Dec. 2010 = &
B oo
<~ : FOUNDRY + 1251 -

Vol.59 No.i12

BRI HE B S B4

Cornelis Grethorst', Wim Senden?, Resat Ilman?, Oleg Podobed', Vic Lafay', W. Tilch?®
(1. S&B T 7 RN ATRANE, 128, 2. Componenta Foundry Heerlen, # % ;
3. 2B B ENR (Freiberg) 7Lk %, £E)

WE: REFATHHISLENED EED) SRAAERYTNERY, TERSRBNTEL, RAEHRLEF
WSETRE R, SRRN: RATAOUDNEADKEL, BHEELE, HATYHEE,

KHEIE : BEED; RN BBy, HEk

RESHES: TG221 XEAREE: B XEZHE: 1001-4977 (2010) 12-1251-05

Reduction of Greensand Emissions Case Study
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Abstract: This paper describes the development of an inorganic alternative to coal or coal
replacement for bentonite bonded molds (greensand molding) and the realization in an operating
foundry. The result show that the coal free green sand system was adopted, and this contributes to
raw material, waste, energy reduction and improvement of working and environmental situations.
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Fig. 1 The conversion of carbon to coking materials courses of cracking

products and carbon monoxide
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Fig.2 The lol and active clay content during the process of
ENVIBOND® was added to 100%

AR IR BB R S e TR, BETROIR
FURDEAN0.2% (7K 4y, RSB = IRTHLAATIR, 24
J& 58RI W B BURPORE R AT AR . SR IOV
MERZERTE, AR IR LUE & B b i b
HIEERERE A AR

IRRIR AT REXS EE

Table 1 Properties comparison of green sand

PRERE EER%(100 Nem?) FKE/% BEBEE/(N-cm™) BRERE/(N-em?) FERBE/(N-em?) THERE/(N-cm™)
20074 143.0 41.4 3.4 17.4 32 40.7 0.29
20084 142.5 C 412 3.6 17.1 2.9 47.0 0.30
EHEY% -0.3 -0.5 5.6 -1.7 -7.8 15.5 2.40
BEME WESESUY%  OdoviiEitE% 2 minERESRER/%  SminEREFEES% Bif/mm BBEE/(N-cm?)
20074 153 715 79.9 3.65 243 0.37 5.36
20084F 158 71.9 76.2 2.68 20.0 0.39 5.49
FEY% 3.3 0.5 -4.6 -26.6 -17.7 5.40 2.40
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Table 2 High temperature properties of greensand
PR PBIREE Rk IS AR AR AR S
BEE GKE AHEE RERE /(N-cm™) AN-cm?) /mm /(N-cm®)

1% 1% /g ANeem®) 150°C 350°C  550°C  750°C Al hodt Sndh hod hmgh dmdh I -
' 3h /15h /45min A0min 15s 60s 305 60s 180s 30s 60s B
200745 410 3.38 143 17.7 387 210 210 149 23 37 015 033 060 922 183 229
20084 409 345 143 166 - 381 283 283 149 21 47 017 033 058 909 208 267
TFY%  -02 210 0 -6.2 -1.6 348 348 0 -87 270 133 0 -33 -14 137 166
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Fig. 3 The composition of compressive strength in 2007 and 2008
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Fig. 4 The dilatation curves of green sand 2007 and 2008
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Fig. 5 The measurement of the stress from a heated greensand

plate during flame heating
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Table 3 Gas emission in testing of 2007 and 2008
NN — OREE SRR SARRESSEHE g
| S/ | 192k frgg\ [0 27% | A1 gy = 7
24kg T 192g 44%‘; : /g /(dm'kg ) 7 EF’ZF LR ~$z:
@ 0g 20084 191.29 2091 14115 1673 052 3.66
20084F 191.13 2093 116.15 14.13 052 3.14
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Fig. 6 An overview of the main emission contributors LCP gre;ensand and
core binder
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Fig. 7 Pilot casting and measurement of BTEX and gas volume
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Fig. 8 Gas volume before and after coal less (ENVI BOND®)
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Table 4 BTEX and odor emissions at two foundry locations pouring/cooling and shake out

GEERHIEN R PR HIFRHEAYOUME AT HER AOULE
S Ha —HEIE % OBE CEE SRR Skt SR BRI o it
20074 100 53 4 67 67 67 1814 3058 2362 6232 4492 16 483
20084F 60 0 0 53 67 0 1986 3087 534 33883 1825 1536
90 kg, B/NEH43E 1FEH100 S iERE S ARHE R
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Fig.9 The castings made in coal free greensand

5 Z#RiE

TE—4FERAI, 2T GO-APICHH Gfpt—45
RZIEW T S&BIE) B4 H 9 ENVIBOND® ™ f, |
Componentati )~ 251 £ 4 WAL 58 BB BVEM & R 725
B SR BB RZR, J8 A B0 45 v B BY L)
ME LB, FRHER S CRBPEEIE) BiG R a1 K

T 7 A2 5 TR B R W A I 8/ 5 S B T

40%, SURHEME R FRAOE CRIEITHITIIE)
RHEETEHE A%, LSRR T .,

& B0 AR BIAMA R A F T e, 9+
B TR RIREERM, T AR ETURS Y, b4
FAIALFEENVIBOND® ™ G2l & Fobv IR i, EARS
RS, S BEM O TUR SRR L T
(9 B AL RIBTERRMEFTREMETT P24 B3R, e 4
FEEHFHN,

BB EIED R HAS SRR ORI BB

(1) BETHERERA WAL, R& B IR
W B L5 e

Q) Rk 2L,

(3) BUEPREEAE B/NEIL, FEMRER, R
RO B T, TITERIRAT, Mk,

(4) 7ER IR B AT AR A B R R 7 5

(5) BRI BEIRD

(6) SARMTH B I 0.88 cn¥H/ F0.50 cm?;
(7) A B BRI EO = A S AR AR,
SRS RBIERM ARSI L, WHHERES
THEIRIIE ;

(8) FRHF R T £140%,

Bist. Ads Componenta Heerlen4%3& )" #) i T A &
TRARGH A Fled, 550 AIEHR B R R
AT, BMPENRT LUKRE, L2 Wemner Tilch
BEGIH, KT ii&"@‘é‘]ﬂ’?iﬁi wE., Btz
B+ & #9 $31¢ T2 )7 Oleg Podobed 2t 2 #v Vic Lafay 4
k., PR R A B @A KB Ak,

SE

[1]1 Grethorst Lemkow. Greensand without organic additives for the
production of iron castings [C]// Prooceedings of the 66th World
Foundry Congress, Turkey, 2004: 489-501.

[2] Dietmar Boenisch. Hohere gussgenauigkeit durch ausdehnungsarme
formteile. Untersuchungen mit dem formstoffdilatometer [J]. Giesserei,
1979, 66 (21): 775-787.

[3] Patterson, Boehnisch. Das schulpendiagramm fiir nassgussande [J].
Giesserei, 1964, 51: 634-641.

[4] Patterson, Boehnisch. Wirkung des kohlenstaubes im nassgusssand
[J]. Giesserei, 1967, 54: 465-471.

@5k wEA; % 1AM, 1dm@foundryworldcom)



