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°“√§«∫§ÿ¡§ÿ≥¿“æ À¡“¬∂÷ß °“√¥”‡π‘π°“√·≈–°‘®°√√¡¥â“π

«‘™“°“√ (operation techniques and activities) ∑’Ëπ”¡“„™â‡æ◊ËÕ„Àâµ√ßµ“¡

¢âÕ°”Àπ¥¥â“π§ÿ≥¿“æ ‡æ◊ËÕ„Àâ‰¥âº≈°“√«‘‡§√“–Àå∑¥ Õ∫∑’Ëπà“‡™◊ËÕ∂◊Õ ∂Ÿ°µâÕß

·¡àπ¬” °“√§«∫§ÿ¡§ÿ≥¿“æ ª√–°Õ∫¥â«¬°“√§«∫§ÿ¡§ÿ≥¿“æ¿“¬πÕ° ·≈–

°“√§«∫§ÿ¡§ÿ≥¿“æ¿“¬„π

°“√§«∫§ÿ¡§ÿ≥¿“æ¿“¬„π (Internal Quality Control, IQC) À¡“¬∂÷ß

°“√¥”‡π‘π°“√¢ÕßÀâÕßªØ‘∫—µ‘°“√„π°“√‡ΩÑ“√–«—ß°“√∑¥ Õ∫·≈–º≈°“√∑¥ Õ∫

„Àâπà“‡™◊ËÕ∂◊Õ°àÕπ√“¬ß“πº≈ °“√§«∫§ÿ¡§ÿ≥¿“æ¿“¬„π “¡“√∂∑”‰¥âÀ≈“¬«‘∏’

·≈–·ºπ¿Ÿ¡‘§«∫§ÿ¡‡ªìπ«‘∏’Àπ÷Ëß∑’Ë„™â‡ªìπ‡§√◊ËÕß¡◊Õ™à«¬„π°“√§«∫§ÿ¡§ÿ≥¿“æ

¿“¬„π ºŸâ∑”°“√∑¥ Õ∫ “¡“√∂π”·ºπ¿Ÿ¡‘π’È¡“„™â„π°“√µ√«® Õ∫«à“º≈°“√

«‘‡§√“–Àå∑¥ Õ∫π—ÈπÕ¬Ÿà¿“¬„µâ°“√§«∫§ÿ¡À√◊Õ‰¡à πÕ°®“°π’È¬—ß∑”„Àâ “¡“√∂

∑√“∫∂÷ß°“√‡ª≈’Ë¬π·ª≈ßÀ√◊Õ·π«‚πâ¡¢Õß°“√«‘‡§√“–Àå∑¥ Õ∫‰¥â ‡π◊ËÕß®“°

·ºπ¿Ÿ¡‘§«∫§ÿ¡· ¥ß„π√Ÿª¢Õß°√“ø

‚§√ß √â“ß¢Õß·ºπ¿Ÿ¡‘§«∫§ÿ¡ª√–°Õ∫¥â«¬·°π X ´÷Ëß‡ªìπ‡«≈“À√◊Õ≈”¥—∫

§√—Èß¢Õß°“√«‘‡§√“–Àå∑¥ Õ∫  à«π·°π Y ‡ªìπº≈°“√«‘‡§√“–Àå∑¥ Õ∫ ‚¥¬¡’

‡ âπ°≈“ß (center line) ·≈–‡ âπ¢Õ∫‡¢µ§«∫§ÿ¡§à“ Ÿß·≈–§à“µË” (upper and

lower control limits) µ“¡≈”¥—∫ ¥—ß· ¥ß„π√Ÿª∑’Ë 1 ´÷Ëß°“√À“§à“¢Õß‡ âπ°≈“ß

‡ âπ¢Õ∫‡¢µ§«∫§ÿ¡§à“ Ÿß·≈–§à“µË” ¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß·ºπ¿Ÿ¡‘§«∫§ÿ¡ ´÷Ëß®–‰¥â

°≈à“«µàÕ‰ª

√Ÿª∑’Ë 1 · ¥ß‚§√ß √â“ß¢Õß·ºπ¿Ÿ¡‘§«∫§ÿ¡

¢—ÈπµÕπ°“√ √â“ß·ºπ¿Ÿ¡‘§«∫§ÿ¡

1. ∑√“∫«—µ∂ÿª√– ß§å¢Õß°“√

∑”·ºπ¿Ÿ¡‘

2. «“ß·ºπ°“√‡°Á∫√«∫√«¡

¢âÕ¡Ÿ≈

3. «‘‡§√“–Àåµ—«Õ¬à“ß∑’Ë„™â„π

°“√ √â“ß·ºπ¿Ÿ¡‘§«∫§ÿ¡„π™à«ß‡«≈“

µà“ßÊ °—π

4. ‡ °Á ∫ √ «∫√«¡¢â Õ¡Ÿ ≈ „π

·µà≈–§√—Èß (3-10 ¢âÕ¡Ÿ≈) ®”π«π

§√—Èß∑’Ë‡°Á∫¢âÕ¡Ÿ≈ 20-25 §√—Èß ·≈–

∫—π∑÷°§à“

5. §”π«≥§à“‡ âπ°≈“ß¢Õß

°√“ø ·≈–¢Õ∫‡¢µ§«∫§ÿ¡§à“ Ÿß

·≈–µË”

6.  √â“ß·ºπ¿Ÿ¡‘§«∫§ÿ¡

·ºπ¿Ÿ¡‘§«∫§ÿ¡·∫àßÕÕ°‡ªìπ

2 ª√–‡¿∑„À≠àÊ µ“¡≈—°…≥–¢Õß

¢âÕ¡Ÿ≈∑’Ëπ”¡“ √â“ß·ºπ¿Ÿ¡‘ §«∫§ÿ¡

¥—ßπ’È

1. Variables control charts

‡ªìπ·ºπ¿Ÿ¡‘§«∫§ÿ¡∑’Ë¢âÕ¡Ÿ≈¡“®“°

Àπà«¬«—¥ ‡™àπ °“√«—¥§«“¡¬“«,

πÈ”Àπ—°, °“√«‘‡§√“–ÀåÀ“ª√‘¡“≥

‚≈À–„πµ—«Õ¬à“ß, °“√À“ % reco-

very ‡ªìπµâπ

2. Attributes control charts

‡ªìπ·ºπ¿Ÿ¡‘§«∫§ÿ¡∑’Ë¢âÕ¡Ÿ≈¡“®“°

Àπà«¬π—∫ ‡™àπ °“√π—∫®”π«π   ¢Õß

π’√–π“√∂ ·®âß∑Õß

ªí∑¡“ πæ√—µπå

Measurement

Upper Control Limit

Center line

Lower Control Limit

UCL

Process mean

LCL

Time

(Control Chart) „πÀâÕßªØ‘∫—µ‘°“√
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‡ ’¬ À√◊Õ™‘Èπß“π∑’Ë™”√ÿ¥ ‡ªìπµâπ

∫∑§«“¡π’È®–π”‡ πÕ‡©æ“–

·ºπ¿Ÿ¡‘§«∫§ÿ¡ª√–‡¿∑ Variables

control charts ‡∑à“π—Èπ ‡π◊ËÕß®“°

ÀâÕßªØ‘∫—µ‘°“√«‘‡§√“–Àå∑¥ Õ∫‚¥¬

 à«π¡“°®–‡°’Ë¬«¢âÕß°—∫·ºπ¿Ÿ¡‘

§«∫§ÿ¡ª√–‡¿∑π’È

Variables control charts ¡’

À≈“¬™π‘¥ ¥—ßµàÕ‰ªπ’È

1. x - R chart 

(·ºπ¿Ÿ¡‘§«∫§ÿ¡§à“‡©≈’Ë¬ ·≈–

æ‘ —¬)

‡ªìπ·ºπ¿Ÿ¡‘§«∫§ÿ¡∑’Ëπ‘¬¡„™â

¡“°∑’Ë ÿ¥ ”À√—∫ÀâÕßªØ‘∫—µ‘°“√

«‘‡§√“–Àå∑¥ Õ∫ ‚¥¬ x chart

„™â ”À√—∫µ√«® Õ∫«à“º≈°“√«‘‡§√“–Àå

∑¥ Õ∫‡∫’Ë¬ß‡∫π‰ª®“°§à“°≈“ß

¢Õß°√“ø¡“°πâÕ¬·§à‰Àπ  à«π

R chart „™âµ√«® Õ∫§«“¡·ª√ª√«π

∑’Ë‡°‘¥¢÷Èπ„π°“√«‘‡§√“–Àå∑¥ Õ∫

„π°“√ √â“ß x chart §”π«≥

§à“‡©≈’Ë¬ (x) ·≈–§à“‡©≈’Ë¬¢Õß§à“‡©≈’Ë¬

(x) ‰¥â¥—ßπ’È

§à“‡©≈’Ë¬¢Õß°√ÿäª¬àÕ¬,

x =
Σxi
n

‡¡◊ËÕ  n = ¢π“¥¢Õß°√ÿäª¬àÕ¬

§à“‡©≈’Ë¬¢Õß§à“‡©≈’Ë¬,

x =
Σxi
k

‡¡◊ËÕ  k = ®”π«π°√ÿäª¬àÕ¬

 à«π„π°“√ √â“ß R chart §”π«≥

§à“æ‘ —¬ (R) ·≈–§à“‡©≈’Ë¬¢Õßæ‘ —¬ (R)

‰¥â¥—ßπ’È

R = §à“ Ÿß ÿ¥¢Õß°√ÿäª¬àÕ¬ -

§à“µË” ÿ¥¢Õß°√ÿäª¬àÕ¬

§à“‡©≈’Ë¬¢Õßæ‘ —¬, R =
ΣRi ‡¡◊ËÕ  k = ®”π«π°√ÿäª¬àÕ¬

k

‡¡◊ËÕ§”π«≥§à“ x ·≈– R ‰¥â·≈â«  “¡“√∂ √â“ß·ºπ¿Ÿ¡‘§«∫§ÿ¡‰¥â‚¥¬„™â

 Ÿµ√§”π«≥ ¥—ßπ’È

·ºπ¿Ÿ¡‘ x chart R chart

‡ âπ°≈“ß, CL x R

‡ âπ¢Õ∫‡¢µ§«∫§ÿ¡§à“µË”, LCL x - A2R D3R

‡ âπ¢Õ∫‡¢µ§«∫§ÿ¡§à“ Ÿß, UCL x + A2R D4R

§à“§ß∑’Ë A2, D3 ·≈– D4 · ¥ß„πµ“√“ß∑’Ë 1

2. x - s chart (·ºπ¿Ÿ¡‘§«∫§ÿ¡§à“‡©≈’Ë¬ ·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π)

‡¡◊ËÕ°√ÿäª¬àÕ¬¡’¢π“¥„À≠à §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π (standard deviation, s)

®–„™â∫Õ°§«“¡·ª√ª√«π∑’Ë‡°‘¥¢÷Èπ„π°√–∫«π°“√«‘‡§√“–Àå∑¥ Õ∫‰¥â¥’  “¡“√∂

§”π«≥§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π ‰¥â¥—ßπ’È

s =
Σ(xi - x)

n - 1

‡¡◊ËÕ xi = º≈°“√«‘‡§√“–Àå„π·µà≈–§√—Èß¢Õß°√ÿäª¬àÕ¬

x = §à“‡©≈’Ë¬¢Õßº≈°“√«‘‡§√“–Àå„π·µà≈–°√ÿäª¬àÕ¬

n = ¢π“¥¢Õß°√ÿäª¬àÕ¬

§”π«≥§à“‡©≈’Ë¬¢Õß§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π, s ‰¥â¥—ßπ’È           

‡¡◊ËÕ k = ®”π«π¢Õß°√ÿäª¬àÕ¬

„π°√≥’π’È “¡“√∂À“§à“ x ·≈– x ‰¥â‡™àπ‡¥’¬«°—∫„π x - R chart ‡¡◊ËÕ

§”π«≥§à“ x ·≈– s ‰¥â·≈â«  “¡“√∂ √â“ß·ºπ¿Ÿ¡‘§«∫§ÿ¡‰¥â‚¥¬„™â Ÿµ√§”π«≥ ¥—ßπ’È

·ºπ¿Ÿ¡‘ x chart s chart

‡ âπ°≈“ß, CL x s

‡ âπ¢Õ∫‡¢µ§«∫§ÿ¡§à“µË”, LCL x - A3s B3s

‡ âπ¢Õ∫‡¢µ§«∫§ÿ¡§à“ Ÿß, UCL x + A3s B4s

§à“§ß∑’Ë A3, B3 ·≈– B4 · ¥ß„πµ“√“ß∑’Ë 1

3. x - moving range chart (·ºπ¿Ÿ¡‘§«∫§ÿ¡§à“«—¥·µà≈–§à“·≈–æ‘ —¬

‡§≈◊ËÕπ∑’Ë)

‡ªìπ·ºπ¿Ÿ¡‘§«∫§ÿ¡∑’Ë„™â§à“∑’Ë‰¥â®“°°“√«‘‡§√“–Àå∑¥ Õ∫„π·µà≈–§√—Èß¡“

æ≈ÁÕµ≈ß„π·ºπ¿Ÿ¡‘ ‚¥¬‰¡àµâÕßÀ“§à“‡©≈’Ë¬¢Õß°“√«‘‡§√“–Àå∑¥ Õ∫ ·ºπ¿Ÿ¡‘

§«∫§ÿ¡™π‘¥π’È¡—°„™â„π°“√§«∫§ÿ¡°√–∫«π°“√º≈‘µ„π·µà≈– lot À√◊Õ batch

s =
Σsi
k
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À√◊Õ„™â„π°“√§«∫§ÿ¡º≈°“√«‘‡§√“–Àå∑¥ Õ∫∑’Ë¡’§à“„™â®à“¬„π°“√«‘‡§√“–Àå

∑¥ Õ∫ Ÿß À√◊ÕµâÕß„™â‡«≈“„π°“√«‘‡§√“–Àå∑¥ Õ∫π“π

°“√«—¥§«“¡·ª√ª√«π∑’Ë‡°‘¥¢÷Èπ„π°√–∫«π°“√«‘‡§√“–Àå®–„™âæ‘ —¬‡§≈◊ËÕπ∑’Ë

(moving range, R) ´÷Ëß‡ªìπ§à“ —¡∫Ÿ√≥å¢Õß§«“¡·µ°µà“ß√–À«à“ß§à“«‘‡§√“–Àå

∑¥ Õ∫∑’ËÕ¬Ÿàµ‘¥°—π

„π°√≥’π’È “¡“√∂À“§à“ x ·≈– R ‰¥â‡™àπ‡¥’¬«°—∫„π x - R chart ‡¡◊ËÕ

§”π«≥§à“ x ·≈– R ‰¥â·≈â«  “¡“√∂ √â“ß·ºπ¿Ÿ¡‘§«∫§ÿ¡‰¥â‚¥¬„™â Ÿµ√§”π«≥

¥—ßπ’È

·ºπ¿Ÿ¡‘ x chart moving range chart

‡ âπ°≈“ß, CL x R

‡ âπ¢Õ∫‡¢µ§«∫§ÿ¡§à“µË”, LCL x - 3R/d2 D3R

‡ âπ¢Õ∫‡¢µ§«∫§ÿ¡§à“ Ÿß, UCL x + 3R/d2 D4R

§à“§ß∑’Ë d2, D3 ·≈– D4 · ¥ß„πµ“√“ß∑’Ë 1

‡π◊ËÕß®“°°√ÿäª¬àÕ¬¡’¢π“¥‡≈Á° (n=1) ¥—ßπ—Èπ¢âÕ‡ ’¬¢Õß·ºπ¿Ÿ¡‘§«∫§ÿ¡

™π‘¥π’È§◊Õ ®–‰¡à‰«µàÕ°“√‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥¢÷Èπ„π°√–∫«π°“√«‘‡§√“–Àå∑¥ Õ∫

‡∑à“°—∫°“√„™â x - R chart ·≈– x - s chart

µ“√“ß∑’Ë 1 · ¥ß§à“§ß∑’Ë∑’Ë„™â„π°“√ √â“ß·ºπ¿Ÿ¡‘§«∫§ÿ¡

„π°“√æ‘®“√≥“«à“®–‡≈◊Õ°„™â

·ºπ¿Ÿ¡‘§«∫§ÿ¡™π‘¥„¥ ºŸâ∑”°“√∑¥

 Õ∫  “¡ “ √ ∂æ‘ ® “ √≥ “ ‚ ¥ ¬ „ ™â

·ºπ¿Ÿ¡‘„π√Ÿª∑’Ë 2 „π°“√‡≈◊Õ°™π‘¥

¢Õß·ºπ¿Ÿ¡‘§«∫§ÿ¡

√Ÿª∑’Ë 2 · ¥ß°“√‡≈◊Õ°™π‘¥¢Õß

·ºπ¿Ÿ¡‘§«∫§ÿ¡

 ‘Ë ß ∑’Ë  ”§—≠∑’Ë  ÿ ¥ „π°“ √π”

·ºπ¿Ÿ¡‘§«∫§ÿ¡¡“„™â„π°“√§«∫§ÿ¡

§ÿ≥¿“æ§◊Õ °“√Õà“πÀ√◊Õ·ª≈º≈

®“°¿“æ∑’Ëª√“°Ø∫π·ºπ¿Ÿ¡‘ ≈—°…≥–

¢Õß·ºπ¿Ÿ¡‘§«∫§ÿ¡¡’∑—Èß√Ÿª·∫∫ª°µ‘

·≈–‰¡àª°µ‘ ¥—ßπ’È

≈—°…≥–¢Õß·ºπ¿Ÿ¡‘§«∫§ÿ¡∑’Ë

¡’√Ÿª·∫∫∑’Ëª°µ‘·≈–º≈°“√«‘‡§√“–Àå

∑¥ Õ∫Õ¬Ÿà„π¢Õ∫‡¢µ§«∫§ÿ¡  ‰¥â·°à

·ºπ¿Ÿ¡‘§«∫§ÿ¡∑’Ë

1. ‰¡à¡’¢âÕ¡Ÿ≈„¥ÕÕ°πÕ°

¢Õ∫‡¢µ§«∫§ÿ¡

2. ®”π«π¢âÕ¡Ÿ≈∑’ËÕ¬Ÿà ‡Àπ◊Õ

·≈–„µâ‡ âπ°≈“ß  ¡’®”π«π‡∑à“ Ê °—π

3. ‰¡à¡’¢âÕ¡Ÿ≈∑’ËµàÕ‡π◊ËÕß°—π

7 ®ÿ¥ À√◊Õ¡“°°«à“ Õ¬Ÿà¥â“π„¥

¥â“πÀπ÷Ëß¢Õß‡ âπ°≈“ß

4. °“√°√–®“¬µ—«¢Õß¢âÕ¡Ÿ≈

¡’≈—°…≥–‡ªìπ random Õ¬Ÿà‡Àπ◊Õ

·≈–„µâ‡ âπ°≈“ß

5. ‰¡à¡’·π«‚πâ¡¢Õß¢âÕ¡Ÿ≈∑’Ë

‡¢â“„°≈â¢Õ∫‡¢µ§«∫§ÿ¡



15

ªï∑
’Ë 5

1 
©∫

—∫∑
’Ë 1

63
 °

—π¬
“¬

π 
25

46
  

«“
√ 

“√
°√

¡«
‘∑¬

“»
“ 

µ√
å∫√

‘°“
√

6. ¡’¢âÕ¡Ÿ≈‡æ’¬ß‡≈Á°πâÕ¬∑’ËÕ¬Ÿà„°≈â¢Õ∫‡¢µ§«∫§ÿ¡

7. ¢âÕ¡Ÿ≈ à«π„À≠àÕ¬Ÿà„°≈â‡ âπ°≈“ß ·µà‰¡à„™à¢âÕ¡Ÿ≈∑—ÈßÀ¡¥ ¡’‡æ’¬ß 2 „π 3

¢Õß¢âÕ¡Ÿ≈∑’ËÕ¬Ÿà„°≈â‡ âπ°≈“ß ·≈– 8. ≈—°…≥–¢Õß·ºπ¿Ÿ¡‘‰¡à‡ªìπ‡ âπµ√ß ¥—ß· ¥ß

„π√Ÿª∑’Ë 3

√Ÿª∑’Ë 3 · ¥ßº≈°“√«‘‡§√“–Àå∑¥ Õ∫Õ¬Ÿà„π¢Õ∫‡¢µ§«∫§ÿ¡·≈–·ºπ¿Ÿ¡‘

§«∫§ÿ¡¡’√Ÿª·∫∫∑’Ëª°µ‘

 à«π·ºπ¿Ÿ¡‘§«∫§ÿ¡∑’Ë¡’√Ÿª·∫∫∑’Ëº‘¥ª°µ‘ ¡’≈—°…≥–¥—ß· ¥ß„π√Ÿª∑’Ë 4-9

√Ÿª∑’Ë 4 ¡’Àπ÷Ëß¢âÕ¡Ÿ≈ÕÕ°πÕ°¢Õ∫‡¢µ§«∫§ÿ¡

√Ÿª∑’Ë 5 2 „π 3 ¢Õß¢âÕ¡Ÿ≈∑’ËµàÕ‡π◊ËÕß°—πÕ¬ŸàπÕ°‡¢µ‡µ◊Õπ

√Ÿª∑’Ë 6 ¡’¢âÕ¡Ÿ≈µàÕ‡π◊ËÕß°—π 7 ®ÿ¥ À√◊Õ¡“°°«à“Õ¬Ÿà¥â“π„¥¥â“πÀπ÷Ëß¢Õß‡ âπ°≈“ß

√Ÿª∑’Ë 7 ¡’¢âÕ¡Ÿ≈∑’ËµàÕ‡π◊ËÕß°—π 6 ®ÿ¥

¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ À√◊Õ≈¥≈ß

√Ÿª∑’Ë 8 ¡’¢âÕ¡Ÿ≈µàÕ‡π◊ËÕß°—π 15 ®ÿ¥

‡¢â“„°≈â‡ âπ°≈“ß

√Ÿª∑’Ë 9 ¡’≈—°…≥–‡ªìπ«—Ø®—°√
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§«“¡º‘¥ª°µ‘µà“ßÊ ∑’Ë‡°‘¥¢÷Èπ

„π°√–∫«π°“√«‘‡§√“–Àå∑¥ Õ∫
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