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Control Model of Electrohydraulic Proportional Cartridge Valve
for Variable Nozzle Turbocharger
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(School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 501641, China)

Abstract

According to the control system composition and working principle of AVNT, mathematical model of
AVNT valve with cam position feedback signal was established, stability performance and characteristic of
current-angle were analyzed. Simulation results show that gain margin and phase margin can make control
system with guaranteed stability and better dynamic characteristics. Feasibility of the simulation model
was verified by the experiments of crankshaft angel changing with input current after AVNT valve was
installed in turbocharger.
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Fig.1 Center housing and turbine of AVNT
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Fig.3 Nozzle ring blade in full-open state
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Fig.4 Nozzle ring blade in closing state
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Fig.5 Operation principle of valve controlled cylinder
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Tab.1 Cam angle and compression decrement of feedback spring

0/(°) 0 10 20 30 40 50 60

70 80 90 100 110 120 140 160
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Tab.2 Parameters of AVNT control system
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Fig.6 Block diagram of mathematical model of control system

AT PA PR R G 2 5 AU, AT 3 ot ) O L
HRG AR 56 R G Feoe M R EA —
SE A, 0 R R RS B2 AR LA B, R TR R 40
I FE 50 S A R B AR AR B R (e, TR
2 Tl ) 1) A% 328 R BSCF B 48] AR 0 F0 B 4R35 B T A
B, 8 36 ) R G T IR R AT, RGN T
IMATE(Bode ) U 7 Fi7n, TRAEM 24 12. 4 dB,
ARy 84. 9° ikt AVNT il RG R E M,

8 sl ZGEAE 1.5 A BrERFEL I 0. 4 MPa I
FEAERTTS thAw b2 £ 0 157 isf (8] 0% 56 2 181, 4% i &
Gi 3t U 1 A AE 200 ms LAPN, ELHE R T O
Ui HH 2 48 HA B iR PR RN B 25 mm g A

3 MNARERIBERRESH

T AVNT B il 03 [ s P 5 | A T e 3 I
s FPALAETRS) | LA FLSCHIAEAL AVNT H Y478 ol g <2
PRIOL, 2B DL 90— A2 3 i JE AL I e
P8 S5 SRl e [0 258 A g T 8% v A [R] 28 36 | 73805 1Y
BT pg & W03 R P45 A 1 i A AS T R 9 P 3
et PREET ik I S I (VDT N R R e N

50

0

= 100t
< -150

X BT 4 /dB

20—

/()

5135}
130
}_&%

E=-ms)
§7270

10% 10° 10 10
S5 /rad -s7!

Bl 7  AVNT #iil R G R A EEE]
Fig.7 Open-loop Bode diagram of AVNT control system
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Fig.8 Step response of crank shaft
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