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Introduction

Auto Tensioners have been widely adopted for the automobile engines since
1980’s. With the recent trend towards high-performance automobile engines,
they are used primarily for improved reliability and low noise operation of the
timing belts that are used extensively in the camshaft drives. Today, Auto
Tensioners are installed chiefly on engines of 2 liters and greater, and the main
stream is the hydraulic type Auto Tensioner with its superb performance.

Along with the recent demands for cost reduction, small-size engines also
require higher reliability. Other major trends include a shift from timing belts to
timing chains and use of the serpentine drives that require only a single acces-
sory drive belt. Auto Tensioners effectively improve the reliability and reduce the
noise of these timing belts and chains.

NTN currently offers a variety of types of hydraulic Auto Tensioners for timing
belts. To meet the needs of the market, NTN has a product line based on a
hydraulic Auto Tensioner with its excellent damping performance, such as cost
reduction and compact Auto Tensioners, integrated pulley arm Auto Tensioner
units, and built-in pulley type Auto Tensioner units. In addition to Auto
Tensioners for timing belts, we also offer Auto Tensioners for timing chains (for
automobiles and motor cycles) and Auto Tensioners for accessory drive belts
that are needed for the serpentine drives.
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i. What is an Auto Tensioner?

Auto Tensioner is an abbreviation of
Automatic Tensioner and is a device that
constantly maintains proper tension of the
timing belts or chains that transfer the
crankshaft rotation to the camshaft and of
the accessory drive belts. The timing belts
and chains use gear drive whereas the
accessory drive belts use friction drive.
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® For Timing Chain
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ii. Why do you need an Auto
Tensioner?

An-Auto Tensioner absorbs changes in
or loss of tension of the timing belts and
chains caused by changes in the engine
temperatures or speed, or by aging of
those materials, and maintains the tension
at a constant level, thus reducing noise
and improving the service life.
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iii. Types of NTN Auto Tensioners
Hydraulic type Auto Tensioners are
excellent in resisting aging and performing
tension adjustment to temperature
changes that are required of all auto
tensioners. All NTN Auto Tensioners apply
the hydraulic type. NTN Auto Tensioners
come in three types; for Timing Belt,
Timing Chain, and Accessory Drive Belt.
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iv. How is an Auto Tensioner differ-
ent from a fixed type tensioner?

Both fixed type and automatic
tensioners are used to provide tension
needed for transmitting driving force.
When a fixed type tensioner is to be used,
it is necessary to set the initial belt tension
higher than the optimal value so that the
belt will not slip in the event when the belt
stretches or sustains wear. If the initial
tension is set excessively higher than the
optimal level, the belt may sustain great
deformation, which can lead to loss of
transmission efficiency or service life.

On the other hand, an Auto Tensioner
ensures proper transmission efficiency
throughout the entire service life of the belt
allowing little changes in the belt tension
despite stretches or wear. The graph
below shows a comparison of the timing
belt service lives with a fixed type tensioner
and an Auto Tensioner. As compared to
the fixed type tensioners, Auto Tensioners
improve the timing belt service life.

Service life of timing belts

Fixed type tensioner
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Types of tensioners
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® Principles of Operation

1. Preventing belts from flapping

Timing belts drive camshafts and are
subject to large tension changes having
frequencies several times the crankshaft
revolution. When the belt is tight, the rod
is pushed in, shutting the check valve.
The belt load is now supported by the
hydraulic damper consisting of a valve
sleeve and a plunger. On the other hand,
when the belt is loose, the return spring
pushes out the rod, pushing the pulley
against the belt. This prevents flapping of
the timing belt.
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2. Adjusting belt tension

With the fixed type pulley, excessive belt
tension may occur when temperature rise
causes expansion of the engine block.
The belt may also lose tension due to
elongation by time. An Auto Tensioner will
move the pulley to appropriate positions in
accordance with changes in the belt
tension, thus maintaining constant belt
tension at all times.
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® Types and Structures

Basic type Auto Tensioner

@ Light-weight and wear resistance are
accomplished by combining aluminum
alloy cylinders and steel valve sleeves.

@ Parts are reduced through the gas-
liquid 2-phase structure.

® Assembly processes are reduced by
allowing assembly under normal pres-
sure.

@ Moment load resistance is improved by
2-point support structure of the rod.

® Reliability against oil leakage is im-
proved by the gas-liquid 2-phase
structure.

® Excellent high-frequency follow-up and
low-temperature startability and recov-
ery by shortening the oil passage and
reducing the pressure chamber size.
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1 Specifications (Basic type)

Overall length : 85mm min.
Rod stroke : 18mm max.
Rod force : 250N max.

(at center of stroke)
Rated rod loading : 1500N

There is a limitation on the
mount angles.

(Facing up by 45 deg. or
greater is recommended.)
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2R : 85mm min.
Ov R O—2 : 18mm max.
Ow R : 250N max.
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Ow R&fEsE : 1500N



Short type Auto Tensioner

@ Parallel layout of the valve sleeve and
the return spring reduced the overall
length by 30% as compared to the
basic type Auto Tensioner.

@ Similar performance as that of the
basic type.
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ort type)

: 60mm min.
: 18mm max.
: 300N max.

(At center of stroke)

: 1500N

: 60mm min.
: 18mm max.
: 300N max.
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Ultra compact type Auto Tensioner

@ Lighter and smaller than the basic type
Auto Tensioner by 30%.

@ Similar performance as that of the basic

type and the short type Auto
Tensioners.

Specifications (Ultra compact type)
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Overall length : 60mm min. ESs : 60mm min.
Rod stroke : 14mm max. A ~O—72 © 14mm max.
Rod force : 210N max. Ow RS © 210N max.
(at center of stroke) (R hO—2Fhskps)
Rated rod loading : 1000N BTERe © 1T000N
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Integrated pulley arm type
Auto Tensioner unit

@ A cylinder and a bracket are integrated
by forming together.

@ The whole unit oscillates around the
pivot bearing to adjust tension.

® Lighter, more compact, and more cost
reduction than the separate type
models.

@ A rod contact pin must be installed on
the engine side.
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Built-in pulley type Auto Tensioner

unit

@ An ultra-compact hydraulic damper and
a return spring are built into a pulley.

@ A compact and cost reduction unit

designed for small in-line 4-cylinder
engines.

® A fixed type pulley may be used instead
by installing a location pin on the engine
side.

Specifications

Pulley OD : 65mm min.
Pulley center height : 24.5mm min.
Rod stroke : 9mm max.
Pulley force : 180N max.

(at center of stroke)
Rated pulley loading : 1000N

Location pin
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Pivot bearing
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Return spring
Uy—>2TUV T
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Pulley
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Auto Tensioner
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Operation of a built-in pulley type
Auto Tensioner unit
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® Selection guideline

Types and Characteristics
BEIEBR

o E et

Performance comparison © >O
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Space saving | Loading | Rod force

Leak down time

Belt adjustment
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Type of Auto Tensioner Bi{&
Basic type EAE O © @)
Short type I\EY @) O O
Ultra compact type #8/)\B ©) O O
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O O O

Built-in pulley type  7—UWEREI=v b

I 4
Basic Type Auto Tensioner
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I 4
Short Type Auto Tensioner
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I 4
Ultra Compact Type Auto Tensioner
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Separate Type Auto Tensioner Unit
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I
Integrated Pulley Arm Type

Auto Tensioner Unit
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® Actual production line-up

V6 Engine
VeIV

L4 Engine
LUI>vIy

V6 Diesel engine
V6 T4 —BILTVIY

V6 Engine
Ve IV

V6 Engine V6 Engine L6 Engine V8 Engine L6 Diesel engine
Ve IVIY Ve ILVIY L6 TVIY VeI VIY L6 74 —EBILIVIY
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V6 Engine V6 Engine L4 Engine V8 Engine L4 Engine
VeIV VeIV LUI>vIy VeIV LTIy

F4 Engine
FATVIY
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L4 Engine
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V6 Engine
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V6 Engine
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® Types and Structures

Auto Tensioners for timing chains utilize
oil supplied by the engine, and therefore
they incur delay in oil pressurization if oil
supply is not sufficient upon engine start-
up. The delay can hamper proper func-
tioning of the damper causing the timing
chain to vibrate or produce noise. To
prevent this problem, Auto Tensioners
require a No-back mechanism that pre-
vents the plunger from being pushed in
beyond a preset point. NTN Auto
Tensioners use two types of the No-back
mechanism; High-performance stepless
No-back mechanism utilizing buttress
threads and cost reduction stepped No-
back mechanism utilizing rings.

Buttress Thread type f#E#RUR

Plunger
TS50

N
|
\
\
|
oy

-

High-performance type
SRy 1T

S
Buttress Thread Type Chain Tensioner
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Ring type UVJ=R

Plunger
TS509v

Standard type
BES4T

—
Ring Type Chain Tensioner
UVIoRFI—rF7rvar
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Buttress Thread type Chain
Tensioner

@ Buttress thread type No-back
mechanism improved functionality.
The threads lock up while the engine
is not running. It prevents the
plunger from being pushed in more
than the thread gap reducing noise
associated with low oil pressure.

The threads do not lock up while the
engine is running, thus providing
excellent tension adjusting function
equal to that of a conventional
hydraulic damper.

PR F—rFrvar
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e

@ Aluminum cylinders reduced
weight.

No-back mechanism :
Stepless No-back

Backlash is always constant.
— Adjustable by setting the thread gap

@ 7=V UIFICKDEEL
J—I\y OtkEE | EERE/ —I\v D
Ny oovya1slF8IC—F
— RUITEFTDREICK > CHHEEAIRE
RITEEEE AES VN

Tension adjusting function :
Hydraulic damper

Optimal hydraulic damper adjustment
can be made by the relief valve
setting.

Over-tension preventive function :
Dynamic push-in characteristic
The threads do not lock up dynamically,
preventing over-tension.
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Cylinder
Threads vury Relief valve
Specifications L R
Plunger stroke : 20mm max. Plunger
Plunger diameter 1 g16mm TS50+
Return spring : 60N max. i e
Plunger center height : 10.5mm min. (1
ft # Rod seat
TSI vARO—27 : 20mm max. Ov Ry—h |
TS50I v S 186mm i
Uy—>XTJ>J 60N max. Spring seat
JoVIvHibEas 10.5mm min. ATU2TY—h
Nozzle Return sprin
JZ prng

U5—2r2RTUVT

Lubrication point
e



Check valve
Frwvo)\)LT

Ring type Chain Tensioner

@ Adopting the ring in a simple No-
back mechanism accomplished a
low cost. The ring offers the follow-
ing three functions.

Initial setting
No-back
Prevention of falling apart

d

Holding the plunger until the tensioner
is set on the engine

Preventing the plunger from being
pushed in when the engine stops
(Stepped No-back mechanism)

Preventing the unit from falling apart
during maintenance in the market

@ Aluminum cylinder reduced weight.

Specifications

Plunger stroke : 20mm max
Plunger diameter : g16mm
Return spring : 60N max.
Plunger center height : 10.5mm min.
t &

JS5VIvZ O—2 1 20mm max.
TSI © @ 16mm
US—2VRTIT : B0ON max.
TSI vHnES © 10.5mm min.

UiRkFz—rFrvar
DO BEH/—I\v IIBEDFRAICKDEIR ME
UV GICIZTD 3 DD#EEEDSH D F T,
EAtEY b o /J—=IKvT o NSHBELE
d
FUYIFTEIVIVICEY NTDET
DTSV IviFE
T I IEROAENBALE
(BERME/ —)Cw THRE)
MEX TV ABDINSTRh1E

@7IZVUVFICLDEEL

Valve seat )
JULTV— R Ring

g

Retainer
v

Plunger
TS50Iv

Return spring

Steel ball Cylinder S — 2T

SR vy

Applications of the Ring type Chain Tensioners
DYIRF -7V aroiuRsl

Timing Chain Auto Tensioner for
Motorcycles
Basic structure : Ring type chain
tensioner tuned for use on the motor-
cycle engines

To ensure performance of the tension
adjusting function up to the maximum
speed, the leakage gap, relief valve open-
ing pressure, and a return spring loading
are tuned for motorcycle applications.

Air-bleeding small screw
I7RENQAU

O-Ring Cylinder

ou>o \ DUPZ S
\ Relief valve
[ O/ uu=T

o
B =
|

/. Léh

Holding device

=

Plunger =
Us—v2TUvy IV BER

Return spring

CHEBRIANZVIFI—
F—brF7rvar
BEREE 2RI VYVAICFa—=VI UK
UvsRkFz—rv5rrvar
EREOERE C. sRNDFARKEEZRIESIT D
e U—ogEX. UU—=T)UVLTBEFE. U
=R T ImERELHBICF1——7

Cam sprockets
HLRTOT v b

Ring Type Chain
Tensioner

UVIRTFI—Y
Frvar =

Chain guide
FI—VHAR
Fixed guide
BEAA K

Crank sprocket
ISV TOT Y b Direction of rotation

Eysle!
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Operation of a tensioner

Chain is loose: Plunger extended
FI—Uitd: TSI vRH

Check valve: Open, Relief valve: Close
FryvINILTFE.UU—T)LT B

High pressure chamber
SEE

Check valve: Close, Relief valve: Close
FzyvI)NVTEH.UU—=TNILT B

e

T VY a3 OIFENRRE

Chain is tight: Plunger pushed in

Check valve: Close, Relief valve: Open
FxyvI)NVT B UU—=T/LT B

Chain is tight: Plunger pushed in
FI—VIRD: TSV Y vifiAd

- Flow of engine olil
- [ IVIVFAIDFEN

Activation of initial setting
release mechanism

Installing on engines

The plunger is pushed out by the return
spring. The pin and the holding device are
locked to establish initial setting.

Releasing the initial setting

When the engine starter motor is run,
the chain deflects. As the chain guide
pushes the plunger releasing the holding
device and the pin, the holding device
rotates by gravity and releases the initial
setting.

Installing on engine
IV IVEUTITES

Plunger
TS50

Return spring )
U=V

Holding device
BEE

YAt v NMERREEOFR

IVI VM

TS0 IvE U=V RATUVIICEDT
REFEICHENTLD, EVEBERIFOY
JENTHD. Pt Y MR

IHAE Y NERRRES

IVIVORIVE-FZETE FT—UD
®Nd. FI—VHA DTSV IvEBLT
BEELEVHRINS ZEICKD. BEENH
ETEERL. Pty hDEEER.

Releasing initial setting

Y NMERREF

Plunger
TS50Iv

Return spring

Uy—227U2 T
Holding device
Ehal=



® Actual production line-up

° EERIA

(——
L4 Engine F6 Engine
LUIvIy FEIVIY

L‘
d

—— I
L4 Engine L4 Engine
LUIvIy L4IT>IY

|
Ring Type Chain Tensioner for Motorcycle
“mEAUYIRTFI—rT YIS

|
Buttress Thread Type Chain Tensioner

EERURTFT—T a3

|
Buttress Thread Type Chain Tensioner
EEQLRTFT—T a3t
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® Types and structures

Auto Tensioners for accessory
drive belts

Serpentine drives use a single long belt
to drive all the accessory devices (air
compressor, alternator, etc.) and are
becoming more popular in the past years
to meet the needs for shorter, light-weight,
and maintenance-free engines and for their
improved serviceability. As such acces-
sory devices and ISG’s (Integrated Starter
Generator) increase their use, loads on the
accessory drive belts are expected to
escalate even more. NTN’s Auto
Tensioners ensure constant belt tension on
these accessory drive belts, greatly con-
tributing to their extended service lives.

o fEIELEE
NIV NAF— b YaFazy b
HFEIVIVDORIFEDIEME. BE(E.
AXUTFFURATU—b, fEEME EEBRIC.
1 AORWEIEN)L N TL2TO/E (T3
VI wH  FIEIR—F . F) ZERET ST —
RGAMEDEATECVET, ZLUT. 5
BEEEOaEOEM®ISG (Integrated
Starter Generator) {ENDIIHITEEL. ik
NIU SN DEFEFRACIBINT DMEE@ICHD K
Fo CORDIFFENIL MU NTNZ— b
T AT EEEITDHIETNIL MROE—TE
[CU. N)L hEGOE ECRESEMULTVE
ER

® Characteristics

@ External return spring provides higher
belt tension.

@ Most suitable for 4-cycle engines and
diesel engines that produce significant
fluctuation in the belt tension.

Specifications (standard)

Size 1 @45 X 129
Rod stroke : 18mm max.
Spring force : 1200N

(at center of stroke)
Rated loading : 2500N

Specifications (compact)

Size : 234 X 108.5
Rod stroke : 16.5mm max.
Spring force : 1000N

(at center of stroke)
Rated loading : 2000N

iR

QU= XTUVITDHNEICEDENIL S
sRIMED\ETRE

@MU MRAZEDKREFAT A IIVT VI
BrROTA—BILIVIVICHEE

t #% (FfH)
AR 945X 129
Ov FX hO—2 : 18mm max.
ety : 1200N

(R bO—2Hh9REs)
BTT8E . 2500N
o ()
DS L9 34X 1085
Owv RX bO—2 : 16.5mm max.
[EXeti:va) - 1000N

(R bO—2HhsE)
B1EreES] : 2000N

e 1A

Standard type Compact type

Unit
d=-v bk

Return spring
UH—Y2 T T

Rod
Ov Rk

ESlsisiuyatai=—== ]

245

PATENT PENDING



® Actual production line-up ® EEXRF
L6 Diesel engine
L6 74 —EILIVIY
Alternator
FIWER—5
Water pump
Vg —F—IRVT
Idler
7A RS

Air conditioner
v

Crank shaft
IS0 v T b

/

Auto Tensioner
FT—bFrar

L4 Diesel engine

L4F4—BILITVIY

Alternator
FTIWEFR—%
Water pump
Vg —5—RVT
Idler
7ARS

Power steering pump
NO—=ZAFUVIiRYT
Auto Tensioner

F—bT3ar

Air conditioner
Irdv

Crank shaft
T2 v Ik

Auto Tensioner Unit for Accessory
Drive Belt

AT -~y 3r 1w b
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