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Fig. 1. Main circuit of power supplier for solenoid.
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Fig. 2. Schematic diagram of experimental device set up apparatus.
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| First stage exciting Control Duty rate of control
duration exciting duration exciting duration
0.
0(1’3"‘5 0.17ns
0'22"‘5 0.22ms 30%
03 s 0.3 ms 50%
0'38"15 0.38ms 75%
oo 0.45ms 100%
0.45ms 0.52ms
0.52ms oo
Command L—
1
T1 T2
FET 1 Signal
J:._———
(D T1 : first stage exciting duration
FET?2 Signal
@ T2 : control exciting duration
i Holdi 3 Max i : maximum current
Current Signal ' olding current . )
@ t1 : waiting time
. ———
® t2 : rising time
tl 7] 3 4
B e S ® 13 : holding time
‘ D t4 : off time
Lift Signal ‘/ \ @ t1+2 : on time
0 t 2 3 4
A{Z(ms)

Fig. 3. Example of signals for armature according to time.
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Fig. 4. Exiting current for solenoid according to first stage exciting duration and
~ duty rate on control exciting duration 0.22s.
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Fig. 6. On time characteristics of solenoid.
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A Study on the Response Characteristics of
a High Speed Solenoid

Kyu-Hak CHO
(Graduate School, Pukyong National University)

Abstract

The studies on the electronic control fuel injection system for a DI diesel engine
have done for reducing the exhaust emission and improving fuel consumption. The
electronic control fuel injection system is classified into a common rail system, a unit
injector system and a high pressure injection system. The characteristics of these
systems are largely depends on the operating characteristics of its solenoid that have
high speed on-off operation. In order to improve these characteristics of fuel injection
system, it is necessary to design the optimal shape of solenoid and select the input
method of its power source.

It was proposed HELENOID, COLENOID, DISOLE, and Muitipole Solenoid in the
studies of design for the optimal shape of solenoid. The studies on the energizing
method, input method for power of solenoid were dealt with the conventional
energizing method, the chopping method and the pre-energizing method. In order to
find out the high response characteristics of solenoid, it is necessary to test the
performance of optimally designed solenoid with a new energizing method.

In this paper, the solenoid of multi-pole type with plat armature and its power
control unit to control input current by the chopping method designed, and its
response tests were performed according to its energizing conditions. As a result, the
maximum input current for solenoid was controlled by the period of first stage
exciting current and chopping duty ratio of control stage exciting current, and the
fastest "on" time was able to get 0.46ms. The conditions of fastest "on" time was 0.3ms
for first stage exciting current, 0.16ms for control exciting current and 75% for
chopping duty ratio.
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