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3. °“√∑¥≈Õßº ¡‡π◊ÈÕ§√Ÿ́ ‘‡∫‘≈
(body composition)

∑¥≈Õßπ”¥‘πæÕ√å´‡≈π
 ”‡√Á®√Ÿª¡“ª√—∫ Ÿµ√‚¥¬°“√‡µ‘¡

Õ–≈Ÿ¡‘π“‡¢â“„π à«πº ¡¢Õß¥‘π„π
Õ—µ√“ à«πµà“ßÊ ‡æ◊ËÕ‡æ‘Ë¡§ÿ≥¿“æ„π
°“√∑π§«“¡√âÕπ·≈–§«“¡·¢Áß·°√àß

µ“√“ß∑’Ë 2 Õ—µ√“ à«πº ¡¢Õß‡π◊ÈÕ§√Ÿ́ ‘‡∫‘≈™π‘¥æÕ√ǻ ‡≈π

«—µ∂ÿ¥‘∫  Ÿµ√1  Ÿµ√2  Ÿµ√3  Ÿµ√4

¥‘πæÕ√å´‡≈π (°√—¡) 90 80 70 60

Õ–≈Ÿ¡‘π“ (°√—¡) 10 20 30 40

§√Ÿ́ ‘‡∫‘≈‡π◊ÈÕæÕ√ǻ ‡≈π
 ”À√—∫„™â„πÀâÕßªØ‘∫—µ‘°“√∑“ß‡§¡’
π—Èπ§«√¡’§ÿ≥ ¡∫—µ‘∑πµàÕ°“√‡ª≈’Ë¬π-
·ª≈ßÕÿ≥À¿Ÿ¡‘‰¥â¥’ ¡’§«“¡¢“«
·¢Áß·°√àß∑π∑“π ∑πµàÕ°“√°—¥°√àÕπ
¢Õß°√¥¥à“ß‰¥â¥’ ¡’ —¡ª√– ‘∑∏‘Ï°“√
¢¬“¬µ—«µË” °“√¥Ÿ¥´÷¡πÈ”·≈–§«“¡
æ√ÿπµ—«πâÕ¬¡“°∂÷ß‰¡à¡’ «—µ∂ÿ¥‘∫∑’Ë
„™â‡ªìπ à«πº ¡À≈—°¡’¥‘π¢“« §«Õµ ǻ
‡ø≈¥å ª“√å·≈–¡’°“√‡µ‘¡Õ–≈Ÿ¡‘‡π’¬¡
‰Œ¥√Õ°‰´¥å Õ–≈Ÿ¡‘π“ ·≈–´‘≈‘¡“‰π∑å
‡¢â“‰ª„π à«πº ¡ ‡æ◊ËÕ™à«¬‡æ‘Ë¡§«“¡
·¢Áß·°√àß∑π∑“π¢Õßº≈‘µ¿—≥±å

§√Ÿ´‘‡∫‘≈‡π◊ÈÕæÕ√å´‡≈π ”À√—∫
„™â„πÀâÕßªØ‘∫—µ‘°“√  à«π„À≠à‡ªìπ
º≈‘µ¿—≥±å∑’Ëπ”‡¢â“®“°µà“ßª√–‡∑»
·≈–¡’√“§“§àÕπ¢â“ß·æß ª√–‡∑»
‰∑¬¡’ÀâÕßªØ‘∫—µ‘°“√∑“ß‡§¡’‡ªìπ
®”π«π¡“°∑—Èß¿“§√—∞·≈–‡Õ°™π
√«¡∑—Èß ∂“π»÷°…“∑’Ë®”‡ªìπµâÕß„™â
º≈‘µ¿—≥±å‡À≈à“π’È®“°µà“ßª√–‡∑»
‡æ√“–¬—ß‰¡à¡’°“√º≈‘µ¢÷Èπ„™â‡Õß¿“¬„π
ª√–‡∑» °≈ÿà¡«‘®—¬·≈–æ—≤π“°“√º≈‘µ
‡´√“¡‘°®÷ß‰¥â∑”°“√»÷°…“æ—≤π“
°“√º≈‘µ§√Ÿ´‘‡∫‘≈‡π◊ÈÕæÕ√å´‡≈π ”À√—∫
„™â„πÀâÕßªØ‘∫—µ‘°“√¢÷Èπ ‡æ◊ËÕ∑¥·∑π
°“√π”‡¢â“®“°µà“ßª√–‡∑»·≈–‡æ◊ËÕ
 àß‡ √‘¡„ÀâºŸâª√–°Õ∫°“√¢π“¥¬àÕ¡
∑”°“√º≈‘µ®”Àπà“¬¿“¬„πª√–‡∑»

°“√»÷°…“∑¥≈Õß
1. «— ¥ÿ

«— ¥ÿ∑’Ë„™â„π°“√»÷°…“∑¥≈Õß
1.1 ‡π◊È Õ¥‘ πæÕ√å ´ ‡≈π

 ”‡√Á®√Ÿª ∑’Ë¡’®”Àπà“¬¿“¬„πª√–‡∑»
‡π◊ËÕß®“° –¥«°·≈–ßà“¬∑’ËºŸâª√–°Õ∫
°“√¢π“¥¬àÕ¡®–≈ß∑ÿπ‚¥¬‰¡à‡ ’¬§à“
„™â®à“¬¡“°¡“¬„π°“√´◊ÈÕ‡§√◊ËÕß¡◊Õ
„π°“√‡µ√’¬¡«—µ∂ÿ¥‘∫

1.2 Õ–≈Ÿ¡‘π“∑’Ë ‡º“·≈â«
(calcined alumina)

2. º≈°“√«‘‡§√“–Àå∑“ß‡§¡’
(chemical analysis)

º≈°“√«‘‡§√“–Àå∑“ß‡§¡’
¢Õß«—µ∂ÿ¥‘∫∑’Ë„™â„π°“√∑¥≈Õß·≈–
º≈‘µ¿—≥±å§√Ÿ´‘‡∫‘≈∑’Ëπ”‡¢â“®“°µà“ß-
ª√–‡∑»¥—ßµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1 º≈«‘‡§√“–Àå∑“ß‡§¡’¢Õß«—µ∂ÿ¥‘∫·≈–º≈‘µ¿—≥±å

«—µ∂ÿ¥‘∫
Õß§åª√–°Õ∫∑“ß‡§¡’ (%)

SiO2 Al2O3 Fe2O3 CaO MgO Na2O K2O LOI

¥‘πæÕ√å´‡≈π (°√—¡) 59.9 29.3 0.3 0.1 0.05 2.5 3.3 5.6

Õ–≈Ÿ¡‘π“ 0.02 99.7 0.01 - - 0.26 - 0.10

§√Ÿ́ ‘‡∫‘≈µà“ßª√–‡∑» 54.9 38.5 0.5 0.4 0.3 1.3 3.6 0.5

™≈—¬  »√’ ÿ¢

 ÿ®‘πµå  æ√“«æ—π∏ÿå

Õ√«√√≥  ‰æ∫Ÿ≈¬å«—≤πº≈
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4. ° “ √¢÷È π √Ÿ ªº≈‘ µ¿—≥±å
(forming)

º≈‘µ¿—≥±å§√Ÿ´‘‡∫‘≈¢÷Èπ√Ÿª
‚¥¬«‘∏’°“√À≈àÕ·∫∫ (slip casting)
‚¥¬°“√‡µ√’¬¡πÈ”¥‘π‡∑≈ß„π·∫∫À≈àÕ
§√Ÿ´‘‡∫‘≈ ´÷Ëß∑”®“°ªŸπª≈“ ‡µÕ√å
·∫∫À≈àÕ¡’§«“¡æ√ÿπµ—« ®–¥Ÿ¥πÈ”®“°
‡π◊ÈÕ¥‘π‡¢â“‰ª„π·∫∫ ‡°‘¥‡ªìπ™—Èπ¢Õß
‡π◊ÈÕ¥‘π ‡¡◊ËÕ‰¥â‡π◊ÈÕ¥‘πÀπ“µ“¡µâÕß°“√
®÷ß‡∑πÈ”¥‘π à«π‡°‘πÕÕ° ∂Õ¥·∫∫
ª≈àÕ¬º≈‘µ¿—≥±å„Àâ·Àâß°àÕππ”‰ª‡º“

°“√‡µ√’¬¡πÈ” ≈‘ª
(1) ™—Ëß à«πº ¡¢Õß¥‘πæÕ√ǻ -

‡≈π·≈–Õ–≈Ÿ¡‘π“„πÕ—µ√“ à«π∑’Ë°”Àπ¥
(2) µ«ßπÈ”ª√–¡“≥ 1 ≈‘µ√
(3) ‡µ‘¡ Sodium silicate

(Na2SiO4) √âÕ¬≈– 0.3 ¢Õß‡π◊ÈÕ¥‘π
(4) º ¡„Àâ‡¢â“°—π °√Õßºà“π

µ–·°√ß 100 ‡¡™
(5) ª√—∫πÈ” ≈‘ª„Àâ‰¥â§«“¡∂à«ß

®”‡æ“– 1.5 ∑‘Èß‰«â 1 «—π‡π◊ÈÕ¥‘π®–
‡Àπ’¬« ∂Õ¥æ‘¡æå‰¥âßà“¬

°“√‡º“ (firing)
°“√‡º“§√Ÿ´‘‡∫‘≈®–‡º“ 2 §√—Èß

§√—Èß·√°‡ªìπ°“√‡º“¥‘∫∑’ËÕÿ≥À¿Ÿ¡‘
900 Õß»“‡´≈‡´’¬  §√—Èß∑’Ë Õß‡º“
º≈‘µ¿—≥±åÀ≈—ß®“°‡§≈◊Õ∫∑’ËÕÿ≥À¿Ÿ¡‘
1250 ·≈– 1300 Õß»“‡´≈‡´’¬ 
‡ªìπ‡«≈“ 8 ™—Ë«‚¡ß ‚¥¬¬◊π‰ø 20
π“∑’

·ºπ¿Ÿ¡‘· ¥ß°√–∫«π°“√º≈‘µ§√Ÿ́ ‘‡∫‘≈

Õ–≈Ÿ¡‘π“ ¥‘π ”‡√Á®√Ÿª ÕÕ°·∫∫

πÈ”

°«π °≈÷ß·¡à·∫∫ªŸπª≈“ ‡µÕ√å

πÈ” ≈‘∫
·∫∫À≈àÕ

À≈àÕ·∫∫

º≈‘µ¿—≥±å¥‘∫ ‡µ√’¬¡πÈ”‡§≈◊Õ∫

‡º“¥‘∫ 900 Ì´ πÈ”‡§≈◊Õ∫

™ÿ∫‡§≈◊Õ∫

‡º“‡§≈◊Õ∫ 1,250-1,300 Ì´

§√Ÿ́ ‘‡∫‘≈

°“√∑¥ Õ∫

➤ ➤

➤
➤

➤
➤

➤

➤
➤

➤
➤

➤
➤

➤

➤

➤

➤

5. º≈°“√∑¥ Õ∫§ÿ≥ ¡∫—µ‘
¢Õßº≈‘µ¿—≥±å

º≈°“√º ¡‡π◊ÈÕ§√Ÿ´‘‡∫‘≈
„πÕ—µ√“ à«π∑’Ë·µ°µà“ß°—π ·≈–‡º“∑’Ë

Õÿ≥À¿Ÿ¡‘‡∑à“°—π„Àâº≈°“√∑¥ Õ∫
·µ°µà“ß°—π ¥—ßµ“√“ß∑’Ë 3

µ“√“ß∑’Ë 3 º≈°“√∑¥ Õ∫ ¡∫—µ‘∑“ß°“¬¿“æ¢Õß‡π◊ÈÕº≈‘µ¿—≥±å

º≈‘µ¿—≥±å
Õÿ≥À¿Ÿ¡‘„π°“√‡º“ 1250 ÌC Õÿ≥À¿Ÿ¡‘„π°“√‡º“ 1300 ÌC

°“√À¥µ—« (%) °“√¥Ÿ¥´÷¡πÈ” (%) °“√À¥µ—« (%) °“√¥Ÿ¥´÷¡πÈ” (%)

 Ÿµ√ 1 18.3 .04 18.6 .04

 Ÿµ√ 2 17.8 .2 18.4 .07

 Ÿµ√ 3 16.1 3.3 17.0 .4

 Ÿµ√ 4 15.7 7.4 16.5 3.3
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6.  √ÿªº≈°“√»÷°…“∑¥≈Õß
º≈®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

 √ÿª‰¥â«à“ “¡“√∂∑”§√Ÿ´‘‡∫‘≈‚¥¬„™â
‡π◊ÈÕ¥‘πæÕ√å´‡≈π ”‡√Á®√Ÿªº ¡°—∫
Õ–≈Ÿ¡‘π“√âÕ¬≈– 10 ∂÷ß 20 ‡º“∑’Ë
Õÿ≥À¿Ÿ¡‘ 1300 Õß»“‡´≈‡´’¬  §√Ÿ-
´‘ ‡∫‘≈∑’Ë ‰¥â¡’§ÿ≥¿“æ‰¥â¡“µ√∞“π

·≈–º≈‘µ∑¥≈Õß„™â„πÀâÕßªØ‘∫—µ‘
°“√«‘‡§√“–Àå∑¥ Õ∫¢ÕßÀπà«¬ß“π
æ∫«à“§ÿ≥¿“æ°“√„™âß“π∑—¥‡∑’¬¡
º≈‘µ¿—≥±å®“°µà“ßª√–‡∑» ·≈–
 “¡“√∂∑π∑“πµàÕ°“√„Àâ§«“¡√âÕπ
∑’Ë —¡º— ‡ª≈«‰ø‚¥¬µ√ß‰¥â¥’°«à“
‡π◊ÈÕ¥‘πæÕ√å´‡≈π ”‡√Á®√Ÿª 100% ∑’Ë

‡§¬º≈‘µ„™â‡Õß„πÀâÕßªØ‘∫—µ‘°“√
ºŸâ π„® “¡“√∂¢Õ¢âÕ¡Ÿ≈‰¥â∑’Ë

°≈ÿà¡«‘®—¬·≈–æ—≤π“°“√º≈‘µ‡´√“¡‘°
 ”π—°‡∑§‚π‚≈¬’™ÿ¡™π °√¡«‘∑¬“-
»“ µ√å∫√‘°“√ ‚∑√. 0-2201-7034

‡ Õ° “√Õâ“ßÕ‘ ß
Japan International Cooperation Agency. Nagoya International Training Center. Ceramic

engineering. n.p. : JICA, n.d. 322 p.

Japanese Standards Association. Porcelain crucibles for chemical analysis. JIS R1301-
1979. n.p. : JSA, 1985. 3p.

Singer, Felix and Singer, Sonja S. Industrial ceramic. London : Chapman and hall,

1979. p. 468-474.

µ“√“ß∑’Ë 4 ¢âÕ°”Àπ¥Porcelain crucibles for chemical analysis µ“¡¡“µ√∞“π JIS R 1301 - 1985

Heat resistance No fissures or cracks shall occur.

Fusion bonding properties No remarkable trace of fusion bonding shall be
present on the surface of glaze in the contact zone.

Acid resistance The decrease in mass shall be 
within 0.1 mg /cm2

Constancy in mass The difference in mass shall be 
within 0.3 mg.

µ“√“ß∑’Ë 5 º≈°“√∑¥ Õ∫º≈‘µ¿—≥±åµ“¡¡“µ√∞“π JIS R 1301-1985

§ÿ≥ ¡∫—µ‘
º≈‘µ¿—≥±å∑’Ë‡º“ 1250 ÌC º≈‘µ¿—≥±å∑’Ë‡º“ 1300 ÌC

 Ÿµ√1  Ÿµ√2  Ÿµ√3  Ÿµ√4  Ÿµ√1  Ÿµ√2  Ÿµ√3  Ÿµ√4

Heat resistance ✕ ✓ ✓ ✕ ✓ ✓ ✓ ✓

Fusion bonding properties ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Acid resistance ✓ ✕ ✕ ✕ ✓ ✓ ✕ ✕

Constancy in mass ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

✕ ‰¡àºà“π  ✓ ºà“π


