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

∑¥·∑π √“§“∂Ÿ° ∑’Ë¡’§ÿ≥¡∫—µ‘‡À¡“–¡„π°“√

ªÑÕß°—π√—ß’ ”À√—∫º≈‘µ‡ªìπ©“°°”∫—ß√—ß’∑“ß∑—πµ-

°√√¡ «‘∏’°“√»÷°…“∑”‚¥¬„™â‡§√◊ËÕß«—¥ª√‘¡“≥√—ß’

∑”°“√«—¥ª√‘¡“≥√—ß’∑’ Ë∑–≈ÿºà“π«—¥ÿ∑¥≈Õß’Ë™π‘¥ 

‰¥â·°à ·ºàπ—ß°–’ (§«“¡Àπ“ 1 ·ºàπ‡∑à“°—∫ 0.200 

¡‘≈≈‘‡¡µ√) ·ºàπÕ≈Ÿ¡‘‡π’¬¡ (§«“¡Àπ“ 1 ·ºàπ‡∑à“°—∫ 

0.185 ¡‘≈≈‘‡¡µ√) ·ºàπ‰¡âÕ—¥ (§«“¡Àπ“ 1 ·ºàπ‡∑à“°—∫ 

3.938 ¡‘≈≈‘‡¡µ√) ·≈– ·ºàπ‚≈À–°√–ªÜÕßπÈ”Õ—¥≈¡ 

(§«“¡Àπ“ 1 ·ºàπ‡∑à“°—∫ 0.150 ¡‘≈≈‘‡¡µ√) ‚¥¬„π°“√

«—¥ª√‘¡“≥√—ß’·µà≈–§√—Èß‰¥â¡’°“√‡æ‘Ë¡®”π«π·ºàπ¢Õß

«—¥ÿ∑¥≈Õß∑’≈–·ºàπ ®“°π—Èππ”º≈¢Õßª√‘¡“≥√—ß’∑’Ë

∑–≈ÿºà“π«—¥ÿ·µà≈–™π‘¥¡“À“§à“§«“¡Àπ“§√÷ Ëß§à“ 

(Half Value Layer: HVL) ®“°º≈°“√∑¥≈Õßæ∫«à“ 

·ºàπ‚≈À–—ß°–’¡’§à“§«“¡Àπ“§√÷Ëß§à“¥’∑’Ëÿ¥∑’Ë®”π«π

‡∑à“°—∫ 1 ·ºàπ (§«“¡Àπ“ 0.20 ¡‘≈≈‘‡¡µ√) à«π·ºàπ

‰¡âÕ—¥ ·ºàπÕ≈Ÿ¡‘‡π’¬¡ ·≈–·ºàπ‚≈À–°√–ªÜÕßπÈ”Õ—¥≈¡ 

¡’§à“§«“¡Àπ“§√÷Ëß§à“ ∑’Ë®”π«π·ºàπ‡∑à“°—∫ 12 ·ºàπ 

(§«“¡Àπ“ 47.25 ¡‘≈≈‘‡¡µ√) 17 ·ºàπ (§«“¡Àπ“ 2.96 

Abstract 
 The objective of this study was to search for 

the low cost and appropriate materials that can be 

used to fabricate a shielding for radiation 

protection in dentistry. Using a radiation 

dosimeter, the amount of reduced radiation dose 

(mR) was measured after passing through 

consecutively increasing numbers of sheets of 

four materials which were zinc alloy plate  

(1 sheet thickness = 0.200 mm); aluminum alloy 

plate (1 sheet thickness = 0.185 mm); wood plate 

(1 sheet thickness = 3.938 mm); and used soft 

drink can (1 sheet thickness = 0.150 mm.). The 

half value layer of each material was calculated. 

The results showed that zinc alloy plate had the 

best half value layer at 1 sheet (thickness = 0.200 

mm). Wood plate, aluminum alloy plate, and 

used soft drink cans had half value layer  

at 12 sheets (thickness = 47.25 mm.), 17  

sheets (thickness = 2.96 mm.), and 20 sheets  
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¡‘≈≈‘‡¡µ√) ·≈– 20 ·ºàπ (§«“¡Àπ“ 3.57 ¡‘≈≈‘‡¡µ√) 

µ“¡≈”¥—∫ ‚¥¬√ÿª®“°°“√»÷°…“æ∫«à“°“√„™â·ºàπ

—ß°–’‡√’¬ß°—π®”π«π 12 ·ºàπ ‚¥¬¡’·ºàπ‰¡âÕ—¥ 2 

·ºàπª√–°∫µ‘¥¥â“πÀπâ“·≈–¥â“πÀ≈—ß “¡“√∂√â“ß

‡ªìπ©“°°”∫—ß√—ß’∑’Ë¡’ª√–‘∑∏‘¿“æ„π°“√ªÑÕß°—π√—ß’

°√–‡®‘ß„π∑“ß∑—πµ°√√¡ 

 

§”‰¢√À—: °“√ªÑÕß°—π√—ß’ ©“°°”∫—ß∑“ß∑—πµ°√√¡ 

(thickness = 3.57 mm.) respectively. In conclu-

sion, it was found that using 12 sheets of zinc 

alloy plate sandwiched by 2 sheets of wood plate 

acted as an acceptable barrier for scattered 

radiation in dentistry.  

 

Key words: radiation protection, dental  

shielding 

∫∑π” 
 √—ß’‡ÕÁ°´å‡ªìπæ≈—ßß“π·¡à‡À≈Á°‰øøÑ“∑’Ë¡’§ÿ≥¡∫—µ‘

„π°“√∑–≈ÿ∑–≈«ß«—µ∂ÿµ≈Õ¥®π‡π◊ÈÕ‡¬◊ËÕ¢Õß√à“ß°“¬À√◊Õ

‘Ëß¡’™’«‘µ‰¥â ‚¥¬°àÕ„Àâ‡°‘¥º≈°√–∑∫µàÕ√à“ß°“¬∑—Èß„π

√–¬–—Èπ (short term effects) ·≈– √–¬–¬“« (long 

term effects)(1) º≈°√–∑∫∑’Ë‡°‘¥¢÷Èπ®–¡“°À√◊ÕπâÕ¬π—Èπ°Á

¢÷Èπ°—∫ªí®®—¬À≈“¬Ê Õ¬à“ß ‡™àπ ª√‘¡“≥¢Õß√—ß’µ≈Õ¥®π

§«“¡∂’Ë¢Õß°“√‰¥â√—∫√—ß’(2) ‡ªìπµâπ ´÷Ëß„π∑“ß∑—πµ°√√¡

π—Èπ∂÷ß·¡â«à“‚Õ°“„π°“√∑’ËºŸâªÉ«¬®–‰¥â√—∫º≈°√–∑∫π—Èπ

®–¡’πâÕ¬ ‡π◊ËÕß®“°ª√‘¡“≥√—ß’∑’Ë„™â¡’§à“‰¡à¡“°æÕ∑’Ë®–

°àÕ„Àâ‡°‘¥Õ—πµ√“¬√â“¬·√ß‰¥â ·µàÕ¬à“ß‰√°Áµ“¡°“√ªÑÕß 

°—πÕ—πµ√“¬®“°√—ß’”À√—∫ºŸâªÉ«¬ ºŸâ∑”°“√∂à“¬¿“æ√—ß’ 

µ≈Õ¥®π∫ÿ§§≈Õ◊ËπÊ ∑’Ë‡°’Ë¬«¢âÕß °Á‡ªìπ‘Ëß∑’Ë¡’§«“¡®”‡ªìπ

‡ªìπÕ¬à“ß¬‘Ëß„π°“√∂à“¬¿“æ√—ß’∑“ß∑—πµ°√√¡ ‚¥¬„π

™à«ß√–¬–À≈“¬ªï∑’Ëºà“π¡“æ∫¡’À≈“¬°“√»÷°…“‡°’Ë¬«°—∫

°“√ªÑÕß°—πÕ—πµ√“¬®“°√—ß’‡ÕÁ°´å„π°“√∂à“¬¿“æ√—ß’„Àâ

·°àºŸâªÉ«¬ Õ“∑‘‡™àπ °“√»÷°…“‡°’Ë¬«°—∫°“√„™âª≈Õ°§Õ

∏—¬√Õ¬¥å·≈–‡◊ÈÕµ–°—Ë«„π°“√ªÑÕß°—π√—ß’®“°°“√∂à“¬

¿“æ√—ß’„π™àÕßª“°(3) °“√»÷°…“°“√„™â©“°µ–°—Ë«„π°“√

ªÑÕß°—π√à“ß°“¬®“°√—ß’∑’ËÀ—°‡À(4) °“√»÷°…“‡°’Ë¬«°—∫°“√

ÕÕ°·∫∫ª≈Õ°§Õ∏—¬√Õ¬¥å‡æ◊ËÕ≈¥ª√‘¡“≥√—ß’∑’Ë‰¥â√—∫(5)  

·≈–°“√»÷°…“‡°’Ë¬«°—∫°“√π”·ºàπµ–°—Ë«®“°´Õßøî≈å¡∑’Ë

„™â·≈â«¡“º≈‘µÕÿª°√≥å”À√—∫ªÑÕß°—π√—ß’(6) ‡ªìπµâπ „π

∑“ßªØ‘∫—µ‘°“√ªÑÕß°—πÕ—πµ√“¬®“°√—ß’”À√—∫ºŸâªÉ«¬„π

§≈‘π‘°°Á‰¥â¡’°“√„™â«—¥ÿÕÿª°√≥åµà“ßÊ ‡™àπ ¡’°“√„™âøî≈å¡∑’Ë

¡’§«“¡‰«Ÿß´÷Ëß“¡“√∂≈¥‡«≈“∑’Ë„™â„π°“√∂à“¬¿“æ√—ß’ 

(exposure time) ∑”„ÀâºŸâªÉ«¬‰¥â√—∫ª√‘¡“≥√—ß’∑’Ë≈¥

≈ß(2,7) °“√º≈‘µ´Õßøî≈å¡∑’Ë¡’·ºàπµ–°—Ë« (lead vinyl) ´÷Ëß

™à«¬≈¥ª√‘¡“≥¢Õß√—ß’∑’Ë°√–‡®‘ß‰ª¬—ßºŸâªÉ«¬(8) ¡’°“√„™â

·ºàπ°√Õß√—ß’ (aluminum filter) „π‡§√◊ËÕß∂à“¬¿“æ

√—ß’(2,7) √«¡∂÷ß¡’°“√„™âª≈Õ°§ÕªÑÕß°—πµàÕ¡∏—¬√Õ¬¥å 

(thyroid collar) ·≈–‡◊ÈÕµ–°—Ë« (lead apron) à«π°√≥’

¢ÕßºŸâ∑”°“√∂à“¬¿“æ√—ß’·≈–∫ÿ§§≈Õ◊ËπÊ ∑’Ë‡°’Ë¬«¢âÕß °“√

√â“ßÀâÕß∂à“¬¿“æ√—ß’∑’Ë¡’§«“¡Àπ“¢Õß«—¥ÿ∑’Ë‡À¡“–¡ 

°“√¬◊π„ÀâÀà“ß®“°ºŸâªÉ«¬‡ªìπ√–¬–∑“ßÕ¬à“ßπâÕ¬ 6 øÿµ 

„π·π«¥â“πÀ≈—ß¢Õß≈”√—ß’(2,7) µ≈Õ¥®π°“√„™â©“°°”∫—ß

√—ß’∑’Ë“¡“√∂‡§≈◊ËÕπ∑’Ë‰¥â°Á‡ªìπÕ’°Àπ÷Ëß∑“ß‡≈◊Õ°·≈–∑“ß

ªØ‘∫—µ‘∑’Ë„™â°—π‚¥¬∑—Ë«‰ª  

 Õ¬à“ß‰√°Áµ“¡ ©“°°”∫—ß√—ß’¡“µ√∞“π∑’Ë„™â‚¥¬∑—Ë«‰ª 

„π‚√ß‡√’¬π∑—πµ·æ∑¬å·≈–‚√ßæ¬“∫“≈∑—Ë«‰ª„πªí®®ÿ∫—π

¡—°µâÕßπ”‡¢â“®“°µà“ßª√–‡∑» ·≈–¡’√“§“·æß ª√–°Õ∫

°—∫°“√»÷°…“¢Õß Keid ·≈–§≥–(9) æ∫«à“°“√∂à“¬¿“æ

√—ß’æ“πÕ√“¡‘° ª√‘¡“≥√—ß’∑’Ë«—¥‰¥â„π∫√‘‡«≥∑’Ë∂à“¬¿“æ

Àà“ß®“°®ÿ¥°”‡π‘¥√—ß’‡ªìπ√–¬–∑“ß 1 ‡¡µ√ ¡’‡æ’¬ß 0.45 

‰¡‚§√‡°√¬å (µGy) ‡∑à“π—Èπ ¥â«¬ª√‘¡“≥√—ß’°√–‡®‘ß∑’Ë‰¡à

¡“°π’Èª√–°Õ∫°—∫°“√∂à“¬¿“æ√—ß’∑“ß∑—πµ°√√¡π—Èπ¡’

°“√„™âª√‘¡“≥√—ß’∑’ËπâÕ¬°«à“°“√∂à“¬¿“æ√—ß’∑“ß°“√

·æ∑¬å∑—Ë«‰ªÕ¬Ÿà·≈â« ®÷ß∑”„Àâ‡°‘¥·π«§‘¥«à“©“°°”∫—ß√—ß’

∑’Ë„™â„π∑“ß∑—πµ°√√¡πà“®–“¡“√∂√â“ß¢÷Èπ‡Õß‰¥â¥â«¬¢—Èπ

µÕπ∑’Ë‰¡à¬ÿàß¬“°π—°®“°«—¥ÿ∑’ËÀ“‰¥âßà“¬·≈–‰¡à®”‡ªìπµâÕß

¡’√“§“·æß ·≈–“¡“√∂ªÑÕß°—π√—ß’‰¥â‡∑’¬∫‡∑à“°—∫©“°

°”∫—ß√—ß’¡“µ√∞“πŸß∑’Ëº≈‘µ®“°‚√ßß“π  

 °“√»÷°…“„π§√—Èßπ’È®÷ß¡’«—µ∂ÿª√–ß§å„π°“√∑¥Õ∫

‡ª√’¬∫‡∑’¬∫§ÿ≥¡∫—µ‘¥â“π°“√ªÑÕß°—π√—ß’¢Õß«—¥ÿ

∑¥·∑π∑’ËÀ“‰¥âßà“¬‚¥¬∑—Ë«‰ª·≈–¡’√“§“∂Ÿ° Õ—π‰¥â·°à 

·ºàπ—ß°–’ ·ºàπÕ≈Ÿ¡‘‡π’¬¡ ·ºàπ‰¡âÕ—¥ ·≈–·ºàπ‚≈À–
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°√–ªÜÕßπÈ”Õ—¥≈¡ ‡æ◊ËÕπ”º≈°“√»÷°…“∑’Ë‰¥â‰ª√â“ß‡ªìπ

©“°°”∫—ß√—ß’µàÕ‰ª 

      

«—¥ÿÕÿª°√≥å·≈–«‘∏’°“√ 
 °“√‡µ√’¬¡«—¥ÿ∑¥≈Õß 

 «—¥ÿ∑¥≈Õß ‰¥â·°à ·ºàπ—ß°–’™π‘¥‡√’¬∫ (§«“¡

Àπ“ 1 ·ºàπ‡∑à“°—∫ 0.200 ¡‘≈≈‘‡¡µ√) ·ºàπÕ≈Ÿ¡‘‡π’¬¡™π‘¥

‡√’¬∫ (§«“¡Àπ“ 1 ·ºàπ‡∑à“°—∫ 0.185 ¡‘≈≈‘‡¡µ√) ·ºàπ

‰¡âÕ—¥—° (§«“¡Àπ“ 1 ·ºàπ‡∑à“°—∫ 3.938 ¡‘≈≈‘‡¡µ√) 

·≈– ·ºàπ‚≈À–°√–ªÜÕßπÈ”Õ—¥≈¡ (§«“¡Àπ“ 1 ·ºàπ

‡∑à“°—∫ 0.150 ¡‘≈≈‘‡¡µ√) ‰¥â∂Ÿ°π”¡“µ—¥„Àâ¡’¢π“¥ °«â“ß 

9 ‡´πµ‘‡¡µ√ ¬“« 10 ‡´πµ‘‡¡µ√ ¥—ß√Ÿª ∑’Ë 1  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 °“√∑¥≈Õß 

 ∑”°“√∑¥≈Õß‚¥¬®—¥„Àâ®ÿ¥°”‡π‘¥√—ß’®“°‡§√◊ ËÕß

∂à“¬¿“æ√—ß’„π™àÕßª“° (Gendex 765 DC, Italy) ·≈–

·∑àπ«“ß«—¥ÿ∑¥≈ÕßÕ¬ŸàÀà“ß°—π‡ªìπ√–¬– 50 ‡´πµ‘‡¡µ√ 

‚¥¬¡’‡§√◊ËÕß«—¥ª√‘¡“≥√—ß’ Dosimeter (Victoreen √ÿàπ 

06-526) Õ¬Ÿà∫√‘‡«≥¥â“πÀ≈—ß¢Õß·∑àπ«“ß«—¥ÿ∑¥≈Õß ¥—ß

√Ÿª∑’Ë 2 ·≈–„π°“√∑¥≈Õß¡’°“√µ—Èß§à“§«“¡µà“ß»—°¬å

‰øøÑ“¢Õß‡§√◊ËÕß∂à“¬¿“æ√—ß’∑’Ë 65 °‘‚≈‚«≈µå °√–·

‰øøÑ“ 7 ¡‘≈≈‘·Õ¡·ª√å ·≈–‡«≈“∑’Ë„™â∂à“¬ 1.25 «‘π“∑’ 

∑”°“√∑¥≈Õß‚¥¬¬‘ß≈”√—ß’¢≥–∑’Ë¬—ß‰¡à¡’«—¥ÿ∑¥≈Õß

·≈â«Õà“π§à“ª√‘¡“≥√—ß’∑’Ë«—¥‰¥â®“°‡§√◊ËÕß«—¥√—ß’ «—¥§à“

´È” 3 §√—Èß ·≈â«À“§à“‡©≈’Ë¬ ·≈–∫—π∑÷°§à“∑’Ë‰¥â‡ªìπ§à“

Õâ“ßÕ‘ß π”«—¥ÿ∑’Ë„™â„π°“√∑¥≈Õß·ºàπ∑’ËÀπ÷Ëß¡“«“ß‰«â∑’Ë

·∑àπ«“ß«—¥ÿ∑¥≈Õß ¥—ß√Ÿª∑’Ë 3 À≈—ß®“°π—Èπ∑”°“√¬‘ß√—ß’ 

∫—π∑÷°§à“ª√‘¡“≥√—ß’∑’Ë«—¥‰¥â ∑¥≈Õß´È”°—π 3 §√—Èß ·≈â«

À“§à“‡©≈’Ë¬ ∑”°“√°“√∑¥≈Õß´È”‚¥¬¡’°“√‡æ‘Ë¡«—¥ÿ∑’≈–

™‘Èπ®π°«à“ª√‘¡“≥√—ß’∑’Ëºà“π«—¥ÿ‰ª¬—ß‡§√◊ËÕß«—¥¡’ª√‘¡“≥

√—ß’„°≈â‡§’¬ß»Ÿπ¬å¡“°∑’Ëÿ¥ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 °“√∫—π∑÷°º≈ 

     π”§à“∑’Ë‰¥â®“°°“√∑¥Õ∫«—¥ÿ∑—Èß’Ë™π‘¥ ¡“‡¢’¬π

°√“ø·¥ß§«“¡—¡æ—π∏å√–À«à“ß®”π«π·ºàπ¢Õß«—¥ÿ°—∫

√Ÿª∑’Ë 1 ·¥ß«—¥ÿ∑¥≈Õß∑’Ë®—¥‡µ√’¬¡‰«â ‚¥¬ A ·¥ß·ºàπ
‰¡âÕ—¥, B ·¥ß·ºàπ—ß°–’, C ·¥ß·ºàπ‚≈À–
°√–ªÜÕßπÈ”Õ—¥≈¡ ·≈– D ·¥ß·ºàπÕ≈Ÿ¡‘‡π’¬¡ 

Figure 1 Experimental materials: A wood plate, B 
zinc alloy plate, C used soft drink can 
and D aluminum alloy plate 

√Ÿª∑’Ë 2 ·¥ß°“√®—¥«“ßÕÿª°√≥å„π°“√∑¥≈Õß 
Figure 2 An equipment set: The source of x-ray is 

far from the material test set 50 centimeters 

√Ÿª∑’Ë 3 ·¥ß°“√«“ß«—¥ÿ∑¥≈Õß 
Figure 3 Material tested was put in the test set 

consecutively sheet by sheet 

A B 

C D 
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ª√‘¡“≥√—ß’∑’Ë«—¥‰¥â ‚¥¬„Àâ·π«·°ππÕπ (X) ·∑π®”π«π

·ºàπ¢Õß«—¥ÿ∑’Ë„™â·≈–·π«·°πµ—Èß (Y) ·∑πª√‘¡“≥√—ß’ 

(¡‘≈≈‘‡√‘π∑å‡°πµàÕπ“∑’) ∑’Ë«—¥‰¥â À“§à“§«“¡Àπ“§√÷Ëß§à“

À√◊Õ Half Value Layer (HVL)(9,10) ¢Õß«—¥ÿ·µà≈–™π‘¥

´÷Ëß‰¥â·°à§«“¡Àπ“¢Õß«—¥ÿ∑’Ë∑”„Àâª√‘¡“≥√—ß’∑’Ë∑–≈ÿºà“π

≈¥≈ß√âÕ¬≈– 50 ∑”°“√‡ª√’¬∫‡∑’¬∫§à“§«“¡Àπ“§√÷Ëß§à“

¢Õß«—¥ÿ·µà≈–µ—« 

 

 º≈°“√»÷°…“ 

 ®“°°“√»÷°…“æ∫«à“ «—¥ÿ∑’Ë„™â∑¥≈Õß∑—Èß’Ë™π‘¥ ‡¡◊ËÕ

‰¥â¡’°“√‡æ‘Ë¡§«“¡Àπ“¢Õß«—¥ÿ¢÷Èπæ∫«à“ ª√‘¡“≥√—ß’∑’Ë

∑–≈ÿºà“πÕÕ°¡“¡’§à“≈¥≈ß‡¡◊ËÕ‡∑’¬∫°—∫ª√‘¡“≥√—ß’∑’Ë«—¥

‰¥â„π¢≥–∑’Ë‰¡à¡’«—¥ÿ∑¥≈Õß°—Èπ ‚¥¬«—¥ÿ·µà≈–™π‘¥¡’

§ÿ≥¡∫—µ‘°“√¥Ÿ¥°≈◊π√—ß’∑’Ë·µ°µà“ß°—π ¥—ß·¥ß„π√Ÿª∑’Ë 

4 ´÷Ëß®“°¢âÕ¡Ÿ≈∑’Ë‰¥â“¡“√∂π”‰ªÀ“§à“§«“¡Àπ“§√÷Ëß§à“ 

¢Õß«—¥ÿ·µà≈–™π‘¥‰¥â ¥—ßµ“√“ß∑’Ë 1  

 ¢âÕ¡Ÿ≈¢â“ßµâπ·¥ß„Àâ‡ÀÁπ«à“ «—¥ÿ„π°“√∑¥≈Õß

·µà≈–™π‘¥¡’§ÿ≥¡∫—µ‘„π°“√ªÑÕß°—π√—ß’·µ°µà“ß°—π ‚¥¬

æ∫«à“ ·ºàπ‚≈À–—ß°–’¡’ª√–‘∑∏‘¿“æ„π°“√ªÑÕß°—π√—ß’

¥’∑’Ëÿ¥‡¡◊ËÕ‡∑’¬∫°—∫«—¥ÿ∑’Ë‡À≈◊ÕÕ’°“¡™π‘¥ ‚¥¬®“°§à“

§«“¡Àπ“§√÷Ëß§à“´÷Ëß‡ªìπ§à“§«“¡Àπ“¢Õß«—¥ÿ∑’Ë“¡“√∂

≈¥ª√‘¡“≥√—ß’≈ß√âÕ¬≈– 50 æ∫«à“ ·ºàπ—ß°–’„Àâ§à“

§«“¡Àπ“§√÷Ëß§à“∑’Ë¥’∑’Ëÿ¥§◊Õ‡∑à“°—∫®”π«π 1 ·ºàπ (¡’

§«“¡Àπ“‡∑à“°—∫ 0.20 ¡‘≈≈‘‡¡µ√) à«π§à“§«“¡Àπ“§√÷Ëß

§à“¢Õß·ºàπ‰¡âÕ—¥ ·ºàπÕ≈Ÿ¡‘‡π’¬¡ ·≈–·ºàπ‚≈À–°√–ªÜÕß

πÈ”Õ—¥≈¡ ¡’§à“§«“¡Àπ“§√÷Ëß§à“∑’Ë®”π«π·ºàπ‡æ‘Ë¡¢÷Èπµ“¡

≈”¥—∫ (µ“√“ß∑’Ë 1) 

∫∑«‘®“√≥å 
 ”À√—∫ª√–‡∑»‰∑¬«—¥ÿÕÿª°√≥å∑’Ë„™â„π°“√ªÑÕß°—π

Õ—πµ√“¬¢≥–∂à“¬¿“æ√—ß’à«π„À≠àµâÕß¡’°“√π”‡¢â“®“°

µà“ßª√–‡∑» ©“°°”∫—ß√—ß’°Á‡™àπ‡¥’¬«°—π∑’Ë¡’∫“ßà«πµâÕß

—Ëßπ”‡¢â“®“°µà“ßª√–‡∑»´÷Ëß∑”„Àâ¡’√“§“·æß °“√»÷°…“

„π§√—Èßπ’È®÷ß¡’«—µ∂ÿª√–ß§å„π°“√À“«—¥ÿ∑¥·∑π‡æ◊ËÕπ”‰ª

√â“ß©“°°”∫—ß√—ß’ ‚¥¬∑“ß°≈ÿà¡ºŸâ»÷°…“‰¥â‡≈◊Õ°„™â«—¥ÿ

∑¥≈Õß®”π«π’Ë™π‘¥ ‰¥â·°à ·ºàπ—ß°–’ ·ºàπÕ≈Ÿ¡‘‡π’¬¡ 

·ºàπ‰¡âÕ—¥ ·≈–·ºàπ‚≈À–°√–ªÜÕßπÈ”Õ—¥≈¡ ‚¥¬§”π÷ß∂÷ß

§ÿ≥¡∫—µ‘¢Õß§«“¡‡ªìπ‚≈À–¢Õß·ºàπ—ß°–’ ·≈–·ºàπ

Õ≈Ÿ¡‘‡π’¬¡ „π¥â“π°“√¥Ÿ¥°≈◊πæ≈—ßß“π√—ß’ ª√–°Õ∫°—∫

·ºàπ—ß°–’ ·≈–·ºàπÕ≈Ÿ¡‘‡π’¬¡‡ªìπ«—¥ÿ∑’Ë¡’¢“¬µ“¡√â“π

§â“°àÕ√â“ß À“ßà“¬ √“§“‰¡à·æß ·≈–„™âª√–‚¬™πå„πß“π

™à“ß∑—Ë«‰ª °√≥’¢Õß·ºàπ‰¡âÕ—¥ºŸâ∑”°“√»÷°…“‡≈◊Õ°«—¥ÿ

™π‘¥π’È¡“∑¥Õ∫‚¥¬§”π÷ß∂÷ß§ÿ≥¡∫—µ‘¢Õß‡π◊ÈÕ‰¡â—°∑’Ë

∂Ÿ°Õ—¥„Àâ¡’§«“¡·πàπ‡ªìπ‡π◊ÈÕ‡¥’¬«°—π´÷Ëßπà“®–“¡“√∂

¥Ÿ¥°≈◊πæ≈—ßß“π√—ß’‰¥â Õ’°∑—Èß·ºàπ‰¡âÕ—¥¬—ß‡ªìπ«—¥ÿ∑’ËÀ“

‰¥âßà“¬·≈–„™â∑—Ë«‰ª„πß“π°àÕ√â“ß à«π·ºàπ‚≈À–°√–ªÜÕß 

πÈ”Õ—¥≈¡π—Èπ ∂÷ß·¡â«à“ºŸâ∑”°“√»÷°…“®–‰¡à“¡“√∂À“√“¬

≈–‡Õ’¬¥‰¥â«à“°√–ªÜÕßπÈ”Õ—¥≈¡¥—ß°≈à“«¡’à«πº¡¢Õß

‚≈À–™π‘¥„¥∫â“ß‡π◊ ËÕß®“°‡ªìπ¢âÕ¡Ÿ≈∑“ß°“√§â“¢Õß

º≈‘µ¿—≥±å ·µà¥â«¬§«“¡∑’Ë‡ªìπ‚≈À–¢Õß°√–ªÜÕßª√–°Õ∫

°—∫‡ªìπ∫√√®ÿ¿—≥±å∑’ËÀ“‰¥âßà“¬ ·≈–¬‘Ëß∂â“∑¥Õ∫‰¥â«à“¡’

§ÿ≥¡∫—µ‘∑’Ë®–“¡“√∂ªÑÕß°—π√—ß’‰¥â °Áπà“®–‡ªìπ«—¥ÿ∑’Ë¡’

ª√–‚¬™πå„π°“√π”°≈—∫¡“„™â„À¡à (recycle) Õ¬à“ß‰√

°Áµ“¡‡ªìπ∑’Ëπà“‡’¬¥“¬‡æ√“–®“°º≈°“√»÷°…“∑’Ë∫àß™’È«à“

·ºàπ‚≈À–°√–ªÜÕßπÈ”Õ—¥≈¡‡ªìπ«—¥ÿ∑’ËªÑÕß°—π√—ß’‰¥âµË”

∑’Ëÿ¥·≈–¡’§à“§«“¡Àπ“§√÷Ëß§à“Ÿß∑’Ëÿ¥ ®÷ß∑”„Àâ√ÿª‰¥â«à“

·ºàπ‚≈À–°√–ªÜÕßπÈ”Õ—¥≈¡π’È‰¡à‡À¡“–¡”À√—∫°“√π”

¡“„™â‡ªìπ«—¥ÿ„π°“√√â“ß©“°°”∫—ß√—ß’ ”À√—∫«—¥ÿ

∑¥Õ∫∑’Ë‡À≈◊ÕÕ’°“¡™π‘¥π—Èπ ®“°º≈°“√»÷°…“æ∫«à“ 

·ºàπ—ß°–’‡ªìπ«—¥ÿ∑’Ë“¡“√∂ªÑÕß°—π√—ß’‰¥â¥’∑’Ëÿ¥·≈–¡’

§à“§«“¡Àπ“§√÷Ëß§à“∑’ËµË”∑’Ëÿ¥ √Õß≈ß¡“§◊Õ·ºàπ‰¡âÕ—¥ 

·≈–·ºàπÕ≈Ÿ¡‘‡π’¬¡ µ“¡≈”¥—∫ (µ“√“ß∑’Ë 1)  

 ®“°°“√∑∫∑«π«√√≥°√√¡æ∫«à“°“√»÷°…“‡°’Ë¬«°—∫

°“√º≈‘µÕÿª°√≥å„π°“√ªÑÕß°—π√—ß’∑’ Ë„°≈â‡§’¬ß°—∫°“√

»÷°…“„π§√—Èßπ’È‰¥â·°à °“√»÷°…“¢Õß®“√ÿ«√√≥·≈–§≥–(6) 

´÷Ëß‡ªìπ°“√π”·ºàπµ–°—Ë«ÕàÕπ®“°´Õßøî≈å¡”À√—∫∂à“¬

µ“√“ß∑’Ë 1 ·¥ß§à“§«“¡Àπ“¢Õß«—¥ÿ·µà≈–™π‘¥∑’Ë HVL 

Table 1 Thickness of materials at HVL 

™π‘¥¢Õß«—¥ÿ ®”π«π·ºàπ 

¢Õß«—¥ÿ∑’Ë HVL 

§«“¡Àπ“¢Õß 

«—¥ÿ∑’Ë HVL (¡¡.) 

·ºàπ—ß°–’ 1 0.20 

·ºàπ‰¡âÕ—¥ 12 47.25 

·ºàπÕ≈Ÿ¡‘‡π’¬¡ 17 2.96 

·ºàπ‚≈À–°√–ªÜÕß

πÈ”Õ—¥≈¡ 

20 3.57 
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¿“æ√—ß’¿“¬„π™àÕßª“°∑’Ë„™â·≈â«¡“º≈‘µ‡ªìπ‡◊ÈÕµ–°—Ë«

”À√—∫ªÑÕß°—πÕ—πµ√“¬®“°√—ß’∑“ß∑—πµ°√√¡ ´÷Ëßº≈°“√

»÷°…“¥—ß°≈à“«æ∫«à“ °“√„™â·ºàπµ–°—Ë«´âÕπ√Õß°—πÀπ“ 

10 ™—Èπ “¡“√∂≈¥ª√‘¡“≥√—ß’‰¥â√âÕ¬≈– 99.70 Õ¬à“ß‰√

°Áµ“¡°“√»÷°…“∑’Ë∑”„π§√—Èßπ’È¡’«—µ∂ÿª√–ß§å‡æ◊ËÕÀ“«—¥ÿ

∑¥·∑π‡æ◊ËÕ√â“ß©“°°”∫—ß√—ß’ «—¥ÿ∑’Ëπ”¡“‡≈◊Õ°∑¥Õ∫

®÷ßµâÕß¡’§«“¡·¢Áß §ß√Ÿª ·≈–¡’≈—°…≥–‡ªìπ·ºàπ‡æ◊ËÕ„Àâ

ßà“¬·≈––¥«°µàÕ°“√π”‰ª√â“ß‡ªìπ©“° ¥—ßπ—Èπº≈¢Õß

°“√»÷°…“„π§√—Èßπ’È®÷ß‰¡à“¡“√∂π”‰ª‡ª√’¬∫‡∑’¬∫°—∫

°“√»÷°…“¢Õß®“√ÿ«√√≥·≈–§≥–‰¥â‚¥¬µ√ß‡π◊ËÕß®“°

«—¥ÿ∑¥Õ∫∑’Ë®“√ÿ«√√≥·≈–§≥–„™â‰¥â·°à·ºàπµ–°—Ë«®“°

´Õßøî≈å¡´÷Ëß¡’¢π“¥‡≈Á° ¡’§«“¡ÕàÕπ·≈–¬◊¥À¬ÿàπ§àÕπ¢â“ß

¡“°´÷ Ëß∑”„Àâπ”‰ªª√–¬ÿ°µå√â“ß‡ªìπÕÿª°√≥åªÑÕß°—π

Õ—πµ√“¬®“°√—ß’´÷Ëß‰¥â·°à‡◊ÈÕµ–°—Ë«´÷Ëß¡’¢π“¥‡≈Á°·≈–¡’

§«“¡¬◊¥À¬ÿàπ‰ª°—∫√à“ß°“¬¢ÕßºŸâªÉ«¬ ·µà®–‰¡à‡À¡“–¡

∑’Ë®–π”‰ª√â“ß‡ªìπ©“°°”∫—ß√—ß’´÷ Ëß¡’¢π“¥„À≠à·≈–

µâÕß°“√§«“¡§ß√Ÿª·≈–·¢Áß·√ß‡™àπ„π°“√»÷°…“„π§√—Èßπ’È 

πÕ°®“°π’ È‡¡◊ ËÕæ‘®“√≥“∂÷ß«—µ∂ÿª√–ß§å¢ÕßÕÿª°√≥å

ªÑÕß°—π√—ß’®“°°“√»÷°…“∑—ÈßÕßæ∫«à“¡’§«“¡·µ°µà“ß

°—π ‡◊ÈÕµ–°—Ë«´÷Ëßº≈‘µ¡“®“°·ºàπµ–°—Ë«®“°´Õßøî≈å¡∑’Ë„™â

·≈â«„π°“√»÷°…“¢Õß®“√ÿ«√√≥·≈–§≥– ¡’«—µ∂ÿª√–ß§å

‡æ◊ËÕ„™âªÑÕß°—πÕ—πµ√“¬®“°√—ß’·°àºŸâªÉ«¬‡ªìπÀ≈—° ·µà©“°

°”∫—ß√—ß’∑’ Ë‡ªìπº≈º≈‘µ®“°°“√»÷°…“„π§√— Èßπ’ È¡’«—µ∂ÿ 

ª√–ß§åÀ≈—°‡æ◊ËÕ„™âªÑÕß°—πÕ—πµ√“¬®“°√—ß’·°àºŸâ∑”°“√

∂à“¬¿“æ√—ß’·≈–∫ÿ§§≈Õ◊ËπÊ ∑’ËÕ¬Ÿà„π∫√‘‡«≥„°≈â‡§’¬ß  

 ”À√—∫©“°°”∫—ß√—ß’∑’Ëº≈‘µ¢÷Èπ®“°°“√»÷°…“§√—Èßπ’È 

(√Ÿª∑’Ë 5) ®–„™â·ºàπ—ß°–’™π‘¥‡√’¬∫®”π«π 12 ·ºàπ 

ª√–°∫¥â“πÀπâ“·≈–¥â“πÀ≈—ß¥â«¬‰¡âÕ—¥‡æ◊ËÕª√–‚¬™πå„π

·ßà§«“¡–¥«°„π°“√ª√–°Õ∫ ·≈–§«“¡«¬ß“¡ ´÷Ëß

®“°º≈°“√∑¥Õ∫«—¥ÿ„π‡∫◊ÈÕßµâπæ∫«à“¥â«¬ª√‘¡“≥

¢Õß·ºàπ—ß°–’®”π«π‡∑à“π’È®–“¡“√∂≈¥ª√‘¡“≥√—ß’

‰¥â‡°◊Õ∫ 100 ‡ªÕ√å‡´Áπµå (√Ÿª∑’Ë 4) §à“„™â®à“¬„π°“√º≈‘µ

©“°°”∫—ß√—ß’¥—ß°≈à“«Õ¬Ÿà∑’Ë√“§“ª√–¡“≥ 8,000 ∫“∑ ´÷Ëß

µË”°«à“√“§“©“°°”∫—ß√—ß’¡“µ√∞“π∑’Ëπ”‡¢â“®“°µà“ß

ª√–‡∑»´÷Ëß¡’√“§“„πªí®®ÿ∫—πª√–¡“≥ 20,000 ∫“∑ ©“°

°”∫—ß√—ß’∑’Ë√â“ß¢÷Èππ’È‰¥â∂Ÿ°π”¡“∑¥Õ∫«—¥ª√‘¡“≥√—ß’∑’Ë

ºà“π©“°¥â«¬«‘∏’°“√‡™àπ‡¥’¬«°—∫∑’Ë∑”°“√∑¥Õ∫«—¥ÿ„π

¢—ÈπµÕπ°“√∑¥≈Õß ‚¥¬∑”°“√‡ª√’¬∫‡∑’¬∫°—∫º≈∑’Ë«—¥‰¥â

°—∫©“°°”∫—ß√—ß’¡“µ√∞“π´÷Ëß°Áæ∫«à“©“°°”∫—ß√—ß’∑—Èß

Õß¡’ª√–‘∑∏‘¿“æ„π°“√°”∫—ß√—ß’‡∑’¬∫‡∑à“°—π Õ¬à“ß‰√

°Áµ“¡®“°°“√√â“ß©“°°”∫—ß√—ß’‚¥¬„™â·ºàπ—ß°–’

®”π«π∂÷ß 12 ·ºàππ’È∑”„ÀâπÈ”Àπ—°¢Õß©“°∑’Ë‰¥â§àÕπ¢â“ß

Àπ—° ´÷Ëß∂â“æ‘®“√≥“«à“©“°°”∫—ß√—ß’∑’Ë„™â‚¥¬∑—Ë«‰ª¡’

«—µ∂ÿª√–ß§å‡æ◊ËÕªÑÕß°—π√—ß’°√–‡®‘ß (scatter radiation) 

·°àºŸâ∑”°“√∂à“¬¿“æ√—ß’´÷Ëß„π∑“ß∑—πµ°√√¡®–¡’ª√‘¡“≥

∑’ËπâÕ¬Õ¬Ÿà·≈â« ·µà°“√√â“ß©“°°”∫—ß√—ß’„π°“√»÷°…“§√—Èß

√Ÿª∑’Ë 4 °√“ø‡âπ·¥ß§«“¡—¡æ—π∏å√–À«à“ßª√‘¡“≥√—ß’∑’Ë
«—¥‰¥â (¡‘≈≈‘‡√‘π∑å‡°πµàÕπ“∑’) °—∫®”π«π·ºàπ¢Õß
«—¥ÿ∑¥≈Õß 

Figure 4 A relationship between the measured 
dose and the number of material sheets 

√Ÿª∑’Ë 5 ·¥ß©“°°”∫—ß√—ß’∑’Ë√â“ß®“°·ºàπ—ß°–’®”π«π 
12 ·ºàπ ∑’Ë¡’·ºàπ‰¡âÕ—¥ª√–°∫∫√‘‡«≥¥â“πÀπâ“·≈–
À≈—ß 

Figure 5 A built shielding from 12 sheets of zinc 
alloy plate sandwiched by 2 sheets of 
wood plate 
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π’È„™âº≈®“°°“√∑¥≈Õß∑’Ë«—¥ª√‘¡“≥√—ß’ª∞¡¿Ÿ¡‘‚¥¬µ√ß 

(primary radiation) ∑’Ë≈¥≈ßÀ≈—ßºà“π«—¥ÿ∑¥≈Õß ¥—ßπ—Èπ

„π°“√√â“ß©“°°”∫—ß√—ß’∑’Ë®–π”‰ª„™â„π∑“ßªØ‘∫—µ‘®√‘ß

Õ“®‰¡à®”‡ªìπµâÕß„™â®”π«π¢Õß·ºàπ—ß°–’∂÷ß 12 ·ºàπ 

°“√≈¥®”π«π·ºàπ≈ß‡À≈◊Õ§√÷ËßÀπ÷Ëß§◊Õ®”π«π 6 ·ºàπ °Á

“¡“√∂≈¥ª√‘¡“≥√—ß’‰¥âª√‘¡“≥√âÕ¬≈– 95 (√Ÿª∑’Ë 4) ´÷Ëß

°Áπà“®–¡’ª√–‘∑∏‘¿“æ∑’Ë‡æ’¬ßæÕ·≈–¬—ß®–∑”„Àâ©“°¥—ß

°≈à“«¡’πÈ”Àπ—°≈¥≈ßÕ’°¥â«¬ Õπ÷Ëß®“°º≈°“√»÷°…“„π

§√—Èßπ’È πÕ°‡Àπ◊Õ®“°°“√π”‰ªº≈‘µ‡ªìπ©“°°”∫—ß√—ß’

·≈â« Õ“®π”º≈°“√»÷°…“∑’Ë‰¥â‰ªª√–¬ÿ°µå„™â‡ªìπ¢âÕ¡Ÿ≈„π
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°“√«‘®—¬§√—Èßπ’È 
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