Transactions of KSAE, Vol. 30, No. 6, pp.457-462 (June, 2022)

Copyright © 2022 KSAE /199-02
pISSN 1225-6382 / eISSN 2234-0149
DOI http://dx.doi.org/10.7467/KSAE.2022.30.6.457

VCT HO|d &2 Ast =90 HEof cfdt 03

$s5#-
SI9IL%

Aeg

B Jjas

Consideration of VCT Hardware for Improving Controllability

Seunghyeon Song™ - Wonjung Kwon

Engineering Team, BorgWarner Pyongtaek, 47-18 Cheongbuksandan-ro, Cheongbuk-eup, Pyeongtaek-si, Gyeonggi 17792, Korea
(Received 2 November 2021 / Revised 4 March 2022 / Accepted 15 March 2022)

Abstract : Various technologies have been developed and applied to gasoline vehicles in order to satisfy the customer’s

needs and the increasingly strict emissions regulations. Variable cam timing(VCT) systems are one of these technologies that

are currently being used by the majority of automotive companies because they can improve engine performance and fuel

economy, as well as reduce the regulated emissions by adjusting the valve timing. In conventional VCT systems, the oil
control valve(OCV), which has a spool and solenoid function, is normally assembled into the cylinder head. Another type of
VCT is the center bolt type VCT system. The control valve is being internalized into the bolt, which mounts the phaser, and
the solenoid part is being shifted to the timing chain cover. In this paper, the possible problem of the hydraulic flow rate of
the center bolt per the control requirement is described, and what needs to be considered when modifying the center bolt

design for improving controllability is introduced.
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Nomenclature
Cl : default position
Cc2 : non-default position
S : supply
s vent
Subscripts
CVVT : continuously variable valve timing
VCT : variable cam timing
VES  :variable force solenoid
OCV :oil control valve
PWM : pulse width modulation

DC : duty cycle, %

ECU :engine control unit
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Fig. 1 OCV type VCT system schematic
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Fig. 6 Example of flow rate per the duty cycle
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Fig. 7 Example of flow rate per the control valve position
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Fig. 10 Center bolt port flow area vs. stroke comparison
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Fig. 16 System flow rate per the duty cycle
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