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P?IIution Reduction and Prevention
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lUtion Prevention and Reduction

SEOltioN Preventing tecnnoelogies
== ideal binder systems, do they exist?
B Silhorganic technology

“s Other “natural” organic binders

~» Pollution control technologies
e Advanced Oxidation (A/O)
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BOND® Sand Binder--=History™

- G'\'/l' RESEANCHRcENDEVEIBPIMENT=I9Egan
eelf 1_ AISO0FS

tent awarded - 1994
BSESand binder material identified

: Patent awarded - 1996
= & Coremaking process established

-ll—"_ _|_--"'

—

= s Hormel Granted Licensing — 1999
_ — Hormel R&D expanded development to other alloys
® Hormel Annex Fully Equipped & Staffed — 2002
— Sampling Initiated -- 2003
— Customers -- 2005
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> {D® Sand Binder-

)Yz de up o) f two main mgréduents

Proteln
. __.-Catalyst

=6 Renewable resource
— ';- = Water based

a—l"'"m_ﬂ"

-__*-'_f-_:*i - — Non-toxic

® Environmentally friendly
— Reduces employee chemical exposure
— Lowers foundry emissions
— Low odor (different)
— Safe & easy to handle & store
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BOND® Sand Binder« ==

CHET ical Compesition
arbon 50%
— | |trogen 17%

= 1
. =

= #,:__ Hydrogen 7%

“_-n.—'_ )
_‘-.l-—-'_
-l—"_ —

== —Oxygen 25%
— Jfrace minerals




Remove Water

Coated Sand

Cool < 70tF (ZOOC) Add Water

A

Sand Into Core Box

Heat to Me¢lt Binder Remove Water

Remove Water to Harden
Chals

Core
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Beating Sand with GMBOND® Sand Binder ...

ND™
. _:'I 1d weight) Wate I

- i t (2% of sand weight)

Heated Mixer
(Mix until dry)
\ /

|

Dry, Coated Sand
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BOND® Process

IR —

2 Con |t|on|ng hydratlng coated sand
:I(:)ated Sand
;___-_.; ater 2% BOS

—r—

=9 |\ ixture changes states
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i b —
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-~ — Water addition causes binder to gel

— Cool conditioned sand - flowable for
coremaking
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Rehydrating GMBOND® CoatediSand

_—

- l
ated Sand
P Water

% (2% of Sand Weight)

Mixer

(Mix briefly - hold 2
minutes - remix briefly)

N~

Ch als
Rehydrated, Coated Sand

(target < 70°F)
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BOND® Process

IR —

SEOIEMaKINGl Equipment - combination of
IeIeX and coldbox technology.
=(ore Machine

— < Purge Head
s Alrr Heater
— Tooling
® Cooled Blow Plate and Blow tubes
® Heated Metal Tooling with vents
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Eguipment -- Making Cores with GMBOND®__.

—

e T

Hot Air
Generator

<)

Gas / Drying Manifold

‘ Heated Cope (200 - 300°F)

Heated Drag (200 - 300°F)
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Blowing Cores with GMBOND®

Rehydrated, Coated Sand (target < 70°F)

— 2) Blow with ~60 psi air
o] WAXI g
Senerator

e 3
- —
- - _-_I
e
T el
T —
e

~~ ~ Gas/ Drying Manifold

Heated Cope (200 - 300°F)

Heated Drag (200 - 300°F)




Activating GMBOND® _

Dwell Time for Activation

e (~10 seconds)
ot Air
senerator

, Gas / Drying Manifold

‘ Heated Cope (200 - 300°F)

C h ‘N a I S ‘ Heated Drag (200 - 300°F)




SOND® Process

f th Profile - ridge formation during
W@l as surface tension changes

ire

.
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Hardening GMBOND® Cores

.

Blow Heated Air through Cores
to Remove Moisture

Hot Air
Generator

Gas / Drying Manifold

‘ Heated Cope (200 - 300°F)

‘ Heated Drag (200 - 300°F)




SMBOND® Tensile Data — Core ...

ength =
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Sand Tensile vs Dog Bone Weights as % of Silica Sand Weight
(1% GMBOND - Calculation Uses Actual Density of Sand )

B EcoBead - F
EcoBead - C
520 Silica
Bell (OK 90)
- ]

W (0K 90)
Australia 5/13 W- Mex (used)

Nugen (Lake) = ) | B Lake (4641 3/22)

R
Nemak - Czech Lake (1L5W) = Lake (464L 5/13)

ﬂglebay 3/22 MLake (355L)
[] ] \
Gregg Accucast 70

Fairmount Lake

a
Alumacast
ELampazos 6/24
Lampazos 3/22 B Jap. Flattery (used)

n Olivine LE 75

[ |
Olivine LE 55 B Olivine LE 100

Dog Bone Wt as %

W Olivine LE 120

50 200 250

Tensile (Ibs)
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BOND® -- Core Strength™

IR —

illife
E_ensne striength affected by humidity
5 'J(_)res cani regain full strength if dried

No detrimental effects on casting quality

: '_- e Satlsfactory handling strength

— Cores do not become friable
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ect of Storage Humidity on Tensile Strength
1% GMBOND - Silica Sand - 70 F

u——_--

¢

o
\ ¢

GMBOND 80 % RH

60 80

Hours of Storage

Data provided by UNI
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OND® Shakeout Benefits

Retained Strength at 750°F

N
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SNElBONBD® holdsiit

1% PUCB
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3 6 9
Time (min.)
Time to Shakeout Sand from Thin Shakeout Casting

Shakeout at 1 - 2 hours After Pouring

reduced

Data provided by UNI

GMBOND @ 1% GMBOND @ 0.75%
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ID® Shakeout Benefits

IR —

> Coll pS|b|I|ty enhanced by catalyst

— \ ery small additions ofi metallic oxide catalyst
NRcKEAse thermal degradation at low casting
: __ t"emperatures

surface finish for handling strength

— Mechanical bonds in binder require little
energy to break
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BOND® Dimensional-Stability

IR —

SETIcIFEXpansion
meihlydue to;silica
iﬁder effect

& negligible
= S EXDANSION approx.

1% PUCB - S|lica San

Percent Linear Change

e

= 0.5% In Aluminum

pouring range

Temperature (°F)

High Temperature Expansion

Data provided by UNI
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BOND® Environmental-Benefits™

> £( n( gt Clezir)tio ciglel Sitgfeicfe
Jé en-flammalle
Non feactive
:l e Soap and water based cleaner

.._.f_:ﬂ Emlssmns

- ard
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_- ]
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_—-; ":_" = Dramatic reductions In air emissions

s Recycling and Reuse
® Reuse core butts and scrap cores
® Dispoesal reduced and non-toxic
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IBOND® Environmental Benefits-

. - /H“—-_-_, -

[ Sampling Location

Data provided by CERP
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IBEOND® Environmental-Benefits™
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SIG Ificant reductlons
if) enzene phenol, !23‘;';°J.'§”“Et““"e
rlr drnapthalene

= "r‘ Issions

Phenolic Urethane Phenolic Urethane
CERP baseline iron
i GMBDND‘ ! GMBOND
GMBDND GMBDND
Aluminum

-82%

-95%  -96%
-98%
! —

Benzene Naphthalene

Data provided by CERP
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BOND® Environmental-Benefits™

CERP Air Emissions Data

Pouring / Cooling / Shakeout July, 2002

pr—

SNEIssIon! Reductions -
OIROVEr 9506 in .ﬁ.—
AluiggiiglCiag

L=

20

Lbs./Ton of Aluminum 15

IIIIII
10 IIIIII EIH’

5

Isocure
—

Isoset
Hydrocarbons

VOC (x10) — GMBOND
HAPs (x10)

POM (x100)
Data provided by CERP

O GMBOND B Isoset Olsocure
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BOND® Environmental-Benefits™

SREUSE and Recyclanility
S(Eore Removal
Remoyve Core butts from core package

e
.-l--"-..'.‘l-_lﬂl—

— —Crush Core butts & Scrap Cores

s Break down into individual sand grains
® Transport back into process at Sand Conditioning
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BOND® Environmental-Benefits™

SREUSE anal Recyclaniity
Siermeall Sand Reclamation
B lless material to reclaim
B = Ability to reclaim at lower temperatures
& s o affect of ADV on core properties after reclamation

s Supplies Sand Coating Process with hot sand
— o extra energy needed for sand coating
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MBOND® Sand Bmder_‘

omparlson

T —— i —

— GV 3OND s a puUsh W|th Phenollc Urethane binder
WhHEN Uised with green sand and a savings when used
1r ranrallfcored package.

~oday, GNVIBOND binder itself costs more than

= Plienolic Urethane but the amount used is less,

effectlvely eliminating the difference.

,—GMBOND price Is stable (not affected by petroleum
market)

— GMBOND eliminates need for scrubbers, respirators,
etc.
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nolic Urethane vs GMBOND® —

Phenr C Urethane

-

-

i ven Productivity.

.1gher Allr Emissions
ENSARA Reporting

Requwements (TEA,
“VIDI)

Requires Heat for Sand
Reclamation — 925 F +

\Waste Stream for scrap
COres

SOND®'
s Production Methods
Proven
e | ow Alr Emissions

* NO CORE ROOM
EMISSIONS

®* No SARA requirements
® Reclaims with water

® | ow waste generation —
scrap sand can be reused,
resin recovered from
water and reused




GMBOND: Coremachine




L GMBOND® Core Applications

i
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BOND® Envuronmental.
vefits

f'ter-soluble & non-toxic
Natural renewable material
*‘ 0 special handling or storage

_-_p-

__::._; { Eliminates scrap cores & waste
~ #5 Easier sand reclamation
#6 No hazardous chemicals used

#7 Lowers emissions




ABOND® Casting Benefits

——

.‘roved shakeout effecliveness
Excellent hot strength
#9 Excellent surface finish

= #4 High temperature alloys

e

: #5 Water based core washes

#6 No thermoplastic deformation
#7 Easy to use
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MBOND® Sanad ==
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