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∫∑«‘∑¬“°“√ 
Original Article 

∫∑§—¥¬àÕ 
 °“√»÷°…“π’ È¡’« —µ∂ÿª√–ß§å‡æ◊ ËÕª√–‡¡‘π§«“¡ 

·¢Áß·√ß¢Õß°“√¬÷¥‡°“–√–À«à“ß‰ø‡∫Õ√å‚æµå·≈–«—¥ÿ

‡√´‘π§Õ¡‚æ‘∑™π‘¥µà“ßÊ 4 ™π‘¥ §◊Õ ‡µµµ√‘°´’·√¡ 

¡—≈µ‘§Õ√å‡Œ™∫’ ¡—≈µ‘§Õ√å‚ø≈«å ·≈– øî≈‡∑§·´∑ 350 

‚¥¬π”‰ø‡∫Õ√å‚æµå™π‘¥‡ÕøÕ“√ǻ ’‚æ‡∑§ ¡“∑”§«“¡

–Õ“¥ ¥â«¬·Õ≈°ÕŒÕ≈å ·≈â«∑“¥â«¬“√‰´‡≈π ®“°

π—Èπ·∫àß‡ªìπ 4 °≈ÿà¡ ·µà≈–°≈ÿà¡¬÷¥¥â«¬‡√´‘π§Õ¡‚æ‘∑

·µà≈–™π‘¥ ‰¥â™‘ Èπß“π∑√ß°√–∫Õ°∑’Ë¡’‡âπºà“π»Ÿπ¬å 

°≈“ßª√–¡“≥ 6 ¡¡. ¡’‰ø‡∫Õ√å‚æµåÕ¬Ÿàµ√ß°≈“ß≈âÕ¡

√Õ∫¥â«¬‡√´‘π§Õ¡‚æ‘∑  π”™‘Èπß“π∑’Ë‰¥â‰ªµ—¥‡ªìπ·ºàπ

Àπ“ 1 ¡¡. „Àâ‰¥â™‘ Èπß“π°≈ÿà¡≈– 10 ™‘Èπ π”™‘Èπß“π

µ—«Õ¬à“ß‰ª∑¥Õ∫¥â«¬‡§√◊ËÕß∑¥Õ∫“°≈ §«“¡‡√Á«

À—«°¥ 0.5 ¡¡./π“∑’ ·≈–«—¥·√ß°¥∑’Ë∑”„Àâ‰ø‡∫Õ√å

‚æµåÀ≈ÿ¥ÕÕ°®“°‡√ ‘́π§Õ¡‚æ‘∑ π”§à“·√ß‰ª§”π«≥ 

§à“∂‘µ‘¥â«¬ Õ‚π«“∑“ß‡¥’¬« ·≈–·Õ≈‡Õ¥’ æ∫«à“ ¡—≈

µ‘§Õ√å‚ø≈«å ¡’§à“·√ß¬÷¥°—∫‰ø‡∫Õ√å‚æµåŸß°«à“‡√´‘π

§Õ¡‚æ‘∑ °≈ÿà¡Õ◊Ëπ ‚¥¬Ÿß°«à“‡µµµ√‘°´’·√¡·≈–

øî≈‡∑§·´∑ 350  Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (p < 0.05) 

      

§”‰¢√À—: ·√ß¬÷¥ ‰ø‡∫Õ√å‚æµå ‡√´‘π§Õ¡‚æ‘∑ 

Abstract 
 The purpose of this study was to evaluate 

the bond strength between fiber posts and four 

types of resin composites: Tetric® Ceram, 

MultiCore® HB, MultiCore® Flow and Filtek™ 

Z350. Sixteen FRC Postec® posts were cleaned 

with alcohol and coated with silane coupling 

agent. The fiber posts were divided into four 

groups and placed centrally in cylindrical molds 

which were then filled with one of the resin 

composites to a diameter of 6 mm. The 

cylindrical specimens were then sliced to make 

disc specimens 1 mm. thick. The shear bond 

strengths were tested using the Universal Testing 

Machine with cross head speed at 0.5 mm./min. 

to measure the force (MPa) which pushed the 

posts out of the resin composites. The means of 

bond strength were statistically analyzed using 

One-way ANOVA and LSD. The results showed 

that the mean bond strength between MultiCore® 

Flow and fiber posts was the highest and was 
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∫∑π” 
  øíπ∑’Ë‰¥â√—∫°“√√—°…“§≈Õß√“°øíπ·≈â« ®”‡ªìπµâÕß¡’

°“√∫Ÿ√≥–„Àâ“¡“√∂∑”Àπâ“∑’Ë‰¥â¥—ß‡¥‘¡ „π°√≥’∑’Ëøíπ¡’

°“√Ÿ≠‡’¬‡π◊ÈÕøíπ„πà«π¢Õßµ—«øíπ‡ªìπ®”π«π¡“° °“√

∫Ÿ√≥–‡æ◊ËÕ„Àâøíπ“¡“√∂°≈—∫¡“∑”Àπâ“∑’Ë‰¥â§«√Õ“»—¬

°“√∫Ÿ√≥–∑’Ë„™â‚æµå (post) ·≈–§Õ√å (core) √à«¡¥â«¬ 

°àÕπ∑’Ë®–∑”°“√∫Ÿ√≥–¥â«¬§√Õ∫øíπ (crown) ·∫∫µà“ßÊ

µàÕ‰ª(1,2,3) °“√∫Ÿ√≥–∑’Ë„™â‚æµå·≈–§Õ√åπ—Èπ  à«π¢Õß

‚æµå·≈–§Õ√å®–µâÕß¡’°“√¬÷¥°—πÕ¬à“ß¥’ “¡“√∂µâ“π 

∑“π°“√À≈ÿ¥·≈–°“√·µ°À—° ‡æ◊ËÕ„Àâ“¡“√∂√Õß√—∫°“√

∫Ÿ√≥–¥â«¬§√Õ∫øíπ‰¥â(1) 

 „πªí®®ÿ∫—π¡’°“√æ—≤π“‚æµå™π‘¥”‡√Á®√Ÿª¢÷Èπ¡“

¡“°¡“¬‚¥¬‡©æ“–‚æµå∑’Ë¡’’‡À¡◊Õπøíπ ‡™àπ ‰ø‡∫Õ√å

‚æµå (fiber  posts) √Ÿª·∫∫µà“ßÊ ∑”„Àâ°“√‡≈◊Õ°«—¥ÿ∑’Ë

π”¡“√â“ß§Õ√å√à«¡°—∫‚æµå‡À≈à“π’È¡’§«“¡”§—≠¡“°¢÷Èπ  

‡√´‘π§Õ¡‚æ‘∑ (resin  composites) ‡ªìπ«—¥ÿ∑’Ëπ‘¬¡π”

¡“„™â√â“ß§Õ√å ‡π◊ËÕß®“°„™âß“πßà“¬ ¡’„Àâ‡≈◊Õ°„™âÀ≈“¬

·∫∫∑—Èß™π‘¥∫à¡µ—«¥â«¬·ß (light-cured) ∫à¡µ—«¥â«¬

ªØ‘°‘√‘¬“‡§¡’ (chemical-cured) ·≈–∫à¡µ—«¥â«¬ªØ‘°‘√‘¬“

‡§¡’√à«¡°—∫·ß (dual-cured) πÕ°®“°π’È¬—ß¡’’∑’Ë„°≈â‡§’¬ß 

°—∫‡π◊ÈÕøíπ ‡¡◊ËÕ„™â√à«¡°—∫§√Õ∫øíπ™π‘¥°√–‡∫◊ÈÕß≈â«π 

(all-ceramic crowns) „πøíπÀπâ“(1) ∑”„Àâ‰¥â§«“¡

«¬ß“¡¡“°°«à“‡¡◊ËÕ‡∑’¬∫°—∫°“√„™â‚æµå·≈–§Õ√å∑’Ë‡ªìπ

‚≈À– ‡√´‘π§Õ¡‚æ‘∑∑’Ëπ”¡“„™â√â“ß§Õ√å¡’∑— Èß‰Œ∫√‘¥

‡√´‘π§Õ¡‚æ‘∑ (hybrid resin composites) ‡√´‘π§Õ¡

‚æ‘∑™π‘¥‰À≈·ºà‰¥â (flowable resin composites) ·≈–

‡√´‘π§Õ¡‚æ‘∑”À√—∫√â“ß§Õ√å (core build-up resin 

composites) ´÷Ëß¡’°“√»÷°…“‡°’Ë¬«°—∫°“√¬÷¥‡°“–√–À«à“ß

«—¥ÿ‡√´‘π§Õ¡‚æ‘∑™π‘¥µà“ßÊ °—∫‰ø‡∫Õ√å‚æµå  ∑—Èß„π

¥â“π¢Õß·√ß¬÷¥·≈–§«“¡·π∫π‘∑√–À«à“ß‡√ ‘́π§Õ¡‚æ‘∑ 

°—∫‰ø‡∫Õ√å‚æµå(4,5,6) 

 „πªí®®ÿ∫—π‡√´‘π§Õ¡‚æ‘∑∑’Ë∂Ÿ°æ—≤π“¢÷Èπ¡“„À¡à 

‡™àπ π“‚π§Õ¡‚æ‘∑ (nanocomposites) ¡’§ÿ≥¡∫—µ‘

µà“ßÊ ¥’°«à“ À√◊ÕÕ¬à“ßπâÕ¬‡∑’¬∫‡∑à“°—∫‡√´‘π§Õ¡‚æ‘∑

™π‘¥‡¥‘¡∑’Ë¡’„™âÕ¬Ÿà„πªí®®ÿ∫—π(7) ·µà„π·ßà¡ÿ¡¢Õß°“√π”

‡√´‘π§Õ¡‚æ‘∑™π‘¥π’ È¡“„™â„π°“√√â“ß§Õ√åπ— Èπ¬—ß‰¡à 

¡’°“√»÷°…“¡“°π—° ®“°§ÿ≥¡∫—µ‘µà“ßÊ ¢Õß‡√´‘π 

§Õ¡‚æ‘∑™π‘¥π’È ¡’§«“¡‡ªìπ‰ª‰¥â«à“πà“®–¡’§ÿ≥¡∫—µ‘ 

∑’Ë„™â‡ªìπ«—¥ÿ”À√—∫°“√√â“ß§Õ√å∑’Ë¥’‰¥â   

 °“√«‘®—¬π’ÈµâÕß°“√»÷°…“‡°’Ë¬«°—∫§ÿ≥¡∫—µ‘°“√¬÷¥

‡°“– ‡¡◊ËÕπ”π“‚π§Õ¡‚æ‘∑¡“„™â„π°“√√â“ß§Õ√å√à«¡

°—∫‰ø‡∫Õ√å‚æµå ‡ª√’¬∫‡∑’¬∫°—∫‡√´‘π§Õ¡‚æ‘∑™π‘¥

Õ◊ËπÊ §◊Õ ‰Œ∫√‘¥‡√´‘π§Õ¡‚æ‘∑ ‡√´‘π§Õ¡‚æ‘∑™π‘¥‰À≈

·ºà‰¥â ·≈–‡√´‘π§Õ¡‚æ‘∑”À√—∫√â“ß§Õ√å ‡π◊ËÕß®“°°“√

¬÷¥‡°“–∑’Ë¥’¢Õß«—¥ÿ∑’Ëπ”¡“„™â√â“ß§Õ√å°—∫à«π¢Õß‚æµå 

‡ªìπªí®®—¬æ◊Èπ∞“π∑’Ë«—¥ÿ§«√¡’   

 

«—¥ÿÕÿª°√≥å·≈–«‘∏’°“√ 
 °“√‡µ√’¬¡™‘Èπß“πµ—«Õ¬à“ß: ‡≈◊Õ°‰ø‡∫Õ√å‚æµå™π‘¥

‡ÕøÕ“√å´’‚æ‡∑§ (FRC Postec®; Ivoclar Vivadent, 

Lichtenstein) ´÷Ëß‡ªìπ°≈“‰ø‡∫Õ√å-‚æµå (glass fiber 

post) ∑’Ëπ‘¬¡„™â¡“∑”°“√»÷°…“ π”‰ø‡∫Õ√å‚æµå™π‘¥

‡ÕøÕ“√å´’‚æ‡∑§‡∫Õ√å 3 (√Ÿª∑’Ë 1) ®”π«π 16 ·∑àß ‡âπ

ºà“π»Ÿπ¬å°≈“ß∫√‘‡«≥ª≈“¬¥â“π∑√ß°√–∫Õ° ‡∑à“°—∫ 1.95 

¡¡. ¬“« 10 ¡¡.  ¡“∑”§«“¡–Õ“¥¥â«¬·Õ≈°ÕŒÕ≈å 

®“°π—Èπ∑“¥â«¬“√‰´‡≈π (Silane coupling agent) 

º≈‘µ¿—≥±å‚¡‚π∫Õπ¥å‡Õ (Monobond-S; Ivoclar 

Vivadent, Lichtenstein) ∑‘Èß‰«â 60 «‘π“∑’ ·≈â«‡ªÉ“≈¡

‡∫“Ê µ“¡§”·π–π”¢ÕßºŸâº≈‘µ ·∫àß‚æµå∑—ÈßÀ¡¥‚¥¬ÿà¡

‡ªìπ 4 °≈ÿà¡ ·µà≈–°≈ÿà¡π”‰ª¬÷¥°—∫‡√´‘π§Õ¡‚æ‘∑ 4 

™π‘¥ §◊Õ ‡µµµ√‘°´’·√¡ (Tetric® Ceram; Ivoclar 

Vivadent, Lichtenstein) ¡—≈µ‘§Õ√å‡Œ™∫’ (MultiCore® 

significantly higher than those of Tetric® Ceram 

and Filtek™ Z350  (p< 0.05). 

 

Key words: bond strength, fiber posts, resin 

composites 
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HB; Ivoclar Vivadent, Lichtenstein) ¡—≈µ‘§Õ√å‚ø≈«å 

(MultiCore® Flow; Ivoclar Vivadent, Lichtenstein) 

·≈–øî≈‡∑§·´∑ 350 (Filtek™ Z350; 3M ESPE, 

Germany) ´÷ Ëß‡ªìπµ—«·∑π¢Õß‰Œ∫√‘¥‡√´‘π§Õ¡‚æ‘∑ 

‡√´‘π§Õ¡‚æ‘∑”À√—∫√â“ß§Õ√å ‡√´‘π§Õ¡‚æ‘∑”À√—∫

√â“ß§Õ√å™π‘¥‰À≈·ºà‰¥â ·≈–π“‚π§Õ¡‚æ‘∑ µ“¡≈”¥—∫  

„™â‡§√◊ËÕß”√«®§«“¡¢π“π (Surveyor, Ney Dental 

Inc., U.S.A.) ™à«¬¬÷¥µ”·Àπàß¢Õß‰ø‡∫Õ√å‚æµå„Àâµ—Èß

µ√ß ·≈–Õ¬Ÿàµ√ß°≈“ß¢Õß™‘Èπß“π∑’Ë®–√â“ß ·≈â«§àÕ¬Ê

‡µ‘¡«—¥ÿ‡√´‘π§Õ¡‚æ‘∑‡ªìπ™—ÈπÊ ¬÷¥°—∫‰ø‡∫Õ√å‚æµå 

∫√‘‡«≥à«πª≈“¬¥â“π∑√ß°√–∫Õ° „Àâ‰¥â‡âπºà“π»Ÿπ¬å 

°≈“ß 6 ¡¡. °“√Õÿ¥¬÷¥¥â«¬‡√´‘π§Õ¡‚æ‘∑·µà≈–™π‘¥ 

„Àâ∑”µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ ™‘Èπß“πµ—«Õ¬à“ß

À≈—ß®“°∑”°“√√â“ß¢÷Èπ‚¥¬„™â‡√´‘π§Õ¡‚æ‘∑¬÷¥√Õ∫‰ø

‡∫Õ√å‚æµå ®–¡’≈—°…≥–¥—ß√Ÿª∑’Ë 2 

 

 

                                               

  

 

 

√Ÿª∑’Ë 1: ‡ÕøÕ“√å´’‚æ‡∑§‚æµå ‡∫Õ√å 3 ª≈“¬¥â“π´â“¬¡◊Õ

‡ªìπ∑√ß°√–∫Õ°´÷Ëß‡ªìπµ”·Àπàß∑’Ë„™â„π°“√∑¥≈Õß 
Figure 1: FRC Postec® posts No.3.   

 

 

 

 

 

 

 

 

 

√Ÿª∑’Ë 2:  ™‘Èπß“πµ—«Õ¬à“ß∑’Ë∑”°“√√â“ß‡√´‘π§Õ¡‚æ‘∑√Õ∫

‰ø‡∫Õ√å‚æµå 
Figure 2: A resin composite cylindrical specimen 

with fiber post in the middle.   

                                                                                                                          

 °“√µ—¥™‘Èπß“πµ—«Õ¬à“ß: π”™‘Èπß“π∑’Ë‰¥â®“°°“√√â“ß

‚¥¬‰ø‡∫Õ√å‚æµå·≈–‡√´‘π§Õ¡‚æ‘∑‰ªµ—¥¥â«¬‡§√◊ËÕßµ—¥

™‘Èπß“π´Õ«å‰¡‚§√‚µ¡ (Saw Microtome, Leica, 

Germany) „Àâ‰¥â™‘ Èπß“π”À√—∫°“√∑¥Õ∫‡ªìπ·ºàπ

§«“¡Àπ“‚¥¬ª√–¡“≥ 1.2 ¡¡. ·≈–„Àâ‰¥â®”π«π 10 

™‘Èπ„π·µà≈–°≈ÿà¡ ·≈â«®÷ßπ”‰ª¢—¥·µàß¥â«¬°√–¥“…∑√“¬

„Àâ‰¥â·π«√–π“∫ Àπ“ª√–¡“≥ 1 ¡¡. (√Ÿª∑’Ë 3) ‚¥¬„™â

‡§√◊ËÕß«—¥¥‘®‘µÕ≈∫—π∑÷°§«“¡Àπ“¢Õß™‘Èπß“π·µà≈–™‘Èπ‰«â 

(√Ÿª∑’Ë 4) 

 

                                    

 

 

 

 

 

√Ÿª∑’Ë 3:  ·ºàπµ—«Õ¬à“ß∑’Ëæ√âÕ¡π”‰ª∑¥Õ∫ 
Figure 3: A sample disc ready to be tested. 

 

 

 

 

 

 

 

√Ÿª∑’Ë 4:  µ√«®Õ∫§«“¡Àπ“¢Õß™‘ Èπß“π¥â«¬‡§√◊ ËÕß«—¥

¥‘®‘µÕ≈ 
Figure 4: A digital caliper was used to check the 

thickness of  each specimen.                                                                     

 

 °“√∑¥Õ∫™‘Èπß“πµ—«Õ¬à“ß: ∑¥Õ∫‚¥¬„™â·∑àπ°¥™‘Èπ

ß“π´÷ËßÕÕ°·∫∫¡“‚¥¬‡©æ“– √à«¡°—∫‡§√◊ËÕß∑¥Õ∫

“°≈ (Universal Testing Machine, Instron 5566, 

USA) ¥—ß√Ÿª∑’Ë 5 ‚¥¬„™â§«“¡‡√Á«¢ÕßÀ—«°¥‡∑à“°—∫ 0.5 

¡¡./π“∑’  ∫—π∑÷°·√ß°¥∑’Ë∑”„Àâ‰ø‡∫Õ√å‚æµåÀ≈ÿ¥ÕÕ°

®“°‡√´‘π§Õ¡‚æ‘∑ (√Ÿª∑’Ë 6) ¥â«¬Àπà«¬‡ªìππ‘«µ—π 

(Newton) ®“°π—Èππ”§à“·√ß∑’Ë‰¥â‰ª§”π«≥§à“·√ß∑’ËµàÕ

æ◊Èπ∑’ËÀπ÷Ëßµ“√“ß¡‘≈≈‘‡¡µ√ ‰¥â§à“·√ßÀπà«¬‡ªìπ‡¡°°–-

ª“§“≈ (Newton/mm2 = MPa)   
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√Ÿª∑’Ë 5:  °.·¥ß·∑àπ°¥™‘Èπß“π∑’Ë¡’∑—ÈßÀ¡¥ 4 ™‘Èπ ¢.π”™‘Èπ

ß“π„à≈ß„π·∑àπ™‘Èπ≈à“ßÿ¥ §.«¡À—«°¥™‘Èπ∫πÿ¥

ºà“π·∑àπ™‘Èπ∑’Ë 2 ·≈– 3 °¥≈ß∫π™‘Èπß“π∑’ËÕ¬Ÿà¥â“π

„π 
Figure 5: Each specimen was placed in the base of 

a specially designed four-piece 

apparatus to ensure correct alignment in 

the Universal Testing Machine. 

             

 

 

 

 

 

 

√Ÿª∑’Ë 6: ™‘Èπß“πÀ≈—ß°“√∑¥Õ∫‚¥¬‰ø‡∫Õ√å‚æµå‡§≈◊ËÕπ

À≈ÿ¥ÕÕ°®“°‡√´‘π§Õ¡‚æ‘∑ 
Figure 6: A specimen after push-out test, showing 

the central fiber post push out of the 

surrounding resin composite. 

 

 °“√«—¥·≈–ª√–‡¡‘πº≈: π”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√∑¥≈Õß

¡“«‘‡§√“–Àå§à“§«“¡·ª√ª√«π∑“ß∂‘µ‘¥â«¬ Õ‚π«“∑“ß-

‡¥’¬« (One-way ANOVA) ·≈– ‡ª√’¬∫‡∑’¬∫§à“·√ß‡©≈’Ë¬

„π·µà≈–°≈ÿà¡À≈—ß°“√«‘‡§√“–Àå§à“§«“¡·ª√ª√«π¥â«¬«‘∏’ 

·Õ≈‡Õ¥’ (LSD, Least Significant Difference) ∑’Ë

§«“¡‡™◊ËÕ¡—Ëπ 95% 

 

º≈°“√∑¥≈Õß 
 ‡¡◊ËÕπ”§à“·√ß∑’Ë‰¥â¡“§”π«≥§à“‡©≈’Ë¬„π·µà≈–°≈ÿà¡

æ∫«à“°≈ÿà¡¡—≈µ‘§Õ√å‚ø≈«å¡’§à“∑’Ëÿ¥ √Õß≈ß¡“§◊Õ°≈ÿà¡ 

¡—≈µ‘§Õ√å‡Œ™∫’ °≈ÿà¡‡µµ√‘°´’·√¡ ·≈–°≈ÿà¡øî≈‡∑§·´∑ 

350 µ“¡≈”¥—∫ π”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√∑¥≈Õß¡“«‘‡§√“–Àå

∑“ß∂‘µ‘æ∫«à“°≈ÿà¡¡—≈µ‘§Õ√å‚ø≈«å ¡’§à“·√ß„π°“√¬÷¥°—∫

‰ø‡∫Õ√å‚æµåŸß°«à“ °≈ÿà¡‡µµµ√‘°´’·√¡ ·≈–°≈ÿà¡øî≈-

‡∑§·´∑ 350 Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (p<0.05)  à«π

°≈ÿà¡¡—≈µ‘§Õ√å‚ø≈«å ·≈– °≈ÿà¡¡—≈µ‘§Õ√å‡Œ™∫’ π—Èπ¡’§à“·√ß-

¬÷¥°—∫‰ø‡∫Õ√å‚æµå‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬”§—≠∑“ß

∂‘µ‘ (p>0.05) ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡ 

¡—≈µ‘§Õ√å‡Œ™∫’ °≈ÿà¡‡µµ√‘°´’·√¡ ·≈–°≈ÿà¡øî≈‡∑§·´∑ 

350 æ∫«à“¡’§à“·√ß„π°“√¬÷¥°—∫‰ø‡∫Õ√å‚æµå‰¡à·µ°µà“ß

°—πÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘‡™àπ°—π (p>0.05) ¥—ßµ“√“ß∑’Ë 1 

      

µ“√“ß∑’Ë 1: ·¥ß§à“·√ß‡©≈’Ë¬∑’Ë∑”„Àâ‰ø‡∫Õ√å‚æµåÀ≈ÿ¥ÕÕ°

®“°‡√´‘π§Õ¡‚æ‘∑„π·µà≈–°≈ÿà¡  
Table 1: The  mean  bond  strengths  between  

fiber  posts  and  the  four  types  of  resin  

composites.    
Resin composites  number Mean bond strength ± SD 

(MPa) 

1 : Tetric® Ceram 10 11.72 ± 0.98A 

2 : MultiCore®  HB 10 12.95 ± 1.60A,B 

3 : MultiCore® Flow 10 13.53 ± 2.21B 

4 : Filtek™ Z350 10 11.65 ± 1.63A 

Groups identified with different letters are statistically 

different (p<0.05). 

 

∫∑«‘®“√≥å 
 ®“°°“√»÷°…“π’Èæ∫«à“¡—≈µ‘§Õ√å‚ø≈«å´÷Ëß‡ªìπ‡√´‘π-

§Õ¡‚æ‘∑™π‘¥‰À≈·ºà‰¥â ¡’§«“¡·¢Áß·√ß„π°“√¬÷¥‡°“–

°—∫‰ø‡∫Õ√å‚æµå¡“°°«à“‡√´‘π§Õ¡‚æ‘∑™π‘¥Õ◊ËπÊ §◊Õ 

‡µµ√‘°´’·√¡´÷Ëß‡ªìπ‰Œ∫√‘¥‡√´‘π§Õ¡‚æ‘∑ ¡—≈µ‘§Õ√å‡Œ™∫’

´÷Ëß‡ªìπ‡√´‘π§Õ¡‚æ‘∑”À√—∫√â“ß§Õ√å ·≈–øî≈‡∑§·´∑ 

350 ´÷Ëß‡ªìππ“‚π§Õ¡‚æ‘∑ º≈¢Õß°“√»÷°…“π’È‡ªìπ‰ª„π
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∑”πÕß‡¥’¬«°—∫°“√»÷°…“¢Õß Salameh ·≈–§≥– ∑’Ëæ∫

«à“‡√´‘π§Õ¡‚æ‘∑™π‘¥‰À≈·ºà‰¥â¡’§«“¡·¢Áß·√ß„π°“√

¬÷¥‡°“–°—∫‚æµå∑’Ë¥’°«à“‡√´‘π§Õ¡‚æ‘∑™π‘¥Õ◊ËπÊ(6)  ∑—Èßπ’È

Õ“®‡π◊ËÕß¡“®“°°“√∑’Ë‡√´‘π§Õ¡‚æ‘∑™π‘¥‰À≈·ºà‰¥â¡’

§«“¡·π∫π‘∑°—∫‰ø‡∫Õ√å‚æµå‰¥â¥’°«à“ °“√»÷°…“¢Õß 

Monticelli ·≈–§≥–∑’Ëπ”™‘Èπß“π∑¥≈Õß´÷Ëß√â“ß¢÷Èπ®“° 

‰ø‡∫Õ√å‚æµå·≈–‡√´‘π§Õ¡‚æ‘∑™π‘¥µà“ßÊ ¡“¥Ÿ¥â«¬

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ™π‘¥àÕß°√“¥ (Scanning 

electron  microscope) æ∫«à“‡√´‘π§Õ¡‚æ‘∑™π‘¥‰À≈

·ºà‰¥â¡’§«“¡·π∫π‘∑°—∫‰ø‡∫Õ√å‚æµå¥’°«à“‰Œ∫√‘¥‡√´‘π

§Õ¡‚æ‘∑·≈–‡√´‘π§Õ¡‚æ‘∑”À√—∫√â“ß§Õ√å(4) ®“°

°“√»÷°…“¢Õß∑—Èß 2 §≥–π’È·π–π”«à“§«√„™â‡√´‘π§Õ¡‚æ-

‘∑™π‘¥‰À≈·ºà‰¥â‡¡◊ËÕµâÕß°“√„™âß“π√à«¡°—∫‰ø‡∫Õ√å‚æµå 

‡π◊ËÕß ®“°®–„Àâ§«“¡·π∫π‘∑·≈–§«“¡·¢Áß·√ß„π°“√

¬÷¥‡°“–¢Õß‡√´‘π§Õ¡‚æ‘∑°—∫‰ø‡∫Õ√å‚æµå∑’Ë¥’°«à“°“√

‡≈◊Õ°„™â‡√´‘π§Õ¡‚æ‘∑™π‘¥Õ◊Ëπ(4,6) 

 ·µà Sadek ·≈–§≥– æ∫«à“§«“¡·π∫π‘∑¢Õß

‡√´‘π§Õ¡‚æ‘∑™π‘¥µà“ßÊ °—∫‰ø‡∫Õ√å‚æµå‰¡à·µ°µà“ß

°—πÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ ·≈–‡√´‘π§Õ¡‚æ‘∑™π‘¥

‰À≈·ºà‰¥â∑’Ë„™â„π°“√∑¥≈Õß¢Õß Sadek ·≈–§≥– ‰¥â·°à 

Õ’‰≈∑å‚ø≈«å (AEliteflo®) øî≈‡∑§‚ø≈«å (Filtek™ Flow; 

3M ESPE, Gernamy) ·≈–¬Ÿπ‘øî≈‚ø≈«å (UniFil® 

Flow; GC Corp., Japan) π—Èπ ¡’§«“¡·¢Áß·√ß¢Õß°“√

¬÷¥‡°“–°—∫‰ø‡∫Õ√å‚æµåµË”∑’Ëÿ¥‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡Õ◊ËπÊ ºŸâ

«‘®—¬®÷ß·π–π”„Àâ„™â‰Œ∫√‘¥‡√´‘π§Õ¡‚æ‘∑ ·≈–‡√´‘π§Õ¡

‚æ‘∑”À√—∫√â“ß§Õ√å ‡¡◊ËÕµâÕß°“√√â“ßà«π¢Õß§Õ√å

√à«¡°—∫‰ø‡∫Õ√å‚æµå  ‡π◊ËÕß®“°®–„Àâ§«“¡·¢Áß·√ß„π

°“√¬÷¥‡°“–∑’Ë¥’°«à“(5)  

 ´÷Ëß°“√»÷°…“¢Õß Sadek ·≈–§≥–π—Èπ ·µ°µà“ß®“°

°“√»÷°…“π’È·≈–°“√»÷°…“Õ◊ËπÊ ¢â“ßµâπ ‚¥¬∑’Ë ‡√´‘π§Õ¡-

‚æ‘∑∑’Ë„™â„π°“√»÷°…“¢Õß Sadek ·≈–§≥– §◊Õ  

Õ’‰≈∑å‚ø≈«å øî≈‡∑§‚ø≈«å ·≈– ¬Ÿπ‘øî≈‚ø≈«å ‡ªìπ‡√´‘π-

§Õ¡‚æ‘∑™π‘¥‰À≈·ºà‰¥â∑—Ë«‰ª´÷Ëß®–¡’·√ß‡§√’¬¥®“°°“√

À¥µ—« (contraction  stress) „π‡π◊ÈÕ«—¥ÿ¡“° ‡π◊ËÕß®“°

‡√´‘π§Õ¡‚æ‘∑°≈ÿ à¡π’ È¡’ª√‘¡“≥¢Õß‚æ≈’‡¡Õ√å‡¡µ√‘° 

(polymer  matrix) Ÿß ®÷ßàßº≈„Àâ‡°‘¥°“√À¥µ—«¢≥–

‡°‘¥ªØ‘°‘√‘¬“ (polymerization  shrinkage) ‰¥âŸß°«à“

‡√´‘π§Õ¡‚æ‘∑°≈ÿà¡Õ◊Ëπ∑’Ë¡’ª√‘¡“≥‚æ≈’‡¡Õ√å‡¡µ√‘°πâÕ¬

°«à“(8,9) ·µà‡√´‘π§Õ¡‚æ‘∑™π‘¥‰À≈·ºà‰¥â∑’Ë„™â„π°“√

»÷°…“¢Õß Salameh ·≈–§≥– Monticelli ·≈–§≥– 

√«¡∑—Èß°“√»÷°…“π’È §◊Õ ¡—≈µ‘§Õ√å‚ø≈«å ´÷Ëß‡ªìπ‡√´‘π§Õ¡

‚æ‘∑ ™π‘¥‰À≈·ºà‰¥â∑’Ëª√—∫ª√ÿß¡“®“°‡√´‘π§Õ¡‚æ‘∑

”À√—∫√â“ß§Õ√å ¡’ª√‘¡“≥‚æ≈’‡¡Õ√å‡¡µ√‘°πâÕ¬°«à“ ·≈–

ª√‘¡“≥øî≈‡≈Õ√åŸß°«à“‡√´‘π§Õ¡‚æ‘∑™π‘¥‰À≈·ºà‰¥â

∑—Ë«‰ª ∑”„Àâ‡°‘¥°“√À¥µ—«¢≥–‡°‘¥ªØ‘°‘√‘¬“πâÕ¬ ·≈–¡’

§ÿ≥¡∫—µ‘∑“ß°“¬¿“æµà“ßÊ ¥’°«à“‡√´‘π§Õ¡‚æ‘∑™π‘¥

‰À≈·ºà‰¥â∑—Ë«‰ª∑’Ë„™â„π°“√»÷°…“¢Õß Sadek ·≈–§≥– 

®÷ßÕ“®àßº≈„Àâ¡’§«“¡·¢Áß·√ß„π°“√¬÷¥‡°“–°—∫‰ø‡∫Õ√å

‚æµå‰¥â¥’°«à“‡√´‘π§Õ¡‚æ‘∑™π‘¥Õ◊ËπÊ  

  °“√À¥µ—«¢≥–‡°‘¥ªØ‘°‘√‘¬“¢Õß‡√´‘π§Õ¡‚æ‘∑™π‘¥

‰À≈·ºà‰¥âπ’È¬—ß§ß¡’Õ¬Ÿà ·¡â«à“®–Õÿ¥‡√´‘π§Õ¡‚æ‘∑™π‘¥

‰À≈·ºà‰¥â‡ªìπ™—ÈπÊ ¥â«¬§«“¡Àπ“‰¡à¡“°·≈â«°Áµ“¡(10) 

´÷Ëß¡’°“√»÷°…“æ∫«à“°“√¡’‡π◊ÈÕøíπ∏√√¡™“µ‘‡À≈◊ÕÕ¬Ÿà¡“°

®–™à«¬≈¥·√ß‡§√’¬¥®“°°“√À¥µ—«∑’Ë‡°‘¥¢÷Èπ‰¥â(11) ·≈–¬—ß

™à«¬µâ“π∑“π°“√À≈ÿ¥·≈–µâ“π∑“π°“√·µ°À—°√–À«à“ß

‰ø‡∫Õ√å‚æµå·≈–‡√´‘π§Õ¡‚æ‘∑§Õ√å‰¥â¥’¢÷ Èπ¥â«¬(12)   

√«¡∑—Èß§«“¡·¢Áß·√ß„π°“√¬÷¥‡°“–¢Õß‡√´‘π§Õ¡‚æ‘∑ 

°—∫‡π◊ÈÕøíππ—Èπ¡’§à“Ÿß°«à“§«“¡·¢Áß·√ß„π°“√¬÷¥‡°“–

√–À«à“ß‡√´‘π§Õ¡‚æ‘∑°—∫‰ø‡∫Õ√å‚æµåÕ¬à“ß¡“°(13)  

¥—ßπ—Èπ„π°“√‡≈◊Õ°„™â‡√´‘π§Õ¡‚æ‘∑™π‘¥‰À≈·ºà‰¥â„π°“√

√â“ß§Õ√å√à«¡°—∫‰ø‡∫Õ√å‚æµåπ—Èπ §«√¡’‡π◊ÈÕøíπ∏√√¡™“µ‘

‡À≈◊ÕÕ¬Ÿà¡“°æÕ ‡æ◊ËÕ™à«¬‡æ‘Ë¡§«“¡·¢Áß·√ß·≈–‡æ‘Ë¡°“√

¬÷¥‡°“–¢Õß‡√´‘π§Õ¡‚æ‘∑§Õ√å„ÀâŸß¢÷Èπ 

 πÕ°®“°π’È„π°“√»÷°…“¢Õß Sadek ·≈–§≥– ¬—ß‰¥â

∑”°“√»÷°…“∑¥≈Õß‚¥¬„™â‡√´‘π§Õ¡‚æ‘∑”À√—∫√â“ß

§Õ√å¥â«¬´÷Ëß‰¥â·°à §Õ√å‚ø≈«å (Core-flo®; Bisco, USA) 

·≈– ¬Ÿπ‘øî≈§Õ√å (UniFil® Core; GC Corp., Japan) æ∫

«à“§Õ√å‚ø≈«å ´÷Ëß‡ªìπ‡√´‘π§Õ¡‚æ‘∑™π‘¥‰À≈·ºà‰¥â∑’Ë

æ—≤π“¡“®“°‡√´‘π§Õ¡‚æ‘∑”À√—∫√â“ß§Õ√å ¡’°“√¬÷¥

‡°“–°—∫‰ø‡∫Õ√å‚æµå‰¥â¥’°«à“¬Ÿπ‘øî≈§Õ√å´÷Ëß‡ªìπ‡√´‘π§Õ¡

‚æ‘∑”À√—∫√â“ß§Õ√å ·µà‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’

π—¬”§—≠∑“ß∂‘µ‘(5) µ√ß°—∫°“√»÷°…“π’È∑’ Ëæ∫«à“¡—≈µ‘

§Õ√å‚ø≈«å´÷Ëß‡ªìπ‡√´‘π§Õ¡‚æ-‘∑™π‘¥‰À≈·ºà‰¥â∑’Ëæ—≤π“

¡“®“°‡√´‘π§Õ¡‚æ‘∑”À√—∫√â“ß§Õ√å ¡’§à“·√ß¬÷¥‡°“–

°—∫‰ø‡∫Õ√å‚æµå‰¥â¥’°«à“¡—≈µ‘-§Õ√å‡Œ™∫’ ´÷Ëß‡ªìπ‡√´‘π

§Õ¡‚æ‘∑”À√—∫√â“ß§Õ√å∑’Ë¡’§«“¡¢âπÀπ◊¥Ÿß°«à“ ·µà
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‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘‡™àπ°—π 

“‡Àµÿπ—Èππà“®–‡°‘¥®“°°“√∑’Ë¡—≈-µ‘§Õ√å‚ø≈«å‡ªìπ‡√´‘π

§Õ¡‚æ‘∑∑’Ë∂Ÿ°æ—≤π“¢÷Èπ¡“„Àâ¡’™π‘¥·≈–ª√‘¡“≥‚æ≈’

‡¡Õ√å‡¡µ√‘°∑’Ë‡À¡“–¡ ∑’Ë®–∑”„Àâ¡’°“√À¥µ—«¢Õß«—¥ÿ„π

¢≥–‡°‘¥ªØ‘°‘√‘¬“πâÕ¬≈ß ¡’°“√‰À≈·ºà·≈–§«“¡·π∫

π‘∑°—∫‰ø‡∫Õ√å‚æµå‰¥â¥’ „π¢≥–∑’Ë¡—≈µ‘§Õ√å‡Œ™∫’π—Èπ  

·¡â«à“®–¡’§«“¡¢âπÀπ◊¥¡“°°«à“ ·µà¡’ª√‘¡“≥‚æ≈’‡¡Õ√å

‡¡µ√‘°πâÕ¬ ·≈–¡’ª√‘¡“≥øî≈‡≈Õ√åŸß  Õ“®‡ªìπº≈∑”„Àâ

‡°‘¥°“√À¥µ—«¢≥–‡°‘¥ªØ‘°‘√‘¬“µË” àßº≈„Àâ¡’§à“·√ß¬÷¥

‡°“–√–À«à“ß¡—≈µ‘§Õ√å‡Œ™∫’·≈–‰ø‡∫Õ√å‚æµå∑’Ë¥’ ‡π◊ËÕß 

®“°¡’·√ß‡§√’¬¥®“°°“√À¥µ—«„π‡π◊ÈÕ«—¥ÿπâÕ¬ ¥—ßπ—Èπ

®“°§ÿ≥¡∫—µ‘∑ ’ Ë¥ ’·≈–¥âÕ¬·µà≈–¥â“π¢Õß∑— Èß¡—≈µ‘-

§Õ√å‚ø≈«å ·≈–¡—≈µ‘§Õ√å‡Œ™∫’ ∑”„Àâ§«“¡“¡“√∂„π°“√

¬÷¥‡°“–√–À«à“ß‡√´‘π§Õ¡‚æ‘∑∑—ÈßÕß·≈–‰ø‡∫Õ√å‚æµå

‰¡à·µ°µà“ß°—π¥—ß∑’Ëæ∫„π°“√»÷°…“π’È  

 à«π‰Œ∫√‘¥‡√´‘π§Õ¡‚æ‘∑ ´÷Ëß‰¥â·°à ‡µµ√‘°´’·√¡ 

‡√´‘π§Õ¡‚æ‘∑”À√—∫√â“ß§Õ√å ´÷Ëß‰¥â·°à ¡—≈µ‘§Õ√å‡Œ™∫’ 

·≈–π“‚π§Õ¡‚æ‘∑ ´÷Ëß‰¥â·°à øî≈‡∑§·´∑ 350 π—Èπ ®“°

°“√»÷°…“π’Èæ∫«à“¡’§«“¡·¢Áß·√ß„π°“√¬÷¥‡°“–°—∫‰ø-

‡∫Õ√å‚æµå‰¡à·µ°µà“ß°—π„π∑“ß∂‘µ‘ “‡Àµÿπà“®–‡π◊ËÕß

¡“®“°°“√∑’ Ë‡π◊ ÈÕ«—¥ÿ¡’§«“¡¢âπÀπ◊¥∑’ Ë„°≈â‡§’¬ß°—π  

§«“¡“¡“√∂„π°“√‰À≈·ºà‡æ◊ ËÕ·π∫π‘∑°—∫‰ø‡∫Õ√å

‚æµå®÷ß„°≈â‡§’¬ß°—π àßº≈„Àâ°“√¬÷¥‡°“–°—∫‰ø‡∫Õ√å

‚æµåπ—Èπ¡’§«“¡·¢Áß·√ß„°≈â‡§’¬ß°—π¥â«¬  ·¡â«à“π“‚π-

§Õ¡‚æ‘∑π—Èπ®–¡’§ÿ≥¡∫—µ‘∑“ß°“¬¿“æµà“ßÊ ¥’°«à“

‡√´‘π§Õ¡‚æ‘∑∑—Ë«‰ª(7) ·µà„π¥â“π§«“¡“¡“√∂„π°“√

¬÷¥‡°“–°—∫‰ø‡∫Õ√å‚æµå®“°°“√∑¥≈Õßπ’Èæ∫«à“‰¡à¡’

§«“¡·µ°µà“ß°—∫‡√´‘π§Õ¡‚æ‘∑™π‘¥Õ◊Ëπ 

 Õ¬à“ß‰√°Áµ“¡„π°“√æ‘®“√≥“‡≈◊Õ°„™â‡√´‘π§Õ¡‚æ-

‘∑„π°“√√â“ß§Õ√åπ—Èπ πÕ°®“°§«“¡“¡“√∂„π°“√¬÷¥

‡°“–°—∫‰ø‡∫Õ√å‚æµå §«√µâÕß§”π÷ß∂÷ßªí®®—¬Õ◊ËπÊ §«∫§Ÿà

°—π‰ª¥â«¬ ‡™àπ §«“¡·¢Áß·√ß¢Õß«—¥ÿ À√◊Õ°“√À¥µ—«¢Õß

«—¥ÿ ‡ªìπµâπ ‡π◊ËÕß®“°‡√´‘π§Õ¡‚æ‘∑™π‘¥‰À≈·ºà‰¥âπ—Èπ

¡’°“√À¥µ—«¢≥–‡°‘¥ªØ‘°‘√‘¬“Ÿß ·≈–§ÿ≥¡∫—µ‘µà“ßÊ

∑“ß°“¬¿“æÕ◊Ëπ§àÕπ¢â“ßµË” ‡π◊ËÕß®“°ª√‘¡“≥‚æ≈’‡¡Õ√å

‡¡µ√‘°¡“° „π¢≥–∑’Ëª√‘¡“≥øî≈‡≈Õ√åπâÕ¬¥—ß∑’Ë‰¥â°≈à“«

‰ª·≈â«¢â“ßµâπ(8,9) „π¢≥–∑’Ë‡√´‘π§Õ¡‚æ‘∑™π‘¥‰Œ∫√‘¥

‡√´‘π§Õ¡‚æ‘∑ ‡√´‘π§Õ¡‚æ‘∑”À√—∫√â“ß§Õ√å ·≈– 

π“‚π§Õ¡‚æ‘∑π—Èπ ¡’ª√‘¡“≥øî≈‡≈Õ√å¡“°°«à“·≈–ª√‘¡“≥ 

‚æ≈’‡¡Õ√å‡¡µ√‘°πâÕ¬°«à“‡√´‘π§Õ¡‚æ‘∑™π‘¥‰À≈·ºà‰¥â  

∑”„Àâ‡√´‘π§Õ¡‚æ‘∑°≈ÿà¡π’È¡’§«“¡·¢Áß·√ß¡“°°«à“ √«¡

∑— Èß¡’°“√À¥µ—«πâÕ¬°«à“‡√´‘π§Õ¡‚æ‘∑™π‘¥‰À≈·ºà 

‰¥â (14,15) „πà«ππ“‚π§Õ¡‚æ‘∑∑’Ë¡’§ÿ≥¡∫—µ‘µà“ßÊ ∑’Ë

‡Àπ◊Õ°«à“‡√ ‘́π§Õ¡‚æ‘∑™π‘¥Õ◊Ëπ ‚¥¬‡©æ“–„π¥â“π§«“¡ 

«¬ß“¡∑’Ë“¡“√∂¢—¥·µàß‰¥âßà“¬ ·≈–„Àâº‘«∑’Ë‡√’¬∫¡—π°«à“

«—¥ÿ™π‘¥Õ◊ËπÊ(16)  À“°æ‘®“√≥“„π§«“¡§ÿâ¡§à“·≈â« π“‚π- 

§Õ¡‚æ‘∑πà“®–‡À¡“–”À√—∫°“√∫Ÿ√≥–øíπÀπâ“·≈–øíπ

À≈—ß ´÷Ëß“¡“√∂„Àâ∑—Èß§«“¡·¢Áß·√ß·≈–§«“¡«¬ß“¡„π

°“√¢—¥·µàß∑’Ë¥’°«à“‡√´‘π§Õ¡‚æ‘∑Õ◊ËπÊ ·µà§ÿ≥¡∫—µ‘„π

°“√¢—¥·µàß‰¥â¥’·≈–«¬ß“¡π’È ‰¡à„™à§ÿ≥¡∫—µ‘∑’ËµâÕß°“√

¢Õß‡√´‘π §Õ¡‚æ‘∑§Õ√å  Õ¬à“ß‰√°Áµ“¡®“°°“√»÷°…“π’È 

À“°µâÕßæ‘®“√≥“π”π“‚π§Õ¡‚æ‘∑¡“„™â√â“ß§Õ√å√à«¡

°—∫‰ø‡∫Õ√å‚æµå°Á“¡“√∂∑”‰¥â‡π◊ËÕß®“°§«“¡“¡“√∂

„π°“√¬÷¥‡°“–°—∫‰ø‡∫Õ√å‚æµå¢Õßπ“‚π§Õ¡‚æ‘∑π—Èπ 

Õ¬Ÿà„π√–¥—∫∑’Ë„°≈â‡§’¬ß°—∫‡√´‘π§Õ¡‚æ‘∑”À√—∫√â“ß

§Õ√å   

 «‘∏’°“√‡æ‘Ë¡°“√¬÷¥‡°“–¢Õß‰ø‡∫Õ√å‚æµå°—∫‡√´‘π-

§Õ¡‚æ‘∑∑’Ë‰¥âº≈¥’π—Èπ¡’À≈“¬°“√»÷°…“∑’Ëæ∫«à“°“√„™â

“√‰´‡≈π∑“∑’Ëº‘«¢Õß‰ø‡∫Õ√å‚æµå®–™à«¬‡æ‘Ë¡§«“¡·¢Áß

·√ß„π°“√¬÷¥‡°“–‰¥â¥’¢÷Èπ ‡π◊ËÕß“√‰´‡≈π®–™à«¬∑”„Àâ

°“√‰À≈·ºà (wettability) ¢Õß‡√´‘π§Õ¡‚æ‘∑∫πº‘« 

‰ø‡∫Õ√å‚æµå‡°‘¥‰¥â¥’¢÷Èπ ∑”„Àâ¡’§«“¡·¢Áß·√ß¢Õß°“√

¬÷¥‡°“–¡“°¢÷Èπ(17,18,19) ®÷ß§«√„™â“√‰´‡≈π√à«¡¥â«¬„π

°“√√â“ß§Õ√å∫π‰ø‡∫Õ√å‚æµå‰¡à«à“®–‡≈◊Õ°„™â‡√´‘π 

§Õ¡‚æ‘∑™π‘¥„¥°Áµ“¡ πÕ°®“°π’È ¬—ß¡’°“√»÷°…“∂÷ß

°“√ª√—∫·µàß¿“æº‘«¢Õß‰ø‡∫Õ√å‚æµå ‚¥¬„™â“√™π‘¥

µà“ßÊ ‡™àπ ‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å (hydrogen 

peroxide) ‚´‡¥’¬¡‡Õ∑∑Õ°‰´¥å (sodium ethoxide) °—¥

º‘«‚æµå ∑”„Àâ‡°‘¥º‘«∑’Ë¢√ÿ¢√– àßº≈„Àâ‡°‘¥°“√¬÷¥‡°“–

∑“ß‡™‘ß°≈ (mechanical bonding) ‡æ‘Ë¡¢÷Èπ(20,21) 

 

∫∑√ÿª 
 °“√»÷°…“π’Èæ∫«à“¡—≈µ‘§Õ√å‚ø≈«å¡’°“√¬÷¥‡°“–°—∫

°≈“‰ø‡∫Õ√å‚æµåŸß∑’Ëÿ¥ √Õß≈ß¡“ §◊Õ ¡—≈µ‘§Õ√å‡Œ™∫’ 

‡µµ√‘°´’·√¡ ·≈–øî≈‡∑§·´∑ 350 µ“¡≈”¥—∫ ‚¥¬¡—≈µ‘-

§Õ√å‚ø≈«å¡’°“√¬÷¥‡°“–°—∫‰ø‡∫Õ√å‚æµåŸß°«à“ ¡—≈µ‘§Õ√å-
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‡Œ™∫’ ‡µµ√‘°´’·√¡ ·≈– øî≈‡∑§·´∑ 350 Õ¬à“ß¡’π—¬

”§—≠∑“ß∂‘µ‘ (p<0.05)  

 

°‘µµ‘°√√¡ª√–°“» 
 ¢Õ¢Õ∫§ÿ≥§≥“®“√¬å¿“§«‘™“∑—πµæ‘‡§√“–Àå‚√§„π

™àÕßª“°·≈–∑—πµæ¬“∏‘«‘∑¬“∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå„π°“√

„™â‡§√◊ËÕß¡◊Õµ—¥™‘Èπß“π √«¡∑—Èß¢Õ¢Õ∫§ÿ≥∫√‘…—∑‡¥Áπµ—≈- 

¬Ÿπ‘µ’È ®”°—¥ ·≈– ∫√‘…—∑ 3 ‡ÕÁ¡ ª√–‡∑»‰∑¬®”°—¥ ∑’Ë„Àâ

§«“¡Õπÿ‡§√“–Àå«—¥ÿ„π°“√∑”«‘®—¬§√—Èßπ’È 
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