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Abstract

Hydraulic machines were used in both medium and large scale From industries studying

problems of hydraulic systems, around 70-80 percentage of the machine expiration was due

to the deterioration of hydraulic oil from contamination, so the best way to maintain the hydraulic

machine was to take care of hydraulic oil to have the purity level and other properties suitable

for the components in those machines. This article described the duty of hydraulic oil, types

of contamination, sources of contamination, the standard for measuring the purity level of oil,

equipments used to measure and analyze the contamination in hydraulic oil, recommended purity

levels, the effects from the contamination in hydraulic oil to machine, and methods to protect

and to eliminate the contamination in hydraulic oil. All of these were useful as the guidelines

to maintain the hydraulic machines to work in high efficiency and more long life time.

§” ”§—≠ : πÈ”¡—π‰Œ¥√Õ≈‘°  ‘Ëß‡®◊Õªπ ¡“μ√∞“π∫√√¬“°“»·Ààß™“μ‘¢Õß À√—∞Õ‡¡√‘°“
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1. ∫∑π”

ªí®®ÿ∫—π‡§√◊ËÕß®—°√‰Œ¥√Õ≈‘°¡’§«“¡®”‡ªìπ

Õ¬à“ß¡“°μàÕÕÿμ “À°√√¡¢π“¥°≈“ß·≈–¢π“¥„À≠à

‡™àπ Õÿμ “À°√√¡º≈‘μ‡À≈Á° Õÿμ “À°√√¡¬“π¬πμå

Õÿμ “À°√√¡ªî‚μ√‡§¡’·≈–°“√º≈‘μ‰øøÑ“Õÿμ “À-

°√√¡¥—ß°≈à“«®”‡ªìπμâÕß„™â‡§√◊ËÕß®—°√¢π“¥„À≠à

∑”ß“π¿“¬„μâ ‘Ëß·«¥≈âÕ¡∑’Ë¡’‡»…ΩÿÉπ ¥‘π ·≈–‡»…‚≈À–

„π°“√¥Ÿ·≈√—°…“‡§√◊ËÕß®—°√°≈‡ªìπÀ—«„®À≈—°∑’Ë®–

 “¡“√∂∑”„Àâ‡§√◊ËÕß®—°√‡À≈à“π’È “¡“√∂„™âß“π‰¥â

Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ „π¢≥–‡¥’¬«°—π§à“„™â®à“¬∑’ËμâÕß„™â

„π°“√ à́Õ¡·≈–∫”√ÿß√—°…“μâÕßÕ¬Ÿà„π‡°≥±å∑’Ë‡À¡“– ¡

·≈–§ÿâ¡§à“°—∫°“√≈ß∑ÿπ

‚√ßß“πÕÿμ “À°√√¡∑’Ë¡’°“√„™â‡§√◊ËÕß®—°√

‰Œ¥√Õ≈‘°‚¥¬‡ªìπ à«πª√–°Õ∫À≈—°„π°√–∫«π°“√

º≈‘μ·μà ≈–¢—È πμÕπÀ“° ‡§√◊Ë Õ ß®— °√‰Œ¥√Õ≈‘°

‡À≈à“π—Èπ¢“¥°“√¥Ÿ·≈√—°…“Õ¬à“ß∂Ÿ°«‘∏’ °Á®–∑”„Àâ

‡°‘¥¿“√–μâπ∑ÿπ„π°“√º≈‘μ·≈–°“√∫”√ÿß√—°…“∑’Ë Ÿß

∑”„ÀâμâÕß‡ª≈’Ë¬πÕÿª°√≥å∑’Ë™”√ÿ¥·≈–‡ ’¬À“¬„π

‡§√◊ËÕß®—°√‰Œ¥√Õ≈‘°∫àÕ¬§√—Èß ´÷Ëß„πªí®®ÿ∫—π¡’°“√

»÷°…“ªí≠À“¢Õß√–∫∫‰Œ¥√Õ≈‘° æ∫«à“√âÕ¬≈– 70-80

¢Õß°“√‡ª≈’Ë¬πÕÿª°√≥å À√◊Õ°“√À¡¥Õ“¬ÿ°“√„™âß“π

Õÿª°√≥å ‡ªìπº≈®“°°“√‡ ◊ËÕ¡ ¿“æ¢ÕßπÈ”¡—π

‰Œ¥√Õ≈‘° Õ—π‡π◊ËÕß¡“®“°¡’ ‘Ëß‡®◊Õªπ (Contamina-

tion) „ππÈ”¡—π ´÷Ëßº≈¢Õß§«“¡‡ ’¬À“¬∑’Ë‡°‘¥¢÷Èππ’È

20% ‡ªìπº≈¡“®“°°“√°—¥°√àÕπ ·≈– 45% ‡ªìπº≈

¡“®“°°“√ ÷°À√Õ∑“ß°≈„π√–∫∫‰Œ¥√Õ≈‘°

¥—ßπ—Èπ®÷ß¢Õπ”‡ πÕ°“√»÷°…“∂÷ß∑’Ë¡“¢Õß

 ‘Ëß‡®◊Õªπ (Contamination) „ππÈ”¡—π‰Œ¥√Õ≈‘°

™π‘¥¢Õß ‘Ëß‡®◊Õªπ ¡“μ√∞“π∑’Ë„™â§«∫§ÿ¡®”π«π

¢Õß ‘Ëß‡®◊Õªπ ‡§√◊ËÕß¡◊Õ∑’Ë„™â«—¥ ·≈–º≈°√–∑∫∑’Ë‡°‘¥

®“° ‘Ë ß ‡ ®◊ Õªπ∑’Ë ¡’ Õ¬Ÿà „ππÈ”¡—π‰Œ¥√Õ≈‘° ‡æ◊ËÕ

ª√–‚¬™πå ”À√—∫‡ªìπ·π«∑“ß„π°“√ªÑÕß°—π·≈–

∫”√ÿß√—°…“‡§√◊ËÕß®—°√‰Œ¥√Õ≈‘°™à«¬¬◊¥Õ“¬ÿ¢Õß

Õÿª°√≥å¿“¬„π‡§√◊ËÕß®—°√ ·≈–∑”„Àâ ‡§√◊ËÕß®—°√

∑”ß“π‰¥âÕ¬à“ß‡μÁ¡ª√– ‘∑∏‘¿“æ

2. «‘∏’°“√»÷°…“

2.1 Àπâ“∑’Ë¢ÕßπÈ”¡—π‰Œ¥√Õ≈‘° (Hydraulic

Oil)

¡’Õ¬Ÿà¥â«¬°—π 4 ¢âÕ§◊Õ (1) ‡ªìπμ—«°≈“ß„π

°“√ àß∂à“¬°”≈—ßß“π (2) À≈àÕ≈◊Ëπ™‘Èπ à«πμà“ßÊ ¢Õß

√–∫∫‰Œ¥√Õ≈‘° (3) ªÑÕß°—π°“√√—Ë«´÷¡√–À«à“ß™àÕß

«à“ß¢Õß™‘Èπ à«π ·≈– (4) √–∫“¬§«“¡√âÕπ„Àâ°—∫√–∫∫

¥—ßπ—ÈπÀ“°æ‘®“√≥“®–æ∫«à“ ‡¡◊ËÕπÈ”¡—π‰Œ¥√Õ≈‘°

 °ª√°®– àßº≈°√–∑∫μàÕÀπâ“∑’Ë„π°“√À≈àÕ≈◊Ëπ™‘Èπ

 à«πμà“ßÊ ¢Õß√–∫∫‰Œ¥√Õ≈‘°¡“°∑’Ë ÿ¥ π—Ëπ§◊Õ®–

 àßº≈„Àâ‡°‘¥°“√ ÷°À√Õ°—∫™‘Èπ à«π„πÕ—μ√“∑’Ë Ÿß

‡π◊ËÕß®“° ‘Ëß °ª√°®–‡¢â“‰ªÕ¬Ÿà¿“¬„π™àÕß«à“ß¢Õß

™‘Èπ à«π∑’Ë‡ ’¬¥ ’°—π ´÷Ëß·μà‡¥‘¡®–¡’øî≈å¡πÈ”¡—π°—ÈπÕ¬Ÿà

·μà∂â“À“°πÈ”¡—π‰Œ¥√Õ≈‘° °ª√° ®–∑”„Àâ ‘Ëß °ª√°

·∑√°Õ¬Ÿà¥â«¬®÷ß‡ªìπ‡À¡◊Õπ°√–¥“…∑√“¬¢—¥ ’™‘Èπ à«π

∑’Ë‡§≈◊ËÕπ∑’Ë‡ ’¬¥ ’°—π

√Ÿª∑’Ë 1  ‘Ëß °ª√°„π√–∫∫‰Œ¥√Õ≈‘°

®“°√Ÿª∑’Ë 1 ( ấ“¬) ®–‡ÀÁπ«à“‡»… ‘Ëß °ª√°

∑’Ë¡’¢π“¥„À≠à°«à“™àÕß«à“ß ·≈–‡≈Á°°«à“™àÕß«à“ß¢Õß

™‘Èπ à«π∑’Ë ‡ ’¬¥ ’°—π ®–‰¡à¡’º≈°√–∑∫μàÕ°“√

 ÷°À√Õ¢Õß™‘Èπ à«π∑’Ë ‡ ’¬¥ ’°—π ·μà∂â“ ‡»… ‘Ë ß

 °ª√°¡’¢π“¥„°≈â‡§’¬ß°—∫™àÕß«à“ß¡—π®– àßº≈

°√–∑∫μàÕ™‘Èπ à«π∑’Ë ‡ ’ ¬¥ ’°—π ∑”„Àâ ‡°‘¥°“√

°—¥°√àÕπ·≈–°“√ ÷°À√Õ ´÷Ëß®– àßº≈„Àâ ‡°‘¥ ‘Ë ß

 °ª√°‡æ‘Ë¡¢÷Èπ®“°º‘«¢Õß™‘Èπ à«π∑’Ë∂Ÿ°°—°°√àÕπ
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‡ªìπªØ‘°‘√‘¬“≈Ÿ°‚´à  àßº≈„ÀâπÈ”¡—π °ª√°¢÷Èπ√«¡∑—Èß

‡°‘¥°“√ ÷°°√àÕπ·≈– ÷°À√Õ¡“°¢÷Èπ ¥—ß√Ÿª∑’Ë 1 (¢«“)

πÕ°®“°π’È ‘Ëß °ª√°¢π“¥‡≈Á°°«à“™àÕß«à“ß Õ“®®–

‡°‘¥°“√ – ¡„π™àÕß«à“ß∑”„Àâ‡°‘¥°“√μ‘¥¢—¥¢Õß™‘Èπ

 à«π‰¥â ‡™àπ °“√μ‘¥¢—¥¢Õß≈‘Èπ‡≈◊ËÕπ„π«“≈å«§«∫§ÿ¡

∑‘»∑“ß

¥—ßπ—Èπº≈°√–∑∫¢Õß ‘Ëß °ª√°∑’ËªπÕ¬Ÿà„π

πÈ”¡—π‰Œ¥√Õ≈‘°μàÕ√–∫∫‰Œ¥√Õ≈‘°∑”„Àâ‡°‘¥§«“¡

‡ ’¬À“¬§◊Õ (1) °“√ ÷°À√Õ Ÿß (2) °“√μ‘¥¢—¥¢Õß

™‘Èπ à«πμà“ßÊ (3) °“√Õÿ¥μ—π¢Õß√Ÿ Orifice ·≈– (4)

∑”„ÀâπÈ”¡—π‡ ◊ËÕ¡§ÿ≥¿“æ‡√Á«¢÷Èπ

2.2 ™π‘¥¢Õß ‘Ëß‡®◊Õªπ∑’ËÕ¬Ÿà„ππÈ”¡—π

(Types of Contamination)

1)  ‘Ëß ‡®◊Õªπ∑’Ë ‡ªìπ¢Õß·¢Áß (Solid

Contamination) ª√–°Õ∫¥â«¬ sand, metal

particles, fibers, rust, weld pearls, abrasion of

vulcanized rubber, oxidation products ·≈–

color particles ‚¥¬∑’Ë¡“¢Õß ‘Ëß‡®◊Õªπ‡À≈à“π’ÈÕ“®

‡°‘¥®“°°“√ à́Õ¡∫”√ÿß °“√ª√–°Õ∫™‘Èπ à«π °“√ ÷°

À√Õ¿“¬„π√–∫∫ À“° ‘Ëß‡®◊Õªπ‡À≈à“π’È‡¢â“‰ªº ¡

Õ¬Ÿà„ππÈ”¡—π‰Œ¥√Õ≈‘° ¡’º≈∑”„Àâ‡°‘¥§«“¡‡ ’¬À“¬

Õ¬à“ß¡“°°—∫Õÿª°√≥å‰Œ¥√Õ≈‘° ´÷Ëß‡°‘¥®“°¡’°“√

‡ ’¬¥ ’¢Õß ‘Ëß °ª√°°—∫™‘Èπ à«π ®–∑”„Àâ¡’°“√

Õÿ¥μ—π¢Õß√ŸπÈ”¡—π ·≈–°“√ ÷°À√Õ¢Õß™‘Èπ à«πμà“ßÊ

2)  ‘Ëß‡®◊Õªπ∑’Ë‡ªìπ¢Õß‡À≈« (Liquid

Contamination) ª√–°Õ∫¥â«¬ πÈ”∑’Ëº ¡°—∫πÈ”¡—π

(Dissolved water) ·≈– πÈ”∑’Ë·¬°μ—«ÕÕ°®“°πÈ”¡—π

(Emulsified or free water) ‚¥¬∑’Ë¡“¢Õß§«“¡™◊Èπ

„π√–∫∫®–¡“®“°√ŸÀ“¬„® (Air Through Breather)

¢Õß∂—ßπÈ”¡—π ·≈–„π¢—ÈπμÕπ°“√‡ª≈’Ë¬π∂à“¬πÈ”¡—π

À“°¡’πÈ”À√◊Õ§«“¡™◊Èπ ‡¢â “‰ªº ¡Õ¬Ÿà „ππÈ”¡—π

‰Œ¥√Õ≈‘° ¡’º≈∑”„Àâ‡°‘¥°“√°—¥°√àÕπ°—∫Õÿª°√≥å

‰Œ¥√Õ≈‘° ·≈–Õ“®∑”„Àâ‡°‘¥ π‘¡ (rust) ‰¥â

3)  ‘Ëß‡®◊Õªπ∑’Ë‡ªìπ·°ä  (Gas Contami-

nation) ‚¥¬∑—Ë«‰ª®–‡ªìπøÕßÕ“°“» (Air) ∑’ËªπÕ¬Ÿà

„ππÈ”¡—π À“°¡’øÕßÕ“°“»‡¢â“ Ÿà√–∫∫ ‡™àπ ∑’Ë∑àÕ

∑“ß¥Ÿ¥¢Õßªíö¡πÈ”¡—π °ÁÕ“®∑”„Àâ‡°‘¥°“√®ÿ¥√–‡∫‘¥

¥â«¬μ—«‡ÕßÀ√◊Õ∑’Ë‡√’¬°«à“ çSelf ignition of an air

bubbleé ´÷Ëß®–∑”„Àâ™‘Èπ à«π¢ÕßÕÿª°√≥å‰Œ¥√Õ≈‘°

‡ ’¬À“¬‰¥â

2.3 ·À≈àß∑’Ë¡“¢Õß ‘Ëß‡®◊Õªπ (Source of

Contamination)

™π‘¥¢Õß ‘Ëß °ª√°·∫àßÕÕ°‡ªìπ 3 ™π‘¥ §◊Õ

Õπÿ¿“§∑’Ë·¢Áß·≈–§¡, Õπÿ¿“§∑’ËÕàÕππÿà¡·≈–‡®≈ ·≈–

  “√∑’Ë≈–≈“¬Õ¬Ÿà„ππÈ”¡—π‰Œ¥√Õ≈‘° Õπÿ¿“§∑’Ë·¢Áß

·≈–§¡°—∫Õπÿ¿“§∑’ËÕàÕππÿà¡·≈–‡®≈  “¡“√∂°”®—¥

ÕÕ°‰ª®“°√–∫∫‰¥â‚¥¬„ÀâπÈ”¡—π‰À≈ºà“π°√Õß  à«π

  “√∑’Ë≈–≈“¬Õ¬Ÿà„ππÈ”¡—π‰Œ¥√Õ≈‘°‰¡à “¡“√∂°”®—¥

‰¥â¥â«¬°“√„ÀâπÈ”¡—π‰À≈ºà“π°√Õß ·μà®”μâÕß∑”°“√

‡ª≈’Ë¬ππÈ”¡—π„À¡àÀ√◊Õºà“π°√√¡«‘∏’æ‘‡»… πÈ”¡—π

‰Œ¥√Õ≈‘°∑’Ëº≈‘μ¢÷Èπ‚¥¬∫√‘…—∑μà“ßÊ ¡’§«“¡ –Õ“¥

‡æ’¬ßæÕ∑’Ë®–„™â„π√–∫∫‰Œ¥√Õ≈‘°‰¥â∑—π∑’ ·μà®“°

°√–∫«π°“√¢π∂à“¬ ∫√√®ÿ °“√®—¥‡°Á∫√«¡∑—Èß°“√‡μ‘¡

πÈ”¡—π∑”„Àâ¡’§«“¡ °ª√°¡“°¢÷Èπ ¥—ßπ—Èπ°àÕπ∑’Ë®–

‡μ‘¡πÈ”¡—π‰Œ¥√Õ≈‘°„À¡à ‡¢â“‰ª„π√–∫∫ ®–μâÕß

°√Õß°àÕπ ‚¥¬§«“¡≈–‡Õ’¬¥¢Õß°√Õß®–μâÕß¡’§«“¡

≈–‡Õ’¬¥‡∑à“°—∫À√◊Õ¡“°°«à“§«“¡≈–‡Õ’¬¥¢Õß°√Õß

„π√–∫∫  à«π ‘Ëß °ª√°∑’Ë “¡“√∂‡¢â“ Ÿà√–∫∫‰Œ¥√Õ≈‘°

∑—Èß®“°¿“¬„π·≈–¿“¬πÕ°√–∫∫ ¡’¥—ßπ’È

1) μ°§â“ßÕ¬Ÿà„πÕÿª°√≥å ‡ªìπ ‘Ëß °ª√°∑’Ë

μ°§â“ßÕ¬Ÿà„πÕÿª°√≥åμà“ßÊ ∑’Ëπ”¡“ √â“ßÀ√◊Õ´àÕ¡

√–∫∫‰Œ¥√Õ≈‘°

2) ¢≥–∑”°“√ à́Õ¡√–∫∫ ‡ªìπ§«“¡ °ª√°

∑’Ë‡°‘¥¢÷Èπ®“°°“√∫√‘°“√ °“√´àÕ¡ ‡™àπ °“√μ√«® Õ∫

°“√´àÕ¡ À√◊Õ∂Õ¥‡ª≈’Ë¬πÕÿª°√≥åμà“ßÊ °“√∑”ß“π

„π∫√‘‡«≥∑’Ë¡’§«“¡ °ª√° ·≈â«‰¡àªî¥À√◊ÕÕÿ¥∫√‘‡«≥

¢âÕμàÕμà“ßÊ ∑’Ë∑”°“√∂Õ¥„Àâ¥’ ®÷ß∑”„Àâ¡’ΩÿÉπ≈–ÕÕß

À√◊Õ‡»…Õπÿ¿“§μà“ßÊ ‡¢â“‰ª„π√–∫∫‰¥â
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3) ¢≥–√–∫∫∑”ß“πμ“¡ª°μ‘

3.1 ‡ªìπ§«“¡ °ª√°∑’Ë‡°‘¥¢÷Èπ®“°¿“¬

„π√–∫∫‰Œ¥√Õ≈‘°‡Õß ‡™àπ ‡°‘¥®“°™‘Èπ à«π∑’Ë¡’°“√

‡§≈◊ËÕπ∑’Ë¢ÕßÕÿª°√≥å‰Œ¥√Õ≈‘° ´÷ËßÕ“®‡ªìπº≈®“°

°“√ ÷°À√Õ, °“√°—¥°√àÕπ, °“√‡°‘¥§“«‘‡μ™—Ëπ

(Cavitations) À√◊ÕªØ‘°‘√‘¬“ÕÕ°´‘ ‡¥™—Ëπ

(Oxidation)

3.2 Air breather ‡°‘¥®“°‰¡à‰¥âμ‘¥μ—Èß

‰ â°√Õß∑’Ë≈–‡Õ’¬¥æÕ À√◊Õμ‘¥μ—Èß‰ â°√Õß·μà¢“¥°“√

¥Ÿ·≈ ∑”„ÀâÕÿ¥μ—πÕ“°“»‡¢â“ Ÿà∂—ßºà“π™àÕß∑“ßÕ◊ËπÊ

3.3 °â“π Ÿ∫¢Õß°√–∫Õ° Ÿ∫ ®–¡’ΩÿÉπ

À√◊ÕÕπÿ¿“§∑’Ë≈–‡Õ’¬¥®–®—∫∑’Ë°â“π Ÿ∫ „π¢≥–°â“π

 Ÿ∫‡≈◊ËÕπÕÕ° ·≈â«‡¡◊ËÕ°â“π Ÿ∫‡≈◊ËÕπ°≈—∫‡¢â“¡“„π

°√–∫Õ°‰Œ¥√Õ≈‘° ®–π”ΩÿÉπÀ√◊ÕÕπÿ¿“§∑’Ë≈–‡Õ’¬¥

‡¢â“¡“„π°√–∫Õ°¥â«¬

„™â‡ªìπ¡“μ√∞“π„πß“πÕÿμ “À°√√¡∑’Ë ‡°’Ë¬«°—∫

Õÿμ “À°√√¡°“√º≈‘μπÈ”¡—π·≈–Õÿμ “À°√√¡‡À≈Á°,

·≈–¬—ß‡ªìπ®ÿ¥‡√‘Ë¡μâπ„Àâ°—∫¡“μ√∞“πÕ◊Ëπ ‰¥â·°à ISO,

SAE ‡ªìπμâπ ¥—ß· ¥ß„πμ“√“ß∑’Ë 2 ®–‡ªìπ°“√

‡ª√’¬∫‡∑’¬∫§à“¡“μ√∞“π ISO, NAS ·≈– SAE

∑’Ëªí®®ÿ∫—π¡’°“√π”¡“„™â°—πÕ¬à“ß·æ√àÀ≈“¬„π°“√

μ√«® Õ∫§«“¡ –Õ“¥¢ÕßπÈ”¡—π

2.5 √–¥—∫§«“¡ –Õ“¥∑’Ë¢ÕßÕÿª°√≥å

μâÕß°“√ (Recommended Purity

Levels)

Õÿª°√≥åμà“ßÊ „π‡§√◊ËÕß®—°√‰Œ¥√Õ≈‘°¬àÕ¡¡’

§«“¡μâÕß°“√øî≈å¡πÈ”¡—π„π°“√À≈àÕ≈◊Ëπ ·≈–°“√

‡§≈◊ËÕπ∑’Ëºà“π∑’Ë·μ°μà“ß°—π ∑—Èßπ’È¢÷ÈπÕ¬Ÿà°—∫™àÕß«à“ß

¢Õß™‘Èπ à«π∑’Ë‡§≈◊ËÕπ∑’Ë·≈–™‘Èπ à«π∑’ËÕ¬Ÿà°—∫∑’Ë

μ“√“ß∑’Ë 1 Õÿª°√≥å‰Œ¥√Õ≈‘°°—∫√–¥—∫§«“¡

 –Õ“¥¢ÕßπÈ”¡—π∑’Ë‡À¡“– ¡

√Ÿª∑’Ë 2 ·À≈àß∑’Ë¡“¢Õß ‘Ëß °ª√°„π√–∫∫

2.4 ¡“μ√∞“π„π°“√«—¥ª√‘¡“≥ ‘Ëß‡®◊Õªπ

∑—Ë «‰ªπ‘¬¡„™â¡“μ√∞“π NAS 1638

(National Aerospace Standard) ÷́Ëß∂Ÿ°§‘¥§âπ

„π ªï 1960 ‡æ◊ËÕ®–§«∫§ÿ¡®”π«π¢Õß ‘Ëß‡®◊Õªπ

∑’Ë àß„Àâ„ππÈ”¡—π‡§√◊ËÕß∫‘π´÷Ëß„™â¢Õß‡À≈«„π°“√¢—∫

‡§≈◊ËÕπ·≈–‡ªìπ¡“μ√∞“π∫√√¬“°“»·Ààß™“μ‘¢Õß

 À√—∞Õ‡¡√‘°“„π 1964 ·μà¬—ß‰¡à„™à¡“μ√∞“π∑’Ë ¡∫Ÿ√≥å

¥—ßπ—Èπ®÷ß‰¥â¡’°“√æ—≤π“Õ¬à“ßμàÕ‡π◊ËÕß¡“‡√◊ËÕ¬Ê  ”À√—∫

¡“μ√∞“π NAS 1638 ‰¥â¡’°“√¬Õ¡√—∫Õ¬à“ß°«â“ß

¢«“ß„πªï 1970 ·≈– „πªï 1980 ‰¥â¡’°“√π”‡¢â“¡“

Hydraulic SAE ISO
Required

components AS 4406
absolute

4059 1999
filtration

ratio [μm]

Gearwheel pumps 9 19/18/15 10

Cylinders 9 19/18/15 10

Direct control valves 9 19/18/15 10

Over pressure valve 9 19/18/15 10

Butterfly valves 9 19/18/15 10

Piston pumps 9 19/18/15 10

Vane pumps 9 19/18/15 10

Pressure valves 6-8 16/15/12 5

Proportional valves 6-8 16/15/12 5

Servo valves 4 14/13/10 3

Servo cylinders 4 14/13/10 3

Purity level up

∑’Ë¡“¢âÕ¡Ÿ≈: Àπ—ß ◊Õ«‘»«°√√¡°“√∫”√ÿß√—°…“ ¢Õß Õ. ÿ√æ≈

√“…Æ√åπÿâ¬
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2.6 «‘∏’°“√«—¥·≈–‡§√◊ËÕß¡◊Õ«‘‡§√“–ÀåπÈ”¡—π

‰Œ¥√Õ≈‘° PARKER PLC - 3000

PARKER PLC - 3000 ‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë„™â

«—¥ª√‘¡“≥ ‘Ëß‡®◊Õªπ„ππÈ”¡—π‰Œ¥√Õ≈‘° ‡æ◊ËÕ°“√

«‘‡§√“–Àå§«“¡ –Õ“¥¢ÕßπÈ”¡—π ‚¥¬¡’¢—ÈπμÕπ°“√

„™âß“π ¥—ßπ’È

1) μàÕ≈¡∑’Ë®ÿ¥μàÕ §«∫§ÿ¡§«“¡¥—π‰«â∑’Ë 70

PSI

2) ∂Õ¥∂â«¬ ’¥” ÕÕ°¡“∫√√®ÿπÈ”¡—π∑¥ Õ∫

‰«â „πª√‘¡“≥‡°◊Õ∫‡μÁ¡

3) „ à∂â«¬°≈—∫∑’Ë‡¥‘¡ ∑”°“√¢—π‡°≈’¬«„Àâ·πàπ

4) °¥ªÿÉ¡ RUN ·≈–√Õ‡§√◊ËÕß®–«‘‡§√“–Àå

º≈ ·≈– Print out data ÕÕ°¡“

√Ÿª∑’Ë 3 ‡ § √◊Ë Õ ß «‘ ‡ § √ “ –Àå πÈ” ¡— π‰Œ¥√Õ≈‘°

PARKER √ÿàπ PLC - 3000

μ“√“ß∑’Ë 2 °“√‡ª√’¬∫‡∑’¬∫§à“¡“μ√∞“π ISO >> NAS >> SAE

Cleanliness Level Correlation Table

∑’Ë¡“¢âÕ¡Ÿ≈: Hydac International Traning: Hydac Technology GmbH Industriegebiet. Germany



RMUTP Research Journal, Vol. 2, No. 2, September 2008 239

3. º≈°“√»÷°…“·≈–Õ¿‘ª√“¬º≈

3.1 º≈°√–∑∫∑’Ë‡°‘¥®“° ‘Ëß‡®◊Õªπ„ππÈ”¡—π

‰Œ¥√Õ≈‘°

¢âÕ¡Ÿ≈°“√»÷°…“ªí≠À“¢Õß√–∫∫‰Œ¥√Õ≈‘°

¢Õß ∫√‘…—∑ HYDAC INTERNATIONAL

∑’Ëª√–‡∑» GERMANY æ∫«à“ 70-80% ¢Õß

§«“¡‡ ’¬À“¬∑’ËμâÕß∑”°“√‡ª≈’Ë¬πÕÿª°√≥å À√◊Õ°“√

À¡¥Õ“¬ÿ°“√„™âß“π¢ÕßÕÿª°√≥å ‡ªìπº≈®“°°“√

‡ ◊ËÕ¡ ¿“æ¢ÕßπÈ”¡—π‰Œ¥√Õ≈‘° ´÷Ëß‡°‘¥®“°¡’ ‘Ëß

‡®◊ÕªπÀ√◊Õ ‘Ëß °ª√°„ππÈ”¡—π ®“°¢âÕ¡Ÿ≈°“√»÷°…“

¡’¥—ßπ’È

®“°√Ÿª a. ‡ªìπ®ÿ¥‡√‘Ë¡μâπ°“√ ÷°À√Õ‡¡◊ËÕ∂Ÿ°

‡»…‚≈À–¡“¢Ÿ¥„Àâ‡ªìπ√Õ¬ √Ÿª b. À≈—ß®“°π—Èπ 1,000

™¡. ®–¡’√Õ¬·º≈∑’Ë¢¬“¬μ—«¡“°¢÷Èπ·≈–√Ÿª c. À≈—ß®“°

1,200 ™¡. °Á®–‡ªìπ§«“¡‡ ’¬À“¬∑’ËμâÕß‡ª≈’Ë¬π™‘Èπ

 à«π‡§√◊ËÕß®—°√

√Ÿª∑’Ë 4 º ≈° √ –∑∫¢Õ ß  ‘Ë ß ‡ ®◊ Õ ªπ∑’Ë ‡ ªì π

¢Õß·¢Áß∑”„Àâ‡°‘¥°“√ ÷°À√Õ

√Ÿª∑’Ë 5 º≈°√–∑∫¢Õß ‘Ëß‡®◊Õªπ∑’Ë‡ªìπ§«“¡™◊Èπ

·≈–Õ“°“»∑”„Àâ‡°‘¥°“√ ÷°À√Õ

®“°√Ÿª a. ‡°‘¥®“°°“√°—¥°√àÕπ·≈– π‘¡  à«π

√Ÿª b. ‡°‘¥®“°°“√®ÿ¥μ‘¥‰ø¥â«¬μ—«‡Õß (Self ignition

of an air bubble) ¢ÕßπÈ”¡—π ·≈–√Ÿª c.  àßº≈∑’Ë

∑”„Àâ‡°‘¥§«“¡‡ ’¬À“¬μàÕÕÿª°√≥å

3.2 §ÿ≥¿“æ¢ÕßπÈ”¡—π‰Œ¥√Õ≈‘°°—∫Õ“¬ÿ°“√„™âß“π¢Õß‡§√◊ËÕß®—°√

μ“√“ß∑’Ë 3 °“√‡ª√’¬∫‡∑’¬∫§«“¡ –Õ“¥¢ÕßπÈ”¡—π‰Œ¥√Õ≈‘°°—∫§«“¡μâÕß°“√¢ÕßÕÿª°√≥å

∑’Ë¡“¢âÕ¡Ÿ≈: Hydac International Traning: Hydac Technology GmbH Industriegebiet. Germany
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¥—ßμ—«Õ¬à“ß À“°¡’‡ªÑ“À¡“¬ (Target) À√◊Õ

§«“¡μâÕß°“√„ÀâπÈ”¡—π¡’§à“§«“¡ –Õ“¥‡ªìπ 18/16/

13 (NAS 7) ·μà„π§«“¡‡ªìπ®√‘ßπÈ”¡—π«—¥§«“¡

 –Õ“¥‰¥â 23/21/18 (NAS12) °Á®–¡’º≈„ÀâÕ“¬ÿ

°“√„™âß“π¢Õß‡§√◊ËÕß®—°√ “¡“√∂≈¥≈ß∂÷ß 4 ‡∑à“‰¥â

·μà∂â“πÈ”¡—π¡’§«“¡ –Õ“¥¡“°°«à“∑’ËμâÕß°“√ ‡™àπ 17/

15/12 (NAS 6) °Á®–¡’º≈„ÀâÕ“¬ÿ°“√„™âß“π¢Õß

‡§√◊ËÕß®—°√¬“«π“π¢÷ÈπÕ’° 1 ‡∑à“‰¥â

3.3 «‘∏’°“√ªÑÕß°—π ‘Ëß °ª√°„π√–∫∫

‰Œ¥√Õ≈‘°

°“√°√Õß„π√–∫∫‰Œ¥√Õ≈‘°π—Èπ ªíö¡ °√–∫Õ°

 Ÿ∫ ¡Õ‡μÕ√å‰Œ¥√Õ≈‘° «“≈å«μà“ßÊ ·≈–Õÿª°√≥åÕ◊ËπÊ

∂Ÿ° √â“ß¢÷Èπ¥â«¬§«“¡ª√–≥’μ ≈–‡Õ’¬¥ ‡æ◊ËÕ„Àâ¡’

ª√– ‘∑∏‘¿“æ·≈–§«“¡·πàπÕπ„π¢≥–„™âß“π ∂â“

À“°πÈ”¡—π‰Œ¥√Õ≈‘°„π∂—ßæ—°∑’Ë„™â‰¡à¡’§«“¡ –Õ“¥æÕ

¡’‡»…ºß‡»…‚≈À–ªπÕ¬Ÿà°Á®–∑”„Àâ™‘Èπ à«π¢Õß

Õÿª°√≥å¥—ß°≈à“«‡°‘¥‡ ’¬À“¬À√◊Õ¡’Õ“¬ÿ°“√„™âß“π —Èπ

≈ß‰¥â

Àπâ“∑’Ë°“√°√Õß„π√–∫∫‰Œ¥√Õ≈‘°

1) ªÑÕß°—π‰¡à „ÀâπÈ”¡—π‰Œ¥√Õ≈‘° °ª√°

(Return line filter & By pass filter)

2) ªÑÕß°—πÕÿª°√≥å∑’Ë‰«μàÕ§«“¡ °ª√°

¢ÕßπÈ”¡—π (Pressure filter)

3) ªÑÕß°—π ‘Ëß °ª√°®“° ‘Ëß·«¥≈âÕ¡‡¢â“¡“

„π√–∫∫ (Air breather)

4) ªÑÕß°—π°“√‡ ’¬À“¬Õ¬à“ß√ÿπ·√ß¢Õß

Õÿª°√≥å‰Œ¥√Õ≈‘° (Pressure filter & Suction

filter)

√Ÿª∑’Ë 6 μ”·Àπàß„π°“√μ‘¥μ—Èß°√Õß‰Œ¥√Õ≈‘°

μ”·Àπàß„π°“√μ‘¥μ—Èß°√Õß„π√–∫∫‰Œ¥√Õ≈‘°

1) °“√°√Õß∑’Ë∑àÕ¥Ÿ¥ (Suction Side) °“√

°√Õß∑’Ë∑àÕ¥Ÿ¥π’È¡—°„™â ‡μ√π‡πÕ√å∑”Àπâ“∑’Ë„π°“√

°√Õß ‘Ëß °ª√° ‚¥¬¡’Õ—μ√“°“√°√Õßμ—Èß·μà¢π“¥ 75

‰¡§√Õπ ∂÷ß 240 ‰¡§√Õπ ·μà‚¥¬√«¡·≈â«¡—°„™â

∑’Ë¢π“¥ 125 ‰¡§√Õπ ÷́Ëß‰ â°√Õß∑”¥â«¬≈«¥∑Õß·¥ß

2) °“√°√Õß∑’Ë∑àÕ§«“¡¥—π (Pressure

Side) ‡π◊ËÕß®“° ‘Ëß °ª√°∑’Ë‡ªìπ‡»…‚≈À–∑’Ë‡°‘¥¢÷Èπ

„π√–∫∫‰Œ¥√Õ≈‘°π—Èπ ¡—°®–‡°‘¥®“°°“√‡ ’¬¥ ’¢Õß

™‘Èπ à«π¢Õßªíö¡‰Œ¥√Õ≈‘°‡ªìπ à«π„À≠à ¥—ßπ—Èπ

μ”·Àπàß°“√°√Õß∑’Ë¥’∑’Ë ÿ¥°Áπà“®–Õ¬Ÿà∑’Ë∑“ßÕÕ°¢Õßªíö¡

‚¥¬μ‘¥μ—Èß°√ÕßπÈ”¡—π‰«â°àÕπ∑’Ë®–∂÷ß√’≈’ø«“≈å«

‰ â°√Õß™π‘¥π’È®–μâÕß∑πμàÕ§à“§«“¡¥—π∑’Ë ŸßÊ  ‰¥â

ª°μ‘§«“¡¥—π≈¥§√àÕ¡§«√πâÕ¬°«à“ 15 ªÕπ¥å

μàÕμ“√“ßπ‘È« ·μà∂â“¡’¡“°°«à“ 30 ªÕπ¥åμàÕμ“√“ßπ‘È«

§«√‡ª≈’Ë¬π‰ â°√Õßπ’È„À¡à ¢π“¥¢Õß‰ â°√ÕßπÈ”¡—π∑’Ë

∑àÕ§«“¡¥—π„™â¢π“¥ 10-25 ‰¡§√Õπ «— ¥ÿ∑’Ë„™â∑”

‰ â°√Õß¡—°®–‡ªìπ°√–¥“… ‰ â°√Õß·∫∫π’È¡—°„™â°—∫

√–∫∫∑’Ë„™â‡´Õ√å‚««“≈å« À√◊Õæ√ÁÕææÕ√å™—ππ—≈«“≈å«

´÷Ëß¡’√“§“§àÕπ¢â“ß Ÿß

3) °“√°√Õß∑’Ë∑àÕπÈ”¡—π‰À≈°≈—∫ (Return

Side) ‡ªìπ°“√°√ÕßπÈ”¡—π∑—π∑’∑’Ë‰À≈°≈—∫∂—ßπÈ”¡—π

‰ â°√Õß‰¡àμâÕß∑π§«“¡¥—π ŸßÊ ¡“°π—° ·≈–
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‰ â°√ÕßμâÕß¡’√Ÿ¢π“¥„À≠à‡æ’¬ßæÕ‡æ◊ËÕ„Àâ°“√√–∫“¬

πÈ”¡—π≈ß Ÿà∂—ßπÈ”¡—π‰¥â –¥«°·≈–‡æ’¬ßæÕ¡—°®–¡’

‡™Á°«“≈å«μ‘¥μ—Èß‡ªìπ·∫∫¢π“π°—∫°√ÕßπÈ”¡—π‰«â‡ ¡Õ

¢π“¥¢Õß‰ â°√Õß „™â¢π“¥ 10-25 ‰¡§√Õπ ·≈–

¡—°∑”¥â«¬°√–¥“…

4) °“√°√ÕßπÈ”¡—π∑’Ë∑àÕ√–∫“¬À≈—ß√’≈’ø«“≈å«

‰ â°√Õß∑’Ë„™âμ”·Àπàßπ’È ‡À¡“– ”À√—∫°“√√–∫“¬

πÈ”¡—π∑’Ëºà“π√’≈’ø«“≈å«μ≈Õ¥‡«≈“¢π“¥¢Õß‰ â°√Õß

®–¡’¢π“¥‡≈Á°≈ß‰¥â·≈–‰¡àμâÕß∑πμàÕ§à“§«“¡¥—π

¡“°Ê ‡æ√“–Õ—μ√“°“√‰À≈¡’πâÕ¬°«à“®ÿ¥Õ◊Ëπ §«“¡

¥—π≈¥§√àÕ¡‰¡à§«√‡°‘π 3-5 ªÕπ¥åμàÕμ“√“ßπ‘È«

¢π“¥¢Õß°√ÕßπÈ”¡—πª√–¡“≥ 40 ‰¡§√Õπ

5) °“√°√Õß„π«ß®√°√Õß·∫∫·¬°Õ‘ √– °“√

°√Õß·∫∫π’È®–·¬°«ß®√°“√°√ÕßÕÕ°‡ªìπÕ‘ √– ‚¥¬

¡’ªíö¡§«“¡¥—πμË” àßπÈ”¡—π∑’Ëºà“π°“√°√Õß·≈â«„Àâªíö¡

§«“¡¥—π Ÿß‡Õ“‰ª„™âß“πμàÕ‰ª °√Õß‡ √Á®·≈â« àß≈ß

∂—ßπÈ”¡—πÕ¬à“ß‡¥‘¡„πÕ—μ√“√âÕ¬≈– 5-10 ¢ÕßÕ—μ√“

∑’Ëªíö ¡μ—«∑”ß“π®√‘ ß à ß„Àâ√–∫∫°“√°√Õß·∫∫π’È

‡À¡“– ”À√—∫√–∫∫„À≠à Ê ‡∑à“π—Èπ

4.  √ÿª

®“°º≈°“√»÷°…“®–‡ÀÁπ‰¥â«à“  ‘Ëß‡®◊Õªπ

∑’ËÕ¬Ÿà„ππÈ”¡—π‰Œ¥√Õ≈‘° “¡“√∂ àßº≈‡ ’¬À“¬„Àâ°—∫

Õÿª°√≥å‰¥â πÕ°®“°π’È¬—ß¡’º≈∑”„ÀâπÈ”¡—π¡’Õÿ≥À¿Ÿ¡‘

 Ÿß¡“°°«à“ª°μ‘‰¥â ´÷Ëß°Á®–∑”„ÀâπÈ”¡—π‡ ◊ËÕ¡ ¿“æ

‡√Á«¢÷Èπ‡™àπ°—π „π°“√‡ª√’¬∫‡∑’¬∫Õ“¬ÿ°“√„™âß“π¢Õß

‡§√◊ËÕß®—°√°—∫§«“¡μâÕß°“√πÈ”¡—π∑’Ë –Õ“¥π—Èπ®–

‡ÀÁπ‰¥â«à“ À“°πÈ”¡—π¡’§«“¡ °ª√°¡“°®– àßº≈„Àâ

Õ“¬ÿ°“√„™âß“π¢Õß‡§√◊ËÕß®—°√„π¿“æ√«¡≈¥≈ß∑—π∑’

‚¥¬¡’§à“ Ÿßμ—Èß·μà 2-5 ‡∑à“ ¥—ßπ—Èπ ®÷ß‰¥âπ”‡ πÕ

·π«∑“ßªØ‘∫—μ‘‡æ◊ËÕªÑÕß°—π ‘Ëß °ª√°„ππÈ”¡—π‚¥¬

°“√μ‘¥μ—Èß°√Õß„π√–∫∫‰Œ¥√Õ≈‘°‡æ◊ËÕ°—°‡°Á∫ ‘Ëß

 °ª√°‡À≈à“π—Èπ‰«â‰¡à„Àâ√«¡°—∫πÈ”¡—π°Á®–∑”„Àâ

πÈ”¡—π¡’§«“¡ –Õ“¥¡“°¢÷Èπ‰¥â ·μà∑’Ë ”§—≠∑’Ë ÿ¥§◊Õ

§ÿ≥¿“æ¢Õßμ—«°√ÕßπÈ”¡—π‰Œ¥√Õ≈‘°®–μâÕß¡’§«“¡

 “¡“√∂„π°“√°√Õß Ÿß¥â«¬ ‚¥¬ºŸâ„™â®–μâÕß¥Ÿ®“°§à“

Bata ratio ¢Õß°√Õßμ—«π—Èπ ‡™àπμ—«Õ¬à“ß¢Õß°√Õß

¡’§à“ β2 À¡“¬∂÷ß§«“¡ “¡“√∂„π°“√°√Õß√âÕ¬≈– 50

À√◊Õ∑’Ë‡√“‡√’¬°°√Õßª√–‡¿∑π’È«à“ Nominal Filtration

·μà∂â“°√Õß¡’§à“ β200 À¡“¬∂÷ß§«“¡ “¡“√∂„π

°“√°√Õß√âÕ¬≈– 99.5 ́ ÷Ëß‡√“®–‡√’¬°°√Õßª√–‡¿∑π’È«à“

Absolute Filtration ¥—ßπ—Èπ ®÷ß§«√μâÕß‡≈◊Õ°°√Õß

„Àâ‡À¡“– ¡°—∫°“√„™âß“πÕ’°¥â«¬ ·≈–πÕ°®“°π’È

ºŸâ∑’Ë„™â·≈–¥Ÿ·≈‡§√◊ËÕß®—°√‰Œ¥√Õ≈‘°®–μâÕßμ√«® Õ∫

¥Ÿ ·≈ √— °…“πÈ”¡— π„ÀâÕ¬Ÿà „π ¿“æ∑’Ë  –Õ“¥·≈–

‡À¡“– ¡°—∫‡§√◊ËÕß®—°√·≈–Õÿª°√≥å ®÷ß®–¡’º≈„Àâ

‡§√◊ËÕß®—°√π—Èπ¡’ª√– ‘∑∏‘¿“æ„π°“√∑”ß“π Ÿß·≈–

Õ“¬ÿ°“√„™âß“π¬◊π¬“«π“πÕ’°¥â«¬

5. ‡Õ° “√Õâ“ßÕ‘ß
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