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Comparison of Molding Sand from

Various Sources in Thailand

Banjerd Seanjun !
Rajamangala Institute of Technology, Chiang Mai Northern Campus, Chiang Mai 13000
Kobsin Thaveesin > and Nuchthana Poolthong °

King Mongkut’s University of Technology Thonburi, Bangmod, Toongkru, Bangkok 10140

Abstract

This research study of properties of silica (SiOZ) sands from five different sources in
Thailand, namely Rayong, Chantaburi, Trad, Chumporn, and Songkla. Physical properties, chemical

compositions, molding properties were investigated.

The results showed that the sands from Chantaburi and Trad had the highest silica
content of 99.2%. The sands from Songkla contained slightly lower silica content of 999%, and
those from Rayong and Chumporn 98.8%. When considering sand size and distribution, it was
found that largest percentage of the sands had the average particle size of around 0.150 mm
accounting for almost 70% (68 - 69%) for sand from Rayong and Songkla. The size distribution
of sands from Chantaburi were the widest (0.106 - 0.710 mm) compared to those from other

sources.

The results of molding properties showed that all sands had highest Green Compressive
Strength (GCS) at moisture content of 2 - 3%. Sand from Chantaburi gave the highest value of
GCS at 116 kN/m”. In the case of permeability properties, the values decreased in the order of
Chantaburi, Trad, Chumporn, Rayong and Songkla. The Dry Compressive Strength (DCS) of the
sand from Songkla gave the greatest value at 974.22 kN/m” compared to the others. However,
when the moisture content of the sands was 8%, the greatest value of DCS was given by the sand

from Chumporn.

Keywords : Molding Sand / Properties of Molding Sand

! Lecturer, Department of Production Engineering.
? Assistant Professor, Department of Production Engineering.

% Lecturer, Division of Materials Technology, School of Energy and Materials.
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1. UNWALRANNBINAN SNAUTA L7017, 3227149 5334 IIl Auna3sh 1-RTSD, UTM Zoned?
2. uNuNaLNalINals AaUTA L7017, 522749 5434 | AuwaIsh 1-RTSD, UTM Zone48
3. unuianannadlny AAUTA L7017, 522719 5532 | AUNA3IN 1-RTSD, UTM Zone48
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3. maﬁ]aaugﬂi’mmaal,mmw (shape) (ﬂ’)ilﬂElﬂx‘lﬁlN‘Y]ﬂ%ﬂLﬂﬂ@]i@uLLUUﬁﬂdﬂ’J’l(ﬂﬂ’]LLEN
(Scanning Electron Microscope, SEM) LRZATWITHAN angularity mﬂmagaﬁ"l@mﬂmimaau
WITWIALBZNIINTZANUAINUNMINAFOUNBNRT (surface area) IMNFUMNT

E :% (2)

m
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coefficient of angularity

measured surface area laanmineasaumd surface area

n
I

theoretical surface area Vl,m'mmsmaaummm@LLazmsmzmﬂéf’;
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4. @li’mﬁﬂUé’)%NaﬂJﬂﬁdLﬂﬁTﬂdﬂi’]FJ (chemical analysis) Mu31A331% ASTM C 146-
80 LLaz‘W]ﬂl’] Acid Demand Value (ADV) @3319337% AFS 114-87-S
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1. NARBUANUAIUNINUII (strength) AIBLIIDA (compressive) WRZLIILRBY (shear)

NIAMVUUDILTIVEUSTY (green strength) WRSAINNUTILIIVUSURS (dry strength)
2. NAFOUANNUDY (hardness) WASNAFBLNITANAIVBINTIE (compactability)

3. neagauANNENTn lwNILaasTuane (permeability) liA3asnasauLUL electric

permeability meter

H 6 6 g 6 6
NAFAUNUATLTUAANNTN 1, 2, 5 LA 8% Haztilasidua sodium Bentonite 3, 6 WAz 9%

3. uawazanUsrguanisnanaad

1. 2UIAUAENITNTZANLA (size and distribution)

MNMIAWIBANVWIANANTIBANN AFS Grain Fineness Number (AFS GFN) Wy
o o o aa v oA ! A A Aa ' ¥ A
nMenAIniadunyidsmalnyniunaddug nandeliauwia AFS GFN Adauanfiga
G797 1 Savwailannenaaiinanzauaylum 50-60 AFS malanunasniiiliansey
aLanazaasloalszauinnnlenngrwalny wasidanaesumalninllazile
A& T9209TUINURAE LITBY [2]
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13199 1 AFS Grain Fineness Number VANNINYURIINNI G

UnaINIIY BN Juny3 A910 UNS GA/ER

AFS Grain Fineness Number 68 51 59 60 68
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NNINIZANAQ (distribution) wu:ﬁmwmwn%’mi’w%’qu‘%ﬁnﬁm:myﬁaﬁngﬁoﬂiw
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AN 2 VUIANUNRIVBININLUARELUARY

eI IY LA ﬁmq'% a910 AUNT GNGY
¥ 1. 2
WUNNY (cm/g.) 138 133 153 144 151

' [~1
3. 3U9199293aN 318 (shape)

NNMIATIFBUNLNNTBUARLURMITFUTINAM e uazIINMsIWRBU e DAL
NNUININATIIU AFS wunneuaazunaslizUadwdenauthunans (medium sphericity)
Uuruidanauan (low sphericity) dnaglunquiiiiwiuuyaum (sub-angular) Hivadilanig

' v '

ﬂaumﬂwgmmaxugagjlmvl,ﬂ‘uuwum @]GLL@@GI%E‘L]‘YI 2

’EN‘Wi RIVRA

E‘]Jﬁ 2 LLﬁﬂGEﬂS’NYIT]EIQ’WﬂLW\ﬂGVﬂ’N )

ANNIA1WI T coefficient of angularity WLAINI mnmmaalvxm coefficient of angularity
4 Al 4 e 4
41NN 1 "ITG%&I’]ﬂﬁd“ﬂi’]El&lgﬂi’]\‘]ﬂanl’NLﬂumamJ @GLLK@GI%@]’]TNVI 3

13191 3 M coefficient of angularity YAINNYUARSUARY

URaIN e U %’qu‘% [2a19] YUNT NG

Coefficient of Angularity 1.16 1.37 1.35 1.25 1.12

! & A a A o A a a =< ° )
sUTwreslanmendalansacAnisouazianunautunansfiogs §miu
LANTIINAAMUNANAT 13U IYLU LR ALLUT AR LB LasTaANNRINITD
lunmsluadiasinmnevmeynuuulud [3] wananhdinadduaidseans (binder) ludSunm
89 [2]
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4. M3INANKAIUUIZNaUNNAN (chemical analysis)

myenenandiznaumitaiiveadanieuanisanusivniolunisaiuniu
ANIAUVDINTY I@U@vl@Tﬁlﬁﬂﬂ%&lﬂmmadsTjafTﬂ (Si0) o fUSI DN NN TINUANITaH
"I,mnn nmaﬂasﬁam 100% mmmaummmm 1700°C [4] lasnaowaafianisiusum
FHMeen9uas 95-96% [2] HAMIILATITANLAINNTIDUARS meuﬂimmsﬁamﬂﬂaumdm
asluanafi 4

4 a a a s ! a N !
A13191 4 WID U B UNAMIIATNEREIBNINNLA TV BINIT I UARSUARY

unaINTIE %Si0, %A1,0, %Fe,0, 9%Ca0 %MgO
52889 98.8 0.2 0.07 0.4 0.08
JUNY3 99.2 0.1 0.15 0.3 0.05
a0 99.2 0.1 0.01 0.3 0.05
BUNS 98.8 0.1 0.01 0.2 0.04
GRVE 99.0 0.3 0.05 0.3 0.05

NMINAaaInIUINnNsa Acid Demand Value (ADV) T9nagaufan pH 7 wWu

NI ﬂ%ﬂ%i@]‘g&l%ﬁﬁﬂ’]&l’mﬂ’]’]ﬂiﬁ HINNUARIDU A9 LLﬁ@Nlu@l’]i’]Gﬁ 5

A197199 5 1WTBUABLAT ADV TadNTELARELARY

unawnse | USinm NaOH fivnligunulde pH 7 | USunas NaOH #in W Blank 6 pH 7 | ADV (ml)
(ml) (ml)
N 62.8 62.5 0.3
IUNY3 61.3 61.2 0.1
A0 60.7 60.5 0.2
BUNS 61.3 60.5 0.8
GNGA 62.5 62.4 0.1

WUNLLAG ANULINUUVEI NaOH a3yl = 0.097N

A1 Acid Demand Value (ADV) iJuanfiugaststSunansanaasmslumsiazmlnnmne
fauganidunans (pH 7) ammelien ADV g nangenammelanwduansainn aasi
Tumsdfianneainan lwanznezlaadseauednloaassdjnsenndanwidunse (acid

& o i q,ul ! aaa a nll J dll s ! aaa o
catalyst) F99zvinlnaasloaassdAsenlutSananuindn Wasanaassdfisenaslun
UPAsenuasnInNnunIe [4]

5. @ANNGIUNIULIY (strength)

IUNINARBL AN U UL TIDAV USTU (green compressive strength, GCS) WU
1’]5’]ULL@]&&LL%&GIW@’J’]&JLL@GLL?GETO“?]@’J’]%J%%]J?&J’]M 2% ém%'ummmmummm Laaummzfﬁu
1 a ' v o ' v o d‘l/ A ~ L}
(green shear strength, GSS) WUINUAIREAARDINUATIAINNATIUNTULIID AV UL T UABDNAN
d a & o d'
fﬂdij@“(lﬂi&ﬂﬂ,M’]’]&I“Hu 2% @]GLL&@NI%@HT}GV} 6
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A19191 6 WIBUIABUAMNIUNIULIIAVIETU (GCS) UATANNAUNMULIIADUY I TU (GSS) VaINTY
- ‘e A
UARZURRINLTINUANUTUAINY

Uwas 191 6swuunalud | 2061h 6%tuunelud | 5910 sostuumalud | 8o sosiuumalud
Y GCS GSS GCS GSS GCS GSS GCS GSS

(kN/m”) | (kN/m®) | (kN/m®) | (kN/m”) | (kN/m®) | (kN/m®) | (kN/m”) | (kN/m”)
S£809 29.87 5.87 56.8 15.86 38.62 8.28 38 7.3
JUNY3 41.4 9 55.8 15.2 43.48 10.52 43 8.46
Ae 13.62 2.5 38.5 10.5 34.56 7.66 32.5 6.3
AUNT 18.25 4.25 56.3 15.75 45.5 10.32 41.74 6.3
GAEN] 20 4.5 46.7 13.48 41.96 10.7 41.5 8.7

ANAMUAT BN TID AU UL LAY (dry compressive strength, DCS) LLAAMUAIUNY
“ > o o : : >
bIJLRDUVEWLLLAS (dry shear strength, DSS) ’i]’]ﬂ‘ﬂ‘l’]’]ﬂ’]‘i‘l’]@&QGWU’]’]ﬂi’IUYJﬂLL%N{‘I’%ﬂ%ﬂ’]
¥ ‘2/ { =3 ¥ QI ‘:§/ Qo {
ﬂ’l’]N@]']%Llﬁd@;N"ll%LflﬂﬂS&l’]m%ﬁ’n&l%uLW&l’U%@GLLﬁ@]Gl%(ﬂ'ﬁ’Nﬁ 7

A15199 7 W38 UREUANUATUNIBILTI DAY IS WA (DCS) LRZAMNATUN LTI DU TR LAY (DSS) VAININULUARSLIARNY

P -
NUINUANNTUAIN

unas 1961h 6ostuunalud | 2061h sostuumalud | 591h 6osuunalud | 891 69stuumalud
e DCS DSS DCS DSS DCS DSS DCS DSS
kN/m*) | (kN/m*) | (N/m*) | (kN/m®) | (kN/m®) | (kN/m®) | (kN/m®) | (kN/m®)
Sre9 - - 231.68 52.44 873.00 | 163.36 | 1036.38 | 196.50
unys 26.17 7.6 523.00 | 109.00 | 935.16 | 175.23 | 1186.43 | 246.82
A0 - - 337.84 88.54 833.14 | 167.56 | 1352.64 | 290.24
ANWS - - 225.60 43.82 877.43 173.6 | 1549.20 | 335.78
GAIES - - 315.60 | 107.50 | 974.22 | 182.06 | 1040.38 | 216.66

v % ‘s ! A & a s .
ANMNATUMBLITID AU TUVDINTIEWLINANT WA NUTu L una lua (Bentonite)
¥ o 1 ' 6
Foduldanangeimsdszauwnwlasmiuanidfanlaaan (ion exchange) semnatuuna lua
o € o A Yo g 2 a a . £ A
AULUUWNE A waztuuna lanunNelalasuanuau Tsduaziialuwws (micelles) §43)

& ' o ¢ - ! .
RO917 WIIHANNZIERIN LUL TR LN AN LN T LT ILTININLIIDALNIZIERING

c o ' A I g ¥ oo A

Ntrauadtuwna lWanUNINY HhadaNNRINTILANITILINUAZYIAUAIAAN WA TILULTR
A > Qs gj > { ' q’v =Y v >
maaLuumvl,u@ﬁmLmzmwmannummﬁauﬂuﬁaglﬂanuuummﬂy AUATWNNWLITIDA
& £ '@ a & = rg o A o v ' ! E A o o
L P MG R R LI PR FIANMNTHALTUAININTN W T BERITERITIN AN

& A= o = g o A a £ A ! !
LLa:mwm@@ﬂuLﬂamuM I@slmmmummmawmwummuqaqﬂmaszﬂm’mzmw
& { o o % ! 3 g [ ¢ A ! ! (%
mﬁNanﬂmaa"luLenaaaamﬁmml%LLsowamﬂuﬂuﬂ FINNBDITLERIT NN LU T ULTINEN

a &£ Y @ o b bd v ' ~ ) '

m@muu,mmmlmmﬁa@@ﬁuaymmm [4] INMTNARBINUINUIVIUANNTUNLANZTY

[PV - $2 ' ' ] &
ﬁ‘l%mmmLL°11<1Lm"umz%ugdq@aglw‘mdﬂszmm 2% 1 6% L‘]J%‘Y]QVL%@]
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W 015 B B U UITNAITINITBURR IR ‘wm'ﬂ‘m’]mnﬂﬁ]"'mi'@ﬁ'uﬂq%'l%ydﬂ
mm@?mmuuiaé’@mmz%umﬁa@ %oaaniwmm%’mi’mwaa 21% adﬂiﬂm’m%’mf@mw
35% aam’]m'maommuws 34% ua aam']mmaom@awm 22% Lﬂu"l,ﬂ"lmﬁmmaam@
au'ﬂmummsmwmﬂm’mﬂfmm’]m']mnmmaaaue] NANNFUNUTTZANMINTZL
LRZANAIUATRNILTIE A AT b ‘wmwmmam@mimLLaz‘*quwﬂ%mmmmumu
13960 D= U lNALA B R WA T UN BT IR AT oAz EITAN

o Qs ! i Qs v ! ' QI J { = ‘g QI J

FIAIUATIAITUATUNTIWLLIND AU TUSELAN WU’)']ﬁﬂ']LWN?luLﬁaﬂiwqmﬂqq&l%uLWNTu

P A A & o q ¥ s A a > & A a
E‘T’]LVI@;IL%a\‘]ﬁnﬂLuauﬂaqwmuuqﬂﬁlzﬂqlﬁL'ﬂ%'ﬂavl,u@]ﬂiz"ﬂ’]ULﬂaﬂUNQ‘HS’]UVL@N’]ﬂTu Lyatneaniy
giFanuTueen i lnszuznssznne lnmafianuesasauioszozilnanuuiusigoga
= ' A o & i A A g & S oA
Gﬁﬂﬁ&nﬂﬂ?quﬁqﬂjquﬁu‘ﬂqlﬁﬂqiﬂizﬁ]qULU%V]avlua@]vlﬂLﬂaaUN')ﬂjqﬂvL@]N’]ﬂmu [5] DtNB

a & o Y A ) £ 3

;;(fyLaﬁlﬂ’n&lﬂmaaﬂvlﬂﬁ]:ﬂ’llﬁmg@ﬂﬂiza’mﬂumﬂmuuumd
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