ol O IR R IRV B vlel ol s{ILERy ol BEE 393

1040 DG(I)=.565504+69.201582P(1)-7.169508%P () 2+7.6185998P(1)"3
1050 REM VISCOSITY OF SAT.LIQUID VBRS.SAT.TEMP  VSL:=Eg/a*s
1060 IR T8(I)>350 THEN GOTO 1120

1070 IF 78(I)>=310 THEN GOTO 1100

1080 VSL(I)=(8404.832-25.28161¢78(1)-6.410836E-028T8(T) 2+2.068362E-04875(1)"3)¢
10%-6

1090 GOTO 1150

1100 VSL(I}=(5067.191-15.857668T5(1)-1,6267458-02%TS(I) " 2+6.616715E-05%T8(1)"3)¢
107-6

1110 GOTO 1150

1120 VSL(T)=(4510.971-22.2757%T8(1)+3,583951R-028T8 (1) 2-1.745217B-05378()"3)31
0°-6

1130 GOTO 1150

1140 REM KINBTIC VISCOSITY OF SAT.LIQUID EVSG:=al/s

1150 IF T§{I)>= 350 THEN GOTO 1210

1160 IF TS(I})>= 310 THBN GOTO 1190

1170 RVSL(I)=(4.114211-6.539338-038T8(1)-6.52737R-053TS (1) 2+1.5298E-072T8(I)"3)
t10"-6

1180 GOTO 1240

1190 RVSL(I)={2.926362-8.50706R-038T8(I)-1,225378-058TS(L)"2+4.2077R-083T5(1)"3)
$19°-6

1200 GOTO 1240

1210 EVSL{I)=(2.604066-,0123133878(L)+1,86498B-05¢TS () 2-7.6999B-098TS(I)"3)810
"-8

1220 GOTO 1240

1230 BRM SPECIFIC HEAT OF SAT.LIQUID  CPL=RJ/Rg:K

1240 CPL{I)=-2.456191+4,0301653%78(1}-9.10898-053T8 (1) 2+9.48998-08278(I)"3

1250 REM THERMAL CONDUCTIVITY OF SAT.LIQUID TCL=KJ/mtK

1260 IF T8(I)>= 320 THEN GOTO 1290

1276 TCL{T}=(151.4319-.316269%TS(1)+2.22137B-04*T5(1)"2-1.58556B-074T8(1)"3)%10"
-8

1280 GOTO 1310

1290 TCL(T1)=(139.2252-. 173927878 (1)-3. LL126R-043T8 () "2+4,909838-072TS(1)"3) 210"
-6 :

1300 REM SURPACK OF B-113 SGH=Kg/s2

1310 TP T8(I1)>=350 THEN GOTO 1400

1320 TF T8(I}>=320 THBN GOTO 1380

1330 IF T§(I)>=300 THEN GOTO 1360

1340 SGM(I)=(56.94015-,0984495878(1)-3.2503B-048T8(I)" 246, 9749B-0T¢T5(I)"3)%10"-
3

1350 GOTO 1420

1360 SGM(I)=(38,93746-9.3025218-03378(L)-3,01344B-043T§(1) 2+2.933858-07+T8(1)"3
}$10”-3

1370 GOTO 1420

1380 SCM({I)=(64.57673-.139216378(1)-2.33638-04878( ) "2+5.6873B-07¥T8(L)"3)210"-3
1390 GOTO 1420

1400 SGM(I)=(77.3709-.3257562T8(1)+5,4514R-043T8(L}"2-4.3386B-072TS({I)"3)10"-3
1410 GOTO 1420

1420 RRTURN
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A Study on the Design of the Torsional Vibration Viscous Damper
for the Crankshaft and Developing of its Performance Simulation
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In diesel engines, it is inevitable that the torsional vibration is pro-
duced by the fluctuation of engine torque. Therefore, if the occurrence of
torsional vibration is confirmed in the design stage or the torsional vi-
bration is observed on the bed of test run, it is necessry to establish
some preventive measures to avoid dangerous conditions.

Major preventive measures are as follows:

1. Changing the natural ferquency of shaft system.

[N

Repressing the vibration amplitude by the damping energy.
3. Counterbalancing the exciting torque by the resistant torque.
4. Counterbalancing the harmonic component of exciting energy.

In above methods, the damper is the last measure to be used for controll-
ing the torsional vibration.
In this thesis, the design of viscous damper that absorbs the exciting
energy is investigated and a number of problems associated with the de-
sign of viscous damper are treated and a computer program for the pro-—
cess of damper design is developed.
A viscous damper for a high speed diesel engine is designed and its

effect is simulated by the author’s computer program.
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47| M, Ci, Co, Csv 4% WY WE, /@, @MEAN AT REERMOITH.

ohehy BERABS WY WE bkt A, SAEEE ROR, AW

_ 2mu ;bR5
___———-hr

C.= 27 p bR
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R 3
=2/ Z”Z:R dR=Tf2 (Ry~RY)
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ANF  pimmo=pe hi=hy=h, % ¥I R(3.16)& R(3.15)0] RAY th& &
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RENE 4t BWES Mme tEo MV ET MEE BEA otepA
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4.1 5t I Dooff T ¥ REX S

® H 2 94 i 3} hva X
d, cm Do —~ 15 . 0.91Do + 2.0
d; cm 0.74Do - 4.6 0.62Do

D, cm 0.72Do - 5.4 0.55Do

D, cm - 0.97Do

B cm 0.2Do - 2.2 0.31Do - 0.6
b cm 0.18Do0 - 2.7 0.27Do - 6.4

Ker Wilsonof 2j3t™ it %o x4 P& (Ri), A E(Ro)EE AMI 1/28F
o] RA(b)Y o] HY Kt 1/3BET MIEE stk uhebs 2
(W2} RiEZAE(DE JHEY 52 long

w=mp (R, —R2)
. (4.1)
i= g (RY—RY) =L (R, +RY)

Ritd 2 =zt

W =nrbp (R%,—R%)

I="20(R%—R%) (R%+RY)
- (4.2)
=—ag (Rot+R%)

R =Ro/2, b=Ro/32 MIRE fAA3NY

w=3zpR2,
(4.1a)
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W=Tp R,
(4.1b)
= 32g7m &%

SRt 7N o= BEYHRY HER (ke /on?) ol o

Iwamoto= 3t ¢ Y32 WY RUEZTER L/L T FHEIA

2 & : 0.55, A : 0.85

B ORARTT don o BES USE RIS e Yol WYL ZHtey
AT BED FE HOoT AL

Ker Wilson® M#ZRELR L/(L+L) 8 FHEZA 0.6 BRI T
REYe ROM(FATH)oZ 4 BB 0.75, g3 2 |/Y, 1992 Gk
22 % K& 0.8 ~ 0.97tx KROEE k1 gt

pac)

o

UR A A Ker Wilsono iR RiEIY A F 1/60 ~ 1/608E HI,
Z| B 7.5 ~ 90in(19~230cm) o] thstod 0.125 ~ 1.75in(0.32~4.45cm) B F =
T A BRoh: k. b, ofRt A= MEHEA Kot I mEH
of pmEEofop I Hojrt.

Aoz WY B2 Iwvamotod] BB MBEMS S ZMto Tty xM
2 0.3~0.5mmBET SFEF staolvh. ol of tistol Ker Wilson2 SLE S ME
Z % 0.016~0.030in(0.381~0.762mm) & 35 —RE oS = TS £O T
hg mE3hct.

h = (1+ [0.2R0)/100 (in) (4.3)

W Iwamotoof st MAEEBM I o @MY T Z MEsSE &2
BREC e U EoME BWEMS] @Rl MES =2 oo tiste §
HE At dol Wrk ol MR B MHIY KRMEZVEL Bw

22 kg Kol vt} mwstE & shgich(8]).

. . . Q2
[d:q‘zzjii(_?o_)s (kg cm-s?) (4.4)
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A7, Z: A¥iK
S TR/ARYAE
a : FHEE FAYe EFIn YA, 0.28
q: MESFIA st AR whek 0.2 ~ 0.5
D: A¥HAF (am)

4.2 MR MRS H

Briol HEE AN RHEY 5 S Ev Mo —mmes MiELct.
Jeful BRI KB LAY BMRNE Sty RHEI S WK, AME, T4 e

LE HFY HWBEI th.

E3 A e Mol Tabey] WE EoiE: BEKE WL Hstd
Rigd ol BRI L BAS: Zo| HFolck. Wi AATTA BEAK
Aol MAEFTHAYRAE 740 XM FAT HAGUAF linG
0.00lin, ZF 2| &2 1/1000E= Ex3tch. o dof X4+v WEI mA
ofib ol glefok st soj Aol EAE M AAM 0.004 ~ 0.008in(0.1 ~ 0.2
m)EZET ok HY BAE 2 @EAM BBREELY Hojor Tk EF K
SEBEEAM AAREN AHEWX+ BEL St=Folr EH2E Best

7ol Frha .

rlr

Fdrio] ol oM FHAgdE EZRddF oz BRI <P
marel v MEel glojok Toh. FTAMNE U TiwE HWstol W
£ mmst: %o Mol stk U Tae 9 ~ 125 “CE Mot A
I AYYe RAIIME EAY

Ere £TH e mMoty FREEEIC #F A WMt U Iw
o mENEE BB
4.3 9o B

Iriol Mt MEFEAA Kotol sol AT olT Uw ot W LA
A ok whebad @) Barel doldt of MIESY M Wl YR



ceienddy ol SHREIRE P 2 el geab eb Qe PR A S e s e 117

= o= BELIANE @Y S8 oot

ER TG 2ol BT REY BiEol= 75 CLIME, Mo ZEY
Bikol= 45 "CLIRE ot oSt MEY EAY Wakiol U HEols
REARFES EMTc R/ E Wl MAkol YA = Ker Wilsonof o %
# 0.8hp/ft? (8.6 hp/m? , 6.43 kW/m?2 )& B2 %S = st 9ot

Aa HEAWAE R(3.10)0] k3ol HREIFT of7|of EEEE TobW 48
B R 7F skshod Wk,

RER< #12 hrch $A Ebs ol &4£stu Ker Wilsono| o % i o
= Rrek(5].

H=h-4, (4.5)
H: ¥EBAMHERBtu/hr)
As = 27 (Ro + R1)(B + Ro ~ Ri) : Fwlo| Wi @BEHE( L2 )
h = 1,600~2,000Btu/ft2 /hr(4340 ~5425kcal/m? /hr) : &M i & of A
B EE
= 800~ 1,000Btu/ft2 /hr(2170~2712kcal/m? /hr) : gy B o i8N 2t
P AEREEWY ARAEAM MAEN
= 400~ 500Btu/ft 2 /hr(1085~ 1356kcal/m? /hr) : MA@ 2o
BEAHEBWE FhE A @y EH
T Iwamotoof °)stT WriHpmel sMEER h, 2[12]

1 =90, 21anAnw® (kcal /m?/ h/C ) (4.5)

Bt BMEAKEEEY RIEY Lo/d. 2[12]

Lo/ An=0.150n (tn—te) A2 @®® (EW /m?) (4.7)
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Om : [$(0.021~0.03 = 0.025)
An: B2 B&%E®k(n?)
w : fiRE ¥ (rad/sec)

ta—te : BT EESY KREEH(= 55 °C~E0 °C)

4.4 Jvie] BE
Mg Aol 4 FrAEEAES 50~ 100ft/sec(15~ 30m/sec) WE = M3+

o] HEol EME KBEMA Ty el of WA Alg] i SETC R
Lhol MRS #OY LB AT
A3 EREE r(an)of doiA KD P T

p=p,w?r/2g (4.8)
Pr: WHS HEE(H:2Zn :0.000970kgf/cm?)
w; & rofMe £ 3 B (2@ N/60 rad/sec)
N : @xio EEE(pn)
g : mjyinipE( 980cm/s? )

s BXL &Bﬁﬁﬂ.‘.’.i gAd fEFHSTT MHE

P=2x /:prdr=zpfwz (R —R%) /4g (kef) (4.9)

R, R : Aol42 g, s (em)
Ehhotas] EME mR@Ed ZRE2 e 2T
R,
M=2x [ “pridr=mp (R%—R®,) /5 (kef - cm) (4.10)
R,=M/P=4(R%—R%)/5(R%—R%) (cm)

Ry : BN s kB
B e AWEd Hel: HEE
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Psi = P(Rso - Rp)/(Rso — Rsi) (kgf) (4.11)

5}

Pso (P - Psi) (kgf) (4.12)
Pso,Psi @ g,k AEkEof Hdel = &E
Rsi,Rso : (Y, L AEtE X E x| @do vtz =
RED Boho o3 B/EmEH (G =
—_ PV 2
Te=g g% 1g¢ K&/ mm?) (4.13)
P RHEYS HEE (kg/co?)
v REY WERE(cn/s)

FRBRAKES MK 3 x 10 m/s, @F 4.5 x 10 om/s, @@ 5 x 10 mn/s &
B LAR7H 558 3o,
BREB> Vi=V,0+81 AM V, 5 0°CoiMe 2uj, V, 2 t °Cojre =x
eb St WBRBEAKS S eI Yo
422w ¢ 0.000780
& : 0.000035

A& : 0.000054
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CALCULATION OF NATURAL FREQUENCY
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(1) BWEE
"X 4ol 2, BE, BENE , k&
SRS G
Ao E® x 78 @ 95.6m x 172mm
THRE M x i ¢ 1800rpm x 10PS
FREYMES ¢ 5.4kgf/cm1

(2) RELPEG W EI2ZYEK

HEHXE WK REZRAE=E(kg.cm.s? ) ¥ B2Y A=Y FH (kg om/rad)

1 Z ez 0.1730 0. 7903 x 10¢
2 A3y 0.4946 0.1037 x 108
3 Zeholy 20.2600 0. 1986 x10°
4 o RA | 0.4061 0. 1519 10°
5 kA 0.7452 0.5426 % 10°
6 = 1.9990

6.2 HRBMMTAS MuEl ¢ TUREBA B MR

AFRAM RET RRBEHRE BYIUBE T KBHHl ME e
2 2o e EEES e ¥ 6.1 ok

dl B Rl HABRMY FEREAM BENT S b7 stol HYHEE K
Bratel #aRol BMBEOFACH ol % MR W TUEBAFAMNBEE 1Yy
6.28F ¥ 6.3 ).
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