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GREENSAND
ALESS IS BESTO

A MORE SUSTAINABLE PHILOSOPHY FOR
CHANGE
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GREENSAND ADDITIVES

A Washed graded silica sand

A Calcium, Sodium or blended bentonite
A Coal Dust

A Lustrous carbon raiser (gilsonite, pitch)

A Premix Products

ALL. g
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FERROUS CASTING OUTPUT

Global Car Sales
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FERROUS CASTING MT PER ANNUM
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METALCASTING

FERROUS CASTING OUTPUT

A 70 MT/A Gl and DI 70% produced in greensand
A 50MT/A castings

A 60% yield 5:1 sand : metal ratio

A 420 MT/A sand mixed

A 1% make up addition

A 4.2MT/A of additives

AL @
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FERROUS CASTING OUTPUT

A IN ORDER TO PRODUCE BENTONITE AND CARBON PRODUCT
A Mining

A Crushing
A Activation
A Drying

A Shipping
A ALOT OF ENERGY CONSUMPTION

ALL. g P
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GLOBALGREENSAND SYSTEM PROPERT

TYPKCAL VENTKLATED DKSC FOUNI
Table 1. Typical Regional Greensand Property

Properties China India Australia Europe LISA
Compactability % 34-36 35-35 34-36 35-37 36-38
Active clay % 9.0-10 10.0-11.0 8.5-9.5 9.0-10 7.5-8.5
Volatile % 2.5-2.7 3.0-3.3 1.3-1.5 1.8-2.0 1.5-1.7
LOI % 4.2-4.6 5.0-5.5 2.8-3.0 3.4-3.8 2.8-3.1
Wet Tensile Nfcm2 0.33-0.35 | 0.18-0.22 | 0.21-0.29 | 0.32-0.34 | 0.25-0.33
Moisturede 3.3-3.6 3.5-3.8 3.0-3.2 2.58-3.2 2.8-3.0
Green Strength
N/cm2 20-22 18-21 22-24 23-25 22-24
Permeability 120-140 130-150 70-80 120-130 110-130
Total Clayss 12.0-13.0 | 13.0-145 | 11.0-12.0 | 11.5-125 | 10.0-11.0
Afs no. 56-60 55-60 65-70 61-65 60-63

m : (A)VoLCLAY ;
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Table 3. Foundry Bentonite Properties

Crrigin China India Australia Eurcpe USaA
CEC {meq} HE i T4 H4 108
Total Hardness 9 16 7 14 20
Solubla Ca S0O3 (%) 4.25 3z 12 3 2.5
PH 9.6 064 9.9 9.3 9
Free Swall {mils) 23 23 2R 2R 34
Gt (%) 2.6 22 3 2.7 2.6
Silica sand +Clay {3%) 7 7 7 7 7
MOIETURE (%) 27 22 22 23 2.6
WATER {mils} 75 75 53 T ol
COMP (%) 41 40 W i
PERM 160 130 167 165 145
GCS (pei) 13 1% 12.7 15.9 141
DCS {psi) 32 3f 30 iT 3T
G5 (psi) 2.7 3z 23 3 25
WTS (nfcm2} 0.27 0.48 0.23 030 0.25

m : :S‘a voLcLay
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GLOBAL GREENSAND ADDKTKVES ATl
TYPKCAL VENTKLATED DKSC FOUNI

Table 2. Typical Regional greensand Additions

Additions China India Australia Europe LSA

Bentonite Na

Bentonite activated
Ca vy ¢ o

Blended bentonite e o
Coal v ¢ v v 4

Pitch o

Lustrous carbon
raiser v 4 v

Modified lignite 4
Cereal W
Wood flour "4

Typical make up add
% 1 1.3 0.7 0.75 0.5

10
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THERMAL GRAVIMETRIC ANALYSIS (TGA)
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CHINESE BENTONITE

Sample; R33-1037
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METALCASTING

INDIAN BENTONITE

File. C...\TGA\Amcal Samples\Liz R 12-0044.001

Sample: R12-0044
Size: 26.0044 mg TGA Operator EKS
Methoo: CLAY Run Date: 15-Feb-2012 12:25
Instrument: TGA Q5000 V3,13 Budd 261
102 1 0.03
£00.51°C
97 26%
A
100 -4 ‘C
\ 0.02
{ 6
{ 851.71°C B
- o 94 62% £
s 2371°C / R g
& 89.35% f \ =
= + / =
£ ™\ / F0.01 LE>
5 | |
- o
z / 2
9% 16236°C =
9983% / ) =
A . b Residun %
" a3.88% &
N — e 424.38mg)
=T 0.00
94 -|
92 + y r . . 0,01
0 200 400 €00 800 1000
Temparature («’C) Unvessal VA TA TA nstramamts

Al BIHEVI-SAND

AMERICAN COLLOID COMPANY

— — g

(&) vorciay




samph VO Foundy Bwnd
Sex 55170 mg
Method Natocor

TGA
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AUSTRALIAN BENTONITE
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Sample R14-0189 w2
Sae: 151980 mg
Methad: CLAY
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ETALCASTI

File: C... \Jascn S'R14-0188 #2.001
Cperator: JSO

Run Date; 10-Mar-2014 1802
Instrument. TGA Q5000 V3.15 Buid 263
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METALCASTING

USA BENTONITE

Samgle: R13-0875 #5 File: C:..\Amcol Samples KielR 130875 #5001
Size: 44,8830 my TGA Operater: GP
Method: CLAY Run Date: 12-Nov-2013 09:42
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UNACTIVATED AND ACTIVATED SODIUM BENTONITE
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METALCASTING

ACTIVATED EUROPEAN AND 20% UNACTIVATED USA
BENTONITE + 80% ACTIVATED EUROPEAN BENTONITE
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EFFECT OF BLENDING USA BENTONITE WITH
CALCIUM BENTONITE
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CARBONACEOUS ADDITIVES

A Coal dust
pitch
asphalt
gilsonite
starch

lignite

@ vouctay

AMERICAN COLLOID COMPANY EIHEVI-SAND

"

20




AM

COL

METALCASTING

TGA CARBONACEOUS PRODUCTS
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Lignite T Influence on system sand properties with pouring
cycles

A The experiment design was as follows

0
0
0
0

Simpson 500 Kg Muller T mixing time 10 min
Silica Sand (Wedron 520)
8% Sodium Bentonite

Carbonaceous additives T 20% of dry Bentonite weight
A Seacoal i 10% of Bentonite
A Lignite i 10% of Bentonite
Herman High Pressure Moulding machine 7 B Scale Hardness
9271 95
Compactabillity target 39

7 Complete casting cycles - maintaining Clay, CB and
combustible materials. 3 moulds poured for each cycle

22
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METALCASTI

GCS increases after one cycle, indicating the Lignite
Impacting on the Bentonite properties

Green Compressive Strength

PSI

Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5 Cycle 6 Cycle 7

e==wF|loCarb 10% of Bentonite 23,13 27,39 28,56 29,16 29,62 29,61 29,39

ALL. e m
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METALCASTING

WTS shows a similar trend to GCS i reflecting the Lignite
Impacting on the Bentonite

Wet Tensile Strength

0,52

0,5

0,48

0,46

N/cm?2

0,44

0,42

0,4

0,38

Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5 Cycle 6 Cycle 7
esmw[l0Carb 10% of Bentonite 0,43 0,497 0,489 0,504 0,497 0,507 0,511

ALL. e m
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Lignite T Influence on HAPS

A In 2004, an emission test study was
conducted to determine the effect of using
FloCarb as a Seacoal replacement for
green sand moulding

A The study and testing were conducted by,
o University of Northern lowa, Cedar Falls, 1A

0 AFS T American Foundry Society
0 ACC 1T American Colloid Company




METALCASTING

Testing Summary

A The greensand mixtures consisted of the same
silica sand, 8% Sodium Bentonite and
Carbonaceous additive of 20% of the Bentonite
dry weight.

A 4 Recipes where used to compare the effects of
substituting Seacoal with Lignite

1.100% Seacoal

2.75% Seacoal i 25% Lignite
3.50% Seacoal T 50% Lignite
4.100% Lignite

: (A)VOLCLAY
AL L AmcoL
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METALCASTING

Testing Methodology

A The same pattern was used for each testing.

A 3 moulds were produced from each sand batch,
and each recipe was cycled 7 times to mature
the mix

A The emission testing was conducted on Cycles 6
& 7.

A The same metal composition and process used
for all tests

ALL. (g -
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Testing Methodology

A The emission testing during the casting
process remained at constant time for all
the test

o Pouring i O to 5 minutes
o0 Cooling I 5 to 65 minutes
0 Shakeout i 65 to 70 minutes

A The emission samples were collected and
tested by an independent laboratory

P
ALL. v
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