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Optical Observation of Cavitation Phenomena in Diesel Fuel Injection Pumps
Seung-Hyup Ryut - Dong-Hun Kim' - Byung-Seok Kim' - Tae-Hyung Park’

Aol Age A7 H=e] 2F xE 9 ZUA HudA LA st AfulEeld &4 ¢
A =
=

0 3
2l S, AR Wxe] 28 TE YRolA ok Aol {5 @l e 7HA8E F4
stk ol dls) 71E AR WEE Axste] Abstolo] AL AL, AL, 1% s sk Nd-YAG
dolA L GG WAAL o1& Thst JhAE RS RSt A5 el ¥4 A3 Arel B4}
34 E ] 7HA Fejel SAA Aol @gol BAHM, B9 AR 45 e FE A% 5F
AN WA 25 Fejsk AL Fejel Avigol o] £ AMH AU FHH 3

FAlo] 1 AR BA W AuEold, §5 sHAS, U4 AR

Abstract: Cavitation phenomena during the spill process of the Bosch type fuel injection pump for medium-speed
diesel engine were investigated by optical observations. Typically, these phenomena can cause a surface damage
with material removal or round-off at the plunger and barrel port etc., and may shorten their expected life time.
The images, which were recorded with high speed CCD camera and borescope, show that the plunger damage is
mainly affected by fountain-like cavitation generated before the end of delivery. And the damages of barrel port and
deflector are caused by jet-type cavitation generated after end of delivery.
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Figure 1: Cavitation damage to pump components
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Table 1: Specifications of fuel injection pump

Rated speed 360 rpm(cam)
1,500 bar

22 mm

Max. pumping pressure

Plunger diameter

Control bore diameter 7 mm

Max. plunger stroke 20 mm
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Table 2: Specifications of optical system

Model / Company
Phantom5.0/Vision Research
Megaplus ES4.0/Redlake

Item
High speed camera
Digital CCD camera

Borescope R080-24-000-50/0lympus

Xenon lamp ILP-1(200W)/Olympus
Gemini solo 2x120mJ

Nd-YAG laser @532nm/New Wave

Pressure transducer 6051A/Kistler

Rotary encoder 3600ppr/Omron

Concave lens
Data processing &
Timing control

focal length;-3mm/OptoSigma
PXI-1042.6133,6602
/National Instruments
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Table 3: Comparison with each optical approach
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(b) Jet-type cavitation before start of
delivery
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Figure 8: Sequential images during start of fuel
delivery (SD: Start of Delivery)
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(a) Schematic of end of fuel derivery

(Sideway view)
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(b) Fountain-like cavitation before end of
delivery

Figure 9: Sequential images during end of fuel
delivery (ED: End of Delivery)
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(a) Schematic of the fuel spill process
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(b) Jet-type cavitation during the fuel spill

process

Figure 10: Sequential images during the fuel spill
process (ED: End of Delivery)
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Figure 11: Pressure characteristics in pump chamber
and spill port
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Figure 13: Comparison with the variation of fuel
supply pressure

E AFME A8 BZ URedA dojve A
Higlo] o] 712 #4S olsfistal olZ g F2
FEL £ dAS BT FF 98 2
A A sk AfulE o] el o gk el ek f&
o Az HE ATe] Slsl, 2 A A A
Higlo] A @] M fA siM e FEE Eol



or = rpr
o
2

2

i)
e

2

(1]

(2]

(3]

ofN
I
o
2
£
N,

g
ot
2
b
Ny
N
N
z
ox
2111
rir
MLop
4% rlo
ot
=

|
[
e
F
[
Lo )
He
f
N,
2
o

B 11 = A

g &
Bl oX

= ol

e =
oo o &

I
re
il
lo
2
ofr ¢

<, ol
N
)
>
)

e Jo

> r

<)

4

ut

L

N

= N

oo

* =

re

My 2

I
o 2o

[>
o

D
o
r
|o

s
2
)
E):':'.
=
S
| >
e,
[T
fm N

b g

ful
o
ol
2
o
o
B~
S
)
2
to
2
o,

(b
o
X
s
3
ol
o

o
FN
i)
9#
N

b
o
Mo Lo
N
[m fo

i
o
i
O
o s
o

£ e

kR
Frederick G. Hammit, Cavitation and
Multiphase Flow Phenomena, Mcgraw-
Hill, 1980

M. Miyake, T. Biwa, S. Mizuhara, M.
Takahashi, ”
problems on MITSUI diesel engines’,

Experiences with cavitation

Proceedings of the 16th International
Congress on Combustion Engines, Diesel
Engine Papers, vol. 2, Oslo, NO, Jun3-7,
1985, Congress International des
Machines a Combustion (CIMAC), 1985
Horst Rulfs and Matthias Wohnke,
“Cavitation Phenomena in Fuel Injection
the 22nd
International Congress on Combustion

Pumps’, Proceedings of

old @igel Mg A 119
Engines, Diesel Engine Papers, vol. 4, pp
1093-1102, Copenhagen, DK, May 18-21,
1998, Congress International des
Machines a Combustion (CIMAC), 1998

[6] P.Herzog and TH. Stipek, “Studies on
Heavy Fuel Operated Injection pumps’,
Proceedings of the 14th International
Congress on Combustion Engines, Diesel

pp 1-15, Helsinki, FI, 1981,

Congress International des Machines a

Combustion (CIMAC), 1981

TSEMAE)

1999 Z=oistm J|HSan (3
A, 2001 ZECH@ 7|7 %zmr(
SHA{AD, 20014 - B (F
HMENLATE  AlRlEoted %Aelu
o), BAEok Hedvleh e
S7HAIEH

Engines,

rtl
=2
O
% O

H0 00 19 Of ot

USE(&FE)

1995 St=atsthetn 7 (A - A =kt
(A, 19974 sh=gtstistu J|A
A7 stot (ZstAM A H 1997HA- SAY (F)

[T B |
A=

=Y HEfgel s AFAT

Mol o)) ROk Lol7| B, o
2 &, AR ZAKIA, MR Of

HHM (&F5)

19984 Fatthstn J|AHISE
Ap, 2000 Fotchstm 7|
SHAAR), 2000 - A (
HENLATS  AFA
), 2hal ok LA |2 A

b

o
B
[

2
OH
ML ) 12 Of Jok

o
o
Lo
B

R
oo ofy

+ -|>1
1>
=12

0x
ofr
N}

HFEHS (AM3RIR)

stRatofstm 5 1l
, 20089 MECiEtm 83
ﬂ(gc»wm 2008 - B (F)eicH
I MEHLATE AT

2ok L{QI7| T, IR EAIA|

St

=
i

#3717

O.I OI-.I
ok

0

g

o
0
E

[> 4 opf 1o &



	00-1권두언
	00-2업체동정35-4
	00-3표지설명
	00-4해설기사-김재돌.설원실
	01-이호생.이승원.윤정인.김현주
	02-박준혁.임종한.윤준규
	03-오진숙.이경진.김선희.오세진.임태우.김종수.박상균.김만응.김명환
	04-김헌주.윤봉석.허수빈.박재민.이도형
	05-박상균.김영진.노길태.김만응
	06-김영진.박상균.노길태.김만응
	07-오철.최영규
	08-백승문.문춘근.김은필.정석권.윤정인
	09-정균식.이진욱.정진아.최재성
	10-박형욱.조종래.이승민.성호.박종진
	11-최동준.박형욱.조종래
	12-류승협.김동훈.김병석.박태형
	13-이철재
	14-홍철현.서성호
	15-윤영
	16-전중성.이서정
	17-손경락
	18-김예지.박동국.손경락.강인호
	19-문성미.손주영
	20-학회소식35-4호



