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

·√ß¬÷¥‡©◊Õπ¢Õß‡√´‘π§Õ¡‚æ‘µ°àÕ·°π·≈–‡¥◊Õ¬§Õ¡

‚æ‘µ‡√‘¡‡âπ„¬§«Õ∑´å∑’Ëª√—∫¿“ææ◊Èπº‘«¥â«¬“√≈–

≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å √âÕ¬≈– 10 √à«¡°—∫°“√„™â

·≈–‰¡à„™â§≈◊Ëπ‰¡‚§√‡«ø ‚¥¬ÿà¡‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡

‡âπ„¬§«Õ∑´å 27 ·∑àß·∫àß‡ªìπ 9 °≈ÿà¡Ê ≈– 3 ·∑àß µ—¥

‡¥◊Õ¬ÕÕ°‡ªìπ 2 à«π π”‡¥◊Õ¬à«π∑’Ë 1 ®”π«π 12 ™‘Èπ

‰ª·™à„π“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å√âÕ¬≈– 10 

‡ªìπ‡«≈“ 20 π“∑’, 60 ,90 ·≈–120 «‘π“∑’ µ“¡≈”¥—∫ 

(°≈ÿà¡ 1, 5, 6, ·≈–7) ·≈–®”π«π 9 ™‘Èπ·™à„π

“√≈–≈“¬§«“¡‡¢â¡¢âπ‡∑à“°—π√à«¡°—∫‡¢â“‰¡‚§√‡«ø

‡ªìπ‡«≈“ 60, 90, 120 «‘π“∑’ µ“¡≈”¥—∫ (°≈ÿà¡ 2, 3 

·≈–4) ≈â“ß„Àâ–Õ“¥ ®“°π—Èπ∑“¥â«¬“√‰´‡≈π  °≈ÿà¡ 

8 ∑“‡©æ“–“√‰´‡≈πÕ¬à“ß‡¥’¬« ·≈–°≈ÿà¡ 9 ‰¡àª√—∫

¿“ææ◊Èπº‘«„¥Ê (°≈ÿà¡§«∫§ÿ¡) °àÕ·°π∫πà«π∑’Ë 1¢Õß

‡¥◊Õ¬¥â«¬‡√ ‘́π§Õ¡‚æ‘µ°àÕ·°π ·≈â«µ—¥‡ªìπ™‘Èπ∑¥Õ∫ 

Àπ“ 1 ¡¡.∑¥Õ∫°”≈—ß·√ß¬÷¥·∫∫‡©◊Õπ¥â«¬«‘∏’

æÿ™‡Õâ“∑å¥â«¬§«“¡‡√Á«À—«°¥ 0.5 ¡‘≈≈‘‡¡µ√µàÕπ“∑’ ÿà¡

‡¥◊Õ¬à«π∑’Ë 2 ¢Õß∑ÿ°°≈ÿà¡Ê ≈– 2 ·∑àß ·≈â«ª√–‡¡‘π§à“

§«“¡¢√ÿ¢√–¢Õßº‘«‡¥◊Õ¬¥â«¬°≈âÕß®ÿ≈∑√√»πå·√ß

Abstract 
 The objective of this study was to evaluate 

shear bond strengths of core buildup composite 

resin -quartz fiber-reinforced composite posts, 

the surface treatment by 10% hydrogen peroxide 

with and without microwave irradiation. Twenty-

seven fiber posts were randomly divided into 9 

groups, 3 posts in each group. All posts were cut 

into two portions, the first portions (12 pieces) 

were tested for shear bond strength while the rest 

portions were used to evaluate surface roughness 

using atomic force microscope. In shear bond 

strength testing, 12 posts were only immersed in 

10% hydrogen peroxide for 20 min, 60 sec, 90 

sec, 120 sec respectively (group 1, 5, 6, and 7). 

The other 9 posts were immersed in the same 

solution under microwave irradiation for 60 sec, 

90 sec, 120 sec respectively (group 2, 3, and 4). 

After the treatment, all posts were rinsed and 

coated with silane coupling agent. For group 8, 

the posts were only coated with silane coupling 
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Õ–µÕ¡ °“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫®”·π°Õß

∑“ß æ∫«à“ °≈ÿà¡ 1 ·≈– 2 „Àâ§à“°”≈—ß·√ß¬÷¥·∫∫‡©◊Õπ

Ÿßÿ¥Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘∑’Ë§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 

95 ·≈–°“√‡º¬º÷Ëß¢Õß‡âπ„¬§«Õ∑´åàßº≈µàÕ§à“°”≈—ß

·√ß¬÷¥·∫∫‡©◊Õπ∑’Ë‡æ‘Ë¡¢÷Èπ¡“°°«à“§«“¡¢√ÿ¢√–∫πº‘«

¢ÕßÕ’ªÕ°´’‡√´‘π 

  

§”‰¢√À—: °”≈—ß·√ß¬÷¥·∫∫‡©◊Õπ ‡¥◊Õ¬§Õ¡‚æ‘µ

agent and no surface treatment was applied to the 

posts in group 9 (control group). Core buildup 

composite resin were fabricated on the posts in 

each group, then sectioning for 1mm-thick 

specimens. These specimens were tested for 

shear bond strength using push-out test with 

cross-head speed 0.5 mm per minute. In surface 

roughness testing, two pieces of the posts in each 

group were randomly selected and evaluated for 

the surface roughness using atomic force 

microscope. Two-way ANOVA revealed that 

group 1 and 2 achieved highest shear bond 

strength (P<0.05). After surface treatment, the 

exposure of quartz fiber had more effectiveness 

in increasing shear strength than surface 

roughness of fiber post. 

 

Keywords: shear bond strength, quartz fiber 

reinforced composite posts, surface treatment, 

microwave irradiation 

 

∫∑π” 
     °“√„™â‡¥◊Õ¬ (post) √à«¡°—∫°“√∫Ÿ√≥–øíπ∑’Ëºà“π°“√

√—°…“§≈Õß√“°øíπ¡’«—µ∂ÿª√–ß§å‡æ◊ËÕ„Àâ¡’‚§√ß√â“ß‡π◊ÈÕ

øíπ„πà«π¢Õßµ—«øíπ∑’Ë‡À≈◊ÕÕ¬Ÿà‡æ’¬ßæÕµàÕ°“√√Õß√—∫

·≈–‡™◊ËÕ¡µàÕ°—∫à«π¢Õß·°π‡¥◊Õ¬øíπ∑’Ë√â“ß¢÷Èπ„À¡à àß

º≈„Àâ‡°‘¥°“√¬÷¥µ‘¥∑’Ë¥’°—∫§√Õ∫øíπ(1) √–∫∫‡¥◊Õ¬§Õ¡-

‚æ‘µ‡√‘¡‡âπ„¬§«Õ∑´å (quartz fiber reinforced 
composite posts system) ‡ªìπ‡¥◊Õ¬”‡√Á®√Ÿª∑’Ë¡’°“√

æ—≤π“¡“µ—Èß·µàªï 1992(2) °“√∫Ÿ√≥–¥â«¬‡¥◊Õ¬™π‘¥π’È

∑”„Àâ‡°‘¥·√ß‡§âπ (stress) ¿“¬„π√“°øíππâÕ¬‡π◊ËÕß®“°

§«“¡·¢Áß (stiffness) ·≈–‚¡¥Ÿ≈—¬◊¥À¬ÿàπ (modulus of 
elasticity) ¢Õß‡¥◊Õ¬¡’¢π“¥„°≈â‡§’¬ß‡π◊ÈÕøíπ(3-5) Õ’°∑—Èß

“¡“√∂„™â“√¬÷¥µ‘¥ (bonding agent) √–À«à“ß‡¥◊Õ¬

§Õ¡‚æ‘µ‡√‘¡‡âπ„¬§«Õ∑ ǻ°—∫ ’́‡¡πµå‡√ ‘́π ·≈– ’́‡¡πµå 

‡√´‘π°—∫‡π◊ÈÕøíπ ‡°‘¥§«“¡‡ªìπ‡π◊ÈÕ‡¥’¬«°—π (monobloc) 

∑”„Àâ‡°‘¥°“√µ‘¥Õ¬Ÿà∑’Ë¥’(6) àßº≈„Àâ¡’§«“¡·¢Áß·√ß¢Õß°“√

µ‘¥Õ¬Ÿà (bond strength) °—∫‡π◊ÈÕøíπ¥’°«à“‡¥◊Õ¬‚≈À–À√◊Õ

‡¥◊Õ¬‡´√“¡‘§(7) °“√∫Ÿ√≥–¥â«¬‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡‡âπ

„¬§«Õ∑´å∑”„Àâ“¡“√∂µâ“π∑“π°“√·µ°À—°‰¥â¡“°¢÷Èπ, 

√Õß√—∫°“√—Ëπ–‡∑◊Õπ ‡æ‘Ë¡°”≈—ß∑’Ë¢’¥≈â“ (fatigue 
strength) „π«—¥ÿ ·≈–∑”„Àâ‡°‘¥§«“¡«¬ß“¡(8) ≈¥°“√

°—¥°√àÕπ °“√·æâ ≈¥√–¬–‡«≈“·≈–≈¥®”π«π§√—Èß„π°“√

√—°…“√«¡∑—Èß≈¥§à“„™â®à“¬ πÕ°®“°π’È¬—ß“¡“√∂√◊ÈÕ∑”

„À¡à‰¥âßà“¬Õ’°¥â«¬(1,9)  

 ‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡‡âπ„¬§«Õ∑´åª√–°Õ∫¥â«¬ 

‡âπ„¬§«Õ∑´å∑’Ë‡√’¬ßµ—«„π∑‘»∑“ß‡¥’¬«°—πΩíßÕ¬Ÿà„π‚æ≈‘-

‡¡Õ√å‡√´‘π ‡¡∑√‘°´å ·≈–¬÷¥°—π¥â«¬‰´‡≈π (silane 
coupling agents)(10) à«π¢Õß‡√´‘π‡¡∑√‘°´å‚¥¬¡“°¡—°

‡ªìπÕ’ªÕ°´’‚æ≈’‡¡Õ√å∑’Ë‚¡‡≈°ÿ≈‡ª≈’Ë¬π·ª≈ß‰¥â¬“°·≈–¡’

‚§√ß√â“ßµ“¢à“¬∑’Ë·πàπÀπ“(8) (highly cross-linking) 

‡âπ„¬§«Õ∑´å‡æ‘Ë¡§«“¡“¡“√∂„π°“√√Õß√—∫‚¥¬¥Ÿ¥´—∫

·√ß‰«â∑’Ë‡¥◊Õ¬·µà‰¡à∂à“¬∑Õ¥·√ß≈ß∫π√“°øíπ∑’ËÕàÕπ·Õ 
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®÷ß“¡“√∂ªÑÕß°—π°“√·µ°À—°·π«µ—Èß¢Õß√“°øíπ‰¥â(7)  

Õ¬à“ß‰√°Áµ“¡‡√´‘π‡¡∑√‘°´åπ’È¡’¢âÕ¥âÕ¬§◊Õ °“√¡’‚§√ß 

√â“ßµ“¢à“¬∑’Ë·πàπÀπ“ ∑”„Àâ‡¡∑“§√‘‡≈µ®“°‡√´‘π§Õ¡

‚æ‘µ°àÕ·°π‰¡à“¡“√∂·∑√°‡¢â“‰ª¬÷¥µ‘¥°—∫‡âπ„¬

§«Õ∑´å °“√‰¡à¡’Õπÿ¡Ÿ≈Õ‘√– ‡™àπ °≈ÿà¡‰Œ¥√Õ°´‘≈ ®“°

«‘∏’°“√º≈‘µ∑’ Ë¡’°√√¡«‘∏’ºà“π§«“¡√âÕπ·≈–‡§√◊ ËÕß¥Ÿ¥

ÿ≠≠“°“»∑”„Àâ¢“¥°“√‡°‘¥ªØ‘°‘√‘¬“‡§¡’„π°“√‡™◊ËÕ¡

√–À«à“ß°≈ÿà¡‡¡∑“§√‘‡≈µ„π‡√´‘π §Õ¡‚æ‘µ°àÕ·°π°—∫ 

Õ’ªÕ°´’‡√´‘π ‡¡∑√‘°´å¢Õß‡¥◊Õ¬ ∑”„Àâ‡°‘¥°“√À≈ÿ¥

√–À«à“ßº‘«¢Õß‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡‡âπ„¬§«Õ∑´å°—∫

‡√´‘π§Õ¡‚æ‘µ°àÕ·°π‰¥âßà“¬ àßº≈µàÕ§«“¡≈â¡‡À≈«

¢Õß§√Õ∫øíπ‰¥â(11) ´÷Ëß§«“¡”‡√Á®¢Õß°“√∫Ÿ√≥–øíπ¥â«¬

‡¥◊Õ¬”‡√Á®√Ÿª¢÷ÈπÕ¬Ÿà°—∫°“√‡≈◊Õ°™π‘¥¢Õß  ‡√´‘π§Õ¡‚æ

‘µ°àÕ·°π ‡√´‘π´’‡¡πµå∑’Ë„™â¬÷¥‡¥◊Õ¬ ≈—°…≥–æ◊Èπº‘«¢Õß

‡¥◊Õ¬ ·≈–°“√ª√—∫¿“ææ◊Èπº‘«‡¥◊Õ¬°àÕπ°“√¬÷¥(12)     

 °“√ª√—∫¿“ææ◊ Èπº‘«¢Õß‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡

‡âπ„¬∑”‰¥â 2 «‘∏’ «‘∏’·√°§◊Õ«‘∏’‡™‘ß°≈ ‡™àπ °“√√â“ß√àÕß

∫πæ◊Èπº‘«‡¥◊Õ¬ °“√‡ªÉ“∑√“¬(13) ‡ªìπµâπ «‘∏’∑’ËÕß§◊Õ 

°“√„™â“√‡§¡’∑”ªØ‘°‘√‘¬“°—∫º‘«‡¥◊Õ¬ ‡™àπ ·™à‡¥◊Õ¬„π

“√≈–≈“¬‚ªµ—‡´’¬¡‡ªÕ√å·¡ß°“‡πµ “√≈–≈“¬‚ª

µ—‡´’¬¡‡ªÕ√å·¡ß°“‡πµ√à«¡°—∫“√≈–≈“¬°√¥‰Œ‚¥√

§≈Õ√‘° ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß “√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√å

ÕÕ°‰´¥å “√≈–≈“¬‚´‡¥’¬¡‡Õ∑Õ°‰´¥å ‡ªìπ‡«≈“ 20 

π“∑’ ·≈–°“√„™â‰´‡≈π ‡ªìπµâπ(14,15) ‚¥¬∑—Ë«‰ª·≈â«°àÕπ

°àÕ·°π‡√´‘π §Õ¡‚æ‘µ∫π‡¥◊Õ¬‡√‘¡‡âπ„¬§«Õ∑´å∑“ß

∫√‘…—∑ºŸ âº≈‘µ·π–π”„Àâ∑“æ◊ Èπº‘«‡¥◊Õ¬¥â«¬‰´‡≈π‡æ◊ ËÕ

∑”„Àâ‡°‘¥¿“æ∑’Ë‡À¡“–¡°—∫°“√‡°“–µ—«¢Õß‡√´‘π §Õ¡

‚æ‘µ(16) ‡π◊ËÕß®“°‰´‡≈π“¡“√∂ª√—∫ª√ÿß°“√‰À≈·ºà 

(wettability)(17) ·≈–∑”„Àâ‡°‘¥æ—π∏–‡§¡’°—∫°≈ÿà¡‰Œ¥√Õ°

‰´¥å¢Õß“√Õπ‘π∑√’¬å ‡™àπ ·°â«À√◊Õ§«Õ∑´å „π∫√‘‡«≥

√Õ¬µàÕ¢Õß§Õ¡‚æ‘µ ‡√´‘π°àÕ·°π·≈–‡âπ„¬§«Õ∑´å∑’Ë

‡º¬º÷Ëß´÷Ëß‡°‘¥¢÷Èπ¿“¬À≈—ß°“√ª√—∫¿“ææ◊Èπº‘«·≈â«(16,18) 

·µà‡π◊ËÕß®“°§ÿ≥¡∫—µ‘¢ÕßÕ’ªÕ°´’ ‡√´‘π∑’Ë¡’‚§√ß√â“ß

µ“¢à“¬∑’Ë·πàπÀπ“·≈–ºà“π¢∫«π°“√‚æ≈‘‡¡Õ‰√‡´™—Ëπ∑’Ë

¡∫Ÿ√≥å ∑”„Àâ°“√°”®—¥º‘«Õ’ªÕ°´’ ‡√´‘π‡æ◊ËÕ„Àâ‡âπ„¬

§«Õ∑´å‡º¬º÷Ëß®÷ß∑”‰¥â¬“° πÕ°®“°°“√„™â“√‡§¡’·≈â« 

ªí®®ÿ∫—π¡’§«“¡π„®„πæ≈—ßß“π‰¡‚§√‡«ø∑’ Ë„™âª√—∫

¿“ææ◊Èπº‘«¢Õß‚æ≈‘‡¡Õ√å‡™àπ ‚æ≈‘‚æ√æ‘≈’π (polypro-

pylene) ´÷Ëß„Àâº≈„π°“√‡æ‘Ë¡°“√‰À≈·ºà¢Õßæ◊Èπº‘«·≈–

∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—Ëπ‰¥â  ª√–°Õ∫°—∫‰¥â¡’°“√„™â

æ≈—ßß“π‰¡‚§√‡«ø¡“„™â„π∑“ß∑—πµ°√√¡‚¥¬‡©æ“–°“√

„™âæ≈—ßß“π‰¡‚§√‡«ø„π°“√°√–µÿ âπ„Àâ‡°‘¥æÕ≈‘‡¡Õ√å 

(polymerization) ¢Õß«—¥ÿ∞“πøíπ‡∑’¬¡ (denture-base 
materials)(19) „™â°√–µÿâπ„Àâ‡°‘¥æÕ≈‘‡¡Õ√å«—¥ÿ´àÕ¡∞“πøíπ

‡∑’¬¡(20) „™â°√–µÿâπ„Àâ‡°‘¥æÕ≈‘‡¡Õ√å¢Õß«—¥ÿ‡√‘¡∞“πøíπ

‡∑’¬¡Õ¬à“ßπÿà¡ (soft lining material)(21) ‰¡‚§√‡«ø‡ªìπ

§≈◊Ëπ·¡à‡À≈Á°‰øøÑ“ (electro-magnetic wave) „π™à«ß

‰¡‚§√‡«ø∑’Ë¡’¢—È« (polarization) ‚¥¬∑—Ë«‰ª¡’§«“¡¬“« 

§≈◊Ëπ√–À«à“ß 1-30 ´¡. ´÷Ëß¬“«°«à“√—ß’Õ‘πø√“‡√µ 

(infrared ray) ·µà—Èπ°«à“§«“¡¬“«§≈◊Ëπ‚∑√∑—»πå ·≈–

«‘∑¬ÿ ¥—ßπ—Èπ«—¥ÿ∑’Ë∂Ÿ°∑”„Àâ√âÕπ¥â«¬‰¡‚§√‡«ø§«“¡√âÕπ®÷ß

µâÕß¡’‚¡‡≈°ÿ≈∑’Ë¡’¢—È« (polarized molecule)(22) 

 ¥—ßπ—Èπ®“°°“√»÷°…“¢â“ßµâπ ·≈–≈—°…≥–¢ÕßÕ’ªÕ°

´’‡√´‘π∑’Ë¡’æ—π∏–Õ’ªÕ°‰´¥å´÷Ëß“¡“√∂‡°‘¥ªØ‘°‘√‘¬“ÕÕ°- 

´‘‡¥™—Ëπ‰¥â √à«¡°—∫°“√·µ°µ—«¢Õß“√≈–≈“¬‰Œ‚¥√‡®π

‡ªÕ√åÕÕ°‰´¥å∑’Ë‡√Á«¢÷ÈπÕ—π‡π◊ËÕß¡“®“°§≈◊Ëπ‰¡‚§√‡«ø πà“

®–∑”„Àâ‡°‘¥°“√·µ°µ—«¢Õßæ—π∏–Õ’ªÕ°‰´¥å‰¥â¥’¢÷Èπ ®÷ß

‡°‘¥·π«§‘¥„π°“√„™â“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å

√âÕ¬≈– 10 (‚¥¬ª√‘¡“µ√) √à«¡°—∫°“√„™â‰¡‚§√‡«ø„π™à«ß

√–¬–‡«≈“µà“ßÊ °—π ‚¥¬§“¥«à“®–™à«¬‡√àßªØ‘°‘√‘¬“ÕÕ°-

´‘‡¥™—Ëπ·≈–„Àâº≈¢Õß°“√ª√—∫ª√ÿß≈—°…≥–æ◊Èπº‘«∑’Ë¥’¢÷Èπ

™à«¬‡æ‘Ë¡°“√µ‘¥Õ¬Ÿà√–À«à“ß‡√´‘π§Õ¡‚æ‘µ°àÕ·°π°—∫

‡¥◊Õ¬‡√‘¡‡âπ„¬§«Õ∑´å·≈–„™â‡«≈“≈¥≈ß‡¡◊ËÕ‡∑’¬∫°—∫

«‘∏’Õ◊ËπÊ 

 

«—¥ÿÕÿª°√≥å·≈–«‘∏’°“√ 
 ‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡‡âπ„¬§«Õ∑´å (¬’ËÀâÕ DT light 
posts® : Batch number 031740606, RTD, St. Engrève, 
France) 27 ·∑àß ·∫àß‡ªìπ°≈ÿà¡®”π«π 9 °≈ÿà¡ °≈ÿà¡≈– 3 

·∑àß ¥â«¬«‘∏’ÿà¡ (simple random sampling without 
replacement) ·µà≈–·∑àß¬“« 20 ¡¡. π”¡“µ—¥·∫àßÕß

à«π à«π∫π¬“« 13 ¡¡. ·≈–à«πª≈“¬¬“« 6 ¡¡. π”

‰ªª√—∫¿“ææ◊Èπº‘«¥—ßπ’È °≈ÿà¡ 1,5,6,7 §◊Õ‡¥◊Õ¬§Õ¡‚æ‘µ

‡√‘¡‡âπ„¬§«Õ∑´å∑’Ëª√—∫¿“ææ◊Èπº‘«¥â«¬°“√·™à„π“√

≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å √âÕ¬≈– 10 (‚¥¬ª√‘¡“µ√) 

(Hydrogen peroxide 50% : Batch number A041196, 
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Peroxithai Co.th.) ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ‚¥¬π”‡¥◊Õ¬¡“„à 

„π∂â«¬·°â«∑’Ë∫√√®ÿ“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å  

10 ¡≈. „Àâ“√≈–≈“¬∑à«¡‡¥◊Õ¬∑—ÈßÀ¡¥ ‡ªìπ‡«≈“ 20 

π“∑’, 60,90,120 «‘π“∑’ µ“¡≈”¥—∫ °≈ÿà¡ 2,4,6 §◊Õ‡¥◊Õ¬

§Õ¡‚æ‘µ‡√‘¡‡âπ„¬§«Õ∑´å∑’Ëª√—∫¿“ææ◊Èπº‘«¥â«¬°“√

·™à„π“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å √âÕ¬≈–10 (‚¥¬

ª√‘¡“µ√) ·≈–π”‡¢â“‡§√◊ËÕß‰¡‚§√‡«ø (700 «—µµå, 2,450 

‡¡Á°°–‡Œ‘√å´) ‡ªìπ‡«≈“ 60,90,120 «‘π“∑’µ“¡≈”¥—∫ °≈ÿà¡ 

8 §◊Õ‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡‡âπ„¬§«Õ∑´å∑’Ë‰¡àª√—∫¿“æ

æ◊Èπº‘« ·≈–∑“‡©æ“–‰´‡≈π ®“°π—Èπ≈â“ß™‘Èπ∑¥Õ∫¥â«¬

πÈ”°≈—Ëπ‡ªìπ‡«≈“ 1 π“∑’ π”™‘Èπ∑¥Õ∫à«π∑’ËÀπ÷Ëß (‡¥◊Õ¬

à«π∫π¬“« 13 ¡¡.) °≈ÿà¡ 1-8 ∑“‰´‡≈π  (Monobond-S®: 
Batch number K26548, Ivoclar-Vivadent, Schaan , 
Liechtenstein) ‡ªÉ“·Àâß‡ªìπ‡«≈“ 60 «‘π“∑’ °≈ÿà¡ 9 §◊Õ

‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡‡âπ„¬§«Õ∑´å∑’Ë‰¡àª√—∫¿“ææ◊Èπº‘« 

(°≈ÿà¡§«∫§ÿ¡) ´÷Ëß“¡“√∂√ÿª°“√ª√—∫¿“æ‡¥◊Õ¬·µà≈–

°≈ÿà¡¥—ßµ“√“ß∑’Ë 1  

 ®“°π—Èππ”™‘Èπ∑¥Õ∫∑—Èß 9 °≈ÿà¡ ¬÷¥∫π∞“π‚≈À–„Àâ

‡¥◊Õ¬øíπµ—Èßµ√ß«¡À≈Õ¥¬“™“ (‡âπºà“»Ÿπ¬å°≈“ß 6 

¡¡.) ∑’Ëµ—¥¡“„Àâ¬“«°«à“‡¥◊Õ¬øíπª√–¡“≥ 2 ¡¡.‚¥¬„Àâ

‡¥◊Õ¬øíπÕ¬Ÿà°÷Ëß°≈“ßÀ≈Õ¥¬“™“ ‡µ‘¡‡√´‘π§Õ¡‚æ‘µ°àÕ

·°π (MultiCore Flow®: Batch number K16799, 
Ivoclar-Vivadent, Schaan, Liechtenstein) √Õ∫‡¥◊Õ¬

®πŸßª√–¡“≥ 8 ¡¡. „™â‡§√◊ËÕß©“¬·ß (75 «—µµå) ‡√àß

ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ‰√‡´™—π ®“°π—Èππ”‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡

‡âπ„¬§«Õ∑´å∑’Ë≈âÕ¡√Õ∫¥â«¬‡√´‘π§Õ¡‚æ‘µ°àÕ·°π∑’Ë¡’

¢π“¥‡âπºà“»Ÿπ¬å°≈“ß 6 ¡¡. Ÿß 8 ¡¡. µ—¥¥â«¬‡§√◊ËÕß

µ—¥µ—«Õ¬à“ß„Àâ‰¥â™‘ Èπ∑¥Õ∫Àπ“ 1 ¡¡. (¥—ß√Ÿª∑’Ë 1) 

®”π«π 10 ™‘ÈπµàÕ°≈ÿà¡µ—«Õ¬à“ß ∫√√®ÿ™‘Èπ∑¥Õ∫≈ß„π

·∑àπ‚≈À– π”·∑àπ‚≈À–«“ß∫π‡§√◊ËÕß∑¥Õ∫“°≈ 

(Universal Testing Machine: Statics, Instron Model 
5560, Instron crop. USA.) „™âÀ—«°¥‡§≈◊ËÕπ∑’Ë¥â«¬

Õ—µ√“‡√Á« 0.5 ¡‘≈≈‘‡¡µ√µàÕπ“∑’ (¥—ß√Ÿª∑’Ë 2) ∫—π∑÷°§à“·√ß

°¥Ÿßÿ¥∑’Ë∑”„Àâ‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡‡âπ„¬§«Õ∑´åÀ≈ÿ¥

ÕÕ°®“° ‡√´‘π§Õ¡‚æ‘µ°àÕ·°π„πÀπà«¬π‘«µ—π ·≈â«π”

¡“À“√¥â«¬æ◊Èπ∑’Ë—¡º— (´÷Ëß‰¥â®“°°“√«—¥‡âπºà“»Ÿπ¬å 

°≈“ß‡¥◊Õ¬·µà≈–à«π·≈â«π”¡“§”π«≥æ◊Èπ∑’Ëº‘«√Õ∫«ß∑’Ë

Àπ“ 1 ¡¡.) ‡æ◊ËÕ„Àâ‰¥âÀπà«¬‡ªìπ ‡¡°–ª“§“≈ (Mega-
pascal) π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“À“§à“‡©≈’Ë¬·≈–à«π‡∫’Ë¬ß‡∫π

¡“µ√∞“π¢Õß§à“°”≈—ß·√ß¬÷¥·∫∫‡©◊Õπ„π·µà≈–°≈ÿà¡

µ—«Õ¬à“ß  

µ“√“ß∑’Ë 1: °≈ÿà¡™‘Èπ∑¥Õ∫·∫àßµ“¡«‘∏’°“√ª√—∫¿“ææ◊Èπº‘«

‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡‡âπ„¬§«Õ∑´å 
°≈ÿà¡ «‘∏’°“√ª√—∫¿“æº‘«‡¥◊Õ¬§Õ¡‚æ

‘µ‡√‘¡‡âπ„¬§«Õ∑´å 
√–¬–‡«≈“„π°“√

ª√—∫¿“æº‘« 
1 ·™à„π“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√å

ÕÕ°‰´¥å √âÕ¬≈– 10 (‚¥¬ª√‘¡“µ√)  
∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß+‰´‡≈π 

20 π“∑’ 

2 ·™à„π“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√å
ÕÕ°‰´¥å √âÕ¬≈– 10 (‚¥¬ª√‘¡“µ√) 
·≈–π”‡¢â“‡§√◊ËÕß‰¡‚§√‡«ø+‰´‡≈π 

60 «‘π“∑’ 

3 ·™à„π“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√å
ÕÕ°‰´¥å √âÕ¬≈–10 (‚¥¬ª√‘¡“µ√) 
·≈–π”‡¢â“‡§√◊ËÕß‰¡‚§√‡«ø+‰´‡≈π 

90 «‘π“∑’ 

4 ·™à„π“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√å
ÕÕ°‰´¥å √âÕ¬≈– 10 (‚¥¬ª√‘¡“µ√) 
·≈–π”‡¢â“‡§√◊ËÕß‰¡‚§√‡«ø+‰´‡≈π 

120 «‘π“∑’ 

5 ·™à„π“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√å
ÕÕ°‰´¥å √âÕ¬≈– 10 (‚¥¬ª√‘¡“µ√)  
∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß+‰´‡≈π 

60 «‘π“∑’ 

6 ·™à„π“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√å
ÕÕ°‰´¥å √âÕ¬≈– 10 (‚¥¬ª√‘¡“µ√)  
∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß+‰´‡≈π 

90 «‘π“∑’ 

7 ·™à„π“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√å
ÕÕ°‰´¥å √âÕ¬≈– 10 (‚¥¬ª√‘¡“µ√)  
∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß+‰´‡≈π 

120 «‘π“∑’ 

8 ‰¡àª√—∫¿“ææ◊Èπº‘« ·µà∑“‡©æ“– 
‰´‡≈π 

- 

9 ‰¡àª√—∫¿“ææ◊Èπº‘« (°≈ÿà¡§«∫§ÿ¡) - 

‡¥◊Õ¬§Õ¡‚æ‘µ ‡√‘¡‡âπ„¬§«Õ∑´å 

‡√´‘π§Õ¡‚æ‘µ°àÕ·°π 

√Ÿª∑’Ë 1:  ·¥ß™‘Èπ∑¥Õ∫Àπ“ 1 ¡.¡. 
Figure 1: specimen 1 mm. thickness 
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 ”À√—∫‡¥◊Õ¬„πà«π∑’ËÕß (‡¥◊Õ¬à«π≈à“ß 6 ¡¡.) ∑’Ë

ºà“π°“√ª√—∫¿“ææ◊Èπº‘«µ“¡µ“√“ß∑’Ë 1 ∑”°“√ÿà¡™‘Èπ

∑¥Õ∫à«πª≈“¬°≈ÿà¡ 1-9 °≈ÿà¡≈– 2 ·∑àß¡“«—¥§«“¡

¢√ÿ¢√–¢Õßº‘«‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡‡âπ„¬§«Õ∑´å¥â«¬

°≈âÕß®ÿ≈∑√√»πå·√ßÕ–µÕ¡ (Atomic Force Micro-
scope : Nanoscope IIIA, Veeco, Methology group, 
France) ‚¥¬„™âÕ—µ√“„π°“√·°π 0.3 √Õ∫µàÕ«‘π“∑’ 

(Hertz) ¢π“¥°“√«—¥§√—Èß≈– 30x30 ‰¡‚§√‡¡µ√√«¡‡ªìπ

æ◊Èπ∑’Ë 900 µ“√“ß‰¡‚§√‡¡µ√ ∫—π∑÷°§«“¡¢√ÿ¢√–„πÀπà«¬

π“‚π‡¡µ√ π”¡“‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬§«“¡¢√ÿ¢√–·≈–

¿“æ∂à“¬“¡¡‘µ‘¢Õßæ◊Èπº‘«‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡‡âπ„¬

§«Õ∑´å¿“¬À≈—ß°“√ª√—∫¿“ææ◊Èπº‘«¥â«¬‰¡‚§√‡«ø√à«¡

°—∫“√‡§¡’  

 

º≈°“√«‘®—¬ 
 §à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥·∫∫‡©◊Õπ√–À«à“ß‡¥◊Õ¬§Õ¡‚æ

‘µ‡√‘¡‡âπ„¬§«Õ∑´å°—∫‡√´‘π§Õ¡‚æ‘µ°àÕ·°π¢Õß

·µà≈–°≈ÿà¡µ—«Õ¬à“ß·¥ß„π°√“ø∑’Ë 1 π”§à“°”≈—ß·√ß¬÷¥

·∫∫‡©◊Õπ¡“∑¥Õ∫°“√°√–®“¬µ—«Õ¬à“ßª°µ‘¥â«¬«‘∏’ 

Kolmogorov–Smirnov test ·≈–µ√«®Õ∫§«“¡‡ªìπ

‡Õ°¿“æ¢Õß§«“¡·ª√ª√«π¥â«¬«‘∏’ Levene’s Test ®“°

π—Èπ„™â°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫®”·π°Õß∑“ß 

(Two-way ANOVA Test) ∑¥Õ∫¡¡ÿµ‘∞“π‚¥¬¡’§à“

°”≈—ß·√ß¬÷¥·∫∫‡©◊Õπ‡ªìπµ—«·ª√µ“¡·≈–¡’™π‘¥°“√

ª√—∫¿“ææ◊Èπº‘«·≈–‡«≈“„π°“√ª√—∫¿“ææ◊Èπº‘«‡ªìπµ—«

ªí®®—¬ ·≈–„™â Turkey’s test ‡æ◊ËÕ post-hoc multiple 
comparison ”À√—∫°“√ª√—∫¿“ææ◊Èπº‘«·≈–‡«≈“ „π

√Ÿª∑’Ë 2:  ·¥ß°≈‰°°“√∑¥Õ∫µ—«Õ¬à“ß∑¥≈Õß¥â«¬«‘∏’

æÿ™‡Õ“∑å  
Figure 2: Push-out test mechanism. 

∑ÿ°°“√∑¥Õ∫¡’π—¬”§—≠∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 

‚¥¬§”π«≥¥â«¬‚ª√·°√¡ SPSS 14.0 Software (SPSS 
Inc;Chicago,IL,USA.) æ∫«à“°≈ÿà¡ 1 ·≈–°≈ÿà¡ 2 „Àâ§à“

°”≈—ß·√ß¬÷¥·∫∫‡©◊ÕπŸßÿ¥Õ¬à“ß¡’π—¬”§—≠∑’Ë§«“¡‡™◊ËÕ

¡—Ëπ√âÕ¬≈– 95   

 ®“°°“√«‘‡§√“–Àå∑“ß∂‘µ‘¥â«¬ Multiple Com-
parisons ¢Õß°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫®”·π°

∑“ß‡¥’¬« (One-way ANOVA Test) ·¥ß„Àâ‡ÀÁπ«à“§à“

‡©≈’Ë¬°”≈—ß·√ß¬÷¥·∫∫‡©◊Õπ¢Õß°≈ÿà¡ 9 ·µ°µà“ß°—∫°≈ÿà¡  

1, °≈ÿà¡ 2 ·≈–°≈ÿà¡ 8 „π¢≥–∑’Ë§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥·∫∫

‡©◊Õπ¢Õß°≈ÿà¡ 1 ‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘

°—∫°≈ÿà¡ 2 

 §à“‡©≈’Ë¬§«“¡¢√ÿ¢√–¢Õßæ◊Èπº‘«‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡

‡âπ„¬§«Õ∑´å‚¥¬°≈âÕß®ÿ≈∑√√»πå·√ßÕ–µÕ¡ ≈—°…≥–

æ◊Èπº‘«¢Õß°≈ÿà¡ 1 ¡’°“√‡º¬º÷Ëß¢Õß§«Õ∑´å‰ø‡∫Õ√å‰¥â¡“°

‡∑à“°—∫°≈ÿà¡ 2 ‚¥¬¡’§à“‡©≈’Ë¬§«“¡¢√ÿ¢√–¢Õßæ◊Èπº‘«‡¥◊Õ¬

§Õ¡‚æ‘µ‡√‘¡‡âπ„¬§«Õ∑´å 162.68 π“‚π‡¡µ√·≈– 

162.99 π“‚π‡¡µ√µ“¡≈”¥—∫ (¥—ß√Ÿª∑’Ë 3 ·≈– 4) 

 ≈—°…≥–æ◊Èπº‘«¢Õß°≈ÿà¡ 3, 5, 6, 7·≈– 9 ‰¡àæ∫°“√

‡º¬º÷Ëß¢Õß§«Õ∑´å‰ø‡∫Õ√åÕ¬à“ß™—¥‡®π‡À¡◊Õπ°≈ÿà¡ 1 

·≈–2 ‚¥¬¡’§à“‡©≈’Ë¬§«“¡¢√ÿ¢√–¢Õßæ◊Èπº‘«¢Õß‡¥◊Õ¬§Õ¡

‚æ‘µ‡√‘¡‡âπ„¬§«Õ∑´å 177.03 π“‚π‡¡µ√ 95.86 π“‚π

‡¡µ√ 205.35 π“‚π‡¡µ√ 163.91 π“‚π‡¡µ√·≈– 138.96 

π“‚π‡¡µ√µ“¡≈”¥—∫ ≈—°…≥–æ◊Èπº‘«¢Õß°≈ÿà¡∑’Ë 4 ‰¡à¡’

°“√‡º¬æ÷Ëß¢Õß§«Õ∑´å ‰ø‡∫Õ√åÕ¬à“ß™—¥‡®π‡À¡◊Õπ°≈ÿà¡ 

°√“ø∑’Ë 1: °√“ø·¥ßº≈§à“‡©≈’ Ë¬°”≈—ß·√ß¬÷¥·∫∫‡©◊Õπ 

·≈–à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß·µà≈–°≈ÿà¡µ—«Õ¬à“ß 
Graph I : Mean and Standard Diviation of shear 

bond strength after different post surface 
treatments. 
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1·≈–°≈ÿà¡ 2 æ∫«à“æ◊Èπº‘«¡’≈—°…≥–¢√ÿ¢√–∑—Ë«‰ª‚¥¬¡’§à“

‡©≈’Ë¬§«“¡¢√ÿ¢√–¢Õßæ◊Èπº‘«‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡‡âπ„¬

§«Õ∑´å 149.66 π“‚π‡¡µ√  

 
∫∑«‘®“√≥å 
 §à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥·∫∫‡©◊Õπ¢Õß°≈ÿà¡ 1 ·≈–°≈ÿà¡ 

2 ¡’§à“Ÿß∑’Ëÿ¥Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ ‡π◊ËÕß®“°°“√„™â

“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å“¡“√∂≈–≈“¬Õ’ªÕ°

√Ÿª∑’Ë 4:  °≈ÿà¡ 2 (§«“¡¢√ÿ¢√–¢Õßæ◊Èπº‘«∑’Ëª√—∫¿“æº‘«¥â«¬ 

10% H2O2 + Microwave 60 «‘π“∑’+ Silane) 
Figure 4: Group 2 (Surface roughness treated by 

10% hydrogen peroxide under 
microwave irradiation 60 sec then 
applied silane coupling agent. 

√Ÿª∑’Ë 3 :  °≈ÿà¡ 1 (§«“¡¢√ÿ¢√–¢Õßæ◊Èπº‘«∑’Ëª√—∫¿“æº‘«¥â«¬ 

10% H2O2 20 π“∑’ + Silane) 
Figure 3: Group 1 (Surface roughness treated by 

10% hydrogen peroxide 20 min then 
applied silane coupling agent.) 

´’‡√´‘π ‡¡∑√‘°´å(15) ·≈–∑”≈“¬æ—π∏–Õ’ªÕ°‰´¥å ∑”„Àâ‡°‘¥

°“√‡º¬º÷Ëß¢Õß‡âπ„¬§«Õ∑´å´÷ Ëß‡ªìπà«π∑’Ë“¡“√∂∑”

ªØ‘°‘√‘¬“‰´‡≈π‰π‡´™—Ëπ‰¥â(16) àß‡√‘¡„Àâ·√ß¬÷¥¢Õßº‘«

Àπâ“¢Õß‡âπ„¬·≈–«—¥ÿ°àÕ·°π¡“°¢÷Èπ(23) ·≈–°“√

°—¥°√àÕπÕ’ªÕ°´’ ‡√´‘π‡¡∑√‘°´å„ÀâÀ≈ÿ¥ÕÕ°‰ª ®–∑”„Àâ

‡°‘¥™àÕß«à“ß¢π“¥‡≈Á°∑’Ë‡æ‘Ë¡°“√µ‘¥Õ¬Ÿà (retention 
space)14   

 ªØ‘°‘√‘¬“‰´‡≈π‰π‡´™—Ëπ∑’Ë¡’Õ–¡‘‚π‰´‡≈π (Amino-
silane coupling agents) ®–àß‡√‘¡„Àâ‡°‘¥°“√µ‘¥Õ¬Ÿà∑’Ë¥’

¢ÕßÕ’ªÕ°´’‡√´‘π‚æ≈‘‡¡Õ√å ‡π◊ËÕß®“°∑”„Àâ‡°‘¥∑—Èßæ—π∏–

‡§¡’√–À«à“ß“√Õπ‘π∑√’¬å°—∫‚æ≈‘‡¡Õ√å ·≈–‡æ‘Ë¡°“√‰À≈

·ºà∑’Ë¥’¢÷Èπ(24)  

 ·¡â°“√»÷°…“∑’Ëºà“π¡“®–·π–π”„Àâ„™â‰´‡≈π∑“∫π

º‘«¢Õß‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡‡âπ„¬§«Õ∑´å°àÕπ°àÕ·°π

§Õ¡‚æ‘µ‡√´‘π(16,25,26) ‡æ◊ËÕ„Àâ‡°‘¥°“√µ‘¥Õ¬Ÿà·∫∫

ªØ‘°‘√‘¬“‡§¡’·≈–·√ß‡’¬¥∑“π√–À«à“ßæ◊Èπº‘«∑—ÈßÕß(27) 

·µà„π°“√∑¥≈Õßπ’Èæ∫«à“§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥·∫∫‡©◊Õπ

¢Õß°≈ÿà¡∑’Ë‰¡àª√—∫¿“ææ◊Èπº‘«·µà∑“‡©æ“–‰´‡≈π¡’§à“

πâÕ¬∑’ Ëÿ¥·≈–πâÕ¬°«à“°≈ÿ à¡§«∫§ÿ¡Õ¬à“ß¡’π—¬”§—≠ 

‡π◊ËÕß®“°Õ’ªÕ°´’‡√´‘π‰¡à¡’°≈ÿà¡¢ÕßÕ–µÕ¡∑’Ë∑”„Àâ‡°‘¥

§ÿ≥¡∫—µ‘‡©æ“–¢Õß“√ª√–°Õ∫‡™àπ°≈ÿà¡‰Œ¥√Õ°‰´¥å 

(OH) ‰´‡≈π®÷ß‰¡à¬÷¥µ‘¥√–À«à“ßÕ’ªÕ°´’‡√´‘π ‡¡∑√‘°´å°—∫

à«π‡¡∑“§√‘‡≈µ¢Õß‡√´‘π§Õ¡‚æ‘µ°àÕ·°π ¥—ßπ—Èπ«‘∏’°“√

‡æ‘ Ë¡æ—π∏–‡§¡’√–À«à“ß‡âπ„¬§«Õ∑´å∑’ Ë∑“‰´‡≈π·≈–

‡¡∑“§√‘‡≈µ¢Õß«—¥ÿ°àÕ·°π §◊Õ°“√°”®—¥º‘«™—ÈππÕ°¢Õß

Õ’ªÕ°´’‡√´‘π‡¡∑√‘°´å ‚¥¬°“√„™â“√‡§¡’ª√—∫¿“ææ◊Èπº‘«

∑”„Àâ‡° ‘¥°“√‡º¬º÷ Ëß¢Õß‡âπ„¬§«Õ∑´å¡“°¢÷ Èπ·≈–

“¡“√∂∑”ªØ‘°‘√‘¬“‡§¡’°—∫‚¡‡≈°ÿ≈¢Õß‰´‡≈π πÕ°®“°π’È

§«“¡¢√ÿ¢√–‡π◊ËÕß ®“°°“√‡º¬º÷Ëß¢Õß‡âπ„¬§«Õ∑´å¬—ß°àÕ

„Àâ‡°‘¥‡°‘¥°“√‡°“–‡°’Ë¬«‡™‘ß°≈‰¥â (micromechanical 
interlocking)(11) „π∑“ß§≈‘π‘°°“√ª√—∫¿“æº‘«‡¥◊Õ¬

§Õ¡‚æ‘µ‡√‘¡‡âπ„¬¥â«¬°“√„™â‰´‡≈π‡æ’¬ßÕ¬à“ß‡¥’¬«

®÷ß‰¡à“¡“√∂∑”„Àâ°”≈—ß·√ß¬÷¥·∫∫‡©◊Õπ√–À«à“ß‡¥◊Õ¬

§Õ¡‚æ‘µ ‡√‘¡‡âπ„¬·≈–‡√´‘π§Õ¡‚æ‘µ°àÕ·°π‡æ‘Ë¡

¢÷Èπ‰¥â ´’ËßÕ¥ §≈âÕß°—∫º≈°“√∑¥≈Õß¢Õß Sahafi ·≈–

§≥–(28), Perdigao ·≈–§≥–(7), Wrbas ·≈–§≥–(29)  

 Õ¬à“ß‰√°Áµ“¡°“√»÷°…“¢Õß Aksornmuang ·≈–

§≥–(18) æ∫«à“ °“√„™â‰´‡≈π‡æ’¬ßÕ¬à“ß‡¥’¬«‚¥¬‰¡àª√—∫
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¿“ææ◊Èπº‘«¢Õß‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡‡âπ„¬ “¡“√∂

‡æ‘Ë¡°“√µ‘¥Õ¬Ÿà¢Õß‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡‡âπ„¬·°â«·≈–

‡âπ„¬§«Õ∑´å°—∫‡√´‘π§Õ¡‚æ‘µ°àÕ·°π‰¥â ‡π◊ËÕß®“°°“√

∑¥≈Õßπ’È„™â Clearfil Porcelain Bond Activator ´÷Ëß

‡ªìπ‰´‡≈π∑’Ëª√–°Õ∫¥â«¬“√ 2 ™π‘¥§◊Õ Clearfil Liner 
Bond 2V Primer ·≈– Clearfil PhotoBond ∑’Ë¡’à«π

ª√–°Õ∫¢Õß“√¬÷¥µ‘¥‡√´‘π (resin adhesive system) 

¡“º¡°—π ®—¥«à“‡ªìπ‰´‡≈π∑’Ë‰¡à„™à°≈ÿà¡ prehydrolyzed  

´÷Ëß·µ°µà“ß®“°°“√∑¥≈ÕßÕ◊ËπÊ ∑’Ë„™â‰´‡≈π°≈ÿà¡ prehy-
drolyzed ‡æ’¬ßÕ¬à“ß‡¥’¬« 

 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“°”≈—ß·√ß¬÷¥·∫∫‡©◊Õπ¢Õß°≈ÿà¡

∑’Ëª√—∫¿“ææ◊Èπº‘«¥â«¬“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°-

‰´¥å√âÕ¬≈– 10 „π‰¡‚§√‡«ø‡ªìπ‡«≈“ 90 ·≈– 120 «‘π“∑’ 

√à«¡°—∫°“√∑“‰´‡≈π°≈—∫æ∫«à“¡’§à“°”≈—ß·√ß¬÷¥·∫∫

‡©◊Õπ≈¥≈ß Õ“®‡π◊ËÕß®“°‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡‡âπ„¬

§«Õ∑´å∑’Ëª√—∫¿“ææ◊Èπº‘«¥â«¬“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√å

ÕÕ°‰´¥å√âÕ¬≈– 10 (‚¥¬ª√‘¡“µ√) √à«¡°—∫æ≈—ßß“π

‰¡‚§√‡«ø¡’Õ‘∑∏‘æ≈µàÕ°“√°—¥°√àÕπ∫πº‘«‡¥◊Õ¬§Õ¡‚æ

‘µ‡√‘¡‡âπ„¬§«Õ∑´åÕ¬à“ß√ÿπ·√ß ‚¥¬°≈ÿà¡∑’Ëª√—∫¿“æ

æ◊Èπº‘«¥â«¬“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å√âÕ¬≈– 10 

(‚¥¬ª√‘¡“µ√) „π‰¡‚§√‡«ø ‡ªìπ‡«≈“ 60 «‘π“∑’ ®–æ∫

°“√‡º¬º÷Ëß¢Õß‡âπ„¬§«Õ∑´å ‡™àπ‡¥’¬«°—∫°≈ÿà¡∑’Ëª√—∫

¿“ææ◊Èπº‘«¥â«¬“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å√âÕ¬

≈– 10 (‚¥¬ª√‘¡“µ√) „πÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 20 π“∑’ 

·µà„π¢≥–∑’Ë°“√ª√—∫¿“ææ◊Èπº‘«°≈ÿà¡∑’Ë„™â‡«≈“ 90 ·≈– 

120 «‘π“∑’ ‰¡àæ∫≈—°…≥–°“√‡º¬º÷Ëß¢Õß‡âπ„¬§«Õ∑´å 

æ∫‡æ’¬ß°“√°—¥°√àÕπ¢Õßº‘«Õ’ªÕ°´’‡√´‘π‡¡∑√‘°´å„π

√–¥—∫§«“¡≈÷°∑’Ë·µ°µà“ß°—π ·¥ß„Àâ‡ÀÁπ«à“‡âπ„¬

§«Õ∑´å∂Ÿ°°—¥°√àÕπÕÕ°‰ª ´÷ËßÕ¥§≈âÕß°—∫§à“°”≈—ß·√ß

¬÷¥·∫∫‡©◊Õπ∑’Ë‰¥â ∑”„Àâ§“¥«à“ °“√‡º¬º÷Ëß¢Õß‡âπ„¬

§«Õ∑´å®–¡’Õ‘∑∏‘æ≈µàÕ°”≈—ß·√ß¬÷¥·∫∫‡©◊Õπ¡“°°«à“

§«“¡¢√ÿ¢√–¢Õßº‘«Õ’ªÕ°´’‡√´‘π‡¡∑√‘°´å   

 

∫∑√ÿª 
 ¿“¬„µâ¢âÕ®”°—¥¢Õß°“√∑¥≈Õß “¡“√∂√ÿªº≈‰¥â

¥—ßπ’È  

 1. °“√ª√—∫¿“ææ◊Èπº‘«¥â«¬“√≈–≈“¬‰Œ‚¥√‡®π

‡ªÕ√åÕÕ°‰´¥å√âÕ¬≈– 10 (‚¥¬ª√‘¡“µ√) „π‰¡‚§√‡«ø‡ªìπ

‡«≈“ 60 «‘π“∑’„Àâ§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥·∫∫‡©◊Õπ‡∑à“°—∫

°“√ª√—∫¿“ææ◊ Èπº‘«¥â«¬“√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√å

ÕÕ°‰´¥å√âÕ¬≈– 10 (‚¥¬ª√‘¡“µ√) „πÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ

‡«≈“ 20 π“∑’  

 2. °“√ª√—∫¿“ææ◊Èπº‘«¥â«¬“√≈–≈“¬‰Œ‚¥√‡®π

‡ªÕ√åÕÕ°‰´¥å√âÕ¬≈– 10 (‚¥¬ª√‘¡“µ√) „π‰¡‚§√‡«ø‡ªìπ

‡«≈“ 60 «‘π“∑’∑”„Àâ‡°‘¥≈—°…≥–°“√‡º¬º÷Ëß¢Õß‡âπ„¬

§«Õ∑´å‡∑à“°—∫°“√ª√—∫¿“ææ◊ Èπº‘«¥â«¬“√≈–≈“¬

‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å√âÕ¬≈– 10 (‚¥¬ª√‘¡“µ√)„π

Õÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 20 π“∑’  

 3. §«“¡¢√ÿ¢√–¢Õßæ◊Èπº‘«‡¥◊Õ¬§Õ¡‚æ‘µ‡√‘¡‡âπ

„¬§«Õ∑´å∑’ Ë∑”°“√ª√—∫¿“ææ◊ Èπº‘«¥â«¬“√≈–≈“¬

‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å√à«¡°—∫°“√„™â·≈–‰¡à„™â‰¡‚§√‡«ø 

¡’√Ÿª·∫∫·≈–§«“¡≈÷°∑’ Ë‰¡ à“¡“√∂π”¡“À“§«“¡

—¡æ—π∏å√–À«à“ß°—π‰¥â 

 

°‘µµ‘°√√¡ª√–°“»  
 ¢Õ¢Õ∫§ÿ≥ Õ“®“√¬å∑—πµ·æ∑¬å ‡∑æ√—µπå ‡¢¡“≈’≈“

°ÿ≈ ∑’Ë°√ÿ≥“„Àâ§«“¡™à«¬‡À≈◊Õ ·≈–§”·π–π”°“√„™â

‡§√◊ËÕß∑¥Õ∫“°≈ √».¥√.∏’√«√√≥ ∫ÿ≠«√√≥  ·≈–§ÿ≥

¡ƒ∑—¬ µ—π¡“ »Ÿπ¬å«‘®—¬π‘«µ√Õπæ≈—ßß“πŸß ¿“§«‘™“

øî‘°å ∑’Ë„Àâ§”ª√÷°…“‡°’Ë¬«°—∫«‘∏’°“√ª√—∫¿“ææ◊Èπº‘« 

§ÿ≥√‘«—≥≥å °‘µ‘°”∏√  ¿“§«‘™“∑—πµ«‘∑¬“-æ¬“∏‘«‘∑¬“

™àÕßª“° ∑’Ë„Àâ§”·π–π”·≈–§«∫§ÿ¡°“√„™â‡§√◊ËÕßµ—¥

µ—«Õ¬à“ß √«¡∑—Èß¢Õ¢Õ∫§ÿ≥∫√‘…—∑ ·Õä§‡µÕÕπ (ª√–‡∑»

‰∑¬) ®”°—¥ ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àåπ—∫πÿπ‡¥◊Õ¬§Õ¡- 

‚æ‘µ‡√‘¡‡âπ„¬§«Õ∑´å·≈– ∫√‘…—∑ ¬Ÿπ‘µ’È ‡¥Áπ∑—≈ ®”°—¥ 

∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àåπ—∫πÿπ«—¥ÿ‡√´‘π§Õ¡‚æ‘µ°àÕ

·°π∑’Ë„™â„π°“√«‘®—¬§√—Èßπ’È 
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