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Hardness testing machine Mitutoyo Three-dimensional Mitutoyo Roundness
measurement instrument measuring instrument

Using the world's largest
manufacturer Agilent
laser interferometer
laser dynamic calibrator,
In the world's highest
standard of 0.4ppm
precision standard,
Accuracy calibration
measurement and
numerical analysis, and
strict monitoring during
the entire workpiece
manufacturing
processes, improve
workpiece yield,
maintain the Tan Tzu
product at high
precision, high
accuracy, and excellent
performance of high
efficiency.



Tan Tzu Indexing Drives

Features

Composed of only a cam and turret; no unnecessary
parts, while providing any intermittent motion needed.

Even at the moment of indexing or dwell, the follower is
secured in place within the prescribed position, thereby
eliminating the need for any locking elements.

As the turret is designed to rotate continuously in any
position (regardless of angle, speed and/or accelera-

tion) the driving motion is smooth and free of vibration
and noise.

TAN TZU’s specially designed cam follower within the
index drive ensures heavy load capability while
maintaining high indexing accuracy and high torque.
The indexing accuracy of the standard models is +30
seconds. However, models providing higher indexing
accuracy are available upon request.

Backlash is completely eliminated by applying a preload
to the tapered-rib of the precision machined cam and
the cam follower, resulting in reliable high speed
operation. Fully controlled acceleration minimizes shock
due to load or vibration.

Features

Our standard models available vary accordingly:
« Eleven types for the number of stops

« Five types for indexing angles

« Seventeen types for housings

Modified trapezoid curve, modified sine curve, modified
constant velocity curve and RBS curve are available
corresponding to required applications.

Unlike other indexing mechanisms, TAN TZU index
Drives are compact and thus can be installed at various
angles.

Aside from oil replacement, no maintenance is required
for up to 10,000 hours.

Mechanism

Mechanism & Stucture

TAN TZU index Drives are so designed that the globoidal
cam installed in the input shaft mates with the turret fixed
to the output shaft as shown in Fig. 1.The cam follower
which is radially embedded in the circumferential surface
of the turret comes into linear contact with the tapered rib
of the cam to their respective wall surfaces.

When the input shaft is rotated, the cam follower rotates
the turret following a given displacement curve while
rolling along the wall surface of the rib. In the area where
the rib is parallel with the end surface of the cam, that is ,
in the stationary range, the follower turns on its axis, but
the turret itself does not rotate.

The tapered rib always comes into contact with two or
three cam followers so that the revolution of the input
shaft may be evenly transmitted of the output shaft.

If there is backlash between the cam surface of the
tapered rib and cam follower may sometimes damage.

This backlash can be completely removed by rotating the
eccentric flange supporting the input shaft and shorten-
ing the distance between the input shaft and the output
shaft. In other words, the backlash can be eliminated by
adjusting the distance between the shafts. Also the
rigidity of the indexing drive can be enhanced by
adjusting the preload appropriately within the elastic
region of the cam follower and cam.

Its structure and function are the most outstanding
features of this combination of globoidal cam and cam
follower, making it capable of high speed operation.

Terms & Definitions

A cam in which a groove is cut into the surface of a
drum-shaped solid body and fixed to the input shaft.

The tapered rib is located on the circumference of the
globoidal cam, between the cam grooves, coming into
linear contact with the circumference of the cam follower.

This precision-designed cam follower use a needle
bearing developed by TAN TZU and designed to
withstand heavy loads.

Attached to the output shaft while the followers are
radially embedded in the turret. It's accuracy is the most
important factor in the production of TAN TZU index
drives.

The number of stations per revolution of the output shaft.

The angles of rotation of the input shaft required to
perform an index motion once. The greater the angle,
the smoother the motion.

The angle of rotation of the input shaft when the output
shaft is stationary. The sum of this angle and the
indexing angle is 360°.

The number of revolutions of the input shaft.

The maximum torque that can be applied to the output
shaft while in a stationary position. Applying torque more
than this value may damage the index drive.

The maximum torque acting on the output shaft while it
is indexing.
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Motion Diagram

There are countless curves connecting two points in space.

ssary to consider Acceleration Diagram

This is also true of the motion diagrams used for index drives, (Modified Const. Velocity)
where there are innumerable curves connecting the starting Curve 3 - N
point with the ending point. However, when designing a motion on [ i
in indexing, it is necessary to use a curves as smooth as
possible. To this end, vibration, noise and rigidity of materials i Am Cobre
should be taken into account. Also load and speed should be ol rque coefficient -
considered. = e
] ) ] ed at the time of Dwell
After aI.I .factors are takgn_ into consideration, curves lly preferred. {6 o
emphasizing the characteristics of the speed, acceleration ssary to select a
and jerk are usually used. Acceleration, especially has a is closely < >
particularly important affect upon the indexing accuracy and . _ ba N
. . the size of a < £
the life of the cam follower. The displacement curve represents 0
) ) . A e curve has a
the relationship between the displacement (time, angle of aller than 1 Fig. 5
rotation etc.) of the input shaft and the displacement of the ) '
output shaft as shown in Fig. 2. Here the axis of the abscissa 2 large Am, the 0 C=025
indicates the displacement of the input shaft and the ordinate all. So when it is a=06b= The
axis indicates the displacement of the output shaft. 0 select a curve
Acce_l_er s never smaller
. . (MOdlfle so a smaller Jm
The motion diagram are
classified as follows: I x Drive consists
_ _ Dwel Acceleration Diagram
1. Discontinuous curve Tl J Rgcse ERio agra
. . »(Cba
2. Double stationary symmetric curve Fig.3 Curve 4
; ; 6b
3. Double stationary asymmetric curve = q
. . " ¢ UBa
4. Single stationary curve ads —> Fig.4 Dwell IA"‘ ]
5. Non-stationary curve - . Am ]| Dwel
Fig.5 L, N
6a
The discontinuous curve (1) includes the constant velocity e): 0 R
curve and the constant acceleration curve. These curves are Fig.6 i
not desirable because speed and acceleration are discontinued, K . Fig. 6
causing great shock. available upon 0
The double stationary symmetric curve (2) includes the cycloidal Acceler da=6éb= >
curve and the modified trapezoid curve. As these curves are (M odifie
continuous with respect to speed and acceleration, they are

desirable. Moreover, even if the rotating direction of the input
shaft is reversed, the same motion can be obtained.

The double stationary asymmetric curve (3) includes the
asymmetric cycloidal curve and the asymmetric trapezoid
curve. These curves are suitable for high speed rotation
because the deceleration range is longer than the acceleration
range in order to control the amount of vibration in the
deceleration range. The single stationary curve (4) includes
the double chord curve and the single chord curve. They are
used when a stationary condition is needed on one side only.
The non-stationary curve (5) includes the non-stationary
modified curve and the single chord curve. The curves are Ba=206b
non-stationary on both sides.

Dwell

Cea

The curves (4) and (5) are used for the oscillation motion. In
this case, speed and acceleration should be continued.
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Overview

Indexing Drives
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Assembly Notices

Assembly Notices

Each unit has its own limitations of torque load. Calculate
the torque load with the formula in our catalog and choose
the most suitable model. If you have any question on
choosing machine models, please contact us.

¢ Fixing Method
Fixing methods for the driven units, such as coupling,
pulley, sprocket wheel and round table, are also
follows:
1. Fixing spanner
2. Fixing key
3. Fixing flange

No clearance between keys shall be noticed while
using keys. Working with ratio fixing shown as the
figure shall be more efficient.

The accidents which damage machine and jeopardize
human life in the plant are often caused by relying on
human attention alone and lacking safety policy.

Torque limiter is often regarded as ”"Insurance Product”;
it can protect the machine from overload caused by some
reasons. The installation of this protective device can
keep the machine in normal operation rather than
decrease the performance or produce clearance.

e Input Shaft Driving
If the input shaft does not rotate smoothly, the torque
will be over-loaded and the machinery will rock and
make noise and then break down.

The gear-down engine is connected with spiral
gear-down engine with small backlash or supiroido
gear-down engine. Timing belt is used for the driving
of gear-down engine.

To avoid accident and unit damage, it is necessary to
install the overload protection unit. Please set the
torque of the unit to a proper value and install the unit in
the back of the output shaft.

Change the lubricant for the first time after the unit
operates for 500~1000 hours (2~4mouths). Afterward,
you can change it once or twice a year. Lubricant shall
be getting less effective regardless of using conditions.
Please change it regularly according to the instructions.

Fig. 7

=5V

Screws fastening works with drive
torque. Please keep the screws elastic.

11

Purp

used for automatic combination

g machine, metal-processing

eyor step drives, FMS-related

aging machine, food machine, printing
atic examining machine, press feed

rmittent indexing machine used in

amples

Rotary table

Worm gear-reducer i
Electromagnetic  Timing belt
crutch/brake

Smith tool

Automatic
Assembing
Sleeving
Machine

Cam for controlling Electromagnetic LS for braking

indexing postion crutch/brake

Timing belt
Processing tool

Warm gear-reducer

Electric motor

Avisert Automatic Ageing & sorting;Machine
For Electrolytic Capacitor _]

Automatic Binding = Fully Automatic ~ ©,
Machine (Three-piece Lead Wire Welding
Binding, Rotary Type) i & pressing Machine |

Cam for driving other equipment

Resistance Diode Equipment

Automatic Bulb Filament
Winder
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Precision Lubricant &

The Size of Table Index Preci

To install a table on the output shaft, the size of table shall TAN DEX index prec
be based on the permitted output torque load for the guaranteed to be +3(
Torque Te. precision grade. Pleas

While high precision is required, the Torque Te shall be the index precision whil
2-3 times larger than the permitted output torque load; shaft.

therefore, the twist of the output shaft needs to be When a table is used
reduced. shall be there will be

Maintenance

ion to the lubricant The backlash in the input drive system causes vibration
an deteriorate the and noise which affects the accuracy and expected life.
sion index drives. Chains and flexible couplings, especially, gain backlash
and wear because they become loose after a relative

ade up of various )
short period of use.

differ from maker
kinds even if they An axial alignment in the shaft connections is also
important. When fastening connected portions, carry out
without leaving any looseness. The overload on the cam
followers through the output shaft should be eliminated,
t sometimes leading to the follower’s breakage.

The table’s maximum diameter shall be 5 times less than
the nominal dimension.

een Angle Error and

. 100 accuracy and Therefore, we supply a safety device to free from those
- Diameter(mm) for the 80 /30 specially, slug, failures.
60 '/ ngiand adhesion Whenever abnormal noises are heard, it could mean
45 60 70 80 100 110 140 180 250 ¥ ,/ 15 &5 R followers. damage to the follower, stop the operation and check for
/ // o I cap. the cause.
225 300 350 400 500 " / / 10 % sment Every 5000 hrs. of operation, a check is required. In the
720 / < fter initiated. dwell range of the index drive, if backlash is observed,
;;; / / / ) . replace the follower.
T o / / / // s do not reach the Operations without any lubricant leads directly to
Sq / J/ / /A required at least damage. Check the level. Conversely, be careful of too
wm e // / // much lubricant, causing an abnormal temperature raise
2 / / / or oil leakage.
4 / / / Lubricants may deteriorate regardless of the amount of
4 / / use. Replace periodically; at least once a year.
. / / With the unit specified for a high speed drive, check for
any looseness in the connection between index drive
/ shafts and other torque mediators.
) /
50
Table 1. Viscosity of Lubricant Oil
Index Procedures  Cam Shaft Speed N(rpm) ~ 0-20 20-100 100-200 200-300 300-400 >400
. _ 680-460 460-320 320-220 220-150 150-68
Stopping <

of input shaft is not fixed, obtain the viscosity by the use of either following: Geometric
or the speed of the high frequency in use.

While the straight pa
of the taper rib matc
two cam followers, tl
position of roller gea
determined. The roll

Moving ¥

There are at least two cam
followers matching roller
gear cam continuously

> boundary where the viscosity should be changed, select the higher one in each range.

Table 2. Recommended Lubricant for Use

folower con s ol gear =il Supplier

operating. - Esso Standard Shell Mobil
C>e80 Spartan EP680 Shell omala Oil 81 Mobilgear 636
| 680460  Spartan EP460 Mobilgear 77 Mobilgear 634/633
- Spartan EP320 Mobilgear 75 Mobilgear 632
- Spartan EP220 Mobilgear 71 Mobilgear 630
2204150 Spartan EP150 Mobilgear 69 Mobilgear 629
- Spartan EP68 Mobilgear 68 Mobilgear 626
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Model Code

- (080 |F)

08

120
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C
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vy

d d2

d1 Number of Stops (S)

d2 Index Period ( 6 h)

v
f

(2[R](83

vy
g h

e Motion Curve

f Hand of Cam

'Tr?cljlg; %(:iatr B%Cr)an Type 8 stop 120° MS Curve 1 Dwell Right Hand Cam
Center Shaft Type |  Number of Cam rotation period (2 1Dwell 2Dwell 3Dwell 4Dwell
distance . stops of the (during which the @ Rigg‘;‘:‘*"@ @
25/32/38 Flange Type| Indexing Drive output moves.) , Liop
50003 L ee e 0
70/80/83 | (T ) Table Type 90°/120° Are available | .
100/110 150°/180° Either a right hand cam or a left
125/140/ Ultrathin 210°/240° cam can be ordered as standard.
180/250 Table Type 270°/300° Multi index (more than one index
Oscillating per cycle) are also available as
Handler Type standard.
are available

1

MT

(Modified
Trapezoid)

2)Ms

(Modified Sine)

MCV50

(Modified
Constant
Velocity50)

RBS

(Rational
B-Splines)

® Right Hand Cam

[ Input

[ Output

Optional Order

A. Hollow Output (which is available on sizes 45D

through 250D)

Hollow output is used to connect the electrical cables
and pneumatic tubing.

Advise required hole diameter.
If none is specified, solid output will be supplied.

How To Order

« Mounting holes supplied on surfaces V and W come
automatically. Upon request, the mounting holes can be
placed on the surfaces R, S, T and U.

« Model code shows the assembly of cam and turret,
together with output, input, tapped hole surface and
mounting position.

« Completion of the model code is necessary when
placing an order. Either right hand cam or left hand cam
can be ordered as standard. Also, four (4) types of
motion curves (MT, MS, MCV50, RBS) can be ordered

as standard.

Model Code

Shaft Type Bl Flange Type

g Input Shaft Projection

Both T and U surface

h Mounting Holes i Mounting Position  j Special Instructions ~ k Special Instructions

Mounting position | Include the symbol
as shown below. | “X” in case of special
instructions.

Customer-specific

1 On 6 surfaces of the
coding

NI el i S main housing body with
six fixing holes for
mounting screws * ” W”
shows the style of
installation pattern .

S
S2

. Input

S2 Only U surface side
o Standard

(No symbols)
S3 Both T and U surface

A . Special Instructions
side are avaiable g sp

« Code A for all surfaces.

. Output
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a4 : Backlash factor

Am  : Max. non-dimensional acceleration
Amax : Max. acceleration (m , s2)

C : Acceleration coefficient (C=1)

D : Diameter of gyration (m)

E : Energy of gyrator (kgf . m , rpm2)

E o :Energy of gyrator (kgf . m , rad?)

Ee :Energy of a body for linear motion (kgf . m . s2)

F : Centrifugal force (kgf)

G : Weight (kgf)

GD2 :Inertia moment (kgf . m2)

g : Gravity acceleration (m . s2)

| : Polar moment of inertia (kgf . m , s2)
K : Radius of gyration (m)

Ke :Equivalent radius of gyration for output shaft (m)

Lf : Lift factor
Lh : Expected life (hr)
M : Mass (kg)

N : Cam shaft speed (rpm)

No :lInitial cam shaft speed (rpm)
P : Stroke (m)

Pa : Average motor power (kw)

Table 3. Life Factor Lf and Expected Life Lh

Lh(hr) Lf Lh(hr) Lf Lh(hr) Lf
2000 0617 10000 1.00 26000 1.33
3000 0.697 12000 1.06 28000 1.36
4000 0.760 14000 1.11 30000 1.39
5000 0.812 16000 1.15 35000 1.46
6000 0.858 18000 1.19 40000 1.52
7000 0.899 20000 1.23 45000 1.57
8000 0.935 22000 1.27 50000 1.62
9000 0.969 24000 1.30 55000 1.67
Table 5. Radius of Gyration K
“ (|
a
a
K2 N ri+rs a% b’
2 2 3

Acceleration Features

As plotted in the right-hand side figure, the unique
RBS cam curve for the Tan Tzu index has the
lowest pack acceleration and deceleration values.
It shows the features of wearing resistance and
anti-vibration for high-speed applications.

Deceleration Deceleration

Calculation for Selecti

Ps

R

r
S

Tc
Td

Ti
Tt
Tw
Tx
Ve
Vm

Lh(hr)

60000
65000
70000
75000
80000
90000
100000

Calculation for Selecting Models Input and Output Data

: Peak MODEL DS.DF TYPE

Qm :Max.c 8 o o
: Follo
: Speed 8 8 8
: No. of O @] O
:Cams O O (@)
: Start/s ®) 9) o)
: Frictiof 8 8 8
: Inertia = 6 5
: Total tc O O O
- Work t O O O
:Cams O O O
: Linear O O @]
: Max. O O O
: Max. li MODEL DT.DATYPE
: Weigh 12| s | a6
: Functi O O O
: Index O O O
: Coeffic O O @]
1 Angule 8 8 8
1 Angule 5 = =
O O O
O O O
O O O
O O O
O O @]
O O @]
O O O
! ERECR O
1.75 S O 5
1.79
1.83 Y 4 DWELL
1.87
1.93
2.00
2.3.4.6.8.123t0ps
R r1
R r2|
i ‘R M - N 360
2 2 <—>|

ary angle of input shaft —

‘ 16 - 48 stops

RBS MCV50 MT MS

Cam layout
angle 6h

0d

ary angle of input shaft —»

OOOOOOO %

000000000 MMM N

0000000 -

~
N

000000000

¥ O @ % @ %
¥ % @ K @ X
¥ %X @ % @ %
24 30 32 40 48 60
% % % * [ ] AS
P P X PAS ([ hAY
o X A @ %
% P % * ([ AS
360°
Rotary angle of output shaft Th= B vallo
Angle of Cam's Straight Part 6d = BSOT%
360°
Rotary angle of output shaft Th= Stop value
Angle of Cam's Straight Part ¢d = w



S h aft I\/I O d e I TAN TZU Index Drives are classified in
the following six types with the

configurations of the output porti

3 Shaft Model K
5 Paradex Model
5 Ultrathin Table Mode

D S 25DS, 32DS, 38DS, 45DS, 60DS, 70DS,
80DS, 83DS,100DS, 110DS, 140DS, 180DS

This is one of our conventional products.

We provide it with a selection of either straight or tapered
shafts.

It is easy to use and install.
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o Index start position Index start position
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™
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| | |
25 33
8-M4xP0.7xDepth 7 AP0 L - 24-M5xP0.8xDepth 8 30 36
(Tapping on both sides) v X0 1XDE R
8-M4xP0.7 Depth 7
(Tapping on both sides)
3,[\_“9 © 3H9 © 3N9 @® 4N9 1n
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| _|@8h6 @10h6 | @10n6 | @12h6
Input shaft Output shaft Input shaft Output shaft
Iltem Sym-bol  Unit Value Iltem Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 15 Allowable thrust load on output shaft C1 kgf 20
Allowable radial load on output shaft €2 kgf 20 Allowable radial load on output shaft C2 kgf 30
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
. 1) GD? of input shaft . 1) GD? of input shaft
Allowable thrust load on input shaft c3 kgf s s & value fin dsel Allowable thrust load on input shaft C3 kgf 18 s & vale i el
Max. repetitive bending force on input shaft ~ C4 kof 20 range. Max. repetitive bending force on input shaft C4 kof 20 range.
Max. repetitive torque on input shaft @5 kgf-m 2 Max. repetitive torque on input shaft C5 kgf-m 3
GD? of input shaft (Note1) Cc6  kgf-m? 9.6 x10° 2) Value of C1 to C5 GD? of input shaft (Note1) C6  kgf-m?  3x10% 2) Value of C1 to C5
are those obtained are those obtained
Indexing accuracy sec. +90 for safety factor=2. Indexing accuracy sec. +90 for safety factor=2.
Weight kg 1.0 Weight kg 1.4
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@12h6 @16h6 | _|@14h6 @16h6
Input shaft Output shaft Input shaft Output shaft
Iltem Sym-bol  Unit Value Iltem Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 40 Allowable thrust load on output shaft C1 kgf 80
Allowable radial load on output shaft €2 kgf 45 Allowable radial load on output shaft C2 kgf 72.5
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
1) GD? of input shaft 1) GD? of input shaft
Allowable thrust load on input shaft c3 kgf 85 s & value fin dsel Allowable thrust load on input shaft C3 kgf 85 s & vale i el
Max. repetitive bending force on input shaft ~ C4 kgf 35) range. Max. repetitive bending force on input shaft C4 kof 75 range.
Max. repetitive torque on input shaft @5 kgf-m 25 Max. repetitive torque on input shaft C5 kgf-m 4
GD? of input shaft (Note1) c6  kgf-m?  6.6x10* 2) Value of C1 to C5 GD? of input shaft (Note1) C6  kgf-m?  3.2x10% 2) Value of C1 to C5
are those obtained are those obtained
Indexing accuracy sec. +72 for safety factor=2. Indexing accuracy sec. +60 for safety factor=2.
Weight kg 4 Weight kg 7
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Input shaft Output shaft Input shaft Output shaft
Iltem Sym-bol  Unit Value Iltem Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 180 Allowable thrust load on output shaft C1 kgf 220
Allowable radial load on output shaft €2 kgf 150 Allowable radial load on output shaft C2 kgf 220
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
. 1) GD? of input shaft . 1) GD? of input shaft
Allowable thrust load on input shaft c3 kgf 100 s & value fin dsel Allowable thrust load on input shaft C3 kgf 150 s & vale i el
Max. repetitive bending force on input shaft ~ C4 kof 95 range. Max. repetitive bending force on input shaft C4 kgf 110 range.
Max. repetitive torque on input shaft @5 kgf-m 6 Max. repetitive torque on input shaft C5 kgf-m 9.5
GD? of input shaft (Note1) c6  kgfm?  1.9x10° 2) Value of C1 to C5 GD? of input shaft (Note1) C6  kgf-m?  6x10% 2) Value of C1 to C5
are those obtained are those obtained
Indexing accuracy sec. +45 for safety factor=2. Indexing accuracy sec. +30 for safety factor=2.
Weight kg 13 Weight kg 18
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8-M12xP1.75xDepth20 | 70
24-M12xP1.75xDepth25 80
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Input shaft Output shaft Input shaft Output shaft
Item Sym-bol  Unit Value Iltem Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 220 Allowable thrust load on output shaft C1 kgf 330
Allowable radial load on output shaft C2 kgf 220 Allowable radial load on output shaft 2 kgf 420
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
. 1) GD? of input shaft . 1) GD? of input shaft
Allowable thrust load on input shaft C3 kgf 210 s & wallie fin dwEl Allowable thrust load on input shaft Cc3 kgf 350 s & valie fin el
Max. repetitive bending force on input shaft ~ C4 kof 190 range. Max. repetitive bending force on input shaft  C4 kgf 260 range.
Max. repetitive torque on input shaft C5 kgf-m 18.5 Max. repetitive torque on input shaft €5 kgf-m 25
GD? of input shaft (Note1) C6  kgf-m?  9x10° 2) Value of C1 to C5 GD? of input shaft (Note1) Cc6  kgf-m?  9x10° 2) Value of C1 to C5
are those obtained are those obtained
Indexing accuracy sec. +30 for safety factor=2. Indexing accuracy sec. +30 for safety factor=2.
Weight kg 32 Weight kg 26.5
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Input shaft Output shaft Input shaft Output shaft
Item Sym-bol  Unit Value Iltem Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 400 Allowable thrust load on output shaft C1 kgf 500
Allowable radial load on output shaft C2 kgf 450 Allowable radial load on output shaft 2 kgf 550
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
. 1) GD? of input shaft . 1) GD? of input shaft
Allowable thrust load on input shaft C3 kgf 300 s & wallie fin dwEl Allowable thrust load on input shaft Cc3 kgf 360 s & valie fin el
Max. repetitive bending force on input shaft ~ C4 kof 220 range. Max. repetitive bending force on input shaft  C4 kgf 290 range.
Max. repetitive torque on input shaft C5 kgf-m 26 Max. repetitive torque on input shaft €5 kgf-m 32
GD? of input shaft (Note1) C6  kgf-m?  4x10° 2) Value of C1 to C5 GD? of input shaft (Note1) C6  kgf-m? 2.8 x 1072 2) Value of C1to C5
are those obtained are those obtained
Indexing accuracy sec. +30 for safety factor=2. Indexing accuracy sec. +30 for safety factor=2.
Weight kg 50 Weight kg 65
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Input shaft Output shaft ‘ ‘ Input shaft Output shaft
220 50 55 390
Item Sym-bol  Unit Value Iltem Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 730 Allowable thrust load on output shaft C1 kgf 1200
Allowable radial load on output shaft C2 kgf 860 Allowable radial load on output shaft 2 kgf 1500
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
. 1) GD? of input shaft . 1) GD? of input shaft
Allowable thrust load on input shaft C3 kgf 440 s & wallie fin dwEl Allowable thrust load on input shaft Cc3 kgf 590 s & valie fin el
Max. repetitive bending force on input shaft ~ C4 kof 560 range. Max. repetitive bending force on input shaft  C4 kgf 1045 range.
Max. repetitive torque on input shaft C5 kgf-m 75 Max. repetitive torque on input shaft €5 kgf-m 147
GD? of input shaft (Note1) Cc6  kgf-m?  0.11 2) Value of C1 to C5 GD? of input shaft (Note1) c6  kgf-m?  0.39 2) Value of C1to C5
are those obtained are those obtained
Indexing accuracy sec. +30 for safety factor=2. Indexing accuracy sec. +30 for safety factor=2.
Weight kg 90 Weight kg 220




Flange Model- hollow size chart

Model
Specifications 45F 60F 70F 80F | 110F | 140F | 180F | 250F
The Inside @8 @17 220 230 240 @52 260 280

Diameter (mm)

output shaft is solid.(Standard)

D

45DF, 60DF, 70DF, 80DF, 110DF,
140DF, 180DF, 250DF

This type, we have researched and developed for a long time
which has high rigidity and various connections to tables, gears,
sprockets and the other peripherals placed onto the output shaft
face where in the center a hollow is provided to enable the
connection with a foreign shaft as well.

In addition, the well-designed housings of this ensure an easy
handling installation.

Ever sensitive to the users’ needs, we can assure that our index
drives will satisfy those engaged in the assembly work.
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(Tapping on six sides) (Tapping on six sides)
5N9 5N9
*H* ™ A
| #14h6 .| @16h6
Input shaft Input shaft
Iltem Sym-bol  Unit Value Iltem Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 130 Allowable thrust load on output shaft C1 kgf 140
Allowable radial load on output shaft €2 kgf 140 Allowable radial load on output shaft C2 kgf 142
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
. 1) GD? of input shaft . 1) GD? of input shaft
Allowable thrust load on input shaft c3 kgf 85 s & value fin dsel Allowable thrust load on input shaft C3 kgf 100 s & vale i el
Max. repetitive bending force on input shaft ~ C4 kof 110 range. Max. repetitive bending force on input shaft C4 kof 150 range.
Max. repetitive torque on input shaft @5 kgf-m 4 Max. repetitive torque on input shaft C5 kgf-m 6
GD? of input shaft (Note1) c6  kgf-m?  3.2x10% 2) Value of C1 to C5 GD? of input shaft (Note1) C6  kgf-m?  1.9x10° 2) Value of C1 to C5
are those obtained are those obtained
Indexing accuracy sec. +60 for safety factor=2. Indexing accuracy sec. +45 for safety factor=2.
Weight kg 7 Weight kg 13
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Input shaft ‘ & ‘ Input shaft
110 5 30 180
Iltem Sym-bol  Unit Value Iltem Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 220 Allowable thrust load on output shaft C1 kgf 330
Allowable radial load on output shaft €2 kgf 300 Allowable radial load on output shaft C2 kgf 420
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
. 1) GD? of input shaft . 1) GD? of input shaft
Allowable thrust load on input shaft c3 kgf 150 s & value fin dsel Allowable thrust load on input shaft C3 kgf 350 s & vale i el
Max. repetitive bending force on input shaft ~ C4 kof 110 range. Max. repetitive bending force on input shaft C4 kof 260 range.
Max. repetitive torque on input shaft @5 kgf-m 9.5 Max. repetitive torque on input shaft C5 kgf-m 25
GD? of input shaft (Note1) Cc6  kgF-m?>  6x10°% 2) Value of C1 to C5 GD? of input shaft (Note1) C6  kgf-m?  9x10% 2) Value of C1 to C5
are those obtained are those obtained
Indexing accuracy sec. +30 for safety factor=2. Indexing accuracy sec. +30 for safety factor=2.
Weight kg 18 Weight kg 32
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130 | [35 40 230 | Input shaft 16-M12x1.75PxDepth25 ﬂ 160 40 Qs 290 Input shaft
Item Sym-bol  Unit Value Iltem Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 560 Allowable thrust load on output shaft C1 kgf 760
Allowable radial load on output shaft C2 kgf 700 Allowable radial load on output shaft 2 kgf 1000
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
. 1) GD? of input shaft . 1) GD? of input shaft
Allowable thrust load on input shaft @3 kgf 480 s 2 velle im dinal Allowable thrust load on input shaft @3 kgf 550 s 2 vele im dnal
Max. repetitive bending force on input shaft  C4 kgf 415 range. Max. repetitive bending force on input shaft  C4 kof 710 range.
Max. repetitive torque on input shaft C5 kgf-m 40 Max. repetitive torque on input shaft C5 kgf-m 100
GD? of input shaft (Note1) C6  kgf-m? 2.8 x 1072 2) Value of C1 to C5 GD? of input shaft (Note1) c6  kgf-m?  0.11 2) Value of C1to C5
are those obtained are those obtained
Indexing accuracy sec. +30 for safety factor=2. Indexing accuracy sec. +30 for safety factor=2.

Weight kg 65 Weight kg 90
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16-M16xP2.0xDepth30 16-M16xP2.0xDepth32
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T 220 FJ 50 QT 55 390 Input shaft ‘ 350 ‘ 55 165 580 ‘ Input shaft
Item Sym-bol  Unit Value Iltem Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 1200 Allowable thrust load on output shaft C1 kgf 3200
Allowable radial load on output shaft C2 kgf 1500 Allowable radial load on output shaft 2 kgf 4150
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
. 1) GD? of input shaft . 1) GD? of input shaft
Allowable thrust load on input shaft @3 kgf 1100 s 2 velle im dinal Allowable thrust load on input shaft @3 kgf 1550 s 2 vele im dnal
Max. repetitive bending force on input shaft ~ C4 kgf 1960 range. Max. repetitive bending force on input shaft  C4 kgf 3800 range.
Max. repetitive torque on input shaft C5 kgf-m 340 Max. repetitive torque on input shaft €5 kgf-m 780
GD? of input shaft (Note1) C6  kgf-m?  0.39 2) Value of C1 to C5 GD? of input shaft (Note1) Cc6  kgf-m?  1.98 2) Value of C1to C5
are those obtained are those obtained
Indexing accuracy sec. +30 for safety factor=2. Indexing accuracy sec. +30 for safety factor=2.
Weight kg 220 Weight kg 685




DT

80DT, 110DT, 140DT, 180DT,
210DT, 250DT,

This is one of the fully-developed table type index drives,
which has high rigidity because of the adoption of a wider and
lower table in whose center a tough hollow shaft is employed.
This housing is so designed than an attachment can be
installed on its sides, therefore, it is most suitable to rotary
automatic assemblers, transfer machines and automatic
wrappers.
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Input shaft Input shaft
Iltem Sym-bol  Unit Value Iltem Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 520 Allowable thrust load on output shaft C1 kgf 860
Allowable radial load on output shaft €2 kgf 220 Allowable radial load on output shaft C2 kgf 420
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
. 1) GD? of input shaft . 1) GD? of input shaft
Allowable thrust load on input shaft c3 kgf 220 s & value fin dsel Allowable thrust load on input shaft C3 kgf 300 s & vale i el
Max. repetitive bending force on input shaft ~ C4 kof 160 range. Max. repetitive bending force on input shaft C4 kof 250 range.
Max. repetitive torque on input shaft @5 kgf-m 9.5 Max. repetitive torque on input shaft C5 kgf-m 25
GD? of input shaft (Note1) Cc6  kgf-m?  0.03 2) Value of C1 to C5 GD? of input shaft (Note1) C6  kgf-m?  0.01 2) Value of C1 to C5
are those obtained are those obtained
Indexing accuracy sec. +30 for safety factor=2. Indexing accuracy sec. +30 for safety factor=2.
Weight kg 20 Weight kg 50
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Input shaft Input shaft
Iltem Sym-bol  Unit Value Iltem Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 1050 Allowable thrust load on output shaft C1 kgf 1500
Allowable radial load on output shaft €2 kgf 720 Allowable radial load on output shaft C2 kgf 1100
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
. 1) GD? of input shaft . 1) GD? of input shaft
Allowable thrust load on input shaft c3 kgf 500 s & value fin dsel Allowable thrust load on input shaft C3 kgf 1200 s & vale i el
Max. repetitive bending force on input shaft ~ C4 kof 350 range. Max. repetitive bending force on input shaft C4 kgf 960 range.
Max. repetitive torque on input shaft @5 kgf-m 58 Max. repetitive torque on input shaft C5 kgf-m 220
GD? of input shaft (Note1) c6  kgFm?  0.07 2) Value of C1 to C5 GD? of input shaft (Note1) c6  kgf-m?  0.23 2) Value of C1 to C5
are those obtained are those obtained
Indexing accuracy sec. +30 for safety factor=2. Indexing accuracy sec. +30 for safety factor=2.
Weight kg 85 Weight kg 190
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Input shaft Input shaft
Item Sym-bol  Unit Value Iltem Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 1950 Allowable thrust load on output shaft C1 kgf 2500
Allowable radial load on output shaft C2 kgf 1520 Allowable radial load on output shaft 2 kgf 1800
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
. 1) GD? of input shaft . 1) GD? of input shaft
Allowable thrust load on input shaft C3 kgf 1570 s & wallie fin dwEl Allowable thrust load on input shaft Cc3 kgf 1900 s & valie fin el
Max. repetitive bending force on input shaft ~ C4 kof 1130 range. Max. repetitive bending force on input shaft  C4 kgf 2250 range.
Max. repetitive torque on input shaft C5 kgf-m 460 Max. repetitive torque on input shaft €5 kgf-m 670
GD? of input shaft (Note1) C6  kgf-m20.62 2) Value of C1 to C5 GD? of input shaft (Note1) C6  kgf-m?  0.86 2) Value of C1to C5
are those obtained are those obtained
Indexing accuracy sec. +30 for safety factor=2. Indexing accuracy sec. +30 for safety factor=2.
Weight kg 450 Weight kg 500




D

70DA, 90DA, 110DA, 150DA,
190DA, 230DA,

The properties of the series are the same as the table model. It
could be endured the heavy axial and radial load. The neces-
sary equipment would be assembled directly to the flange and
large diameter hollow shaft of the output of the series. Electric
wire and pipe from the power source could be passed through
the hollow shaft. The series are widely applied in automation
apparatus and industrial machinery to work the intermittent
motion.
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Input shaft Input shaft
Iltem Sym-bol  Unit Value Iltem Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 316 Allowable thrust load on output shaft C1 kgf 500
Allowable radial load on output shaft €2 kgf 142 Allowable radial load on output shaft C2 kgf 210
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
. 1) GD? of input shaft . 1) GD? of input shaft
Allowable thrust load on input shaft c3 kgf 190 s & value fin dsel Allowable thrust load on input shaft C3 kgf 260 s & vale i el
Max. repetitive bending force on input shaft ~ C4 kof 163 range. Max. repetitive bending force on input shaft C4 kof 260 range.
Max. repetitive torque on input shaft @5 kgf-m 9.5 Max. repetitive torque on input shaft C5 kgf-m 25
GD? of input shaft (Note1) c6  kgfm?  1.9x10° 2) Value of C1 to C5 GD? of input shaft (Note1) C6  kgf-m?  2.5x10° 2) Value of C1 to C5
are those obtained are those obtained
Indexing accuracy sec. +30 for safety factor=2. Indexing accuracy sec. +30 for safety factor=2.

Weight kg 15 Weight kg 28
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_ | #25h6 2-M8xP1.25xDepth25 235h6
Input shaft Input shaft
Iltem Sym-bol  Unit Value Iltem Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 700 Allowable thrust load on output shaft C1 kgf 1200
Allowable radial load on output shaft €2 kgf 350 Allowable radial load on output shaft C2 kgf 700
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
. 1) GD? of input shaft . 1) GD? of input shaft
Allowable thrust load on input shaft c3 kgf 310 s & value fin dsel Allowable thrust load on input shaft C3 kgf 410 s & vale i el
Max. repetitive bending force on input shaft ~ C4 kof 360 range. Max. repetitive bending force on input shaft C4 kof 410 range.
Max. repetitive torque on input shaft @5 kgf-m 30 Max. repetitive torque on input shaft C5 kgf-m 40
GD? of input shaft (Note1) c6  kgf-m?>  6.0x10° 2) Value of C1 to C5 GD? of input shaft (Note1) C6  kgf-m?  0.02 2) Value of C1 to C5
are those obtained are those obtained
Indexing accuracy sec. +30 for safety factor=2. Indexing accuracy sec. +30 for safety factor=2.
Weight kg 42 Weight kg 86
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Input shaft Input shaft
Item Sym-bol  Unit Value Iltem Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 1838 Allowable thrust load on output shaft C1 kgf 2800
Allowable radial load on output shaft C2 kgf 918 Allowable radial load on output shaft 2 kgf 1300
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
. 1) GD? of input shaft . 1) GD? of input shaft
Allowable thrust load on input shaft C3 kgf 510 s & wallie fin dwEl Allowable thrust load on input shaft Cc3 kgf 650 s & valie fin el
Max. repetitive bending force on input shaft ~ C4 kof 510 range. Max. repetitive bending force on input shaft  C4 kgf 650 range.
Max. repetitive torque on input shaft C5 kgf-m 61 Max. repetitive torque on input shaft C5 kgf-m 80
GD? of input shaft (Note1) C6  kgf-m?  0.105 2) Value of C1 to C5 GD? of input shaft (Note1) C6  kgf-m?  0.136 2) Value of C1to C5
are those obtained are those obtained
Indexing accuracy sec. +30 for safety factor=2. Indexing accuracy sec. +30 for safety factor=2.

Weight kg 180 Weight kg 285




D H 45DH, 70DH, 80DH, 100DH

The oscillating, up and down gripping system contributes to
close tight, high precision, and high-speed grasp convey, which
in automation system provides a variety of multi-process
capabilities. The H series designed as the synthesis mechanism
for output shaft offers reciprocating motion, intermittent rotation,
or rocking movement.
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Model Code

snnmm ssmmmmmm
* . * *
[ b } g
. X - A A E
. .

. . " .
e - b 0

v

6l &) € X €

DH Lift oscillating type

a b c d e f h j
a d C e
Model Specification Type Nlérggﬁiro%f:;%ﬁ’eor Cam motion profile
(R) D80
cam follower 80mm Type 12 stop lifting stroke
Distance between H Notes 1 : Number of Selection lifting stroke
output shaft and . Intermittent stop.
input shaft Lift oscillating type 2.3.4.5.6.8.10.12 45.70.80.100
45/70/80/100 | 045 | Maximum stroke 40mm
Notes 2 : Output shaft swing
angle within 90°are available
upon request.
Globoidal cam Output shaft o
Tapered rib Lifting stroke E‘

cam follower

Turret

-

cam follower

g

Input shaft assembling position BTS2

holes on body surface| location

I : .
Installation Special Special
Specifications |Specifications

Input shaft crossing plane T/U

5% A

Input shaft at plane T

Input shaft at plane U
Input shaft crossing plane T/U

In addition, mounting holes
on the other surfaces are
available as standard.

Mounting holes on surfaces ||nstallation
V and W come automatically. position shown ordering extra special coding

1.The requirements as |Customer-specific

in the following |  specifications
ﬁgure 2.The requirements as
split timing lift curve

GL(T)

@AY @F
T w

GL(S)

'How to order

e Mounting screw holes on body surface shown 6 planes as V.W.P.S.T.
and U, customers also need to specify the location of plane of the fixing
surface.

e Code number indicates the input cam shaft, output shaft, and fixing
position of screw holes.

e Be sure to attach the required model in the order when ordering either
right-handed or left-handed cam, which has a certain purchase criteria.
Similarly, the 4 types of motion profiles (MT, MS, MCV50, RBS) also
has optional standard.

\ The requirements of split timing lift curve

e Customers need offer a time curve, lifting travel, output
/input shaft rotation direction or specified special parts,
which available to the company's sales clerk or
designers to do as soon as possible to select a correct
application of specifications and recommendations to
you.

W @ ® .

Output shaft

v—1

Input shaft

Graph Matrix Actuation curve timing chart

Continuous lift
segmentation

e

O-shaped lifting swing

e

M-shaped lifting swing

(Lifting Timing)

Remain section

0
(Oscillating Timing)
* ° — Static section

|

|

0° 360°

(Lifting Timing)
=mm T

0°
(Oscillating Timing)
* ° ~Static section—— -Forward section:

0°

(Lifting Timing)
smm g
[ | |

J—Remain section- L

0° Rise section
(Oscillating Timing)
* ° Static section—Forward section

|
|
- J;Remain sectionJ—

Drop section 360°

Backward section—Static section‘
|
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Maximum 6-M8xP1.25xDepth20 paxi
190 stroke15 265 PCD 80 : '\gtaréLn;ugg 341
35 120 35 45 95 125 160
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25 25 o 65 =
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&1 C 2 2 o Y &
° ) s PREEE s
2 - | L < 2 E ‘B g %‘
i = : Index start position S S Z = N ——
| ™
© =
3 ‘ 3| = Index start position
K i G)\ S o ©
12 ' 96 (2x4)M8xP1.25xDepth 13 wf |40 = 8-M8xP1.25xDepth15
53 ."5 50 80 5] 53
55 | 160 55
270
5N9 7 -
2 o . 5
@14h6 | @20h6
Input shaft Input shaft
Item Sym-bol  Unit Value Item Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 5 Allowable thrust load on output shaft C1 kgf 7
Allowable radial load on output shaft Cc2 kgf 9 Allowable radial load on output shaft Cc2 kgf 14
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
: 1) GD? of input shaft : 1) GD? of input shaft
Allowable thrust load on input shaft C3 kgf 60 s & vallie in dwel Allowable thrust load on input shaft C3 kgf 100 s & valie i cel
Max. repetitive bending force on input shaft ~ C4 kgf 45 range. Max. repetitive bending force on input shaft  C4 kgf 95 range.
Max. repetitive torque on input shaft C5 kgf-m 3.8 Max. repetitive torque on input shaft C5 kgf-m 6
GD? of input shaft (Note1) C6 kgf-m? 3.9x 10* 2) Value of C1 to C5 GD? of input shaft (Note1) C6 kgf-m? 1.2x10? 2) Value of C1 to C5
are those obtained are those obtained
Indexing accuracy sec. +60 for safety factor=2. Indexing accuracy sec. +30 for safety factor=2.
Weight kg 15 Weight kg 22
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80DH
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< <
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@) o
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o l
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85) 85
40 40
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Input shaft Input shaft
Item Sym-bol  Unit Value Item Sym-bol  Unit Value
Allowable thrust load on output shaft C1 kgf 15 Allowable thrust load on output shaft C1 kgf 10.6
Allowable radial load on output shaft Cc2 kgf 18 Allowable radial load on output shaft Cc2 kgf 24.9
Allowable torque on output shaft Ts kgf-m Refer torque table Notes Allowable torque on output shaft Ts kgf-m Refer torque table Notes
1) GD? of input shaft 1) GD? of input shaft
Allowable thrust load on input shaft C3 kgf 140 s & vallie in dwel Allowable thrust load on input shaft C3 kgf 132 s & valie i cel
Max. repetitive bending force on input shaft ~ C4 kgf 190 range. Max. repetitive bending force on input shaft  C4 kgf 105 range.
Max. repetitive torque on input shaft C5 kgf-m 9.5 Max. repetitive torque on input shaft C5 kgf-m 10.8
GD? of input shaft (Note1) C6 kgf-m? 1.7 x 102 2) Value of C1 to C5 GD? of input shaft (Note1) C6 kgf-m? 1.5x 10?2 2) Value of C1 to C5
are those obtained are those obtained
Indexing accuracy sec. +30 for safety factor=2. Indexing accuracy sec. +30 for safety factor=2.
Weight kg & Weight kg 30
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Calculation formula (examples)

Ex.(1) When applying the sub-table (Fig-1)
Select a suitable size and model of index unit and necessary
power of drive motor in following data shown as Fig-1 are
given.

Data

* Number of index stop : S=6

« Time ratio in move : Dwell for one rotation of cam
« Revolution of input shaft : N=80rpm

¢ Cam curve : Modified Sine curve

« Size of sub-table : 8300 x t20

« Weight of jig : 3 kg/set

* Weight of workpiece : 0.25kg/piece

« Jigsare fixed on P.C.D. 2200

Solution
1 -1 Number of index stop : S =6
1 - 2 Time ratio in rotation/dwell 1 : 2, therefore : Index angle
- . 1 —190°
fh=360" x T 120
1 - 3 Revolution of input shaft : N = 80 rpm
1 - 4 Cam curve as modified sine, therefore : Vm = 1.76,
Am =553, Qm = 0.99
1 -5 Loading torque : Tt
(1) Inertia torque : Ti
(a) Weight of sub-table as W1, jig as W2, workpiece as W3 to be:
_ T 2 1 _
W1 = e x30x2x7.8x KT 11.026(kg)
W2 =3x6=18(kg)
W3 =0.25x 6 = 1.5(kg)

(b) Inertia moment of sub-table as 11, jig as 12, workpiece as 13 to be :

WR® _ 11.026x0.15° _ 2

G 08 0.0126(kg.m.s )
2 2

_WR _ 18x0.1° - 2

I2 G 98 0.018(kg.m.s )

l1=

2 2
ls= % = % =0.0015(kgms )’

(c) Total inertia moment (1) to be :
I=1l1+l2+13=0.0126 + 0.018 + 0.0015 = 0.032(kg.m.s )2

(d) Output shaft biggest angular acceleration (« ) to be 3
= Amx2Zy (360, N 2
a m x S X ( Th X 50 )

=5.53 xz—s”x (% x%)2
=92.66 (rad/s )’
(e) Inertia torque (Ti) to be
Ti =l a =0.032x 92.66 = 2.965 (kg.m)
(2) Working torqu (Tw) to be
No work during indexing, therefore : Tw =0
(3) Loading torque (Tt) from above to be 3
Tt=Ti +Tw
=2.965 + 0 = 2.965(kg.m)

300 Jig
PCD 2200
20 E 100 i Sub-table
| | |
l ul : r
T —@ T § Reducer
. b

u=0.15 Fig-1

1 -6 Actual loading torque : Te
Factor of safety load fc as fc = 1.5
Te=Tt: - fc
=2.965 x 1.5 = 4.45(kg.m)

1 -7 Input shaft torque : Tc
Note : Loading torque against input shaft Tca is regarded as 0,
therefore Tca = 0 therefore

__360 . .
Tc = h.S Qm Te+Tca

[
- _360

= x 0.99 x 4.45
120x6

=2.20(kg.m)

1 - 8 Necessary power : P

-Tc.N =Tc.N
P=T16, (HPIorP= o=

(kw)
if efficiency 7 = 60%, then

_ 2.20x80 _ _2.20x80 _
P= 22000 =041(HP) or P = 2206 = 0.31(kw)

In fact, this value is regarded as its peak, therefore 1/2 of this value
shall be provided.

1 - 9 Selection for model of index unit.

From the above, revolution of input shaft as 80rpm and you can
choose from the catalog whose output torque is higher than the
calculated torque (Te), therefore, Te = 5.135(kg-m) leads to select
RU-70DF as a result.
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Calculation formula (examples)

EX.(2) When applying to drive a conveyor (Fig-2)

A index unit is applied to drive a conveyor with gear
attached to output shaft of index unit and drive shaft of
conveyor to reduce speed. Given data are as follows.

(P%GS;(FO)O) Work:4 set. Chain wheel:4 set.
W.=5kg Wr=1kg/set. (PCD@254)

Data

« Traverse pitch on conveyor : 239mm

* Indexing cam angle : 6h = 120°

« Driven 2 seconds for 1 cycle

. i in.i=_180 = (_n
Reduction ratio : | = =100 ()

* Cam curve : Modified Sine
Note Dc : pitch diameter of conveyor sprocket (cm)
Pc : traverse pitch on conveyor (cm)

| : velocity ratio

Solution

2 -1 Number of index stop to be :
S=_% Dei _ zx254x18 - 6
pc 23.9

2 - 2 Revolution of input shaft to be provided 2 seconds as 1 cycle,
therefore ;
N= %= 30 rpm
2 - 3 Cam curve as modified trapezoid, therefore
Vm=176 + Am=5.53 - Qm=0.99
2 -4 Loading torque : Tt
(1) Inertia torque (Ti) to be ;
(a) Weight of drive gear W1 = 8 kg, and p,c,d = ¢ 180, then inertia
moment on drive gear (IA) ;
2
A= ()= WA = 28XX998; =0.331(kg.cm.s )?
(b) Inertia moment on conveyor to be :

1) Inertia moment on driven gear (1 2) (regarded as donut shape) to be ;

W2R™r?) _  5(5+25%) _ 2
5 T ox% =0.08(kg.cm.s )

2) Inertia moment of shaft ( | 3) to be :

2 2
W3R’ _ 4x25° ,_ 2
26 2% 080 % 2=0.026(kg.cm.s )

3) Inertia morzner;t of sprocke;(l4)2(regarded as donut shape) to be.
_ W4R*r’ _ 5(12.7%25°) _ 2
l4 G 5% 980 x4 =1.71(kg.cm.s )
4) Inertia moment of chain (I 5) to be :

2 2
_W5Re® _ %x 2=329(kg.cm.s )’

G
5) Inertia moment of jig ( | 6) to be :
-_WeRe® _ _07x127" - 2
le G S x 10 =2.3(kg.cm.s )
6) Inertia moment of workpiece ( | 7) to be :

2 2
Iz :Wé#: % x4 =0.65(kg.cm.s )’

7) Therefore, total inertia moment on conveyor side ( | B)to be:
| B =12 +I3 +l4 +l5 +l6 +I7
=0.08 +0.026 + 1.71 +3.29 + 2.3 + 0.65
=8.056(kg.cm.s )
(c) Effective inertia moment on conveyor side (| B e )to be ;

1 Be = | B()'= 8056 x(J55 ) =26.10kg.cm.s)

(d) Total inertia moment is sum of (a),(c), therefore
I = IA+1Be =0331+26.10 = 26.43(kg.cm.s )’

(e) Output shaft biggest angular acceleration (« ) to be 3
= 2 (360 N ¢
a=Am S 2( 7 26;( 6300 )2 ,
= 27 (360 x 30 Y =13,
5.53 x 5 (120 X 20 ) =13.02(rad s )

l2=

I3=

Is =

(f) From the above, inertia torque ( T i) to be multiplication of (d),(e), therefore,

Ti=1-a =2643x13.02=344.12(kg.cm)

Wa4=5kg/set.
e N e N | o

Shaft:2 pcs.(250)
Ws=4kg/pcs.

— — i
Gear(A) Jig:20 set.
(PCDg180) We=0.7kg/set.

Chain:2 set.

Ws=10kg/set.

y=0.15
Fig-2

Reducer

2 - 5 Friction torque * Tf
(a) Friction torque on conveyor side (Tf) to be
Frictional load shall be caused on sliding surface by 1/2 weight of
chain and jig, and full weight of workpiece.
Tf=urWR
=0.15x (—2 + 3 +2—) x12.7 = 36.19(kg.cm)
(b) Effective friction torque on conveyor side (Tfe) to be :

Tle=Ti() = 36.19x%=65.14(kg.cm)

4 0.7x20 , 10x12,

2 - 6 Working torque (Tw) to be
No work during indexing, therefore ; Tw =0
2 -7 From the above, loading torque (Tt) to be *
Tt=Ti+Tf+Tw
=344.12+65.14+0
=409.26(kg.cm) = 4.09(kg.m)
Notice : Be sure that all value is either (cm) or (m) to avoid mistake.
And Gravitational acceleration is :
G = 980(cms )= 9.8(mis )
2 - 8 Provided the factor of safety load fc = 2, actual loading torque
(Te)tobe &
Te=Tt- - fc =409x2=8.18(kg.m)
2 - 9 Input shaft torque (Tc) to be ;

— 360 _1 | .
Tc = S 7h Qm:-Te+Tca

Note : Provided any torque against cam shaft Tca is regarded as 0
—.360, 1 -
Tc =5 X5 X 0.99x8.18 +0=4.05
2 - 10 Necesssary power (P) to be :

— Tc-N _Tc-N

= 716+ 5 (MP)orP=gze== (kw)
Provided efficiency # =60% then :

40.5x30

P=—1ex06 = 0-28(HP)or

_ 4.14x30 _
P 97506 0.212(kw)
In fact, this value is regarded as its peak, therefore 1/2 of
this value shall be provided.

2 - 11 Selecting for model of index unit.

From the above, revolution of input shaft as 30 rpm and you
can choose from catalog whose output torque is higher than

the calculated torque (Te).

Therefore, Te = 8.18(kg.m)leads to select RU-80ds as a
result.
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Calculation formula (examples)

EX.(3) Indexing Driven Rotating Table Type
data shown as Fig-3 are given.

Jig

_PCD @400, Gear(A)

Solution

1 -1 Number of index stop : S =6

1 - 2 Indexing Angle : 120°

1 - 3 Revolution of input shaft : N = 80 rpm

1 - 4 Cam curve as modified sine, therefore : Vm = 1.76, Am = 5.53,
Qm =0.99

1 -5 Loading torque : Tt

(1) Inertia torque : Ti
(a) Weight of A-Gear as W2, Rotary table as W3, jig as W4,
Workpiece as W5.

W3=-" x50 x2x7.8x—— = 30.63 kg

1000

W4 =3x24=72kg

W5 =2x24=48kg
(b) Inertia moment of B-Gear as |1, A-Gear as |12, Rotary table as I3,

Jig as 14, Workpiece as 15 3
_WR? __ 2x0.05°

_ _ 2
1= 2G 2x98 0.00025 (kg.m.s )
2 2
_ W2rRe® _ 25x02° 2
2= = s =0051 (kam.s)
2 2
_ W3Re® _ 30.63x0.25° _ 2
13= G = 08 =0.098 (kg.m.s )
2 2
14 = 7W‘éRe = 12X02° _ 504 (kg.m.s)?
2 2
_ wsRe® _ 48x02° _ 2
I5= o= SIS = 0.20 (kgmis)

(c) Total inertia moment (1) to be :
1 =11 +12 +I3 +14 +I15
=0.00025 + 0.051 + 0.098 + 0.294 + 0.2 = 0.640 (kg.m.s )2

(d) Output shaft biggest angular acceleration (« ) to be :
27 X 360 x N )2
S 6h 60
2n 360 80 2_ 2
5 x ( 120% 60 ) =92.66 (rad/s )
2n X 360X N )2
S1 6 h 60

27 360 80 2

2
_5'53)(?)((%)(%) =23.16 (rad/s )

a1=Amx

=5.53x

a2=Amx

Data

¢ Number of index stop : S =6

« Time ratio in move : Dwell for one rotation of cam

 Revolution of input shaft : N=80rpm

« Cam curve : Modified Sine curve

¢ A-Gear Diameter : 400

* A-Gear Weight : 25kg

* B-Gear Diameter : 100

* B-Gear Weight : 2kg

» Workpiece : 2kg/set

« Jig Weight : 3 kg/set

« Rotary table size : 500 x 20t

* Jig Number : 24

« Coefficient of friction : 0.2

« Jig Pitch Circle Diameter : 2400

« Rotary table is held with its bottom sliding surface to
support loaded weight.(effective radius R=200mm)

¢ Indexing Angle : 120°

(e) Inertia torque (T i )tobe:
Ti1=11+ a =0.00025 x 92.66 = 0.051 (kg.m)
Ti2=(12+13+l4 +I5)(i)2 s a2 (ﬂ)
S1 S
=(0.051+0.098 +0.294 + 0.2)(%)2
=3.723 (kg.m)
Ti =T i1+ T i2=0.051+3.723 =3.77 (kg.m)

x23.16x(%)

(2) Friction torque (T f)to be :

S
Tf=u -W-R (g
24
6

= 0.2 x (25+30.63+72+48) x 0.2 x (%) = 1.76 (kg.m)

(3) Working torque (T w) to be
No work during indexing, therefore : T w =0
(4) Loading torque (T t ) from abore to be
Tt=Ti+Tf+Tw =377+1.76+0 =5.53 (kg.m)
1 - 6 Actual loading torque : Te
Factor of safeey load fc as fc = 2
Te=Tt - fc =553x2 =11.06 (kg.m)
1 - 7 Input shaft torque : Tc
Note : Loading torque against input shaft Tca is regarded as 0, therefore
Tca = 0 therefore

360

Tc = ohs Qm-Te+Tca
360 _
120 x 6 0.99 x 11.06 = 5.47 (kg.m)
1 - 8 Necessary power : P
_ Tc-N _ Tc*N
P = 716 - ﬂ\HP)orP—975. n\kw)
if efficiency 7 =60%, then
_ 5.47x80 _ _ 5.47x80 _
= 716x06 - 1.02(HP)or P = 975x06 0.75 (kw)

In fact, this value is regarded as its peak, therefore 1/2 of this value
shall be provided.

1 - 9 Selection for model of index unit.

From the above, revolution of input shaft as 80 rpm and you can
choose from the catalog whose output torque is higher than
calculated torque (Te), therefore, Te =11.06(kg.m) leads to select
RU-80DF as a result.
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Stops Index tii:ﬂ‘; Net dynamic torque to (kgf-m) Z(Ie:;i/ns Stops Index S:zﬂ‘; Net dynamic torque to (kgf-m) Z(Ie:;i/ns
g period|Code | ™ Indexes per min.NN(rpm) - g |period| Code ™ Indexes per min.NN(rpm) -
€ (kgf-m)| 50 100 150 200 | (mm) o (kgf-m) | 50 100 150 200 | (mm)
150 25D| 0.1 | 0.05 0.04 004 003 5 25D | 029 | 018 0.3 011 0.10 5
32D| 0.27 | 0.13 0.10 0.09 0.08 6 120/ 32D | 0.76 | 045 0.34 030  0.26 6
180 25D| 0.11 | 0.06 0.05 0.04 0.04 5 38D | 0.96 0.45 0.36 0.32 0.30 10
32D| 0.27 | 0.15 0.12 0.10 0.09 6 25D | 0.38 0.26 0.20 017 0.15 5
210 25D| 0.11 0.07 0.05 0.04 0.04 5 15) 32D | 0.76 0.51 0.39 0.33 0.30 6
9 32D| 0.27 | 0.17 013 0.1 0.10 6 380 | 110 | 048 039 034 032 | 10
240 25D| 0.1 | 0.07 0.06 005 004 5 20 03 BT 018 016 5
32D| 0.27 | 0.18 014 012 0.0 6 180 320 | 076 | 055 042 9 0w 6
25D| 0.1 | 0.07 0.06 005 005 5 6 0| 150 TR ose o5t | 10
2/0|320 027 | 0.19 015 042 0.1 6 25D | 038 | 030 023 019  0.14 5
38D| 0.67 | 0.21 017 015  0.14 8
250|021 042 o0 008 007 210320 | 076 | 059 045 038 034 6
300 32p| 048 | 027 0.21 0.18  0.16 6 38D | 200 | 079 064 057 052 | 10
38D| 0.71 | 0.21 017 015  0.14 8 25D 0.38 | 031 0-24 020 0.18 e
250] 0.11 IR R - 240 320 | 075 | 061 047 040 036 6
120 20| 027 | 045 041 008 o008 | e 38D 209 | 079 064 057 052 | 10
25D 0.11| 069 052 045 040 | 5 25D\ 038 | 031 024 020 049 | 5
10050 027 | 047 043 om1 o009 | o 270 320 075 | 063 048 041 037 | 6
25D| 0.11 | 0.08 007 005 004 | 5 38D | 2.15 | 0.78 064 056 052 | 10
180 32D| 027 | 0.19 014  0.12 0.11 6 90 25D | 021 | 012 0.10 008  0.07 5
38D| 0.67 | 0.25 020 018  0.16 8 32D | 048 | 029 022 019 0.7 6
3 25D| 0.21 | 0.12 009 008 007 5 25D | 021 | 045 0.1 010  0.09 5
210 /32D 0.48 | 0.27 0.21 0.18 0.16 6 120 32D | 048 | 033 0.26 022 0.9 6
38D| 0.73 | 0.26 0.21 019 047 8 25D | 021 | 016  0.12 011 094 5
25D| 0.21 | 0.14 010 009  0.08 5 150 32D 048 | 037 028 024 021 6
240|320 0.48 | 0.30 0.23 0.20 0.18 6 25D | 021 | 0.7 0.13 011 0.0 5
38D| 0.96 | 0.33 027 024 022 8 8 180 32D | 048 | 039 030 025 023 6
25D| 0.21 | 0.14 0.1 0.10 0.09 5 25D | 0.21 0.17 0.14 0.12 0.10 5
270/320 076 | 050 038 033 029 | 6 210) 520 | 048 | 040 o031 026 024 6
90 250 014 | 008 006 005 004 & 5 240|320 | 048 | 042 031 027 024 6
120 222 8'11 g'g; g'gg g'gz g'g‘s‘ Z 38D 120 | 053 043 038 035 | 8
: : : : : 25D | 021 | 019  0.14 012 0.1 5
150 25D) 015 1008 006 005 0.05 5 270/ 32D | 048 | 043 033 028  0.25 6
32D| 0.27 | 0.15 0.11 0.10  0.09 6 80| 122 | 052 042 037 034 6
25D| 0.15 | 0.09 0.07 006  0.05 5
180/32p| 027 | 047 043 011 010 | & gp| 3P| 018 1 013 010 009 008 | 6
4 w0 0w oz o ozt | s o P ST
25D| 021 | 014 041 009 008 5 120 ' : ' : :
210/320 048 | 032 024 021 019 | 6 38D 105 1 060 049 043 040 | 6
38D| 0.85 | 0.33 027 023 022 8 150 320 | 018 (uURiCE L 5
25D] 021 | 045 011 010 009 E 38D | 1.15 | 0.61 0.50 044 040 6
240 32| 048 | 034 026 022 020 | 6 180( 32| 01° IR ©
38D 089 | 033 027 024 022 g 12 38D | 121 | 061 050 044 040 | 6
25D| 0.21 | 0.16 0.12 0.10 0.09 5 210/ 320 | 018 | 0.16 0.12 011 0.0 5
270|32D 0.48 | 0.36 028 024 0.21 6 38D | 1.25 | 0.60 0.49 044 040 6
38D| 0.93 | 0.33 027 024 022 3 040 30| 018 | 047 0.3 011 0.10 5
25D| 0.11 | 0.07 0.06 005  0.04 5 38D | 1.28 | 0.60 048 043  0.39 6
6 190 (32D 028 | 0.18 014 012  0.11 6 270 32D | 018 | 017 0.3 011  0.10 5
38D| 0.67 | 0.34 027 024 022 10 38D | 1.30 | 058 047 042  0.39 6
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Stops Ind_ex Slt_:ﬂz Net dynamic torque to (kgf-m) C?E!;r;aﬁ ET:er:/neg
s period | Code| ¢ Indexes per min.NN(rpm) oqeTx @
€ (kg*m)| 50| 100 150 200 300/ 400 | 500 | 700 | (kgtm)| (mm)
45D| 122 048 039 035 032 028 026 024 012 | 13

60D| 434 | 141 115 102 093 083 076 071 064| 022 | 16

700 13| 43 35 34 29 25 23 22 20| 05| 19

8D| 202| 78 64 56 52 46 42 39 36| 08| 2

2 270 83D| 224 | 84 74 63 59 52 44 41 39| 09| 2
100D| 305| 148 137 128 116 102 96 83 13| 2

10D| 498 190 154 137 125 111 102 95 16 | 30

140D | 804 | 286 232 206 189 167 153 23 | 40

180D | 1754 | 629 511 452 415 367 41 | 47

250D | 377.2 | 1361 1105 979 89.8 72 | 60

45D| 122 | 058 047 042 038 034 031 029 012 | 13

60D| 434 | 170 138 122 112 099 091 085 077 | 022 | 16

70| 113 | 52 42 37 34 30 28 26 24| 05| 19

8D| 202 | 94 77 68 62 55 50 47 08 | 22
180 8| 22| 114 102 96 73 61 57 5d 09 | 22
100D| 317|173 165 143 138 115 109 13 | 2

110D| 498 | 228 185 164 150 133 122 16 | 30

140D | 804 | 343 279 247 226 200 184 23 | 40

180D | 1754 | 754 613 543 498 441 41| 47

3 250D | 377.2 | 1633 1327 1175 107.8 72 | 60
45D| 310 | 123 100 088 081 072 066 061 056| 012 | 13

60D | 1226 | 430 349 309 284 251 231 216 195 028 | 16

700 155| 59 48 43 39 35 32 30 27| 04| 19

8D| 253| 93 76 67 62 55 50 47 42| 07| 2
270 83| 204|113 101 95 71 60 56 51 08 | 22
100D| 386 | 169 161 144 132 129 118 102 12| 2

10D| 618 225 183 162 148 131 121 113 13 | 30

140D| 976 | 335 272 241 221 196 179 168 19 | 40

180D | 2519 | 937 764 674 618 547 502 40 | 47

250D | 588.0 | 230.5 187.3 1658 152.1 1347 70 | 60

45D| 147 | 053 043 038 035 031 028 027 009 | 10

60D| 206 | 081 066 059 054 048 044 041 013 | 14

70D| 126| 57 46 41 38 33 31 29 26| 04 | 16

8D| 217 | 104 82 73 67 59 54 51 46| 07| 19
180 8| 242 123 101 92 81 72 68 64 58| 08| 19
100D| 306 192 168 154 141 118 103 9.2 12| 2

110D| 482 | 224 182 161 148 134 120 112 12 | 2

140D | 745 | 324 264 233 214 190 174 17| 35

180D | 1492 | 660 536 47.5 435 386 30 | 40

4 250D | 327.0 | 1523 1237 1096 1005 53 | 52
45D| 175 | 071 057 051 047 041 038 035 032| 010 | 12

60D| 542 | 190 154 136 125 141 102 095 08| 018 | 14

70D 148 | 55 45 39 36 32 29 27 25| 03| 16

8D| 257 | 97 79 70 64 57 52 49 44| 06 | 19
270 83D| 207 | 118 98 92 84 71 63 57 51| 07| 19
100D| 391 | 187 168 142 129 113 106 95 82| 09 | 22

10D| 569 | 215 175 155 142 126 115 108 98| 10 | 26

140D| 865 | 310 251 223 204 181 166 155 14| 35

180D | 2392 | 934 759 672 616 546 501 468 32 | 40

250D | 5285 | 2101 170.7 1511 1386 1228 55 | 52

45D| 145 ] 057 041 032 027 021 019 007 | 10

60D| 176 | 069 056 050 045 040 037 035 010 | 12

70| 50| 23 19 16 15 13 12 14 03 | 14

8D| 228| 86 86 78 71 63 58 54 49| 06| 16
180 80| 253| 103 101 93 86 78 72 64 53| 07| 16
100D| 287 | 149 125 112 91 82 74 69 08 | 19

110D| 363 | 166 135 119 109 97 89 83 09 | 22

140D| 460 | 190 155 137 126 114 102 11| 2

5 180D | 1087 | 463 376 333 305 27.0 22 | 35
250D | 3127 | 1452 1180 1044 95.8 43 | 47

45D| 115 | 061 054 047 037 031 023 007 | 10

60D| 237 | 084 068 061 056 049 045 042 038 011 | 12

700 57| 21 47 15 14 13 11 11 10| 02 | 14
270 8D| 21| 92 83 74 68 60 55 51 46| 05| 16
83D| 253 | 113 102 91 82 74 63 58 51| 06| 16

100D| 287 | 151 113 104 90 81 72 63 59| 07| 19

10D| 412 156 127 12 103 91 84 78 74| 08| 22

140D| 758 | 2717 225 199 183 162 148 139 12| 2

DS.DF TYPE

e Ind‘ex tf)tr:ﬂ(; Net dynamic torque to (kgf-m) Can.r?t;:aﬂ BST:;:?S

S period | Code Ts Indexes per min.NN(rpm) oqeTx @
o (katm)| 50 100 150 200 300 400 500 700 | (kg-m) (mm)
5 270 180D | 148.0 | 55.0 447 396 363 321 295 276 22 35
250D | 425.6 | 169.1 137.3 1216 111.6 988 43 47

45D| 122 | 079 064 057 052 046 043 0.12 13

60D| 434 | 232 188 167 153 135 124 1.16 0.22 16

70D| 125 82 67 59 54 48 44 41 0.5 19

80D| 202 | 129 105 93 85 75 69 64 0.8 22

90 83D| 223 | 147 123 114 102 96 81 75 0.9 2
100D| 332 | 265 237 218 196 165 13 2

110D | 498 | 311 253 224 206 182 16 30

140D | 804 | 469 381 337 309 274 2.3 40

180D | 1754 | 1031 837 741 680 41 47

250D | 377.2 | 223.1 181.2 160.5 72 60

45D| 292 | 168 137 121 111 098 090 084 076 | 0.12 13

60D | 11.69 | 577 483 427 392 347 318 298 269 | 030 16

70D| 14.6 82 66 59 54 48 44 41 37| 05 22

80D| 351 | 200 163 144 132 117 107 100 91 0.9 26

120 83D| 372 | 232 172 151 143 126 115 107 98 1.1 26
100D | 484 | 284 246 223 208 185 162 147 12 26

110D | 607 | 329 267 237 217 192 176 165 14 30

140D | 115.7 | 60.3 490 434 398 352 323 23 40

180D | 2385 | 129.0 1048 928 851 753 42 47

250D | 550.0 | 315.5 256.3 226.9 208.2 74 80

45D| 326 | 166 135 120 110 097 089 083 075 | 0.11 13

60D| 1273 | 580 471 417 383 339 311 291 263 | 027 16

70D| 16.1 80 65 58 53 47 43 40 36| 04 22

8D| 388 | 197 160 142 130 115 106 99 89| 09 26

11\-'{) 83D| 392 | 221 205 168 152 137 116 104 92 1.0 26
100D | 484 | 279 242 227 201 169 154 148 12 26

110D| 669 | 323 262 232 213 189 173 162 1.3 30

140D | 126.0 | 589 478 423 388 344 316 295 241 40

180D | 263.0 | 1266 1029 91.1 836 740 67.9 38 47

250D | 620.6 | 313.5 254.6 2255 206.8 6.8 80

45D| 350 | 163 132 117 1.08 095 087 082 074 | 0.11 13

60D | 1343 | 564 458 406 372 330 302 283 256 | 026 16

6 70D| 17.2 78 64 56 52 46 42 39 36| 04 2
80D| 414 | 193 157 139 127 113 103 97 87| 08 26

180 83D| 436 | 218 186 154 137 128 112 103 92| 09 26
100D| 572 | 345 306 271 246 216 205 181 159 1.3 26

110D| 859 | 393 319 283 259 230 211 197 178 14 30

140D | 1330 | 57.3 465 412 378 334 307 287 20 40

180D | 3755 | 176.6 1435 127.0 1165 1032 947 885 43 60

250D | 873.9 | 4254 3455 305.9 280.7 2485 8.0 80

45D| 368 | 160 130 115 1.06 093 085 080 072 | 0.10 13

60D | 13.91 | 548 445 394 362 320 294 275 248 | 025 16

70D 179 76 62 55 50 45 41 38 35| 04 22

80D| 433 | 188 153 135 124 110 101 94 85| 08 26

210 83D| 452 | 203 182 174 154 132 125 108 94| 09 26
100D| 583 | 332 302 258 232 211 182 161 149 | 13 26

110D | 895 | 383 311 276 253 224 205 192 174 14 30

140D | 137.7 | 556 452 400 367 355 298 279 252 19 40

180D | 3925 | 1724 1401 124.0 1138 100.7 924 864 41 60

250D | 926.0 | 418.1 339.6 300.7 2758 244.2 224.1 7.6 80

45D| 380 | 156 127 112 1.03 091 084 078 0.71 | 0.10 13

60D | 1425 | 533 433 383 352 311 286 267 242 | 024 16

70D| 185 75 61 54 49 44 40 37 34| 04 2

80D| 446 | 184 149 132 121 107 98 92 83| 07 26

240 83D| 467 | 201 185 164 147 132 113 105 96| 08 26
100D| 629 | 331 285 243 227 209 186 164 136 12 26

110D| 922 | 374 303 269 246 218 200 187 169 13 30

140D | 141.1 | 541 439 389 357 316 290 271 245 | 18 40

180D | 404.8 | 168.3 136.7 121.0 111.0 983 902 843 762 4.0 60

250D | 965.3 | 410.1 333.1 295.0 270.6 239.6 219.8 73 80

45D 390 | 152 124 110 1.01 089 082 076 069 | 0.10 13

60D | 1450 | 519 422 373 342 303 278 260 235 023 16

70D| 18.8 73 59 52 48 42 39 36 33| 04 22

270 80D| 456 | 179 146 129 118 105 96 90 81 0.7 26
83D| 473 | 184 169 141 132 116 102 96 87| 08 26

100D| 633 | 325 272 246 229 202 181 169 142 | 12 26
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Stops Indlex tﬁ::tlﬁ Net dynamic torque to (kgf-m) Carirzﬁzr:]aﬂ BST: ;?s S Ind'ex g::tl':; Net dynamic torque to (kgf-m) C::ir;;t:]aﬂ 2?(1315
s period | Code e Indexes per min.NN(rpm) e TX @ s period | Code s Indexes per min.NN(rpm) oqeTx| @
o (kam)| 50 | 100 150 200 300 400 500 700 | (katm)| (mm) o (kefm)| 50 | 100 | 150 | 200 | 300 | 400 | 500 | 700 | (Kgfm)| (mm)
110D | 94.1| 364 206 262 240 213 195 183 165 | 13 | 30 60D| 575|233 190 168 154 136 125 147 106 | 016 | 14
2770 140D | 1436| 527 428 379 348 308 282 264 29| 18 | 40 70| 173 77 63 56 51 45 42 39 35| 03 | 16
180D | 4140|1642 1334 1181 1084 960 880 823 744 | 38 | 60 80D| 313|142 115 102 94 83 76 71 64| 06 | 19
2500 | 9963|4020 3265 2891 2652 2348 2154 2015 71| 8 210 8| 343] 168 131 118 102 96 84 78 66| 07 | 2

45D | 397) 149 121 107 098 087 080 075 068 | 040 | 13 100D| 425|234 164 132 115 103 86 82 72| 10 | 2

60D| 1468| 506 411 364 334 296 271 254 229| 033 | 16 100|765 LSRRI SRR 2

0| 194] 71 58 51 47 41 38 36 32| 03 | 2 140D | 1159 | 496 403 357 327 290 266 249 225 | 15 | 35
w4 NPT o | 2 20| 570 [T ;|
300 0| 43 162 181 136 124 118 105 92 84| 08 | 2 45D 258 11'2 051 oéo 0?4 065 oéo 0.56 051 odg 12
00D 625) %05 243 221 28 167 168 154 12 11| 2% 60| 581|225 183 162 149 132 121 113 102 | o6 | 1
SRR AR R R
[ ohE AL SR 998 IR Al ed. e : 80D| 319|138 112 99 91 80 74 69 62| 06 | 19

180D | 4210|1605 1303 1154 1059 937 860 804 727 | 38 | 60 40 0| 7| 18 28 14 01 84 82 T4 65| 07 | 2
250 | 10185 | 3940 3200 2834 2599 2302 2111 1975 69 | 80 RARRRN i ) D G 0 G G0 G WG

45D | 403| 146 118 105 096 085 078 073 066 | 009 | 13 1oo| 7790 335 272 241 224 196 180 168 152 | 10 | 2

60D | 1482| 494 401 355 326 289 265 248 224| 022 | 16 140D | 117.7| 480 390 345 317 284 257 241 218 | 15 | 3B

70D| 194 69 56 50 46 41 37 35 31| 03 | 2 180D | 3164 1387 1127 998 915 810 743 695 628 | 31 | 52

80D| 470| 174 139 123 113 100 92 86 78| 07 | % 250D | 78763531 286.8 254.0 2330 2063 189.2 177.0 55 | 60
330 83D | 493| 180 149 134 121 115 102 89 81 0.8 26 45D| 262 109 088 078 072 063 058 054 049 | 0.08 12
1000 | 642|302 237 218 212 184 165 151 136| 11 | 2% 60D| 585|218 177 157 144 128 147 109 099 | 016 | 14

110D | 967| 348 282 250 229 203 186 174 158 | 12 | 30 700 178| 73 59 52 48 43 39 37 33| 03| 16
140D | 1468| 552 407 361 331 293 269 251 27| 17 | 40 80D| 323|134 109 96 88 78 72 67 61| 06 | 19

180D | 4264|1569 1275 1129 1035 917 841 787 714 | 37 | 60 8 270| 80| 6| 161 124 110 98 91 79 72 68| 07 | 2
250D | 1036.8 | 386.3 3138 277.8 2549 2257 207.0 1936 68 | 80 100D| 452|213 158 123 108 93 81 76 72| 10 | 26

45D | 150 096 078 069 063 056 051 048 0.09 12 10D| 790| 326 265 234 215 190 175 163 148 1.0 26

60D| 206| 111 090 080 073 065 060 056 013 14 140D | 118.9 | 466 379 335 307 272 250 234 211 14 35

70| 126 69 63 56 52 46 42 39 35| 04 | 16 180D | 3206 1348 1095 969 889 787 722 676 611 | 30 | 52

| 25| 114 114 102 94 83 76 7 o7 | 1 250D | 80223440 279.4 247.4 2269 2009 1843 1724 53 | 60

QO | %0 2| 135 11 126 115 104 93 84 08 | 2 45 | 265 |RICERNTAERNCUGRN TN R OR Y 008 | 12
100D 35| 281 282 214 12 163 148 Wl 60D| 588|212 172 153 140 124 114 106 096 | 015 | 14

10D | 482 306 248 220 202 179 164 12| % ggg ;Zg 1;; 132 Zl 3; j; 33 :g g; g: 12
I D1 gl mimm w w o ow
2500 | 370 | Miss ke I 100D| 458|206 151 116 114 96 84 79 81| 10 | 2

110D| 798| 317 258 228 209 185 170 159 144 | 10 | 26

450 | 2.5 (2RI OZRRORRU SRR SRR TG 010 | 12 1400| 1198| 453 368 326 209 265 243 227 05| 14 | 3

60D| 529 265 215 191 175 155 142 133 120 018 | 14 1800 | 3237|1312 1066 944 866 767 703 658 55| 30 | 52

70| 42| 74 62 55 50 44 41 38 35| 04 | 16 250D | 813.2(3355 2725 2413 2214 1960 1798 1682 52 | 60

80| 247|119 110 97 89 79 72 68 61| 0§ | 19 45D| 267| 103 084 074 068 060 055 052 047 | 008 | 12

120| 80| 265] 132 123 110 101 91 84 80 73| 07 | 2 60D| 590| 207 168 149 136 121 111 1.04 094 | 045 | 14
100D| 363 212 166 138 120 101 93 84 1.0 26 70D 181| 69 56 50 46 40 37 35 31 03 16
10D | 547| 299 243 215 197 175 160 150 1.1 26 80D| 329|127 103 91 84 74 68 64 58 05 19
140D | 866| 456 371 328 301 267 245 229 16 | 3 33| 8| 3| 157 118 104 92 85 73 66 64| 06| 2

180D | 167.3| 876 712 630 578 512 28 | 5 100D| 466|198 148 113 110 93 81 76 76| 09 | 2
250D | 5032|2902 2367 2087 1914 57 | 60 110D| 804|310 251 223 204 181 166 155 140 | 10 | 26

8 45D | 233| 122 099 088 081 071 065 061 055| 009 | 12 140D | 1205 | 442 359 318 291 258 237 221 200 | 14 | 3
GOD| 552| 253 206 182 167 148 136 127 115 | 017 14 180D | 326.0 [128.0 1040 921 844 748 686 641 580 | 29 | 52

700 152! 74 60 53 49 43 39 37 33 03 16 250D | 821.6|327.8 266.2 2357 216.2 1915 175.6 164.3 5.1 60

80[)| 25| 123 106 94 86 77 70 66 59 06 19 45D| 115|065 052 04 033 029 024 021 0.08 10

150| 0| 24 46 129 117 109 100 92 84 74| 07 | 2 60D| 176|094 076 068 062 055 050 047 010 | 12
1000 | 385| 205 161 134 113 106 101 95 09 | 70D | 250 [S0RS25RN 2282 08NN TOR:S 03 | 14
b | 567|250 235 208 191 169 155 145 w0l % 80D| 227| 84 84 84 84 83 76 71 64| 06| 16
WwD| 92| 441 38 317 21 257 26 21 14| 3 90 1223 231 12; 3? 12; 13; 1§f ;2 e g; ;2
;803| 216.? ;25.5 ;oz.o 290.3 182.8 173.3 67.3 629 31| & vp| 32| 223 181 161 147 134 120 w9 | 2

m s wows | u ] 0| | 2z | 2
60D| 566 243 197 175 160 142 130 12 10| 07 | 4 10 0D | 87| %82 14 465 LT 2] %

250D | 3127 [1984 1611 1427 43 | 40

70D | 168 |8 0P5 R a Bl 50 a7 e 4036 03 | 16 45D| 15| 07 062 049 041 033 029 025 007 | 10

8D| 304| 147 119 105 97 &6 79 73 66| 06 | 1 60D| 233| 118 096 085 078 069 063 059 054 | 012 | 12

180 83D | 323| 171 134 121 113 104 96 88 78| 07 | 22 70| 55| 20 24 21 19 17 16 15 13| 03 | 1
1000 406| 243 166 138 123 112 106 94 85| 10 | 26 80| 231! 88 88 88 88 80 73 69 62| 06 | 16

110D | 743| 357 29.0 257 236 209 191 179 162 11 26 120 83D| 248| 93 92 89 89 84 76 74 68 0.7 19
140D| 1134 514 418 370 339 300 275 258 233 16 35 100D | 302 157 146 131 109 107 104 0.8 2

180D | 2573|1214 986 873 801 709 651 609 29 | 52 10D| 307|214 174 154 142 125 115 108 08 | 22
2500 | 7397|3730 3030 2683 246.1 2179 1999 58 | 60 140D| 738|387 314 278 255 226 207 194 12 | 2
210] 450 | 252| 115 093 083 076 067 062 058 052 | 009 | 12 180D | 144.1| 768 624 552 507 449 23 | 35
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DS.DF TYPE

G Indgx ti::ﬂ: Net dynamic torque to (kgf-m) Canp;ﬂzl:]aft 2?:;3‘3
s period | Code Ts Indexes per min.NN(rpm) e Tx @
o (ka"m) 50 100 150 200 300 400 500 700 | (kgFm) (mm)
120 [250D | 4108 | 2351 1909 169.1 155.1 45 | 47
45D | 13| 069 059 045 038 031 027 022 0.06 10

60D | 240| 142 091 081 074 065 060 056 051| 011 12

70| 57| 28 23 20 18 16 15 14 13| 02 14

8D | 264| 90 90 90 87 77 70 66 59| 05 16
150 83D | 282 96 95 94 91 86 74 70 65| 06 19
100D | 343| 104 104 96 94 91 86 81 0.7 2
110D | 417| 206 167 148 136 120 110 103 08 2
140D | 77.3| 370 304 266 244 216 198 186 1.1 2
180D | 151.1| 735 597 529 485 430 394 22 35
250D | 437.2| 2268 1842 1631 149.6 1325 42 41

45D | 135| 063 054 043 036 029 025 02 0.06 10

60D | 244 | 107 087 077 071 063 057 054 048| 011 12

70| 59| 27 22 19 18 16 14 13 12| 02 14

80D | 272| 92 92 91 83 74 68 63 57| 05 16
180 83D | 289 98 97 95 92 88 75 72 68| 06 19
100D | 352| 106 103 99 97 94 92 86 84| 06 2
110D | 429 197 160 142 130 115 106 99 89| 07 2

140D | 795| 356 289 256 235 208 191 178 161 | 1.1 2

180D | 1917 | 90.7 737 653 599 530 486 455 24 | 40

250D | 4539 | 2188 177.7 1574 1444 127.8 40 | 47

45D | 14| 061 052 04 033 027 021 018 0.06 10

60D | 247| 103 083 074 068 060 055 051 047| 011 12

70| 60| 26 21 19 17 15 14 13 12| 02 14

8D | 277| 93 93 87 80 71 65 61 55| 05 16
210| 80| 203 101 98 67 94 90 77 74 71| 06 19
100D | 354/ 109 104 104 99 95 93 88 85| 07 2
110D | 436 190 154 137 125 111 102 95 86| 07 2

140D | 809 | 342 278 246 226 200 183 17.2 155 1.1 2

180D | 1949 | 874 710 628 576 510 468 438 23 | 40

250D | 625.3 | 300.6 2441 2162 198.3 1756 181.1 46 | 47

45D | 145| 059 048 037 03 027 021 018 0.06 10

10 60D | 249| 099 080 071 065 058 053 050 045| 0.11 12
70| 60/ 25 20 18 16 15 13 12 11| 02 14

8D | 281 93 93 85 78 69 63 59 53| 05 16
24()| 80| 02| 100 97 95 91 87 74 71 65| 05 19
100D | 362 125 124 118 113 106 101 96 91| 06 2

110D | 442 184 149 132 121 107 99 92 83| 07 2

140D | 818 | 331 269 238 218 193 177 166 150 1.0 2

180D | 197.1| 844 686 507 557 493 452 423 382 22 40

250D | 636.1 | 291.2 2366 209.5 1921 1701 158.1 146.0 45 | 41

45D | 15| 056 045 034 03 026 02 017 0.06 10

60D | 250| 096 078 069 063 056 051 048 043 | 0.0 12

70| 61| 24 20 17 16 14 13 12 11| 02 14

8D | 283| 94 93 82 75 67 61 57 52| 05 16
70| 80| %08 98 95 93 88 84 73 69 63| 05 19
100D | 366/ 123 1.8 112 109 95 94 91 84| 06 2

110D | 446 178 145 128 118 104 95 89 81| 07 2

140D | 825| 324 260 231 212 187 172 161 145 10 2

180D | 1986 | 818 664 588 540 478 438 410 371| 22 40

250D | 643.9 | 282.8 2297 2034 186.6 1652 151.6 141.8 44 | 47

45D | 152| 054 043 033 029 025 02 016 0.06 10

60D | 251| 093 076 067 061 054 050 047 042 0.0 12

70| 61| 23 19 17 15 14 13 12 11| 02 14

8D | 285| 94 90 80 73 65 59 56 50| 05 16
300/ 80| 33| 97 94 92 90 81 72 68 62| 05 19
100D | 374 121 115 109 104 93 91 88 81| 06 2

110D | 448| 173 144 125 114 101 93 87 78| 07 2

140D | 830 | 312 253 224 206 182 167 156 144 1.0 2%

180D | 199.8| 795 646 572 524 464 426 398 360| 22 40

250D | 649.6 | 275.3 2236 198.0 1816 160.8 147.5 138.0 44 | 4

45D | 152| 051 041 03 028 023 019 015 0.06 10

60D | 251| 090 073 065 060 053 048 045 041 0.0 12

330 7o | 61| 23 19 16 15 13 12 11 10| 02 14
8D | 287| 94 88 78 74 63 58 54 49| 05 16

83D | 34| 97 93 89 86 79 68 63 59| 05 19

Stops Indlex tﬁ::tlljt; Net dynamic torque to (kgf-m) Can.TﬁZ:aﬂ if:g:‘eg
S period | Code Ts Indexes per min.NN(rpm) oqeTx @
o (katm)| 59 100 150 200 300 400 500/ 700 | (ketm)| (mm)
100D| 371| 117 13 107 102 98 87 81 73| 06 | 22
MOD| 450| 169 137 121 111 99 90 85 76| 07 | 2
10[330 | 00| 83| 304 247 218 200 177 163 162 138 10 | 26
180D | 2006 | 774 629 557 511 452 415 388 351 21 | 40
250D | 6539 | 2684 218.0 193.0 1774 1568 1438 1345 43 | 47

40| 05] 031 021 019 015 043 006 | 10

60D| 094 049 040 035 032 029 026 009 | 10

70| 27| 16 13 14 14 09 09 02 | 12

80D| 243| 87 87 87 87 87 84 79 74| 06 | 16

83D| 253 89 89 88 88 88 86 81 76| 07 | 16
QO 10| 22| 22 21 118 e 102 98 07 | 19
10D| 355| 168 168 159 146 129 118 08 | 19
140D | 483 | 2719 227 201 184 163 10 | 2
180D | 1109 | 657 533 472 433 384 20 | 30
250D | 2467 | 1517 1233 109.1 34 | 40

40| 142 08 06 051 045 04 036 006 | 10

60D| 191 096 078 069 063 056 051 048 043| 009 | 10

700 28| 15 12 11 10 09 08 08 02 | 12

80D| 261| 90 90 90 90 87 80 75 68| 05 | 16

83D| 267 93 93 92 91 90 89 84 80| 06 | 16
120 10| 23| 135 132 128 104 98 95 90 07 | 19
MOD| 384 | 175 174 152 139 123 113 106 07 | 19
140D | 514 | 264 215 190 174 154 142 09 | 2
180D | 1182 | 622 505 447 410 363 19 | 30
250D | 3676 | 2115 1718 1521 1396 37 | 40

40| 142| 075 056 049 04 037 031 006 | 10

60D| 195 091 074 065 060 053 049 045 041| 009 | 10

700 29| 14 12 10 09 08 08 07 02 | 12

80D| 272 92 92 92 92 83 76 71 665 05 | 16
150| ®°| Z75| 96 95 95 94 93 a1 90 75| 06 | 1
100D 302| 136 134 133 121 110 105 92 07 | 19
10D| 400| 179 163 145 133 117 108 104 07 | 19
140D | 530 | 251 204 181 166 147 135 126 09 | 2
180D | 1267 | 626 509 450 413 366 336 19 | 30
250D | 385.0 | 2025 1644 1456 1336 1183 36 | 40

45D| 142] 071 054 047 04 035 03 006 | 10

12 60D| 197 086 070 062 057 050 046 043 039| 009 | 10
70| 30| 14 14 10 09 08 07 07 06| 02 | 12

80D| 278| 93 93 93 90 80 73 68 62| 05 | 16

83D| 281 98 98 98 93 90 86 79 75| 06 | 16
1801000 312| 146 143 126 123 108 94 88 80| 07 | 19
M0D| 409| 184 156 139 127 113 103 97 87| 07 | 19

140D| 793 | 372 302 267 245 217 199 186 168 10 | 22

180D | 1571 | 753 612 542 497 440 403 377 20 | 35

250D | 3955 | 1943 157.8 1397 1282 1135 34 | 4

45D| 142] 069 051 045 039 033 029 006 | 10

60D| 199 083 067 060 055 048 044 041 037| 009 | 10

70| 30| 13 11 09 09 08 07 07 06| 02 | 12

80D| 282| 94 94 94 87 77 70 66 59| 05 | 16
2{(| B0 22| 102 fo1 98 85 92 86 81 77| 05 | 1o
100D 323| 148 144 127 181 109 96 92 87| 07 | 19

MOD| 415| 182 151 133 122 108 99 93 84| 07 | 19

140D | 804 | 357 200 257 236 209 194 179 162 10 | 22

180D | 1590 | 723 587 520 477 423 388 362 20 | 3

250D | 4749 | 2291 1861 1648 1514 1338 1228 38 | 4

45D| 15| 061 050 043 036 03 027 006 | 10

60D| 200 080 065 057 053 047 043 040 036| 009 | 10

70| 30| 13 10 09 08 07 07 06 06| 02 | 12

80D| 285| 94 94 91 84 74 68 64 57| 05 | 16

83D| 296 96 96 95 87 77 71 67 60| 06 | 16
240 100D 334 | 143 141 111 109 98 94 82 76, 06 | 19
MOD| 419| 179 145 129 118 105 96 90 81| 06 | 19

140D | 807 | 344 280 248 227 204 184 173 156 10 | 22

180D | 1602 | 698 567 502 460 408 374 350 316, 19 | 35

250D | 4804 | 2214 1798 1592 1464 1293 1186 111.0 37 | 4

45D| 155 058 049 04 035 029 025 006 | 10
210 60| 201| 077 08 055 051 045 041 0% 03 0w | 10
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DS.DF TYPE

S Indlex ti::t:(; Net dynamic torque to (kgf-m) cariT“iTﬂ BsTeaer:/?
s period | Code Ts Indexes per min.NN(rpm) e Tx @
o (ka*m)| 50| 100 150 200 300 400 500 700 | (kgFm)| (mm)
70| 31| 12 10 09 08 07 07 06 06| 02 | 12

80D| 286 94 94 88 81 72 66 61 56| 05 | 16

0| 208 95 95 89 84 75 69 67 58| 05 | 16
070|100 343|145 143 140 130 108 102 92 89| 06 | 19
10D| 464 | 200 162 144 132 117 107 100 90| 07 | 19

140D| 812|333 274 240 220 195 179 167 154 | 10 | 2

180D 1611 | 675 548 488 446 394 362 338 06| 19 |

250D | 4844 |2146 1743 1543 1416 1253 1150 1075 37 | 4

45D| 155| 052 047 038 033 027 024 006 | 10

60D| 201 075 061 054 049 044 040 037 034 009 | 10

70| 31| 12 10 09 08 07 06 06 05| 02 | 12

80| 288 94 94 86 79 70 64 60 54| 05 | 16

12 300 80| 302| 95 95 89 87 78 74 68 60| 05 | 16
100D| 354 | 143 141 136 123 105 95 88 84| 06 | 19

10D| 466 | 194 158 140 128 113 104 97 88| 07 | 19

140D| 815|323 263 233 213 189 173 162 147 | 10 | 2

180D 1618 | 656 532 474 433 383 351 329 297 | 19 | 3

250D | 4872|2085 1694 1500 137.6 1218 1117 1045 36 | 40

45D| 155| 051 045 035 031 025 022 006 | 10

600 201 073 059 052 048 042 039 036 033 009 | 10

70| 31| 12 09 08 08 07 06 06 05| 02 | 12

80D| 29| 95 94 83 77 68 62 58 53| 05 | 16
30| $0| 03| 96 96 92 89 80 73 70 63| 05 | 16
100D| 357 | 143 141 132 114 98 92 86 81| 06 | 19

110D| 468 | 189 153 136 125 110 104 95 86| 07 | 19

140D| 817|315 256 226 208 184 169 158 143 | 10 | 2

180D 1623 | 638 518 459 421 373 342 320 289 | 19 | 3

250D | 4894 | 2034 165.0 1464 1340 1186 1088 1008 36 | 40

40| 15| 07 051 043 04 03 01 | 12

| 6oD| 206| 141 09 080 073 065 013 | 14
X | 70| 126) 69 63 56 52 46 42 39 04 | 16
D | g0 25| 114 14 102 94 83 76 07 | 19
80| 225| 117 116 105 97 86 79 07 | 19

100D 284 | 120 119 108 101 89 82 07 | 2

10D| 362| 125 125 125 125 125 122 114 07 | 16

Q) || 43| 208 208 16 179 159 146 09 | 19
180D| 659 | 376 305 27.0 248 14| 2

250D | 1786 |1086 882 784 25 | %0

45D| 167] 098 079 070 06 057 052 049 010 | 12

600| 529 265 245 191 175 155 142 133 120 048 | 14

X | 70| 151| 86 70 62 56 50 46 43 39| 04 | 16
120 so| 28| 122 114 101 82 82 75 70 06 | 19
80| 253| 125 117 104 95 84 78 74 07 | 19

100D 292 | 126 126 125 101 95 94 91 07 | 2

10D 381| 128 128 128 128 125 114 107 07 | 16
120/ M0| 41| 211 26 183 168 18 136 127 08 | 19
180D| 685 | 352 286 253 232 205 14| 2

16 250D | 2285 | 1281 1040 924 845 27 | %
45D| 181] 095 077 068 063 055 051 048 009 | 12

| 6D| 55| 253 206 182 167 148 136 127 145| 017 | 14
K 70| 161 83 67 60 55 48 44 42 38| 04 | 10
150 wp| 29| 27 111 98 90 s0 73 68 62| 06 | 10
80| 27.1| 128 114 103 93 84 74 72 65| 06 | 19

100D 302| 129 115 106 98 85 78 75 70| 06 | 2

10D| 391 130 130 130 130 118 108 104 92| 06 | 16
45() 10| 49| 213 195 172 158 140 128 120 08 | 19
180D 698 | 332 270 239 209 194 178 13 | 2

250D | 2349|1215 987 6874 801 710 26 | %0

45D| 190] 092 075 066 061 054 049 046 042 | 009 | 12

., | 60D| 566 243 197 175 160 142 130 122 140 047 | 14
X | 70| 68| 80 65 58 53 47 43 40 36| 03 | 16
1801 sn| 314| 156 127 113 103 91 84 78 74| 06 | 19
80| 325| 169 131 117 108 94 87 81 74| 06 | 19

100D 332| 174 136 125 113 100 93 84 77| 06 | 2

10D| 396 | 181 181 131 127 113 103 97 87| 06 | 16
180 M| ¢4| 214 185 64 150 133 122 114 103 08 | 19
180D 1045 | 496 403 356 327 290 266 248 15 | 2

250D | 2051|1494 1214 1073 984 871 28 | %

73

Stops Indlex tﬁ::tl"(; Net dynamic torque to (kgf-m) Cari’;;:aﬂ B;:;’f
s period | Code B Indexes per min.NN(rpm) e TX @
o (ka*m)| 50| 100/ 150 200/ 300 400 500/ 700 (kgFm)| (mm)
45D| 196 | 089 073 064 059 052 048 045 041 009 | 12

60D| 575 | 233 190 168 154 136 125 147 1.06| 016 | 14

X | 70| 173| 77 63 56 51 49 42 38 35| 03| 16
210) son| 325 | 152 124 109 100 89 82 76 69| 06| 19
83D| 334 | 155 128 112 104 92 85 79 72| 06 | 19

1000| 352 | 163 131 113 107 95 87 87 82| 06| 22

110D| 400 | 182 162 132 122 108 99 93 84| 06| 16
210 140D| 497 | 215 177 157 144 128 117 109 99| 08 | 19
180D | 1052 | 475 386 341 313 277 254 238 15 | 2

250D| 2079 | 1431 1162 1029 944 836 767 27 | 35

45D| 201|087 071 062 057 051 047 044 039 009 | 12

60D| 581 | 225 183 162 149 132 121 113 1.02| 016 | 14

X | 70| 176 | 75 61 54 50 44 40 38 34| 03| 16
240 wp| s34 | 148 120 106 98 86 79 74 67| 06| 19
83D| 343 | 151 123 109 91 89 82 77 71| 06 | 19

100D| 357 | 156 128 112 98 92 85 81 78| 06 22

110D| 402 | 182 162 128 117 104 95 89 81| 06| 16
20 140D| 499 | 210 174 151 139 123 113 105 95| 07 | 19
180D | 1057 | 457 371 329 302 267 245 229 07| 15| 2

250D| 2997 1379 1120 992 910 805 739 27 | 35

45D| 204 | 084 069 061 056 049 045 042 038 008 | 12

60D| 585 | 218 177 157 144 128 147 109 099| 016 | 14

X | 70| 178 | 73 59 52 48 43 39 37 33| 03| 16
210 | 0| 144 17 104 95 84 77 72 85 05| 19
16 80| 46| 147 120 107 99 87 81 76 74| 0§ | 19
100D| 363 | 150 123 110 102 93 84 79 75| 06| 2

110D| 404 | 182 162 124 114 101 92 86 78| 06| 16

140D| 504 | 203 165 146 134 119 109 102 92| 07 | 19
210 180D | 106.0 | 442 359 318 292 258 237 221 200| 14 | 2
250D| 301.0 1334 1083 959 880 77.9 715 668 27 | 35

45D| 206 | 082 067 059 054 048 044 041 037 008 | 12

60D| 588 | 212 172 153 140 124 144 106 096| 015 | 14

% | 70D 180 | 71 58 51 47 41 38 36 32| 03| 16
300/ son| as4| 141 114 101 93 82 75 70 64| 06 | 19
83D| 349 | 144 127 105 98 87 78 73 67| 06 | 19

100D| 374 | 156 130 112 102 90 82 76 74| 06| 22

10D| 405 | 182 142 120 110 98 90 84 76| 06 | 16

140D| 502 | 197 160 142 130 115 106 99 89| 07 | 19
300 180D | 106.3 | 429 348 308 283 250 230 215 194| 14 | 26
250D | 3020 | 1294 1051 931 854 756 694 649 27| 35

45D| 208 | 080 065 058 053 047 043 040 036 008 | 12

60D| 590 | 207 168 149 136 121 141 104 094| 015 | 14

X | 7oD| 181 | 69 56 50 46 40 37 35 34| 03| 16
330! sop| a7 | 137 11 99 91 80 74 69 62| 05| 19
83D| 351 | 139 114 102 94 85 77 72 65| 05| 19

1000| 381 | 143 118 107 87 86 81 75 73| 06| 22

110D| 406 | 183 132 117 107 95 87 81 74| 06| 16
330 140D| 502 | 192 156 138 127 112 103 96 87| 07 | 19
180D | 1064 | 417 339 300 275 244 223 209 189| 14 | 26

250D | 3027 1259 1023 906 831 736 675 63.1 26 | 35

45D| 115 | 065 052 04 033 029 008 | 10

60D| 176 | 094 076 068 062 055 010 | 12

700 50| 30 25 22 20 18 16 0.3 14

| sp| 28| 86 86 86 86 86 79 74 06 | 16
X 83D| 234 | 89 89 89 89 89 82 77 0.6 16
0 1000| 284 | 112 106 102 96 92 89 83 08 | 19
110D| 362 | 223 184 161 147 134 09 | 19

140D| 460 | 260 214 187 172 11| 2

20 180D | 1087 | 632 514 455 417 29 | 35
250D | 3127 | 1984 161.1 43 | 4

45D 145 | 07 062 049 041 033 029 025 007 | 10

60D| 233 | 118 096 085 078 069 063 059 012 | 12

s | 00| 55| 20 24 21 19 17 16 15 03 | 14
120 8D| 254 | 91 91 91 91 83 76 72 65| 06 | 16
83| 271 | 94 94 94 94 86 79 75 68| 06 | 16

1000 203 | 106 98 97 97 91 82 80 72| 07| 19

110D| 397 | 214 174 154 142 125 08 | 19
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DS.DF TYPE

DS.DF TYPE

G Indgx ti::ﬂ: Net dynamic torque to (kgf-m) Canp;ﬂzl:]aft 2?:;3‘3 e Indlex tf)tr:ﬂz Net dynamic torque to (kgf-m) Can.r?t;:aﬂ BST:;:?S
s period | Code s Indexes per min.NN(rpm) e Tx @ s period |Code i Indexes per min.NN(rpm) e Tx| @
g (ka"m)| 50 100 150 200/ 300 400 500 700 | (kgfm)| (mm) o (katm) 50 " 100 150 200 300 400 500 700 | (kgm) | (mm)
5 |MD| T38| 37 314 218 255 226 12 | 14 8D| 208 98 93 82 75 67 61 57 52| 05| 16
190 180 141|768 624 552 507 23 | 16 83D| 324|102 100 90 81 78 65 63 49| 05 | 16
250D | 41082351 190.9 1694 45 | 19 20 x 100D| 358| 106 104 94 94 95 87 76 72| 06 | 19
45D 13] 069 059 045 038 031 027 022 006 | 10 330 110D| 450| 169 137 121 114 99 90 85 76| 07 | 19
60D| 240| 112 091 081 074 065 060 056 oM | 12 140D | 833| 304 247 218 200 177 163 152 138| 10 | 22
70| 57| 28 23 20 18 16 15 14 02 | 14 180D | 2006 | 774 629 557 511 452 415 388 21| 3
_ | sm| 270| 94 94 94 91 80 74 69 62| 05| 16 250D | 6539|2684 2180 193.0 177.1 1568 1438 43 | 40
K ap| 281 97 o7 97 94 83 76 71 64| 06 | 1 45D| 05| 031 021 019 015 013 006 | 10
150 100D | 30.2| 102 104 100 97 87 79 75 67| 07 | 19 60D | 094| 049 040 035 032 029 009 | 10
10D 41.7| 206 167 148 136 120 110 08 | 19 70 27| 16 13 11 11 09 02 | 12
140D| 77.3| 370 301 266 244 216 198 1| 2 % 80D| 245 89 89 89 89 89 88 82 06 | 16
180D | 1511 735 597 529 485 430 22 | 3% 5| 8D| 265 93 93 93 93 93 90 85 06 | 16
250D | 437.2| 226.8 1842 163.1 1496 42 40 90 100D| 285| 103 98 98 98 95 94 88 0.7 19
45D| 135| 063 054 043 036 029 025 02 006 | 10 10D 355| 168 168 159 146 129 08 | 19
60D| 244| 107 087 077 071 063 057 054 048 041 | 12 140D | 483|279 227 201 184 10 2
0| 59 27 22 19 18 16 14 13 12| 02 | 1 180D | 1109 | 657 533 472 433 20 | 30
80D| 280 95 95 95 87 77 711 66 60| 05 | 16 250D | 246.7| 1517 1233 34| 40
X | g 292| 98 98 97 91 81 74 69 63| 06 | 16 45D| 142/ 08 06 051 045 04 036 006 | 10
1801000 | 312| 104 102 100 94 86 79 73 65| 07 | 19 60D| 1.93| 046 037 033 030 027 025 009 | 10
MOD| 429| 197 160 142 130 115 106 99 07 | 19 7o) 28] 15 42 41 10 08 08 02 | 12
140D| 795| 356 289 256 235 208 191 178 11| 2 % Zgg igg Z: gg :g z: gj 2: ;? ;; gz 12
R R R I R R R
D] 14] 061 052 04 033 027 021 0.8 006 | 10 10D | 384 [UZGIZAIRLTZ O 2 07 | 19
60D| 247| 103 083 074 068 060 055 051 047 | 041 | 12 ngg 1?;‘; Zg: 2;: Eg Z; 153 ?Z gé
0| 7 TR s | | @
% [ 5| 202 BETEET B TRETEE R VR BT 05 | o 45D| 142] 075 056 049 04 037 031 006 | 10
210/ 1000| 330| 104 103 100 90 82 75 71 65| 07 | 19 600 1.9 |(USIOTIRN0 6o Rg0 CORYOo O3 9 |l
10D| 436 190 154 137 125 114 102 95 07 | 19 ggg 2;3 ;g ;g ;2 g: 22 gz [7); o gg E
140D| 809 342 278 246 226 200 183 172 11| 2 % | @ w1l o8 98 97 97 93 84 78 12 05 | 1
2 18D 1949| 874 710 628 676 510 488 231 % 150/ 1000| 322| 107 107 105 103 98 87 82 75 07 | 19
2500|6253 ISR AIE A RO TIGT ad el 110D| 400| 179 163 145 133 117 108 1041 07 | 19

45D| 145 059 048 037 03 027 021 018 006 | 10
60D| 249| 099 080 071 065 058 053 050 045 0.11 12 24 ggg 1223 22; égg jé; 1?? ;g; 185 ?Z g;
Joo| 50 ERZSECUNRCOER CONRCONRLBR UG 02 | 250D | 385.0 | 2025 1644 1456 1336 36 | 40
y 80D| 204| 97 97 89 82 72 66 62 56| 05| 16 0| 142 ROy R R TR
CONILUIIRIE]| 0 00 @ G5 W G G0 GOl 60D 197| 086 070 062 057 050 046 043 039| 009 | 10
240|1000| 41| 104 103 100 90 82 75 71 65| 07 | 19 0| 30l 14 11 10 08 08 07 07 o | 1
10D | 44.2 [[RIECERC RN ZNNZOIN LA 2 07 | 19 sD| 28| 97 97 97 95 84 77 72 65 05| 16
140D| 818 334 269 238 218 193 177 166 10 | 2 % lan| 2 IR N T s | 6
180D| 197.1| 844 686 607 557 493 452 423 22 | % 180 1000 | 02| 10 104 104 99 98 84 78 72| 07 | 19
250D | 6361|2912 2366 2095 1921 170.1 45 | 40 1| ns TR A T o7 | 19
RN Ve G G 0E oA 02 O 006 | 10 140D| 540| 240 195 172 158 140 129 09 | 2
60D| 250| 096 078 069 063 056 051 048 043 | 040 | 12 1800 | 15711 755 612 542 497 440 403 20 | %0
70| 64| 24 20 17 16 14 13 12 14| 02 | 14 3500) 15555 R R 50 |
, |00 204 e U VOO 0.5 16 45D| 142] 069 051 045 039 033 029 006 | 10
X | 60| 20| 102 101 93 84 75 67 62 58| 0§ | 16 60D| 199| 083 067 060 055 048 044 041 037| 009 | 10
270/ 1000| 352| 107 106 98 88 79 75 68 63| 07 | 19 0 30 13 11 09 09 08 07 07 02 | 12
110D | 446 178 145 128 118 104 95 89 81 0.7 19 8D| 202| 97 97 97 91 81 74 70 63 05 16
140D| 825|321 260 231 212 187 172 161 145 10 | 22 > | 83D| 303| 101 101 1041 94 84 77 73 66| 06 | 16
180D | 1986 818 664 588 540 478 438 410 22 | 3 210/100m| 321| 110 106 104 97 87 79 76 74| 07 | 19
250D | 643.9 | 2328 229.7 2034 186.6 1652 151.6 44 40 10D| 415| 182 151 133 122 108 99 93 0.7 19
45D| 152| 054 043 033 029 025 02 0.6 0.06 10 140D | 546| 230 187 166 152 135 123 115 08 2
60D| 251| 093 076 067 061 054 050 047 042 | 0.10 12 180D | 159.0 | 723 587 520 477 423 388 20 30
D) 61 23 19 17 15 14 13 12 11| 02 14 250D | 47492291 186.6 1648 151.1 1338 38 | 40
80D| 207| 98 95 84 77 68 63 59 53| 05 | 16 45D 15| 061 050 043 036 03 027 006 | 10
X | 8| 323 102 101 90 81 71 67 65 60| 06 | 16 60D| 200| 0.80 065 057 053 047 043 040 036| 009 | 10
300/ 1000| 356| 108 103 94 86 75 72 69 63| 07 | 19 70| 30| 13 10 09 08 07 07 06 06 02 | 12
10D| 448| 173 141 125 114 104 93 87 78| 07 | 19 80D| 206 98 98 96 88 78 72 67 61| 05| 16
140D| 830 312 253 224 206 182 167 156 141| 10 | 22 3 | 83D| 305/ 102 102 104 93 82 75 71 65| 06 | 16
180D| 199.8| 795 646 572 524 464 426 398 22 | 3 240|100m| 328| 105 105 102 97 85 78 74 68| 07 | 19
250D | 649.6| 2753 2236 198.0 1816 160.8 147.5 44 | 40 10D| 419|179 145 129 118 105 96 90 81| 06 | 19
_ | 40| 15[ 051 041 03 028 023 019 015 006 | 10 140D| 550| 222 180 160 146 130 119 114 08 | 2
X | Gn| 251 09 073 085 060 053 048 045 041| 010 | 12 180D | 1602 | 698 567 502 460 408 374 350 19 | 30
330 70| 64| 23 19 16 15 13 12 14 10| 02 | 14 250D | 4804|2214 1798 1592 1461 1293 37 | 40

PS: O:1DWELL »:2DWELL @:3DWELL ¥:4DWELL

S Indlex ti::t:(; Net dynamic torque to (kgf-m) cariT“iTﬂ BsTeaer:/?
s period | Code Ts Indexes per min.NN(rpm) e Tx @
o (katm)| 50| 100 150 200 300 400/ 500/ 700 | (ketm)| (mm)
45D| 155| 058 049 04 035 029 025 0.06 10
60D| 201| 077 063 055 051 045 041 039 035 | 0.09 10
70D 31 12 10 09 08 07 07 06 06 0.2 12
8D| 298/ 98 98 93 86 76 70 65 59 0.5 16
X | 8| 305/ 113 113 110 105 95 91 85 7.1 0.5 16
270 100D | 316| 128 126 125 121 112 106 98 85 0.6 19
110D | 422| 173 141 125 114 101 93 87 79 0.6 19
140D | 553| 215 175 155 142 126 115 108 0.8 22
180D | 161.1| 67.5 548 486 446 394 362 338 1.9 30
250D | 4844|2146 1743 1543 1416 1253 1150 3.7 40
45D| 155| 052 047 038 033 027 024 0.06 10
60D| 201| 075 061 054 049 044 040 037 034 | 0.09 10
70D 31 12 10 09 08 07 06 06 05 0.2 12
8D| 300/ 99 99 91 83 74 68 63 57 0.5 16
24 X | 8p| 305 114 113 108 100 96 93 87 62 0.5 16
3m 100D | 312| 128 126 117 114 109 102 97 74 0.6 19
10D | 424| 168 137 121 111 98 90 84 76 0.6 19
140D | 825| 329 267 237 217 192 176 165 149 1.0 22
180D | 161.8| 656 532 471 433 383 351 329 19 30
250D | 487.2|2085 1694 150.0 137.6 121.8 111.7 3.6 40
45D | 155| 051 045 035 031 025 022 0.06 10
60D | 201| 073 059 052 048 042 039 036 033 | 0.09 10
70D 31 12 09 08 08 07 06 06 05 0.2 12
8D| 301 99 99 88 81 72 66 62 56 0.5 16
X | 8| 306] 118 116 112 101 87 86 80 64 0.5 16
330 100D | 314| 134 124 114 105 90 86 81 66 0.6 19
110D | 426| 164 133 118 108 96 88 82 74 0.6 19
140D | 828| 320 260 230 211 187 172 160 145 1.0 22
180D | 162.3| 638 518 459 421 373 342 320 1.9 30
250D | 489.4|203.1 165.0 146.1 134.0 118.6 108.8 3.6 40
45D | 1.15| 065 052 04 033 029 024 021 0.08 10
60D| 1.76| 094 076 068 062 055 050 047 0.10 12
70D 50/ 30 25 22 20 18 16 15 0.3 14
8| 227| 84 84 84 B84 83 76 71 64 0.6 16
® | gp| 234] 105 103 104 100 98 96 91 84 0.7 16
90 100D | 240| 204 161 140 127 112 100 0.8 19
110D | 36.2| 223 181 161 147 131 120 0.9 19
140D | 46.0| 206 211 187 172 152 1.1 2
180D | 108.7| 632 514 455 417 22 35
250D | 312.7|1984 161.1 142.7 43 40
45D 1.15| 07 062 048 041 033 029 025 0.07 10
60D| 233| 118 096 049 078 069 063 059 054 | 0.2 12
70D 55| 29 24 08 19 17 16 0.3 14
8D| 254/ 91 91 91 91 83 76 72 0.6 16
14 83| 259 111 111 110 110 103 97 92 0.7 16
120 100D | 26.3| 193 171 146 121 104 98 103 0.8 19
110D | 39.7| 214 174 154 142 125 115 108 0.8 19
30 140D | 738| 387 314 278 255 226 207 194 1.2 22
180D | 144.1| 768 624 552 507 449 2.3 35
250D | 410.8|235.1 190.9 169.1 155.1 45 40
45D 13| 069 059 045 038 031 027 022 0.06 10
60D | 240| 112 091 081 074 065 060 056 051 | 0.11 12
70D 57 28 23 20 18 16 15 14 0.2 14
8D | 270| 94 94 94 91 80 74 69 62 0.5 16
L 83| 279 115 114 114 111 100 95 89 84 0.6 16
150 100D | 287| 186 145 126 114 108 101 9.0 0.7 19
10D | 417| 206 167 148 136 120 110 95 0.8 19
140D | 773| 370 301 266 244 216 198 103 11 22
180D | 151.1| 735 597 529 485 430 394 186 22 35
250D | 437.2|2268 184.2 163.1 149.6 1325 42 40
45D | 1.35| 0.63 054 043 036 029 025 022 0.06 10
60D | 244| 107 087 077 071 063 057 054 048 | 0.11 12
70D 59 27 22 19 18 16 14 13 0.2 14
X | sD| 280/ 95 95 95 87 77 74 66 60 0.5 16
180 83D | 287| 116 115 115 107 96 90 86 79 0.6 16
100D | 293| 17.7 142 121 118 112 96 93 82 0.7 19
110D | 429| 197 160 142 130 115 106 99 89 0.7 19
140D | 795| 356 289 256 235 208 191 17.8 16.1 1.1 2
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G Indgx t?rzﬂce Net dynamic torque to (kgf-m) Cargﬂil:]aﬁ Bsf:ws
s period | Code Ts Indexes per min.NN(rpm) e Tx @
o (katm)| 55 100/ 150 200 300 400 500/ 700 (kotm)| (mm)
® gD | 1917| 907 737 653 599 530 486 455 24 | 3
180| 2500 | 4539|2188 1777 1574 1444 1278 40 | 40
45D 14| 061 052 04 033 027 021 048 006 | 10

60D 247| 103 083 074 068 060 055 050 047 041 | 12

70, 60| 26 21 19 17 15 14 13 02 | 14

80D| 287| 96 96 92 84 75 69 64 58 05 | 16

® | gp| 203| 116 116 112 104 94 88 83 72| 06 | 16
210 1000| 312|170 134 116 113 106 95 91 79| o7 | 1
MO0D| 436] 190 154 137 125 114 102 95 86| 07 | 19

140D| 809| 342 278 246 226 200 183 172 155, 11 | 22

180D| 1949| 874 710 628 576 510 468 438 23 | 3%

250D | 6253|3006 244.1 2162 1983 1756 161.1 46 | 40

45D| 145) 059 048 037 03 027 021 048 006 | 10

60D| 249| 099 080 071 065 058 053 050 045| 041 | 12

70| 60| 25 20 18 16 15 13 12 11| 02 |

80D| 291| 97 97 89 82 72 66 62 56 05| 16

® | g3p| 296|117 117 109 102 81 77 71 63| 06 | 16
240 00| 33| 163 128 115 116 92 87 &4 72| 07 | 19
M0D| 442| 184 149 132 124 107 99 92 83| 07 | 19

140D| 818| 331 269 238 218 193 177 166 150 10 | 22

180D| 197.1| 844 686 607 557 493 452 423 382 22 | 35

250D | 636.1|291.2 2366 2095 1924 170.1 1561 146.0 45 | 40

45D| 15| 056 045 034 03 026 02 017 006 | 10

60D| 250| 096 078 069 063 056 051 048 043| 010 | 12

70 61| 24 20 17 16 14 13 12 11| 02 | %

30 80D| 294| 98 98 87 79 70 64 60 55 05| 16
® gD 302/ 118 118 102 96 82 74 68 61| 06 | 16
270/ 10m| 24| 156 123 18 15 94 o1 86 70| o7 | 1
M0D| 446| 178 145 128 118 104 95 89 81| 07 | 19

140D| 825| 321 260 231 212 187 172 161 145 10 | 22

180D| 1986| 818 664 588 540 478 438 410 371 22 | 35

250D | 6439|2828 2297 2034 1866 1652 1516 1418 44 | 40

45D| 152| 054 043 033 029 025 02 016 006 | 10

60D| 251| 093 076 067 061 054 050 047 042| 010 | 12

70 61| 23 19 17 15 14 13 12 11| 02 | 1

80D| 297| 98 95 84 77 68 63 59 53| 05| 16

® | gp| 307 118 15 100 91 84 76 74 64| 06 | 16
300 00| 28| 154 121 112 109 100 92 86 74| o7 | 19
M0D| 48| 173 141 125 114 104 93 87 78| 07 | 19

140D| 830| 312 253 224 206 182 167 156 141 10 | 22

180D| 1998| 795 646 572 524 464 426 398 360 22 | 35

250D | 6496|2753 2236 1980 1816 160.8 1475 1380 44 | w0

45D| 152| 051 041 03 028 023 019 015 006 | 10

60D| 251| 090 073 065 060 053 048 045 041| 010 | 12

70 61| 23 19 16 15 13 12 11 10| 02 | 14

8D| 298| 98 93 82 75 67 61 57 52| 05| 16

® G| 34| 117 114 97 87 83 74 69 68 06 | 16
330 00| 2| 46 119 108 104 92 85 &1 72| o7 | 19
10D| 450| 169 137 121 111 99 90 85 76| 07 | 19

140D| 833| 304 247 218 200 177 163 138 10 | 22

180D| 2006| 774 629 557 511 452 415 388 351 21 | 35

250D | 6539|2684 2180 1930 177.1 1568 1438 1345 43 | @

80| 215 114 114 102 94 83 76 07 | 19

*90| 8D 21| 117 114 108 102 93 84 06 | 19
1000 227| 123 123 113 103 98 07 | 19

1oD| 362| 125 125 125 125 125 07 | 16

X |1400| 463| 208 208 196 179 159 09 | 19
90 |1s0| 59| 376 305 270 28 14| 2
30 250D | 17861086 882 25 | 30
80D| 234| 87 87 87 82 173 67 06 | 19
%120/ 83| 237| 118 116 110 102 94 06 | 19
100D| 245| 122 123 113 103 98 07 | 19

1oD| 381| 128 128 128 128 125 114 07 | 16

¥ |140D| 481] 211 206 183 168 148 136 08 | 19
120 1800 | 685| 352 285 253 232 14| 2
250D | 2285|1281 1040 921 27 | 3

PS: O:1DWELL >:2DWELL @:3DWELL ¥r:4DWELL
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DS.DF TYPE

Stops Indlex ti::t:; Net dynamic torque to (kgf-m) Ciirzti:):aﬂ Bsf:er:?eg
S period |Code Ts Indexes per min.NN(rpm) e Tx @
® (kgtm)| 50 100 150 200 300 400/ 500 700 | (kgf-m)| (mm)
%150| 80D | 269 | 127 111 98 90 80 73 68 06 19
83D | 287 | 128 114 101 93 83 74 712 06 12

s¢ |100D| 352 | 129 128 128 127 114 105 89 06 14
150 10D | 391 | 130 130 130 130 118 108 104 06 16
140D | 489 | 213 195 172 158 140 128 08 19

180D | 698 | 332 27.0 239 219 194 13| 2

250D | 2349 | 1215 987 874 804 26 | 30
#180| 80D | 314 | 156 127 113 103 91 84 78 0.6 19
83D | 337 | 129 116 108 95 85 76 74 06 12

s¢ 1000|354 129 126 128 27 114 105 89 06 14
180 10D | 3906 | 134 131 131 127 113 103 97 06 16
140D | 494 | 214 185 165 150 133 122 114 08 19

180D | 1045 | 496 403 356 327 290 266 15 | 2

250D | 295.1 | 149.1 1211 1073 984 28 | 30
+#210| 80| 325 | 152 124 109 100 89 82 76 69| 06 19
83D | 341 | 127 114 106 93 83 74 72 67| 06 12

100D | 373 | 129 128 127 116 94 91 89 81 | 06 14

X 110D | 400 | 132 132 132 122 108 99 93 84 | 06 16
210 1400 | 497 | 215 177 157 144 128 117 109 08 | 19
180D | 1052 | 47.5 386 341 313 277 254 15 | 2

250D | 297.9 | 1431 1162 1029 944 836 27 | 30
¥240| 80D | 334 | 148 120 106 98 86 79 74 67| 06 19
83D | 352 | 126 112 104 91 91 73 74 60| 06 12

s¢ |10D| 381 129 128 127 116 95 92 89 &1 06 14
32240 10D | 402 | 132 132 128 117 104 95 89 81| 06 | 16
140D | 499 | 210 174 151 139 123 113 105 07 19

180D | 1057 | 457 371 329 302 267 245 229 15 | 2

250D | 299.7 1379 1120 992 910 805 27 | 30
Q70| 80D | 339 | 144 117 104 95 84 77 72 65| 06 19
8D | 357 123 112 102 93 82 74 71 60| 06 12

100D | 383 | 129 128 121 112 96 92 86 78 | 06 14

X [110D| 404 | 132 132 124 114 104 92 86 78| 06 16
270 1400 | 501 | 203 165 146 134 119 109 102 92 | 07 19
180D | 1060 | 442 359 318 292 258 237 221 14 | 2

250D | 301.0 | 1334 1083 959 880 77.9 27 | %
¥300| 80D | 344 141 114 101 93 82 75 70 64| 06 19
8D | 362 122 110 98 91 81 72 69 58| 06 12

100D | 385 | 127 126 119 108 103 87 74 66 | 06 14

M [1100| 405 | 132 132 120 110 98 90 84 76| 06 16
300|140 | 502 | 197 160 142 130 115 106 99 89 | 07 19
180D | 1063 | 429 348 408 283 250 230 215 14 | 2

250D | 3020 | 1294 1051 931 854 756 694 27 | %
#330| 80| 347 | 137 111 99 91 80 74 69 62| 05 19
83D | 365 120 108 96 89 79 70 67 56 | 05 12

1000 | 386 | 125 124 117 103 91 82 76 65| 06 14

X 1100 | 406 | 133 132 117 107 95 87 81 74| 06 16
33010 | 502 | 192 156 138 127 112 103 96 87 | 07 19
180D | 1064 | 417 339 300 275 244 223 209 14| 2

250D | 3027 | 1259 1023 906 831 736 675 26 | 30

70 27 16 13 11 11 09 09 02 12

80D| 245| 89 89 89 89 89 88 82 06 16

83D | 272 | 109 109 109 109 109 108 102 06 16

® loon| 24| 146 146 137 124 07 19
90 10| 35| 68 168 159 146 08 19
140D | 483 | 279 227 201 184 10 | 2

180D | 1109 | 657 533 472 433 384 20 | 30

250D | 246.7 | 151.7 1233 1094 34 | 40

70 28| 15 12 11 10 09 02 12
36 8D| 268 | 93 93 93 93 92 84 79 05 | 16
e |80 21| 113 113 113 113 112 104 99 06 16
120 100D | 367 | 155 151 132 126 114 07 19
10D | 384 | 175 174 152 139 123 07 19

140D | 514 | 264 215 190 174 154 09 | 2

180D | 1182 | 622 505 447 410 363 19 | 30

250D | 367.6 | 2115 1718 1521 1396 37 | &

e (70D 29| 14 12 10 09 08 08 02 12
150 80D| 280 | 95 95 95 95 88 80 75 68| 05 16
83D | 297 | M5 115 115 115 108 82 95 86 | 05 16

PS: O:1DWELL >:2DWELL @:3DWELL :4DWELL

Stops Indgx gt:]ﬂ(; Net dynamic torque to (kgf-m) Carir;;t:laﬂ 2?:;3‘5
s period | Code Ts Indexes per min.NN(rpm) e Tx @
® (kafm)| 50 | 100 150 200 300 400/ 500 700 | (kgf-m)| (mm)
100D| 384| 158 143 123 113 97 88 07 | 19

e 10D 400/ 179 163 145 133 117 108 07 | 19
150 140D| 530| 251 204 181 166 147 09 | 2
180D| 126.7| 626 509 450 413 366 336 19 | 30

250D| 3850|2025 1644 1456 1336 1183 36 | 40

70| 30/ 14 11 10 09 08 07 02 | 12

8D| 288/ 97 97 97 95 84 77 72 65| 05 | 16

83D| 302| 127 127 127 120 110 100 102 68| 06 | 16

® |100D| 386/ 161 153 136 123 112 102 07 | 19
180 t100| 409| 181 156 139 127 113 103 07 | 19
140D 540| 240 195 172 158 140 129 377 09 | 2

180D| 157.1| 753 612 542 497 440 403 20 | 30

250D| 3955|1943 1578 1397 1282 1135 34 | 40

700 30/ 13 11 09 09 08 07 07 02 | 12

80D| 202| 97 97 97 91 81 74 70 63| 05 | 16

83D| 314| 127 127 127 120 110 100 102 68| 05 | 16

® |100D| 392 161 153 136 123 112 102 07 | 19
210/ 1100|415 182 151 133 122 108 99 93 07 | 19
140D| 546| 230 187 166 152 135 123 08 | 2

180D 159.0| 723 587 520 477 423 388 362 20 | 30

250D| 4749|229.1 1861 1648 151.1 1338 1228 38 | 40

700/ 30/ 13 10 09 08 07 07 06 02 | 12

8D| 206/ 98 98 96 88 78 72 67 61| 05 | 16

83D| 317 128 128 106 94 85 84 75 05 | 16

36 ® 00D 401/ 160 141 113 105 96 92 84 06 | 19
240 10| 419|179 145 129 118 105 96 90 06 | 19
140D| 550| 222 180 160 146 130 119 114 08 | 2

180D| 160.2| 698 567 502 460 408 374 350 316| 19 | 30

250D| 4804|2214 179.8 159.2 1461 1293 1186 1110 37 | 4

70| 31| 12 10 09 08 07 07 06 02 | 12

8D| 208/ 98 98 93 86 76 70 65 59| 05 | 16

83D| 319 128 128 103 92 83 81 74 57| 05 | 16

® |100D| 403/ 160 138 110 103 93 89 83 06 | 19
270|100 422 173 141 125 114 101 93 87 06 | 19
140D 553| 215 175 155 142 126 115 108 08 | 2

180D| 161.1| 67.5 548 486 446 394 362 338 306| 19 | 30

250D| 4844|2146 1743 1543 1416 1253 1150 1075 37 | 40

70 31| 12 10 09 08 07 06 06 05| 02 | 12

8D 300/ 99 99 91 83 80 68 63 57| 05 | 16

83D| 321 129 129 104 90 84 79 73 62| 05 | 16

® || 405 157 124 112 103 90 85 82 71| 08 | 19
300 1o 424 168 137 121 111 92 90 84 76| 06 | 19
140D| 825| 329 267 237 217 192 176 165 149 | 10 | 22

180D| 161.8| 656 532 47.1 433 383 351 329 297 | 19 | 30

250D| 487.2|2085 1694 150.0 137.6 1218 1117 1045 36 | 40

700 31| 12 09 08 08 07 06 06 05| 02 | 12

8D| 301| 99 99 88 81 72 66 62 56| 05 | 16

e B 31129 120 98 90 81 76 11 58| 05| 16
100D| 408| 153 124 112 103 91 86 80 74| 06 | 19
330 110D| 426| 164 133 118 108 96 88 82 74| 06 | 19
140D| 828| 320 260 230 211 187 172 160 145| 10 | 22

180D| 1623| 638 518 459 421 373 342 320 289| 19 | 30

250D| 489.4/203.1 1650 1461 1340 1186 1088 1018 36 | 40

700] 50[ 30 25 22 20 18 16 15 03 | 14

8D| 227| 84 84 84 84 83 76 71 64| 06 | 16

83D| 245/ 103 103 103 103 85 06 | 16

K [1000| 346|196 164 141 126 87 07 | 19
90 |1100| 62| 223 181 161 147 89 09 | 19
140D| 460| 260 214 187 172 152 120 11| 22
40 180D| 1087| 632 514 455 417 22 | 3
250D| 3127|1984 1611 1427 43 | 40

700 55| 29 24 21 19 17 03 | 14

80D| 254/ 91 91 91 91 83 76 72 06 | 16

Y | 8D 275 106 106 106 106 91 06 | 16
120 10o0| 369| 192 156 137 131 94 07 | 19
110D 397| 214 174 154 142 97 08 | 19

140D| 738| 387 314 278 255 12 | 2

DS.DF TYPE
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o Indgx g::ﬂ: Net dynamic torc!ue to (kgf-m) Canp;ﬂf)l:]aft B;:;:‘g Stops Indlex tﬁ::tlﬁ Net dynamic torc!ue to (kgf-m) Carirzﬁzr:]aﬂ Bsf:g:‘s
s period | Code Ts Indexes per min.NN(rpm) e Tx| @ s period | Code Ts Indexes per min.NN(rpm) oqeTx @
® (kgfm) 50 100 150 200 300 400 500 | 700 | (kgf-m)| (mm) ® (kgtm)| 50 | 100 150 200 300 400 500 700 | (kgf-m)| (mm)
1*;50 180D | 1441 | 768 624 552 507 449 23 35 % 70 28 15 12 11 10 09 02 | 12
250D | 4108 | 2351 1909 169.1 155.1 45 40 80D| 268 93 93 93 93 92 84 79 05 | 16
10| 57| 28 23 20 18 16 15 02 | 120| &0 283 96 96 95 95 94 92 89 05 | 16
80D| 270| 94 94 94 91 80 74 69 05 16 1000 362| 113 113 110 110 108 103 06 | 19
83D 25| 112 112 110 108 91 83 74 06 16 110D| 381 128 128 128 128 125 114 07 19
75\’ 100D | 381 | 187 156 132 123 112 0.7 19 [ ] 140D| 481| 211 206 183 168 148 08 o))
150/ 10| #17| 206 167 148 136 120 08 19 120/ 1800| 1182| 622 505 447 410 363 19 | 30
140D | 773 | 370 301 266 244 216 14 2 250D | 3676|2115 1718 1524 1396 37 | 47
180D | 1511 | 735 597 529 485 430 394 22 35 01 201 14 12 10 09 08 02 | 12
250D | 4372 | 2268 1842 163.1 149.6 1325 42 40 % | so| 20| 95 95 95 95 88 80 75 05 | 16
70D | 59 IR Z I 0z | 14 150 en| 24| 98 98 97 97 95 90 87 05 | 16
80D 280| 95 95 95 87 77 74 66 60 | 05 16 STARERl (5 hc e D e e TR
% 12;3 321 1;2 };g };f 1?; 122 g: WU 82 12 110D| 391| 130 130 130 130 118 108 06 | 19
180 110D 42j9 19:7 16j0 14:2 13:0 11:5 10:6 0:7 19 @ 1ol s R 08 2
wuon| 795 386 289 258 35 208 T 5 150/ 1600 | 1267 626 509 450 413 366 336 19 | 22
on | 1517 IO I R R N R 24 % 250D | 3850|2025 1644 1456 1336 118.3 36 | 30
250D | 4539 | 2188 177.7 1574 1444 1278 40 40 * ggg zgg ;‘; ;; ;3 22 gj 3; 75 65 gi E
70| 60| 26 21 19 17 15 14 13 02 14 180 & 29'7 10'1 10'1 9'8 9'8 9'7 8'7 3-5 7'8 0'5 o
80D| 287| 96 96 92 84 75 69 64 58 | 05 16 : S © : LS L ;
0| 307! 15 114 13 98 87 82 76 71 | 05 % 100D 372 116 116 112 112 106 103 92 06 | 19
Y 1000 412 174 150 129 117 107 96 06 19 o 100 396 131 131 131 127 113 103 o 06 | 19
210|100 | 36| 190 154 137 125 114 102 07 19 180 140D| 494| 214 185 164 150 133 122 08 | 22
140D | 809 | 342 278 246 226 200 183 11 2 180D| 157.1| 753 612 542 497 440 403 37.7 20 | 2
180D | 1949 | 874 710 628 57.6 510 468 438 23 | 3% 250D | 3955 1943 157.8 139.7 1282 1135 34 | 30
250D | 6253 | 300.6 2441 216.2 1983 1756 161.1 46 | 40 * 700 30 13 11 09 09 08 07 02 | 12
70| 60 25 20 18 16 15 13 12 02 14 210 80D| 292, 97 97 97 91 81 74 70 63 0.5 16
80D | 29.1 97 97 89 82 72 66 62 56 05 16 83D| 304| 101 101 98 98 97 84 81 75 05 16
83D | 321| 15 14 112 97 86 81 75 69 | 05 16 1000 382| 117 117 115 115 102 98 89 06 | 19
Yo [100D| 417 172 148 127 115 103 92 86 06 19 10D| 400| 132 132 132 122 108 99 93 06 | 19
240 10| 42| 184 149 132 1214 107 99 92 07 2 48 ® |uom| 497 25 W7 157 144 128 17 109 08 | 22
140D | 81.8| 331 269 238 218 193 177 10 35 210 180D| 1590| 723 587 520 47.7 423 388 362 20 | 2
40 180D | 197.1| 844 686 60.7 557 493 452 423 382 | 22 4 250D | 4749(229.1 1861 1648 1511 1338 1228 38 | 30
250D | 636.1 | 291.2 236.6 209.5 192.1 170.1 156.1 146.0 45 60 70D 300 13 10 09 08 07 07 06 0.2 12
70 61 24 20 17 16 14 13 12 11| 02 14 % |sp| 206/ 98 98 96 88 78 72 67 61| 05 16
80D | 294 98 98 87 79 70 64 60 55 05 16 240 83| 315| 102 102 99 99 85 84 79 73 05 16
80 36| 116 115 110 94 85 79 73 67 | 05 16 100D| 386| 117 117 110 108 99 94 86 06 | 19
3 [1000| 421| 168 139 125 112 101 89 86 06 19 1D 402) 132 132 128 117 104 95 89 06 | 19
270|110| 6| 178 15 128 118 104 95 89 07 | 19 ® |uom| 499] 210 4 151 139 123 113 105 07 | 2
40D | 825| 321 260 231 212 187 172 164 0 2 240 1500 | 1002| 695 567 502 460 408 374 360 316 | 19 | 2
180D] 1986 618 664 588 540 47.8 438 410 371 | 22 | 35 2500| 480.4| 221.4 1798 1592 1464 1293 1186 111.0 37 | 30
250D | 6439 | 2828 229.7 2034 1866 165.2 1516 141.8 44 40 0| 31 R R AT 02 | 1
70 61| 23 19 17 15 14 13 12 11 | 02 14 % o T s
800207, s R AT R T 05 G 270| en| 320] 102 102 99 97 83 82 77 71| 05 | 16
o ) e —— e | MRS S
300 o} wa | s uhi_tas it ot 03 a1} o7 | ® || i TN o |
0D 830 M 2TAS 24 A6 HBZIART S 1 2 270 180D 161.1 37'5 54'3 48.6 44.6 39'4 35'2 33'8 306 1-9 2
180D | 1998 | 795 646 572 524 464 426 398 360 | 22 35 : Bt o : o 908 :
2500 | 6496 | 2753 2236 1980 1816 1608 147.5 1380 44 | a0 2500 | 4044 O o OO 2 RIS OMIOTED s ||
0] 611 23 19 16 15 13 12 14 10 | o2 m N 700 31/ 12 10 09 08 07 06 06 02 | 12
o0 208! 98 93 82 75 67 64 57 52 | 05 1 300 80D| 300/ 99 99 91 83 74 68 63 57| 05 | 16
83D| 326| M6 114 106 90 81 74 69 62 | 05 | 16 830 | 325 [RICCRRIOSENEC B (RO OO Sy 05 | 16
* 1000 421| 165 134 118 107 94 82 79 06 19 100D 389, 117 117 108 103 96 87 82 80 0.6 19
3%110D 50| 169 137 121 1141 99 90 85 07 19 ° 110D| 405| 132 132 120 110 98 90 84 76 06 19
140D | 833 | 304 247 218 200 177 163 152 10 2 3(x) 140D| 502| 197 160 142 130 115 106 99 0.7 22
180D | 2006 | 774 629 557 511 452 415 388 351 21 35 180D | 161.8| 656 532 471 433 383 351 329 297 19 22
250D | 653.9 | 2684 218.0 193.0 177.1 156.8 143.8 134.5 43 40 250D | 467.2| 2085 169.4 150.0 137.6 121.8 111.7 104.5 36 30
70 27] 16 13 11 11 09 09 02 12 x 70 31 12 09 08 08 07 06 06 02 | 12
¢ | 8D| 243| 87 87 87 87 87 84 79 74 | 06 16 80D| 301| 99 99 88 81 72 66 62 56| 05 | 16
OQ| ®p| 275 92 92 92 92 90 88 83 81 | 08 16 330 0| 37| 103 103 94 93 79 78 73 64| 05 | 16
48 100D| 341| 109 107 106 105 103 07 19 100D| 391| 118 118 107 103 89 84 81 70| 06 | 19
10D | 362| 125 125 125 125 125 07 19 110D| 406| 133 132 117 107 95 87 81 74| 06 | 19
® 140D 463| 208 208 196 17.9 0.9 19 ® D) s02| 192 156 138 127 112 103 96 87| 07 | 22
O0 1800 | 1109 | 657 533 472 433 384 20 2 330|160 1623| 638 518 459 421 s 2 320 89| 19 | 2
250D | 2467 | 1517 1233 109.1 34 30 250D | 487.2|203.1 1650 1461 1340 1186 10881018 36 | 30
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Index Sl Net dynamic torque to (kgf-m) Ca.m‘shatt G
Stops period | Code torque Indexes in.NN riction | sleeve
s Ts per min.NN(rpm) torque T, @
¥ (kotm)| 50 100 150 = 200 300 400 500 (kgtm) (mm)
8DT| 305| 113 97 81 73 61 52 09 | 2
110D7| 569| 245 199 176 162 143 131 123 10 | 26
140DT| 1046 | 500 406 360 330 292 268 17 4
27018007 2304 | 1202 895 793 727 644 591 32 | 47
2100T| 3447|1519 1233 1093 1002 887 1| =
250DT| 5276 | 2187 1776 1573 1443 55 | 60
350DT|1262.3 | 5106 4381 3879 3558 06 | 80
8DT| 21| 110 94 79 70 58 50 09 | 2
100T| 599| 243 198 175 161 142 130 122| 10 | 2
140D7| 1114 | 500 406 360 330 292 268 251 17 | 40

4 1300 woor| 2649|1101 894 792 726 643 590 31 | 4
2100T| 3462|1493 1227 1085 996 879 2 | =
250DT| 5519 | 2167 1760 1559 1430 1266 53 | 60
350DT|1697.0 | 6815 5847 5177 4749 17 | 8
8DT| 36| 107 94 76 68 56 50 09 | 2
10D7T| 625| 241 196 174 159 141 129 121 10 | 2
140DT| 1173 | 499 405 359 329 291 267 250 16 | 40
330|soot| 2576 [1007 891 789 724 641 588 550| 30 | 47
210D7| 3516 | 1481 1216 1071 984 856 10 | %
250DT| 7283|2013 2366 2095 1922 1701 60 | 60
350DT|17726 | 6769 5807 5142 4717 14 | 80
8DT| 215| 73 60 51 42 40 09 | 19
11007 322| 161 131 116 106 94 08 | 19
14007 439| 222 180 159 146 130 119 1| %
18018007 1028 | 553 449 398 365 323 206 27| 22 | 35
210DT| 2133|1064 864 765 702 33| @
250DT| 3100 | 1511 1227 1087 3| @
350D7| 6988 | 3287 2820 79 | 60

8DT| 227| 73 60 50 40 38 07 | 19
1007 350| 160 130 115 106 94 08 | 19
140DT| 702| 346 281 249 228 202 86 12 | 3
2108o07| 1355 | 692 562 498 456 404 24 | 3%
2100T| 2182|1027 834 739 677 509 31| 4
250DT| 3339|1497 1216 1077 988 | @
350DT| 9631|4411 3785 3351 86 | 60

80T| 22| 85 71 62 57 51 07 | 19
11007T| 410| 183 149 132 121 107 08 | 19
140DT| 754| 345 280 248 228 201 98 92| 12 | 3%
240 18007 1460 | 690 560 496 455 403 185 23 | %
2100T| 2231[1026 831 736 669 596 31| @
250DT| 4141|1806 1467 1299 1191 45 | 47

5 350DT|1027.3 | 4377 3755 3325 83 | 60
8DT| 260| 81 65 58 55 48 07 | 19
11007| 430| 181 147 130 120 106 97 91| 08 | 19
140DT| %64 | 440 357 316 200 257 236 20| 13 | 3
270 18007 1933 | 888 722 639 586 519 476 25 | 3%
210DT| 3325|1408 1144 1013 929 823 35 | 47
250DT| 4320 | 1780 1446 1280 117.4 13| @
350D7|14013 | 5935 5092 4508 4136 99 | 60
8DT| 278| 80 64 57 50 45 07 | 19
10DT| 47| 179 145 129 118 104 08 | 19
140D7| 1009 | 436 354 313 288 255 96 90| 13 | 3
300 |8007) 2022| 880 715 633 581 514 234 218| 24 | 35
21007| 3365 1389 1126 1002 921 818 472 36 | 47
250DT| 4463 | 1753 1424 1261 1157 1024 02 | @
350DT|1458.4 | 5866 5033 4456 4088 97 | 60
8DT| 283| 79 64 56 49 43 07 | 19
11007 460| 176 143 127 116 103 95 88| 08 | 19
140DT| 1087 | 454 368 326 299 265 243 27| 13| 3
330 soot| 2007 | 871 708 627 575 509 467 437 24 |
210DT| 3457|1376 1121 996 917 806 795 36 | 47
250DT| 6129|2448 1988 1760 1615 1430 1312 19 | @
350DT|15055 | 5792 4969 440.0 4036 94 | 60
8DT| 231| 77 62 54 46 4l 07 | 16
11007 355| 180 148 131 120 106 08 | 19
14007 489| 253 205 182 167 148 97 10| 2
180 |1e007| 1113 | 503 481 426 391 20 | %0
(8} 2100T| 1797 | 880 714 632 580 27 | 3
250DT| 2482|1167 948 839 34| 4
350DT| 7705 | 3718 3190 2825 74 | 60
210 0T 22| 77 60 53 44 40 07 | 16
1007| 381| 180 146 129 119 105 96 90| 07 | 19

Index Sk Net dynamic torque to (kgf-m) Cam§haﬂ Beany
Stops period | Code torque Indexes in NN ficion | sleeve
s Ts per min.NN(rpm) torque Tx| @
@ (ko) 50 100 | 150 200 300 | 400 500 | (kaf-m)| (mm)
140DT| 528| 251 204 180 165 146 1.0 22
180DT| 1205| 589 478 424 389 344 1.9 30
21021001 1907| 909 738 654 600 530 25 35
250DT| 359.3| 1678 1363 120.7 110.7 39 40
350DT| 826.1 367.6 3154 2793 71 60
80DT| 250 74 6.0 518 44 4.0 0.7 16
110DT| 401| 177 144 128 117 104 95 89| 07 19
140DT| 822| 385 313 27.7 254 225 206 11 2
240 180DT| 1327| 618 502 444 408 361 20 30
210DT| 1965, 905 749 678 625 549 25 35
250DT| 375.6| 164.8 1339 1186 108.8 37 40
350DT| 869.4| 3623 3108 275.2 6.9 60
80DT| 272 84 70 6.2 57 5.0 0.7 16
110DT| 458, 201 163 145 133 118 108 101| 08 19
270 140DT| 858| 380 308 273 251 222 203 190 11 22
6 180DT| 138.9| 610 496 439 403 356 327 19 30
210DT| 271.8| 1147 932 825 757 67.0 28 40
250DT| 388.1| 1618 1314 1163 106.7 945 36 40
350DT| 1150.8| 481.7 4132 3659 335.7 .7 60
80DT| 289, 81 6.8 6.0 5.4 4.7 0.7 16
110DT| 47.1| 198 161 142 131 116 106 99| 07 19
w 140DT| 888| 374 304 269 247 219 201 188 11 22
180DT| 1736 754 613 542 498 441 404 21 30
210DT| 2925| 1342 1076 975 864 769 67.8 28 40
250DT| 468.6| 1941 1577 139.6 1281 1134 40 40
350DT| 1186.3| 4738 4065 359.9 330.2 75 60
80DT| 29.7| 80 6.6 57 49 45 0.7 16
110DT| 482 195 158 140 128 114 104 97| 07 19
140DT| 91.2| 369 299 265 243 215 197 185| 11 2
330\|woor| w87 744 o4 35 4901 434 8 ;3| 21 30
210DT| 2936| 1309 1075 968 851 754 656 28 40
250DT| 4779| 1905 1547 1370 1257 1113 40 40
350DT| 1214.7| 4659 3997 3540 324.7 7.4 60
80DT| 31| 147 119 105 97 86 19 08 2
110DT| 599| 332 270 239 219 194 178 167 1.0 26
15) 140DT| 1114 683 555 491 451 399 36.6 17 40
180DT| 244.9| 1504 1222 1082 992 879 806 31 52
210DT| 362.9| 2064 1677 1485 1362 120.7 40 52
250DT| 5519|2960 2405 2129 1953 53 80
350DT| 1697.0| 931.0 798.7 707.3 6488 117 80
80DT| 334, 168 142 131 115 105 91 0.8 22
110DT| 784| 422 343 303 278 246 226 211| 11 26
140DT| 1226| 67.8 551 488 447 396 363 340| 16 40
1&) 180DT| 3153| 1817 1476 1307 1199 1062 974 911| 33 52
210DT| 5089| 2758 2241 1984 1820 161.2 44 60
250DT| 751.0| 3936 319.7 2831 259.7 229.9 58 60
350DT| 1837.4| 917.2 7869 696.7 639.1 111 80
80DT| 37.1| 152 136 126 120 100 8.1 0.8 22
110DT| 828| 414 336 298 273 242 222 207 11 26
140DT| 1637| 867 706 625 573 508 466 435| 17 40
210 180DT| 336.6| 179.3 1456 1289 1183 1047 961 89.8| 32 52
8 210DT| 5365 2705 2237 1945 1785 158.0 43 60
250DT| 786.5| 3846 3124 2766 2537 224.7 56 60
350DT| 2077.6| 9978 8560 758.0 695.3 115 80
80DT| 389| 148 131 125 117 92 76 08 2
110DT| 86.1| 406 329 292 268 237 217 203| 10 26
240 140DT| 1716| 855 694 615 564 499 458 428 17 40
180DT| 353.0| 1764 1432 1268 1163 1030 945 884 | 31 52
210DT| 551.7| 2683 2216 1931 1762 1563 147.1 43 60
250DT| 8124|3755 3050 270.1 247.8 2194 2012 55 60
350DT| 2159.0| 977.2 8384 7424 6810 111 80
80DT| 410 143 128 121 110 8.8 70 0.8 22
110DT| 886, 397 323 286 262 232 213 199 1.0 26
140DT| 177.9| 840 682 604 554 491 450 421| 17 40
270 weor| 3657 1733 1407 1246 1143 1012 928 868| 30 52
210DT| 572.8| 2593 2105 1865 1710 1515 1389 40 60
250DT| 8317|3668 2979 2638 2420 2143 196.6 53 60
350DT| 2220.6 | 956.7 820.7 726.7 666.6 10.9 80
80DT| 435 138 121 116 105 81 65 08 2
110DT| 905, 389 316 280 257 227 208 195| 10 26
:m 140DT| 1827| 825 670 593 544 482 442 413 1.6 40
180DT| 3757 1701 1382 1224 1123 994 921 853 | 3.0 52
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Index it Net dynamic torque to (kgf-m) Ca!“ §haft B
Stops period Code torque EEEs in.NN fiction | sleeve
s Ts per min.NN(rpm) torque Tx| @
@ (kgtm)| 50 100 150 200 300 400 500 | (kof-m)| (mm)
:{Dmm 5826| 2521 2063 1825 167.9 1476 1813 1725 | 40 | 60
250DT| 8464| 3585 2012 2578 2365 2094 1921 1799 | 52 | 60
350DT| 2268.1| 936.8 8037 7116 6528 106 | 80
80DT| 451| 134 112 103 97 77 59 08 | 2
8 11007| 920| 381 310 274 251 223 204 191| 10 | 2
140D7| 1866| 810 658 583 534 473 434 406 | 16 | 40
33)180DT 3836| 1671 1357 1202 1102 976 895 837 | 29 | 52
2100T| 5931| 257.2 2089 1847 1702 1483 1362 40 | 60
250DT| 11238 | 4856 3944 3493 3204 2837 2602 2434 | 64 | 60
350DT| 23052 | 917.8 7874 697.2 6395 105 | 80
80DT| 240 78 65 56 46 44 40 07 | 19
110DT| 447| 244 198 176 161 143 131 122 09 | 19
1400T| 180.9| 505 484 428 393 348 319 13 | 2
1501aom| 2022| 1203 977 865 793 703 644 24 | 47
210DT| 3446| 1896 1542 1365 1252 31 | 47
250DT| 4463| 2395 1945 1722 1580 42 | 8
350DT| 14584 | 8014 687.5 6088 5584 97 | 60
8DT| 261| 81 67 56 45 45 4l 07 | 19
11007T| 695| 375 305 270 247 219 201 188 | 08 | 19
1400T| 1119| 612 497 440 404 358 %28 07| 13 | 2
18000t 2i60| 177 6 a6 76 687 631 24 | 47
2100T| 3505| 1017 1557 137.8 1265 42 | &
250DT| 6261| 3292 2674 2368 2172 1923 48 |
350DT| 15446 | 7808 669.9 5031 5441 92 | 80
8DT| 301 92 76 66 59 54 46 07 | 19
110DT| 722| 365 296 262 241 213 196 183 | 09 | 19
14007| 1413| 752 611 541 496 440 403 37| 15 | 2
210 180DT| 3000| 1699 1380 1222 1121 993 911 852 | 27 | 47
210DT| 4387| 2274 1847 1635 1457 1327 1217 43 | 8
2500T| 646.1| 3193 2594 2297 2107 1866 1711 46 | w2
350DT| 2063810282 8821 7811 7165 102 | 80
80DT| 337| 88 75 64 57 52 44 07 | 19
11007| 741| 355 289 256 234 208 190 178 | 09 | 19
140DT| 1459| 734 507 528 485 429 394 368 | 14 | 2
240 1s007| s00| 1661 1350 195 1006 971 890 83| 26 | 47
10 21007| 4401| 2256 1831 1605 1432 1302 1198 13| ®
250DT| 6601| 3101 2519 2230 2046 1812 1662 45 | 8
350DT| 2122310018 8594 7610 698.1 200 | 80
80DT| 352| 86 73 62 55 50 4l 07 | 19
10DT| 755| 346 281 249 228 202 186 173 | 08 | 19
14007| 1493| 717 582 516 473 419 384 35I| 14 | 35
270/1800T| 3282| 1624 1319 1168 1072 949 870 8L4| 26 | 47
210DT| 4597| 2156 1755 1553 1425 1262 1157 33 | 82
250DT| 670.3| 30L7 2450 2170 1990 1762 1617 44 | R
350DT| 21655 | 9768 8380 7420 6806 98 | 80
80DT| 35| 84 71 60 53 48 39 07 | 19
11007 766| 338 274 243 223 197 181 169 | 08 | 19
140DT| 1519| 701 569 504 462 409 376 31| 14 | 3
30()1600T| 3345| 1589 1290 1143 1048 928 851 796 | 26 | 47
2100T| 4622| 2135 1732 1536 1415 1251 1131 1025 | 33 | 52
250DT| 6779| 2939 2887 2114 1939 1717 1575 1473 | 44 | 52
350D7| 2198.0| 9534 8180 7243 6644 96 | 80
80DT| 381 81 69 57 49 43 36 07 | 19
110DT| 774| 330 268 237 218 193 177 165| 08 | 19
140DT| 1539| 686 557 493 452 400 367 344 14 | 3
330 8007| 3984| 1894 1539 1363 150 1107 1015 949 | 29 | 47
210DT| 4692| 2126 1716 1504 1398 1232 1116 1004 | 33 | 52
250DT| 6837| 2868 2330 2063 1892 1676 1537 1438 | 43 | 2
350DT| 22230 9318 7994 707.9 6493 95 | 80
8DT| 221[ 80 62 58 49 45 37 06 | 16
110DT| 47.1| 270 220 194 178 158 145 135| 07 | 19
140DT| 88| 5L1 415 368 337 209 214 11 | 30
150 s007| 1736| 1030 837 741 680 602 552 21 | 3
2100T| 2064| 1506 1224 1084 994 881 27 | 4%
250DT| 4686| 2652 2154 1907 1749 1549 40 | 47
12 350DT| 11863 | 647.3 5553 4917 450 75 | 60
80DT| 235 85 68 60 52 48 41 06 | 16
1100T| 491| 261 212 188 172 153 140 131 07 | 19
1400T| 932| 496 403 357 327 290 266 248 | 10 | 30
1&)180DT| 274| 1303 1059 937 860 761 698 653 | 23 | 35
210DT| 4386| 2273 1847 1635 1500 1328 1218 34 | 4
250DT| 4855| 2555 207.6 1838 1686 1493 40 | 4
350DT| 12378 | 6260 537.0 4755 4362 72 | 60
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Index sl Net dynamic torque to (kgf-m) Cam §haﬁ G
Stops period | Code torque Indexes in.NN riction | sleeve
s Ts per min.NN(rpm) torque Tx| @
9 (kotm)| 50 100 150 = 200 © 300 | 400 500 | (kgf-m)| (mm)
80DT| 200| 82 68 61 52 48 41 06 | 16
110DT 505| 253 205 182 167 148 135 127| 07 | 19
140DT) 1172| 620 504 446 409 362 332 311| 12 | 30
210|007 2353 | 1266 1008 910 835 739 678 634 | 22 | 35
210DT) 459.8 | 2159 1754 1553 1425 1340 1157 33 | 47
250DT) 496.6 | 2468 2004 177.5 1628 1442 1322 38 | 47
350D7)1272.2 | 6059 519.9 460.3 422.2 71 | 60
80DT| 302| 83 65 57 49 42 38 06 | 16
110DT| 514| 245 199 176 162 143 131 123 | 07 | 19
140DT) 1199 | 602 489 433 397 352 323 302 | 12 | 30
240 1800T| 2408| 1280 999 885 8L2 7.9 659 6L7| 22 | 35
210D7) 4623 | 2132 1731 1524 1396 1321 1132 33 | 47
250D7) 504.2 | 2389 1940 1718 157.6 139.6 1280 37 | 4
350D7)1296.2 | 587.6 504.1 4464 4095 69 | 60
80DT 315 92 80 71 63 56 43 06 | 16
11007 520| 238 193 171 157 139 128 119 | 07 | 19
12 140DT) 1264 | 622 505 447 410 363 333 312| 12 | 30
270 18007| 2448| 1197 973 861 790 700 642 600| 21 | 35
210D7) 399.2 | 1851 1504 1331 1221 1081 992 33 | 47
250DT| 509.6 | 231.8 1883 1667 1530 1354 1242 37 | 