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Constant Pump Pressure Characteristics in Cam — Plunger High
Pressure Fuel System
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Abstract; Cam profile is a key point to the design of high-pressure fuel system. It has a direct influence
on the movement of the plunger, which affects the pressure characteristics of the pump. Based on the
electronic controlled unit pump ( EUP), the dynamic relationship between the cam profile and the
pumping pressure was studied by means of experiment and simulation. It was found that within a certain
period, the peak pressure was increased with the increase of injection duration using a constant speed
cam profile, but the rising rate was decreased with the increase of the injection duration, and the peak
pressure tended to be a constant value if the duration was long enough. With deceleration cam profile,
the pump can reach approximately constant pumping pressure within common engine injection duration by
adopting the dynamic performance in transitional period, in which the pressure was increased firstly and
then decreased. In order to evaluate the quality of the constant pressure performance, an evaluation
parameter was put forward, which was called constant pressure coefficient, and the influence of the
acceleration rate in working section on the constant pressure coefficient was studied. Finally, in order to
reach the constant pressure characteristic, a selection method of the optimum cam profile was put forward
for different matching speeds. A supply cam profile was designed for a certain engine with a
~0.013 mm/(°CA)?* deceleration rate of working section and a good constant pressure characteristic
(10 ~15°CA injection duration) and maximum cycle injection volume (438 mm’) at engine speed of
1 200 r/min were obtained.
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Tab.1 Main technical parameters of pump and injector
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Fig. 6  Pressure characteristics of constant speed cam with different injection durations



396 & Ak Bl B ¥ iR

2018 4

F 6a 2 N [A] bk 58 T 22 3t R 7 B o™ 48 Sl R
AL LA, AT LG H - B 2 I bk TE A 30, S5 e
IR B G K H R ST S R AR 1A 6b &
5 v W AP T 1 346 5k B s 9ok Dk SE R B AL R . PTLAR
H < Bl I VK SE B O, A R ) b T R O AR
BB e WK 55 3 1 90° CA DLS L 6 i ik 95 45 44 S
1°CA , F i | Sy & B 4 /NF 0. 1 MPa,

i 3 00 LA AT 2 A ™ 4 Al 5 5 Ol 900 1/min
Bk SR 45 o7 8 0 £ ) i 2E 2R 58 B IR S I
TR B i 5 A A T 90°CA L T 4 HBIL S Bk I S
S — AR L 15°CA (/NF 30°CA ), BRI 44 T
B FH 00 B P, 952 o i i 2 Ak A B e T B
B, 22 Bk 25 ity 7 B Sl ok 9 46 o T 4G R, ST
ZAE TS AR

e~ E AR A I 2R G0 ™ AR HE Bl A 2
i S PB4 A Sl DAk S AR B R T, BRLE R T p
232 ) 5 B0 = TR 25 FRSU/NAR =22 0 PR T i [ B

250

—— 600 r/min
+=-==-700 r/min
L === 800 r/min
a0 ~rer= 900 t/min
N Y i 1000 r/min
N Y A N 1100 r/min
§ 150 — 1200 1/min
Q —— 5% /1 5
= 100}
& :
) :‘ A~
0 0.01 0.02 0.03 0.04 0.05

HiF(A)/s
(a)

3 Aok M VT M A A AR Vil M S ORI ) R R A
TH B T TR 2 AR A A BRI S R Ry W

2 He Jih e T I8 1 B, A 2 N R T R E N
AR/ oA e DR SR o N i = o 9 2 A DS
JEANE ) TFUG T B3 5 100 224 194 2 A 25 I, A 2 i P R it 2%
JE RSV ES AR A B B HRE
2.1.2  R[E)FE T i R R

A 2 T R G R S I R A Y
FEAE AR BUR M R 77 28 A i A A 5 B, He v = 5 A
FE R P ELHE A O, Ok R A 2 R AT DR O O A
26, 3 VR R D A2 Ak

SRS Bi7s i e B 2R 3@ if AMESim 53
753 AR TE] ™ e i G o T 0 38 o i g Bl e an 18 7
INo THEE T Bk TE R 150° CA L ™ AR Bl iR
600 ~ 1200 r/min, #L R 4°CA, & Ta E 50 E
77 B B[] 28 A 2R, BT Th I S v R g B O A ol A

A Al £
250
= —— 600 t/min
""""" 700 r/min
=-+=== 800 1/min
000 L) 900 t/min
< | Y ¥ 1000 t/min
= -==--1100 r/min
Z 150 —— 1200 r/min
1 ——95%FE J1 5,
2 100}
®
50+

0 30 60 90 120 150 180 210 240 270
IR f/°CA
(b)

PR 7 2 5 R A ] o R Tl 2 T TS ) T A

Fig.7 Pressure characteristics of constant speed cam at different cam speeds
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