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∫∑«‘∑¬“°“√ 
Original Article 

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

„™â°“«‰æ√‡¡Õ√å 4 ™π‘¥ §◊Õ ‡¡µ“ø“µå ´’’¥∑Ÿ ‚Õ‡æ§

‰æ√‡¡Õ√å ‡¡∑—≈‰æ√‡¡Õ√å∑Ÿ ·≈–Õ—≈≈Õ¬‰æ√‡¡Õ√å µàÕ§à“

§«“¡·¢Áß·√ß¬ ÷¥‡© ◊Õπ√–À«à“ß‡√´ ‘π´ ’‡¡πµå™π‘¥

æ“π“‡«’¬ ‡Õø ·≈–´Ÿ‡ªÕ√å∫Õπ¥å ´’·Õπ¥å∫’ °—∫‚≈À–

À≈àÕº¡π‘‡°‘≈-‚§√‡¡’¬¡ ‚¥¬∑”™‘Èπß“π√Ÿª∑√ß°√–∫Õ° 

2 ¢π“¥§◊Õ ‡âπºà“π»Ÿπ¬å°≈“ß 7 ·≈– 9 ¡‘≈≈‘‡¡µ√ 

Àπ“ 2 ¡‘≈≈‘‡¡µ√ ®“°π—Èπ¬÷¥™‘Èπß“π‡¢â“¥â«¬°—π‚¥¬

·¬°µ“¡™π‘¥¢Õß‡√´‘π´’‡¡πµå√à«¡°—∫°“√„™â·≈–‰¡à„™â

°“«‰æ√‡¡Õ√å (°≈ÿà¡≈– 10 ™‘Èπ) ‡°Á∫™‘Èπß“π‰«â„ππÈ”

Õÿ≥À¿Ÿ¡‘ 37±2 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß 

·≈â«π”™‘Èπß“π¡“∑¥Õ∫§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ¥â«¬

‡§√◊ËÕß∑¥Õ∫Õ‘πµ√Õπ º≈°“√∑¥≈Õßæ∫«à“ °≈ÿà¡

‡√´‘π´’‡¡πµå™π‘¥æ“π“‡«’¬ ‡Õø∑’Ë„™â√à«¡°—∫ ´’’¥∑Ÿ ‚Õ

‡æ§‰æ√‡¡Õ√å ¡’§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬·µ°µà“ß

Õ¬à“ß¡’π—¬”§—≠°—∫°≈ÿà¡‰¡à„™â°“«‰æ√‡¡Õ√å „π¢≥–∑’Ë

°≈ÿà¡‡√´‘π´’‡¡πµå™π‘¥´Ÿ‡ªÕ√å∫Õπ¥å ´’·Õπ¥å∫’ ∑’Ë„™â√à«¡

°—∫‡¡µ“ø“µå¡’§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬Ÿßÿ¥ 

·µà‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬”§—≠°—∫°≈ÿà¡‰¡à„™â°“«‰æ√-

Abstract 
       The purpose of this study was to evaluate the 

effect of four primers, i.e., METAFAST (MF), 

Cesead II Opaque Primer (CP II) METAL 

PRIMER II (MP II), and ALLOY PRIMER (AP), 

on the shear bond strength between two resin 

cements, Panavia F (PF) and Superbond C&B 

(SB), and Nickel-chromium (Ni-Cr) casting 

alloys. Two sizes of cylinder specimens (φ7x2,  

φ9x2 mm, 100 pairs each) were cast. They were 

bonded  with ten combinations of four adhesive 

primers and two resin cements. Then they were 

stored in a 37±2°C waterbath for 24 hrs, and 

subjected to the shear bond test using universal 

testing machine (Instron®). Results showed the 

group that used PF with CP II and also 

demonstrated a significant difference compared 

to those without primer (NP). The ones using SB 

with MF exhibited the greatest mean shear bond 

strength but no significant difference was found 
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‡¡Õ√å ®“°°“√»÷°…“π’È√ÿª‰¥â«à“°“√„™â´’’¥ ∑Ÿ ‚Õ‡æ§

‰æ√‡¡Õ√å√à«¡°—∫‡√´‘π´’‡¡πµå™π‘¥æ“π“‡«’¬‡Õø„π°“√

¬÷¥‚≈À–À≈àÕº¡ „Àâ§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬

Ÿßÿ¥ „π¢≥–∑’Ë°“√„™â‡√´‘π´’‡¡πµå™π‘¥´Ÿ‡ªÕ√å∫Õπ¥å ´’

·Õπ¥å∫’ ‰¡à®”‡ªìπµâÕß„™â°“«‰æ√‡¡Õ√å  

 

§”‰¢√À—: °“«‰æ√‡¡Õ√å  ‡√´‘π´’‡¡πµå ‚≈À–À≈àÕº¡

π‘‡°‘≈-‚§√‡¡’¬¡ 

when compared with no primer. Conclusion of  

this study showed the use of CP II for bond 

between Ni-Cr casting alloy and PF resulted in a 

high bond strength. SB group was not necessary  

to use adhesive primer. 

 

Keywords: adhesive primer, resin cement, Ni-Cr 

∫∑π” 
 ‚≈À–º¡æ◊Èπ∞“π (base metal alloy)(1,2) ‡™àπ ‚≈À–

À≈àÕº¡π‘‡°‘≈-‚§√‡¡’¬¡-‡∫√‘≈‡≈’¬¡ (Ni-Cr-Be alloy) 

‰¥âæ—≤π“¢÷Èπ¡“„™â„πß“π∑“ß∑—πµ°√√¡ ∑”„Àâ§ÿ≥¡∫—µ‘

∑“ß°“¬¿“æ¥’¢÷Èπ‡™àπ ¡’§«“¡·¢Áß·√ßŸß “¡“√∂‡™◊ËÕ¡

¬÷¥°—∫æÕ√å´‡≈π‰¥â¥’ ·≈–¡’§«“¡µâ“π∑“πµàÕ°“√∫‘¥ßÕ 

(sag resistance) ¡“°°«à“‚≈À–°≈ÿà¡Õ◊Ëπ Õ’°∑—Èß¡’√“§“∂Ÿ° 

®÷ß¬—ß§ß„™â„πß“π§√Õ∫øíπ·≈––æ“πøíπ ´÷Ëß„π¢—ÈπµÕπ

°“√¬÷¥™‘ Èπß“π¡’·π«‚πâ¡°“√„™â‡√´‘π´’‡¡πµå¡“°¢÷ Èπ 

‡æ√“–‡√´‘π´’‡¡πµå¡’°“√≈–≈“¬πÈ”πâÕ¬ ¡’§«“¡·¢Áß·√ß

·≈–§«“¡§ß∑πµàÕ°“√÷°°√àÕπŸß ‡°‘¥°“√√—Ë«´÷¡∑’Ë¢Õ∫

§√Õ∫øíπµË” ¡’§«“¡“¡“√∂„π°“√¬÷¥µ‘¥∑“ß‡§¡’°—∫

‚§√ß√â“ß¢ÕßøíπŸß ·≈–¡’§ÿ≥¡∫—µ‘∑“ß°“¬¿“æ∑’Ë¥’(3-5) 

°“√¬÷¥™‘Èπß“π∑’Ë¡’‚≈À–‡ªìπÕß§åª√–°Õ∫¢Õß¥â«¬‡√´‘π

´’‡¡πµå∫πæ◊Èπº‘«‚≈À–∑’Ë∂Ÿ°‡µ√’¬¡„Àâ‡À¡“–¡ ‚¥¬Õ“»—¬

°“√‡™◊ËÕ¡¬÷¥¢Õß‡√´‘π´’‡¡πµå°—∫ÕÕ°‰´¥å (oxide) ¢Õß

‚≈À–º¡∑’Ë¡’∏“µÿÕß§åª√–°Õ∫®”æ«° π‘‡°‘≈ ‚§√‡¡’¬¡ 

‚§∫Õ≈µå ∑Õß·¥ß À√◊Õ¥’∫ÿ° ‡ªìπµâπ(6-8) ¥—ßπ—Èπ°“√‡µ√’¬¡

æ◊Èπº‘« (surface treatment) ¢Õß‚≈À–°àÕπ°“√¬÷¥µ‘¥¥â«¬

‡√´‘π´’‡¡πµå‡ªìπ‘Ëß”§—≠ ‡æ◊ËÕ„Àâ§à“§«“¡·¢Áß·√ß·≈–

§«“¡∑π∑“π¢Õß·√ß¬÷¥µ‘¥√–À«à“ß‡√´‘π´’‡¡πµå°—∫‚≈À–

À≈àÕº¡¡’§à“Ÿßÿ¥ ·≈–«—¥ÿ∫Ÿ√≥–“¡“√∂§ß∑π·≈–

µ‘¥Õ¬Ÿà„π™àÕßª“°‰¥â¬“«π“π ‰¡à‡°‘¥§«“¡‡’¬À“¬   

 °“√‡µ√’¬¡æ◊Èπº‘«¢Õß‚≈À–º¡¡’À≈“¬«‘∏’‡™àπ °“√

„™â°√¥°—¥¥â«¬‰øøÑ“(9,10) “√‡§¡’°—¥æ◊Èπº‘«(11) °“√‡§≈◊Õ∫

æ◊Èπº‘«¥â«¬ ‘́≈‘§Õπ ÕÕ°‰´¥å(12-15) °“√„™â°“«‰æ√‡¡Õ√å(6,16-18) 

‡ªìπµâπ  °“√‡µ√’¬¡æ◊Èπº‘«‚≈À–¡’À≈“¬«‘∏’µâÕß„™â‡§√◊ËÕß

¡◊Õæ‘‡»…À√◊Õ¢—ÈπµÕπ°“√∑”¬ÿàß¬“°(13,14,19) ¡’√“§“·æß  

„™â‡«≈“¡“° ·≈–‰¡à–¥«°∑’Ë®–π”¡“„™â„π§≈‘π‘° ¥—ßπ—Èπ

°“√ª√—∫¿“ææ◊Èπº‘«‚≈À–¥â«¬°“«‰æ√‡¡Õ√å™π‘¥µà“ßÊ¡’

·π«‚πâ¡π”¡“„™âß“π∑“ß§≈‘π‘°¡“°¢÷Èπ ‡π◊ËÕß®“°„™âßà“¬ 

–¥«° √«¥‡√Á« ‰¡àµâÕßÕ“»—¬‡§√◊ËÕß¡◊Õæ‘‡»… ·≈–√“§“

‰¡à·æß °“«‰æ√‡¡Õ√å®÷ß‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ëπà“π„® 

´÷Ëß„πªí®®ÿ∫—πæ∫«à“°“«‰æ√‡¡Õ√å∑’Ë¡’¢“¬„π∑âÕßµ≈“¥∑—Èß

„π·≈–µà“ßª√–‡∑»¡’À≈“¬™π‘¥ ´÷Ëß“¡“√∂®”·π°°“«

‰æ√‡¡Õ√å‰¥â’Ëª√–‡¿∑§◊Õ(7) °≈ÿà¡Õπÿæ—π∏å¢Õß°√¥§“√å∫Õ°

´‘≈‘° (carboxylic acid derivatives) °≈ÿà¡Õπÿæ—π∏å¢Õß 

°√¥øÕøÕ√‘° (phosphoric acid derivatives) °≈ÿà¡

‰∏Õ—≈À√◊Õ‰∏‚Õπ (thiol or thione group) °≈ÿà¡Õπÿæ—π∏å

¢Õß°√¥‰∏‚ÕøÕ‡øµ (thiophosphoric acid deriva-
tives) ‚¥¬°“«‰æ√‡¡Õ√å°≈ÿà¡Õπÿæ—π∏å¢Õß°√¥§“√å∫Õ°´‘

≈‘° °≈ÿà¡Õπÿæ—π∏å¢Õß°√¥øÕøÕ√‘°“¡“√∂‡™◊ËÕ¡¬÷¥¥â«¬

æ—π∏–‡§¡’°—∫‚≈À–À≈àÕº¡æ◊Èπ∞“π (predominantly 
base alloy) °≈ÿà¡‰∏Õ—≈À√◊Õ‰∏‚Õπ“¡“√∂‡™◊ËÕ¡¬÷¥¥â«¬

æ—π∏–‡§¡’°—∫‚≈À–À≈àÕº¡¡’µ√–°Ÿ≈ (noble alloy) ·≈–

°≈ÿà¡Õπÿæ—π∏å¢Õß°√¥‰∏‚ÕøÕ‡øµ“¡“√∂‡™◊ËÕ¡¬÷¥¥â«¬

æ—π∏–‡§¡’°—∫‚≈À–À≈àÕº¡∑—ÈßÕß™π‘¥(7) ß“π«‘®—¬π’È¡ÿàß

‡πâπ°“√∑¥Õ∫§«“¡·¢Áß·√ß¢Õß·√ß¬÷¥‡©◊Õπ√–À«à“ß

‡√´‘π´’‡¡πµåÕß™π‘¥°—∫‚≈À–À≈àÕº¡π‘‡°‘≈-‚§√‡¡’¬¡-

‡∫√‘≈‡≈’¬¡ º≈°“√„™â°“«‰æ√‡¡Õ√å §«“¡·¢Áß·√ß¢Õß·√ß

¬÷¥‡©◊Õπ¢Õß‡√´‘π´’‡¡πµå‡æ◊ËÕ‡ªìπ·π«∑“ß‰ªª√–¬ÿ°µå„™â

∑“ß§≈‘π‘°‰¥âÕ¬à“ß∂Ÿ°µâÕß 

 

«—¥ÿÕÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß 
 «—¥ÿ∑’Ë„™â„π°“√∑¥≈Õßπ’È‰¥â·°à‚≈À–À≈àÕº¡π‘‡°‘≈-

‚§√‡¡’¬¡-‚¡≈‘∫¥’π—¡-‡∫Õ√‘≈‡≈’¬¡  (Classic vision TM 
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Pisces, William Co., Amherst, N.Y. batch number 
s9787P) (µ“√“ß∑’Ë1) ‡√´‘π´’‡¡πµå 2 ™π‘¥(µ“√“ß∑’Ë2) ‰¥â

·°àæ“π“‡«’¬ ‡Õø (Panavia F)·≈–´Ÿ‡ªÕ√å∫Õπ¥å ´’·Õπ¥å

∫’ (Super-bond C&B)·≈–°“«‰æ√‡¡Õ√å 4 ™π‘¥(µ“√“ß

∑’Ë2)  

 

µ“√“ß∑’Ë 1 ·¥ßÕß§åª√–°Õ∫¢Õß‚≈À–À≈àÕº¡π‘‡° ‘≈-

‚§√‡¡’¬¡  
Table 1 Composition of Ni-Cr casting alloy. 
 

Material 
(abbreviation) 

Trade name Composition(%) Manufacturer 

Ni-Cr Casting alloy  
(Ni-Cr-Mo-Be) 

Classic vision  
TM Pisces 

Ni73.7,Cr12.6, 
Mo8.0,Al3.3, 
Be1.7,Si<1,Fe<1 

William Co., 
Amherst, N.Y. 

 
µ“√“ß∑’Ë 2  ·¥ß™π‘¥¢Õß‡√´‘π´’‡¡πµå·≈–°“«‰æ√‡¡Õ√å 
Table 2  Resin cements and adhesive primers.  
 

Material Product name 
(abbreviation) 

Component Function  
group 

Metal  
alloy 

Manufacturer Batch 
Number 

Resin 
Cement 

Panavia F (PF) Bis-GMA, 
MDP 

Methacrylate 
group 

- Kuraray Co., 
Tokyo,Japan 

51293 

 Super-bond  
C&B (SB) 

PMMA  
MMA-4-

META, TBB 

Methacrylate 
group 

- Sun Medical Co., 
Ltd.,Kyots,Japan 

EE1 

Primer METAFAST 
(MF) 

4-META Carboxyl group base Sun Medical 
Co.,Ltd., 

Kyots,Japan 

70801 

 Cesead II 
Opaque  

Primer (CPII) 

MDP Phosphate 
group 

base Kuraray Co., 
Tokyo,Japan 

0098DA 

 METAL 
PrimerII 
(MPII) 

MEPS Thiophosphate base 
noble 

GC Co., Japan 0108081 

 ALLOY 
Primer 
(AP) 

MDP+
VBATDT 

Phosphate 
group 

Thiol–thione 

base 
noble 

Kuraray Co., 
Tokyo,Japan 

091AA 

 

Bis-GMA=Bis-glycidylmethacrylate; MDP=10-methacry-
loyloxydecyldihydrogen phosphate; PMMA=Polymetylme-
thacrylate; MMA=metylmethacrylate; 4-META= 4-Metha-
cryloyloxyethyl trimellitateanhydride; TBB=Tri-n-butyl-
borane; MEPS=Methacryloyloxyalkyl thiophosphate derivative  

 
¢—ÈπµÕπ°“√‡µ√’¬¡™‘Èπß“π‚≈À–À≈àÕº¡  
 π”°√–«π¢’Èº÷Èß√Ÿª∑√ß°√–∫Õ°¢π“¥‡âπºà“π»Ÿπ¬å 

°≈“ß 7 ·≈– 9 ¡‘≈≈‘‡¡µ√ Àπ“ 2 ¡‘≈≈‘‡¡µ√ Õ¬à“ß≈– 

100 ™‘Èπ π”‰ª‡À«’Ë¬ß¥â«¬‚≈À–º¡π‘‡°‘≈-‚§√‡¡’¬¡-

‚¡≈‘∫¥‘π—¡-‡∫Õ√‘≈‡≈’¬¡ ®”π«π 100 ™‘Èπ π”™‘Èπ‚≈À–À≈àÕ

º¡∑—ÈßÀ¡¥ ¢—¥°√–¥“…∑√“¬‡∫Õ√å 600 ®π‡√’¬∫ ®“°

π—Èπ„™âÕ–§√‘≈‘°‡√´‘π™π‘¥°àÕµ—«¥â«¬ªØ‘°‘√‘¬“‡§¡’ ¬÷¥™‘Èπ

‚≈À–À≈àÕº¡∑’Ë¡’‡âπºà“π»Ÿπ¬å°≈“ß 9 ¡‘≈≈‘‡¡µ√°—∫∑àÕ

æ’«’´’¢π“¥‡âπºà“π»Ÿπ¬å°≈“ß«—¥®“°¢Õ∫πÕ° 22 ¡‘≈≈‘-

‡¡µ√ Ÿß 20 ¡‘≈≈‘‡¡µ√ ‚¥¬„ÀâÕ¬Ÿàµ√ß°≈“ß·≈–Àπâ“µ—¥

¢Õß™‘Èπß“π‡¡Õ¢Õ∫¢Õß∑àÕæ’«’´’ π”™‘Èπß“π‡ªÉ“∑√“¬

Õ–≈Ÿ¡‘π—¡ ÕÕ°‰´¥å¢π“¥ 50 ‰¡§√Õπ ¥â«¬‡§√◊ËÕß‡ªÉ“

∑√“¬‡æÁπ∫≈“‡µÕ√å∑Ÿ (PenBlaster II, Shofu Inc, 
Kyoto, Japan) §«“¡¥—π 0.5 ‡¡°–ª“§“≈ «“ßÀà“ß®“°

À—«‡ªÉ“ 10 ¡‘≈≈‘‡¡µ√‡ªìπ‡«≈“ 5 «‘π“∑’ π”‰ª∑” 

§«“¡–Õ“¥¥â«¬‡§√◊ËÕßÕ—≈µ√“‚´π‘§ (Branson 5210, 
Bransonic Ultrasonic Co.,Germany) 10 π“∑’„ππÈ”

°≈—Ëπ ‡æ◊ËÕ∑”§«“¡–Õ“¥™‘Èπß“π ·≈â«¬°¢÷Èπ∑‘Èß„Àâ·Àâß ≥ 

Õÿ≥À¿Ÿ¡‘ÀâÕß 

 

¢—ÈπµÕπ°“√¬÷¥™‘Èπ‚≈À–À≈àÕº¡  
   ÿà¡µ—«Õ¬à“ß™‘Èπß“π‚≈À–À≈àÕº¡π‘‡°‘≈-‚§√‡¡’¬¡-

‚¡≈‘∫¥’π—¡-‡∫Õ√‘≈‡≈’¬¡∑’≈–§Ÿà®π§√∫ 100 §Ÿà ®“°π—Èπ

∑”°“√ÿà¡µ—«Õ¬à“ß·µà≈–§ŸàÕÕ°‡ªìπ 2 °≈ÿà¡„À≠à °≈ÿà¡≈– 

50 §Ÿà ‚¥¬°≈ÿà¡∑’Ë 1„™â‡√´‘π´’‡¡πµå™π‘¥æ“π“‡«’¬ ‡Õø 

°≈ÿà¡∑’Ë 2 „™â‡√´‘π´’‡¡πµå™π‘¥´Ÿ‡ªÕ√å∫Õπ¥å ´’·Õπ¥å∫’ ®“°

π—Èπ·∫àß°≈ÿà¡∑’Ë 1 ·≈– 2 ‡ªìπ°≈ÿà¡∑¥≈Õß 5 °≈ÿà¡Ê ≈– 10 

§Ÿà §◊Õ°≈ÿà¡∑¥≈Õß∑’Ë‰¡à„™â°“«‰æ√‡¡Õ√å (NP) °≈ÿà¡∑¥≈Õß

‡¡µ“ø“µå °≈ÿà¡∑¥≈Õß´’’¥ ∑Ÿ ‚Õ‡æ§‰æ√‡¡Õ√å °≈ÿà¡ 

∑¥≈Õß‡¡∑—≈‰æ√‡¡Õ√å ∑Ÿ·≈–°≈ÿà¡Õ—≈≈Õ¬‰æ√‡¡Õ√å 

(µ“√“ß∑’Ë 3) 

 

µ“√“ß∑’Ë 3 ·¥ß°“√·∫àß°≈ÿà¡°“√∑¥≈Õß 

Table 3  Divided experimental groups. 

‚≈À–À≈àÕº¡π‘‡°‘≈-‚§√‡¡’¬¡-‚¡≈‘∫¥’π—¡-‡∫Õ√‘≈‡≈’¬¡®”π«π 100 §Ÿà 

æ“π“‡«’¬ ‡Õø 50 §Ÿà ´Ÿ‡ªÕ√å∫Õπ¥å ´’·Õπ¥å∫’ 50 §Ÿà 

‰¡à„™â°“«‰æ√‡¡Õ√å 10 §Ÿà 
‡¡µ“ø“µå 10 §Ÿà 

´’’¥ ∑Ÿ ‚Õ‡æ§‰æ√‡¡Õ√å 10 §Ÿà 
‡¡∑—≈‰æ√‡¡Õ√å ∑Ÿ 10 §Ÿà 
Õ—≈≈Õ¬‰æ√‡¡Õ√å 10 §Ÿà 

‰¡à„™â°“«‰æ√‡¡Õ√å 10 §Ÿà 
‡¡µ“ø“µå 10 §Ÿà 

´’’¥ ∑Ÿ ‚Õ‡æ§‰æ√‡¡Õ√å 10 §Ÿà 
‡¡∑—≈‰æ√‡¡Õ√å ∑Ÿ 10 §Ÿà 
Õ—≈≈Õ¬‰æ√‡¡Õ√å 10 §Ÿà 

 

 π”‡∑ª°“«¥â“π‡¥’¬«∑’Ë¡’√Ÿµ√ß°≈“ß¢π“¥‡âπºà“π

»Ÿπ¬å°≈“ß 5.0 ¡‘≈≈‘‡¡µ√ ¡“µ‘¥∫π°÷Ëß°≈“ß‚≈À–À≈àÕ

º¡¢π“¥ 9 ¡‘≈≈‘‡¡µ√ ‡æ◊ËÕ§«∫§ÿ¡æ◊Èπ∑’Ë°“√¬÷¥µ‘¥„Àâ

‡∑à“°—π∑ÿ°™‘Èπ π”™‘Èπß“π¢π“¥ 7 ¡‘≈≈‘‡¡µ√∑’Ë‡ªìπ§Ÿà°—π¡“

¬÷¥µ‘¥¥â«¬°“«‰æ√‡¡Õ√å·≈–‡√´‘π´’‡¡πµå  ‚¥¬º¡µ“¡

Õ—µ√“à«π¢Õß∫√‘…—∑ºŸâº≈‘µ°”Àπ¥ °¥¥â“π∫π™‘Èπß“π
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¢π“¥‡≈Á°¥â«¬‡§√◊ËÕß¥Ÿ‚√¡‘‡µÕ√å (Durometer model 
471, Pacific transducer Co., CA,U.S.A.) ¢π“¥πÈ”

Àπ—° 1 °‘‚≈°√—¡ ‡æ◊ËÕ§«∫§ÿ¡πÈ”Àπ—°∑’Ë„™â„π°“√¬÷¥™‘Èπ

ß“π∑—ÈßÕß¢π“¥„Àâ‡∑à“°—π∑ÿ°™‘Èπ‡ªìπ‡«≈“ 10 π“∑’ °àÕπ

´’‡¡πµå°àÕµ—«‡¢’Ë¬´’‡¡πµåà«π‡°‘πÕÕ° (”À√—∫æ“π“‡«’¬ 

‡Õø ©“¬·ß√Õ∫™‘Èπß“π 4 µ”·ÀπàßÊ ≈– 20 «‘π“∑’  

®“°π—Èπ©’¥ÕÕ°´’°“√å¥∑Ÿ ‚¥¬√Õ∫∫√‘‡«≥√Õ¬µàÕ¢Õß™‘Èπ

ß“π) ∑‘Èß„Àâ‡°‘¥ªØ‘°‘√‘¬“°àÕµ—« 90 π“∑’ π”™‘Èπß“π∑’Ë¬÷¥

‡√’¬∫√âÕ¬·≈â« π”‰ª·™àπÈ”°≈—Ëπ„πÕà“ß§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘   

(Water baths, WBU 45, Memmert GmbH Co., KG 
Germany) ª√—∫Õÿ≥À¿Ÿ¡‘ 37±2 Õß»“‡´≈‡´’¬ 24 ™—Ë«‚¡ß 

¬°¢÷Èπ∑‘Èß‰«â„Àâ·Àâß π”™‘Èπß“π∑—ÈßÀ¡¥¡“∑¥Õ∫§«“¡

·¢Áß·√ß¢Õß·√ß¬÷¥‡©◊Õπ¥â«¬‡§√◊ËÕß∑¥Õ∫“°≈™π‘¥Õ‘π- 

µ√Õπ (Universal testing machine , Instron® 5566 
H1612 Ltd.,U.S.A.) ‚¥¬µ—Èß§à“§«“¡‡√Á«À—«∑¥Õ∫ 0.5 

¡‘≈≈‘‡¡µ√µàÕπ“∑’ (√Ÿª∑’Ë1)  

 

 

 

 

 

 

 

 

 

 

√Ÿª∑’Ë 1  °“√∑¥Õ∫™‘Èπß“π 
Figure 1 Testing specimens. 
 

 ®“°π—Èππ”§à“§«“¡·¢Áß·√ß¢Õß·√ß¬÷¥‡©◊Õπ¢Õß™‘Èπ

ß“π∑—ÈßÀ¡¥«‘‡§√“–Àå∑“ß∂‘µ‘¥â«¬°“√«‘‡§√“–Àå§«“¡·ª√

ª√«π·∫∫ªí®®—¬‡¥’¬« (One-way ANOVA) ·≈–‡ª√’¬∫

‡∑’¬∫‡™‘ß´âÕπ ™π‘¥∑Ÿ°’¬å (Tukey’s Multiple 
Comparisons) °”Àπ¥√–¥—∫π—¬”§—≠ P<0.05  
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º≈°“√∑¥≈Õß 
µ“√“ß∑’Ë 4 ·¥ß§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬·≈–à«π‡∫’Ë¬ß

‡∫π¡“µ√∞“π¢Õß™‘Èπ∑¥Õ∫„π·µà≈–°≈ÿà¡∑¥≈Õß 
Table 4 Showing the mean shear bond strength 

and the standard deviation of each group. 

°“«‰æ√‡¡Õ√å 

æ“π“‡«’¬ ‡Õø 
´Ÿ‡ªÕ√å∫Õπ¥å  

´’·Õπ¥å∫’ 

§«“¡·¢Áß·√ß¬÷¥
‡©◊Õπ‡©≈’Ë¬± 
à«π‡∫’Ë¬ß‡∫π

¡“µ√∞“π  
(‡¡°°–ª“§“≈) 

§«“¡·¢Áß·√ß¬÷¥
‡©◊Õπ‡©≈’Ë¬± 
à«π‡∫’Ë¬ß‡∫π

¡“µ√∞“π  
(‡¡°°–ª“§“≈) 

‰¡à„™â°“«‰æ√‡¡Õ√å 
‡¡µ“ø“µå 

´’’¥ ∑Ÿ ‚Õ‡æ§‰æ√‡¡Õ√å 
‡¡∑—≈‰æ√‡¡Õ√å ∑Ÿ 
Õ—≈≈Õ¬‰æ√‡¡Õ√å 

36.56±3.05A* 

36.70±2.72 A,B* 

40.82±3.56 C* 

39.82±2.24 A,B,C* 

40.30±2.58 B,C* 

36.59±4.04 a* 

40.20±3.05 a*  
39.22±1.26 a* 

39.06±3.76 a* 

37.63±4.15 a* 

 
*µ—«Õ—°…√µ—«‡¥’¬«°—π ·¥ß∂÷ß §à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ∑’Ë‰¡à¡’§«“¡
·µ°µà“ßÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (P>0.05) 
*Values with the same superscript for each group are not 
significantly different (P>0.05) 

 

√Ÿª∑’Ë 2  §«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬√–À«à“ß‡√´‘π´’‡¡πµå

™π‘¥æ“π“‡«’¬ ‡Õø·≈–°“«‰æ√‡¡Õ√å 
Figure 2 Mean Shear bond strength between PF 

and adhesive primers. 

 º≈¢Õß°“√„™â‡√´‘π´’‡¡πµå™π‘¥æ“π“‡«’¬ ‡Õø √à«¡

°—∫°“√„™â°“«‰æ√‡¡Õ√å™π‘¥´’’¥ ∑Ÿ ‚Õ‡æ§‰æ√‡¡Õ√åÀ√◊Õ

Õ—≈≈Õ¬‰æ√‡¡Õ√å ¡’§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬Ÿß°«à“

°≈ÿà¡∑’Ë‰¡à„™â°“«‰æ√‡¡Õ√å·≈–°≈ÿà¡∑’Ë„™â°“«‰æ√‡¡Õ√å™π‘¥

‡¡µ“ø“µåÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (P<0.05) ·µà‰¡à

·µ°µà“ß°—π°—∫°≈ÿà¡∑’Ë„™â°“«‰æ√‡¡Õ√å™π‘¥‡¡∑—≈‰æ√‡¡Õ√å 
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∑ŸÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (P>0.05) „π¢≥–∑’Ë°≈ÿà¡∑’Ë

‰¡à¡’°“√„™â°“«‰æ√‡¡Õ√å¡’§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬

µË”ÿ¥ ·µà‰¡à·µ°µà“ß°—π°—∫°≈ÿà¡∑’Ë„™â°“«‰æ√‡¡Õ√å™π‘¥ 

‡¡µ“ø“µåÀ√◊Õ‡¡∑—≈‰æ√‡¡Õ√å ∑ŸÕ¬à“ß¡’π—¬”§—≠∑“ß

∂‘µ‘ (P>0.05) ¥—ß√Ÿª∑’Ë 2 

 º≈°“√„™â‡√´‘π´’‡¡πµå™π‘¥´Ÿ‡ªÕ√å∫Õπ¥å ´’·Õπ¥å∫’ 

√à«¡°—∫°“√„™âÀ√◊Õ‰¡à„™â°“«‰æ√‡¡Õ√å¢Õß∑ÿ°°≈ÿ à¡°“√

∑¥≈Õß¡’§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬‰¡à·µ°µà“ß°—π

Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (P>0.05) ¥—ß√Ÿª∑’Ë 3 

 

∫∑«‘®“√≥å 
 ®“°º≈°“√∑¥≈Õß æ∫«à“°“√„™â‡√´‘π´’‡¡πµå™π‘¥

æ“π“‡«’¬ ‡ÕøÀ√◊Õ™π‘¥´Ÿ‡ªÕ√å∫Õπ¥å  ´’·Õπ¥å∫’¬÷¥‚≈À–

À≈àÕº¡π‘‡°‘≈-‚§√‡¡’¬¡√à«¡°—∫°“√„™âÀ√◊Õ‰¡à„™â°“«‰æ√-

‡¡Õ√å¡’§à“§«“¡·¢Áß·√ß¢Õß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬‰¡à·µ°µà“ß

°—π¡“°π—° ‚¥¬¡’§à“§«“¡·¢Áß·√ß¢Õß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬

Ÿß¢÷ÈπÕ¬à“ß¡’π—¬”§—≠ ‡©æ“–°≈ÿà¡‡√´‘π´’‡¡πµå™π‘¥

æ“π“‡«’¬ ‡Õø  ∑’Ë„™â√à«¡°—∫Õ—≈≈Õ¬‰æ√‡¡Õ√å ·≈– ´’’¥ ∑Ÿ 

‚Õ‡æ§‰æ√‡¡Õ√å‡∑à“π—Èπ „π°≈ÿà¡‡√´‘π´’‡¡πµå™π‘¥´Ÿ‡ªÕ√å 

∫Õπ¥å ´’·Õπ¥å∫’‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬”§—≠

¢Õß§à“§«“¡·¢Áß·√ß¢Õß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬¢Õß°“√„™â·≈–

‰¡à„™â°“«‰æ√‡¡Õ√å Õ“®‡π◊ËÕß¡“®“°‡√´‘π´’‡¡πµå∑—ÈßÕß 

™π‘¥π’ È¡ ’§ ÿ≥¡∫—µ ‘„π°“√¬÷¥µ‘¥°—∫‚≈À–À≈àÕº¡

ª√–‡¿∑π’È ‡æ√“–‡√´‘π´’‡¡πµå™π‘¥æ“π“‡«’¬ ‡Õø¡’Õß§å

ª√–°Õ∫¢Õß‡ÕÁ¡¥’æ’∑’Ë¡’°≈ÿà¡øÕ‡øµ ·≈–´Ÿ‡ªÕ√å∫Õπ¥å 

´’·Õπ¥å∫’  ¡’‚¡‚π‡¡Õ√å∑’Ë¡’Õß§åª√–°Õ∫¢Õß‚ø√å‡¡µ“·≈–

¡’°≈ÿà¡∑”ß“πÕ¬Ÿà„π√Ÿª§“√å∫Õ°´‘≈ ‡™àπ‡¥’¬«°—∫°“«‰æ√-

‡¡Õ√å(5,17) ‚¥¬°“«‰æ√‡¡Õ√å∑’Ë¡’‡ÕÁ¡¥’æ’Õß§å‡ªìπª√–°Õ∫ 

§◊Õ ´’’¥ ∑Ÿ ‚Õ‡æ§‰æ√‡¡Õ√å·≈–Õ—≈≈Õ¬‰æ√‡¡Õ√å(20) à«π

°“«‰æ√‡¡Õ√å∑’Ë¡’Õß§åª√–°Õ∫‡ªìπ‚ø√å‡¡µ“§◊Õ ‡¡µ“

ø“µå(16) „π¢≥–∑’Ë‡¡∑—≈‰æ√‡¡Õ√å ∑Ÿ¡’Õß§åª√–°Õ∫¢Õß

‡ÕÁ¡Õ’æ’‡Õ(21) ´÷Ëß¡’°≈ÿà¡∑”ß“π‡ªìπøÕ‡øµ√«¡Õ¬Ÿà¥â«¬ 

∑”„Àâ“¡“√∂¬÷¥µ‘¥°—∫ÕÕ°‰´¥å¢Õß‚≈À–‰¥â‡™àπ°—π ‚¥¬

ª≈“¬¥â“π∑’Ë¡’À¡ŸàøÕ‡øµÀ√◊Õ§“√å∫Õ°´‘≈¢Õß°“«‰æ√-

‡¡Õ√å“¡“√∂∑”ªØ‘°‘√‘¬“°—∫Õ–µÕ¡¢Õß‚≈À–‡™àπ π‘‡°‘≈ 

‚§√‡¡’¬¡ ‚§∫Õ≈µå ∑Õß·¥ß·≈–¥’∫ÿ° „π™—ÈπÕÕ°‰´¥å∫π

º‘«‚≈À– à«πª≈“¬Õ’°¢â“ßÀπ÷Ëß¡’æ—π∏–§Ÿà‡¢â“∑”ªØ‘°‘√‘¬“

°—∫‡√´‘π´’‡¡πµå ∑”„Àâº≈¢Õß§à“§«“¡·¢Áß·√ß¢Õß·√ß¬÷¥

‡©◊Õπ‡©≈’Ë¬‰¡à·µ°µà“ß°—π¡“°π—°„π√–À«à“ß°≈ÿà¡∑’Ë„™â°“«

‰æ√‡¡Õ√å™π‘¥µà“ßÊ À√◊Õ‰¡à„™â°“«‰æ√‡¡Õ√å‡π◊ËÕß®“°¡’

≈—°…≥–°“√¬÷¥µ‘¥∑’Ë§≈â“¬§≈÷ß°—π(22)  

 „π°≈ÿà¡∑’Ë¡’§à“§«“¡·¢Áß·√ß¢Õß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬Ÿß

¢÷Èπ Õ“®‡π◊ËÕß¡“®“°ª√‘¡“≥¢ÕßÀ¡Ÿà∑”ß“π∑’Ë‡æ‘Ë¡¡“°¢÷Èπ

‡™àπ °≈ÿà¡∑’Ë„™â‡√´‘π´’‡¡πµå™π‘¥æ“π“‡«’¬ ‡Õø√à«¡°—∫Õ—≈-

≈Õ¬‰æ√‡¡Õ√å À√◊Õ´’’¥ ∑Ÿ ‚Õ‡æ§‰æ√‡¡Õ√å ‡æ√“–‡√´‘π

´’‡¡πµå™π‘¥æ“π“‡«’¬ ‡Õø¡’§«“¡Àπ◊¥Ÿß ‡π◊ËÕß®“°

ª√‘¡“≥¢Õß«—¥ÿÕ—¥·∑√°§àÕπ¢â“ß¡“° °“√‰À≈·ºàµË” 

∑”„Àâ°“√‡¢â“∑”ªÆ‘°‘√‘¬“°—∫æ◊Èπº‘«‚≈À–À≈àÕº¡¡’πâÕ¬  

°“√„™â°“«‰æ√‡¡Õ√å∑’Ë¡’°≈ÿà¡∑”ß“π™π‘¥‡¥’¬«°—π√à«¡¥â«¬ 

∑”„Àâ°≈ÿà¡∑”ß“π¡’‚Õ°“‡¢â“∑”ªØ‘°‘√‘¬“°—∫ÕÕ°‰´¥å 

¢Õß‚≈À–¡“°¢÷Èπ ·µà„π‡√´‘π´’‡¡πµå™π‘¥´Ÿ‡ªÕ√å∫Õπ¥å  

´’·Õπ¥å∫’ °“√„™â√à«¡°—∫°“«‰æ√‡¡Õ√å‰¡àæ∫§«“¡·µ°

µà“ß¢Õß§à“§«“¡·¢Áß·√ß¢Õß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬ Õ“®

‡π◊ËÕß®“°§«“¡Àπ◊¥¢Õß´’‡¡πµå§àÕπ¢â“ßµË”‡æ√“–‰¡à¡’

«—¥ÿÕ—¥·∑√°(23) ∑”„Àâ“¡“√∂‰À≈·ºà‰ª∫πæ◊Èπº‘«‚≈À–

‰¥â¥’°«à“‡√´‘π´’‡¡πµå™π‘¥æ“π“‡«’¬ ‡Õø ∑”„Àâ¡’‚Õ°“

‡°‘¥ªØ‘°‘√‘¬“°—∫ÕÕ°‰´¥å¢Õß‚≈À–‰¥â¥’°«à“‚¥¬‰¡àµâÕß

Õ“»—¬°“«‰æ√‡¡Õ√å   

 

∫∑√ÿª 
 1. ‡√´‘π´’‡¡πµå™π‘¥æ“π“‡«’¬ ‡Õø∑’Ë„™â√à«¡°—∫´’’¥ 

∑Ÿ ‚Õ‡æ§‰æ√‡¡Õ√å¡’§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬Ÿßÿ¥

·≈–Ÿß°«à“°≈ÿà¡∑’Ë‰¡à„™â°“«‰æ√‡¡Õ√å 

√Ÿª∑’Ë 3  §«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬√–À«à“ß‡√´‘π´’‡¡πµå

™π‘¥´Ÿ‡ªÕ√å∫Õπ¥å ´’·Õπ¥å∫’·≈–°“«‰æ√‡¡Õ√å 
Figure 3 Mean Shear bond strength between SB 

and adhesive primers. 
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