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This  article  presents  torsional  resonance  suppression  of  a  mechanical  coupling  system  via  the

classical control approach. Three different methods are considered namely root locus method of PIDA com-

pensator, pole placement method with two parameter configuration, and the Coefficient Diagram Method

(CDM), to control the speed of rotation and suppress the torsional resonance behavior. This is to achieve

satisfactory operation subject to full range of input. The simulation results indicate that the CDM method

gives the most preferable performance.
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æ‘®“√≥“‡ª√’¬∫‡∑’¬∫·π«∑“ß∑’Ë·µ°µà“ß°—π ”À√—∫·°âªí≠À“ 3 «‘∏’ ‰¥â·°à «‘∏’‚≈°— ¢Õß√“°¢Õßµ—«™¥‡™¬æ’‰Õ¥’‡Õ

«‘∏’°“√®—¥«“ßµ”·Àπàß‚æ≈∑’Ë¡’‚§√ß √â“ß·∫∫ Õßæ“√“¡‘‡µÕ√å ·≈–«‘∏’·ºπº—ß§à“ —¡ª√– ‘∑∏‘Ï ‡æ◊ËÕ§«∫§ÿ¡§«“¡‡√Á«

√Õ∫°“√À¡ÿπ¢Õß√–∫∫·≈–°”®—¥√’‚´·ππ´å°“√∫‘¥„π√–∫∫  „Àâ√–∫∫ “¡“√∂∑”ß“πÕ¬à“ßπà“æ÷ßæÕ„®‰¥âµ≈Õ¥¬à“π

Õ‘πæÿµ¥â«¬°“√®”≈Õß ∂“π°“√≥å æ∫«à“µ—«™¥‡™¬∑’ËÕÕ°·∫∫¥â«¬«‘∏’·ºπº—ß§à“ —¡ª√– ‘∑∏‘Ï„Àâº≈¥’∑’Ë ÿ¥

„π‚√ßß“πÕÿµ “À°√√¡ à«π„À≠à  ¡’°“√„™â√–∫∫
¢—∫‡§≈◊ËÕπ∑“ß‰øøÑ“°—∫°√–∫«π°“√º≈‘µ ́ ÷Ëß¡’¡Õ‡µÕ√å ‡æ≈“
·≈–‚À≈¥µàÕ§Ÿà§«∫°—π ¡—°ª√– ∫°—∫ªí≠À“Õ—π‡π◊ËÕß¡“®“°
√’‚´·ππ´å°“√∫‘¥ (torsional resonance) ∑’ËÕ“®ª√“°Ø
‡ªìπ°“√‡§≈◊ËÕπµ—«Õ¬à“ß‰¡à√“∫‡√’¬∫ ‡°‘¥°“√ —Ëπ„π™‘Èπ à«π
∑“ß°≈  ª√“°Ø°“√≥å‡™àππ’ÈÕ“®‡ªìπ “‡Àµÿ„Àâ‡°‘¥§«“¡
‡ ’¬À“¬µàÕ‚§√ß √â“ß∑“ß°≈  ∑”„Àâ™‘Èπ à«πµà“ßÊ ¡’Õ“¬ÿ
°“√„™âß“π∑’Ë —Èπ≈ß √«¡∑—Èß∑”„Àâ√–∫∫¡’·π«‚πâ¡∑’Ë®–¢“¥
‡ ∂’¬√¿“æ‰¥âßà“¬ ·π«∑“ß°“√·°âªí≠À“π’È‰¥â¡’ºŸâ‡ πÕÀ≈“¬
«‘∏’  ‡™àπ  °“√„™âµ—« —ß‡°µµ“¡À≈—°°“√ªÑÕπ°≈—∫ ∂“π–
(Fujikawa et al., 1991)  °“√‡≈◊Õ°Õ—µ√“°“√ªÑÕπ°≈—∫
 ∂“π–∑’Ë‡À¡“– ¡ (Song et al., 1993)  °“√§«∫§ÿ¡
§«“¡‡√Á«·∫∫Õ—µ√“¢¬“¬Õ—π¥—∫ Õß‡™‘ß‡ âπ¥â«¬°“√™¥‡™¬
·√ß∫‘¥‚À≈¥ªÑÕπ‰ªÀπâ“ (Ji et al., 1993)  °“√§«∫§ÿ¡
§«“¡‡√Á«∑’Ë‡À¡“– ¡‚¥¬°“√§«∫§ÿ¡Õ—µ√“ à«π√’‚´·ππ ǻ
Õ¬à“ß™â“ (slow resonance ratio control) (Hori et al.,

1999) „πª√–‡∑»‰∑¬  √“«ÿ≤‘  ÿ®‘µ®√ ·≈–§≥– ‰¥â‡ πÕ
·π«∑“ß°“√·°âªí≠À“√’‚´·ππ´å°“√∫‘¥„π√–∫∫ Õß¡«≈

¥â«¬‡∑§π‘§°“√°”Àπ¥µ”·Àπàß‚æ≈-´’‚√ °“√·°â‰¢ªí≠À“
√’‚´·ππ´å°“√∫‘¥¥—ß°≈à“«¡’¢âÕ®”°—¥§◊Õ°“√„™âß“π√–∫∫
®”°—¥‰«â∑’Ë®ÿ¥ªØ‘∫—µ‘ß“π‡æ’¬ß®ÿ¥‡¥’¬« µàÕ¡“‰¥â¡’°“√¢¬“¬
¬à“π°“√∑”ß“π¢Õß√–∫∫„Àâ°«â“ß¢÷Èπ‚¥¬§”π÷ß∂÷ß§«“¡‰¡à
‡ªìπ‡™‘ß‡ âπ¢Õß√–∫∫ (°Õßæ—π ·≈–§≥–, 2544)  °“√
ªØ‘∫—µ‘·∫∫π’È¡’§«“¡¬ÿàß¬“°´—∫´âÕπ ·≈– ¡√√∂π–¢Õß
√–∫∫„π ¿“«–§ßµ—«∂Ÿ°®”°—¥§àÕπ¢â“ß¡“°

∫∑§«“¡π’È®÷ßπ”‡ πÕ·π«∑“ß·°âªí≠À“√’‚´·ππ´å
°“√∫‘¥¥â«¬°“√§”π÷ß«à“√–∫∫‡ªìπ‡™‘ß‡ âπ  ¥”‡π‘πß“π∑’Ë
À≈“¬Ê ®ÿ¥ªØ‘∫—µ‘ß“π   °“√™¥‡™¬∑“ßæ≈«—µ “¡“√∂
ª√–¬ÿ°µå∑ƒ…Æ’√–∫∫§«∫§ÿ¡·∫∫§≈“  ‘°  °“√™¥‡™¬
°√–∑”„Àâ√–∫∫µ≈Õ¥¬à“πÕ‘πæÿµ∑’Ë√–∫∫®– “¡“√∂„™âß“π
‰¥â®√‘ß

·∫∫®”≈Õß¢Õß√–∫∫§Ÿà§«∫‡™‘ß°≈

√–∫∫§Ÿà§«∫‡™‘ß°≈ (mechanical coupled system)

¡’·ºπ¿“æ· ¥ß„π Figure 1 ‡¡◊ËÕ‡æ≈“¡’§«“¡¬“«æÕ
 ¡§«√·≈–‡ âπºà“»Ÿπ¬å°≈“ß —Èπ ª√“°Ø°“√≥å√’‚´·ππ´å

Figure 1.  Diagram represents a mechanical coupling system.
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e(t)  §◊Õ   —≠≠“≥√∫°«π
®“° ¡°“√∑’Ë (6)  “¡“√∂‡¢’¬π‚§√ß √â“ß¢Õß·∫∫

®”≈Õß ARMAX ¥—ß· ¥ß„π Figure 3

Figure 2.  Block diagram of a mechanical coupling system.
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1. ¢—ÈπµÕπ°“√∑¥ Õ∫‡æ◊ËÕÀ“·∫∫®”≈Õß

°“√∑¥ Õ∫√–∫∫§Ÿà§«∫‡™‘ß°≈ ¡’¢—ÈπµÕπ¥—ßπ’È
1) ªÑÕπ·√ß¥—πÕ‘πæÿµ‡∑à“°—∫ 2.7 ‚«≈µå‡¢â“ Ÿà√–∫∫
2) ®—∫ —≠≠“≥·√ß¥—π∑’Ë‡Õ“µåæÿµ·≈–®—¥‡°Á∫¢âÕ¡Ÿ≈

∑’Ë‰¥â®“°°“√∑¥ Õ∫ (·√ß¥—π‡Õ“µåæÿµ 1 ‚«≈µå ¡’§«“¡
À¡“¬‡ªìπ§«“¡‡√Á«√Õ∫ 143 rpm)

3) ¥”‡π‘π°“√´È”µ“¡¢âÕ 2 ‚¥¬ª√—∫‡ª≈’Ë¬π·√ß¥—π
Õ‘πæÿµ‡ªìπ 2.9, 3.1, 3.3, ..., 8.0 ‚«≈µå µ“¡≈”¥—∫

‡¡◊ËÕ‰¥â¢âÕ¡Ÿ≈Õ‘πæÿµ-‡Õ“µåæÿµ§√∫∂â«π·≈â« ¢—ÈπµÕπ
µàÕ‰ª‡ªìπ°“√¥”‡π‘π°“√À“·∫∫®”≈Õß‚¥¬„™â«‘∏’°“√√–∫ÿ
‡Õ°≈—°…≥å„Àâ·∫∫®”≈Õß¡’‚§√ß √â“ß·∫∫ ARMAX

2. ·∫∫®”≈Õß¢Õß√–∫∫§Ÿà§«∫‡™‘ß°≈

°“√À“·∫∫®”≈Õß¢Õß√–∫∫∑’Ë¬à“π°“√∑”ß“π 2.7-

8.0 ‚«≈µåÕ‘πæÿµ ‰¥â·∫∫®”≈Õß√–∫∫®”π«π 6 ™ÿ¥ · ¥ß
¥â«¬ G1, G2, ..., G6 „π Table 1 ·≈–º≈µÕ∫ πÕß¢Õß

Figure 3.  The ARMAX model structure.

Table 1. 5th order model of each region.

model output region (volt) transfer function

    G
1

2.7-3.3
3.78 ×106 s2 + 5.53 ×108s + 9.08 ×1010

s5 + 339s4 + 2.41×105s3 + 3.73 ×107s2 +1.39 ×1010 s + 5.61×1010

    G
2

3.3-4.2
9.76 ×105s2 + 3.1×108s +1.04 ×1011

s5 + 73.11s4 + 2.35 ×105s3 + 9.78 ×106 s2 +1.34 ×1010 s + 5.52 ×1010

    G
3

4.2-5.1
7.44 ×105s2 + 2.82 ×109 s + 3.77 ×1011

s5 + 32.12s4 + 4.67 ×105s3 + 7.52 ×106 s2 + 4.29 ×1010 s +1.61×1011

    G
4

5.1-6.1
8.33 ×105s2 +1.15 ×109s +1.29 ×1011

s5 +147.6s4 + 2.35 ×105s3 +1.8 ×107s2 +1.33 ×1010 s + 4.71×1010

    G
5

6.1-7.4
9.99 ×106 s2 + 7.89 ×109s + 6.0 ×1011

s5 +103.3s4 + 5.8 ×105s3 +1.54 ×108s2 + 6.15 ×1010 s + 2 ×1011

    G
6

7.4-8.0
1.96 ×106 s2 + 9.98 ×109s + 7.93 ×1011

s5 + 61.66s4 + 7.14 ×105s3 + 2.32 ×107s2 + 7.63 ×1010 s + 2.49 ×1011
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√–∫∫∑’Ë‰¥â®“°°“√∑¥ Õ∫‡∑’¬∫°—∫º≈®“°·∫∫®”≈Õß ¥—ß
· ¥ß„π Figure 4

®“°∑—ÈßÀ°·∫∫®”≈Õß “¡“√∂À“·∫∫®”≈Õß‡©≈’Ë¬
‰¥â‡ªìπ
G(s) =

3.05 ×106s2 + 3.79 ×109s + 3.49 ×1011

s5 + 281.1s4 + 4.12 ×105s3 + 4.17 ×107s2 + 3.69 ×1010s +1.28 ×1011

        =  
N(s)
D(s)           (7)

      „π∫∑§«“¡π’È ®–„™â·∫∫®”≈Õß‡©≈’Ë¬‡ªìπ·∫∫®”≈Õß
·∑π√–∫∫§Ÿà§«∫‡™‘ß°≈µ≈Õ¥¬à“π°“√∑”ß“π

·∫∫®”≈Õß‡©≈’Ë¬‡¡◊ËÕπ”‰ª„™â∑’ËÕ‘πæÿµ¬à“πÕ◊ËπÊ ®–
¡’§à“§«“¡§≈“¥‡§≈◊ËÕπ‡Õ“µåæÿµ∑’Ë ¿“«–§ßµ—«‡°‘¥¢÷Èπ Õ—µ√“
¢¬“¬  K  ¥—ß· ¥ß„π  Figure  5  ®–™à«¬·°âªí≠À“§«“¡
§≈“¥‡§≈◊ËÕπ∑’Ë ¿“«–§ßµ—«∑’Ë°≈à“«∂÷ßπ’È‰¥â ´÷Ëß

            ¢π“¥¢ÕßÕ‘πæÿµ
K  =   __________________

   ¢π“¥¢Õß‡Õ“µåæÿµ∑’Ë«—¥‰¥â

      „π°“√ÕÕ°·∫∫µ—«™¥‡™¬√–∫∫  ®–‡≈◊Õ°§à“ K ∑’Ë
Õ‘πæÿµ‡∑à“°—∫ 5.7 ‚«≈µå ‡π◊ËÕß®“°∑’Ë®ÿ¥ªÆ‘∫—µ‘ß“ππ’È¡’§à“
§«“¡§≈“¥‡§≈◊ËÕπ¢Õß‡Õ“µåæÿµπâÕ¬∑’Ë ÿ¥

·π«∑“ß¥”‡π‘πß“πÕÕ°·∫∫

„π∫∑§«“¡π’È ®–∑”°“√ÕÕ°·∫∫µ—«™¥‡™¬√–∫∫
3 «‘∏’ ‰¥â·°à

1. «‘∏’‚≈°— ¢Õß√“°¢Õßµ—«™¥‡™¬ PIDA  (pro-

portional-integral-derivative-acceleration) ‡π◊ËÕß®“°
µ—«™¥‡™¬ PID ∂Ÿ°π”‰ª„™â„πÕÿµ “À°√√¡‡æ√“– “¡“√∂
 √â“ß‰¥âßà“¬ ”À√—∫√–∫∫Õ—π¥—∫ Õß ·µà‡¡◊ËÕÕ—π¥—∫ Ÿß¢÷Èπ
°“√§«∫§ÿ¡√–∫∫„Àâ¡’‡ ∂’¬√¿“æ∑”‰¥â¬“° ¥—ßπ—Èπ®÷ß¡’°“√

Figure 4.  Results of step-transient tests(models plotted against experiments).
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· ¥ß„π Figure 6 ´÷Ëßµ—«™¥‡™¬ PIDA „π‡™‘ß∑ƒ…Æ’®–¡’
√Ÿª·∫∫¥—ßπ’È
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Figure 5.  Diagram describes the open loop system.

Figure 6.  System structure using a PIDA compensator.
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Figure 7.   System structure of two-parameter configuration.
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Figure 9.  System structure of CDM method.

Figure 8. System structure of two-parameter configuration showing forward and feedback

compensators explicitly.



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 26 ©∫—∫∑’Ë 6 æ.¬.-∏.§. 2547
°“√°”®—¥√’‚´·ππ´å°“√∫‘¥¥â«¬«‘∏’°“√§«∫§ÿ¡·∫∫§≈“  ‘°

√≥‡¥™  ®—π∑√¡—  ·≈–  √“«ÿ≤‘   ÿ®‘µ®√903

‚¥¬∑’Ë λ < m  à«π‡∑Õ¡ B
a
(s) ‡√’¬°«à“æ√’øî≈‡µÕ√å (pre-

filter) ∂Ÿ°ª√—∫„Àâ‡∑à“°—∫ k
0
 ‡æ◊ËÕ„Àâº≈µÕ∫ πÕß¢Õß√–∫∫

∑’Ë¡’µ—«™¥‡™¬‰¡à¡’§à“º‘¥æ≈“¥∑’Ë ¿“«–§ßµ—«
°“√ÕÕ°·∫∫µ—«™¥‡™¬¥â«¬«‘∏’ CDM ¡’ 4 ¢—ÈπµÕπ

¥—ßµàÕ‰ªπ’È
¢—ÈπµÕπ∑’Ë 1 °”Àπ¥§à“‡«≈“‡¢â“∑’Ë (T

s
) ·≈â«§”π«≥

§à“§ß∑’Ë∑“ß‡«≈“ (τ) ®“° ¡°“√ (28)

τ =
T

s

(2.5 : 3)         (28)

¢—ÈπµÕπ∑’Ë 2 °”Àπ¥§à“¥√√™π’‡ ∂’¬√¿“æ (γ
i
)

‚¥¬∑’Ë
γ

i
 = [2.5, 2, 2, ..., 2]; i = 1, ..., n-1         (29)

§à“ γ
i
  “¡“√∂π”‰ª„™â„π°“√ÕÕ°·∫∫‰¥â ‡ß◊ËÕπ‰¢

„π ¡°“√∑’Ë (30) µâÕß‡ªìπ®√‘ß ∂â“‡ß◊ËÕπ‰¢‰¡à‡ªìπ®√‘ß „Àâ
ª√—∫§à“ γ

n-1
, γ

n-2
 ·≈–§à“Õ◊ËπÊ ®π°√–∑—Ëß ¡°“√∑’Ë (30) ‡ªìπ

®√‘ß

p
k

p
k−1

>
τ

(γ
n−1

)(γ
n−2

)...(γ
1
)       (30)

‚¥¬∑’Ë  p
k
 ·≈–  p

k-1
 §◊Õ  —¡ª√– ‘∑∏‘Ï¢Õßæ≈“πµå ∑’ËÕ—π¥—∫∑’Ë

k ·≈– k-1 µ“¡≈”¥—∫

¢—ÈπµÕπ∑’Ë 3 ∑”°“√À“ ¡°“√§ÿ≥≈—°…≥–¢Õß√–∫∫
∑’Ë¡’µ—«™¥‡™¬ ¥—ß· ¥ß„π Figure 9 ‰¥â‡ªìπ

P(s) = A
c
(s)A

p
(s) + B

c
(s)B

p
(s)         (31)

·≈–∂â“®—¥ P(s) „ÀâÕ¬Ÿà„π√Ÿª¢ÕßæÀÿπ“¡ ®–‰¥â

P(s) = a
n
sn + a

n-1
sn-1 + ... + a

0
(32)

‚¥¬∑’Ë a
n
, a

1
, ...,  a

0
 ‡ªìπ —¡ª√– ‘∑∏‘Ï¢Õß ¡°“√§ÿ≥≈—°…≥–

¢Õß√–∫∫ ·≈– n §◊ÕÕ—π¥—∫¢Õß ¡°“√§ÿ≥≈—°…≥–
µ“¡«‘∏’¢Õß CDM ¡’ Ÿµ√°“√À“§à“ —¡ª√– ‘∑∏‘Ï¢Õß

a
i
 (i = 1, 2, ..., n) ‰¥â®“° ¡°“√∑’Ë (33)

a
i
= a

0
τi 1

(γ
i−1

)...(γ
2
)i−2 (γ

1
)i−1

     = a
0
τi 1

(γ
i− j

)j
j=1

i−1

∏         (33)

·≈– “¡“√∂À“§à“ ¡°“√§ÿ≥≈—°…≥– P(s) ‰¥â¥—ß
 ¡°“√∑’Ë (34)

P(s) = a
0

1

γ
i− j( )j

j=1

i−1

∏










i=2

n

∑ (τs)i












+ τs +1

















        (34)

¢—ÈπµÕπ∑’Ë 4 ª√—∫§à“

º≈·≈–Õ¿‘ª√“¬

º≈ÕÕ°·∫∫µ—«™¥‡™¬∑—Èß 3 «‘∏’‰¥âº≈¥—ßµàÕ‰ªπ’È
1. «‘∏’‚≈°— ¢Õß√“°¢Õßµ—«™¥‡™¬ PIDA

°“√ÕÕ°·∫∫ ®–°”Àπ¥§à“ T
s
 = 0.04 sec ·≈–

P.O. = 4% ®–‰¥â‚æ≈‡¥àπ s
d
 = -100 ± j100 ·≈–‡≈◊Õ°

R = -100, r
1
 = 800, r

2
 = 1600 ·≈– r

3
 = 2400 ®–‰¥âµ—«

™¥‡™¬¥—ß ¡°“√∑’Ë (35)

G
c
(s) =

1.087s3 + 923.6s2 +1.64 ×105s +1.43 ×107

s
        (35)

2. «‘∏’°“√®—¥«“ßµ”·Àπàß‚æ≈∑’Ë¡’‚§√ß √â“ß·∫∫
 Õßæ“√“¡‘‡µÕ√å

°“√ÕÕ°·∫∫ ®–°”Àπ¥‚æ≈‡¥àπ „ÀâÕ¬Ÿà∑’Ë‡¥’¬«
°—∫«‘∏’°“√ÕÕ°·∫∫«‘∏’∑’Ë 1 ·≈–‡≈◊Õ°‚æ≈¥âÕ¬ (non-

dominant pole) Õ¬Ÿà∑’Ë -1000, -2000 ·≈– -3000

®“°°“√ÕÕ°·∫∫   ®–‰¥âµ—«™¥‡™¬¥—ß ¡°“√
(36)-(38)

L(s) = 1.2×1014(s+2000)2         (36)

M(s) = 6.724×1010s4 + 6.754×1013s3 + 3.714×1016s2

+ 4.764×1018s + 4.752×1020         (37)

A(s) = 1.119×106s4 + 1.248×1010s3 + 5.62×1013s2

+ 5.378×1016s+4.843×1018         (38)



Songklanakarin J. Sci. Technol.

Vol. 26  No. 6  Nov.-Dec. 2004 904

Torsional resonance suppression via the classical control method

Chantaramas, R. and Sujitjorn, S.

3. «‘∏’·ºπº—ß§à“ —¡ª√– ‘∑∏‘Ï
°“√ÕÕ°·∫∫®–°”Àπ¥§à“ T

s
 = 0.065 sec ‡¡◊ËÕ

∑”°“√ÕÕ°·∫∫®–‰¥âµ—«™¥‡™¬¥—ß ¡°“√ (39)-(41)

B
c

= 1.216×105s4 + 1.19×108s3 + 5.376×1010s2

+ 7.167×1012s + 5.83×1014         (39)

A
c

= s4 + 1.203×104s3 + 7.2 × 107s2 + 7.18×1010s

+ 6.1×1012         (40)

B
a
  = 5.894×1014                       (41)

º≈µÕ∫ πÕß¢Õß√–∫∫∑’Ë„™âµ—«™¥‡™¬∑—Èß “¡«‘∏’
· ¥ß¥—ß· ¥ß„π Figure 10

π”µ—«™¥‡™¬∑’Ë‰¥â®“°°“√ÕÕ°·∫∫∑—Èß “¡«‘∏’‰ª„™â
°—∫Õ‘πæÿµ√–¥—∫µà“ßÊ °—π ‰¥âº≈¥—ß∑’Ë√«∫√«¡π”‡ πÕ‰«â„π
Table 2

‚¥¬∑’Ë T
r

= ‡«≈“„π°“√‰µà√–¥—∫ (rise time)

E
ss
   = ‡ªÕ√å‡´πµå§à“§«“¡§≈“¥‡§≈◊ËÕπ∑’Ë ¿“«–

§ßµ—« (percent of steady state error)

®“°°“√ÕÕ°·∫∫µ—«™¥‡™¬ ·≈–∑”°“√®”≈Õß
 ∂“π°“√≥å¢Õß√–∫∫  “¡“√∂ √ÿª‰¥â¥—ßπ’È

1. µ—«™¥‡™¬∑’Ë‰¥â®“°°“√ÕÕ°·∫∫‡¡◊ËÕ¥Ÿº≈µÕ∫-
 πÕß∑’Ë ¿“«–™—Ë«§√Ÿà ‡ª√’¬∫‡∑’¬∫°—π√–À«à“ßµ—«™¥‡™¬∑—Èß

Figure 10.  Step response of compensated system (5.7 volt input corresponding to 815 rpm).
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 ∂“π°“√≥å¥â«¬‚ª√·°√¡ MATLAB ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫
º≈  ®–æ∫«à“°“√ÕÕ°·∫∫µ—«™¥‡™¬¥â«¬«‘∏’·ºπº—ß§à“
 —¡ª√– ‘∑∏‘Ï‡ªìπ«‘∏’∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ”À√—∫√–∫∫§Ÿà§«∫‡™‘ß
°≈∑’Ë π„®
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°Õßæ—π Õ“√’√—°…å,  √“«ÿ≤‘  ÿ®‘µ®√, Õ“∑‘µ¬å »√’·°â«, ·≈– ‚¬∏‘π
‡ª√¡ª√“≥’√—™µå. 2544. °“√√–∫ÿ‡Õ°≈—°…≥å‰¡à‡ªìπ‡™‘ß
‡ âπ¥â«¬«‘∏’°“√§âπÀ“·∫∫µ“∫Ÿ ”À√—∫√–∫∫ Õß¡«≈
§«“¡‡©◊ËÕ¬. «.‡π§‡∑§ 2(9): 88-99.

™—™™—¬ Õÿ∑—¬«»‘π. 2543. °“√°”®—¥√’‚´·ππ´å°“√∫‘¥„π√–∫∫
2 ¡«≈  ‚¥¬„™â‡∑§π‘§°“√°”Àπ¥µ”·Àπàß‚æ≈-´’‚√.
«‘∑¬“π‘æπ∏åª√‘≠≠“«‘»«°√√¡»“ µ√¡À“∫—≥±‘µ  “¢“
«‘™“«‘»«°√√¡‰øøÑ“ ∫—≥±‘µ«‘∑¬“≈—¬  ∂“∫—π‡∑§‚π‚≈¬’
æ√–®Õ¡‡°≈â“§ÿ≥∑À“√≈“¥°√–∫—ß.

Table 2. Summary of performance (compensated).

PIDA compensator Pole placement method with CDM method

two parameter configuration

input Tr Ts P.O. Ess Tr Ts P.O. Ess Tr Ts P.O. Ess
(volt) (sec) (sec) (%) (sec) (sec) (%) (sec) (sec) (%)

2.7 9.46×10-7 1.67×10-6 0 0 0.014 0.0457 8.85 -0.481 0.0166 0.0485 4.23 -0.556
3.1 1.11×10-6 1.97×10-6 0 0 0.0143 0.0456 7.86 -0.387 0.017 0.0476 3.5 -0.439
3.5 1.19×10-6  2.1×10-6 0 0 0.0144 0.0456 7.42 -0.343 0.0171 0.0471 3.19 -0.394
3.9 1.29×10-6 2.28×10-6 0 0 0.0145 0.0455 6.84 -0.282 0.0174 0.0461 2.77 -0.333
4.3 1.44×10-6 2.54×10-6 0 0 0.0148 0.0452 6.04 -0.209 0.0177 0.0437 2.22 -0.247
4.7 1.57×10-6 2.76×10-6 0 0 0.015 0.0449 5.38 -0.128 0.0181 0.0302 1.8 -0.174
5.1 1.67×10-6 2.94×10-6 0 0 0.0152 0.0446 4.87 -0.078 0.0183 0.0308 1.48 -0.116
5.5 1.75×10-6 3.08×10-6 0 0 0.0154 0.0422 4.48 -0.036 0.0185 0.0314 1.26 -0.069
5.7 1.81×10-6 3.18×10-6 0 0 0.0155 0.044 4.21 0.000 0.0187 0.0318 1.11 -0.035
5.9 1.82×10-6 3.32×10-6 0 0 0.0155 0.0439 4.16 0.000 0.0187 0.0318 1.08 -0.031
6.3 1.91×10-6 3.36×10-6 0 0 0.0157 0.0434 3.74 0.063 0.019 0.0325 0.865 0.025
6.7 1.97×10-6 3.46×10-6 0 0 0.158 0.043 3.48 0.090 0.0191 0.033 0.745 0.058
6.9 1.99×10-6  3.5×10-6 0.01 0 0.0158 0.0429 3.38 0.116 0.0192 0.0331 0.722 0.065
7.1 2.02×10-6 3.55×10-6 0 0 0.0159 0.0426 3.24 0.127 0.0192 0.0332 0.698 0.071
7.5 2.05×10-6 3.61×10-6 0 0 0.016 0.0424 3.11 0.147 0.0193 0.0334 0.641 0.089
8   2.1×10-7 3.69×10-6 0 0 0.0161 0.0419 2.92 0.175 0.0194 0.0337 0.585 0.107
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