A Study on the Developing of Torsional Vibration Damper
for the Reciprocating Internal Combustion Engines

(1st Report, Design of the Optimal Viscous Damper)

U.K. Kim, H] Jeon, C.K. Lee, B.H. Pack, Y.]. Kim

O RRURIIIICEEEIEEEECEEEEIELII N <E ;k) .............................................
Abstract 4, | ERAZTYHY AAS A
b1, oEw Zhehy
b2, FANEYAFS 39 W A 5 24 &
: A ubry k]
Po3, v ERATHAA Y o] &

Abstract

In the reciprocating engine, it is inevitable that the torsional vibration is induced by the
fluctuation of the engine torque. Therefore, if the occurrence of the torsional vibration is
confirmed in the design stage of engine, or observed on the test bed of engines, it is
necessary to established some preventive measures to avoid dangerous damages of
engine components.

There are some preventive measures, but the last and most effective one is to fit a
vibration damper.

In this paper, the design problems of viscous damper that absorbs the exciting energy
and convers it into the thermal energy are investigated intensively and the design

procedures of the optimal torsional damper is developed. And also a computer simulation
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program for checking the effectiveness of designed dampers are developed.
A viscous torsional damper for high speed diesel engine is designed and manufactured

and also its effectineness of damping is checked by the developed simulation program.
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Ker Winlsonol| 231 2429 WA(R), 973 (Ro)ul+= AR 1/28 50l 57 (b)
o] 9ol gt vle 1/38 52 HaxE stz Yo} wHebd FAW)S Y e (D&

BAHFFA 1em%

w=np (R*-R?)
=—”(R‘°-R‘f> =§’§~<R=o +R2) (4.1)
A YA A o5
W ==bp (R%-R%)
"b" (R%-R%.) (R%+R%) 4.2)
2 2
=g W (R2,+R2)
akel R,=R,/2, b=R,/3¢8 A& digsiad
w=%np R,
i=4mp R 4. 1a)
W =70 R%
5 5 (4. 20)
I= 32z —np R%,
thal, o174 p BB ¥ F e (kgf/cm?®) 0| T}
Iwamotot 3R 3 A8 A waEs] /1,71 HTA2A
Zdq3 0,55 =Y 0.8
Aol DAL A sEH 2E 7

2 AA st glor of Axe] oz MAsH
2 e Aoz A4,
Ker Wilson¢ #tAd zaie I,/(I,+1,)9 HiA2A

AL 245 (HBasrvs 2E Aa)ezd A% 0,75 A

23 A2 0.8~0,97tx H3=E s glch
@4, s¢4e FAE Ker Wilsonel 7§ #4188 1/50~1/604%, & A% 7.

~90in (19~230cm) ol thdled 0,125~1.75in(0, 32~4.45cm) =2 & AL

o, wah, ol @ A4 AEAA osted el BEAde] AAslolor & Aol

L=
oy

Y o
o, o
afo
oL
e
2
ol
o
o
o T

vo

Agstn 9l
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Aeld s JAHe £ Iwamotod] ¢ AWYEL zested Hily oAz
0.3~0.5mmA =2 =5 3tugich ole] whsled Ker Wilsone 9jZ9l =m n=
0.015~0.030in(0. 381~0, 762mm) 2 3}5] dulHo 2t o}e Aoz EA he A% o}

h=(1+ /0. 2R,) /100 (in) (4.3

=3 Iwamotoel] of3}% uHgF71 A3 Ze] A7 2 E AAsE 29 Sohgol
W 2 FelAde 1 5o 14AFe] A2 s ofo] Mt WHE AYsts Yo
Brh olsh 2L At ds B4 AYRoEE Aoz g Ao st A
=% 3 e
= L8 Dy om . s (4.4)
A714 Z: A=Y
S:¥A/A-EH AE

a
q: ZHstnA e 2AZo e} 0,2~0,5
D

cAdy 2 & (cm)

4.2 MYHe MDY =Y2SH

=3 A2Fe FAol 2Aar] Wi et Ang WA st B Yo
PHEE S ke Aol Rtk AAAL WE T AHFA LMo} FHIaga
H XAE 799 ARA 9 EAE Aol dukxE1in & 0.00lin, =, 229 1/1000
AEZ A of ol F4rv BAYY FZof Fojifo} Qlojokstn Aol A EAE
&34 0,004~0,008in(0, 1~0. 2mm) 3= 2 &c}, «H =AHE 2E EFddd f2E
Boh Hojof dof, mF kA zZA A oA

Aoz =F3tE Ao Fohzm go,
] o

doie] 2ol glefA e oA S Erjazoduos wxsln YA te] 9
w w0l glolof Aot LAY UeEFE Basled slEslAs FUsn Zuo
Heel gleh, A2EfE 95~125C2 7tdsted Fsln UYL HADZAS A1 L3
o},
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232 98¢ e A¥ST A5 LEu ok A hdsted 4TRe FAol

54 ada Aolade HAsE AAT Aol 75CoIHE, ol AT ZHfole
45Col & #H3ln olvrh Lx7t A5d shside] gl ASole WALAE widid,
A+ Ker Wilsonol 2% 7% 0, 8hp/ft?(8, 6hp/m?, 6,43
kw/m?) & 23351 ¢=% Adstn gl
A g aAtoll YRS 4](3,10)0 93] AL 7jo] AFFE Fobd Aozt
T-3ke] o,

9,
T
33
A
o3
b
2
X
do
2%
2
2
v

AAE 99 guo A FHste Zo| kA de] Ker Wilsonoll & 2% ohg3 2
H=h-A,; 4.5)

H @ 8§24k & (Btu/hr)
A,=47 (R, +R;) (B+R,-R,) @ ¥ 9] A7 FIE=74 (ft)

h=1, 600~2, 000Btu/ft?/hr (4, 340~5, 425kcal/m?/hr) : 4= A=z ZHd A
=800~1, 000Btu/ft?/hr (2, 170~2, 712kcal/m?/hr) : 25271 #2 2 £F147]

#o APE oM AS5EA
=400~500Btu/ft?/hr (1, 085~1, 356kcal/m?/hr) : #t-&7]| &3} 2 A& § 7] 24
A& oA ALAE
33 Iwamotool] o5t @l AdAe AuaAEE h,[12]

B =90, 21apAn®2 ™ (kcal/m?/h/°C) (4.6)
Ao sl¢-A e chgluwtdmdate FAY Li/Ane
Ly/An=0,15an (tn-t) An®*@®® (kw/m?*) 4.7

of 7] A,
an . A4 (0. 021~0. 03=0, 025)
A, B9 wldwE (m?)

w . A 54(rad/sec)
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ty-te : AH 259} 7] 52 (=55C~60TC)

4,4 Huo| 2

ol
N

qa AolAlel WeelFEEEE 50~100ft/sec(15~30m/sec) W H 2 HEHI o] 7l
AL 7| sol ek golch, o wol A2Efgte AgHol A g =
& Fgrh glrh

A2 Qe utAr(ecm)ol geiAe] FAkHpE

p=p ’y?/2g (4.8)

°
~

D gae) w1 F (A2 2% 0 0,000970kgf/cm?)
s ubArol A el Z4-% (22 N/60rad/sec)

s 3j"d4 = (rpm)

: &89 sb4-x (980cm/s?)

Ae AAA vFEgolng Wil A&stE FoHTE

¢

n&

o ™ Z €

P=2x g .prdr =np ;0% (R*-R*,)/4g (kgf) 4.9

R, : Alel A8l 97 (cm), R,:#Ael4de Wi (cm)

JeEZAAA Y A: sASEA ZEZ R T
M=2x §R° pridr=mnp s&?(R%-R%) /58 (kgf - cm) (4.10)
R,=M/P=4(R%-R®,) /5(R*-R*,) (cm)
R, 448 407
Wel7de) Asted] Al 3T
Ps|:P(Rso_Rp)/(Rso—Rsl) (kgf) (4. 11)
Py = (P-Py,) (kgf) (4.12)
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tnte . HH L5 9} 7] 252 (=55"C~60TC)

4.4 Yme| Zx

o
P

A AlolAde Ao e FEEE 50~100ft/sec(15~30m/sec) B 2 st o
A& g7 gl AN Fholeh, of ol Aej@fohst d3Ho| dAHel sHatde =HA
g ds7t gl

A& 99 db7r(em)ol oiA e A dHpe

p=ps@’y*/2g (4.8)

D Al2) w1 (A2 2% 0, 000970kgf/cm?)
HErol A9 Z+4 = (22 N/60rad/sec)
cw% e A4 E (rpm)
D Z=H o 714 % (980cm/s?)

At A4 olgEAelne Dol HBatt EakEe

©
“

4omze

Ro
P=27zSk.prdr=7tpfa>2(R‘o-R‘,)/4g (kgf) 4.9

R, D Aleld 9 97 (cm), R,:#e]Ae) W7 (cm)
UHAFAAA Aele AASFe] 2ale2 R T},

RO

M=2x XR pridr=mnp ;0?(R%-R5;) /5g (kgf - cm) (4.10)

R,=M/P=4(R%-R*) /5(R,-R*) (cm)
R,: gt F41917
HelAe) snEd Aot 5

Py=P (Rso”Rp)/(Rso_Rsl) (kgf) (4. 11)
Po=(P-P,) (kﬂ) (4.12)

o= 8><10‘ “av i (kgf /mm?)
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A7 v T (kef/em®) (4.13)

Ao AF45 (em/s)
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5 ot

AAHL V.=V (1+8)ANA voF 0CoAAY 3, v, & tCollAe] Foetsid =y
AL & 2o,

Ae] 25 1 0,000780, 4 :0,000035, <AAZ: 0, 000054, o]
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£0.000077
5. & =

ABHA SAFALIL NELLT AN 23 AT DAY A5 blA
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