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2¿“§«‘™“∑—πµ°√√¡ª√–¥‘…∞å §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å ‡æ◊ËÕª√–‡¡‘πº≈¢Õß “√ª√—∫ ¿“æº‘«Àπâ“¢Õß∞“πøíπª≈Õ¡Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡¥â«¬§«“¡√âÕπ
‡¡◊ËÕ´àÕ¡¥â«¬Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡¥â«¬µ—«‡Õß ‚¥¬æ‘®“√≥“®“°§à“§«“¡·¢Áß·√ß¥—¥¢«“ß

«— ¥ÿ·≈–«‘∏’°“√ ‡µ√’¬¡™‘Èπß“πÕ–§√‘≈‘°‡√´‘π™π‘¥∫à¡¥â«¬§«“¡√âÕπµ“¡¡“µ√∞“π ISO 1567 ®”π«π 60 ™‘Èπ
·∫àß‡ªìπ 6 °≈ÿà¡¥—ßπ’È °≈ÿà¡§«∫§ÿ¡∫«° (°≈ÿà¡ 1) °≈ÿà¡§«∫§ÿ¡≈∫ (°≈ÿà¡ 2) ·≈–°≈ÿà¡∑¥≈Õß 4 °≈ÿà¡ (°≈ÿà¡ 3-6)
‚¥¬π”°≈ÿà¡ 2 ·≈–°≈ÿà¡∑¥≈Õß ¡“µ—¥µ√ß°≈“ß„Àâ‰¥âÀπâ“µ—¥‡©’¬ß 45 Õß»“ ‚¥¬°≈ÿà¡ 2 ‰¡à∑”°“√ª√—∫ ¿“æº‘«Àπâ“
·≈–°≈ÿà¡ 3-6 ∑”°“√ª√—∫ ¿“æº‘«Àπâ“‚¥¬ °≈ÿà¡ 3 ·≈– 4 „™â à«π‡À≈«¢Õß¬Ÿπ‘ø“ ‰∑√‡Õ¥ ‡ªìπ‡«≈“ 5 ·≈–
180 «‘π“∑’ µ“¡≈”¥—∫ °≈ÿà¡ 5 ·≈– 6 „™â “√‡¡∑‘≈Õ– ‘́‡µµ ·≈–‡¡∑‘≈øÕ√å‡¡µ ‡ªìπ‡«≈“ 15 «‘π“∑’ ®“°π—Èπ´àÕ¡
¥â«¬Õ–§√‘≈‘°‡√ ‘́π™π‘¥∫à¡¥â«¬µ—«‡Õß ∑¥ Õ∫§«“¡·¢Áß·√ß¥—¥¢«“ß ¥â«¬‡§√◊ËÕß∑¥ Õ∫ “°≈ „™â ∂‘µ‘«‘‡§√“–Àå
§«“¡·ª√ª√«π·∫∫∑“ß‡¥’¬«·≈–‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡¥â«¬∑Ÿ§’¬å ∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 ®“°π—Èππ”™‘Èπß“π¡“
®”·π°≈—°…≥–°“√·µ°À—°

º≈°“√»÷°…“ §à“‡©≈’Ë¬§«“¡·¢Áß·√ß¥—¥¢«“ß¢Õß°≈ÿà¡ 1 ·≈–°≈ÿà¡ 3-6 ¡’§à“¡“°°«à“°≈ÿà¡ 2 Õ¬à“ß¡’π—¬ ”§—≠
°≈ÿà¡ 5 ·≈– 6 ¡’§à“§«“¡·¢Áß·√ß¥—¥¢«“ß¡“°°«à“°≈ÿà¡ 3 Õ¬à“ß¡’π—¬ ”§—≠ ‡¡◊ËÕæ‘®“√≥“≈—°…≥–°“√·µ°À—°æ∫«à“
°≈ÿà¡ 5 ·≈– 6 æ∫°“√·µ°À—°·∫∫‡™◊ËÕ¡·πàπ∑—ÈßÀ¡¥

 √ÿª °“√ª√—∫ ¿“æº‘«Àπâ“¥â«¬ “√‡¡∑‘≈Õ–´‘‡µµ ·≈–‡¡∑‘≈øÕ√å‡¡µ „Àâ§à“§«“¡·¢Áß·√ß¥—¥¢«“ß∑’Ë Ÿß ‡¡◊ËÕπ”¡“
´àÕ¡∞“πøíπª≈Õ¡

(« ∑—πµ ®ÿÃ“œ 2553;33:89-98)
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∫∑π”

„πÕ¥’µ·≈–ªí®®ÿ∫—π«— ¥ÿ∑’Ëπ‘¬¡„™â„π°“√∑”∞“πøíπª≈Õ¡
§◊Õ æÕ≈‘‡¡∑‘≈‡¡∑“§√‘‡≈µ (poly (methyl methacrylate) :
PMMA) À√◊ÕÕ–§√‘≈‘°‡√ ‘́π (acrylic resin) ‡π◊ËÕß®“°‡ªìπ
«— ¥ÿ∑’Ë¡’‡«≈“„π°“√∑”ß“π §ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ ·≈–
§«“¡ «¬ß“¡∑’Ë‡À¡“– ¡ √«¡∂÷ß§«“¡ –¥«°„π°“√ √â“ß
™‘Èπß“π¥â«¬Õÿª°√≥å∑’Ë√“§“‰¡à·æß1

Hargreaves2 æ∫«à“¿“¬„π 3 ªï øíπª≈Õ¡√âÕ¬≈– 68
®–‡°‘¥°“√·µ°À—° ·≈–√âÕ¬≈– 40 ¢Õß°“√·µ°À—°‡°‘¥¢÷Èπ
√–À«à“ß√—∫ª√–∑“πÕ“À“√ ‚¥¬√Õ¬·µ°∑’Ë‡°‘¥ ®–æ∫„π
øíπª≈Õ¡∑—Èßª“°∫π¡“°°«à“øíπª≈Õ¡∑—Èßª“°≈à“ß ‡ªìπ
Õ—µ√“ à«π 2:1 ·≈–¡—°æ∫√Õ¬·µ°∑’Ë°÷Ëß°≈“ßøíπª≈Õ¡2-6

„π°“√∑”øíπª≈Õ¡„À¡àµâÕß‡ ’¬§à“„™â®à“¬ ·≈–„™â‡«≈“„π
°√–∫«π°“√∑”§àÕπ¢â“ßπ“π Õ’°∑—Èß°“√‰¡à¡’øíπª≈Õ¡ ¬—ß
 √â“ß§«“¡‰¡à –¥«°„Àâ·°àºŸâªÉ«¬‡ªìπÕ¬à“ß¡“° ®“°‡Àµÿº≈
¥—ß°≈à“«®÷ß¡’·π«§‘¥„π°“√´àÕ¡·´¡øíπª≈Õ¡ ‡æ◊ËÕ„™â‡ªìπ
øíπª≈Õ¡‡©æ“–°“≈ (interim denture) À√◊Õøíπª≈Õ¡∂“«√
(definitive denture) ·°à§π‰¢â  ”À√—∫«— ¥ÿ∑’Ëπ‘¬¡„™â §◊Õ
Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡‰¥â‡Õß7-9 ‚¥¬Õ–§√‘≈‘°‡√ ‘́π™π‘¥∫à¡
‰¥â‡Õß¡’¢âÕ¥’°«à“ Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡¥â«¬§«“¡√âÕπ ™π‘¥
∫à¡¥â«¬· ß ·≈–Õ–§√‘≈‘°‡√ ‘́π™π‘¥∫à¡¥â«¬‰¡‚§√‡«ø §◊Õ
 “¡“√∂∑”°“√´àÕ¡·´¡‰¥âÕ¬à“ß√«¥‡√Á«‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫
™π‘¥∫à¡¥â«¬§«“¡√âÕπ´÷Ëß„™â‡«≈“π“πÀ≈“¬™—Ë«‚¡ß ·≈–„π
°“√ à́Õ¡·´¡Õ–§√‘≈‘°‡√ ‘́π™π‘¥∫à¡‰¥â‡Õß ‰¡à®”‡ªìπµâÕß„™â
Õÿª°√≥åµà“ßÊ ‡æ◊ËÕ§«∫§ÿ¡§«“¡√âÕπ ·≈–‡«≈“„π°“√‡°‘¥
ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å Õ’°∑—Èß‰¡à‡°‘¥°“√∫‘¥‡∫’È¬«‡π◊ËÕß¡“®“°
§«“¡√âÕπ¿“¬πÕ°9,10

Õ¬à“ß‰√°Áµ“¡À≈—ß®“°°“√ à́Õ¡øíπª≈Õ¡·≈â«¡—°æ∫°“√
·µ°À—°´È” ‚¥¬°“√´àÕ¡™‘Èπß“π¥â«¬Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡
¥â«¬µ—«‡Õß®–¡’§à“§«“¡·¢Áß·√ß¥—¥¢«“ß√âÕ¬≈– 60 ¢Õß
™‘Èπß“π∑’Ë‰¡àºà“π à́Õ¡·´¡9 °“√·µ°À—°¢Õßøíπª≈Õ¡Õ“®‡°‘¥
‰¥â∑—Èß·∫∫¬÷¥µ‘¥ (adhesive) ·≈–·∫∫‡™◊ËÕ¡·πàπ (cohesive)
‚¥¬∂â“°“√·µ°À—°‡ªìπ·∫∫¬÷¥µ‘¥ ®–‡°‘¥®“°√Õ¬µàÕ√–À«à“ß
«— ¥ÿ‡¥‘¡·≈–«— ¥ÿ∑’Ëπ”¡“ à́Õ¡·´¡¡’·√ß¬÷¥µ‘¥∑’Ë‰¡à¡“°æÕ
„π∑“ß°≈—∫°—π°“√·µ°À—°·∫∫‡™◊ËÕ¡·πàπ ®–‡°‘¥¢÷Èπ„π°√≥’
∑’Ë√Õ¬µàÕ√–À«à“ß«— ¥ÿ‡¥‘¡·≈–«— ¥ÿ∑’Ëπ”¡“ à́Õ¡·´¡¡’·√ß¬÷¥
µ‘¥∑’Ë¡“°æÕ11 ¥—ßπ—Èπ‡æ◊ËÕ„Àâ‡°‘¥°“√·µ°À—°·∫∫¬÷¥µ‘¥πâÕ¬
∑’Ë ÿ¥ °“√‡µ√’¬¡º‘«Àπâ“∫√‘‡«≥√Õ¬µàÕ®÷ß‡ªìπ ‘Ëß∑’Ë ”§—≠12

‰¥â¡’°“√»÷°…“‡æ◊ËÕ‡æ‘Ë¡§«“¡·¢Áß·√ß¢Õß à«π∑’Ë´àÕ¡·´¡¥â«¬

°“√ÕÕ°·∫∫æ◊Èπº‘«´àÕ¡·´¡√Ÿª·∫∫µà“ßÊ11,13,14 ·≈–°“√
ª√—∫æ◊Èπº‘«´àÕ¡·´¡¥â«¬ “√‡§¡’√à«¡¥â«¬10,12,15-20 ®“°°“√
»÷°…“ æ∫«à“°“√ÕÕ°·∫∫æ◊Èπº‘« ™π‘¥·∫∫¡π·≈–·∫∫Àπâ“
µ—¥‡©’¬ß 45 Õß»“ ¡’§à“§«“¡·¢Áß·√ß¥—¥¢«“ß∑’Ë¡“°°«à“·∫∫
Õ◊ËπÊ ·≈–·∫∫Àπâ“µ—¥‡©’¬ß 45 Õß»“¡’§«“¡‡À¡“– ¡¡“°
°«à“„π°“√‡µ√’¬¡™‘Èπß“π11,13,14  à«π¢π“¥¢Õß™àÕß«à“ß (Gap)
‡¡◊ËÕ∑”°“√ à́Õ¡™‘Èπß“π¥â«¬Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡‰¥â‡Õß Beyli
·≈– von Fraunhofer21 √“¬ß“π«à“ ¢π“¥¢Õß™àÕß«à“ß§«√¡’
§à“πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 3 ¡‘≈≈‘‡¡µ√ ‡æ◊ËÕ≈¥°“√À¥µ—«¢Õß
Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡‰¥â‡Õß ·≈–§«“¡°≈¡°≈◊π¢Õß ’∞“π
øíπª≈Õ¡‡°à“·≈–«— ¥ÿ∑’Ë„™â´àÕ¡·´¡

 ”À√—∫ “√‡§¡’‰¥â¡’°“√æ—≤π“‡æ◊ËÕ„Àâøíπª≈Õ¡∑’Ë́ àÕ¡·´¡
·≈â«¡’§à“§«“¡§«“¡·¢Áß·√ß¥—¥¢«“ß∑’Ë¡“°¢÷Èπ „π¢≥–‡¥’¬«°—π
°Á¡’°“√À“ “√‡§¡’∑¥·∑π‡æ◊ËÕ≈¥§«“¡‡ªìπæ‘…≈ß ‚¥¬‰¥â¡’
°“√»÷°…“µà“ßÊ ¥—ßπ’È Shen ·≈–§≥–12 ·π–π”„Àâ„™â§≈Õ‚√øÕ√å¡
(chloroform) ∑“∫√‘‡«≥√Õ¬µàÕ‡ªìπ‡«≈“ 5 «‘π“∑’°àÕπ∑”°“√
´àÕ¡·´¡ µàÕ¡“ Vallittu ·≈–§≥–15 ‰¥â∑”°“√∑¥≈Õßæ∫
«à“°“√„™â‡¡∑‘≈‡¡∑“§√‘‡≈µ ª√—∫ ¿“ææ◊Èπº‘« 180 «‘π“∑’‡ªìπ
‡«≈“∑’Ë‡À¡“– ¡„π°“√ à́Õ¡·´¡ ®“°π—Èπ‰¥â¡’°“√À“ “√
∑¥·∑π§≈Õ‚√øÕ√å¡ ‡π◊ËÕß®“°‡ªìπ “√°àÕ¡–‡√Áß ‚¥¬¡’°“√
·∑π∑’Ë¥â«¬ ‡¡∑‘≈’π§≈Õ‰√¥å (methylene chloride)18,19,22

·µà„πªí®®ÿ∫—πæ∫«à“ “√™π‘¥π’È‡ªìπ “√°àÕ¡–‡√Áß ®÷ß¡’°“√
·π–π”„Àâ„™âÕ–´’‚µπ (acetone)10,16,23 ‡Õ∑‘≈Õ–´’‡µµ (ethyl
acetate)20,23 ‡¡∑‘≈Õ–´‘‡µµ (methyl acetate) ·≈– ‡¡∑‘≈
øÕ√å‡¡µ (methyl formate) ÷́Ëß “√ 2 µ—«À≈—ßπ’È Asmussen
·≈– Peutzfeldt17 ‰¥â∑”°“√»÷°…“æ∫«à“„Àâ§à“·√ß‡©◊Õπ∑’Ë‰¡à
µà“ß®“°‡¡∑‘≈’π§≈Õ‰√¥å Õ’°∑—Èß‰¡à°àÕ„Àâ‡°‘¥¡–‡√ÁßÀ√◊Õ‡ªìπ
æ‘…Õ’°¥â«¬

°“√»÷°…“π’È®÷ß¡’«—µ∂ÿª√– ß§å ‡æ◊ËÕÀ“ “√‡§¡’∑’Ë‡À¡“– ¡
„π°“√ª√—∫ ¿“æº‘«Àπâ“¢Õß∞“πøíπª≈Õ¡Õ–§√‘≈‘°‡√´‘π
™π‘¥∫à¡¥â«¬§«“¡√âÕπ À≈—ß®“°°“√´àÕ¡·´¡¥â«¬Õ–§√‘≈‘°
‡√ ‘́π™π‘¥∫à¡¥â«¬µ—«‡Õß ‚¥¬æ‘®“√≥“®“°§à“§«“¡·¢Áß·√ß
¥—¥¢«“ß

«— ¥ÿ·≈–«‘∏’°“√

°“√»÷°…“π’È‡ªìπ°“√«‘®—¬„πÀâÕßªØ‘∫—µ‘°“√ √“¬≈–‡Õ’¬¥
‡°’Ë¬«°—∫«— ¥ÿ∑’Ë„™â„π°“√∑¥≈Õß·≈–Õß§åª√–°Õ∫ µ≈Õ¥®π
∫√‘…—∑ºŸâº≈‘µ · ¥ß„πµ“√“ß∑’Ë 1
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‡µ√’¬¡™‘Èπ·¡à·∫∫‡ªìπ·ºàπæ≈“ µ‘°„  (Panglas, Pan
Asia Industrial Co., Ltd.) ≈ß„π·∫∫¿“™π–À≈àÕ∑Õß‡À≈◊Õß
¥â«¬ª≈“ ‡µÕ√åÀ‘π‡«≈¡‘°´å ‡¡◊ËÕ√Õ®πª≈“ ‡µÕ√åÀ‘π·¢Áßµ—«
‡µÁ¡∑’Ë ·°–·¡à·∫∫æ≈“ µ‘°ÕÕ°®“°·∫∫À≈àÕ ·∑π∑’Ë¥â«¬
Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡¥â«¬§«“¡√âÕπ π”¿“™π–À≈àÕ·∫∫∫à¡
„ππÈ”∑’ËÕÿ≥À¿Ÿ¡‘ 73.9 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 9 ™—Ë«‚¡ß
π”™‘Èπß“πÕ–§√‘≈‘°∑’Ë‰¥â®”π«π 60 ™‘Èπ ¡“¢—¥·µàß§√’∫¥â«¬À—«
°√Õ§“√å‰∫¥å ‚¥¬„™â·√ß°√–∑”πâÕ¬∑’Ë ÿ¥ ·≈â«∑”°“√¢—¥æ◊Èπ
º‘«„Àâ‡√’¬∫·≈–‰¥â√–π“∫¥â«¬‡§√◊ËÕß¢—¥º‘««— ¥ÿ (Polishing
machine, Imptech, South Africa) «—¥¥â«¬¥‘®‘∑Õ≈ ‡«Õ‡π’¬√å
§“≈‘ª‡ªÕ√å ®π‰¥â¢π“¥√Ÿª√à“ß ’Ë‡À≈’Ë¬¡º◊πºâ“ §«“¡¬“« 64
¡‘≈≈‘‡¡µ√ §«“¡°«â“ß 10 ± 0.2 ¡‘≈≈‘‡¡µ√ §«“¡Àπ“ 3.3 ±
0.2 ¡‘≈≈‘‡¡µ√ µ“¡¡“µ√∞“π ISO 1567:1999(E)24 ∫π
°√–¥“…∑√“¬‡∫Õ√å 600 ·≈– 1000 (√Ÿª∑’Ë 1)  ÿà¡™‘Èπß“π
·∫àß‡ªìπ 6 °≈ÿà¡ §◊Õ °≈ÿà¡§«∫§ÿ¡∫«° (™‘Èπß“πÕ–§√‘≈‘°
‡√´‘π™π‘¥∫à¡¥â«¬§«“¡√âÕπ∑’Ë‰¡à¡’°“√°√Õµ—¥) (°≈ÿà¡ 1) °≈ÿà¡
§«∫§ÿ¡≈∫ (°≈ÿà¡ 2) ·≈–°≈ÿà¡∑¥≈Õß 4 °≈ÿà¡ (°≈ÿà¡ 3-6)
‚¥¬π”°≈ÿà¡§«∫§ÿ¡≈∫ ·≈–°≈ÿà¡∑¥≈Õß 4 °≈ÿà¡ ∑”°“√≈ß
·∫∫„πª≈“ ‡µÕ√åÕÕøª“√’  ‡æ◊ËÕ„Àâ‡ªìπ·¡à·∫∫ ®“°π—Èππ”
™‘Èπß“π¡“°√Õµ—¥À—«°√Õ§“√å‰∫¥å µ√ß°≈“ß¢π“¥ 3 ¡‘≈≈‘‡¡µ√
„Àâ‰¥âÀπâ“µ—¥‡©’¬ß 45 Õß»“‚¥¬„™â·∫∫·∑àß‚≈À–‡ªìπµ—«°”Àπ¥
√–¬–·≈–¡ÿ¡„π°“√°√Õµ—¥ °≈ÿà¡ 2 ‰¡à∑”°“√ª√—∫ ¿“æº‘«Àπâ“
·≈–°≈ÿà¡ 3-6 ∑”°“√ª√—∫ ¿“æº‘«Àπâ“‚¥¬ °≈ÿà¡ 3 ·≈– 4 „™â
 à«π‡À≈«¢Õß ¬Ÿπ‘ø“ ‰∑√‡Õ¥ ‡ªìπ‡«≈“ 5 ·≈– 180 «‘π“∑’15

µ“¡≈”¥—∫ °≈ÿà¡ 5 ·≈– 6 „™â “√‡¡∑‘≈Õ– ‘́‡µµ ·≈– “√
‡¡∑‘≈øÕ√å‡¡µ µ“¡≈”¥—∫ ‡ªìπ‡«≈“ 15 «‘π“∑’17 ®“°π—Èπ

´àÕ¡™‘Èπß“π¥â«¬Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡¥â«¬µ—«‡Õß º ¡„π
Õ—µ√“ à«π  à«πºß 1 °√—¡µàÕ à«ππÈ” 0.5 ¡‘≈≈‘≈‘µ√ (µ“¡§”
·π–π”¢ÕßºŸâº≈‘µ) π”™‘Èπß“π∑’Ë´àÕ¡·´¡¢—¥æ◊Èπº‘«„Àâ‡√’¬∫
·≈–‰¥â√–π“∫ ∑”°“√«—¥§«“¡Àπ“·≈–§«“¡°«â“ß¢Õß™‘Èπß“π
®“°π—Èππ”™‘Èπß“π∑—Èß 60 ™‘Èπ ‰ª‡°Á∫„ππÈ”°≈—Ëπ 50 ± 2 ™—Ë«‚¡ß
∑’ËÕÿ≥À¿Ÿ¡‘ 37 ± 1 Õß»“‡´≈‡ ’́¬ °àÕππ”‰ª∑¥ Õ∫ ∑”°“√
∑¥ Õ∫™‘Èπß“π‚¥¬„™â‡§√◊ËÕß∑¥ Õ∫·√ßÕ—¥√–∫∫‰Œ¥√Õ≈‘°
(Universal Testing Machine 8872, INSTRON UK)
‚¥¬«“ß™‘Èπß“π·∫∫°“√∑¥ Õ∫§«“¡·¢Áß·√ß¥—¥¢«“ß·∫∫ 3
®ÿ¥ (three point bending test) ¡’√–¬–Àà“ßÀ—«√Õß√—∫ (span
length) 50 ¡‘≈≈‘‡¡µ√ „™âÀ—«∑¥ Õ∫ (load cell) ¢π“¥ 1000
π‘«µ—π §«“¡‡√Á« (crosshead speed) 5 ¡‘≈≈‘‡¡µ√µàÕπ“∑’
∑¥ Õ∫„πÕà“ßπÈ”∑’ËÕÿ≥À¿Ÿ¡‘ 37‡±‡1 Õß»“‡´≈‡ ’́¬  ‡æ◊ËÕ
®”≈Õß„Àâ‡À¡◊Õπ ¿“«–„π™àÕßª“° «“ßÀ—«∑¥ Õ∫„Àâµ—Èß©“°
°—∫æ◊Èπº‘« ≥ ®ÿ¥°÷Ëß°≈“ß¢Õß™‘Èπß“π ®“°π—Èπ‡√‘Ë¡„Àâ·√ß®π™‘Èπ
ß“π·µ°

π”§à“·√ß∑’Ë‰¥â¡“§”π«≥§à“§«“¡·¢Áß·√ß¥—¥¢«“ß¢Õß™‘Èπß“π
∑’Ë·µ°À—° ‚¥¬„™â Ÿµ√

 Ÿµ√
24 δ = 3Fl

2bh2

‚¥¬ δ §◊Õ §à“§«“¡·¢Áß·√ß¥—¥¢«“ß Àπà«¬‡ªìπ‡¡°–ª“ §“≈
(flexural strength/MPa)

F §◊Õ ·√ß¡“°∑’Ë ÿ¥∑’Ë°√–∑”∫π™‘Èπß“π Àπà«¬‡ªìπ
π‘«µ—π (maximum load/Newtons)

µ“√“ß∑’Ë 1 Õß§åª√–°Õ∫¢Õß«— ¥ÿ∑’Ë„™â„π°“√∑¥≈Õß ·≈–∫√‘…—∑ºŸâº≈‘µ

Table 1 Chemical composition and manufacturer of testing materials.

Product name Material Lot. no. Manufacturer

Meliodent Heat-activated acrylic resin 08DP0017 Heraeus Kulzer, Germany.

Unifast trad Auto-polymerized acrylic resin Powder: 0710151 GC Dental Products

Liquid: 0701051 Corp, Japan.

# 18138 Methyl acetate Methyl acetate A0259676 Acros Organics, Belgium

# 06550 Methyl formate Methyl formate 1239211 Fluka & Riedel-de Haen,

Switzerland
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√Ÿª∑’Ë 1 °“√‡µ√’¬¡™‘Èπµ—«Õ¬à“ß‡æ◊ËÕ∑¥ Õ∫§«“¡·¢Áß·√ß¥—¥¢«“ß

a. ·¡à·∫∫‡ªìπ·ºàπæ≈“ µ‘°„ 
b. ≈ß·ºàπæ≈“ µ‘°„ „π·∫∫¿“™π–À≈àÕ∑Õß‡À≈◊Õß ¥â«¬ª≈“ ‡µÕ√åÀ‘π‡«≈¡‘°´å
c. ·∑π∑’Ë·ºàπæ≈“ µ‘°„ ¥â«¬Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡¥â«¬§«“¡√âÕπ
d. ¢—¥·µàß™‘Èπß“π®π‰¥â√Ÿª√à“ß µ“¡¡“µ√∞“π ISO 1567:1999(E) ®“°π—Èπ≈ß·∫∫„πª≈“ ‡µÕ√åÕÕøª“√’ 
e. π”™‘Èπß“π¡“µ—¥µ√ß°≈“ß„Àâ‰¥âÀπâ“µ—¥‡©’¬ß 45 Õß»“ ∑”°“√ª√—∫ ¿“æº‘«Àπâ“
f. ´àÕ¡™‘Èπß“π¥â«¬Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡¥â«¬µ—«‡Õß
g. ™‘Èπß“π¢—¥·µàß∑’Ëæ√âÕ¡∑”°“√∑¥ Õ∫

Fig. 1 Preparation of the flexural test specimens.
a. Plastic die
b. Flasking the plastic mold with velmix
c. Packing heat cured acrylic resin
d. Prepared the specimens according to ISO 1567:1999(E) then prepared mold with plaster of paris
e. Cut in the middle and beveled 45 degree
f. Repaired with auto-polymerized acrylic resin
g. Prepared test specimens
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l §◊Õ √–¬–√–À«à“ßÀ—«√Õß√—∫ Àπà«¬‡ªìπ¡‘≈≈‘‡¡µ√
(span length/millimetres)

b §◊Õ §«“¡°«â“ß¢Õß™‘Èπß“π Àπà«¬‡ªìπ¡‘≈≈‘‡¡µ√
(width/millimetres)

h §◊Õ §«“¡Àπ“¢Õß™‘Èπß“π Àπà«¬‡ªìπ¡‘≈≈‘‡¡µ√
(width/millimetres)

π”™‘Èπß“π„π°≈ÿà¡∑¥≈Õß∑—ÈßÀ¡¥∑’Ë·µ°À—°¡“«‘‡§√“–Àå
µ”·Àπàß∑’Ë‡°‘¥°“√·µ°À—°¥â«¬°≈âÕß®ÿ≈∑√√»πå™π‘¥ ‡µÕ√‘‚Õ
°”≈—ß¢¬“¬ 7 ‡∑à“ ‚¥¬°“√·µ°À—°∑’Ë¡’Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡
¥â«¬µ—«‡Õß∑—Èß 2 ¥â“π¢Õß™‘Èπß“π∑’Ë´àÕ¡·´¡„Àâ∂◊Õ‡ªìπ °“√
·µ°À—°·∫∫‡™◊ËÕ¡·πàπ15 (√Ÿª∑’Ë 2)

«‘‡§√“–Àå§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¥—¥¢«“ß∑’Ë§”π«π‰¥â®“°
·µà≈–°≈ÿà¡∑¥≈Õß¥â«¬ ∂‘µ‘«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫∑“ß
‡¥’¬«·≈–‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡‚¥¬°“√∑¥ Õ∫·∫∫∑Ÿ§’¬å
(Tukeyûs HSD multiple comparison) ∑’Ë√–¥—∫π—¬ ”§—≠
0.05 ‚¥¬„™â‚ª√·°√¡ ‡Õ æ’‡Õ ‡Õ  «‘π‚¥«å ‡«Õ√å™—Ëπ 13 (SPSS
version 13, SPSS Inc.;Chicago, IL, USA)

º≈°“√»÷°…“

§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¥—¥¢«“ß·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π
·≈–≈—°…≥–°“√·µ°À—°¢Õßøíπª≈Õ¡Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡
¥â«¬§«“¡√âÕπ ‡¡◊ËÕ´àÕ¡¥â«¬Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡¥â«¬µ—«‡Õß
À≈—ßºà“π°“√ª√—∫ ¿“ææ◊Èπº‘«Àπâ“¥â«¬ “√‡§¡’ · ¥ß„π
µ“√“ß∑’Ë 2

√Ÿª∑’Ë 2 · ¥ß≈—°…≥–°“√·µ°À—°¢Õß™‘Èπ∑¥ Õ∫µà“ßÊ A, °“√·µ°À—°·∫∫¬÷¥µ‘¥; B, °“√·µ°À—°·∫∫¬÷¥µ‘¥; C, °“√·µ°À—°
·∫∫‡™◊ËÕ¡·πàπ

Fig. 2 Fracture analysis of specimens. A, adhesive failure; B, adhesive failure; C, cohesive failure.
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‡¡◊ËÕæ‘®“√≥“º≈°“√∑¥ Õ∫¥â«¬ ∂‘µ‘ «‘‡§√“–Àå§«“¡
·ª√ª√«π·∫∫∑“ß‡¥’¬«·≈–‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡¥â«¬∑Ÿ§’¬å
∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 æ∫«à“ æ∫«à“°“√ª√—∫ ¿“æº‘«Àπâ“
¥â«¬ “√‡§¡’ ‚¥¬°“√„™â à«π‡À≈«¢Õß¬Ÿπ‘ø“  ‰∑√‡Õ¥ 5 ·≈–
180 «‘π“∑’  “√‡¡∑‘≈Õ–´‘‡µµ ·≈– “√‡¡∑‘≈øÕ√å‡¡µ ‡ªìπ
‡«≈“ 15 «‘π“∑’ ª√—∫ ¿“ææ◊Èπº‘«Õ–§√‘≈‘°‡√ ‘́π™π‘¥∫à¡¥â«¬
§«“¡√âÕπ°àÕπ∑”°“√ à́Õ¡·´¡¥â«¬Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡‰¥â‡Õß
¡’º≈‡æ‘Ë¡§«“¡·¢Áß·√ß¥—¥¢«“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p < 0.05) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡≈∫∑’Ë‰¡à‰¥âª√—∫
 ¿“æº‘«Àπâ“¥â«¬ “√‡§¡’ °“√ª√—∫ ¿“æº‘«Àπâ“¥â«¬ “√
‡¡∑‘≈Õ–´‘‡µµ ·≈– “√‡¡∑‘≈øÕ√å‡¡µ ‡ªìπ‡«≈“ 15 «‘π“∑’
„Àâ§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¥—¥¢«“ß∑’Ë¡“°°«à“ °≈ÿà¡∑’Ëª√—∫ ¿“æ
º‘«Àπâ“¥â«¬ à«π‡À≈«¢Õß¬Ÿπ‘ø“ ‰∑√‡Õ¥ ‡ªìπ‡«≈“ 5 «‘π“∑’
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05)

‡¡◊ËÕ»÷°…“≈—°…≥–°“√·µ°À—°¢Õß™‘Èπß“π¥â«¬°≈âÕß
®ÿ≈∑√√»πå™π‘¥ ‡µÕ√‘‚Õ∑’Ë°”≈—ß¢¬“¬ 7 ‡∑à“ (µ“√“ß∑’Ë 2) æ∫
«à“°≈ÿà¡∑’Ë¡’°“√ª√—∫ ¿“æº‘«Àπâ“¥â«¬ “√‡¡∑‘≈Õ– ‘́‡µµ ·≈–
 “√‡¡∑‘≈øÕ√å‡¡µ ‡ªìπ‡«≈“ 15 «‘π“∑’ ‡°‘¥°“√À—°·∫∫‡™◊ËÕ¡
·πàπ√âÕ¬≈– 100  à«π°≈ÿà¡∑’Ë„™â à«π‡À≈«¢Õß¬Ÿπ‘ø“ ‰∑√‡Õ¥

‡ªìπ‡«≈“‡5‡·≈–‡180‡«‘π“∑’ ¡’°“√·µ°À—°·∫∫‡™◊ËÕ¡·πàπ
√âÕ¬≈– 40 ·≈– 60 µ“¡≈”¥—∫

«‘®“√≥å

°“√»÷°…“π’È„™â°“√«‘‡§√“–Àå°“√¬÷¥µ‘¥¢Õß°“√´àÕ¡·´¡
øíπª≈Õ¡¥â«¬ °“√«—¥§«“¡·¢Áß·√ß¥—¥¢«“ß13 ≈—°…≥–·√ß
¥—¥‚§âß·∫∫ 3 ®ÿ¥ ÷́Ëß‡ªìπ°“√®”≈Õß≈—°…≥–·√ß∑’Ë‡°‘¥¢÷Èπ„π
øíπª≈Õ¡∑—Èßª“°¢“°√√‰°√∫π15

µ“√“ß∑’Ë 2 §à“‡©≈’Ë¬§«“¡·¢Áß·√ß¥—¥¢«“ß (‡¡°–æ“ §“≈)  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ·≈–√âÕ¬≈–¢Õß°“√·µ°À—°

Table 2 Mean Flexural strength (MPa) with Standard deviation and failure types in percentage.

Group Surface treatment Mean flexural Percentage Significance* Failure types

strength ± SD and

(MPa) percentage**

1 Intacted heat cured specimen 71.93 ± 3.39 100 e -

2 No treatment 47.79 ± 4.17 66 a CO:10 AD:90

3 Liquid part of Unifast trad 5 s 54.37 ± 4.16 75.5 b CO:40 AD:60

4 Liquid part of Unifast trad 180 s 58.81 ± 2.80 82 b,c CO:60 AD:40

5 Methyl acetate 15 s 60.23 ± 4.13 83.7 c,d CO:100

6 Methyl formate 15 s 65.14 ± 3.85 90.4 d CO:100

*„π°√≥’∑’Ëµ—«Õ—°…√‡À¡◊Õπ°—π· ¥ß«à“°≈ÿà¡π—Èπ‰¡à¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘Õ¬à“ß¡’π—¬ ”§—≠ (p > 0.05)
No significant difference (p > 0.05) within groups denoted by the same letter.

**CO : °“√·µ°À—°·∫∫‡™◊ËÕ¡·πàπ∑’ËÕ–§√‘≈‘°™π‘¥∫à¡‰¥â‡Õß (cohesive failure)
AD : °“√·µ°À—°·∫∫¬÷¥µ‘¥∑’Ë∫√‘‡«≥√Õ¬µàÕ¢Õß«— ¥ÿ (adhesive failure)
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„π∑“ß§≈‘π‘°°“√ à́Õ¡øíπª≈Õ¡∑’Ë·µ°À—°π‘¬¡„™âÕ–§√‘≈‘°
‡√ ‘́π™π‘¥∫à¡‰¥â‡Õß „π°“√‡™◊ËÕ¡√Õ¬·µ°À—°‡æ◊ËÕ§«“¡ –¥«°
√«¥‡√Á«¢Õß°“√´àÕ¡øíπª≈Õ¡ ·µàÕ¬à“ß‰√°Áµ“¡À≈—ß®“°°“√
´àÕ¡øíπª≈Õ¡·≈â«¡—°æ∫°“√·µ°À—° È́” ·≈–¡—°æ∫°“√
·µ°À—°∫√‘‡«≥√Õ¬µàÕ√–À«à“ßÕ–§√‘≈‘°‡√´‘π™π‘¥∫à¡¥â«¬
§«“¡√âÕπ ·≈–Õ–§√‘≈‘°‡√ ‘́π™π‘¥∫à¡‰¥â‡Õß ¥—ßπ—Èπ‡æ◊ËÕ„Àâ
‡°‘¥°“√¬÷¥µ‘¥∑’Ë¥’¢Õß«— ¥ÿ∑—Èß Õß °“√‡µ√’¬¡æ◊Èπº‘«Àπâ“
∫√‘‡«≥√Õ¬µàÕ®÷ß‡ªìπ ‘Ëß∑’Ë ”§—≠4,12,15,19-22 ®“°°“√»÷°…“
¢Õß Vallitu ·≈–§≥–15 æ∫«à“°“√¬÷¥µ‘¥∑’Ë¥’‡°‘¥®“°°“√
·∑√° ÷́¡¢Õß‡¡∑‘≈‡¡∑“§√‘‡≈µ  ∑”„Àâ‡°‘¥°“√∫«¡¢ÕßÕ–§√‘≈‘°
‡√ ‘́π™π‘¥∫à¡¥â«¬§«“¡√âÕπ ·≈–°“√ √â“ß√à“ß·ÀæÕ≈‘‡¡Õ√å
·∫∫ Õ¥‰¢«â¢ÕßæÕ≈‘‡¡Õ√å (interpenetrating polymer
network) „π¢≥–∑’Ë‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å¢ÕßÕ–§√‘≈‘°‡√´‘π
™π‘¥∫à¡‰¥â‡Õß „π¢≥–‡¥’¬«°—π°“√„™â “√‡§¡’ ‡™àπ §≈Õ‚√øÕ√å¡
·≈–Õ– ’́‚µπ®–∑”„Àâ‡°‘¥°“√≈–≈“¬∫√‘‡«≥æ◊Èπº‘«„ÀâÕàÕπµ—«
‡æ◊ËÕ™à«¬„Àâ‡¡∑‘≈‡¡∑“§√‘‡≈µ  “¡“√∂·∑√°´÷¡‡¢â“‰ª‡°‘¥°“√
¬÷¥µ‘¥∑“ß°≈ (mechanical interlocking) ‰¥â¥’¬‘Ëß¢÷Èπ10,19,20

‡¡◊ËÕæ‘®“√≥“‡ª√’¬∫‡∑’¬∫√âÕ¬≈–¢Õß§«“¡·¢Áß·√ß¥—¥¢«“ß
®“°°“√»÷°…“¢Õß Leong ·≈– Grant25 æ∫«à“‡¡◊ËÕ∑”°“√
´àÕ¡Õ–§√‘≈‘°‡√ ‘́π™π‘¥∫à¡¥â«¬§«“¡√âÕπ¥â«¬Õ–§√‘≈‘°‡√ ‘́π
™π‘¥∫à¡‰¥â‡Õß®–¡’§à“§«“¡·¢Áß·√ß¥—¥¢«“ß√âÕ¬≈– 65 ¢Õß
Õ–§√‘≈‘°‡√ ‘́π™π‘¥∫à¡¥â«¬§«“¡√âÕπ „π¢≥–∑’Ë‡¡◊ËÕ à́Õ¡¥â«¬
Õ–§√‘≈‘°‡√ ‘́π™π‘¥∫à¡¥â«¬§«“¡√âÕπ®–¡’§à“§«“¡·¢Áß·√ß
¥—¥¢«“ß√âÕ¬≈– 7525 ∂÷ß 809 ¢Õß«— ¥ÿ‡¥‘¡ ®“°µ“√“ß∑’Ë 2
æ∫«à“°“√ª√—∫ ¿“æº‘«Àπâ“¥â«¬ “√‡§¡’ ‚¥¬°“√„™â à«π‡À≈«
¢Õß¬Ÿπ‘ø“ ‰∑√‡Õ¥ 180 «‘π“∑’  “√‡¡∑‘≈Õ–´‘‡µµ ·≈– “√
‡¡∑‘≈øÕ√å‡¡µ ‡ªìπ‡«≈“ 15 «‘π“∑’ ª√—∫ ¿“ææ◊Èπº‘«Õ–§√‘≈‘°
‡√ ‘́π™π‘¥∫à¡¥â«¬§«“¡√âÕπ°àÕπ∑”°“√´àÕ¡·´¡¥â«¬Õ–§√‘≈‘°
‡√´‘π™π‘¥∫à¡‰¥â‡Õß ¡’√âÕ¬≈–¢Õß°“√‡æ‘Ë¡§«“¡·¢Áß·√ß¥—¥¢«“ß
¡“°°«à“°“√ à́Õ¡·´¡¥â«¬Õ–§√‘≈‘°‡√ ‘́π™π‘¥∫à¡¥â«¬§«“¡√âÕπ

®“°°“√»÷°…“æ∫«à“ §à“‡©≈’Ë¬§«“¡·¢Áß·√ß¥—¥¢«“ß
¢Õß°≈ÿà¡∑’Ë‰¥â√—∫°“√ª√—∫ ¿“æº‘«Àπâ“¥â«¬  “√‡¡∑‘≈Õ–´‘‡µµ
·≈– “√‡¡∑‘≈øÕ√å‡¡µ ‡ªìπ‡«≈“ 15 «‘π“∑’ ¡’§à“∑’Ë Ÿß°«à“
°≈ÿà¡∑’Ëª√—∫ ¿“æº‘«Àπâ“¥â«¬ à«π‡À≈«¢Õß¬Ÿπ‘ø“ ‰∑√‡Õ¥

‚¥¬¡’≈—°…≥–°“√·µ°À—°‡ªìπ·∫∫‡™◊ËÕ¡·πàπ∑’ËÕ–§√‘≈‘°‡√´‘π
™π‘¥∫à¡‰¥â‡Õß∑—ÈßÀ¡¥ „π¢≥–∑’Ë‡¡◊ËÕª√—∫ ¿“æ¥â«¬ à«π‡À≈«
¢Õß¬Ÿπ‘ø“ ‰∑√‡Õ¥ æ∫«à“¬—ß¡’°“√·µ°À—°·∫∫¬÷¥µ‘¥
· ¥ß„Àâ‡ÀÁπ«à“°“√ª√—∫ ¿“ææ◊Èπº‘«¥â«¬ “√‡¡∑‘≈Õ–´‘‡µµ
·≈– “√‡¡∑‘≈øÕ√å‡¡µ  “¡“√∂∑”„Àâ‡°‘¥°“√¬÷¥µ‘¥√–À«à“ß

æ◊Èπº‘«Õ–§√‘≈‘°‡√ ‘́π™π‘¥∫à¡¥â«¬§«“¡√âÕπ ·≈–Õ–§√‘≈‘°
‡√´‘π™π‘¥∫à¡‰¥â‡Õß ‰¥â¥’°«à“°“√ª√—∫ ¿“ææ◊Èπº‘«¥â«¬ à«π
‡À≈«¢Õß¬Ÿπ‘ø“ ‰∑√‡Õ¥

°“√∑”≈–≈“¬¢Õß “√¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬‡2‡Õ¬à“ß§◊Õ
1) §«“¡‡ªìπ¢—È« (polarity) ∑’Ë‡À¡◊Õπ°—π 2) æ“√“¡‘‡µÕ√å
°“√≈–≈“¬ (solubility parameter) ∑’Ë‰¡àµà“ß°—π¡“°
®“°°“√»÷°…“π’Èæ∫«à“  “√æÕ≈‘‡¡∑‘≈‡¡∑“§√‘‡≈µ  “√‡¡∑‘≈
‡¡∑“§√‘‡≈µ ( à«π‡À≈«¢Õß¬Ÿπ‘ø“ ‰∑√‡Õ¥)  “√‡¡∑‘≈Õ– ‘́‡µµ
·≈– “√‡¡∑‘≈øÕ√å‡¡µ ‡ªìπ “√∑’ËÕ¬Ÿà„π°≈ÿà¡‡¡∑‘≈‡Õ ‡µÕ√å
(methyl ester) ®÷ß¡’§«“¡‡ªìπ¢—È«∑’Ë„°≈â‡§’¬ß°—π17,26-28

 à«π§à“æ“√“¡‘‡µÕ√å°“√≈–≈“¬¢Õß “√æÕ≈‘‡¡∑‘≈‡¡∑“§√‘‡≈µ
 “√‡¡∑‘≈‡¡∑“§√‘‡≈µ  “√‡¡∑‘≈Õ–´‘‡µµ ·≈– “√‡¡∑‘≈øÕ√å‡¡µ
¡’§à“µ“¡≈”¥—∫¥—ßπ’È29 18.27 18.00 19.60 ·≈– 20.90
‡¡°–æ“ §“≈1/2 ®–‡ÀÁπ‰¥â«à“ “√∑’Ë„™â„π°“√»÷°…“¡’§à“æ“√“
¡‘‡µÕ√å°“√≈–≈“¬∑’Ë‰¡à·µ°µà“ß°—π¡“°

∂÷ß·¡â«à“  “√‡¡∑‘≈‡¡∑“§√‘‡≈µ ®–¡’§à“æ“√“¡‘‡µÕ√å
°“√≈–≈“¬∑’Ë„°≈â‡§’¬ß ·≈–¡’§«“¡‡ªìπ¢—È«‡À¡◊ÕπæÕ≈‘‡¡∑‘≈
‡¡∑“§√‘‡≈µ ·µà®“°°“√»÷°…“π’Èæ∫«à“  “√‡¡∑‘≈Õ– ‘́‡µµ
·≈– “√‡¡∑‘≈øÕ√å‡¡µ  “¡“√∂∑”≈–≈“¬°àÕ„Àâ‡°‘¥·√ß¬÷¥µ‘¥
∑’Ë Ÿß ·≈–¬—ß„™â‡«≈“„π°“√´àÕ¡·´¡πâÕ¬°«à“ “√‡¡∑‘≈‡¡∑“
§√‘‡≈µ 180 «‘π“∑’ Õ’°∑—Èß¡’§à“§«“¡‡ªìπæ‘…∑’ËπâÕ¬°«à“‚¥¬¡’
§à“¢’¥®”°—¥¢Õß “√‡§¡’„π∫√√¬“°“»°“√∑”ß“π (Workplace
exposure limit) ‡ªìπ‡«≈“ 8 ™—Ë«‚¡ß ¢Õß “√‡¡∑‘≈‡¡∑“§√‘‡≈µ
 “√‡¡∑‘≈Õ–´‘‡µµ ·≈– “√‡¡∑‘≈øÕ√å‡¡µ µ“¡≈”¥—∫ ¥—ßπ’È
50 200 ·≈– 100  à«π„π≈â“π à«π µ“¡≈”¥—∫26-28

 √ÿª

¿“¬„µâ ¿“«–¢Õß°“√∑¥ Õ∫„π§√—Èßπ’Èæ∫«à“

1. °“√ª√—∫ ¿“æº‘«Àπâ“¥â«¬ “√‡§¡’‚¥¬°“√„™â à«π‡À≈«
¢Õß¬Ÿπ‘ø“ ‰∑√‡Õ¥  “√‡¡∑‘≈Õ–´‘‡µµ ·≈– “√‡¡∑‘≈øÕ√å‡¡µ
ª√—∫ ¿“ææ◊Èπº‘«Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡¥â«¬§«“¡√âÕπ°àÕπ
∑”°“√´àÕ¡·´¡¥â«¬Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡‰¥â‡Õß ¡’º≈‡æ‘Ë¡
§«“¡·¢Áß·√ß¥—¥¢«“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡≈∫∑’Ë‰¡à‰¥âª√—∫ ¿“æº‘«Àπâ“¥â«¬
 “√‡§¡’

2. °“√ª√—∫ ¿“æº‘«Àπâ“¥â«¬ “√‡¡∑‘≈Õ– ‘́‡µµ ·≈–
 “√‡¡∑‘≈øÕ√å‡¡µ ‡¡◊ËÕ∑¥ Õ∫§«“¡·¢Áß·√ß¥—¥¢«“ß≈—°…≥–
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·√ß¥—¥‚§âß·∫∫ 3 ®ÿ¥ ‡°‘¥≈—°…≥–°“√·µ°À—°·∫∫‡™◊ËÕ¡·πàπ
√âÕ¬≈– 100

3. ¥—ßπ—Èπ‡¡◊ËÕæ‘®“√≥“§à“§«“¡·¢Áß·√ß¥—¥¢«“ß ·≈–
≈—°…≥–°“√·µ°À—° ®÷ß¡’§«“¡πà“®–‡ªìπ∑’Ë®–π” “√‡¡∑‘≈Õ–´‘‡µµ
·≈– “√‡¡∑‘≈øÕ√å‡¡µ ¡“„™â∑¥·∑π  “√‡¡∑‘≈‡¡∑“§√‘‡≈µ
„π∑“ß§≈‘π‘°‰¥â

°‘µµ‘°√√¡ª√–°“»

ºŸâπ‘æπ∏å¢Õ¢Õ∫§ÿ≥  Àπà«¬ß“πªØ‘∫—µ‘°“√∑“ß∑—πµ°√√¡
·≈–»Ÿπ¬å«‘®—¬∑—πµ«— ¥ÿ»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
 ”À√—∫§”·π–π” ·≈–§«“¡™à«¬‡À≈◊Õ‡ªìπÕ¬à“ß¥’·°àß“π«‘®—¬
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Abstracts

Objective To evaluate the effect of the selected chemical surface treatment agents on flexural strength
of heat-cured acrylic resin after repairing with auto-polymerized acrylic resin.

Materials and methods Sixty heat-cured acrylic resin specimens were prepared according to ISO
1567 and divided into six groups; positive control (group 1), negative control (group 2) and four
experimental groups (group 3-6). Group 2 and all experimental groups were cut in the middle and
beveled at 45 degree. Group 2 was untreated. Group 3 and 4 were treated with liquid part of Unifast
triad for 5 and 180 seconds, respectively. Group 5 and 6 were treated with methyl acetate and methyl
formate for 15 seconds, respectively. All the specimens in group 2-6 were then repaired with
auto-polymerized acrylic resin. A three-point loading test was performed using universal testing
machine (Instron Corp, USA). Statistically analysis was done by one-way ANOVA and post hoc
Tukeyûs analysis at p < 0.05. Failure analysis was also categorized as adhesive or cohesive failure for
each specimen.

Results The flexural strength of group 1 and 3-6 were significantly greater than that of the group 2
(p < 0.05) and the flexural strength of group 5 and 6 were significantly greater than that of the
group 3 (p < 0.05). All fractured specimens in group 5 and 6 showed only cohesive failure.

Conclusion From this study, surface treatment with methyl acetate and methyl formate showed
high flexural strength when repairing denture base resin.

(CU Dent J. 2010;33:89-98)
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