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Eccomelt LLC

» With the partnership of Alcan R&D, eccomelt356.2,
a direct substitute for ingot, sow, or T-bar, was
developed in response to a growing global need

for new energy efficient and cost effective ways to
process metals.

» With already over 700 million Ibs produced and
sold and an installed annual capacity of 72 million
Ibs. in the US and almost 50 million Ibs in Canada,
Eccomelt LLC (a subsidiary of House of Metals) is

investigating further expansions both in North
America and in Europe.
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Low Fe die casting alloys

sk CONGRESS &= Nm » Analysis of impurity
S88ARARAR &TA B L ETO P NORTH AMERICAN DIE CASTING ASSOCIATION |eve|S and their’
impact on castings
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this paper in full or in part, contact NADCA. 241 Holbrook. Wheeling, Illinois. 60090, and the author .

» Wheels are the ideal

[ 3
starting material for
structural (low Fe)
Martin Hartlieb . o
die casting alloys

Viamu International Inc.. Beaconsfield. QC. Canada

Mercalloy for Structural Diecasting

Raymond J. Donahue
Mercury Manne, division of Brunswick Corporation, Fond du Lac, W1

Sl Fe Cu Mn Mg Cr Ni Zn Ti Sr other total
M%rgz'('fy SEEEE 0.40 020 SEENES & JESEET w010  0.10 0.20 FEERGT  0.05 0.15
MercaloY. g 025 025 SHEHRES oWENEs W W 010 020  S@EREmT 005 0.15
Mesrgg'(')oy ERE 0.25 025  SHERES  SGHERES o w010 0.20 SHESEPT  0.05 0.15
% m North American Die Casting Association
.3 Die Casting Congress & Exposition - October 15-17, 2018 Indianapolis, IN USA

MNORTH AMERICAN DIE CASTING ASSOCIATION



Low Fe die casting alloys

Sl Fe Cu Mn Mg Cr Ni Zn Ti Sr other total
Mercalloy
362.0 SHFEES 0.40 0.20 THEIES FEET 333 0.10 0.10 0.20 THETAGIT 0.05 0.15
Mercalloy
367.0 [RCi32c 0.25 0.25 HAHSAL S ST ASST (33) i33) 0.10 0.20 SEFBUASGIT 0.05 0.15
Mercalloy
368.0 BRAE 0.25 0.25 FFEALS LGS {33 {33 0.10 0.20 SEFETGERPT 0.05 0.15
Aural-2™ 1012 SgEEEES 002 ESRES  SoBEs 0 W w003 0.10 0.03 2l il
AuralS™ 1011 SgEESER 002 SESHES  G9SREs W W 003 010 0.03 o o
Aural-S™  upr  SEEOET 002 SESRES  SEELEE W W 003 0.10 0.03 o el
Castaman®-

35 easec) 0.20 005  TESHEL  JGOERES 221 w005 0.15 SR 23] 221
W3 (ADG3sf) oz < IH Eciaccs 221 221 o 221 THEREH  <J%B o
EZCast™

370.1 TGERCE  SHTERGE AL Eracaccs o w005 0.08 o 221 o
B360.0 AGEEHET 0.40 0.25 0.40 AL 0.50 o 0.50 33} 0.12 23] 23]

» Many structural / low Fe die casting alloys available now
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Low Fe die casting alloys

Sl Fe Cu Mn Mg Cr Ni Zn Ti Sr other total
Mercalloy
3620 @ TEEEE 0.40 020  TEEHES SRl B 010 010 0.20 SGESERT 005 0.15
Mercalloy
367.0 E:azc 0.25 025  TEHEHES  SEoEeEe 221 w010 0.20 SEHESEPT  0.05 0.15
Mercalloy
368.0 R 0.25 025  TEERES  ASHERES 221 w010 0.20 SHESEPT 005 0.15
Aural-2™ 1012 SgEEEES 002 ESRES  SoBEs 0 W w003 0.10 0.03 2l il
Aural-3™ 1011 SEgEEES 002 @ ESLES  9BLES 0 W w003 0.10 0.03 o 22l
Aural-5™ TEH BRSNS 002  SHENES  oBELES >3} w003 0.10 0.03 23] 23]
Castaman®-
35 Reasee) 0.20 005  TESHEE  SHOESES 321 W 0.05 0.15 T 321 o
W3 (ADC3sf) o < TH D ECiacs 221 1221 321 o EEEH  <J%E >3}
EZCast™
370.1 AR SHTEREE ErCacy FFCES 1221 W 0.05 0.08 221 221 221
B360.0 AGEEHET 0.40 0.25 0.40 AL 0.50 o 0.50 33} 0.12 23] 23]
eccomelt
3562  6.5-7.5 0.14  0.020 0.03 0.25-0.40 0.030 0.008 0.018 0.12 0.01 0.03 0.15

» Most structural / low Fe die casting alloys could easily benefit from
“clean” A356 wheels as starting material (eccomelt356.2)
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Low Fe die casting alloys

Sl Fe Cu Mn Mg Cr Ni Zn Ti Sr other total
Mercalloy
362.0 10.5-11.5  0.40 020  SHEGES  SEoRRT W 010 0.0 0.20 SHEEEEIT  0.05 0.15
Mercalloy
367.0 8.5-9.5 0.25 025  OERES  SEeRREe 0 W W 0.10 0.20 SHEEEPT  0.05 0.15
Mercalloy
368.0 8.5-9.5 0.25 025  SOEHES  SEEERES w010 0.20 SHEEEPT  0.05 0.15
Aural-2™  10-12  SgEEEe 002 ESHES  SoBIES 23] w003 0.10 0.03 Bl ol
Aural-S™  10-11  FEEEEE 002 EERES  OERES W W 003 0.10 0.03 2l Eal
AuralS™ | 7.8 SgEmER 002  ESHES  GERGE W W 003 010 0.03 o o
Castaman®-
35 8.5-10.0 020 005  SESHLELT  SEERES 123} W 005 0.15 SR 123} 123}
W3 (ADC3sf)  75.85 H < D S 23] o 23] o SEEEE <% 23]
EZCast™
370.1 6.0-9.0 THTEREE W Ec&ariy Erazaecy 22} W 0.05 0.08 123} 122} 122}
B360.0  9.0-10.0 0.40 0.25 0.40 T 0.50 1221 0.50 2] 0.12 22) 2]
eccomelt
356.2 6.5-7.5 0.14 0.020 0.03 0.25-0.40 0.030 0.008 0.018 0.12 0.01 0.03 0.15

» Siis already ideal for some alloys, for others 1-3 % need to be added
(which is easy to do)
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Low Fe die casting alloys

Sl Fe Cu Mn Mg Cr Ni Zn Ti Sr other total
Mercalloy
362.0 SRS 0.40 0.20 SHEEALS FHAGFIAGT 122 0.10 0.10 0.20 SHEAGET 0.05 0.15
Mercalloy
367.0 [RCi3E] 0.25 0.25 SHESELS SRS 122 = 0.10 0.20 SHBEEEHT 0.05 0.15
Mercalloy
368.0 [RCi3ES 0.25 0.25 SAFEEIALS AGHERL ST 122 = 0.10 0.20 BB T 0.05 0.15
Aural-2™ 10-12 0.16-0.20 0.02 ABEAES FGETLS 33} -- 0.03 0.10 0.03 23} 122
Aural-3™ 1011 0.16-0.20 002  EER®S  SHEHES 1321 - 0.03 0.10 0.03 2] 22)
Aural-5™ UEH 0.16-0.20 0.02  TEEBS  JHEHEE 1321 - 0.03 0.10 0.03 2] gl
Castaman®-
35 ey 0.20 0.05 ADSEATBT SHFADS 123 = 0.05 0.15 AGERL 123 1231
W3 (ADC3sh) o <02 = <02  EE® TR W - - o TS <AHE o
EZCast™
370.1 @DHEREE  0.08-0.15 = AL SEAE AGHERE 122 = 0.05 0.08 23] 1232 123
B360.0 AGEEHET 0.40 0.25 0.40 AL 0.50 — 0.50 33} 0.12 23] 23]
eccomelt
356.2 6.5-7.5 0.14 0.020 0.03 0.25-0.40 0.030 0.008 0.018 0.12 0.01 0.03 0.15

» Maximum Fe, Cu, Cr, Ni, Zn and other impurities are perfectly met by
eccomelt356.2
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Low Fe die casting alloys

Sl Fe Cu Mn Mg Cr Ni Zn Ti Sr other total
Mercalloy
362.0 SREEEE 0.40 020  0.25-0.35 0.50-0.7 o 0.10 0.10 0.20 0.05-0.07 0.05 0.15
Mercalloy
367.0 RC:3C 0.25 025  0.25-0.35  0.30-0.50 o o 0.10 0.20 0.05-0.07 0.05 0.15
Mercalloy
368.0 i3y 0.25 0.25  0.25-0.35  0.10-0.30 23] 23] 0.10 0.20 0.05-0.07 0.05 0.15
Aural-2™ 10-12 FEELEET  0.02 0.45-0.55  0.25-0.35 23] 23] 0.03 0.10 0.03 B2 22l
Aural-3™ 10-11 SgEEHT  0.02  0.45-0.55  0.25-0.35 133) 23] 0.03 0.10 0.03 2] 2]
Aural-5™ UEF SgEEeFe 002 0.45-0.55  0.15-0.25 221 w  0.03 0.10 0.03 ol EH
Castaman®-
35 Rea=ced) 0.20 0.05  0.45-0.70  0.20-0.45 j33) 133) 0.05 0.15 0.1-0.3 133) 23]
W3 (ADC3sf) o < <@ 0.3-0.4 0.2-0.3 331 23] 221 o 0.01-0.02  <=E o
EZCast™
370.1 TP SRS 331 0.35-0.6 0.10-0.6 33) 23] 0.05 0.08 - 1331 133}
B360.0  uygrEmET 0.40 0.25 0.40 0.40-0.6 0.50 331 0.50 1331 0.12 1331 1331
eccomelt
356.2 6.5-7.5 0.14 0.020 0.03 0.25-0.40  0.030 0.008 0.018 0.12 0.01 0.03 0.15

» The Mn, Mg and Sr level can / must be adjusted to the ideal range
(which is easy to do)
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So can eccomelt356.2 be used to produce
low Fe / structural die casting alloys?

» We have seen the chemistry is ideal for most
structural / low Fe die casting alloys. But...

» ... Is the metal as clean as primary (A356)?

» ...can it be melted in a foundry without
fumes/smoke (i.e. without a bag house)?

» ... will the melt loss be much higher than with
INngots?

» Complete analysis at the Quebec —
Metallurgy Center in Trois-Rivieres, QC. C[\/[(ll

Centre de métallurgie du Québec
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Quebec Metallurgy Center

Performed analysis at the CVID

Centre de métallurgie du Québec

» Visual and surface contamination inspection

» Melting and analysis of dross formation / melt loss
(compared to ingots), and emissions (fumes, smoke)

» Chemical analysis & H measurement

» Metal cleanliness analysis

» Casting test bars in permanent and sand molds (ASTM)
» Heat treatment of test bars

» Analysis of mechanical properties in different conditions
» Microscopic analysis

North American Die Casting Association
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Quebec Metallurgy Center

Material as received at the G|\

Centre de métallurgie du Québec

eccomelt356.2 was
received in a

“supersack”.

Metal was found to be
very clean and in broken
parts small enough to
give a good compaction
for charging and high
density in the furnace.

North American Die Casting Association
Die Casting Congress & Exposition - October 15-17, 2018 Indianapolis, IN USA
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Melting, molten metal treatment
and analysis

A 275Ib charge made from 100% eccomelt356.2 was
prepared. Once molten at 730 °C the quality of the
untreated charge was tested by the following methods:

» Hydrogen measurement by AISCAN

» Hydrogen measurement by Reduced Pressure test
(RPT)

» Test bars cast in permanent mold per ASTM B108.

North American Die Casting Association
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Melting, molten metal treatment

and analysis

The melt was then grain refined with 0.05 %Ti (Al%5Ti1B).
It was then argon degassed with a Palmer rotary degasser

for 20 minutes. The degassed and treated melt was tested
by the following methods:

» Hydrogen measurement by AISCAN
» Hydrogen measurement by Reduce Pressure test
» PoDFA for metal cleanliness (inclusions)

» Test bars cast in permanent mold per ASTM B108 (PDT
samples)

» Test bars cast in Techniset® bonded resin sand mold per
ASTM B26

m North American Die Casting Association
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Melting, molten metal treatment
and analysis

» Melting in a Dynarad MG260 75 kW resistance furnace
with a SIC crucible

» No fumes/smoke during melting

» Some floating skins of the last pieces of eccomelt356.2

were visible on the melt surface. Those oxides were
skimmed off before sampling the untreated melt.

» Total skim removed was 0.66 |b or 0.5% of the

charge (very acceptable and within what is normal for
most charge materials)

North American Die Casting Association
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Hydrogen content measurement

Hydrogen content was measured with AISCAN and
reduced pressure test. Results show a degassing level
within normal industrial value of (0,09 to 0,15 ml/100qg)

after degassing.

Degassed: RPT Density 2.66, AISCAN (0.128 ml/100g)

Untreated: RPT Density 2.18, AISCAN (0.365 ml/100g)

—— m North American Die Casting Association
= Die Casting Congress & Exposition - October 15-17, 2018 Indianapolis, IN USA



PoDFA Analysis

» Metal cleanliness is ideally assessed with a hot PoDFA in
the degassed melt. The PoDFA or Porous disk filtration
apparatus is a method of molten cleanliness assessment
wherein the molten metal is forced under vacuum to flow
through a ceramic filter. The amount of inclusion per kg
filtered and inclusion type is measured by metallography
and expressed in mm?/kg.

» Our PoDFA results show an average of 0.4 mm?/kg, which
Is well within what a typical wheel foundry would see
when using primary A356.2 ingots for their melt. We
have not seen any issues with metal cleanliness using the
eccomeot356.2 product and do not expect any foundry to
require any treatments beyond regular foundry practices of
proper metal filtering, degassing and possibly fluxing.

m North American Die Casting Association
Die Casting Congress & Exposition - October 15-17, 2018 Indianapolis, IN USA

MNORTH AMERICAN DIE CASTING ASSOCIATION

Ly




Chemistry of material as received
and tested at the CMQ

Typical chemistry:

Si Fe Cu Mn

Sl Mn Mg Cr Ni Zn I
Max 7.500 0.140 0.020 0.030 0.400 0.030 0.008 0.018 0.150
Min 6.500 0.250

Ca Li Na P Pb Sb sSn St AL%
Max 0.005 0.0010 0.0020 0.010 0.010 0.002 0.010 0.0200 Remainder
Major elements of tested material:

Si Fe Cu Mn Mg n Ti others

eccomelt356.2

. 396 7.0 0.11 0.004 | 0.006 | 0.334 | 0.005 | 0.12 0.03

As received

» Chemical analysis of the metal as received was

Quebec Metallurgy Center

completely within A356.2 specification

Centre de métallurgie du Québec

North American Die Casting Association
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Chemistry of material as received
and tested at the CMQ

During melting the metal was slightly contaminated with some Fe in
the crucible (which gives us “worst case chemistry” of eccomelt356.2,
but this did not have a significant impact on properties achieved.

Ly

Si Fe Cu Mn Mg n Ti others
eccomelt356.2 | 1 11 | 0.004 | 0.006 | 0334 | 0.005| 012 | 003
as received
eccomelt356.2
as melted 7.0 0.15 0.011 | 0.006 | 0.348 | 0.005 0.10 0.03
eccomelt356.2 | | 415 | 0,006 | 0.006 | 0.338 | 0.005 | 0.13 | 003
degassed melt
A356.0 6,5-1 0,20 0.20 0,10 0.25- 0.10 0,20 0.15
ASTM B108 /.5 Max Max Max 0.45 Max Max Max
A356.1 6.5-1 0,15 0.20 0,10 0.30- 0.10 0.20 0,10
ASTM B179 /.51 max MAaXx Max 0.45 Max MAaXx uebec Metallran
A356.2 651 012 | 010 | 005 | 030-| 005 [ 020 [ o010 “cieesg™
ASTM B179 7.5] max | max | max | 0.45 max | max C{\/K_b

NADCA

MNORTH AMERICAN DIE CASTING ASSOCIATION

Centre de métallurgie du Québec
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Chemistry of material as received
and tested at the CMQ

Minor elements
and impurities:

All within
ASTM B179
specification!

Ly

eccomelt356.2 | eccomelt356.2 A356.0 A356.1
as melted degassed melt ASTM B108 ASTM B179
others 0.026 0.026 0.15max 0.10max
Others
deftail
P 0.0007 0,0009 0.05 max 0.05 max
Cr 0.005 0.005 0.05 max 0.05 max
Pb 0.0015 0.0011 0.05 max 0.05 max
Li 0,0001 0.0001 0.05 max 0.05 max
Sr 0.009 0,008 0.05 max 0.05 max
Ni 0.006 0,006 0.05 max 0.05 max
V 0,01 0,010 0.05 max 0.05 max

NADCA

MNORTH AMERICAN DIE CASTING ASSOCIATION

North American Die Casting Association

Quebec Metallurgy Center

Cwvbd

Centre de métallurgie du Québec
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Modification and grain refinement

» Sr modification was not necessary (residual level of 88

ppm in the melt was measured before degassmg and 79
ppm after degassing). o e e o, T R S
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Tensile testing and results

» Tensile testing on test bars cast in PM to
verify the effect of the degassing on the
melt.

» The sand casting ASTM B26 gating had a
filter installed at the bottom of the sprue.

» Hot isostatic pressing (HIP) done on 50 %
of the PM test bars to obtain the best
possible properties (with best in class
foundry processes) since porosity is
closed.

> Tensile testing was also performed on As cast test bars, ASTM B26 sand mold
sand mold with the degassed treated above and B108 permanent mold below
metal, and the results were compared to
ASTM B26 specifications.

— m North American Die Casting Association
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Tensile testing and results

» All cast test bars were heat treated to T6
according to ASTM B917 and T61 with
slight modification to ASTM B917 for best
elongation.

» T6 for sand cast bars solution anneal to
540 °C for 9h, quench in water at 25 °C
then aging to 155 °C for 4 hours the day
after

T61 for PM cast bars solution HT at 540
°C for 9h, quench in water at 25 °C then
aging at 162 °C for 9 hours. (50% of the |
samples were treated by HIP at 535 °C As cast test bars, ASTM B26 sand mold

: g bove and B108 permanent mold below
15000 psi for 2 hours prior to HT). 2

» A second series cast after fluxing and
degassing (the same melt)

— m North American Die Casting Association
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Mechanical properties achieved

Condition T6 T61 Heat YS UTS E Quality index
Results of 8 Treatment ksi Ksi % MPa QI =UTS +150
tens”e bars Permanent mold 9 hatlé2°C 32,8 39.2 4.3 370 Iog E in MPa
Untreated
for the PM Permanent mold 9 hatl1é2°C 33.8 44.4 8.4 446
; Degassed
Series and Permanent mold | HIP + 9h af162°C | 334 | 456 | 121 377
Degassed + HIP
4 fOI’ the Permanent mold HIP + 9h at162 °C 32.7 45.1 9.6 459
sand mold Degassed +Flux
. Permanent mold HIP + 9h at162°C | 33.8 460 | 11.5 477
series. Degassed + Flux+ HIP
Permanent mold 6-12h at 155 °C 28.0 38.0 S 367
Separate test bars
min value ASTM B108
Sand mold 4 h at155°C 23,5 37.4 9.6 404
Degassed
Sand mold 2-5hat 155°C 24,0 34.0 35 316
Separate test bars
min value ASTM B26

—— m North American Die Casting Association
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Mechanical properties achieved

Results of 8

tensile bars
for the PM
Series and
4 for the
sand mold
series.

Condition T6 T61 Heat YS UTS E Quality index
Ireatment lrej ci A MP
Permanent mold ? hatl62°C 32,8 39.2 4.3 370
reqgt
Permanent mold 9 hatlé62°C 33.8 44.4 8.4 446
Degassed
Permanent moid | HIP + 9h af162 °C | 33.4 | 456 | 12.1 477
o+
Permanent mold HIP + 9h at162 °C 32.7 45.1 9.6 459
Degassed +Flux
Permanent moid HIP + 9h at162 °C 33.8 46.0 11.5 477
Degassed + Flux+ HIP
Permanent mold 6-12h at 155 °C 28.0 38.0 S 367
Separate test bars
min value ASTM B108
Sand mold 4 h at155°C 23,5 37.4 9.6 404
Degassed
Sand mold 2-5hat 155°C 24,0 34.0 3.5 316
Separate test bars
min value ASTM B26

ASTM min. & very
good QI values:

» 367MPa is

minimum /
450MPa in PM is
considered very
good

North American Die Casting Association
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Mechanical properties achieved

Results of 8
tensile bars
for the PM
Series and
4 for the
sand mold
series.

Condition T6 T61 Heat YS uTs E Quality index
Treatment ksi ksi % MPa
Permanent mold 9 hatlé62°C 32,8 39.2 4.3 370
Untreated
Permanent mold 9 hatlé62°C 33.8 44.4 8.4 446
—Dagassed
Permanent mold HIP + 9h at162 °C 33.4 45.6 12.1 477
Degassed + HIP
Fermanent mola HIP + yNOT10Z "¢ 32.7 5.1 7.0 359
Degassed +Flux
Permanent mold HIP + 9h at162 °C 33.8 46.0 11.5 477
Degassed + Flux+ HIP
Permanent mold 6-12h at 155 °C 28.0 38.0 S 367
Separate test bars
min value ASTM B108
Sand mold 4 hat155°C 23.5 37.4 9.6 404
Degassed
Sand mold 2-5hat 155°C 24,0 34.0 39 316
Separate test bars
min value ASTM B246

ASTM min. & very
good QI values:

» 367MPais
minimum /
450MPa in PM is
considered very
good

» Bestin class
foundry
processes can
achieve a Ql up
to =470 Mpa
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Mechanical properties achieved

Results of 8
tensile bars
for the PM
Series and
4 for the
sand mold
series.

Condition T6 161 Heat Ys uTS E [ Qualityindex |JASTM min. & very good QI
Treatment ksi ksi % MPa values:
Permanent mold 9 hatlé62°C 32,8 39.2 4.3 370 .
Unkedatad > _367MP_a mln._/ 450MPa
Permanent mold 9 hatl62°C 338 | 444 | 84 445 in PM is considered
Degassed very good
Permanent mold HIP + 9h at162 °C 33.4 45.6 12.1 477 > Bestin class foundry
Degassed + HIP hi
Permanentmold [ HIP +9hat162°C | 327 | 45.1 | 9.6 2 Processes can achieve
Permanent mold HIP + 9h at162 °C 33.8 46.0 115 477 . .
Degassed + Flux+ HIP > Fqumg d'fj_ not
—Permanent mola ZTZRar155°C | 280 | 380 5 387 show additional
Separate test bars improvement which
min value ASTM B108
Sand mold 4hatl55°C 235 | 37.4 | 96 404 means the melt
SDegclssed . was already very
and mold 2-5h at 155°C 24.0 34.0 5 316 .
Separate test bars Clean after first _
min value ASTM B26 degassing and did

not require fluxing
or additional
cleaning.
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Mechanical properties achieved

Results of 8
tensile bars
for the PM
Series and
4 for the
sand mold
series.

:

AMERICAN DIE CASTING ASSOCIATION

Condition T6 161 Heat YS uTS E Quality index |ASTM min. & very good QI
Treatment ksi ksi % MPa values:
Perr&wr::;?:é\ttergold 9 hat162°C 32,8 39.2 4.3 370 > ?'367MP_a min._/ 450MPa
Permanent mold 9 hatl62°C 338 | 44.4 | 84 446 in PM is considered
Degassed very good
Permanent mold HIP + 9h at162°C | 334 | 456 | 121 477 > Bestin class foundry
Degassed + HIP )
Permanent mold | HIP +9h at162°C | 327 | 45.1 | 9.6 459 processes can achieve
Degassed +Flux a Ql up to =470 Mpa
Permanent mold HIP + 9h at162°C | 33.8 460 | 11.5 477 » Fluxing did not show
Degassed + Flux+ HIP additional improvement
Permanent mold 6-12hat155°C | 28.0 | 380 5 367 which means the melt
Separate test bars was already very clean
min vglye ASTM B108 after first degassing
Sand mold 4 h atl55°C 235 | 37.4 | 9.6 404 and did not require
Degassed flluxmg or additional
Sand mold 2-5haf 155°C | 240 | 340 | 3.5 316 cieaning.
Separate test bars > 316 MPa min. /
min value ASTM B26

>400 MPa in sand
Is an excellent
result with only
degassed metal.
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Mechanical properties achieved

Test bars’ fracture surfaces were visually inspected
for inclusions:

The untreated test bars presented some inclusions

» After degassing, only 1 out of 8 had one inclusion and a lower
elongation of 4.9%.

» All other test bars from the degassed melt (4 sand cast and 8
permanent mold tested with and without HIP treatment) did not
show inclusions in the fracture surface.

» l.e.only 1 out of 20 test bars from the degassed melt had an
inclusion on the fracture surface, which is an excellent result
and verifies the cleanliness of eccomelt356.2.

m North American Die Casting Association
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Microscopic evaluation - Porosity

Porosity vas evaluated by image
analysis of the total surface in the
reduced section.

» Porosity in the PM bar was
0.67 % for the untreated,
0,36 % for the degassed
melt and 0.02 % in the _ 5
degassed melt after hipping. Typical porosity in the permanent mold test bars from left to right -

.. . Untreated, Degassed and Degassed+HIP sample
» Hipping has closed porosity ) . -
(as expected)

» Porosity in a sand cast test bar was found to be
0.53%. (The lower speed of solidification in the sand
mold is the reason for the higher porosity content when
compared to PM)

The metal itself was very clean with no
noticeable inclusions that contribute to porosity

A\

Porosity in a sand cast test bars
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Dendrite arm spacing, strontium
modification and structure

Untreated melt, permanent mold cast
» The test bar cast from untreated B .

metal shows normal/typical
porosity ‘ TP sl e Tl
> Afine structure and AFS Rating = o 8T s oo el
#5 Fibrous silicon eutectic ; o A PP A e
structure with no acicular phase S v mTg Sl
(“fully modified”). R B e )

ARG,
Wil 108 prt .

This means that if the eccomelt356.2 product is melted and
Immediately cast at a foundry, usually no extra Sr addition is required.

Ly
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Dendrite arm spacing, strontium
modification and structure

Degassed melt, permanent mold cast
» The degassed metal FBBESERFEEREAGREITN LTy OBOR
shows some P e T ey
normal/typical porosity, - o :
andaDAS equalto = ¢ 3 AT HC N
30,9 um with a
standard dev 4,4 um
and equally a Ner i e g
modification rating of = g soopm . W
#5.

Ly
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Dendrite arm spacing, strontium
modification and structure

Degassed melt after hipping, permanent mold cast
» Hipping at 15000 $see QTR S SR e R ol TR
psiand at 535 °C i SR r . SRSl S
for 2 hours did not  Z7 bl e o b o - SETRTRES R T
change the AT SRR e T it | i e it Sl
structure but has ' iR At e S R B S
closed the b Bl R SR O Y SeAr e Bl Ay
porosity. e e e i gl D

LR .. .’ ) vy
¥ ) YN . . o' % > a2 ) - = Y
R et LRI SR < N K 1O A My s
500 Bm S - ' oM TR 100 pm
. 4 'U. '. : ‘-'

....
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Economic and environmental aspects

» eccomelt356.2 is already being used by some smelters for the
production of low Fe, high-quality Al-Si alloy ingots.

» Many foundries are using eccomelt356.2 directly, thereby becoming
more competitive by benefiting from a lower price point, and
eliminating one melting step with the additional logistics, handling, etc.

» This could be especially true for a multitude of (structural/low Fe alloy)
die castings — also with a significant, positive impact on the
environment.

A\

In addition, a multitude of components currently made by die casting
(in secondary alloys) could benefit from the higher quality and
competitive input material eccomelt356.2 is offering, which could
result in lower Fe alloys with significantly improved properties at
competitive prices.
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Economic and environmental aspects

>

A\

Ly

Charging and melting time of eccomelt356.2 will depend on the
furnace type and arrangement and the way it is charged. In most
cases there will be little difference in terms of charging time
between eccomelt356.2 and small ingots, T-bars or sows if the
charging is done in the appropriate way.

Melting time depends on the surface area to mass ratio which is
much greater compared to ingots and especially T-bars or sows, so
generally melting is faster, especially if the charge is immersed
iInto molten metal.

Increased surface area to mass creates more oxide surface and
hence more dross generation. However, our CMQ testing shows
that melt loss was low and quite comparable to ingots. It will likely
lead to approximately 0.5-1% more dross than ingots.
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Conclusions

eccomelt356.2 is an ideal material to make most structural / low
Fe Al-Si type die casting alloys in very high quality.

It comes densely packed in supersacks at attractive pricing

eccomelt356.2 is a very pure metal absolutely comparable to
primary A356.

The metal is very clean and filtering and degassing are sufficient,
fluxing was not necessary in our trials.

Melting is without any fumes or smoke and can be done in any
existing melting furnace.

Additional melt loss of 0.5 — 1% can be expected due to more
surface area, but savings on material melting costs should easily
more than compensate for this.

eccomelt356.2 can help structural die casting become more
competitive compared with other technologies and materials.
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Questions?

Martin Hartlieb

North American Die Casting Association
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