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∫∑§—¥¬àÕ
°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘πº≈¢Õß°“√ª√—∫ ¿“æº‘«µàÕ§«“¡·¢Áß·√ß¬÷¥

‡©◊Õπ√–À«à“ß‰ø‡∫Õ√å‚æ µå·≈–‡√´‘π§Õ¡‚æ ‘µ ‚¥¬π”‰ø‡∫Õ√å‚æ µå™π‘¥‡ÕøÕ“√ǻ ’‚æ ‡∑§æ≈— 
®”π«π 16 ·∑àß ·∫àß‚¥¬ ÿà¡‡ªìπ 4 °≈ÿà¡ ‰¥â·°à °≈ÿà¡∑’Ë 1 ‰¡à∑”°“√ª√—∫ ¿“æº‘« (°≈ÿà¡§«∫§ÿ¡)
°≈ÿà¡∑’Ë 2 ∑“¥â«¬ “√‰´‡≈π  °≈ÿà¡∑’Ë 3 ∑“¥â«¬°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37.0 ≈â“ßπÈ”
·≈–∑“¥â«¬ “√‰´‡≈π °≈ÿà¡∑’Ë 4 ‡ªÉ“∑√“¬¥â«¬‡§√◊ËÕß‡ªÉ“∑√“¬·∫∫¢â“ß‡°â“Õ’È∑—πµ·æ∑¬å ∑”§«“¡-
 –Õ“¥ ·≈–∑“¥â«¬ “√‰´‡≈π π”·µà≈–°≈ÿà¡¬÷¥°—∫‡√´‘π§Õ¡‚æ ‘µ™π‘¥øî≈‡∑§·´∑ ÕßÀâ“»Ÿπ¬å
‚¥¬„™â·∑àπ¬÷¥∑’Ë∂Ÿ°ÕÕ°·∫∫‡æ◊ËÕ™à«¬¬÷¥µ”·Àπàß¢Õß‰ø‡∫Õ√å‚æ µå„Àâµ—Èßµ√ß·≈–Õ¬Ÿàµ√ß°≈“ß
¢Õß™‘Èπß“π∑’Ë √â“ß ®“°π—Èπ∑“ “√¬÷¥µ‘¥ ©“¬· ß ·≈â«Õÿ¥«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ‡ªìπ™—Èπ Ê ¬÷¥°—∫
‰ø‡∫Õ√å‚æ µå‚¥¬√Õ∫‡ªìπ√Ÿª√à“ß∑√ß°√–∫Õ° π”™‘Èπß“π∑’Ë‰¥âµ—¥‡ªìπ·ºàπ°≈¡ ‚¥¬·µà≈–™‘Èπß“π
 “¡“√∂µ—¥·∫àß‰¥â™‘Èπ∑¥ Õ∫ 5 ™‘Èπ √«¡™‘Èπ∑¥ Õ∫°≈ÿà¡≈– 20 ™‘Èπ ∑¥ Õ∫§«“¡·¢Áß·√ß¬÷¥
‡©◊Õπ¥â«¬‡§√◊ËÕß∑¥ Õ∫Õ‘π µ√Õπ ∫—π∑÷°·√ß°¥∑’Ë∑”„Àâ‰ø‡∫Õ√å‚æ µåÀ≈ÿ¥ÕÕ°®“°‡√ ‘́π§Õ¡-
‚æ ‘µ π”º≈°“√∑¥≈Õß¡“«‘‡§√“–Àå∑“ß ∂‘µ‘‚¥¬„™â°“√∑¥ Õ∫§à“§«“¡·ª√ª√«π·∫∫∑“ß
‡¥’¬« æ∫«à“∑ÿ°°≈ÿà¡¡’§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p > .05)

∫∑π”

§«“¡‡ªìπ¡“·≈–§«“¡ ”§—≠¢Õßªí≠À“
°“√‡≈◊Õ°„™â‡¥◊Õ¬øíπ (post and core) ‡æ◊ËÕ∫Ÿ√≥–¿“¬À≈—ß°“√√—°…“§≈Õß√“°øíπ„Àâ

‡À¡“– ¡°—∫§√Õ∫øíπ°√–‡∫◊ÈÕß≈â«π (all-ceramics crown) §«√¡’ ’∑’Ë„°≈â‡§’¬ß°—∫øíπ∏√√¡™“µ‘
®÷ß‰¥â¡’°“√π”‰ø‡∫Õ√å‚æ µå (fiber post) √à«¡°—∫‡√´‘π§Õ¡‚æ ‘µ (resin composites)  ”À√—∫ √â“ß
·°πøíπ (core) ¡“„™â„π°“√∫Ÿ√≥–¡“°¢÷Èπ Õ¬à“ß‰√°Áµ“¡ °“√¬÷¥µ‘¥√–À«à“ß Õß à«ππ’È¡’§à“πâÕ¬
‡π◊ËÕß®“°≈—°…≥–¢Õß‰ø‡∫Õ√å‚æ µå¡’º‘«‡√’¬∫®÷ß‡°‘¥°“√¬÷¥µ‘¥°—∫‡√´‘π§Õ¡‚æ ‘µ∑“ß®ÿ≈°≈-
»“ µ√å (micromechanical retention) ‰¡à¥’  à«π‡√´‘π‡¡∑√‘° ǻ (resin matrix) ¢Õß‰ø‡∫Õ√å‚æ µå
÷́Ëß‡ªìπ “√Õ’æÕ° ’́‡√ ‘́π (epoxy resin) À√◊Õ “√‡¡∑“‰§√‡≈µ (methacrylate) ¡’‚§√ß √â“ß‡ªìπæÕ-

≈‘‡¡Õ√å (polymers) ∑’Ë‡°‘¥ªØ‘°‘√‘¬“§àÕπ¢â“ß ¡∫Ÿ√≥å·≈–¡’‚§√ß √â“ß°“√‡™◊ËÕ¡µàÕ‡ªìπ‚§√ß√à“ßµ“-
¢à“¬1 ∑”„Àâ‰¡à¡’°“√¬÷¥µ‘¥∑“ß‡§¡’ (chemical retention) °—∫‡√´‘π§Õ¡‚æ ‘µ∑’Ë¡’ à«πª√–°Õ∫
‡ªìπ‡¡∑“‰§√‡≈µ‡°‘¥¢÷Èπ ®÷ß‰¥â¡’°“√§‘¥§âπ«‘∏’°“√ª√—∫ ¿“æº‘«‰ø‡∫Õ√å‚æ µå‡æ◊ËÕ‡æ‘Ë¡°“√¬÷¥µ‘¥
°—∫‡√ ‘́π§Õ¡‚æ ‘µ ·∫àß‡ªìπ 2 ·π«∑“ß2  §◊Õ °“√ª√—∫ ¿“æº‘«‰ø‡∫Õ√å‚æ µå‡æ◊ËÕ‡æ‘Ë¡°“√¬÷¥
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µ‘¥∑“ß‡§¡’ À√◊Õ°“√ª√—∫ ¿“æº‘«‰ø‡∫Õ√å‚æ µå‡æ◊ËÕ‡æ‘Ë¡°“√¬÷¥µ‘¥
∑“ß®ÿ≈°≈»“ µ√å√à«¡°—∫°“√¬÷¥µ‘¥∑“ß‡§¡’

°“√ª√—∫ ¿“æº‘«‡æ◊ËÕ‡æ‘Ë¡°“√¬÷¥µ‘¥∑“ß‡§¡’¥â«¬°“√‡™◊ËÕ¡
´‘≈‘°“ (silica) ∑’Ë‡ªìπÕß§åª√–°Õ∫„π‰ø‡∫Õ√å‚æ µå°—∫‡√´‘π§Õ¡‚æ ‘µ
‚¥¬„™â “√‰´‡≈π (silane) ÷́Ëß‡ªìπ “√§Ÿà§«∫ (coupling agent) ¡’ Ÿµ√
‚§√ß √â“ß∑“ß‡§¡’§◊Õ Rû-Si-(OR)

3
 ‡ªìπ‚¡‡≈°ÿ≈∑’Ë¡’·¢π∑”ß“π 2 ª≈“¬

(bifunctional molecules) ª≈“¬¢â“ßÀπ÷Ëß‡ªìπ°≈ÿà¡ “√Õ‘π∑√’¬å (Rû) ¬÷¥
µ‘¥°—∫‡√ ‘́π§Õ¡‚æ ‘µ¥â«¬æ—π∏–‚§«“‡≈πµå (covalent bond)  à«π
ª≈“¬Õ’°¢â“ßÀπ÷Ëßª√–°Õ∫¥â«¬À¡ŸàÕ—≈§Õ°´’ (alkoxy groups)  “¡“√∂
∑”ªØ‘°‘√‘¬“°—∫æ◊Èπº‘« “√Õπ‘π∑√’¬å ‡™àπ ‡´√“¡‘° å(ceramics) §«Õ´åµ
‰ø‡∫Õ√å (quartz fiber) ‡°‘¥æ—π∏–‰´≈Õ°‡´π (siloxane bond)3 ́ ÷Ëß‡ªìπ
æ—π∏–∑“ß‡§¡’ (chemical bond) πÕ°®“°π’È  “√‰´‡≈π¬—ß‡æ‘Ë¡§«“¡
 “¡“√∂„π°“√‰À≈·ºà (surface wettability)4 ¢Õß‡√´‘π§Õ¡‚æ ‘µ¥â«¬
¡’À≈“¬°“√»÷°…“·π–π”„Àâ„™â “√‰´‡≈π„π°“√‡§≈◊Õ∫º‘«‰ø‡∫Õ√å
‚æ µå‡æ◊ËÕ‡æ‘Ë¡°“√¬÷¥µ‘¥°—∫‡√´‘π§Õ¡‚æ ‘µ4-6 ·µàÕ¬à“ß‰√°Áµ“¡ ∫“ß
°“√»÷°…“æ∫«à“°“√„™â “√‰´‡≈π‰¡à‰¥â™à«¬‡æ‘Ë¡§à“°“√¬÷¥µ‘¥
¥—ß°≈à“«7,8

°“√ª√—∫ ¿“æº‘«‡æ◊ËÕ‡æ‘Ë¡°“√¬÷¥µ‘¥∑“ß®ÿ≈°≈»“ µ√å√à«¡
°—∫°“√¬÷¥µ‘¥∑“ß‡§¡’ ‚¥¬«‘∏’°“√„™â “√‡§¡’ ‡™àπ °√¥‰Œ‚¥√ø≈ŸÕÕ√‘°
(hydrofluoric acid)9-11 ‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å (hydrogen peroxide)11-13

‚æ·∑ ‡´’¬¡‡ªÕ√å·¡ß°“‡πµ (potassium permanganate)12,14 ‚´‡¥’¬¡
‡Õ∑∑Õ°‰´¥å(sodium ethoxide)12,14 À√◊Õ°“√‡ªÉ“º‘«¥â«¬ºßÕ–≈Ÿ¡‘‡π’¬¡
ÕÕ°‰´¥å (aluminium oxide) À√◊ÕÕ–≈Ÿ¡‘π“ (Al

2
O

3
, alumina)9,15-17 Õ“®

√à«¡°—∫°“√‡§≈◊Õ∫º‘«¥â«¬´‘≈‘°“„π√Ÿª·∫∫°“√„™â‡§√◊ËÕß‚√§“‡∑§
(Rocatec System; 3M ESPE, Germany)18 ·≈–°“√„™â‡§√◊ËÕß‚§‡®∑
(CoJet System; 3M ESPE, Germany)10,19 ‡æ◊ËÕ°”®—¥‡√ ‘́π‡¡∑√‘° ǻ∑’Ë
≈âÕ¡√Õ∫‰ø‡∫Õ√å‚æ µå∫“ß à«π ∑”„Àâ‡°‘¥°“√‡º¬º÷Ëß¢Õß‚§√ß √â“ß
‰ø‡∫Õ√å (fiber) ·≈–‡°‘¥º‘«∑’Ë¡’§«“¡¢√ÿ¢√–¡“°¢÷Èπ ·≈â«µ“¡¥â«¬°“√
∑“ “√‰´‡≈π‡æ◊ËÕ„Àâ‡°‘¥°“√¬÷¥µ‘¥∑“ß‡§¡’

πÕ°®“°°“√„™â “√‡§¡’∑’Ë°≈à“«¡“ ºŸâº≈‘µ‰ø‡∫Õ√å‚æ µå∫“ß
∫√‘…—∑·π–π”„Àâ„™â°√¥øÕ øÕ√‘° (phosphoric acid) ∑“æ◊Èπº‘«¢Õß
‰ø‡∫Õ√å‚æ µå·≈–≈â“ßπÈ”°àÕππ”‰ª¬÷¥µ‘¥¥â«¬‡√´‘π§Õ¡‚æ ‘µ
Õ¬à“ß‰√°Áµ“¡ ¬—ß¡’°“√∂°‡∂’¬ß∂÷ß«‘∏’°“√∑’Ë‡À¡“– ¡ ”À√—∫°“√
ª√—∫ ¿“æº‘«¢Õß‰ø‡∫Õ√å‚æ µå∑’Ë “¡“√∂∑”‰¥âßà“¬ ·≈–¡’
ª√– ‘∑∏‘¿“æ„π°“√¬÷¥µ‘¥°—∫‡√ ‘́π§Õ¡‚æ ‘µ∑’Ë„™â∑”·°πøíπ °“√
»÷°…“«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘πº≈¢Õß°“√ª√—∫ ¿“æº‘«µàÕ
§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ (shear bond strength) √–À«à“ß‰ø‡∫Õ√å
‚æ µå·≈–‡√ ‘́π§Õ¡‚æ ‘µ

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

‡≈◊Õ°‰ø‡∫Õ√å‚æ µå™π‘¥‡ÕøÕ“√ǻ ’‚æ ‡∑§æ≈—  (FRC Postec˙

Plus; Ivoclar Vivadent, Lichtenstein) ‡∫Õ√å 3 ®”π«π 16 ·∑àß ¡“∑”
§«“¡ –Õ“¥¥â«¬‡§√◊ËÕßÕ—≈µ√“‚´π‘° å ‡ªìπ‡«≈“ 5 π“∑’ ∑”°“√·∫àß
‰ø‡∫Õ√å‚æ µå ÕÕ°‡ªìπ 4 °≈ÿà¡µ“¡°“√ª√—∫ ¿“æº‘« ¥—ßπ’È °≈ÿà¡∑’Ë
1 ‰¡à∑”°“√ª√—∫ ¿“æº‘« (°≈ÿà¡§«∫§ÿ¡) °≈ÿà¡∑’Ë 2 ∑“ “√‰´‡≈π
™π‘¥‚¡‚π∫Õπ¥åæ≈—  (Monobond Plus; Ivoclar Vivadent, Lichtenstein)
ª≈àÕ¬∑‘Èß‰«â 60 «‘π“∑’ ·≈–‡ªÉ“„Àâ·Àâß °≈ÿà¡∑’Ë 3 ∑“°√¥øÕ øÕ√‘°
§«“¡‡¢â¡¢âπ√âÕ¬≈– 37.0 ‡ªìπ‡«≈“ 60 «‘π“∑’ ≈â“ßπÈ” ‡ªÉ“„Àâ·Àâß
∑“ “√‰´‡≈π ª≈àÕ¬∑‘Èß‰«â 60 «‘π“∑’ ·≈–‡ªÉ“„Àâ·Àâß °≈ÿà¡∑’Ë 4 ∑”°“√
‡ªÉ“∑√“¬·∫∫¢â“ß‡°â“Õ’È∑—πµ·æ∑¬å¥â«¬ºßÕ–≈Ÿ¡‘‡π’¬¡ÕÕ°‰´¥å
Õπÿ¿“§¢π“¥ 50 ‰¡§√Õπ (micron) √–¬–Àà“ß 30 ¡‘≈≈‘‡¡µ√ ‡ªìπ
‡«≈“ 5 «‘π“∑’ ∑”§«“¡ –Õ“¥¥â«¬‡§√◊ËÕßÕ—≈µ√“‚´π‘° å ‡ªÉ“„Àâ·Àâß
∑“ “√‰´‡≈π ª≈àÕ¬∑‘Èß‰«â 60 «‘π“∑’ ·≈–‡ªÉ“„Àâ·Àâß„π∑ÿ°≈àÿ¡ ∑“
 “√¬÷¥µ‘¥ ·∫∫‰¡à¡’«— ¥ÿÕ—¥·∑√° (unfilled adhesive resin) ™π‘¥ °ÁÕµ-
∫Õπ¥å ¡—≈µ‘‡æÕ√å‚æ  (Scotchbond Multipurpose; 3M ESPE,
Germany) ∑’Ëº‘«‰ø‡∫Õ√å„™â≈¡‡ªÉ“‡∫“ Ê ‡æ◊ËÕ„Àâ “√¬÷¥µ‘¥·ºà
°√–®“¬‡ªìπøî≈å¡∫“ß ©“¬· ß¥â«¬‡§√◊ËÕß©“¬· ß·Õ≈Õ’¥’™π‘¥
∫≈Ÿ‡ø ·Õ≈Õ’¥’‡§’¬«√‘ß‰≈∑å (Bluephase˙ LED curing light; Ivoclar
Vivadent, Lichtenstein) 10 «‘π“∑’„π·µà≈–¥â“π π”‰ø‡∫Õ√å‚æ µå¡“
¬÷¥°—∫Õÿª°√≥å∑’ËÕÕ°·∫∫„Àâ “¡“√∂«“ß‰ø‡∫Õ√å‚æ µå‰¥âµ—Èßµ√ß
·≈–Õ¬Ÿà°≈“ß™‘Èπß“π ‚¥¬¬÷¥ à«π‰ø‡∫Õ√å‚æ µå∑’Ë‡ªìπ¥â“π∑√ß Õ∫
‰«â∑’Ë∞“π¬÷¥ ·≈–„™âÀ≈Õ¥·°â«‡ªìπ‚§√ß≈âÕ¡√Õ∫‰ø‡∫Õ√å‚æ µå
 ”À√—∫Õÿ¥‡√´‘π§Õ¡‚æ ‘µ„Àâ‰¥â™‘Èπß“π∑’Ë¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß
6 ¡‘≈≈‘‡¡µ√ ¥—ß√Ÿª∑’Ë 1 Õÿ¥‡√´‘π§Õ¡‚æ ‘µ™π‘¥ øî≈‡∑§·´∑ Õß
Àâ“»Ÿπ¬å (FiltekTM Z250; 3M ESPE, Germany) ™—Èπ≈–‰¡à‡°‘π 2 ¡‘≈≈‘‡¡µ√
®π‡µÁ¡·∑àß·°â« ‚¥¬æ¬“¬“¡∑”„Àâ‡°‘¥§«“¡·π∫ π‘∑°—∫‰ø‡∫Õ√å-
‚æ µå„Àâ¡“°∑’Ë ÿ¥ ©“¬· ß¥â“π≈– 20 «‘π“∑’ ·∫àß™‘Èπß“π¥â“πª≈“¬

√Ÿª∑’Ë 1 ·∑àπ¬÷¥‰ø‡∫Õ√å‚æ µå·≈–‚§√ß≈âÕ¡√Õ∫‚æ µå ”À√—∫ √â“ß™‘Èπß“π
Fig. 1 Glass cylinder mold with metal base for specimen construction
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∑”°“√∑¥ Õ∫«—¥§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ√–À«à“ß‰ø‡∫Õ√å
‚æ µå·≈–‡√´‘π§Õ¡‚æ ‘µ‚¥¬„™â·∑àπ°¥™‘Èπ∑¥ Õ∫´÷ËßÕÕ°·∫∫
¡“‚¥¬‡©æ“– ¥—ß√Ÿª∑’Ë 4 √à«¡°—∫‡§√◊ËÕß∑¥ Õ∫™π‘¥Õ‘π µ√Õπ
(Instron˙ testing machine; USA) ∫—π∑÷°·√ß°¥ Ÿß ÿ¥∑’Ë∑”„Àâ‰ø
‡∫Õ√å‚æ µåÀ≈ÿ¥ÕÕ°®“°‡√´‘π§Õ¡‚æ ‘µ π”§à“§«“¡·¢Áß·√ß¬÷¥
‡©◊Õπ∑’Ë‰¥â¡“«‘‡§√“–Àåº≈∑“ß ∂‘µ‘¥â«¬°“√«‘‡§√“–Àå§«“¡·ª√ª√«π
·∫∫∑“ß‡¥’¬« (one way analysis of variance: ANOVA)

∑”°“√ ÿà¡‰ø‡∫Õ√å‚æ µå∑’Ë‰¡à‰¥âπ”‰ª¬÷¥°—∫‡√ ‘́π§Õ¡‚æ ‘µ
‡æ◊ËÕµ√«® Õ∫æ◊Èπº‘«¿“¬À≈—ß°“√ª√—∫ ¿“æº‘«¥â«¬«‘∏’°“√µà“ß Ê
‡ª√’¬∫‡∑’¬∫°—∫æ◊Èπº‘«„π°≈ÿà¡§«∫§ÿ¡ ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°-
µ√Õπ™π‘¥ àÕß°√“¥ (Scanning Electron Microscope; JEOL JSM-
5910LV SEM, Japan)

º≈

®“°°“√∑¥≈Õßæ∫«à“§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬·≈–
§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π (mean±standard deviation) ¢Õß·µà≈–°≈ÿà¡
‡∑à“°—∫ 23.67±4.55, 23.88±5.08, 25.87±5.08, 22.32±3.90 ‡¡°°–-
ª“ §“≈ (Megapascal: MPa) µ“¡≈”¥—∫ ‡¡◊ËÕπ”¢âÕ¡Ÿ≈¡“
«‘‡§√“–Àå∑“ß ∂‘µ‘æ∫«à“∑ÿ°°≈ÿà¡¡’§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬
‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p > .05) ¥—ßµ“√“ß∑’Ë 1

∫∑«‘®“√≥å

„π°“√»÷°…“§√—Èßπ’È ‡≈◊Õ°„™â‰ø‡∫Õ√å‚æ µå™π‘¥‡ÕøÕ“√å´’-
‚æ µå‡∑§æ≈—  ́ ÷Ëß¡’‚§√ß √â“ß‰ø‡∫Õ√å‡ªìπ·°â«‡§≈◊Õ∫¥â«¬ “√‰´‡≈π
(silanized glass fibers) ª√‘¡“≥√âÕ¬≈– 61.5 ‚¥¬πÈ”Àπ—° ·≈–¡’
°“√‡√’¬ßµ—«∑‘»∑“ß‡¥’¬« ¡’‡√ ‘́π‡¡∑√‘° ǻ§◊Õ‡¡∑“‰§√‡≈µ ™π‘¥‰∑√
‡Õ∑‘≈’π‰°≈§Õ≈‰¥‡¡∑“‰§√‡≈µ (triethylene-glycol-dimethacrylates:
TEGDMA) ·≈–¬Ÿ√’‡∑π‰¥‡¡∑“‰§√‡≈µ (urethane-dimethacrylates:
UDMA)  “√Õ—¥·∑√° (fillers) §◊Õ ‘́≈‘°Õπ‰¥ÕÕ°‰´¥å (silicon dioxide)
·≈–¡’‚§√ß √â“ß‰ø‡∫Õ√å‡º¬º÷Ëß Ÿà¿“¬πÕ° ¥—ß¿“æ®“°°≈âÕß®ÿ≈-
∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥ √Ÿª∑’Ë 5

°≈ÿà¡∑’Ë 2 ∑”°“√ª√—∫ ¿“æº‘«‰ø‡∫Õ√å‚æ µå¥â«¬ “√‰´-
‡≈π™π‘¥‚¡‚π∫Õπ¥åæ≈—  æ∫«à“≈—°…≥–æ◊Èπº‘«¢Õß‰ø‡∫Õ√å‚æ µå
¡’‚§√ß √â“ß‰ø‡∫Õ√å·≈–‡√´‘π‡¡∑√‘° ǻ§≈â“¬°—∫°≈ÿà¡∑’Ë‰¡à‰¥â∑”°“√
ª√—∫ ¿“æº‘« ·µàæ◊Èπº‘«∑’Ë‰¥âÕ“®¡’≈—°…≥–‡√’¬∫°«à“°≈ÿà¡§«∫§ÿ¡
¥—ß¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥√Ÿª∑’Ë 6  à«π§à“
§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬¡’§à“‰¡à·µ°µà“ß°—∫°≈ÿà¡§«∫§ÿ¡Õ¬à“ß

∑√ß°√–∫Õ°¢Õß‰ø‡∫Õ√å‚æ µå‡ªìπ 5  à«π ¥—ß√Ÿª∑’Ë 2 ∑”°“√µ—¥
¥â«¬‡§√◊ËÕßµ—¥™‘Èπß“π‰Õ‚´‡¡µ´Õ«å (Isomet 1000; Buehler, USA) ‰¥â
™‘Èπ∑¥ Õ∫√Ÿª√à“ß·ºàπ°≈¡  ‚¥¬¡’‰ø‡∫Õ√å‚æ µåÕ¬Ÿàµ√ß°≈“ß ·≈–
π”™‘Èπß“π‰ª¢—¥·µàß¥â«¬°√–¥“…∑√“¬‡∫Õ√å 600, 800 ·≈– 1200
‚¥¬‡§√◊ËÕß¢—¥ (grinder polisher; MoPaoTM 160E, Huayin, China) „Àâ
‰¥â·π«√–π“∫ ¥—ß√Ÿª∑’Ë 3 ·≈–¡’§«“¡Àπ“‡∑à“°—∫ 1 ¡‘≈≈‘‡¡µ√ ‚¥¬
„™â‡§√◊ËÕß«—¥¥‘®‘∑—≈ (digital caliper) ∫—π∑÷°§«“¡Àπ“¢Õß™‘Èπß“π
·µà≈–™‘Èπ‰«â ·µà≈–°≈ÿà¡®–‰¥â™‘Èπ∑¥ Õ∫°≈ÿà¡≈– 20 ™‘Èπ π”™‘Èπß“π
∑’Ë‰¥â·™à„ππÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

√Ÿª∑’Ë 2 ™‘Èπß“πµ—«Õ¬à“ß∑’Ë∑”°“√ √â“ß‡√´‘π§Õ¡‚æ ‘µ√Õ∫‰ø‡∫Õ√å‚æ µå
Fig. 2 A resin composite cylindrical specimen with a fiber post in the

middle

√Ÿª∑’Ë 3 ≈—°…≥–™‘Èπß“π ”À√—∫°“√∑¥ Õ∫
Fig. 3 A sample disc ready to be tested

√Ÿª∑’Ë 4 · ¥ß·∑àπ°¥™‘Èπ∑¥ Õ∫
Fig. 4 Specimen testing device
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µ“√“ß∑’Ë 1 · ¥ß§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß™‘Èπ∑¥ Õ∫„π·µà≈–°≈ÿà¡∑¥≈Õß
Table 1 Means and standard deviations (MPa) of the shear bond strengths measured in all the experimental groups

Group means±s.d. (Megapascal)

1 23.67±4.55a

   2 23.88±5.08a

   3 25.87±5.08a

   4 22.32±3.90a

Mean values designated with the same superscript letter are not statistically different (p > .05)

√Ÿª∑’Ë 5 æ◊Èπº‘«¢Õß‰ø‡∫Õ√å‚æ µå®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥
°”≈—ß¢¬“¬ 500 ‡∑à“ ≈Ÿ°»√· ¥ß‚§√ß √â“ß‰ø‡∫Õ√å·°â«

Fig. 5 Representative SEM micrograph of an untreated fiber post

(x500), an arrow indicates glass fiber

¡’π—¬ ”§—≠ Õ“®‡π◊ËÕß¡“®“° “√‰´‡≈π∑’Ë„™â„π°“√»÷°…“‰¡à “¡“√∂
‡æ‘Ë¡æ—π∏–∑“ß‡§¡’√–À«à“ß‡√´‘π§Õ¡‚æ ‘µ·≈–‚§√ß √â“ß‰ø‡∫Õ√å
∑’Ë¡’ “√‰´‡≈π‡§≈◊Õ∫Õ¬Ÿà®“°¢—ÈπµÕπ°“√º≈‘µ¡“°àÕπ·≈â« °“√»÷°…“
‡°’Ë¬«°—∫º≈¢Õß “√‰´‡≈π„π°“√ª√—∫ ¿“æº‘«‰ø‡∫Õ√å‚æ µå À≈“¬
°“√»÷°…“æ∫«à“ “√‰´‡≈π™π‘¥‚¡‚π∫Õπ¥å‡Õ  (Monobond-S; Ivoclar
Vivadent, Lichtenstein) ‰¡à‰¥â™à«¬‡æ‘Ë¡§à“°“√¬÷¥µ‘¥7,8 Õ“®‡π◊ËÕß¡“®“°
 “√‰´‡≈π “¡“√∂‡°‘¥æ—π∏–∑“ß‡§¡’°—∫´‘≈‘°“„π‰ø‡∫Õ√å·°â« (glass
fiber) ¢Õß‰ø‡∫Õ√å‚æ µå ·µà‰ø‡∫Õ√å‚æ µå‚¥¬ à«π„À≠àº‘«¿“¬πÕ°
¡’‡√´‘π‡¡∑√‘°´å™π‘¥Õ’æÕ°´’‡√ ‘́πÀ√◊Õ‡¡∑“‰§√‡≈µ´÷Ëß‡°‘¥ªØ‘°‘√‘¬“
°“√∫à¡µ—«Õ¬à“ß ¡∫Ÿ√≥å¡“·≈â«„π¢—ÈπµÕπ°“√º≈‘µ ∂â“µâÕß°“√‡æ‘Ë¡
§à“·√ß¬÷¥µ‘¥ ¡’§«“¡®”‡ªìπµâÕß≈–≈“¬ à«π¢Õß‡√´‘π‡¡∑√‘°´å
ÕÕ°°àÕπ ‡æ◊ËÕ„Àâ‡°‘¥°“√‡º¬º÷Ëß¢Õß‚§√ß √â“ß‰ø‡∫Õ√å·°â«¿“¬„π∑’Ë
®– “¡“√∂‡°‘¥æ—π∏–∑“ß‡§¡’°—∫ “√‰´‡≈π‰¥â À√◊Õ‡≈◊Õ°„™â‰ø‡∫Õ√å-
‚æ µå∑’Ë¡’‡√´‘π‡¡∑√‘°´å™π‘¥∑’Ëæ√âÕ¡®–‡°‘¥°“√‡™◊ËÕ¡°—∫‡√´‘π§Õ¡-
‚æ ‘µ‰¥â (interpenetrating polymer network resin matrix: IPN)
‡π◊ËÕß®“°‡√´‘π‡¡∑√‘°´å™π‘¥π’È¬—ß¡’æ—π∏–∑’Ë‰¡àÕ‘Ë¡µ—«™π‘¥¥—∫‡∫‘≈∫Õπ¥å
(double bond) æÕ≈‘‡¡Õ√å„π‡√ ‘́π‡¡∑√‘° ǻ®÷ß¡’≈—°…≥–‡ªìπ “¬µ√ß

 —Èπ Ê ¡’Õπÿ¡Ÿ≈Õ‘ √–æ√âÕ¡∑’Ë®–‡°‘¥æ—π∏–‡ªìπæÕ≈‘‡¡Õ√å “¬¬“«
µàÕ‰ª‰¥â20,21

Õ¬à“ß‰√°Áµ“¡ ¡’°“√»÷°…“¢Õß Aksornmuang ·≈–§≥–5,6

 π—∫ πÿπ°“√„™â “√‰´‡≈π‡æ◊ËÕ‡æ‘Ë¡§«“¡·¢Áß·√ßµàÕ·√ß¥÷ß (tensile
strength) ‚¥¬‡≈◊Õ°„™â “√‰´‡≈π·∫∫ Õß¢«¥™π‘¥‡§≈’¬√åøî≈æÕ√ǻ -
‡≈π∫Õπ¥å·Õ§µ‘‡«‡µÕ√å (Clearfil Porcelain Bond Activator; Kuraray,
Japan) ÷́Ëß®–‡°‘¥ªØ‘°‘√‘¬“‰Œ‚¥√≈‘́ ‘  (hydrolysis reaction) ‡¡◊ËÕº ¡
 “√‰´‡≈π ‡™àπ ·°¡¡“‡ÕÁ¡æ’‡Õ  (°-MPS) ‡¢â“°—∫¡ÕπÕ‡¡Õ√å™π‘¥
∑’Ë‡ªìπ°√¥ (acidic monomer) ¿“¬À≈—ß°“√º ¡°≈ÿà¡Õ—≈§Õ°´’ (alkoxy
group) ¢Õß·°¡¡“‡ÕÁ¡æ’‡Õ ®–∂Ÿ°‰Œ‚¥√‰≈ ǻ (hydrolyzed) ‡ªìπ°≈ÿà¡
‰´≈“πÕ≈ (silanol group) ·≈– “¡“√∂‡°‘¥æ—π∏–‰´≈Õ°‡´π‰¥â°—∫
æ◊Èπº‘«∑’Ë¡’´‘≈‘°“ ´÷Ëß·µ°µà“ß®“° “√‰´‡≈π™π‘¥‚¡‚π∫Õπ¥åæ≈— ∑’Ë
ºà“π°“√‡°‘¥ªØ‘°‘√‘¬“‰Œ‚¥√‰≈´‘ ¡“°àÕπ·≈â« ¡’°“√»÷°…“‡ª√’¬∫
‡∑’¬∫ “√‰´‡≈π Õß™π‘¥ æ∫«à“ “√‰´‡≈π·∫∫ Õß¢«¥¡’ª√–-
 ‘∑∏‘¿“æ¥’°«à“ “√‰´‡≈π∑’Ëºà“π°“√‡°‘¥ªØ‘°‘√‘¬“¡“°àÕπ·≈â«22

®÷ßÕ“®‡ªìπ‡Àµÿº≈∑’Ë∑”„Àâº≈°“√»÷°…“∑’Ë‰¥â·µ°µà“ß°—π

√Ÿª∑’Ë 6 æ◊Èπº‘«¢Õß‰ø‡∫Õ√å‚æ µå¿“¬À≈—ß®“°°“√ª√—∫ ¿“æº‘«¥â«¬ “√‰´‡≈π
®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥ °”≈—ß¢¬“¬ 500 ‡∑à“
≈Ÿ°»√· ¥ß‚§√ß √â“ß‰ø‡∫Õ√å·°â«

Fig. 6 Representative SEM micrograph of a[Ilanized post (x500), an

arrow indicates glass fiber
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„π∫“ß°“√»÷°…“æ∫«à“°“√„™â “√‰´‡≈π™π‘¥‚¡‚π∫Õπ¥å‡Õ 
™à«¬‡æ‘Ë¡§à“§«“¡·¢Áß·√ß¬÷¥µ‘¥°—∫‰ø‡∫Õ√å‚æ µå∑’Ë¡’Õ’æÕ°´’‡√´‘π
‡ªìπ à«πª√–°Õ∫  “‡Àµÿπà“®–‡π◊ËÕß¡“®“° “√‰´‡≈πÕ“®™à«¬‡æ‘Ë¡
°“√‰À≈·ºà„Àâ°—∫‡√´‘π §Õ¡‚æ ‘µ ∑”„Àâ‡°‘¥°“√¬÷¥µ‘¥‰¥â¥’¢÷Èπ  àßº≈
„Àâ¡’§«“¡·¢Áß·√ßµàÕ·√ß¥÷ß∑’Ë Ÿß¢÷Èπ4

°≈ÿà¡∑’Ë 3 ‡¡◊ËÕ∑”°“√ª√—∫ ¿“æº‘«‰ø‡∫Õ√å‚æ µå¥â«¬°√¥
øÕ øÕ√‘°√âÕ¬≈– 37.0 ‡ªìπ‡«≈“ 1 π“∑’ ≈â“ßπÈ” æ∫«à“æ◊Èπº‘«¢Õß
‰ø‡∫Õ√å‚æ µå¡’≈—°…≥–‡™àπ‡¥’¬«°—∫°≈ÿà¡§«∫§ÿ¡ °√¥øÕ øÕ√‘°‰¡à
 “¡“√∂≈–≈“¬‡√´‘π‡¡∑√‘°´å∑’ËÕ¬Ÿà≈âÕ¡√Õ∫‚§√ß √â“ß‰ø‡∫Õ√å·°â«‰¥â

¥—ß¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥√Ÿª∑’Ë 7A ·≈–
‡¡◊ËÕ∑“º‘«‰ø‡∫Õ√å‚æ µå¥â«¬ “√‰´‡≈π™π‘¥‚¡‚π∫Õπ¥åæ≈—  æ∫«à“
æ◊Èπº‘«∑’Ë‰¥â¡’≈—°…≥–‡√’¬∫§≈â“¬°—∫°≈ÿà¡∑’Ë 2 ¥—ß¿“æ®“°°≈âÕß®ÿ≈-
∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥√Ÿª∑’Ë 7B  à«π§à“§«“¡·¢Áß·√ß¬÷¥
‡©◊Õπ‡©≈’Ë¬„Àâº≈‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ °“√
ª√—∫ ¿“æº‘«‰ø‡∫Õ√å‚æ µå¥â«¬°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈–
37.0 Õ“®‡ªìπ°“√∑”§«“¡ –Õ“¥æ◊Èπº‘«‰ø‡∫Õ√å‚æ µå‡∑à“π—Èπ ·µà‰¡à
∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß≈—°…≥–æ◊Èπº‘«¢Õß‰ø‡∫Õ√å‚æ µå ́ ÷Ëß Õ¥-
§≈âÕß°—∫°“√»÷°…“¢Õß Valandro ·≈–§≥–10 ∑’Ë„™â‰ø‡∫Õ√å‚æ µå
™π‘¥‰≈∑å‚æ µå (Light Post; Bisco, USA) °“√»÷°…“¢Õß DûArcangelo
·≈–§≥–9 ∑’Ë„™â‰ø‡∫Õ√å‚æ µå™π‘¥‡Õπ‚¥‰≈∑å‚æ µå (Endo Light Post;
RTD, France) ·≈–°“√»÷°…“¢Õß Albashaireh ·≈–§≥–17 ∑’Ë„™â‰ø
‡∫Õ√å‚æ µå™π‘¥Õ’́ ’Ë‚æ µå (EasyPost; Dentsply, USA) ÷́Ëß„Àâº≈°“√
»÷°…“‡™àπ‡¥’¬«°—π

°≈ÿà¡∑’Ë 4 ∑”°“√ª√—∫ ¿“æº‘«¥â«¬°“√‡ªÉ“∑√“¬·∫∫¢â“ß
‡°â“Õ’È∑—πµ·æ∑¬å ·≈–∑”§«“¡ –Õ“¥¥â«¬‡§√◊ËÕßÕ—≈µ√“‚´π‘° å æ∫
«à“æ◊Èπº‘«¢Õß‰ø‡∫Õ√å‚æ µå¡’§«“¡¢√ÿ¢√–¡“°¢÷Èπ ·≈–æ∫°“√·µ°-
À—°¢Õß‚§√ß √â“ß‰ø‡∫Õ√å·°â« ¥—ß¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°-
µ√Õπ™π‘¥ àÕß°√“¥ √Ÿª∑’Ë 8A (√Ÿª¥“«) ·≈–‡¡◊ËÕ∑“º‘«‰ø‡∫Õ√å
‚æ µå¥â«¬ “√‰´‡≈π™π‘¥‚¡‚π∫Õπ¥åæ≈—  æ∫«à“æ◊Èπº‘«‰ø‡∫Õ√å
‚æ µå¡’≈—°…≥–‡√’¬∫¢÷Èπ¥—ß¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ
™π‘¥ àÕß°√“¥ √Ÿª∑’Ë 8B ‚¥¬§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬¢Õß
°“√ª√—∫ ¿“æº‘«‰ø‡∫Õ√å‚æ µå¥â«¬°“√‡ªÉ“∑√“¬·∫∫¢â“ß‡°â“Õ’È

√Ÿª∑’Ë 7A æ◊Èπº‘«¢Õß‰ø‡∫Õ√å‚æ µå¿“¬À≈—ß®“°°“√ª√—∫ ¿“æº‘«¥â«¬°√¥
øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37.0 ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ
™π‘¥ àÕß°√“¥ °”≈—ß¢¬“¬ 500 ‡∑à“ ≈Ÿ°»√· ¥ß‚§√ß √â“ß‰ø‡∫Õ√å·°â«

Fig. 7A Representative SEM micrograph of the post surface after

treatment with 37% phosphoric acid  (x500), an arrow indicates

glass fiber

√Ÿª∑’Ë 7B æ◊Èπº‘«¢Õß‰ø‡∫Õ√å‚æ µå¿“¬À≈—ß®“°°“√ª√—∫ ¿“æº‘«¥â«¬°√¥
øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37.0 ·≈–µ“¡¥â«¬°“√∑“ “√‰´‡≈π
®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥ °”≈—ß¢¬“¬ 500 ‡∑à“
≈Ÿ°»√· ¥ß‚§√ß √â“ß‰ø‡∫Õ√å·°â«

Fig. 7B Representative SEM micrograph of the post surface after

treatment with 37% phosphoric acid and silane application

(x500), an arrow indicates glass fiber

√Ÿª∑’Ë 8A æ◊Èπº‘«¢Õß‰ø‡∫Õ√å‚æ µå¿“¬À≈—ß®“°°“√ª√—∫ ¿“æº‘«¥â«¬°“√‡ªÉ“
∑√“¬¢â“ß‡°â“Õ’È∑—πµ·æ∑¬å®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß
°√“¥ °”≈—ß¢¬“¬ 500 ‡∑à“ ≈Ÿ°»√· ¥ß‚§√ß √â“ß‰ø‡∫Õ√å·°â« √Ÿª¥“«
· ¥ß‚§√ß √â“ß‰ø‡∫Õ√å∑’Ë·µ°À—°

Fig. 8A Representative SEM micrograph of the post surface after

sandblasting (x500), an arrow indicate glass fiber, a star

indicates fracture part of fiber
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Fig. 8B Representative SEM micrograph of the post surface after

sandblasting and silane application (x500), an arrow indicates

glass fiber
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Abstract
The purpose of this study was to evaluate the effect of surface treatments on shear

bond strength between fiber posts and resin composites. Sixteen FRC Postec® Plus posts

were divided into 4 groups according to the post surface treatment: Group 1 no surface

treatment (control); Group 2 applying a silane coupling agent; Group 3 etching with 37%

phosphoric acid, rinsing and silane application; Group 4 sandblasting, cleaning and silane

application. The posts were coated with the light cure adhesive resin. The treated posts

were placed centrally in cylindrical molds which were then filled with the resin composites.

Each cylindrical specimen was sliced to make disc specimens 1 mm. thick using Isomet

saw. Five disc specimens were obtained in each cylindrical specimen and then polished

with sandpaper No.600, 800 and 1200 (N=20). The shear bond strengths were tested using

the Instron® testing machine to measure the force (MPa) which pushed the posts out of the

resin composites. The means of shear bond strength were statistically analyzed using one

way analysis of variance (ANOVA). There was no significant difference in the means of

shear bond strength at all groups (p > .05)

Key words: fiber post; shear bond strength; surface treatment
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