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Torsional Vibration Analysis of Driving Systems
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The driving system of machines tend to be high performance, such as high response and synchronization in rolls.
Consequently, problems of mechanical vibration coupled with control system are remarkably increasing. It is important that
the eigenvalue characteristics of the machines are changed by control, so that the analysis of dynamic behavior of the total
system containing the control system is necessary to develop new machines that have high performance. The authors have
developed a system of calculating the torsional vibration phenomena so as to estimate the dynamic characteristics of
driving systems in the design stage. In this paper, the functions of this system and application examples are described.
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Abstract of physical bridle model

EA(Vi—= Vi) + Vi Tiey
Vi(L:/Vis+1)

e, M1 bo7ey 78RR TES L2 AN 2HAREL
TH«*-> T 5,

T:= (17)

3. KX FLDERAG

Ll bR~ A 2T 2 DA W T 3 BB T 5.

3.1 X#o2L—rnEE

IR TERBT, AMEERRETOREITAD LN, B
et X VW 75 Hz DG DAY F 2 7L TWa 2 LR L7
A%, oM, BELLICIIELT 3 EHIREE L, E—2
N7 PGl & B EEERAKT, kLD IRBIYERI T
BOTiR AW L DHERIE L 712,

B3z, U7ZE% 37 A — S ICHKBAEBT 2T - 728
RE%5RT.

Zhic k3 &, RS NLIREIRSICE- AR S ),
ZHUITEREMS Ims PlEDH 2 EREEE L 5., WKL
L CTi%, ASR(Automatic Speed Regulator) ? %4 > # Fif 5,
UIZREEE/NILS T EHEZ LN, EEBICH Fortns

ASR IR - 244
EEES 1 _ 1
Kp(1+?i—ste sTL Hm

EERHE Y

1 -]
£ ﬁﬁiﬁﬂi{ﬁ&
-4
Kp: WEBIF1>  Tm: E-4HEHR TR
T . 585 Ts: B HHEER
TL: U
K3 L

MR & IR £ A S - TR 3.

Analitical crane model conbined with mechanical and control system

ZEEIHE Vol. 35 No. 4 (1998-7)



312

741

)
w
T

BHRS® (Hz)
~ ~
= N
/

s
0.5
R
"
®
0 + — ul
1 2 3
M (ms)
—05L
X3 #AREHEBAER  FREELRY, bTrLUrRMic L)

TREEX DI EETT.,

Complex eigenvalues concerning time lag

Tholz b DERY A>T 3,

T/, BAREEZ T2 LELEMTH S,

AN CREBBEIREL DR, YA >H»ETLTWEE
ELHLVRFRICH L CTEFRBEIE o Tnbod Ll
23135,

oLk, BEERZ LT eoIiirn ) By BERESIC
EFTEHLLBHZLTBIL LXVETHY, pobTFril

RRETY, BBOREELELA LSS 2 LICERTNETH S,

3.2 FETFHRIEBUBINLFLY

4 (a) iR, MR RS OMM % o7 ic BEsim (2
BA =Rl LB TicsnT, M4 b))k JicmEs
EH#H 20 Hz DERWAHENEEEHRERR SRR NS, 20
FiZDWT, ASR DA > %95 2 — F |2 EH B GG L 72k
REES5 (a) 2R,

TAZEET TR L, EBRBESA LD b ThICENY
4> TRMEE—FI 9 QWHE— FOPEICAREE LD, 1ITE
BRE—HL T3, FAME— FiddiEe— F LY L SHEEL
K&, Ld->TRIMRIIC L B0, BEBRRELDL7A >
PEWLD X HEE NS,

ZIT, WHE—FICHLREX THBEE2 LT s HEL L
T, ASRDEFTE2vRF—TF22 L (1&4 > "—FHIf) »#&
ZbNd, ZOHFRICOWTOBRERELMS (a) PImT 2y, R/
HE— FIZ 2 TR L WHEE— FIZ DWW TIZLER R
ARICEELTB), 202 &idX5 (b) DEL—7BREIGEH
HLHEEIND,

OB LGB L2, RBeYFOECE, X527
7Faz— 3 ERAEYBMBICL > THREEIELLZ LIC
ER2ETRE, 208525 3 CHEL TREIE-> T»
CTELVHERTH B,

281 L IN— 2

181 N—2HHE

r ______________________ b
: BLTIH—IE £ :
| —g—5Tsah _ ] o 1—~e~5Tsan
| —l Tsah's H e ' o Tsah'S l— {
] ]
| e i 2 (==t
i —I 1+Tms H—F(H'T.s) gx{@yg 1'I-T.s '—' 1+Tms
1 a5 __ASR ESUES B i
: L
T :
]
1 ' 1 I :
i |7 | .
LT' ____________________________________ L__]
— —
o Hl{Er——m e |
PLG [P PLG
-4 E £~-%
iR 599 '
] E PLG : NIV AEZXRL—%
Tsah . Y27V > TR
Ty @ E R
(a) EFTHRDL T 4
1s

RREEIES

BT - 2 EERE

AP E S

ERRERES

EQE - 2 REDE

(b)Y 281 I\~ 241D X F v THEE

M4 FETERATLEREERR 2804 > — o, 257575
BETEAEHDEELEIHAL T3,
Moving body system and step response with 2 independent ASR
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