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1. Scope of application
This standard shall be applied to gasoline SOHC engine, of which belt specification is

based on tooth shape (R, RU, Y and YU) of Unitta Company in Japan or Gates Rubber

Company in USA.

2. Purpose
The purpose of this standard is tot determine various elements of timing drive, length and
width of belt, size and position of tensioner, tensioner spring, specification of pulley, and

minimum distance between piston and valve under give engine layout.

3. Determination of belt length and width

3.1 Determination of belt length

If layout of timing drive is given as shown in the Fig. 1 below, total length of belt shall

be determined geometrically.
Timing Belt Case PRCAM = Pitch diameter of cam pulley
= Belt pitch - Number of tooth in

cam pulley / n pitch and shape

according to tooth shape shall
be shown in Fig. 2.

PRCR = Pitch diameter of crank pulley
=Prcam/2

PRT = Pitch diameter of tensioner

= Tensioner outer diameter + Dx

Fig. 1 Timing drive layout
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During calculating Prt, Dx is the distance from backside of belt to pitch line and

following value shall be used.

Dx = 1. 314 (R - Type)

i

1. 463 (Y - Type)

2]

1 274 (Ru - Type)

= 1.494 (Yu - Type)

J/XL'*— (Prcam — Prer)’

Thl = sin™ ({(Prcam — Prer) / X))

X1

|

X2 = .JXt’ + (XL — Yt)* — (Prt + Prcam)’

Th2 = x/ 2 — tan™' (Xt /7 (XL — Yt))

—cos™ ((Prt + Prcam) / J Xt* + (XL — Yt)")

X3 = ,’Xt’ + Yt' — (Prt + Prer)?

Th3 = x / 2 — tan~ (Xt / Yt) — cos™ ((Prt + Precr) / JXt* + Yt

Total belt length L

L =X1+ X2+ X3 4+ Prcam X (r + Thl + Th2)

+ Prt X (Th2 + Th3) + Prer x (r — Thl + Th3)

Because belt iength L should be integer times of pitch, for given X1, determine the
position by changing position of tensioner (Xt,Yt) to get belt length of integer times of
pitch. Because repeating computation require much time, above calculating

procedures are coded in computer program. iFlow chart of computation is shown in

Fig. 3.
Contact angle of cam pulley - P1=n+Th1+Th2
Contact angle of tensioner P2=Th1+ Th3

Contact angle of crank pulley P3=n-Th1+Th3
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Recommending value of contact angle
Cam pulley P, = 150 °
Crank pulley, if P; is less than 180, then compensate by increasing belt width.
Tensioner P, 2 30° ~ 50°¢ (Outer diameter = ¢55)

% Example pulley (Idier) P =2 90°

RU Tooth type, YU Tooth type

Unit : mm
R Tooth 50 0 1
RT +o 11 . 0.686
+0.251—0. 17| x£0 13
5. 20 3. 05 0.63] 2
voe | 8.000 | 5. 67 +0.11 | +0.16 | +0,09
+0.25 | —0.17 | —0.10

N 5.40 | 3.44 | 125 2 83 ‘
Tooth type +0, 16 1. 96 0,686
+0,25 | £0.10{—0,10] £0, 10

" 5.20 3.02 1.08 2. 10
Tooth type | 8- 000 +0. 16 2.18 | 1,43 | 0,686
+0°25§{+0.10]—0.10] £0 10

Fig. 2 Specification according to tooth shape
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DATA INPUT

SLIDING TYPE
TENS IONER

TENSIONER CENTER TENSIONER (
MAKING CHANGE POSITION CHANGING PO
BELT LtENGTH CALCULATION

AarLT LENGTH = BELT LENGTH CAL(
PITCH POSITIVE NUMBER
RATIO

/) YES

ouTePuUT ouUTPruUT
SELT LENGTH BELT LENCTH
TENSIONER CENSER TENSIOGER CENTER

=

Fig. 3 Flow chart of belt length calculating program

-ENTER
SITION

ULATION I
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e Ten = Selection of
tensioner
Swing type
- Pa, R2, F8, FE
series engine
Sliding type
— B1, B3 engine

e Program name :
Belt. for

¢ Executable on the level
of IBM 5550 PC

e Input file :
Belt. dat

e Output file
Belt. out

The followings show sample resuit of belt length calculation of arbitrary engine.
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