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Abstract : Hydraulic tensioners are normally used as components that control the chain tension of the timing chain system.
This tensioner operates the hydraulic force that will be controlled with the appropriate consumption of the internal oil filled
by the engine oil pump. Therefore, the supply oil flow rate of the engine oil pump is important to this hydraulic tensioner
control, which is one of the valuable factors in ensuring engine fuel efficiency. If the function of the hydraulic tensioner can
be maintained and the capacity of the engine oil pump can be reduced by reducing oil consumption, it can contribute to the
improvement in engine fuel efficiency. In this paper, which aims to reduce the oil consumption of the timing chain system
hydraulic tensioner, a check valve and vent seal assembly are applied, instead of the current check valve that is designed to
recirculate the oil to the engine’s main gallery. Experiments confirm that the hydraulic force required to control the timing

chain tension can be retained, and the oil consumption of the tensioner can be reduced by 62.8 %.
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Nomenclature 1. M2
D : displacement, mm A7 AT oz YFol 9 U8 FFElo] BE
F o :force, N o] o] b, 22t So] WS BES sk e
P :pressure, bar 7' BEOITLD Q7 A oA @ o] fakol
T :tension, N 3t AREW A WY 715 PE o] BRI o
R :engine speed, RPM 31, sheh A Eohd B g Bee] Anw g o
£ :oil flow cosec ulE o= 7] e} o]g) o] Al 9.9 HL ok
o ApEate] 2aASAE F sl ddnlA 7t g
Subseripts | Fae 3otk dl YielE 9 Frave
VD :vent disc de 0w Fo] H= FE o U] gEow #
CVVA : check valve and vent assembly FEHE 7T REERE AT Uk o] 7T EEE]
FDC :force and displacement curve LY ARFS HAAZITHE odgre] 858 o u
UTM  : universal testing machine = 4 Qg 1ol whEt QIR e] AW E XA S QdTh
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Fig. 1 Oil leakage control by vent disc Fig. 2 Oil leakage control by check valve and vent assembly
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Fig. 3 Check valve and vent assembly configuration
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Fig. 5 UTM & Fixture for hydraulic tensioner damping force

No. Tensioner Leakage Type Test Machine (UTM) Controlling
Test.1 Small oil path CVVA Amplitude 10Hz, Displacement +0.5mm
Test.2 Small oil path CVVA Amplitude 75Hz, Displacement £0.2mm
Test.3 Large oil path CVVA Amplitude 10Hz, Displacement +£0.5mm
Test.4 Large oil path CVVA Amplitude 75Hz, Displacement £0.2mm
Test.5 Small oil path VD Amplitude 10Hz, Displacement +0.5mm
Test.6 Small oil path VD Amplitude 75Hz, Displacement £0.2mm
Test.7 Large oil path VD Amplitude 10Hz, Displacement +£0.5mm
Test.8 Large oil path VD Amplitude 75Hz, Displacement £0.2mm

Fig. 6 Test matrix
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Hydroulic Tensioner F-D Curve (75Hz + 0.2mm)
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Fig. 7 Hydraulic tensioner damping characteristic comparison
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Tensioner Oil Leakage for Low Flow Vent
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Fig. 8 Oil leakage comparison

o

BAUE 0 G2 F7)0f we 9RE FAY
o] oFo] Hf] 20.9 % W Eo] WA T, H 7 ¥l
] 13.4 %= WIE T~ 1o} 1 W% Zo] uit), s
o, AT B HE Aol {2 A7]E sty 7]E
E fams 2183 ady o 56 ok 7+
o]& &= glom, Bl U 2 U8 Atz A
A 7NE DAE 2B B3 9w FA
A 3] A 4 ATk Fig. 82 9 1%
A 549 2 AR Anjoltt,

_40_\4le rlr
ol o

A

o N Xl 1o

o?.:

fo
o, o
>t > X

s

E‘r’
o
o |

4. EIO|Y HQl A28 7[SEIt

A= MEZF 485 MY E 375 7 <zl 4
gato] glol Al Al=Hle] 7]5S EIEgith o
F2 A7 55 HE faas) A3 AES 72t |l
Myl 2k 5 izl ARsE 202 60352t o
#1 6,000 RPM7H4] 3] &5 g5 ZiTh o)W 54 %
Efol] A1l A=} vl 9] ~Ee] AsS v
AT s A=

Elo]] A 21o] Hujf Al e AZ HEE A

Ge ], LY 252 90% Al 620N, HIE T]~TE %
RS A 610 NO =2 Lrebst o) @ 9 =7 o] i ol
w2 A9 gl e] zpo]i= Hfl 1.6 %= vll-§- Wk =gt
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Fig. 9 Timing chain system performance test results

WAL BB A AL 242} 061 mme} 0.64
mm 2 2ol 7} gLk, <} AU AL MES 48
Sod iz )& ME T aAE 483 Avel S5 A
& wEehaL, Hhol A A 2w 715 wEAY
9188 BB, Fig 9= ERo]™ A1 A 2Ele] 7]
5B/ S4E A 3 L AN FAE AFS 0
of 731 glek
5. 28
REPSIER I ER EE RS

E].o]u] ;q]O] }\]/\Eﬂ _ﬁ.o
Q_

3ol ke

H
O >~
OLj_E‘ T %]\)}\E]i

g

D) Elolw A9l A28 5k A ] S Aol E

Transactions of the Korean Society of Automotive Engineers, Vol. 32, No. 3, 2024

299



z¥d - d3dy

SR A 2R AZWME Ao EME ) AHE KL AU 09 AUFS EE A7 2
t2==9] 75 tAlE 4 sk I HA A B a3 58& =Y F J== AjE

2) AR ME] F2 A7) 242 B U 9 7 & % gleh
g 47 Aole 5 glom, W Aol F1 2]
oF 9+ 7442 vkl sl References
53 = = o]

3) 25 ‘ji;;*au—é%;al 3;4;1;‘2%1;?:;7;}11 ;’i i;e; j—é 1) H. Kim, H. Ha, 8. Oh, J. Kang, J. Kim and T. Oh,

R oe © “An Experimental Study on Fuel Economy

shlon, RNy /-9 A2 ) 2.1 %2 11 2o Improvement of a Diesel Engine with Variable Oil
7hka, @ AREES FHul 62.8 % 1HAES FelF Pump,” KSAE Annual Conference, KSAE14-A0014,
At} 2014.

4) A=A ANEES Gt e o 2g3le] Elo] #|Ql A 2) S. Jo and K. Nam, “Size and Shape Optimization of
28l )58 sk o)Al Bhelslel on 7)E the Oil Pump for Fuel Consuming Reduction,”

_ s Transactions of KSAE, Vol.16, No.1, pp.22-28, 2008.
Eg2martded a7 9@ A= 2fo)r > ) , ,
1 g 9% 71%s % d's 2ol 7t 6l 3) D. Smith, Functional Statement - Flow Control Vent

Path Design Procedure, BorgWarner Morse Systems
1 % 92 Selsiank iz Gui
= e Design Guide, 2015.

aL, AR A H v aE A B VES v

300 sH=2E23EE =27 A2A A3E, 2024



	엔진 타이밍 체인 시스템 유압 텐셔너의 오일 소모량 개선을 위한 오일 유로가 적용된 체크 벤트에 관한 실험적 연구
	Abstract
	1. 서론
	2. 타이밍 체인 시스템 유압 텐셔너
	3. 텐셔너 유압 강성 및 오일 소모량 비교
	4. 타이밍 체인 시스템 기능평가
	5. 결론
	References


