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Abstract

High-pressure tubing is widely used in engine manufacturing. An efficient and reasonable high-
pressure tubing pressure control scheme is of great significance for promoting engine manufac-
turing and economic and social development. Through the research on the working principle of
high-pressure fuel system, a new high-pressure fuel pipe pressure control scheme is proposed.
Firstly, according to the mass conservation relationship between high-pressure oil pipe feeding
and spraying, the differential equation model of pressure and time of high-pressure oil pipe under
constant pressure and non-constant pressure conditions is derived respectively. Secondly, the
formula for calculating the angular velocity of the cam plunger movement of the high-pressure
tubing oil pump is derived. Further, considering the operation of multiple injectors under the con-
stant pressure condition of high pressure tubing, the control schemes of different injectors under
different working conditions are discussed respectively. Finally, the accuracy of the model was
tested by fitting the data. The numerical results show that the constant value of the check valve is
0.64 ms at a constant pressure and the angular velocity of the high pressure pump cam plunger is
2.7543 rad/ms. When multiple injectors are working at the same time and at different times, the
angular velocity of the high pressure pump cam plunger is 5.5086 rad/ms and 1.37715 rad/ms,
respectively. In addition, based on the results, a high pressure fuel pipe pressure control scheme is
developed, which provides a theoretical basis for the development of high-pressure fuel pipe.
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Figure 1. Dynamic working process and volume diagram
of the injector
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Figure 2. Curve of elastic modulus as a function of pressure
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Figure 3. Comparison of function fitting and original image
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Figure 4. Pressure vs. time image
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Figure 5. Needle valve rise value with time curve
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Figure 6. Fit curve of lift height change when the needle valve is opened
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7. ESERERTE L ER

DOI: 10.12677/aam.2019.811203

1739


https://doi.org/10.12677/aam.2019.811203

&
k&
&
48

HE A, ASCIEPEE 9 105 MPa 19 b FREEI i KA, BRI 2 1 s (WIS ITR], $eBTRk
100 ms FRIJE B, BRI E] A 0.64 ms. BI4E 100 ms TR 0.64 ms, JESRAIHEINMEN 0.5 MPa.

(2) B EMEEE EHR RS R

e 3 0 e s el B AMELRE T T B B R KSR 20 S 2 sy 5 s 10 s [ He 5 5 I TR (R0 MG 2R

SR TIE s, oy K10 Fias:

0-2% FLBAIN [ Ay AL 1 i

0.875 T T T T T T
0.871 . R i\ 'ﬂ " »'("u \ | T
AW [ 7 | A [ \ N
“I' Vil |I | /__j' s || I'. i\ p-,l‘
J g | | \f | Vo N i
o l I| / \ V v \ f : \ ,f \/ \
g 0.865 / || lj.‘ ‘-.'I \ II\‘II I\..' e
= f I,I
o0
£ ,r' “
o .‘
o 086[| 1
|
|
|
|
0.855 -
|
|
|
085 1 i 1 1 1 1 1 1 i
0 200 400 600 800 1000 1200 1400 1600 1800 2000
it (i) (ms)
Figure 8. 0 - 2 second pressure versus time curve
[ 8. 0~2 70 [% 3= FaAT [E R (L 2k
-5V JE stk i fof 5] A AL ALl £
160 T T T T T T
A A N N A W f f\ :
rhN A A N AN A /\ ANl AN
AR Tt B Bt AU RIS R b N
1501~ ‘M‘M(' ’H\ [\ A N ‘\ A l\ N A f“ | /| # I o "‘ ANEre; ‘\ ,/ e I T g
AT 1 A 1 L 7
YA /N S 1A/ AT ‘ \ | / VNt W Vi e (O Y
| | | \ v \/ | 1/ [/ v \/ \ BB E 1o | / 1
/ |/ |/ ‘ ] \ | |/ \/ | / U {/ Vo | / {/ \/ \/
140 " \‘ "‘ ] ‘;‘ vy \\ {: \U“ vV v \“ }‘J U‘ Y} ‘{\,‘" eod
| | Jj v
]
E 130 —‘1 =
s ||
|
= 120—l -
|
|
[
110+ =
|
|
100|-
90 ! ! I ! ! ! I ! L
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
] (ms)
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Table 1. Switching strategy table for high pressure tubing oil pump and injector
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