
Gelcasting ‡ªìπ¢∫«π°“√¢÷Èπ√Ÿªº≈‘µ¿—≥±å‡´√“¡‘°∑’Ë
°”≈—ß‡ªìπ∑’Ëπ‘¬¡·≈–¡’°“√»÷°…“§âπ§«â“«‘®—¬‡ªìπÕ¬à“ß¡“° ·≈–
gelcasting ‡ªìπ«‘∏’°“√¢÷Èπ√Ÿª·∫∫„À¡à∑’Ë‡ªìπ§«“¡À«—ß«à“®–™à«¬
„Àâπ—°‡´√“¡‘°¢÷Èπ√Ÿª º≈‘µ¿—≥±å‡´√“¡‘°À≈“¬Ê ™π‘¥∑’Ë¢÷Èπ√Ÿª¥â«¬
«‘∏’°“√Õ◊ Ëπ‰¥â ‰¡à¥’ ‚¥¬‡©æ“–™‘Èπ à«π¢Õß‡§√◊ ËÕß¬πµå‡´√“¡‘°
(Ceramic engine) »“ µ√“®“√¬å German ·Ààß Pennsylvania
State University ¬°¬àÕß«‘∏’°“√¢÷Èπ√Ÿª·∫∫ gelcasting π’È«à“
‡ªìππ«—µ°√√¡™‘Èπ‡Õ°¢Õß°“√¢÷Èπ√Ÿª‡´√“¡‘° ·≈–∑”π“¬«à“Õ’°‰¡à‡°‘π
10 ªï®“°π’È®–¡’°“√π”«‘∏’°“√¢÷Èπ√Ÿª·∫∫ gelcasting ¡“¢÷Èπ√Ÿª
º≈‘µ¿—≥±å‡´√“¡‘°¡“°æÕÊ °—∫«‘∏’°“√¢÷Èπ√Ÿª·∫∫Õ◊ËπÊ ‡™àπ slip
casting, die pressing ·≈– extrusion

Gelcasting ¡’¢âÕ¥’À≈“¬ª√–°“√ §◊Õ
1) ‡√“ “¡“√∂π” gelcasting ‰ª¢÷Èπ√Ÿªº≈‘µ¿—≥±å‡´√“

¡‘°∑’Ë¡’¢π“¥‡≈Á°Ê µ—Èß·µà 1 °√—¡ ‰ª®π∂÷ß∑’Ë¡’¢π“¥„À≠àÊ À≈“¬ ‘∫
°‘‚≈°√—¡‰¥â Õ’°∑—Èß¬—ß “¡“√∂„™â¢÷Èπ√Ÿª≈‘µ¿—≥±å∑’Ë¡’√Ÿª∑√ß´—∫´âÕπ
≈–‡Õ’¬¥‰¥â ¿“æ∑’Ë 1-3 · ¥ß™‘Èπß“π∑’Ë¢÷Èπ√Ÿª¥â«¬«‘∏’°“√ gelcasting

2) Gelcasting „™â¢÷Èπ√Ÿªºß‡´√“¡‘°‰¥â∑ÿ°ª√–‡¿∑ ‰¡à«à“
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Hydroxyapatite œ≈œ ‡¡◊ËÕ‡√Á«Ê π’Èæ∫«à“ gelcasting ¬—ß„™â¢÷Èπ√Ÿª
ºß‚≈À–‰¥â¥â«¬

3) ™‘Èπß“π∑’Ë¬—ß‰¡à‡º“ (green-ware) ∑’Ë‡µ√’¬¡¢÷Èπ®“°

Gelcasting
«‘∏’¢÷Èπ√Ÿª«ÿâπ‡´√“¡‘°

‡¡◊ËÕª√–¡“≥ªï æ. ». 2543 °≈ÿà¡π—°«‘®—¬‡´√“¡‘°®“° Oak Ridge National Lab ª√–‡∑» À√—∞Õ‡¡√‘°“ ‰¥â§âπ
æ∫«‘∏’°“√¢÷Èπ√Ÿªº≈‘µ¿—≥±å‡´√“¡‘°·∫∫„À¡à∑’Ë‡√’¬°«à“ gelcasting À√◊Õ ç°“√¢÷Èπ√Ÿª·∫∫«ÿâπé Gelcasting ‡ªìπ°“√¢÷Èπ√Ÿª
∑’ËÕ“»—¬À≈—°°“√‡¥’¬«°—π°—∫À≈—°°“√∑’Ë‡√“„™â∑”«ÿâπÀ√◊Õ∑”‡¬≈≈’Ë §◊Õ°“√À≈àÕ·∫∫ ·µà°“√À≈àÕ·∫∫„π«‘∏’°“√¢÷Èπ√Ÿª·∫∫
gelcasting π’È ·µ°µà“ß®“°°“√À≈àÕ·∫∫„π«‘∏’°“√¢÷Èπ√Ÿª·∫∫ slip casting ‡æ√“–·∫∫∑’Ë„™â „π«‘∏’°“√¢÷Èπ√Ÿª·∫∫ gelcasting
‰¡à ‰¥â∑”®“°ªŸπª≈“ ‡µÕ√å‡À¡◊Õπ·∫∫∑’Ë„™â „π°“√¢÷Èπ√Ÿª·∫∫ slip casting

· ¥ß™‘Èπß“π¢π“¥‡≈Á°∑’Ë¢÷Èπ√Ÿª¥â«¬«‘∏’ gelcasting

¿“æ∑’Ë 2 · ¥ß«ß·À«π Ferrite ¢π“¥„À≠à‡ âπºà“»Ÿπ¬å°≈“ß 50 ‡´πµ‘‡¡µ√
∑’Ë¢÷Èπ√Ÿª¥â«¬«‘∏’ gelcasting
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· ¥ß¢—ÈπµÕπ°“√¢÷Èπ√Ÿª·∫∫ gelcasting

π«—µ°√√¡≈È”¬ÿ§
¥√.  ÿ∏√√¡ »√’À≈à¡ —°
 “¢“«‘™“«‘»«°√√¡‡´√“¡‘°  ”π—°«‘™“«‘»«°√√¡»“ µ√å ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’ ÿ√π“√’ π§√√“™ ’¡“
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gelcasting ¡ ’
§«“¡·¢Áß·√ßæÕ∑’Ë
®–π”‰ª ¢—¥, µ—¥
À√◊Õ‡®“– (machining)
‰¥â ‚¥¬‰¡àµâÕß‡º“
sintering ‡ ’¬°àÕπ

°“√∑’Ë‡√“ “¡“√∂ machining ™‘Èπß“π„π ¿“«– greenware π’È
‡ªìπ¢âÕ¥’∑’Ë¡’ª√–‚¬™πåÕ¬à“ß¡“° ‡æ√“–∑”‰¥âßà“¬·≈–ª√–À¬—¥°«à“
‡π◊ËÕß®“° “¡“√∂∑”‰¥â‚¥¬„™âÀ‘πµ—¥, À‘π‡®’¬√, ·≈–À‘π¢—¥ ™π‘¥∑’Ë
∑”®“° carbon steel ‰¥â‚¥¬‰¡àµâÕß„™âÀ‘πµ—¥, À‘π‡®’¬√, ·≈–À‘π
¢—¥∑’Ë∑”¡“®“°‡æ™√´÷Ëß¡’√“§“·æß Ê ≈Õßπ÷°¿“æ«à“°“√∑’Ë‡√“
 “¡“√∂µ—¥,¢—¥, ·≈–‡®“–™‘Èπß“π∑’Ë‡ªìπ greenware ‰¥â«à“®–¡’
ª√–‚¬™πå¡“°‡æ’¬ß„¥

4) ‡π◊ËÕß®“° gelcasting ‡ªìπ¢∫«π°“√¢÷Èπ√Ÿª∑’Ë¡’«‘∏’°“√
§≈â“¬§≈÷ß°—∫°“√¢÷Èπ√Ÿª·∫∫ slip casting ∑’Ë„™â°—πÕ¬à“ß·æ√àÀ≈“¬
„πÕÿµ “À°√√¡‡´√“¡‘°Õ¬Ÿà·≈â« ‡æ√“–©–π—Èπ gelcasting ®÷ß‡ªìπ
°“√¢÷Èπ√Ÿª∑’Ë‰¡à¬“°‡≈¬ ”À√—∫π—°‡´√“¡‘° ·≈–·∑∫‰¡àµâÕß ◊́ÈÕ‡§√◊ËÕß
¡◊Õ„À¡àÊ ∑’Ë¡’√“§“·æß Ê ‡æ√“– “¡“√∂π”‡§√◊ËÕß¡◊Õ∑’Ë¡’Õ¬Ÿà·≈â«„π
ß“π slip casting ¡“„™â°—∫ß“π gelcasting ‰¥â ¿“æ∑’Ë 4 · ¥ß
¢—ÈπµÕπ°“√¢÷Èπ√Ÿª·∫∫ gelcasting ®–‡ÀÁπ‰¥â«à“¡’¢—ÈπµÕπ§≈â“¬
§≈÷ß°—∫°“√¢÷Èπ√Ÿª·∫∫ slip casting ¡“° À—«„®¢Õß°“√¢÷Èπ√Ÿª·∫∫
gelcasting §◊Õ°“√„™â “√≈–≈“¬ organic monomer ∑’Ë “¡“√∂
polymerize ·≈– crosslink ‡ªìπ‚§√ß √â“ß√à“ß·À 3 ¡‘µ‘ Polymer
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Gelcasting is a forming process similar to slip casting; and can produce complex-shaped ceramic parts similar to injection

molding. With high green strength, gelcast parts are strong and can be machined, if needed, before firing. Gelcasting do not

involve complex and long debinding steps which are problems with injection molding. Therefore, gelcasting is promissing new

technology for complex shape ceramics that are either too complicated or too expensive to be manufactured by other processes.

· ¥ß™‘Èπß“π‡´√“¡‘°∑’Ë√Ÿª∑√ß —́∫ ấÕπ ÷́Ëß¢÷Èπ√Ÿª
¥â«¬«‘∏’ gelcasting ·∫∫∑’Ë 2

· ¥ß™‘Èπß“π‡´√“¡‘°∑’Ë√Ÿª∑√ß —́∫ ấÕπ ÷́Ëß¢÷Èπ√Ÿª
¥â«¬«‘∏’ gelcasting

∑’Ë„™âß“π gelcasting ¡’ 4 ™π‘¥ §◊Õ
a) Monomer ‡™àπ Methacry-

lamide (MAM)
b) Crosslinker ‡™àπ Methylene

bisacrylamide (MBAM) ·≈– Poly (ethy-
lene glycol dimethacrylate) (PEGDMA)

c) Free radical initiator ‡™àπ Am-
monium persulfate (APS)

d) Catalyst ‡™àπ Tetramethylene diamine (TEMED)
„™â‡æ◊ËÕ‡√àßªØ‘°‘√‘¬“°“√·µ°µ—«¢Õß APS ́ ÷Ëß‡∑à“°—∫°“√‡√àßªØ‘°‘√‘¬“
polymerization ·≈– crosslinking ‰¥â gel ∑’Ëª√–°Õ∫¥â«¬
polymer ·≈–πÈ” ´÷Ëß∑”Àπâ“∑’Ë¬÷¥‡°“–ºß¢Õß ceramics ‰¡à„Àâ
‡§≈◊ËÕπ∑’Ë·≈–®—∫µ—«°—π‡ªìπ√Ÿª√à“ßµ“¡·∫∫∑’ËÀ≈àÕ

5) ¢âÕ¥’Õ’°ª√–°“√Àπ÷Ëß¢Õß gelcasting §◊Õ slurry ¢Õß
™‘Èπß“π gelcasting ‡ªìπ slurry ∑’Ë¡’πÈ”‡ªìπµ—«∑”≈–≈“¬ (solvent)
¥—ßπ—Èπ®÷ß¡’ viscosity §àÕπ¢â“ßµË”·≈– “¡“√∂‡µ‘¡ºß‡´√“¡‘°‡¢â“‰ª
‰¥â¡“°Ê (high solid content) πÕ°®“°π’È “√™à«¬„Àâ‡°‘¥°“√·¢«π
≈Õ¬¢ÕßÕπÿ¿“§ (dispersant) ·∫∫∑’Ë„™â°—∫ß“π slip casting ¢Õß
‡´√“¡‘°°Á “¡“√∂π”¡“„™â„πß“π gelcasting ‰¥â¥â«¬

6) À≈—ß®“°Õ∫™‘Èπß“π∑’Ë gelcast ·≈â«®–¡’ polymer
‡À≈◊Õª√–¡“≥ 2-4 wt% ´÷Ëß‡°◊Õ∫®–‡∑à“ Ê °—∫ binder ∑’Ë‡À≈◊Õ„π
™‘Èπß“π∑’Ë¢÷Èπ√Ÿª¥â«¬«‘∏’ die pressing ¥—ßπ—Èπ‡√“®÷ß “¡“√∂π”™‘Èπ
ß“π∑’Ë gelcast ·≈â«‰ª sinter ‚¥¬µ√ß‰¥â‡≈¬ ‚¥¬‰¡àµâÕß·¬°‰ª
∑”°“√‡º“‰≈à binder ¥â«¬«‘∏’°“√ debinding „Àâ¬ÿàß¬“°‡À¡◊Õπ
°—∫∑’ËµâÕß∑”„π¢∫«π°“√¢÷Èπ√Ÿª·∫∫ injection molding

®“°∑’Ë°≈à“«¡“·≈â«¢â“ßµâπ ®–‡ÀÁπ‰¥â«à“ gelcasting ‡ªìπ
‡∑§‚π‚≈¬’°“√¢÷Èπ√Ÿª·∫∫„À¡à∑’Ë¡’¢âÕ¥’À≈“¬Ê ª√–°“√∑’Ë®–™à«¬„™â
§«“¡Ωíπ¢Õßπ—°‡´√“¡‘°√ÿàπ„À¡à∑’Ë®–‡ª≈’Ë¬π·ª≈ßº≈‘µ¿—≥±å¢Õß
‡¢“®“° Pottery ∏√√¡¥“ ‰ª‡ªìπ High Tech Pottery ‰¥â
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