitizer will be a huge
benefit for our joint customers.”

ABP’s portal “myABP.com” is the gateway
into digitalisation. It provides foundry equipment
documentation plus specialised hardware and software
which support intelligent management of equipment and
skills while enhancing communication between foundry
personnel. It also offers virtual emotional learning
environments and digital twins, as well as a fully
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automated service application that includes a ticketing
application and a 24/7 spare parts web store.

“Foundries need to be able to bring their data together
in one place and everyone will benefit from this practical,
constructive agreement,” says Till Schreiter, President and
CEO of ABP Induction Systems. “ABP and Norican are
both highly motivated to help digitalise the foundry industry
and linkages like this between different suppliers are vital to
support completely connected digital eco-systems. Without
them, it will be impossible for foundries to extract the full
value from their data.”

For more information:
https://monitizerdigital.com
https://abpinduction.com/en/digitalsolutions/myabp-

portal/ m
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Mingzhi Technology
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Mingzhi Technology Leipzig - our
technical and production center
where turn-key core equipment

solutions & core production services
are developed to meet “smart”
production requirements.

With decades of experience, we
identify technologies to improve
the performance of our
complete line-up of core
machines for all

processes.
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