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Control of Green Sand by Oolitics

e a”

Yutaka Kurokawa, Jun Yaoi, Hitishi Kambayashi,
Hideaki Ota and Hidekazu Miyake

In the control of green sand by oolitics, it is necessary to quantify oolitics accurately. For this, the quan-
tity of quartz in green sand is quantified first, then oolitics is quantified after calibrating the base sand
which is silica sand for calibration and for core used in green sand. However, since certain kinds of base
sand are used in recent green sand, calibration and consequently the quantification of oolitics are not pos-
sible. The authors therefore developed a new method for quantifing oolitics. Feldspar and quartz are ana-
lyzed quantitavely at the same time by X-ray diffractometric analysis by reason of which base sand is
quantitatively calibrated for the purpose of calibrating feldspar in silica sand. Quartz is calculated from
the integrated intensity of the diffraction peak 20.9° and feldspar is calculated from the sum of each dif-
fraction peak from 26.9° to 28.0°. The oolitics quantity in green sand can be calculated accurately by this
method. The average value of oolitics in 67 different kinds of system sand was 6.9 mass % and the stan-
dard deflection was 3.7 mass %. The accurate quantification of oolitics enables control of green sand.

Keywords : oolitics, green sand, base sand, X-ray diffractometric analysis, quartz, feldspar, quantitative analysis
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Tablel Type of automatic mortar.

material alumina
power supply AC100V-60Hz
electric power 41W
. | pestle 120m™'
revolutions/min =
mortar Tm
diameter of mortar 200mm

Table2 Conditions of X-ray diffractometric quanti-
tative analysis.

anticathode Cu
tube voltage 40KV
tube current 30mA
divergent - scattering slit 1°
receiving slit 0.3mm
scan step 0.02°
measure time 2sec
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Fig. 1
feldspar.

Chemical component and classification of

Table3 Relation between angle of diffraction (24)
and ratio between intensity (I) and max intensity
(Imax) of X-ray for feldspar.

NaAlISi;Oq |2 6 (deg)| 220 | 23.5 | 24.1 | 24.3 | 25.4 [27.9 | 283
(Albite) I/Imax | 16 | 25 | 20 [ 16 | 10 ) 100 10
CaAISi;O, |26 (deg)| 22.0 | 246 [27.4 | 278 [27.9 280 | 285
(Anorthite) | 1/Imax | 22 | 15 | 20 | 88 | 69 | 100 | 15
KAISi;0(M[2 8 (deg)| 21.0 | 23.4 [ 238 | 256 [26.8 |27.1 |25
I/Imax | 45 | 20 | 14 | 16 | 14 | 50 | 100
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Fig.2 X-ray diffraction pattern of sand for foundry. 1
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Fig. 3 X-ray diffraction pattern of typical sand. (a)
Onga, Yunotsu & Asari sand in Kiyushuu, Shikoku &
Chuugoku district, (b) Kakestu, Mikawa & Enshuu
sand in Kansai&Tokai district, (c) Kashima,
Chichibu, Nikkou, Ilidai & Mogami sand in Kantou&
Touhoku district
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Table4 Relation between feldspar and Integrate intensity (cps) of sum, each angle of diffraction.

Quartz | Feldspar]|2 6 26.9

angle of diffraction(deg)
mass% | mass% [{~28.0° 269 | 271 275 | 277 | 278 | 279 | 280

Fukuoka [ 77.9 221 33245 27759 5486
Shimane-1| 84.2 15.8 22216 19033 3183
Shimane-2| 66.2 338 || 62262 19526 42736

Kyouto 710 230 36430 21996 14434

Aichi 969 3.1 9833 | 7123 | 2710

Shizuoka| 48.0 520 |l 95889 28667 67221
Fukushima| 63.4 36.6 48857 20626 28231
Saitama | 960 4.0 7143 | 7143

Tochigi | 89.2 108 3573 3138 436
Yamagata-1| 863 | 137 | 21118 6684 | 6398 8035
Yamagata-2| 86.3 137 21867 8622 5289 7955
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fied district)

2751 H B VMRV, FOE-7DOFELTVD
Dbk3, T, RADESFNAENEFVWETRENA
26269 ~280" DEHELLTHOND.

Fig. 4 KAEAVWAEREY VBT XTORED X &R
BELELROMZETRY. EH 2060275 O X RMWE
HEGRIAMEAED SN LA, EiFA 26269 ~
28.0° D X BHMEDAITER 1 B UTORKRETHENLE
BAMED SNE, Lih-T, ChoDAHE»SRAR
EBLEHTT L EMARETHS. Lo, HRE, 5§
FEE, BEERCEMEGVETRERNS, 5D TN
WoNE, ZCT, &5k, HEHNICHT TREREIEXK
Lt R & LT, U —GE - hEHX, BETE - R
X, ME-FHEXD 3 To v iyt ChS
SELEHE, U -EE-hERR TERSh BT
BIRERE, >0 FhME, > 12 2 & B - BALHXE

@
a

Q

>

£

@ —
S No 28 No. 29 No 30 (4
= No. 31 = =« = = No 32 -+ - » = No. 33

£ 3a 35 No. 36

(a)

26.8 270 272 274 216 27.8 80 #2

8-26 dee
Fig. 6 X-ray diffraction pattern of green sand. (:?
Kiyushuu, (b) Shikoku, (¢) ~ (e) Chuugoku, (f) Kans®
(g) Toukai, (h) Kanto

HFuBoRFELThAMBEL TR L. E&ﬂﬁ—ﬁiiﬁ“ﬂg
BRIV TEBHNCFADSEL TV THS

t,HgSK%LtEEDEﬁE_7ﬁ§EmT&ﬁﬁ
wurma;agtgbt.aen.%@—ﬁﬁmgél
BRE-1 O BARGHECMRTHZS ATV

A=V F oy 2L BERPOER 191

n 2

Green Oolitics OQolities  Qolitics by
sand Basesand  Silica  with  Feldspar calibration
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massh._mass% . massk. . mass%
_.190 2107 83 3.1
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mane=2._ 673
ane-1 698
ustralia : 620 -
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i

era 613
Standard deviation 6, 5 B
1}measured by X-r

3 - S—
y diffractometric analysis

2 measured by usual method

*kunknown

Table5 Extract from calculation of oolitics.
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Fig. 7 Frequency graph of green sand composition.
(a) Oolitics with feldspar, (b) Feldspar, (c) Oolitics.

ICHIXBIC i 7 I X R38R (B 26 26.9° ~
280°) LRGROBGETY. REHOBMEI Fig 40
BEALDbEN-TVECERAS, ChEDHRIELR
EREEDWICERAT A & & L1

33 HBRWOXHEF+— b

Fig. 61z, MIRAERB D X KREHF + — b (EFH
26269°~280°) #79. Fig. 6(a) : LMHMIX 6 4,
Fig. 6 (b) : FHEHKX 8 &, Fig. 6 (c)~Fig. 6 (¢) : thE
X 29 =, Fig. 6 () : BAFEMIKX 6 &, Fig. 6 (g) Eilghh
X 8 mKkU Fig. 6 (h) : BFMIK 10 S0OFTH 5. K&E
BRI ~NTERS 1 v 2HRL B, Fig. 6 (a)~Fig. 6 (e)
&b, RAGOEHFE- 7 BEIFA 26275 »%E 1| ORI
E—27T&Y, Fig. 30 BIRE-1 PEAETF WOz h &
ML TWA, 72720, No 12 DR IEA -2 + 5 Y
TEBMATVH TS, CRICRRESEIEAESTINT
WIEWEHIZE— 2 BBATOWE W, Fig. 6 (f) i< @@
E— 7 BN S W EBREG W oK e, BiRA
20280k E - WHEETAHBEEIVWHOBERCS
REE-1 O ORHHIKENT VS, Fig. 6 () K E
HIEEWG Wb & RFRAE G O IPOFBAENR TV S, Fig. 6
(h) i@, HAREG O GEICETE— 2 /&),
WIFEZEE-1 OB (B)RFf 26 27.5°, 27.7°, 28.0° @ 3 hir
ICE— 705 5) RS Wi (R 26028.0° e —




192 & L ¥

% 73% (2001) %35

9 MEET ) ZORKEMARNTVWAS, No. 67 DERYI
BEETVHDORENRLNS.

DLofER»S, HMEMCERLROHRER» S, £
Mo EA %N - NE - thEMX, Bl -mEtXkV
BAE - HILMKIcB L2 BRI TE B LEZ B,

34 A—UF 7 OHWIKE

Table 5 i IXBIfERK L - RGREREAV T2ED
HRIET S04 -V F v I DERMELLERERT. &R
hic RENLSEWBLOEE, vV »5, REEZSTA -
) F oy 25, RERUEREICL ZEBYHEROA —Y
FooRaEMHELE. RELLFETERSNARAER
T 120mass B TH Y, - F v 7 HOFEHER
69mass% Th-t.. RAMELLWERKEME I
188mass% TH 5. BEETIZ, MEROERMHIEL -
A=V F oy I HOEEIG T2mass % TH 5. £ DFY
HREGREDA -V F v 73 EEMLTVEA, RES
K& <4+ AEERT. Pig. 715, £ 67 H0EMR
KEME, BEGRUA—YF v 7 OEMSHRERT. 4 —
) F o 2o TIE, 2~12mass % DEHICE < A/HL
¥ 69 mass %, RE36mass%B TH5. Lol &
5, EGRHETKDIF -V F v 7Lk ZERPERIE
HThHhB IEEZOND.

4 ¥ B

EEDTE % OB O ICHE L TRREOERH
Eickdxr—)F oy 2 QREGRFEEL L - TELIEDDS,

Wt - F o s ERBEERIL, UTOHMR %G,
1) EMBICRBREERT ARV POROEREL )
ALt
2) RERERL2Fu4—UF v 7 ERBBEICLD, |
% EGRUA—)F v oA OERBICERTE S
EEASMIC LI
3) £E (67 EE) OERBOA — ) F v 7 DTS
B S iz L7,
4) EMErEA— ) F v 7 OFERIC L D ERBD O ERAHE
I BEERD.
X L3
1) B, wEHE KERE, =ZEX50 HFETy
71 (1999) 614
2) BJI1E, EWICE, R, KEFEER, =EAFn.
#is T2 72 (2000) 328
3) H. W. Dietert, A. L. Graham, R. Piaski and F.H of
mann : AFS Trans. 83 (1975) 233
4) ERPOETEORRK : BEASYRLS  WEXH &
BRI R RAHEE1(1981) 100
5) B)IE, KBHE, KHERXE, =ZEFW: HEIx
71 (1999) 177
6) {EEBMBRIENA N7 v 2 1 BEREEREMNES
£ (1996) 26
7) BAILESE X KEITSHTE] J1S-K0131-1996
8) Powder Diffraction File : Joint Committee on
Powder Diffraction Standards (1997)




