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Clay Body for Underglaze Ceramic Pencils 
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Abstract 

The purpose of this research was to find clay bodies suitable for making underglaze 

ceramic pencils. Maetarn ball clay, potash feldspar, silica, bentonite, and ceramic underglaze stain 

were used as raw materials. The ratios of Maetam ball clay, potash feldspar, and silica were 

calculated using the triangular method. The proportions were 50-80% clay, 10-40% potash feldspar, 

and 10-40% silica. All 10 mixing ratios were added with 5 percent bentonite and black ceramic stain 

and extruded into round bars, fired to 800 degree Celsius and tested for their physical properties and 

usages. 
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The results ot the research showed that none of the 10 tested clay bodies exhibited any 

apparent differences in their properties in terms of plasticity for ease of forming, hardness, adhesion 

to the surface of the wares after qecoration and glazing, and the intensity of the color after being 

fired. However, tests of their physical properties found that clay body number 3 (60 percent Maetarn 

ball clay, 30 percent potash feldspar, 10 percent silica, with 5 percent bentonite and 15 percent 

ceramic underglaze stain added) exhibited the highest bending strength at 167.881 kilogram per square 

centimeter, which would aid the durability of the pencils during use and storage. This was therefore 

chosen as the most suitable clay body for underglaze pencils. 
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fl1'j~'J11lff61J~11J~1l'jlflll \'l~ff61Jfl111JU~\ll~fJfl1n,jU~Uff61iiifJUff'~tfla61J\'l~(;16\1 
UI91(;1~t1~'j1ri1uNff1Jlrfri1Ull(;11fJ!r1u~llm1fJ ii~1J~11J (Include angle) ll'J~1J1W 30 6\1f\'1 ti1Jm~~llJ 

'" . 
\'lnfJ\,h !1Jfl{ 320 ~~fl111JUUNUi~iiii~bi~fJ1JU1JU 
.C:V=:I .... I ~ 

1fi'U'a~taJt! 

'" lh~lilu trlu 3 'j'~I911J 1~fJfl1'j'!1l~fJ1J1ViIJ1Jti1Jfl1'jm(;11~U{I'fl~lf1111JU~\I'j~1911J1911\1 '1 191·ru 

U~\I 111J1fJii\l l,*m\lfl~lUfl1'jNUlfl~!tifJ\lti1Jfl1'jt11(;11~U{I'fl~l 3H - 6H 111fll,*m\lfl~1J1flfl'h 

1l1Ufl(;11\l 111JlfJii\l 'l,*UHfl~'lUfl1'jNulfl~ttifJ\lti1Jfl1'jm(;11~Ufffl~l 2H - 2B 

6flU 111J1fJii\l l,*uHfl~'Ufl1'jNU'lfl~ttilJ\lti1Jfl1'H11(;11~Ufffl~l 3B 6B 

. . . . . . . . . . . . . ..... . . . . . . . . . . . . . . . .. . ....... . ... . . . . . 
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. '" 
(2) fll'j1.h~!il'Wfll'j!fll~~'J11i'eJGJI'lJUl!flii'eJ'IJ 11i~ltil'WflU . '" . 

lfWfll'jnnCl'IJ!ViCl'IJ1:I1CJtff'W'lJ111ruVi'lt'IJUltflii'eJ'lJo'IJ'lJ111ruVilliGJI'IJ 
~od ... 1 ~ 

11i1J'j~!1I'W 

U'j~!il'UU1J:H1J'W 3 'j~~'IJ 1~url 

~ 'PIlJ1(Jil~ llilifl1111U\91fWh~'U'eJ~fl1111!oU'1I'U'eJ~iYu1:l~ fl1111fllli~'U'eJ'Uff'W 

l.I] IQ .c:S.ct I !11 ~ tV S1J 
!11~ 'PIlJ1(JtN lIfl1111U\91fl\911~'U'eJ~fl1111!'U1I'U'eJ~l;'1 U1:l~ fl1111flll'H~'U'eJ~!'ff'WlIlfl 

'" (3) flnu'j~!il'Wfll'j!fll~~10'l.J!'W'eJ~'U'PI-8'~fll'jtNl 

<V '" "" ""<t V <!I V
fl1111 ~fl\911'U'eJ~~'W'ffm'U lJ'W'ff ~\91!fl1:l'eJ'IJ'fll~tl'eJ1I 

11iU':i~!ii'U 


flTiU'j~!il'Umj~!1J'U 3 'j~~1J 1~url 

'" " ~ 'PIlIllJil~ 'fl'U'fll'U~tlfll'j\l~1(Jih1i'eJ1~1~(J lli!1:Itl~!t1tl'U 

" '" lli~ 'PIlJ10il~ lli'fl'U'fll'U~'eJfll'j\l~1(Jih1i'eJ 1~U1:I~!1:Itl~!iJ'eJ'U 
.1 "" V ...(4) flTi1J'j~tll'Ufl11m'U1I'U'eJ~'ff 

~. "" 
11i~1!'U'Ufll'j 

1 ~Ofl1'j !U~tJ'IJ tVimJfl11moU'1I'U'eJ~ ~h1-8'~!N l'U'eJ~~'U fftl !:UmJ iY1~!fl ii'eJ'IJ~'fl~(;l tl~ ~.:J 
" 1,*ff!(9l'UiY~11'Uflmlf'eJCl(;l~ 15 'Utl~!i1tl~'U O'IJ~'W'ff'eJ~l\91'jl~l (Horse®) 

11iU':i~!il'U 

':i~1,!'j~~'lJfl111l!eiYlI'U'eJ'IiY11i!~l'nO'UO'IJ~'Wfftl~1 'j~wh'l 6H - 6B 

6. fll'j\91'j1'i)'ff'eJ'IJ'ff1lll'~'f11~fllmnW 

(1) fll'j \91 'j1'il 'ff'eJ 'lJfl\91 'j 1 fll'j 'PI~~1'P1-8'~AN 1 
~-=! () q 

Tfj~l!'W'Ufll'j 

1~'j ~ (J~'I11'1 'j~'PI 'h:J 'j'eJ tJ:U ~ 'IJ'W !rri'l~ 'U 'ff'eJ!:U (J'W iY'~!flil'eJ 'IJ~ 'fl ~1:1 'eJ ~ 'PI-8''1~h'U fll 'j !Nlil'l 

~ru 'PI f.]iltJ'1€!~ 800 tl.:Jffl!G1H'I!;O'ff ft'1Cll1'eJ1dlo1uflihhu'eJ1 !U~(J'IJ!Yi(J'lJO'IJ'j ~ tJ~'I11~ !~1I'P1-8''1fl1':i~ ~!1J'W 

u'Vi.:J fll'U 1tufl\91 nfll':i'PI~~111J'Wf'eJ(J(;lgj ff\91':i~''*1'Wfl1':ifll'U1tu 
" 

x 100 

0;/ 

(2) fll'j\91'j1'il'fftl'IJfl111lU'U.:J1!H (MOR) 

~ v A ~ I 

'fl~'fftl'IJfl~'PIflU'IJ'IJ 3 ~~. (3 point break test) ~1mfl'jtl~'fl~'ff'eJ'lJfl~'PIfl 'j~(J~'PI1'1 
,~ QJ ~ ~ QJ d QI 1 .t.:';:). ~ Q.I '3J' fI 

':i~'PI11.:J1:I1I':itl'l'j'IJ 50 11 1:1 1:1 111 \91 'j tl\91'jlflln'WlIUHfl~ 55.55 mll \91'eJ 1'Wl'fl 1~'U'Wl~!'ff'WNltT'WtJfl(;l1~'U'eJ~ 

f d OJ' ~ .d9J1 tI I I lid 911 
U'fl ~'fl ~ ff'Cl'IJ'fl ~~ 'PI fl 2 fl H 'PIlfllt'n1:ItI!1:Y'W NltT'U tJfl(;l1'1'U'eJ'I U'fl ~'fl~'ff'eJ'I.J1!\911:I:tum 'PIlfl1!~(;l tI'U'W1~!1:Y'WN 1 
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fI''U6nl:ll~Ul:l~ft11il~fJU'j ~n~~1'* tll'U1Wfl11lJU~~U'j~'IIa~ui'i~'YIlll:l'a'U H~l:I~t1mTd1'UNl:I'lJ ~h'U1'Ut!vi~ 
" 
'YI~~'tl'U~1,* t1\91'jTti1'UN~lll:l~ 10 uvi~ 

tJ:\9I'j~1~'Um'jtll'U1w 

8LD 
MOR ;=rcr-

L =UHn~ . 
D = 'i~fJ~,..h-n~'\·r:h-3am'tl~1'U 

91. '" •
D = m'UNltI'UfJnm~'IIa~u'YI~'YI~l:I''tl'U 


" 
(3) m'J\9I'i11ll:l''tl'Ut1\91nm'j~llimh 
Qe::! 0 .<::.\ 

1'jj~l!'U'Um'J . ." 
'tl'Uw1mh~1'U~'tl'U ~Wl1.fJiJm'j'tl'U 110 'tl~ffltG)f?ll~fJ~ 'j~tJ~n?l11'Um'i'tl'U 2 oM11u~ oM~\i1 

Q.I 9J .cA J., 9.1 I ~ ,.. , ~ b 1 ~ d.<:\ 0,1 , ~ 51 rJJ 'Jl "QJ Q.I

l1'Un ~1mfl'j'tl..:J"If..:J I91lJI911'tltll..:J 'i~fJ~nl:ll 2 "If1 tll~ U"If'Ul 24 "lfl 1l~ G)f'U'Ul'Y1N11911'tlfJl~ mUl1~~1UNl 
,I 51 jJ 

SI~ (VQ.I ,..:\ QlO QI 0,10 

Ul1~'YI~~tl1~ "If..:J1911'tlfJl..:J'tlflT1H fIl'U1W'tl\9lnm'JrJllG)f'U'Ul 

" " " (thm!mutJn - Ul'.n!m)lJU'l1~)
" t1\9l'jlm'j~~cMlJth (%) = x 100 

!II i> 

th'l1irflt) lJU'I1-l 

~lt1j)n'fl1'ifl~u,t)-3 
1!. "" 11) 91"> '" "'1 'iiJ "'I ,. 1!II"> O. • 'iiJ 1

m'J'YI~?I'tl~l'U'tl~'U lff~'U~'tll'11fJ'U~ 1911fll:l'tl'U t~U "If~'U1l1Ull'Yl1'U'i~1111-3 'i'tltJ?I~ 50 - 80 'W 

U'YI~!rll:l~~t11{ 'J~11":h-3 !'tlCJ?I~ 10 - 40 u?l~~am 'J~1111-3 ~mJ?l~ 10 - 40 l~llm'U1\91''U19l ~'tlfJ?I~ 5 
~d 'Jl 1Q1' d 0 Q.I 1 ~ Q.I.<:::l d 

Ul:l~!\9Ill~~l\91'U 'i'tlU?I~ 15 'W'U11 'tl\9l'Jl~1'UN~1l'YI'YIlll:l'tl~ 1l1'U1'U 10 'tl191'Jl~1'UN~1l lJ~lJ'U\9Ifl111lm'UtJ1 
-v y y 

1'Um'J'li'U~tJ fl111lU~..:J'U'tl-ll'a'tl~'U~'tl fll'Jlm~~1'IJ'tl-liY'lJW~'lflJhhlf1il'tl'U fll'Jtfll~W1'11'tl~iYml~m'i!Nl 
Ul:l~ fl111l!~lJ'IJ tV'! iYml'~ fll'J IN 1itlu\9In~1~ ft'Ull'U l:I'llll'Hl ff~tn\91 i~ u~ij~llli~'YIl~ fllCJ.fI1 'VI 11 tl-l fll'J!N 1~ 
U\9ln~l~ft'U 1~mfA'VIl~fl11lJU~~U 'J -l~ijNl:I'tlrll..:J1l1n~t)fn'jl,*,n'U'II'tl~~'U~'tl itl,:rn~lfJ'lJW~l,*t~u'Ul91flU~~ 
Ul:l~fll'Jln'U1mn ~-!j1l1flfll1'Y1~l:I'tl~'VI'U":ht1I91'Jlri1'UN~1l~ 3 ijfl11ml~-lUH'fl~tl~ (167.881 fi1l:1n11l I 

\9Il'Jl~lG)f'U~llll91'J) ~~,f'U ld'tl~llli~ fll'J111 itJ',*~1'U~1'U~'Uijfl111l1i'ilti1fJ1lti'U ~~~1tJi~".h n1'tl~'U 
<II r d.J '" '" d.1 'iiJ '" o. 31 ,. • .1 "'.1 '" 
'tl\9l'Jl~1'UN~lJ'YI 3 G)f-!j1l fl111lU'IJ~UHtJ:-l'YItl~ 1J'i~n'tl'U~1tr ll'U'fllUll'Yll'U ':i'tltJ?I~ 60 ~'VIU'YI~ll"ll:l~~1Jl'J ., . 

10 L~lJl'U'U1191 i'Ul9l ~'tlCJl:I~ 5 !~'Uli1'tlil'Ui1ijfl11lJm1l1~~llrl1111'Umnh 
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