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Abstract 
 The objective of this study was to study the 

effect of the clear silicon matrix thickness on 

knoop microhardness of dual-cured composite 

resin provisional restoration. The samples were 

divided into four groups according to the 

thickness of the clear silicone : no silicone, 2, 4 

and 6 mm respectively used as a barrier between 

the optical fiber of light curing unit and 

provisional restoration. The samples were treated 

with a visible light curing unit for 40 seconds. 

The Knoop hardness number was compared with 

microhardness tester in each sample at a depth of 
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§””§—≠: √âÕ¬≈–¢Õß°“√‡ª≈’Ë¬π·ª≈ß®“°æ—π∏–§Ÿà
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§«“¡·¢Áßº‘«√–¥—∫®ÿ≈¿“§ 

0, 2, 4 and 6 mm. with a load of 25 gram for 10 

seconds. The microhardness tested were 

analyzed with a two-way analysis of variance. 

The result of this study, the clear silicone 

thickness significantly affected the knoop 

hardness number of the provisional restoration at 

the depth of 0 mm (p<0.05). But the clear 

silicone thickness were not affected the pro-

visional restoration at the depth of 2, 4, and 6 

mm between some groups (p<0.05). Application 

of clear silicone as a matrix for fabricating 

provisional restorations clinically need to have 

more exposure time of light from light curing 

unit for increasing the hardness when the patient 

clinically used.

Keywords: Degree of conversion, Provisional 

restoration, Clear silicone, Microhardness 
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¢Õß«—¥ÿ∫Ÿ√≥–™—Ë«§√“« 

«—¥ÿÕÿª°√≥å·≈–«‘∏’°“√ 
«—¥ÿÕÿª°√≥å 

 «—¥ÿ™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«∑’Ë„™â„π°“√«‘®—¬π’È‡ªìπ«—¥ÿ «—¥ÿ™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«∑’Ë„™â„π°“√«‘®—¬π’È‡ªìπ«—¥ÿ «—¥ÿ™‘Èπß“π∫Ÿ√≥–™—

ª√–‡¿∑∫à¡µ—«¥â«¬µ—«‡Õß√à«¡°—∫°“√©“¬·ß (Temp 

Span® shade A2 ; Pentron, Wallingford,CT,USA)

‚¥¬«—¥ÿ™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«¥—ß°≈à“«·≈–´‘≈‘‚§π·∫∫

„ (Memosil2®, Heraeus Kulzer, Hanau, Germany)

(µ“√“ß∑’Ë 1) ‡µ√’¬¡¥â«¬·¡à·∫∫™àÕß«à“ß·Õ≈·Õπ¥åæ’  

(L&P mold, ‡≈¢∑’Ë‘∑∏‘∫—µ√ 1001000915) (√Ÿª∑’Ë 1) ¥â«¬

‡∑§π‘§·Õ≈·Õπ¥åæ’ (‡≈¢∑’Ë‘∑∏‘∫—µ√ 1103000789) °“√

©“¬·ß‡æ◊ ËÕ„À â‡° ‘¥°“√∫à¡µ —«¥ â«¬‡§√◊ ËÕß©“¬·ß ©“¬·ß‡æ◊ ËÕ„À â‡° ‘¥°“√∫à¡µ —«¥ â«¬‡§√◊ ËÕß©“¬·ß ©“¬·ß‡æ◊ ËÕ„À â‡° ‘¥°“√∫à¡µ —«¥ â«¬‡§√

(PEKALUX®,3M,USA) ‚¥¬‡§√◊ËÕß©“¬·ß∑”°“√«—¥

§«“¡‡¢â¡·ß¥â«¬Õÿª°√≥å«—¥§«“¡‡¢â¡·ß™π‘¥æ°æ“ 

(Light intensity Meter, Dentamerica®,CA,USA) π”

µ—«Õ¬à“ß∑—ÈßÀ¡¥‰ª∑¥Õ∫§«“¡·¢Áßº‘«√–¥—∫®ÿ≈¿“§¥â«¬

‡§√◊ËÕß«—¥§«“¡·¢Áßº‘«√–¥—∫®ÿ≈¿“§ (MHT-10® Micro-

hardness Tester, Anton Paar GMBH, Austria)

«‘∏’°“√

∑¥Õ∫§«“¡‡¢â¡·ß¢Õß‡§√◊ËÕß©“¬·ß¥â«¬Õÿª°√≥å

«—¥§«“¡‡¢â¡·ß™π‘¥æ°æ“´÷Ëß‡§√◊ËÕß©“¬·ß§«√¡’§«“¡

‡¢â¡·ßÕ¬Ÿà„π™à«ß 400-800 mW/cm2(21)

 ‡µ√’¬¡«—¥ÿÕÿª°√≥å‰¥â·°à ·¡à·∫∫™àÕß«à“ß·Õ≈·Õπ¥å

æ’·≈–·ºàπ°√–®°∑÷∫·ß®”π«π 2 ·ºàπ (√Ÿª∑’Ë 2) ·¡à·∫∫
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√Ÿª∑’Ë 1 ·¡à·∫∫™àÕß«à“ß·Õ≈·Õπ¥åæ’ (‡≈¢∑’Ë‘∑∏‘∫—µ√ 

1001000915) 
Figure 1 L&P mold (Patent No.1001000915) 

√Ÿª∑’Ë 2 ¿“æ¡ÿ¡‡©’¬ß·¥ß·¡à·∫∫™àÕß«à“ß·Õ≈·Õπ¥åæ’«“ß√Ÿª∑’Ë 2 ¿“æ¡ÿ¡‡©’¬ß·¥ß·¡à·∫∫™àÕß«à“ß·Õ≈·Õπ¥åæ’«“ß√Ÿª∑’Ë 2

√–À«à“ß·ºàπ°√–®°∑÷∫ 2 ·ºàπ  
Figure 2 Oblique angle view of L&P mold between

2 opaque glass slaps  

™àÕß«à“ß·Õ≈·Õπ¥åæ’¡’≈—°…≥–‡ªìπ‚≈À–∑√ß’Ë‡À≈’Ë¬¡º◊π

ºâ“¢π“¥ 40x75x4 ¡‘≈≈‘‡¡µ√¡’™àÕß°÷Ëß°≈“ß ™àÕß¥—ß°≈à“«

ª√–°Õ∫¥â«¬ 3 à«π (√Ÿª∑’Ë 3) ‰¥â·°à 1.à«π∫π §◊Õ∫√‘‡«≥

”À√—∫«“ßª≈“¬À≈Õ¥„¬·°â«π”·ß¢Õß‡§√◊ËÕß©“¬·ß

‡æ◊ËÕ°”Àπ¥√–¬–Àà“ß¢Õßª≈“¬À≈Õ¥„¬·°â«π”·ß°—∫

™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«∑’Ë∫√√®ÿ„πà«πª≈“¬„Àâ¡’√–¬–§ß∑’Ë 

6 ¡‘≈≈‘‡¡µ√ 2.à«π°≈“ß¡’§«“¡¬“« 6 ¡‘≈≈‘‡¡µ√ ‡ªìπ

∫√‘‡«≥”À√—∫«“ß´‘≈‘‚§π·∫∫„‡æ◊ËÕ§—Ëπ°≈“ß°—∫«—¥ÿ∑’Ë

Õ¬Ÿàà«πª≈“¬ 3.à«πª≈“¬¡’§«“¡¬“« 8 ¡‘≈≈‘‡¡µ√ ‡ªìπ

™àÕß”À√—∫‡µ√’¬¡™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«·≈–¬÷¥™‘Èπß“π

µ“√“ß∑’Ë 1 ·¥ß«—¥ÿ∑’Ë„™â„π°“√»÷°…“·≈–à«πª√–°Õ∫¢Õß

«—¥ÿ 
Table 1 Materials and compositions

«—¥ÿ à«πª√–°Õ∫ ºŸâº≈‘µ 

Tempspan®  
Shade A2 

EBPADMA, UDMA, 
BIS-GMA, HEMA, 
Methacrylate Phosphate, 
CQ  Benzoyl Peroxide, 
Tertiary Amines 

Pentron, 
Wallingford, 
CT, USA 

Memosil2® Polydimethylsiloxane, 
vinyl terminated,  
Cross-linking agent, 
Dye, vinyl terminated 
Silicon resin 

Heraeus Kulzer, 
Hanau, Germany 

√Ÿª∑’Ë 3 ¿“æ¢¬“¬™àÕß°÷Ëß°≈“ß¢Õß·¡à·∫∫™àÕß«à“ß·Õ≈-√Ÿª∑’Ë 3 ¿“æ¢¬“¬™àÕß°÷Ëß°≈“ß¢Õß·¡à·∫∫™àÕß«à“ß·Õ≈-√Ÿª∑’Ë 3

·Õπ¥åæ’‚¥¬À¡“¬‡≈¢ 1, 2 ·≈– 3 §◊Õà«π∫π 

°≈“ß·≈–ª≈“¬  
Figure 3 Close up view of L&P mold chamber : 

number 1, 2 and 3 represent the upper, 

middle and lower part.     

∫Ÿ√≥–™—Ë«§√“«‰«â‡¡◊ËÕ«—¥§«“¡·¢Áßº‘«·∫∫πŸª 

 °“√‡µ√’¬¡«—¥ÿ¥â«¬‡∑§π‘§·Õ≈·Õπ¥åæ’¡’Õß¢— Èπ

µÕπ§◊Õ ¢—ÈπµÕπ∑’Ë 1 ‡µ√’¬¡‚§√ß·∫∫´‘≈‘‚§π·∫∫„ 3 

√–¥—∫§«“¡Ÿß‰¥â·°à 2 4 ·≈– 6 ¡‘≈≈‘‡¡µ√ ¥â«¬°“√©’¥

«—¥ÿºà“πÕÿª°√≥åº¡Õ—µ‚π¡—µ‘≈ß™àÕß°÷Ëß°≈“ß·¡à·∫∫«—¥ÿºà“πÕÿª°√≥åº¡Õ—µ‚π¡—µ‘≈ß™àÕß°÷Ëß°≈“ß·¡à·∫∫«—¥ÿºà“πÕ

™àÕß«à“ß·Õ≈·Õπ¥åæ’„πà«πª≈“¬ 8 ¡‘≈≈‘‡¡µ√∑’Ë‰¥â

ª√–°∫°√–®°·°â«∑÷∫·ß‰«â ∑”°“√ª“¥º‘«¢Õß«—¥ÿ¥â“π

∫π„Àâ‡√’¬∫¥â«¬ Cement Spatular √Õ®π«—¥ÿ∫à¡µ—«π“π Cement Spatular √Õ®π«—¥ÿ∫à¡µ—«π“π Cement Spatular

180 «‘π“∑’·≈â«π”«—¥ÿÕÕ°®“°·¡à·∫∫™àÕß«à“ß·Õ≈·Õπ¥å



65 CM Dent J Vol. 34 No. 2 July-December 2013™¡. ∑—πµ“√ ªï∑’Ë 34 ©∫—∫∑’Ë 2 °.§.-∏.§. 2556 

æ’·≈–µ—¥§√’∫à«π‡°‘π¢Õß‚§√ß·∫∫´‘≈‘‚§π„¥â«¬„∫¡’¥

µ—¥°√–¥“…„Àâ¡’√–¥—∫§«“¡Ÿß 2 4 ·≈– 6 ¡‘≈≈‘‡¡µ√  

‘́≈‘‚§π „®–„™â 1 §√—ÈßµàÕ°“√‡µ√’¬¡™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«

1 §√—Èß·≈–∑”´‘≈‘‚§π„™‘Èπ„À¡à∑ÿ°§√—Èß∑’Ë‡µ√’¬¡™‘Èπß“π

∫Ÿ√≥–™—Ë«§√“«™‘Èπ„À¡à ¢—ÈπµÕπ∑’Ë 2 ‡µ√’¬¡™‘Èπß“π∫Ÿ√≥–

™—Ë«§√“«¥—ßπ’È 1.ª√–°∫°√–®°∑÷∫·ßŸß‡¡Õ°—∫™àÕß«à“ß

·Õ≈·Õπ¥åæ’à«πª≈“¬ 8 ¡‘≈≈‘‡¡µ√ ©’¥«—¥ÿ™‘ Èπß“π

∫Ÿ√≥–™—Ë«§√“«ºà“πÕÿª°√≥åº¡Õ—µ‚π¡—µ‘≈ß·¡à·∫∫™àÕß

«à“ß·Õ≈·Õπ¥åæ’à«πª≈“¬ 8 ¡‘≈≈‘‡¡µ√·≈–°”®—¥«—¥ÿ

à«π‡°‘π∑’Ë≈âπ®“°¢Õ∫¥â“π∫π¢Õß°√–®°∑÷∫·ß¥â«¬ 

Cement Spatular 2.«“ß‚§√ß·∫∫´‘≈‘‚§π·∫∫„∑’ËCement Spatular 2.«“ß‚§√ß·∫∫´‘≈‘‚§π·∫∫„∑’ËCement Spatular

‡µ√’¬¡‰«â„π¢—ÈπµÕπ∑’Ë 1 ≈ß„π™àÕß°≈“ß§«“¡¬“« 6 

¡‘≈≈‘‡¡µ√‚¥¬à«πª≈“¬¢Õß‚§√ß·∫∫´‘≈‘‚§π·∫∫„

—¡º—°—∫º‘«¢Õß«—¥ÿ∫Ÿ√≥–™—Ë«§√“«´÷Ëß∫√√®ÿÕ¬Ÿà„πà«π

ª≈“¬ 8 ¡‘≈≈‘‡¡µ√¢Õß·¡à·∫∫™àÕß«à“ß·Õ≈·Õπ¥åæ’ 3.«“ß

ª≈“¬À≈Õ¥„¬·°â«π”·ß„ÀâæÕ¥’°—∫à«π∫π¢Õß·¡à·∫∫

™àÕß«à“ß·Õ≈·Õπ¥åæ’·≈–©“¬·ßπ“π 40 «‘π“∑’ 4.π”

°√–®°∑÷∫·ß∑’Ëª√–°∫·¡à·∫∫™àÕß«à“ß·Õ≈·Õπ¥åæ’ÕÕ°

·≈â«π”·¡à·∫∫™àÕß«à“ß·Õ≈·Õπ¥åæ’æ√âÕ¡°—∫™‘ Èπß“π

∫Ÿ√≥–™—Ë«§√“«∑’ËΩíßÕ¬Ÿàπ”‰ª«—¥§«“¡·¢Áßº‘«√–¥—∫®ÿ≈¿“§

·≈–∫—π∑÷°º≈ §«∫§ÿ¡√–¬–‡«≈“µ—Èß·µà°“√º¡«—¥ÿ

∫Ÿ√≥–™—Ë«§√“«®π∂÷ß°“√∫—π∑÷°º≈∑—Èß‘Èπ‰¡à‡°‘π 180 «‘π“∑’

‡æ◊ ËÕ≈¥º≈°√–∑∫®“°°“√∫à¡µ—«¥â«¬µ—«‡Õß¢Õß«—¥ÿ

∫Ÿ√≥–™—Ë«§√“« ®“°π—Èπ®÷ß∑”°“√‡µ√’¬¡´‘≈‘‚§π„™‘Èπ„À¡à

µ“¡‡∑§π‘§·Õ≈·Õπ¥åæ’„π¢—ÈπµÕπ∑’Ë 1 ‡µ√’¬¡«—¥ÿ™‘Èπ

ß“π∫Ÿ√≥–™—Ë«§√“«„π¢—ÈπµÕπ∑’Ë 2 «—¥§«“¡·¢Áßº‘«√–¥—∫

®ÿ≈¿“§·≈–∫—π∑÷°º≈®π§√∫∑ÿ°°≈ÿà¡µ—«Õ¬à“ß  

 °“√«—¥§«“¡·¢Áßº‘«√–¥—∫®ÿ≈¿“§¥â«¬‡∑§π‘§·Õ≈

·Õπ¥åæ’«—¥§à“§«“¡·¢Áßº‘«¥â“π¢â“ßà«π∑’ Ë —¡º—°—∫

°√–®°∑÷∫ 

 °≈ÿà¡µ—«Õ¬à“ß™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«∑—ÈßÀ¡¥¡’ 4 °≈ÿà¡

‰¥â·°à °≈ÿà¡ 1 ‡µ√’¬¡¢÷Èπ‚¥¬‰¡à„™â‚§√ß·∫∫´‘≈‘‚§π·∫∫„

§—Ëπ°≈“ß (S0) °≈ÿà¡ 2 „™â‚§√ß·∫∫´‘≈‘‚§π·∫∫„Àπ“ 2 

¡‘≈≈‘‡¡µ√ (S2), °≈ÿà¡ 3 „™â‚§√ß·∫∫´‘≈‘‚§π·∫∫„Àπ“ 

4 ¡‘≈≈‘‡¡µ√ (S4) ·≈– °≈ÿà¡ 4 „™â‚§√ß·∫∫´‘≈‘‚§π·∫∫

„Àπ“ 6 ¡‘≈≈‘‡¡µ√ (S6) ‚¥¬«—¥ÿ™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«

∑’Ë‡µ√’¬¡‡√Á®®–ΩíßÕ¬Ÿà„π·¡à·∫∫™àÕß«à“ß·Õ≈·Õπ¥åæ’¡’

¢π“¥ 4x8x4 ¡‘≈≈‘‡¡µ√®”π«π°≈ÿà¡≈– 12 µ—«Õ¬à“ß °≈ÿà¡

µ—«Õ¬à“ß∑—Èß 4 °≈ÿà¡ (S0 S2 S4 ·≈– S6) ·∫àß¬àÕ¬„π

·µà≈–°≈ÿà¡‡ªìπ 4 °≈ÿà¡¬àÕ¬µ“¡µ”·Àπàß∑’Ë∑¥Õ∫§à“

§«“¡·¢Áßº‘« ‰¥â·°à µ”·Àπàß°÷Ëß°≈“ß¢Õß«—¥ÿ∑’Ë§«“¡≈÷°

®“°º‘« 0 ¡‘≈≈‘‡¡µ√ (D0) 2 ¡‘≈≈‘‡¡µ√ (D2) 4 

¡‘≈≈‘‡¡µ√ (D4) ·≈– 6 ¡‘≈≈‘‡¡µ√ (D6) (√Ÿª∑’Ë 4) °“√

∑¥≈Õßπ’È¡’®”π«πµ—«Õ¬à“ß°≈ÿà¡≈– 48 √«¡‡ªìπ®”π«π 

192 µ—«Õ¬à“ß ·∫àß°≈ÿà¡¬àÕ¬ 16 °≈ÿà¡¬àÕ¬ (√Ÿª∑’Ë 5) «—¥ÿ

™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«∑’Ë∂Ÿ°‡µ√’¬¡¢÷Èπ¿“¬„π ·¡à·∫∫™àÕß

«à“ß·Õ≈·Õπ¥åæ’®–π”‰ª«—¥§«“¡·¢Áßº‘«√–¥—∫®ÿ≈¿“§ 

(MHT-10® Microhardness Tester, Anton Paar 

GMBH, Austria) ∑—π∑’À≈—ß®“°©“¬·ß 40 «‘π“∑’ ≥ 

µ”·Àπàß°÷Ëß°≈“ß¢Õß«—¥ÿ„π·µà≈–√–¥—∫§«“¡≈÷° (D0 

D2 D4 ·≈– D6) ¥â«¬·√ß°¥πÈ”Àπ—° 25 °√—¡ π“π 10 

«‘π“∑’ √Õ¬°¥∑’Ëª√“°Æ«—¥ºà“π°≈âÕß®ÿ≈∑√√»πå‡µÕ√‘‚Õ

∫—π∑÷°·≈–√«∫√«¡¢âÕ¡Ÿ≈ ‡æ◊ËÕ«‘‡§√“–Àå§«“¡·ª√ª√«π

·∫∫Õß∑“ß·≈–‡ª√’¬∫‡∑’¬∫‡™‘ß´âÕπ¥â«¬«‘∏’∑Ÿ°’ (Tukey 

multiple comparison test) ∑’Ë√–¥—∫π—¬”§—≠∑“ß∂‘µ‘ 

0.05  

√Ÿª∑’Ë 4 ·¥ß°“√°”Àπ¥«—¥ÿ™‘ Èπß“π∫Ÿ√≥–ÕÕ°‡ªìπ 4 √Ÿª∑’Ë 4 ·¥ß°“√°”Àπ¥«—¥ÿ™‘ Èπß“π∫Ÿ√≥–ÕÕ°‡ªìπ 4 √Ÿª∑’Ë 4

à«π ‚¥¬°“√¢’¥‡âπ„π·π«πÕπ®”π«π 3 ‡âπÀà“ß

°—π 2 ¡‘≈≈‘‡¡µ√ „πà«πª≈“¬¢Õß·¡à·∫∫™àÕß«à“ß

·Õ≈·Õπ¥åæ’ °“°∫“∑·¥ßµ”·Àπàß√Õ¬°¥ 
Figure 4 The sample is divided into four parts by Figure 4 The sample is divided into four parts by Figure 4

underscore 3 horizontal lines separating 

each line 2 mm at the lower part of the 

L&P mold. Cross present the inden-

tation position. 
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º≈°“√»÷°…“ 
 ®“°µ“√“ß∑’Ë 1 æ∫«à“§à“‡©≈’Ë¬§«“¡·¢Áßº‘«·∫∫πŸª

Ÿß∑’Ëÿ¥§◊Õ°≈ÿà¡ S0D0 ¡’§à“‡∑à“°—∫ 18.65 KHN §à“‡∫’Ë¬ß

‡∫π¡“µ√∞“π 0.86 §à“‡©≈’Ë¬§«“¡·¢Áßº‘«·∫∫πŸª∑’ËµË”

∑’Ëÿ¥§◊Õ°≈ÿà¡ S6D6 ¡’§à“‡∑à“°—∫ 3.80 KHN §à“‡∫’Ë¬ß‡∫π

¡“µ√∞“π 0.50  

 ‡¡◊ËÕ∑¥Õ∫°“√°√–®“¬Ÿàà«π°≈“ß¥â«¬∂‘µ‘‚§‚¡-

‚°≈Õø ‰¡πÕø (Kolnogorov-Sminov) ·≈–∑¥Õ∫

§«“¡·ª√ª√«π¢Õß¢âÕ¡Ÿ≈¥â«¬∂‘µ‘‡≈«’π (Levene’s 

test) æ∫«à“¢âÕ¡Ÿ≈¡’°“√°√–®“¬µ—«ª°µ‘·≈–¡’§«“¡ 

·ª√ª√«π‡∑à“°—π∑’Ë√–¥—∫π—¬”§—≠∑“ß∂‘µ‘ 0.05 ‡¡◊ËÕ

« ‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫Õß∑“ß‡æ◊ ËÕ∑¥Õ∫

Õ‘∑∏‘æ≈¢Õßªí®®—¬®“°√–¥—∫§«“¡≈÷°¢Õß«—¥ÿ™‘ Èπß“π

∫Ÿ√≥–™—Ë«§√“«·≈–§«“¡Àπ“¢Õß´‘≈‘‚§π·∫∫„ æ∫«à“

º≈¢Õß§«“¡Àπ“´‘≈‘‚§π·∫∫„ √–¥—∫¢Õß§«“¡≈÷°¢Õß

«—¥ÿ™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«·≈–Õ‘∑∏‘æ≈√à«¡¢Õß∑—ÈßÕß

ªí®®—¬≈â«π¡’Õ‘∑∏‘æ≈µàÕ§«“¡·¢Áßº‘«·∫∫πŸª∑’Ë√–¥—∫π—¬

”§—≠ 0.05 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫‡™‘ß´âÕπ‡æ◊ËÕ«‘‡§√“–Àå§«“¡

·µ°µà“ß√–À«à“ß°≈ÿà¡¥â«¬∂‘µ‘∑Ÿ°’µ“¡µ“√“ß∑’Ë 2 æ∫«à“∑’Ë

„π°≈ÿà¡ S0 S2 S4 ·≈– S6 ¡’§«“¡·¢Áßº‘«Ÿß∑’Ëÿ¥∑’Ë

√–¥—∫§«“¡≈÷°¢Õß«—¥ÿ™‘Èπß“π∫Ÿ√≥–™—Ë«§√“« 0 ¡‘≈≈‘-

‡¡µ√·≈–¡’§«“¡·¢Áßº‘«·∫∫πŸª≈¥≈ß„π√–¥—∫§«“¡≈÷°

¡“°¢÷ Èπ‚¥¬·µà≈–°≈ÿ à¡¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬

”§—≠∑’Ë 0.05 ‡¡◊ËÕæ‘®“√≥“∑’Ë√–¥—∫§«“¡≈÷°¢Õß«—¥ÿ∑’Ë 2  

4 ·≈– 6 ¡‘≈≈‘‡¡µ√ æ∫«à“‰¡à¡’·µ°µà“ß¢Õß§«“¡·¢Áßº‘«

·∫∫πŸª∑’Ëπ—¬”§—≠ 0.05 ¢Õß S0D2 ·≈– S2D0 S0D4

√Ÿª∑’Ë 5 ·¥ß°“√·®°·®ß®”π«π¢Õßµ—«Õ¬à“ß∑—Èß 16 °≈ÿà¡ √Ÿª∑’Ë 5 ·¥ß°“√·®°·®ß®”π«π¢Õßµ—«Õ¬à“ß∑—Èß 16 °≈ÿà¡ √Ÿª∑’Ë 5

Figure 5 Show the Distribution of 16 samples Figure 5 Show the Distribution of 16 samples Figure 5

group 

µ“√“ß∑’Ë 2 ·¥ß§à“‡©≈’Ë¬§«“¡·¢Áßº‘«√–¥—∫®ÿ≈¿“§ §à“‡∫’Ë¬ßµ“√“ß∑’Ë 2 ·¥ß§à“‡©≈’Ë¬§«“¡·¢Áßº‘«√–¥—∫®ÿ≈¿“§ §à“‡∫’Ë¬ßµ“√“ß∑’Ë 2

‡∫π¡“µ√∞“π·≈–º≈°“√‡ª√’¬∫‡∑’¬∫∑“ß∂‘µ‘¢Õß

«—¥ÿ™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«∑—Èß 16 °≈ÿà¡ 
Table 2 Mean, standard deviation and comparing 

result of each group result of each group result of each grou

§«“¡Àπ“
¢Õß´‘≈‘‚§π

™π‘¥„  

√–¥—∫§«“¡≈÷°¢Õß«—¥ÿ™‘Èπß“π∫Ÿ√≥–™—Ë«§√“« 
D0 (0 mm) D2 (2 mm)  D4 (4 mm) D6 (6 mm) 

S0 (0 mm) 18.65(0.86)a 14.06(0.93)b 10.57(0.84)c,d 8.27(0.86)e

S2 (2 mm) 14.66(0.88)b 10.31(0.85)c,f 7.62(0.82)g 4.60(0.71)h 

S4 (4 mm) 13.03(0.92)i 9.70(0.89)f 6.53(0.47)j 6.53(0.47)j 6.53(0.47) 3.89(0.47)k

S6 (6 mm) 11.08(1.09)d 8.16(0.82)e 6.53(0.81)j6.53(0.81)j6.53(0.81) 3.80(0.50)k

À¡“¬‡Àµÿ  °“√‡ª√’¬∫‡∑’¬∫∑“ß∂‘µ‘Õ∏‘∫“¬‰«â¥—ßπ’È 

 1. Õ—°…√¿“…“Õ—ß°ƒ…∑’Ë‡À¡◊Õπ°—π·¥ß§«“¡‰¡à·µ°µà“ß∑“ß

∂‘µ‘¢Õß§à“‡©≈’Ë¬§«“¡·¢Áßº‘«·∫∫πŸª ∑’Ë√–¥—∫π—¬”§—≠ 0.05 

 2. µ—«‡≈¢„π«ß‡≈Á∫·¥ß§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π

µ“√“ß∑’Ë 3 ·¥ß§à“§«“¡·¢Áßº‘«·∫∫πŸª‡ªìπ√âÕ¬≈–‚¥¬‡ª√’¬∫µ“√“ß∑’Ë 3 ·¥ß§à“§«“¡·¢Áßº‘«·∫∫πŸª‡ªìπ√âÕ¬≈–‚¥¬‡ª√’¬∫µ“√“ß∑’Ë 3

‡∑’¬∫°—∫ S0D0 ¢Õß«—¥ÿ™‘ Èπß“π∫Ÿ√≥–™—Ë«§√“« 

∑—Èß 16 °≈ÿà¡ 
Table 3 Percentage of the knoop hardness com-

paring with group S0D0 in each group  

§«“¡Àπ“
¢Õß´‘≈‘‚§π

™π‘¥„  

√–¥—∫§«“¡≈÷°¢Õß«—¥ÿ™‘Èπß“π∫Ÿ√≥–™—Ë«§√“« 
D0 (0 mm) D2 (2 mm)  D4 (4 mm) D6 (6 mm) 

S0 (0 mm) 100 75 56 44 

S2 (2 mm) 78 55 40 24 

S4 (4 mm) 59 51 35 20 

S6 (6 mm) 59 43 35 20 

·≈– S2D2 S0D4 ·≈– S6D0 S0D6 ·≈– S6D2 S2D2

·≈– S4D2 S4D4 ·≈– S6D4 S4D6 ·≈– S6D6     

 ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬§«“¡·¢Áßº‘«·∫∫πŸª„π∑ÿ°°≈ÿà¡

µ—«Õ¬à“ß‡ªìπ√âÕ¬≈–‚¥¬‡ª√’¬∫‡∑’¬∫°—∫§à“§«“¡·¢Áßº‘«

·∫∫πŸª∑’Ë S0D0 ´÷Ëß‡ªìπ°≈ÿà¡§«∫§ÿ¡µ“¡µ“√“ß∑’Ë 3 æ∫

«à“‰¡à¡’°≈ÿà¡µ—«Õ¬à“ß„¥∑’Ë¡’√âÕ¬≈–¢Õß§à“‡©≈’Ë¬§«“¡·¢Áß

º‘«·∫∫πŸª‡°‘π√âÕ¬≈– 80  
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∫∑«‘®“√≥å 
 °“√∫à¡µ—«¢Õß«—¥ÿ™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«™π‘¥‡√´‘π

§Õ¡‚æ‘µ∑”‰¥âÀ≈“¬«‘∏’ «‘∏’∑’Ë‡∑’Ë¬ßµ√ß·≈–‡ªìπ∑’Ëπ‘¬¡

‰¥â·°à ‡Õø∑’‰ÕÕ“√å (FTIR : Fourier transform 

infrared spectroscopy)(14) ·µà¢âÕ‡’¬¢Õß«‘∏’°“√¥—ß

°≈à“«§◊Õ¡’§«“¡¬ÿàß¬“°´—∫´âÕπ §à“„™â®à“¬Ÿß ·≈–„™â‡«≈“

°“√∑¥≈Õßπ“π à«π«‘∏’∑¥Õ∫§«“¡·¢Áßº‘«´÷Ëß‡ªìπ«‘∏’

∑“ßÕâÕ¡ ‡™àπ °“√∑¥Õ∫§«“¡·¢Áßº‘«·∫∫πŸª (Knoop 

hardness test) “¡“√∂π”‰ª‡ª√’¬∫‡∑’¬∫°—∫√–¥—∫°“√

‡°‘¥°“√∫à¡µ—«‰¥â Ferracane ·≈–§≥–ªï §.». 1984 √“¬

ß“πº≈°“√»÷°…“æ∫«à“§«“¡·¢Áßº‘«¢Õß‡√´‘π§Õ¡‚æ‘µß“πº≈°“√»÷°…“æ∫«à“§«“¡·¢Áßº‘«¢Õß‡√´‘π§Õ¡‚æ‘µß“πº≈°“√»

·≈–√–¥—∫°“√∫à¡µ—«¡’§«“¡—¡æ—π∏å‰ª„π∑‘»∑“ß‡¥’¬«°—π 

°“√∑¥Õ∫§«“¡·¢Áßº‘«∑”‰¥âßà“¬ ¡’§«“¡´—∫´âÕπ„π°“√

∑¥≈ÕßπâÕ¬·≈–„™â‡«≈“πâÕ¬°«à“‡¡◊ ËÕ‡ª√’¬∫‡∑’¬∫°—∫

‡∑§π‘§‡Õø∑’‰ÕÕ“√å(‡∑§π‘§‡Õø∑’‰ÕÕ“√å(‡∑§π‘§‡Õø∑’‰ÕÕ“√å 15,16) ¥—ßπ—Èπß“π«‘®—¬π’È®÷ß∑¥Õ∫«—¥ÿ

™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«¥â«¬§«“¡·¢Áßº‘«√–¥—∫®ÿ≈¿“§·∑π

‡∑§π‘§‡Õø∑’‰ÕÕ“√å  

 «—¥ÿ‡√´‘π§Õ¡‚æ‘µª√–‡¿∑∫à¡µ—«¥â«¬µπ‡Õß√à«¡

°—∫°“√©“¬·ß¡’¢âÕ¥’§◊Õ¡’°≈‰°°“√∫à¡µ—«∂÷ß 2 ™π‘¥

ª√–°Õ∫¥â«¬™π‘¥∫à¡µ—«¥â«¬µπ‡Õß·≈–™π‘¥∫à¡µ—«¥â«¬

·ß ®÷ß“¡“√∂∫à¡µ—«‰¥â·¡â‰¡à©“¬·ß‰¥âÕ¬à“ß∑—Ë«∂÷ß 

‡™àπ øíπ·¢«π (Pontic) ¢Õß–æ“πøíπ™—Ë«§√“« ·µà°≈‰°

°“√∫à¡µ—«¥â«¬µπ‡Õß¡—°‡°‘¥¢÷Èπ™â“·≈–‡©æ“–°≈‰°°“√

∫à¡µ—«¥â«¬µπ‡Õß‡æ’¬ßÕ¬à“ß‡¥’¬«‰¡à‡æ’¬ßæÕ„Àâ‡√´‘π§Õ¡

‚æ‘µ‡°‘¥°“√∫à¡µ—«‰¥âÕ¬à“ß¡∫Ÿ√≥å‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

„™â°“√©“¬·ß√à«¡¥â«¬(22-25) ®÷ß·π–π”„Àâ©“¬·ß√à«¡

¥â«¬‡¡Õ(10) ·µà∑—Èßπ’È¡’ß“π«‘®—¬∑’Ë√“¬ß“πº≈°“√∑¥≈Õß∑’Ë

·µ°µà“ß‚¥¬ Tobias ·≈–§≥–„πªï §.». 2011 √“¬ß“π

º≈°“√∑¥Õ∫«—¥ÿ·°π‡√´‘π §Õ¡‚æ‘µ™π‘¥∫à¡µ—«¥â«¬

µπ‡Õß√à«¡°—∫°“√©“¬·ßæ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π

¢Õß§«“¡·¢Áßº‘«·∫∫πŸª‡¡◊ËÕ‡«≈“ºà“π‰ª 14 «—π‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫√Ÿª·∫∫°“√©“¬·ß∑’Ë·µ°µà“ß°—π(26) ©–π—Èπ

°“√∫à¡µ—«¥â«¬µπ‡Õß¡’ª√–‘∑∏‘¿“æ¥’‡¡◊ËÕ„Àâ‡«≈“π“π

æÕ πÕ°®“°π’È«—¥ÿ·µà≈–™π‘¥¡’Õß§åª√–°Õ∫∑’Ë·µ°µà“ß

°—πµ“¡∫√‘…—∑ºŸâº≈‘µ®÷ß¬“°∑’Ë®–™’È™—¥∂÷ß‡«≈“∑’Ë‡À¡“–¡ 

°“√∑¥≈Õßπ’È‡æ◊ËÕ§«∫§ÿ¡ªí®®—¬¢Õß°“√∫à¡µ—«¥â«¬µ—«‡Õß

¢Õß«—¥ÿºŸâ«‘®—¬®÷ß∑¥Õ∫§«“¡·¢Áßº‘«·∫∫πŸª∑—π∑’À≈—ß

®“°°“√©“¬·ß‚¥¬§«∫§ÿ¡‡«≈“„π°“√∑¥≈Õßµ—Èß·µà‡√‘Ë¡

º¡®π‡√Á®‘Èπ°“√«—¥§«“¡·¢Áßº‘«‡ªìπ‡«≈“‰¡à‡°‘π 180 

«‘π“∑’‡æ◊ ËÕ≈¥º≈°√–∑∫®“°°“√∫à¡µ—«¥â«¬µπ‡Õß¢Õß

«—¥ÿ™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«„ÀâπâÕ¬∑’Ëÿ¥ ß“π«‘®—¬π’È‰¡à‰¥â¡ÿàß

∑’Ëª√–‡¥Áπ¢Õßª√–‘∑∏‘¿“æ°“√‡°‘¥°“√∫à¡µ—«®“°°≈‰°

°“√∫à¡µ—«¥â«¬µπ‡Õß¢Õß«—¥ÿ∑”™‘Èπß“π∫Ÿ√≥–™—Ë«§√“« 

„π√–¬–¬“« ·µàªí®®—¬¥—ß°≈à“«Õ“®¡’§«“¡”§—≠µàÕ

§ÿ≥¡∫—µ‘¢Õß«—¥ÿ∑”™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«®÷ß§«√¡’°“√

∑¥Õ∫‡æ‘Ë¡‡µ‘¡µàÕ‰ª  

ªí®®—¬¢Õß√–¬–Àà“ß√–À«à“ßª≈“¬·∑àß„¬·°â«π”·ß

·≈–º‘««—¥ÿ¡’º≈µàÕ§«“¡≈÷°¢Õß°“√∫à¡µ—« (Depth of 

cure)(27) ´÷Ëß„π°“√∑¥Õ∫π’È¡’°“√°”Àπ¥√–¬–Àà“ß∑’Ë§ß∑’Ë

√–À«à“ßª≈“¬·∑àß„¬·°â«π”·ß·≈–º‘«¢Õß«—¥ÿ‡ªìπ

√–¬–Àà“ß 6 ¡‘≈≈‘‡¡µ√‡æ◊ËÕ‡ªìπ∑’ËÕ¬Ÿà”À√—∫´‘≈‘‚§π·∫∫„

∑’Ë„™â„π°“√∑¥Õ∫ πÕ°®“°π’È√–¬–Àà“ß¥—ß°≈à“«‡ªìπ§à“

‡©≈’ Ë¬∑’ Ë®”≈Õß∂“π°“√≥å‡¡◊ ËÕµâÕß∑”°“√©“¬·ß≈ß

¿“¬„πæ◊Èπ‚æ√ßøíπ∑’Ë≈÷°(27,28) ‡™àπ ‡¡◊ËÕ‡µ√’¬¡‚æ√ßøíπ

”À√—∫°“√∫Ÿ√≥–øíπ¥â“πª√–™‘¥´÷Ëßæ◊Èπ‚æ√ßøíπÕ¬Ÿà≈÷°∂÷ß

¢Õ∫‡Àß◊Õ°®–æ∫«à“√–¬–®“°ª≈“¬„¬·°â«π”·ß·≈–

‚æ√ßøíπ¥—ß°≈à“«Õ“®¡’√–¬–Àà“ß‰¥â∂÷ß 10 ¡‘≈≈‘‡¡µ√(29)

∑—Èßπ’È°“√°”Àπ¥√–¬–Àà“ß∑’Ë 6 ¡‘≈≈‘‡¡µ√‰¡à‡À¡◊Õπ°—∫

∂“π°“√≥å„™âß“π®√‘ß„π§≈‘π‘°‡æ√“–„π°“√∑”ß“π®√‘ß

π‘¬¡«“ßª≈“¬À≈Õ¥„¬·°â«π”·ß„Àâ™‘¥µ‘¥°—∫‚§√ß·∫∫ 

®÷ß§«√¡’°“√∑¥≈Õß‡æ‘Ë¡‡µ‘¡‡æ◊ËÕ„Àâ∑√“∫«à“ªí®®—¬®“°

√–¬–Àà“ß¥—ß°≈à“«¡’º≈µàÕ§«“¡·¢Áßº‘«¢Õß™‘Èπß“π∫Ÿ√≥–

™—Ë«§√“«À√◊Õ‰¡àµàÕ‰ª 

·¡à·∫∫™àÕß«à“ß·Õ≈·Õπ¥åæ’ÕÕ°·∫∫‡æ◊ËÕ§«∫§ÿ¡

ªí®®—¬¢Õß√–¬–Àà“ß¢Õßª≈“¬À≈Õ¥„¬·°â«π”·ß·≈–º‘«

¢Õß«—¥ÿ∫Ÿ√≥–™—Ë«§√“« ·≈–§«∫§ÿ¡¢π“¥¢Õß™‘Èπß“π

∫Ÿ√≥–„Àâ¡’¢π“¥‡∑à“°—π„πà«πª≈“¬¢Õß·¡à·∫∫ ‡∑§π‘§

·Õ≈·Õπ¥åæ’«—¥§à“§«“¡·¢Áßº‘«∑’Ëº‘«¥â“π¢â“ß∑’Ë—¡º—°—∫

°√–®°∑÷∫·ß °“√«—¥§«“¡·¢Áßº‘«·∫∫πŸª¢Õß«—¥ÿ™‘Èπ

ß“π∫Ÿ√≥–™—Ë«§√“«∑’Ëµ”·Àπàß 0 ¡‘≈≈‘‡¡µ√®÷ß„™â§à“§«“¡

·¢Áßº‘«∑’Ë§«“¡≈÷° 0.25 ¡‘≈≈‘‡¡µ√·∑π   

 ®“°°“√∑¥≈Õßæ∫«à“§«“¡Àπ“¢Õß´‘≈‘‚§π·∫∫„

π—Èπ‰¡à¡’º≈°—∫«—¥ÿ™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«∑’Ë§«“¡≈÷°µ—Èß·µà 

2 ¡‘≈‘‡¡µ√‡ªìπµâπ‰ª√–À«à“ß°≈ÿà¡ S0D2 ·≈– S2D0  

S0D4 ·≈– S2D2 S0D4 ·≈– S6D0 S0D6 ·≈– 

S6D2 S2D2 ·≈– S4D2 S4D4 ·≈– S6D4 S4D6 ·≈– 
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S6D6 ´‘≈‘‚§π·∫∫„∑’Ë„™â∑¥Õ∫¡’≈—°…≥–‚ª√àß·ß

·≈–¡’’øÑ“ÕàÕπ §«“¡‡¢â¡·ß∑’Ë©“¬≈ßŸà«—¥ÿ™‘ Èπß“π

∫Ÿ√≥–™—Ë«§√“«®÷ßÕ“®≈¥≈ß‡¡◊ËÕ‡æ‘Ë¡§«“¡Àπ“¢Õß´‘≈‘‚§π

·∫∫„¡’º≈∑”„Àâ§«“¡≈÷°¢Õß°“√∫à¡µ—«¢Õß«—¥ÿ™‘Èπß“π

∫Ÿ√≥–™—Ë«§√“«π—Èπ≈¥≈ß ‡¡◊ËÕæ‘®“√≥“„π∂“π°“√≥å∑’Ë

ªØ‘∫—µ‘®√‘ß„π§≈‘π‘°‡¡◊ ËÕ∑—πµ·æ∑¬å∑”™‘ Èπß“π∫Ÿ√≥–

™—Ë«§√“«„Àâ·°àºŸ âªÉ«¬‡√Á®‘Èπ °√–∫«π°“√∫à¡µ—«¥â«¬

µπ‡Õß¢Õß™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«„πà«π∑’Ë¡’§«“¡Àπ“®–

¬—ß‰¡à¡∫Ÿ√≥å„π√–¬–·√°À≈—ß°“√©“¬·ß‡™àπ à«π‚¬ß 

(Connector) ·≈–æÕπ∑‘°àßº≈„Àâ¡’§«“¡·¢Áß·√ßµË”

·≈–Õ“®‡°‘¥°“√·µ°À—°¢Õß–æ“πøíπ™—Ë«§√“«‡¡◊ËÕºŸâªÉ«¬

‡§’È¬« à«π‚¬ß¢Õß–æ“πøíπ™—Ë«§√“«§«√¡’Àπ“¡“°°«à“ 

4 ¡‘≈≈‘‡¡µ√‡æ◊ËÕµâ“π∑“πµàÕ°“√·µ°À—°‚¥¬‡©æ“––æ“π

øíπ™—Ë«§√“«∑’Ë¡’¢π“¥¬“«À√◊Õ„™â«—¥ÿ∫Ÿ√≥–™—Ë«§√“«ª√–‡¿∑

‡√´‘π§Õ¡‚æ‘µ‡√‘¡‡âπ„¬·°â«´÷Ëß¡’§«“¡µâ“π∑“πµàÕ

°“√À—°Ÿß°«à“ ‡√´‘π™π‘¥‡¡∑“§√‘‡≈∑ ·≈– ‡√´‘π§Õ¡- 

‚æ‘µ(30) „πß“π«‘®—¬π’È¡’®ÿ¥ª√–ß§å‡æ◊ËÕ«—¥§«“¡·¢Áßº‘«

·∫∫πŸª¢Õß™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«∑’Ë√â“ß¢÷Èπ‚¥¬°“√„™â

‚§√ß·∫∫´‘≈‘‚§π·∫∫„ ‚¥¬æ‘®“√≥“„π∂“π°“√≥å‡¡◊ËÕ

ªØ‘∫—µ‘®√‘ß„π§≈‘π‘°‡¡◊ËÕ∑”™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«·°àºŸâªÉ«¬

‡√Á®‘Èπ °√–∫«π°“√∫à¡µ—«¥â«¬µ—«‡Õß¢Õß™‘Èπß“π∫Ÿ√≥–

™—Ë«§√“«„πà«π≈÷°ÿ¥¢Õß«—¥ÿπ—Èπ®–¬—ß‰¡à¡∫Ÿ√≥å ∑—Èßπ’È

™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«¬—ß¡’§«“¡·¢Áßº‘«∑’Ë‡æ‘Ë¡Ÿß¢÷Èπ‰¥âÕ’°

‡¡◊ËÕ°√–∫«π°“√∫à¡µ—«¥â«¬µπ‡Õß‰¥â∑”ªØ‘°‘√‘¬“®π‡√Á®

‘Èπ ©–π—Èπ°“√„Àâ¢âÕ¡Ÿ≈·°àºŸâªÉ«¬„Àâ∑√“∫∂÷ß§«“¡·¢Áßº‘«

∑’ËµË”„π√–¬–·√°À≈—ß®“°°“√√â“ß‚¥¬«‘∏’µ√ß‡ªìπ‘Ëß∑’Ë

∑—πµ·æ∑¬å§«√·π–π”·°àºŸâªÉ«¬ 

¡’ß“π«‘®—¬·π–π”«à“§«“¡≈÷°¢Õß°“√∫à¡µ—«¢Õß«—¥ÿ

ª√–‡¿∑‡√´‘π§Õ¡‚æ‘µ„π∑“ß∑—πµ°√√¡∑’Ë‡À¡“–¡ §«√

¡’§à“§«“¡·¢Áßº‘«‰¡àπâÕ¬°«à“√âÕ¬≈– 80 ¢Õß§à“§«“¡·¢Áß

º‘«Ÿßÿ¥(12,31,32) ß“π«‘®—¬¢Õß Moore ·≈–§≥– ªï 2008 

·≈– Flury ·≈–§≥–ªï 2012 »÷°…“§«“¡≈÷°¢Õß°“√∫à¡

µ—«¢Õß‡√´‘π§Õ¡‚æ‘µ∑’Ë„™âß“π¥â“π∑—πµ°√√¡∫Ÿ√≥–‚¥¬

«—¥®“°§«“¡Àπ“¢Õß«—¥ÿ∑’Ë§«“¡·¢Áßº‘«√âÕ¬≈– 80 ¢Õß

§à“§«“¡·¢ÁßŸßÿ¥ ´÷Ëß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫§«“¡≈÷°¢Õß

°“√∫à¡µ—«®“°°“√‡µ√’¬¡«—¥ÿµ“¡ ISO 4049 æ∫«à“

‡∑§π‘§µ“¡¡“µ√∞“π ISO 4049 „Àâ§à“§«“¡≈÷°¢Õß°“√

∫à¡µ—«∑’ËŸß°«à“°“√«—¥§«“¡Àπ“¢Õß«—¥ÿ∑’Ë§«“¡·¢Áßº‘«

√âÕ¬≈– 80 ¢Õß§à“§«“¡·¢ÁßŸßÿ¥ ‡æ√“–©–π—Èπ°“√¬÷¥

·π«∑“ß°“√ª√–‡¡‘π§«“¡≈÷°¢Õß°“√∫à¡µ—«µ“¡¡“µ√∞“π

ISO 4049 Õ“®àßº≈∑”„Àâ‰¥â«—¥ÿ∑’Ë‡°‘¥°“√°“√∫à¡µ—«µË” 

´÷Ëß¡’º≈µàÕ§ÿ≥¡∫—µ‘µà“ßÊ ¢Õß«—¥ÿ≈¥µË”≈ßµ“¡(12,31)

 ‡¡◊ËÕæ‘®“√≥“À≈—°°“√∑’Ë¬Õ¡√—∫«à“§«“¡≈÷°¢Õß°“√

∫à¡µ—«¢Õß«—¥ÿ™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«§«√‰¡àµË”°«à“√âÕ¬

≈– 80 ®–æ∫«à“°“√„™â´‘≈‘‚§π·∫∫„‡ªìπ‚§√ß·∫∫π—Èπ®–

‡ªìπÕÿª√√§ ‡æ√“–®“°ß“π«‘®—¬π’È§à“§«“¡·¢Áßº‘«·∫∫

πŸª∑’ËŸß∑’Ëÿ¥®“°°“√„™â´‘≈‘‚§π·∫∫„‡ªìπ‚§√ß·∫∫®–«—¥

‰¥â¡“°∑’Ëÿ¥‡æ’¬ß√âÕ¬≈– 75 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡

µ—«Õ¬à“ß∑’Ë«—¥§«“¡·¢Áßº‘«∑’Ë√–¥—∫§«“¡≈÷° 0 ¡‘≈≈‘-‡¡µ√

„π¿“æ∑’Ë‰¡à‰¥â„™â´‘≈‘‚§π·∫∫„ ·µà∑—Èßπ’È«—¥ÿ™‘ Èπß“π

∫Ÿ√≥–™—Ë«§√“«∑’Ë„™â„π°“√∑¥≈Õßπ’È‡ªìπ™π‘¥∫à¡µ—«¥â«¬µ—«

‡Õß√à«¡°—∫∫à¡µ—«¥â«¬°“√©“¬·ß®–“¡“√∂‡°‘¥°“√∫à¡

µ—«¥â«¬µπ‡Õß‰¥âÕ¬à“ßµàÕ‡π◊ËÕß∑”„Àâ§«“¡·¢Áßº‘«π—ÈπŸß

¢÷Èπ‡¡◊ËÕ‡«≈“ºà“π‰ª πÕ°®“°π—Èπ„π∑“ßªØ‘∫—µ‘‡¡◊ËÕ∑”°“√

·¬°™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«ÕÕ°®“°‚§√ß·∫∫´‘≈‘-‚§π·∫∫

„∑—πµ·æ∑¬å“¡“√∂∑”°“√©“¬·ß®“°‡§√◊ËÕß©“¬·ß

Œ“‚≈‡®π„Àâ·°à™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«„Àâ∑—Ë«∑ÿ°∫√‘‡«≥‡æ‘Ë¡

‰¥âÕ’°∑“ßÀπ÷Ëß 

√ÿª·≈–¢âÕ‡πÕ·π– 
 ¥â«¬¢âÕ®”°—¥¢Õßß“π»÷°…“π’È“¡“√∂√ÿª‰¥â«à“‚§√ß

√ÿª·≈–¢âÕ‡πÕ·π– 
 ¥â«¬¢âÕ®”°—¥¢Õßß“π»÷°…“π’È“¡“√∂√ÿª‰¥â«à“‚§√ß

√ÿª·≈–¢âÕ‡πÕ·π– 

·∫∫´‘≈‘‚§π·∫∫„¡’º≈µàÕ§«“¡·¢Áßº‘«·∫∫πŸª¢Õß«—¥ÿ·∫∫´‘≈‘‚§π·∫∫„¡’º≈µàÕ§«“¡·¢Áßº‘«·∫∫πŸª¢Õß«—¥ÿ·∫∫´‘≈‘‚§π·∫∫„¡’º≈µàÕ§«“¡·¢Áßº‘«·∫∫πŸª¢Õß«—¥

™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«™π‘¥∫à¡µ—«¥â«¬µ—«‡Õß√à«¡°—∫°“√

©“¬·ß∑’Ë§«“¡≈÷°¢Õß«—¥ÿ™‘Èπß“π∫Ÿ√≥–™—Ë«§√“« 0 ¡‘≈≈‘-

‡¡µ√ ·µà∑’Ë§«“¡≈÷° 2 4 ·≈– 6 ¡‘≈≈‘‡¡µ√æ∫«à“‚§√ß·∫∫

´‘≈‘‚§π·∫∫„‰¡à¡’¡’º≈µàÕ§«“¡·¢Áßº‘«·∫∫πŸª¢Õß«—¥ÿ

™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«√–À«à“ß°≈ÿà¡µ—«Õ¬à“ß∫“ß°≈ÿà¡ 

 §«“¡Àπ“¢Õß‚§√ß·∫∫´‘≈‘‚§π·∫∫„¡’‚¡´‘≈∑Ÿ¡’ 

º≈≈¥√–¥—∫°“√‡°‘¥°“√∫à¡µ—«¢Õß«—¥ÿ™‘ Èπß“π∫Ÿ√≥–

™—Ë«§√“« °“√π”´‘≈‘‚§π·∫∫„¡“ª√–¬ÿ°µå‡ªìπ‚§√ß·∫∫

∑”§√Õ∫øíπ·≈––æ“πøíπ™—Ë«§√“«§«√„™â´‘≈‘‚§π·∫∫„

„π√–¥—∫§«“¡Àπ“πâÕ¬∑’Ëÿ¥·≈–‰¡à§«√¡’§«“¡Àπ“‡°‘π 

2 ¡‘≈≈‘‡¡µ√ §«√©“¬·ß‚¥¬«“ßª≈“¬À≈Õ¥„¬·°â«π”

·ß™‘¥µ‘¥°—∫‚§√ß·∫∫·≈–∑”°“√©“¬·ß‡æ‘Ë¡‡µ‘¡À≈—ß

®“°·¬°™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«ÕÕ°®“°‚§√ß·∫∫ 

§«√¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫º≈¢Õß°“√
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»÷°…“π’È°—∫º≈¢Õß§«“¡·¢Áßº‘«®“°‡µ√’¬¡«—¥ÿ™‘Èπß“π

∫Ÿ√≥–™—Ë«§√“«‚¥¬„™â‚§√ß·∫∫∑’Ë¡’≈—°…≥–∑÷∫·ß ‡™àπ 

«—¥ÿæ‘¡æåª“°™π‘¥´‘≈‘‚§π ‡π◊ËÕß®“°«—¥ÿæ‘¡æåª“°™π‘¥ 

´‘≈‘‚§π„™âÕ¬à“ß·æ√àÀ≈“¬¡“°°«à“´‘≈‘‚§π·∫∫„·≈–

«—¥ÿ™‘Èπß“π™—Ë«§√“«„π°“√∑¥Õ∫π’È‡ªìπ™π‘¥∫à¡µ—«¥â«¬

µπ‡Õß√à«¡°—∫°“√©“¬·ß ®÷ß“¡“√∂·¢Áßµ—«‚¥¬‰¡à©“¬

·ß¿“¬„π‡«≈“ 5 π“∑’µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ 

°‘µµ‘°√√¡ª√–°“» 
 ¢Õ∫æ√–§ÿ≥ Õ.∑æ.∏’√™—¬ ≈‘¡ªá≈“«—≥¬å ·≈–

∑æ≠.¥√.¡–≈‘ æ≈“πÿ‡«™ ”À√—∫°“√‡ªìπ∑’Ëª√÷°…“§Õ¬

™à«¬‡À≈◊Õ·≈–„Àâ§”·π–π”«—πß“π«‘®—¬®π‡√Á®¡∫Ÿ√≥å

¥â«¬§«“¡‡§“√æ 
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