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Hardness testing machine Mitutoyo Three-dimensional 
measurement instrument

Mitutoyo Roundness 
measuring instrument

Agilent Laser measurement system

Stringent Quality

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 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.

Output

Turret

 Input Shaft

Cam Follower

Globoidal cam

Tapered Rib

Fig. 1

Features Mechanism & Stucture Terms & Definitions
6. A variety of models available:
Our standard models available vary accordingly:
• Eleven types for the number of stops
• Five types for indexing angles
• Seventeen types for housings

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

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

9. Maintenance-free construction:
Aside from oil replacement, no maintenance is required 
for up to 10,000 hours.

Roller Gear Cam

Turret

Cam Follower

Tapered Rib

Output

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

2. Positive driving mechanism: 
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.

3. Smooth motion:
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.

4.High indexing accuracy:
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.

5. High speed performance:
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.

5FeaturesTan Tzu Indexing Drives Mechanism

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

2. Tapered rib:
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.

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

4. Turret:
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.

5. Number of stations:
The number of stations per revolution of the output shaft.

6. Indexing angle (Cam indexing angle):
The angles of rotation of the input shaft required to 
perform an index motion once. The greater the angle, 
the smoother the motion.

7. Dwell angle:
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˚.

8. Number of revolutions:
The number of revolutions of the input shaft.

9. Static torque:
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.

10. Dynamic torque:
The maximum torque acting on the output shaft while it 
is indexing.



Motion Diagram

The motion diagram are 
classified as follows:
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There are countless curves connecting two points in space.

This is also true of the motion diagrams used for index drives, 
where there are innumerable curves connecting the starting 
point with the ending point. However, when designing a motion 
in indexing, it is necessary to use a curves as smooth as 
possible. To this end, vibration, noise and rigidity of materials 
should be taken into account. Also load and speed should be 
considered.

After all factors are taken into consideration, curves 
emphasizing the characteristics of the speed, acceleration 
and jerk are usually used. Acceleration, especially has a 
particularly important affect upon the indexing accuracy and 
the life of the cam follower. The displacement curve represents 
the relationship between the displacement (time, angle of 
rotation etc.) of the input shaft and the displacement of the 
output shaft as shown in Fig. 2. Here the axis of the abscissa 
indicates the displacement of the input shaft and the ordinate 
axis indicates the displacement of the output shaft.

The discontinuous curve (1) includes the constant velocity 
curve and the constant acceleration curve. These curves are 
not desirable because speed and acceleration are discontinued, 
causing great shock.

The double stationary symmetric curve (2) includes the cycloidal 
curve and the modified trapezoid curve. As these curves are 
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 
non-stationary on both sides.

The curves (4) and (5) are used for the oscillation motion. In 
this case, speed and acceleration should be continued.
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When selecting a cam curve, it is necessary to consider 
the following characteristic values:
Vm                        Maximum velocity
Am                        Maximum acceleration
Jm                         Maximum jerk
(AxV)m/Am           Maximum cam-shaft torque coefficient

If Vmis large, a great force will be exerted at the time of 
a sudden stop so a smaller Vm is usually preferred. 
Particularly if a load is heavy, it is necessary to select a 
curve with a smaller Vm. In addition, Vm is closely 
related to the size of a cam. Therefore, the size of a 
cam should be reduced accordingly if the curve has a 
small Vm. Also, Vm never becomes smaller than 1.

In the case of a cam with a curve with a large Am, the 
maximum allowable load becomes small. So when it is 
driven at a high speed, it is necessary to select a curve 
with a small Am. In this case,, the Am is never smaller 
than 4. Jm is related to a vibration and so a smaller Jm 
is preferable.

The standard curves for TAN TZU Index Drive consists 
of the following 4 types:

Modified Trapezoid Curve: 
For high speeds and light loads                          Fig.3

Modified Sine Curve: 
For middle/high speeds and medium loads        Fig.4

Modified Constant Velocity Curve:
For low speeds and heavy loads                        Fig.5

RBS Curve(TAN TZU rational B Spline):
For vibration control                                            Fig.6

Special curves other than the above are available upon 
request.
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Overview
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•When oscillating drives are in operation, the rotary input shaft 
with equal speed will make the output shaft rotate forward and 
backward.

•Besides rotating forward and backward, the rotation central 
point and the rotation angle degree can be set to some extent.

•Because there are two cam followers carrying one 
continuously operating taper rib, the sub-pressure generated 
from cam and the cam followers shall contribute to a good 
rotation and avoid backlash problems.

•While an oscillating arm is installed on the output shaft and a 
roller in the front of the oscillating drives, the device can be 
guided to move forward straight and used as a transporting 
equipment.

•If the oscillating drive is designed as an intermittent index 
equipment to rotate while indexing or dwelling, the stability 
and velocity of the machinery shall be increased.

•Roller drives is a kind of gear-down engine, providing stable 
rotation, no backlash and excellent torque.

•Because the roller gear cam and the cam follower match each 
other while rotating, the machinery can operate efficiently.

•In addition to as a gear-down machine, it can be also used as 
a device to determine the final position while indexing table.

• The indexing drives operate intermittently as follows:
  Dwell→AEIndex→AEDwell→AEindex.
• Dwell: Output shaft stops rotating and cam follower touches 

the straight part of taper rib of roller gear cam.
• Index: Output shaft rotates and cam follower touches the 

curve part of taper rib of roller gear cam.
• Usually, the indexing drives dwells for a moment after input 

shaft rotates once and then output shaft indexes once.
• After output shaft rotates, the indexing drives dwell. At this 

moment, the operators can decide the locations of the 
indexed products and start to work on processing, 
assembling and examining.

• The rotary table on the output shaft can be used as the 
central driving power of the automatic rotary machinery.

• While the sprocket or pulley is installed on the output shaft, 
the chain/belt-driven conveyer shall drive intermittently the 
in-line automatic machinery.

•Parts handler is a device for linear/2-d linear handling.
•Since parts handler has two sets of roller gear cams, timing 

can be set independently to make two-dimension actions.
•Because parts handler can work easily with other equipment 

at the same time, it can handle the parts to the table by going 
with the speed of conveyor.

•Index handler can rotate and lift in two dimension 
intermittently. The operation procedures are as follows:

Dwell→AELift→AEIndex→AELift→AEDwell
•Output shaft can be set to stop at the central point of rotation 

path while indexing intermittently. The rotary angle degree 
and lifting capacity can be also set.

•Index handler, applying stereoscopic cams, can provide 
correct timing. Overlap of rotating and lifting and timing can 
be set.

•Index handler can be used as a conveyer that can move 
along with the indexing direction and make other actions 
while transporting.

•When oscillating drives are in operation, the rotary input shaft 
with equal speed shall make the output shaft rotate forward 
and backward and lift in two dimensions.

•The output shaft can be set to stop at the central point of 
rotation path while oscillating. The rotary angle degree and 
lifting capacity can be also set.

•Oscillate handler, applying stereoscopic cams, can provide 
correct timing. Overlap of rotating and lifting and timing can 
be set.

•The oscillate handler can make a transportation from 
conveyor to operation table.

OverviewTan Tzu Indexing Drives Overview

Indexing  Drives

Oscillating Drives

Roller Drives

Oscilate Handler

Index Handler

Parts Handler



TAN DEX
This device can used for automatic combination 
machine, working machine, metal-processing 
machinery, conveyor step drives, FMS-related 
equipment, packaging machine, food machine, printing 
machinery, automatic examining machine, press feed 
unit, and the intermittent indexing machine used in 
other industries.

TAN DEX

Automatic 
Assembing 
Sleeving 
Machine

Avisert Automatic Ageing & sorting Machine 
For Electrolytic Capacitor

Resistance Diode Equipment

Automatic Binding 
Machine (Three-piece 
Binding, Rotary Type)

Fully Automatic 
Lead Wire Welding 
& pressing Machine

Automatic Bulb Filament 
Winder

TAN DEX

Assembly NoticesTan Tzu Indexing Drives Purpose

Assembly Notices
Selection of Models
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.

Installing Input Shaft and Output 
Shaft
• 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.

• 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.    

Overload Protection Unit
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.

Maintenance
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.

Figure: Ratio Fixing     
Screws fastening works with drive 
torque. Please keep the screws elastic.

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.
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Fig. 7

Overload Protective Devuce 
Torque Limiter

Examples

Basic Examples

Table tray

Cam for controlling
indexing postion

Worm gear-reducer

Processing tool

Electromagnetic 
crutch/brake

Timing belt

Electric motor

Timing belt

Electromagnetic 
crutch/brake

LS for braking

Rail

Cam for driving other equipmentWarm gear-reducer

Smith tool

Rotary table

Purpose



 45 60 70 80 100 110 140 180 250

 225 300 350 400 500 550 700 900 1250

Moving
There are at least two cam 
followers matching roller 
gear cam continuously 
while indexing, so cam 
follower can keep on 
operating.

Stopping
While the straight part 
of the taper rib match 
two cam followers, the 
position of roller gear is 
determined. The roller 
gear is then locked.

Starting
The cam roller gear cam 
will make cam follower 
work while starting to 
index. Besides, if two 
cam followers are 
preloaded, there will be 
no backlash problems.

Relationship Between Angle Error and 
Radius Error

Ciroculating 
Index

Table 6. Maximum Diameter(mm) for the 
General Tables

It is very important to pay special attention to the lubricant 
oil because an incorrect selection can deteriorate the 
accuracy and shorten the life of precision index drives.

The additives to the lubricant oil are made up of various 
chemical compounds and their contents differ from maker 
to maker, so avoid mixing of different kinds even if they 
are designated for the same usage.

Initical fill and replacement
The lubricant deterioration affects the accuracy and 
wear resistance of the index drives. Especially, slug, 
dust or water mixing-in causes hardening and adhesion 
within the parts of the bearings, cam or cam followers. 
Fill fresh oil after wiping around the oil cap.

Periodic Iubricant replacement
Frist         : at 1000 hrs. of operation after initiated.
After then: at every 3000 hrs. of operation.
Note        : Even if the operation hours do not reach the

above, the replacement is required at least 
once a year.

Note 1. In the case where the speed of input shaft is not fixed, obtain the viscosity by the use of either following: Geometric 
average speed that is√Nmax. x Nmin. or the speed of the high frequency in use.

Note 2. When the speed is just on the boundary where the viscosity should be changed, select the higher one in each range.

Table 2. Recommended Lubricant for Use 

＞680  

680-460  

460-320  

320-220  

220-150  

150-68

Shell

Shell omala Oil 81  

Mobilgear  77

Mobilgear  75

Mobilgear  71

Mobilgear  69

Mobilgear  68

Mobil  

Mobilgear  636  

Mobilgear 634/633

Mobilgear 632

Mobilgear 630

Mobilgear  629

Mobilgear  626

Viscosity
cst/37C Esso Standard

Spartan EP680  

Spartan EP460  

Spartan EP320  

Spartan EP220  

Spartan EP150  

Spartan EP68

The backlash in the input drive system causes vibration 
and noise which affects the accuracy and expected life. 
Chains and flexible couplings, especially, gain backlash 
and wear because they become loose after a relative 
short period of use.

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, 
sometimes leading to the follower’s breakage. 
Therefore, we supply a safety device to free from those 
failures.

Whenever abnormal noises are heard, it could mean 
damage to the follower, stop the operation and check for 
the cause.

Every 5000 hrs. of operation, a check is required. In the 
dwell range of the index drive, if backlash is observed, 
replace the follower.

Operations without any lubricant leads directly to 
damage. Check the level. Conversely, be careful of too 
much lubricant, causing an abnormal temperature raise 
or oil leakage.

Lubricants may deteriorate regardless of the amount of 
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.

Cam Shaft Speed N(rpm) 0-20 20-100 100-200 200-300 300-400 >400

Viscosity cst/40˚c >680 680-460 460-320 320-220 220-150 150-68

Table 1. Viscosity of Lubricant Oil
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PrecisionTan Tzu Indexing Drives Lubricant & Maintenance

To install a table on the output shaft, the size of table shall 
be based on the permitted output torque load for the 
Torque Te.

While high precision is required, the Torque Te shall be 
2-3 times larger than the permitted output torque load; 
therefore, the twist of the output shaft needs to be 
reduced.

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

The Size of Table

Index Procedures

TAN DEX index precision is dedicated by angle and 
guaranteed to be ±30” for general grade and ±15” for 
precision grade. Please notice that offset shall influence 
the index precision while the table is installed on the output 
shaft.

When a table is used, the index error for the jig’s radius 
shall be there will be no backlash problems.

Index Precision Lubricant Maintenance

Precision Lubricant & Maintenance
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a  Model 

Roller Gear
Index Unit

  

c  Type 

Type

         Shaft Type
  
         Flange Type
  
         Table Type

         Ultrathin
         Table Type
         Oscillating 

Handler Type 
are available

d1 Number of Stops (S)

8 stop

Number of
stops of the 

Indexing Drive 

  e  Motion Curve 

MS Curve  

Are available

      f  Hand of Cam 

1 Dwell Right Hand Cam

Either a right hand cam or a left 
cam can be ordered as standard. 
Multi index (more than one index 
per cycle) are also available as 
standard.

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.

• 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.

How To OrderOptional Order

MT
(Modified 
Trapezoid)

MS
(Modified Sine)

MCV50
(Modified 
Constant 
Velocity50)

RBS
(Rational 
B-Splines)

b  Size
 

80D  
80mm  

   
Center

distance 
25/32/38
45/60/63
70/80/83
100/110
125/140/
180/250

Model CodeTan Tzu Indexing Drives Model Code 15

Input Output

Include the symbol 
“X” in case of special 
instructions.

□ Standard 
    (No symbols)

     Special Instructions

g  Input Shaft Projection  h  Mounting Holes  i  Mounting Position  j  Special Instructions

On 6 surfaces of the 
main housing body with 
six fixing holes for 
mounting screws，” W” 
shows the style of 
installation pattern .

• Code A for all surfaces.

Mounting position 
as shown below.

Customer-specific 
coding

, , , Right Hand Cam,

1Dwell 2Dwell 3Dwell 4Dwell
Right Hand 

Cam
Left Hand 

Cam

, , , Left Hand Cam,

R - F 2 1 X 01R080 12008

R

S

F

T

A

H

F 2 R080
d2  Index Period (θh)

120° 

Cam rotation period 
(during which the 
output moves.) 

90°/120° 
150°/180° 
210°/240° 
270°/300°

12008

WS3

k

1 2 3

4 5 6

S1 S3S2

S3
Both T and U surface

            S1 Only T surface side   

            S2 Only U surface side

            S3 Both T and U surface
            side are avaiable

S1

S2

S3

W 1 X

 k  Special Instructions

01

X

DS DF

1  ,  2  

3  ,  4

1

2

3

4

R R2 R3 R4

R R2 R3 R4

L L2 L3 L4

L L2 L3 L4

DT DA

GL(W) GL(V) GL(U)

GL(T) GL(P) GL(S)

OutputInput

Model Code

Output

Cam

Tapered rib

Turret

Cam follower

Shaft Type Flange Type

Table Type Ultrathin Table Type
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Time Table

Calculation for Selecting Models Input & Output Data
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Cam layout angle h
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Rotary angle of output shaft =
Stop value

360˚

Angle of Cam's Straight Part =
360˚ - θh

2

Cam layout 
angle θh θdθd

180˚ 360˚
0

Rotary angle of input shaft

Rotary angle of output shaft =
Stop value

360˚

Angle of Cam's Straight Part =
360˚ - ( 2X θh)

4
θd

θd

Cam layout 
angle θhθd2 X

2 X

θθ dθd

2 . 3 . 4 . 6 . 8 . 12 stops

16 - 48 stops

○ 1 DWELL      ※ 2 DWELL      ● 3 DWELL       ☆ 4 DWELL

MODEL DS.DF TYPE
Number of stops

Size

25D
32D
38D
45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

2 3 4 5 6 8 10 12 16 20 24 30 32 36 40 48
○

○

○

○

○

○

○

○
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○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

※

※

※

○

○

○

○

○

○

○

※

※

※

※

※

※

※

○

○

○

※

※

※

※

※

※

※

○

○

○

●

●

●

※

※

※

※

※

※

※

☆

☆

☆

※

※
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MODEL DT.DA TYPE
Number of stops

Size

70D
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90D

110D
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250D
330D
350D
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450D
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a4 : Backlash factor
Am : Max. non-dimensional acceleration
Amax : Max. acceleration (m﹒s-2)
C : Acceleration coefficient (C≧1)
D : Diameter of gyration (m)
E : Energy of gyrator (kgf﹒m﹒rpm2)
E o : Energy of gyrator (kgf﹒m﹒rad2)
E e : Energy of a body for linear motion (kgf﹒m﹒s-2)
F : Centrifugal force (kgf)
G : Weight (kgf)
GD2 : Inertia moment (kgf﹒m2)
g : Gravity acceleration (m﹒s-2)
I : Polar moment of inertia (kgf﹒m﹒s2)
K : Radius of gyration (m)
K e : Equivalent radius of gyration for output shaft (m)
L f : Lift factor
L h : Expected life (hr)
M : Mass (kg)
N : Cam shaft speed (rpm)
N o : Initial cam shaft speed (rpm)
P : Stroke (m)
Pa : Average motor power (kw)

Ps : Peak motor power
Q m : Max. cam shaft torque coefficient
R : Follower pitch radius (m)
r : Speed ratio
S : No. of station
T c : Cam shaft torque (kgf﹒m)
T d : Start/stop torque (kgf﹒m)
T f : Friction torque (kgf﹒m)
T i : Inertia torque (kgf﹒m)
T t : Total torque required for output shaft (kgf﹒m)
T w : Work torque (kgf﹒m)
T x : Cam shaft friction torque (kgf﹒m)
Ve : Linear velocity (m﹒s-1)
Vm : Max. non-dimensional velocity
Vmax : Max. linear velocity (m﹒s-1)
W : Weight (kg)
α : Functional angle (deg)
θ : Index period (deg)
 μ : Coefficient of friction
Ω : Angular velocity (rad﹒s-1)
Ω : Angular acceleration (rad﹒s-2)

 Lh(hr)            Lf   Lh(hr)      Lf  Lh(hr)      Lf Lh(hr)     Lf
    
 2000 0.617 10000 1.00 26000 1.33 60000 1.71
 3000 0.697 12000 1.06 28000 1.36 65000 1.75
 4000 0.760 14000 1.11 30000 1.39 70000 1.79
 5000 0.812 16000 1.15 35000 1.46 75000 1.83
 6000 0.858 18000 1.19 40000 1.52 80000 1.87
 7000 0.899 20000 1.23 45000 1.57 90000 1.93
 8000 0.935 22000 1.27 50000 1.62 100000 2.00
 9000 0.969 24000 1.30 55000 1.67

Motion      Modified    Modified   Modified const.         RBS
Curve      Trapezoid           Sine            Velocity
Code 1 2   3 4
V m  2.00 1.76 1.28 1.68
A m +/-4.89 +/-5.53 +/-8.01 +/-4.64
Q m +/-1.655 +/-0.987 +/-0.715 +/-0.987
(AxV)m +/-8.09 +/-5.46 +/-5.73 +/-4.4

Table 4. Specifications of Motion CurveTable 3. Life Factor Lf and Expected Life Lh

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.
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Shaft Model

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.

DS

Shaft Model Flange  Models 

Paradex Model Table  Models

Ultrathin Table Model Sway model

TAN TZU Index Drives are classified into 
the following six types with the 
configurations of the output portions:



25DS

25DS

2120

32DS

32DS

3N9 3N9

Output shaftInput shaft

Ø10h6Ø8h6

1.
8

1.
8

6 38 6

Ø
8h

6

15

Ø
52

30
25

25
80

108

489 9
15

Ø
10

h7

Ø
45

68

8-M4xP0.7 Depth 7

6
6

94

(Tapping on both sides)

33

66

4-M4xP0.7xDepth 7

8
29

2020
50

8
29

15

7
20

Ø
10

21

Index start position

Dwell position

Ø
13

25
8-M4xP0.7xDepth 7
(Tapping on both sides)

4N93N9

Ø10h6 Ø12h6

1.
8

2.
5

Input shaft Output shaft

15
20

3060

15
20

30
21 21

120

32
32

28

92

72821

15
20

101

8
76

Ø
12

h6

Ø
15Ø
52

Ø
10

h6

Ø
12 Ø
64

8

7 46 7 7 58 7

24-M5xP0.8xDepth 8

Index start position

Dwell position

30 36

Shaft M
odel

Shaft M
odel

 Sym-bol Unit Value

 C1 kgf 15

 C2 kgf 20

 Ts kgf-m Refer torque table

 C3 kgf 15

 C4 kgf 20

 C5 kgf-m 2

 C6 kgf-m2 9.6 x 10-5

  sec. ±90

  kg 1.0

 Sym-bol Unit Value

 C1 kgf 20

 C2 kgf 30

 Ts kgf-m Refer torque table

 C3 kgf 18

 C4 kgf 20

 C5 kgf-m 3

 C6 kgf-m2 3 x 10-5

  sec. ±90

  kg 1.4

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.



2322

38DS 45DS

 Sym-bol Unit Value

 C1 kgf 40

 C2 kgf 45

 Ts kgf-m Refer torque table

 C3 kgf 35

 C4 kgf 35

 C5 kgf-m 2.5

 C6 kgf-m2 6.6 x 10-4

  sec. ±72

  kg 4

 Sym-bol Unit Value

 C1 kgf 80

 C2 kgf 72.5

 Ts kgf-m Refer torque table

 C3 kgf 85

 C4 kgf 75

 C5 kgf-m 4

 C6 kgf-m2 3.2 x 10-4

  sec. ±60

  kg 7

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

38DS 45DS

3.
1

Ø12h6

3.
1

Ø16h6

5N9 5N9

Index start position

Ø
12

h6

Ø
15

10
5

32

140
32 3276

35
38

25
30

25
3060 8

Ø
20

89
8

128
7652

50

45

Ø
16

h6

24-M6xP1.0xDepth12

8608

38 38

Dwell position

Ø
17

40
13

0

24-M8xP1.25xDepth15

45
45

35
34

25

160

25
34
35

Ø
14

h6

90

11
0

10

90
110

150

18
40

30

Ø
20Ø
65

Ø
16

h6

10 70 10
1070

4545

Index start position

Dwell position

Output shaftInput shaft

3

Ø14h6

5N9

3

Ø16h6

5N9

Shaft M
odel

Shaft M
odel

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Output shaftInput shaft



 Sym-bol Unit Value

 C1 kgf 180

 C2 kgf 150

 Ts kgf-m Refer torque table

 C3 kgf 100

 C4 kgf 95

 C5 kgf-m 6

 C6 kgf-m2 1.9 x 10-3

  sec. ±45

  kg 13

 Sym-bol Unit Value

 C1 kgf 220

 C2 kgf 220

 Ts kgf-m Refer torque table

 C3 kgf 150

 C4 kgf 110

 C5 kgf-m 9.5

 C6 kgf-m2 6 x 10-3

  sec. ±30

  kg 18

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

60DS 70DS

2524

60DS 70DS

Output shaftInput shaft

Ø16h6

5N9

Ø20h6

7N9

3 4

Ø
16

h6

Ø
20

17
0

55

24-M8xP1.25xDepth15

30
38
40

55
60

38
40

30

110

14
6

12

140
12030

40
18

Ø
75

Ø
25

Ø2
0h

6

190 180

128612
1296

6055

Index start position

Dwell position

Index start position

230
50
48
40

Ø
25

19
5

70
60

40
48
50

65

130

16
5

Ø
20

h6

15

200
150

13040
50

18

Ø
90

Ø
35

Ø
25

h6

24-M10xP1.5xDepth15

1510015
15100

6565

Dwell position

Output shaftInput shaft

Ø20h6

7N9

Ø25h6

7N9

4 4

Shaft M
odel

Shaft M
odel

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.



 Sym-bol Unit Value

 C1 kgf 220

 C2 kgf 220

 Ts kgf-m Refer torque table

 C3 kgf 210

 C4 kgf 190

 C5 kgf-m 18.5

 C6 kgf-m2 9 x 10-3

  sec. ±30

  kg 32

 Sym-bol Unit Value

 C1 kgf 330

 C2 kgf 420

 Ts kgf-m Refer torque table

 C3 kgf 350

 C4 kgf 260

 C5 kgf-m 25

 C6 kgf-m2 9 x 10-3

  sec. ±30

  kg 26.5

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

80DS 83DS

2726

80DS 83DS

Index start position

Ø
30

280
60
57
45

24
0

80

24-M12xP1.75xDepth25

45
57
60

80
80

160

Ø
25

h6 20
0

20

232
170

45
57

Ø
35

Ø
30

h6

20120 20130

85

62
20

80

Dwell position

Output shaftInput shaft

Ø25h6

7N9

Ø30h6

7N9

4 4

6N9

Ø20h6 Ø30h6

8N9

4.
1

3.
1

Output shaftInput shaft

15
19

2
15

22
2

15 110 15
140 48

45
35

236
60 160
54

45

220

Ø
30

h6
Ø

80

Ø
30

Ø
20

h6

8-M12xP1.75xDepth20

66
83

73

45
35

48

70 80

M12x1.75PxDepth25

Index start position

Dwell position

Shaft M
odel

Shaft M
odel

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.



 Sym-bol Unit Value

 C1 kgf 400

 C2 kgf 450

 Ts kgf-m Refer torque table

 C3 kgf 300

 C4 kgf 220

 C5 kgf-m 26

 C6 kgf-m2 4 x 10-3

  sec. ±30

  kg 50

 Sym-bol Unit Value

 C1 kgf 500

 C2 kgf 550

 Ts kgf-m Refer torque table

 C3 kgf 360

 C4 kgf 290

 C5 kgf-m 32

 C6 kgf-m2 2.8 x 10-2

  sec. ±30

  kg 65

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

100DS 110DS

2928

100DS 110DS

12N910N9

Ø30h6 Ø40h6

5.
1

5.
1

Output shaftInput shaft

280

50

80

Ø
12

0

200

30

60
320
200

Ø
30

h6
Ø

35

Ø
40

h6

58

50

23
0

30

M12x1.75PxDepth25

29
0

100

30140

30
23

0

95
10

0
95

64

60

58

50

3014030

24-M12xP1.75xDepth20100

Index start position

Dwell position

58

Ø
50

Ø
35

h6

100

350
75
70
60

Ø
35

31
0

10
0

24-M12xP1.75xDepth20

60
70
75

10
0

11
0

200

26
0

Ø
30

h6

25

282
224
220452515025

110

25170

25

Index start position

Dwell position

Ø30h6

10N9

Ø35h6

10N9

5 5

Output shaftInput shaft

Shaft M
odel

Shaft M
odel

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.



 Sym-bol Unit Value

 C1 kgf 730

 C2 kgf 860

 Ts kgf-m Refer torque table

 C3 kgf 440

 C4 kgf 560

 C5 kgf-m 75

 C6 kgf-m2 0.11

  sec. ±30

  kg 90

 Sym-bol Unit Value

 C1 kgf 1200

 C2 kgf 1500

 Ts kgf-m Refer torque table

 C3 kgf 590

 C4 kgf 1045

 C5 kgf-m 147

 C6 kgf-m2  0.39

  sec. ±30

  kg 220

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

140DS 180DS

3130

140DS 180DS

12N9 12N9

Ø45h6Ø40h6

5.
1

5.
1

Output shaftInput shaft

Ø
40

h6
Ø

45

12
0

14
0

12
0

38
0

240 90
85

7070
85
90

420

24-M12xP1.75xDepth20

Ø
45

h6
Ø

60

65
80

260
348

33
0

25

2-M10xP1.5xDepth18

2519025 2521025

130

25

88

120
Index start position

Dwell position

220 50

30
0

25

55 390

M16xP2.0xDepth30

18N9

Ø60h6

7

18N9

7

Ø60h6

Output shaftInput shaft

Ø
60

h6
Ø

65

55

70

16
0

18
0

16
0

50
0

320115
110
90 90

110
115

550

Ø
20

0
Ø

25
0

10
82

350100
450

90

70

Ø
60

h6

2-M12xP1.75xDepth30

2527025

30
44

0
30

8-Ø18

M12x1.75PxDepth25

160

50

175

Index start position

Dwell position

Shaft M
odel

Shaft M
odel

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.



Flange Model

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.

DF
Model
Specifications

The Inside 
Diameter (mm)

45F

Ø8

60F

Ø17

70F

Ø20

80F

Ø30

110F

Ø40

140F

Ø52

180F

Ø60

250F

Ø80

Flange Model- hollow size chart

※If not specified hollow, the output shaft is solid.(Standard)

ØThe Inside Diameter



3534

45DF 60DF

Flange M
odel

Flange M
odel

5N9

3

Ø14h6

Input shaft

10
11

0

90

Ø
25

h6

Ø
55

Ø
85

20
19

30
120

P.
C

.D
.4

0

10 1070

45

10

Index start position

6-M5xP0.8xDepth10

160

40
45

45
13

0

Ø
17

9035
34

25 25
34
35

Ø
14

h6

107010
45

24-M8x1.25PxDepth 15
(Tapping on six sides)

Dwell position

Ø16h6

5N9

3

Input shaft

24-M8x1.25PxDepth15

Ø
20

Ø
16

h6

55
60

55
17

0

11040
38

30 30

40
38

190

6-M6x1.0Px Depth10

120
140

1010
82

20

Ø
30

h6
P.

C
.D

.4
5

Ø
65

Ø
85

129612

60

12
14

6
12

55

128612

Index start position

Dwell position

(Tapping on six sides)

45DF 60DF

 Sym-bol Unit Value

 C1 kgf 130

 C2 kgf 140

 Ts kgf-m Refer torque table

 C3 kgf 85

 C4 kgf 110

 C5 kgf-m 4

 C6 kgf-m2 3.2 x 10-4

  sec. ±60

  kg 7

 Sym-bol Unit Value

 C1 kgf 140

 C2 kgf 142

 Ts kgf-m Refer torque table

 C3 kgf 100

 C4 kgf 150

 C5 kgf-m 6

 C6 kgf-m2 1.9 x 10-3

  sec. ±45

  kg 13

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.



3736

70DF 80DF

40

24-M10xP1.5xDepth15

230
50
48

Ø
25

19
5

70
60

40
48
50

65

130

16
5

Ø
20

h6

15

150
13020

Ø
11

0
Ø

75
P.

C
.D

.5
5

Ø
35

h6

10
2

10
8

1510015 1510015

65

15

65

Index start position

Dwell position
6-M8xP1.25xDepth20

(Tapping on six sides)

Ø20h6

7N9

4

Input shaft

16-M10xP1.5xDepth15

25110 30 180

12
14

6

7N9

Ø25h6

4

Input shaft

80
80

80
24

0

35

25

16060
57

45 45
57
60

280

Ø
45

h6
P.

C
.D

.6
5

Ø
90

Ø
12

5

6-M8xP1.25xDepth20

17025
1015

82

Ø
25

h6
Ø

30

25 25

195

15
21

0
15

1213612

8-Ø13
85

80

Index start position

Dwell position

Flange M
odel

Flange M
odel

70DF 80DF

 Sym-bol Unit Value

 C1 kgf 220

 C2 kgf 300

 Ts kgf-m Refer torque table

 C3 kgf 150

 C4 kgf 110

 C5 kgf-m 9.5

 C6 kgf-m2 6 x 10-3

  sec. ±30

  kg 18

 Sym-bol Unit Value

 C1 kgf 330

 C2 kgf 420

 Ts kgf-m Refer torque table

 C3 kgf 350

 C4 kgf 260

 C5 kgf-m 25

 C6 kgf-m2 9 x 10-3

  sec. ±30

  kg 32

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.



3938

110DF 140DF

Ø
30

h6
Ø

35

31
0

10
0

45

35

350

60
70
75

10
0

11
0

75
70
60

200
255
22035

Ø
16

0
Ø

12
0

P.
C

.D
.9

0
Ø

60
h6

6-M12xP1.75xDepth24

2 8
25 10

20
27

0
20

1517015

35 358-Ø13
110100

Index start position

Dwell position

16-M10xP1.5xDepth20

130 35

19
0

23015 40

Ø30h6

10N9

5

Input shaft

2-M10x1.5PxDepth18

Ø
40

h6
Ø

45

12
0

14
0

12
0

38
0

240 90
85
7070

85
90

420

45

55

Ø
80

h6
P.

C
.D

.1
05

Ø
15

0
Ø

19
0

6-M12xP1.75xDepth24

260
295

8
25 10
35

25
33

0
25

2020020

8-Ø15 45 45
130120

Index start position

Dwell position

12N9

Ø40h6

5.
1

Input shaft160 40 45 290

22
0

2016-M12x1.75PxDepth25

Flange M
odel

Flange M
odel

110DF 140DF

 Sym-bol Unit Value

 C1 kgf 560

 C2 kgf 700

 Ts kgf-m Refer torque table

 C3 kgf 480

 C4 kgf 415

 C5 kgf-m 40

 C6 kgf-m2 2.8 x 10-2

  sec. ±30

  kg 65

 Sym-bol Unit Value

 C1 kgf 760

 C2 kgf 1000

 Ts kgf-m Refer torque table

 C3 kgf 550

 C4 kgf 710

 C5 kgf-m 100

 C6 kgf-m2 0.11

  sec. ±30

  kg 90

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.



4140

180DF 250DF

16-M16xP2.0xDepth30

50220

30
0

3905525

Ø60h6

18N9

7

Input shaft

2-M12x1.75PxDepth30

6-M16xP2.0xDepth22

ø6
5

ø6
0h

6

50
0

16
0

70

55

550

90
110
115

16
0

18
0

115
110

90

320

50 50

390
35040

Ø
25

0
Ø

20
0

P.
C

.D
.1

50
Ø

90
h6

44
0

30

10
82

30

8-ø18

2527025

30

2-M12x1.75PxDepth25

175160

Index start position

Dwell position

16-M16xP2.0xDepth32

350 55 58065

42
0

30

22N9

Ø80h6

9

Input shaft

460 135
130
110110

130
135

730

65

10
0

23
0

25
0

23
0

71
0

Ø
80

h6
Ø

85

6-M16xP2.0xDepth35

Ø
13

0h
6

P.
C

.D
.2

20
Ø

30
0

Ø
38

0

525
48045

1530
123

65 65

2-M12xP1.75xDepth30

3040030

63
0

40

8-Ø18

2-M16xP2.0xDepth35

40

240
230

Index start position

Dwell position

Flange M
odel

Flange M
odel

180DS 250DS

 Sym-bol Unit Value

 C1 kgf 1200

 C2 kgf 1500

 Ts kgf-m Refer torque table

 C3 kgf 1100

 C4 kgf 1960

 C5 kgf-m 340

 C6 kgf-m2 0.39

  sec. ±30

  kg 220

 Sym-bol Unit Value

 C1 kgf 3200

 C2 kgf 4150

 Ts kgf-m Refer torque table

 C3 kgf 1550

 C4 kgf 3800

 C5 kgf-m 780

 C6 kgf-m2 1.98

  sec. ±30

  kg 685

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.



Table Model

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.

DT



80DT

Table M
odel

45

110DT

44
Table M

odel

Ø
40

P.
C

.D
.7

0
Ø

85

P.
C

.D
.1

50
Ø

19
0

20
80

160
18515

14

200

50
90

80

220
110
9090

11
0

17085
989857

45

Ø
30

8-M8xP1.25xDepth15

8-M8xP1.25xDepth10

8-M8xP1.25xDepth15

P.C.D.70

P.C.D.150

11
0

Ø
25

h6

22
.5

°

Ø
12

0
h7

P.C.D.220

55

110

22.5° 6-Ø5.5xØ9.5xDepth 6
(P.C.D.52±0.1)

2-Ø5
+0.01
+0 Through

(P.C.D.50±0.1)

25
24

8-M8xP1.25xDepth14
P.C.D.115

85

57

340

4-Ø9

45

73
29

3

Dwell position

Index start position

Ø
20

h6
Ø

25

40
65

60

6565
80

160

80
80

70 70 40
48

68124

40
48

68
260

4-Ø9 Hole

8-M6xP1.0xDepth12
P.C.D.110

8-M5xP0.8xDepth12
P.C.D.160

15
60

120
14015

155

1

Ø
30

P.
C

.D
.4

5
Ø

62
Ø

90
h7

P.
C

.D
.1

10
Ø

14
022

.5
°

55
21

5

35

22.5°

8-M6xP1.0xDepth12
P.C.D.45

20
19

2-Ø5
+0.01
+0  Through

(P.C.D.38±0.01)

6-Ø4.5xØ8xDepth4.5
(P.C.D.40±0.1)

Index start position

Dwell position

7N9

Ø25h6

4

Input shaft

7N9

4

Ø20h6

Input shaft

80DT 110DT

 Sym-bol Unit Value

 C1 kgf 520

 C2 kgf 220

 Ts kgf-m Refer torque table

 C3 kgf 220

 C4 kgf 160

 C5 kgf-m 9.5

 C6 kgf-m2 0.03

  sec. ±30

  kg 20

 Sym-bol Unit Value

 C1 kgf 860

 C2 kgf 420

 Ts kgf-m Refer torque table

 C3 kgf 300

 C4 kgf 250

 C5 kgf-m 25

 C6 kgf-m2 0.01

  sec. ±30

  kg 50

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.



47

140DT 180DT

46

Table M
odel

Table M
odel

2-M12xP1.75xDepth30
(P.C.D.80±0.1)

(P.C.D.80±0.01)

P.C.D.240

P.C.D.110

P.C.D.365
8-M10xP1.5xDepth20

8-M12xP1.75xDepth20

8-M12xP1.75xDepth20

Ø
55

18
0
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300

165
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Ø
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h6

360
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.5

°18
0

8-Ø13 Hole
180
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5
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5
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0
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Ø
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0

8-M10xP1.5xDepth15
P.C.D.170

290
265

240
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C.

D.
24

0
Ø

19
0h

7
Ø

15
0

P.
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D.
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0
Ø

60

232

120
35

85
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12
0

48
0

6-Ø9xØ14xDepth922.5°

2-Ø8
+0.01
+0 Through

25
23

Index start position

Dwell position

2-M10xP1.5xDepth18

280

8-M8xP1.25xDepth15
P.C.D.120

14
0 11

0

125

420
100

67
55

220

125

100
67
55

125

22
.5

°14
0

8-Ø13 Hole

140
125

12
5

11
0

14
0

85

110110

Ø
24

0

Ø
30

h6
Ø

35

220
200
180

1

P.
C

.D
.1

90
Ø

15
0h

7
Ø

11
0

P.
C

.D
.9

0
Ø

50

8-M8xP1.25xDepth16

8-M8xP1.25xDepth16

8-M12xP1.75xDepth15

P.C.D.90

P.C.D.280

P.C.D.190 19

90
25

83
36

3

20
19

Dwell position

Index start position

2-Ø5
+0.01
+0 Through

(P.C.D.60±0.01)

Input shaft

5.
5

Ø50h6

14N910N9

Ø30h6

5

Input shaft

140DT 180DT

 Sym-bol Unit Value

 C1 kgf 1050

 C2 kgf 720

 Ts kgf-m Refer torque table

 C3 kgf 500

 C4 kgf 350

 C5 kgf-m 53

 C6 kgf-m2 0.07

  sec. ±30

  kg 85

 Sym-bol Unit Value

 C1 kgf 1500

 C2 kgf 1100

 Ts kgf-m Refer torque table

 C3 kgf 1200

 C4 kgf 960

 C5 kgf-m 220

 C6 kgf-m2 0.23

  sec. ±30

  kg 190

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.
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210DT 250DT

48

7.
118N9

Ø60h6

Input shaft
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120222
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167 167

200 200
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8-Ø18 Hole
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Table M
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Table M
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Index start position
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°
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150420150
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230 230
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P.C.D.340
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230 230

40
160
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Ø
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Ø
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0

Ø
42

0
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40

Ø
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0
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33

8-Ø18 Hole

2-M12xP1.75xDepth30

16-12x1.75xDepth30
P.C.D.215

80

32
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0

11
6

16
5
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5

35
33

7.5

Dwell position

Index start position

Ø70h6

7.
520N9

Input shaft

210DT 250DT

 Sym-bol Unit Value

 C1 kgf 1950

 C2 kgf 1520

 Ts kgf-m Refer torque table

 C3 kgf 1570

 C4 kgf 1130

 C5 kgf-m 460

 C6 kgf-m20.62

  sec. ±30

  kg 450

 Sym-bol Unit Value

 C1 kgf 2500

 C2 kgf 1800

 Ts kgf-m Refer torque table

 C3 kgf 1900

 C4 kgf 2250

 C5 kgf-m 670

 C6 kgf-m2 0.86

  sec. ±30

  kg 500

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.



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.

DA

Ultrathin Table Model
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70DA 90DA

52
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Ø
45

Ø
70

h7
Ø

10
0

105
13

117

110
115

Ø
17

68
70

70
21

2

48
40

48
40

15050 50
250

19
0

10

6767
7272

4-M5xP0.8Depth10
P.C.D.38

4-M6xP1.0Depth11
P.C.D.145

6-M6xP1.0Depth14
P.C.D.85

8-M6xP1.0Depth15
Both sides P,C,D,87

Ø
20

h6
25 13

0
60

4-Ø7

134
114 50

Dwell position

Index start position
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8-M8xP1.25Depth16

Dwell position

Index start position

U
ltrathin Table M

odel

U
ltrathin Table M

odel

70DA 90DA

 Sym-bol Unit Value

 C1 kgf 316

 C2 kgf 142

 Ts kgf-m Refer torque table

 C3 kgf 190

 C4 kgf 163

 C5 kgf-m 9.5

 C6 kgf-m2 1.9 x 10-3

  sec. ±30

  kg 15

 Sym-bol Unit Value

 C1 kgf 500

 C2 kgf 210

 Ts kgf-m Refer torque table

 C3 kgf 260

 C4 kgf 260

 C5 kgf-m 25

 C6 kgf-m2 2.5 x 10-3

  sec. ±30

  kg 28

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.
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110DA 150DA

54

7N9

4.
1

Ø25h6

Input shaft
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Dwell position

Index start position
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20

Ø
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2h
6

Ø
13

0
Ø

57

4646

Ø
35

h6
Ø

45

45

11
1

24
9

6-M10xP1.5xDepth20
P.C.D.210
4-M12xP1.75xDepth24
P.C.D.285
4-M8xP1.25xDepth17
P.C.D.100

116 116

68
68

8-M10xP1.5xDepth20

Dwell position

Index start position

10N9

Ø35h6

5

2-M8xP1.25xDepth25

Input shaft

U
ltrathin Table M

odel

U
ltrathin Table M

odel

110DA 150DA

 Sym-bol Unit Value

 C1 kgf 700

 C2 kgf 350

 Ts kgf-m Refer torque table

 C3 kgf 310

 C4 kgf 360

 C5 kgf-m 30

 C6 kgf-m2 6.0 x 10-3

  sec. ±30

  kg 42

 Sym-bol Unit Value

 C1 kgf 1200

 C2 kgf 700

 Ts kgf-m Refer torque table

 C3 kgf 410

 C4 kgf 410

 C5 kgf-m 40

 C6 kgf-m2 0.02

  sec. ±30

  kg 86

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.
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190DA 230DA

56
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Ø
60

h6
Ø
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430 135
130130

135

55
5

26

210 210
220 220

21
0

23
0

16
1

61
1

147

64

30
270
275
290
295

Ø
12

7
Ø

23
0

Ø
27

5h
7

Ø
37

0

8-M12xP1.75Depth25
P,C,D,336
4-M16xP2.0Depth30
P,C,D,445
4-M10xP1.5Depth20
P,C,D,200

8-M12xP1.75Depth24

6666

97
97

410

700

110110

4-Ø18
Index start position

18N9

7.
2

Ø60h6

2-M12x1.75PxDepth30

Input shaft

14N9

5

Ø45h62-M10x1.5xDepth20

Input shaft

 

 

175 175
187 187

15
0

19
0

17
5

20
32

0
15

5

280
350 95

100 360 100
560

4-Ø18

Ø
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Ø
80

Ø
18

0
Ø
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0h

6
Ø

29
0

227
230
240
245

88
88

62

55 55
115

8-M12x1.75xDepth24

4-M10x1.75xDepth20
P.C.D.150

4-M14x2xDepth28
P.C.D.376

8-M12x1.75xDepth24
P.C.D.260

25

52
7

Ø
45

h6

8585
95

U
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190DA 230DA

 Sym-bol Unit Value

 C1 kgf 1838

 C2 kgf 918

 Ts kgf-m Refer torque table

 C3 kgf 510

 C4 kgf 510

 C5 kgf-m 61

 C6 kgf-m2 0.105

  sec. ±30

  kg 180

 Sym-bol Unit Value

 C1 kgf 2800

 C2 kgf 1300

 Ts kgf-m Refer torque table

 C3 kgf 650

 C4 kgf 650

 C5 kgf-m 80

 C6 kgf-m2 0.136

  sec. ±30

  kg 285

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.



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.

DH

Sway model



cam follower

cam follower cam follower

Type

X1

2 3

5 6

W

H

H

40R

S3

12N

045

D80
12 stop lifting stroke

Lift oscillating type

80mm

a
Model

d
Specification

c
Type

e
Cam motion profile

d
Number of stop or

Rotation angle

Distance between 
output shaft and 

input shaft 
45/70/80/100

Mounting holes on surfaces 
V and W come automatically. 
In addition, mounting holes 
on the other surfaces are 
available as standard.

AA

GL(V) GL(U)

GL(P) GL(S)

0° 360°

360°0°

360°

360°0°

0°

360°

360°

0°

0°

＊mm

＊°

＊mm

＊°

＊mm

＊°

6160

 Model Code

R - H 40 1 X AA12N080 WS3

V

UP
W

T S

U
VP

T

W S

V

US

W

T P

V

TS
W

U P

P

S

T

U
W

V

12 4 3

Plane V

Input shaft

Stroke

Co
un

ter
 cl

oc
k w

ise

Output shaft

Clock wise

Plane T

1

GL(W)
T

WP

U

V S

4

GL(T)
W

TS

V

U P

Lifting stroke

UT U T

S1 S3S2

Notes 1 : Number of 
Intermittent stop.
2.3.4.5.6.8.10.12

Notes 2 : Output shaft swing     
angle within 90°are available 

upon request.

Selection lifting stroke

45.70.80.100
Maximum stroke 40mm

Cam

Tapered rib

Turret

Globoidal cam Output shaft

g
Input shaft assembling position

h
Mounting screw 

holes on body surface

i
Installation

location

j
Special 

Specifications

k
Special 

Specifications

Input shaft crossing plane T/U

S1
S2
S3

Input shaft at plane T

Input shaft at plane U

Input shaft crossing plane T/U
1

Installation 
position shown 
in the following 
figure

1.The requirements as 
ordering extra special 
specifications

2.The requirements as 
split timing lift curve 

Customer-specific 
coding

● 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.

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

● 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 curveHow to order
● 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.

DH Lift oscillating type

Graph Matrix   Actuation curve timing chart

Continuous lift 
segmentation

(Lifting Timing)

(Oscillating Timing)

(Lifting Timing)

(Oscillating Timing)

(Lifting Timing)

(Oscillating Timing)

Remain
Rise section

Remain section

Drop section

Remain

Static section Dividing section

Static section

Remain section

Rise section
Remain section

Static section

□-shaped lifting swing

Π-shaped lifting swing

Forward section

Backward sectionStatic section

Rise section Drop section
Remain section

Rise section

Remain section

Static section Forward section

Static section

Backward section Static section
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45DH 70DH

Ø14h6

5N9 3

Input shaft

Ø
17

45
265

Ø
14

h6

12
6

60
15

5

96 (2x4)M8xP1.25xDepth13

17

12

46
120
190

33
35

50

25

45

35
33

Ø
16

h6

25

12595

Ø
75

Ø
85

65

Maximum 
stroke15

12

Index start position

7N9

4.
1

Ø20h6

Input shaft

8-M8xP1.25xDepth15

70

Maximum 
stroke 30

70
20

5

80
15515630

341

65

Ø
13

0
Ø

12
0

270
55

15 15 15

55

8050

160

53

15
17

5

40

C15

160
65

Ø
25

40

Ø
20

h6

53

6-M8xP1.25xDepth20
PCD 80

Ø
25

h6

Index start position

Sw
ay M

odel

Sw
ay M

odel

45DH 70DH

 Sym-bol Unit Value

 C1 kgf 5

 C2 kgf 9

 Ts kgf-m Refer torque table

 C3 kgf 60

 C4 kgf 45

 C5 kgf-m 3.8

 C6 kgf-m2 3.9x 10-4

  sec. ±60

  kg 15

 Sym-bol Unit Value

 C1 kgf 7

 C2 kgf 14

 Ts kgf-m Refer torque table

 C3 kgf 100

 C4 kgf 95

 C5 kgf-m 6

 C6 kgf-m2 1.2 x 10-2

  sec. ±30

  kg 22

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.
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80DH 100DH

5N9 3

Ø17h6

Input shaft

0SCILLATE
683 90

180
10

5050
280Maximum 

stroke 30

30
10

0
10

9
90

10
0

55
24

5

Ø
17

h6
Ø

20

Ø
65

1075
35
40
350

45110

35
40

4

45
200

Ø
20

h7

Ø
45 Ø
72

6-M8xP1.25Depth16
6-M8xP1.25Depth16

Max90°

Index start position

7N9

4.
1

Ø25h6

Input shaft

156 12
93

Maximum 
stroke 4012

180

8025
0

90

Ø
25

h6

16
9

85

15
80

70

25

90
2020

50

55

5

60
57
50

60

50
57

350

6-M8xP1.25xDepth20
P.C.D.100

63

Ø
30

110

15
22

0

75
   

   
  1

26

   
   

  Ø
12

0

200

Vent
hole

150

Oil cap

Oil filler hole

300

Ø
25

h6

8-Ø13

Index start position

Sw
ay M

odel

Sw
ay M

odel

80DH 100DH

 Sym-bol Unit Value

 C1 kgf 15

 C2 kgf 18

 Ts kgf-m Refer torque table

 C3 kgf 140

 C4 kgf 190

 C5 kgf-m 9.5

 C6 kgf-m2 1.7 x 10-2

  sec. ±30

  kg 33

 Sym-bol Unit Value

 C1 kgf 10.6

 C2 kgf 24.9

 Ts kgf-m Refer torque table

 C3 kgf 132

 C4 kgf 105

 C5 kgf-m 10.8

 C6 kgf-m2 1.5 x 10-2

  sec. ±30

  kg 30

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Item

Allowable thrust load on output shaft

Allowable radial load on output shaft

Allowable torque on output shaft

Allowable thrust load on input shaft

Max. repetitive bending force on input shaft

Max. repetitive torque  on input shaft

GD2 of input shaft (Note1)

Indexing accuracy

Weight

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.

Notes 
1) GD2 of input shaft 
is a value in dwell 
range.
 
2) Value of C1 to C5 
are those obtained 
for safety factor=2.



Calculation formula (examples)

6766

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 : ø300 x t20
• Weight of jig : 3 kg/set
• Weight of workpiece : 0.25kg/piece
• Jigsare fixed on P.C.D. ø200

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.

Data
• Traverse pitch on conveyor : 239mm
• Indexing cam angle : θh = 120˚
• Driven 2 seconds for 1 cycle
• Reduction ratio :
• Cam curve : Modified Sine
  Note Dc : pitch diameter of conveyor sprocket (cm)
  Pc : traverse pitch on conveyor (cm)
  I : velocity ratio

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.

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

Solution Solution
Fig-2

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.

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

Gear(B)
(PCDø100)

W2=5kg

Chain wheel:4 set.
(PCDø254)
W4=5kg/set.

Work:4 set.
W7=1kg/set.

Jig:20 set.
W6=0.7kg/set.

Chain:2 set.
W5=10kg/set.

Shaft:2 pcs.(ø50)
W3=4kg/pcs.

Gear(A)
(PCDø180)

W1=8kg

ReducerFig-1

ø300

10020

PCD ø200
Jig

Sub-table

Reducer



150

180

210

240

270

120

90

6968

Net dynamic torque to (kgf-m)
Indexes per min.NN(rpm)Stops

S Code

Static
torque

Ts
(kgf-m)

Bearing
sleeve

ø
(mm)

Index
period
θ

2

3

4

6

0.11
0.27
0.11
0.27
0.11
0.27
0.11
0.27
0.11
0.27
0.67
0.21
0.48
0.71
0.11
0.27
0.11
0.27
0.11
0.27
0.67
0.21
0.48
0.73
0.21
0.48
0.96
0.21
0.76
1.04
0.14
0.11
0.14
0.15
0.27
0.15
0.27
0.79
0.21
0.48
0.85
0.21
0.48
0.89
0.21
0.48
0.93
0.11
0.28
0.67

25D
32D
25D
32D
25D
32D
25D
32D
25D
32D
38D
25D
32D
38D
25D
32D
25D
32D
25D
32D
38D
25D
32D
38D
25D
32D
38D
25D
32D
38D
25D
32D
38D
25D
32D
25D
32D
38D
25D
32D
38D
25D
32D
38D
25D
32D
38D
25D
32D
38D

6

8

12

120

150

180

210

240

270

90

120

150

180

25D
32D
38D
25D
32D
38D
25D
32D
38D
25D
32D
38D
25D
32D
38D
25D
32D
38D
25D
32D
25D
32D
25D
32D
25D
32D
25D
32D
25D
32D
38D
25D
32D
38D
32D
38D
32D
38D
32D
38D
32D
38D
32D
38D
32D
38D
32D
38D

DS.DF TYPE

150

180

210

240

270

300

150

180

210

210

240

240

270

120

150

180

210

240

270

270

120
90

90

5
6
5
6
5
6
5
6
5
6
8
5
6
8
5
6
5
6
5
6
8
5
6
8
5
6
8
5
6
8
5
6
8
5
6
5
6
8
5
6
8
5
6
8
5
6
8
5
6

10

50
0.05
0.13
0.06
0.15
0.07
0.17
0.07
0.18
0.07
0.19
0.21
0.12
0.27
0.21
0.60
0.15
0.69
0.17
0.08
0.19
0.25
0.12
0.27
0.26
0.14
0.30
0.33
0.14
0.50
0.34
0.08
0.07
0.09
0.08
0.15
0.09
0.17
0.32
0.14
0.32
0.33
0.15
0.34
0.33
0.16
0.36
0.33
0.07
0.18
0.34

150
0.04
0.09
0.04
0.10
0.04
0.11
0.05
0.12
0.05
0.12
0.15
0.08
0.18
0.15
0.39
0.09
0.45
0.11
0.05
0.12
0.18
0.08
0.18
0.19
0.09
0.20
0.24
0.10
0.33
0.25
0.05
0.05
0.06
0.05
0.10
0.06
0.11
0.23
0.09
0.21
0.23
0.10
0.22
0.24
0.10
0.24
0.24
0.05
0.12
0.24

200
0.03
0.08
0.04
0.09
0.04
0.10
0.04
0.10
0.05
0.11
0.14
0.07
0.16
0.14
0.35
0.08
0.40
0.09
0.04
0.11
0.16
0.07
0.16
0.17
0.08
0.18
0.22
0.09
0.29
0.22
0.04
0.04
0.05
0.05
0.09
0.05
0.10
0.21
0.08
0.19
0.22
0.09
0.20
0.22
0.09
0.21
0.22
0.04
0.11
0.22

100
0.04
0.10
0.05
0.12
0.05
0.13
0.06
0.14
0.06
0.15
0.17
0.09
0.21
0.17
0.50
0.11
0.52
0.13
0.07
0.14
0.20
0.09
0.21
0.21
0.10
0.23
0.27
0.11
0.38
0.28
0.06
0.05
0.07
0.06
0.11
0.07
0.13
0.26
0.11
0.24
0.27
0.11
0.26
0.27
0.12
0.28
0.27
0.06
0.14
0.27

50
0.18
0.45
0.45
0.26
0.51
0.48
0.28
0.55
0.78
0.30
0.59
0.79
0.31
0.61
0.79
0.31
0.63
0.78
0.12
0.29
0.15
0.33
0.16
0.37
0.17
0.39
0.17
0.40
0.18
0.42
0.53
0.19
0.43
0.52
0.13
0.16
0.15
0.60
0.16
0.61
0.16
0.61
0.16
0.60
0.17
0.60
0.17
0.58

150
0.11
0.30
0.32
0.17
0.33
0.34
0.18
0.36
0.56
0.19
0.38
0.57
0.20
0.40
0.57
0.20
0.41
0.56
0.08
0.19
0.10
0.22
0.11
0.24
0.11
0.25
0.12
0.26
0.12
0.27
0.38
0.12
0.28
0.37
0.09
0.11
0.10
0.43
0.10
0.44
0.10
0.44
0.11
0.44
0.11
0.43
0.11
0.42

200
0.10
0.26
0.30
0.15
0.30
0.32
0.16
0.32
0.51
0.14
0.34
0.52
0.18
0.36
0.52
0.19
0.37
0.52
0.07
0.17
0.09
0.19
0.94
0.21
0.10
0.23
0.10
0.24
0.10
0.24
0.35
0.11
0.25
0.34
0.08
0.10
0.09
0.40
0.09
0.40
0.09
0.40
0.10
0.40
0.10
0.39
0.10
0.39

100
0.13
0.34
0.36
0.20
0.39
0.39
0.21
0.42
0.63
0.23
0.45
0.64
0.24
0.47
0.64
0.24
0.48
0.64
0.10
0.22
0.11
0.26
0.12
0.28
0.13
0.30
0.14
0.31
0.14
0.31
0.43
0.14
0.33
0.42
0.10
0.13
0.11
0.49
0.12
0.50
0.12
0.50
0.12
0.49
0.13
0.48
0.13
0.47

0.29
0.76
0.96
0.38
0.76
1.10
0.38
0.76
1.89
0.38
0.76
2.00
0.38
0.75
2.09
0.38
0.75
2.15
0.21
0.48
0.21
0.48
0.21
0.48
0.21
0.48
0.21
0.48
0.21
0.48
1.20
0.21
0.48
1.22
0.18
0.25
0.18
1.05
0.18
1.15
0.18
1.21
0.18
1.25
0.18
1.28
0.18
1.30

5
6

10
5
6

10
5
6

10
5
6

10
5
6

10
5
6

10
5
6
5
6
5
6
5
6
5
6
5
6
8
5
6
8
6
6
5
6
5
6
5
6
5
6
5
6
5
6

Net dynamic torque to (kgf-m)
Indexes per min.NN(rpm)Stops

S Code

Static
torque

Ts
(kgf-m)

Bearing
sleeve

ø
(mm)

Index
period
θ

Calculation formula (examples)

Jig

Reducer

ø500

EX.(3) Indexing Driven Rotating Table Type 
data shown as Fig-3 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
• 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 : ø500 x 20t
• Jig Number : 24
• Coefficient of friction : 0.2
• Jig Pitch Circle Diameter : ø400
• Rotary table is held with its bottom sliding surface to 
  support loaded weight.(effective radius R=200mm)
• Indexing Angle : 120˚

Solution

μ=0.2

Gear(A)

Gear(B)

PCD ø400

ø125

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.

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



Net dynamic torque to (kgf-m)
Indexes per min.NN(rpm)Stops

S
Code

Static
torque

Ts
(kgf-m)

1.22
4.34
11.3
20.2
22.4
30.5
49.8
80.4

175.4
377.2

1.22
4.34
11.3
20.2
23.2
31.7
49.8
80.4

175.4
377.2

3.10
12.26

15.5
25.3
29.4
38.6
61.8
97.6

251.9
588.0

1.17
2.06
12.6
21.7
24.2
30.6
48.2
74.5

149.2
327.0

1.75
5.42
14.8
25.7
29.7
39.1
56.9
86.5

239.2
528.5

1.15
1.76

5.0
22.8
25.3
28.7
36.3
46.0

108.7
312.7

1.15
2.37

5.7
22.1
25.3
28.7
41.2
75.8

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D

50
0.48
1.41
4.3
7.8
8.4

14.8
19.0
28.6
62.9

136.1
0.58
1.70
5.2
9.4

11.4
17.3
22.8
34.3
75.4

163.3
1.23
4.30
5.9
9.3

11.3
16.9
22.5
33.5
93.7

230.5
0.53
0.81
5.7

10.1
12.3
19.2
22.4
32.4
66.0

152.3
0.71
1.90
5.5
9.7

11.8
18.7
21.5
31.0
93.4

210.1
0.57
0.69
2.3
8.6

10.3
14.9
16.6
19.0
46.3

145.2
0.61
0.84
2.1
9.2

11.3
15.1
15.6
27.7

150
0.35
1.02
3.1
5.6
6.3

12.8
13.7
20.6
45.2
97.9
0.42
1.22
3.7
6.8
9.6

14.3
16.4
24.7
54.3

117.5
0.88
3.09
4.3
6.7
9.5

14.1
16.2
24.1
67.4

165.8
0.38
0.59
4.1
7.3
9.2

15.1
16.1
23.3
47.5

109.6
0.51
1.36
3.9
7.0
9.2

14.2
15.5
22.3
67.2

151.1
0.32
0.50
1.6
7.8
9.3

11.2
11.9
13.7
33.3

104.4
0.47
0.61
1.5
7.4
9.1

10.4
11.2
19.9

200
0.32
0.93

2.9
5.2
5.9

11.6
12.5
18.9
41.5
89.8
0.38
1.12

3.4
6.2
7.3

13.8
15.0
22.6
49.8

107.8
0.81
2.84

3.9
6.2
7.1

13.2
14.8
22.1
61.8

152.1
0.35
0.54

3.8
6.7
8.1

14.1
14.8
21.4
43.5

100.5
0.47
1.25

3.6
6.4
8.4

12.9
14.2
20.4
61.6

138.6
0.27
0.45

1.5
7.1
8.6
9.1

10.9
12.6
30.5
95.8
0.37
0.56

1.4
6.8
8.2
9.0

10.3
18.3

300
0.28
0.83

2.5
4.6
5.2

10.2
11.1
16.7
36.7

0.34
0.99

3.0
5.5
6.1

11.5
13.3
20.0
44.1

0.72
2.51

3.5
5.5
6.0

12.9
13.1
19.6
54.7

134.7
0.31
0.48

3.3
5.9
7.2

11.8
13.1
19.0
38.6

0.41
1.11

3.2
5.7
7.1

11.3
12.6
18.1
54.6

122.8
0.21
0.40

1.3
6.3
7.8
8.2
9.7

11.1
27.0

0.31
0.49

1.3
6.0
7.1
8.1
9.1

16.2

400
0.26
0.76
2.3
4.2
4.4
9.6

10.2
15.3

0.31
0.91
2.8
5.0
5.7

10.9
12.2
18.4

0.66
2.31
3.2
5.0
5.6

11.8
12.1
17.9
50.2

0.28
0.44
3.1
5.4
6.8

10.3
12.0
17.4

0.38
1.02
2.9
5.2
6.3

10.6
11.5
16.6
50.1

0.19
0.37
1.2
5.8
7.2
7.4
8.9

10.2

0.23
0.45
1.1
5.5
6.3
7.2
8.4

14.8

700

0.64
2.0
3.6
3.9

0.77
2.4

0.56
1.95

2.7
4.2

2.6
4.6
5.8

0.32
0.86

2.5
4.4
5.1
8.2
9.8

4.9
5.3

0.38
1.0
4.6
5.1
5.9
7.1

100
0.39
1.15

3.5
6.4
7.1

13.7
15.4
23.2
51.1

110.5
0.47
1.38

4.2
7.7

10.2
16.5
18.5
27.9
61.3

132.7
1.00
3.49

4.8
7.6

10.1
16.1
18.3
27.2
76.1

187.3
0.43
0.66

4.6
8.2

10.1
16.8
18.2
26.4
53.6

123.7
0.57
1.54

4.5
7.9
9.8

16.8
17.5
25.1
75.9

170.7
0.41
0.56

1.9
8.6

10.1
12.5
13.5
15.5
37.6

118.0
0.54
0.68

1.7
8.3

10.2
11.3
12.7
22.5

Index
period
θ

Cam shaft 
riction 

torque Tx
(kgf-m)

Bearing
sleeve

ø
(mm)
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2

3

4

5

270

180

270

180

270

180

270

270

120

90

180

150

240

270

210

5

6

50
55.0

169.1
0.79
2.32

8.2
12.9
14.7
26.5
31.1
46.9

103.1
223.1

1.68
5.77

8.2
20.0
23.2
28.4
32.9
60.3

129.0
315.5

1.66
5.80

8.0
19.7
22.1
27.9
32.3
58.9

126.6
313.5

1.63
5.64

7.8
19.3
21.8
34.5
39.3
57.3

176.6
425.4

1.60
5.48

7.6
18.8
20.3
33.2
38.3
55.6

172.4
418.1

1.56
5.33

7.5
18.4
20.1
33.1
37.4
54.1

168.3
410.1

1.52
5.19

7.3
17.9
18.4
32.5

100
44.7

137.3
0.64
1.88

6.7
10.5
12.3
23.7
25.3
38.1
83.7

181.2
1.37
4.83

6.6
16.3
17.2
24.6
26.7
49.0

104.8
256.3

1.35
4.71

6.5
16.0
20.5
24.2
26.2
47.8

102.9
254.6

1.32
4.58

6.4
15.7
18.6
30.6
31.9
46.5

143.5
345.5

1.30
4.45

6.2
15.3
18.2
30.2
31.1
45.2

140.1
339.6

1.27
4.33

6.1
14.9
18.5
28.5
30.3
43.9

136.7
333.1

1.24
4.22

5.9
14.6
16.9
27.2

150
39.6

121.6
0.57
1.67

5.9
9.3

11.4
21.8
22.4
33.7
74.1

160.5
1.21
4.27

5.9
14.4
15.1
22.3
23.7
43.4
92.8

226.9
1.20
4.17

5.8
14.2
16.8
22.7
23.2
42.3
91.1

225.5
1.17
4.06

5.6
13.9
15.4
27.1
28.3
41.2

127.0
305.9

1.15
3.94

5.5
13.5
17.1
25.8
27.6
40.0

124.0
300.7

1.12
3.83

5.4
13.2
16.1
24.3
26.9
38.9

121.0
295.0

1.10
3.73

5.2
12.9
14.1
24.6

200
36.3

111.6
0.52
1.53

5.4
8.5

10.2
19.6
20.6
30.9
68.0

1.11
3.92

5.4
13.2
14.3
20.8
21.7
39.8
85.1

208.2
1.10
3.83

5.3
13.0
15.2
20.1
21.3
38.8
83.6

206.8
1.08
3.72

5.2
12.7
13.7
24.6
25.9
37.8

116.5
280.7

1.06
3.62

5.0
12.4
15.4
23.2
25.3
36.7

113.8
275.8

1.03
3.52

4.9
12.1
14.7
22.7
24.6
35.7

111.0
270.6

1.01
3.42

4.8
11.8
13.2
22.9

300
32.1
98.8
0.46
1.35

4.8
7.5
9.6

16.5
18.2
27.4

0.98
3.47

4.8
11.7
12.6
18.5
19.2
35.2
75.3

0.97
3.39

4.7
11.5
13.7
16.9
18.9
34.4
74.0

0.95
3.30

4.6
11.3
12.8
21.6
23.0
33.4

103.2
248.5

0.93
3.20

4.5
11.0
13.2
21.1
22.4
35.5

100.7
244.2

0.91
3.11

4.4
10.7
13.2
20.9
21.8
31.6
98.3

239.6
0.89
3.03

4.2
10.5
11.6
20.2

400
29.5

0.43
1.24

4.4
6.9
8.1

0.90
3.18

4.4
10.7
11.5
16.2
17.6
32.3

0.89
3.11

4.3
10.6
11.6
15.4
17.3
31.6
67.9

0.87
3.02

4.2
10.3
11.2
20.5
21.1
30.7
94.7

0.85
2.94

4.1
10.1
12.5
18.2
20.5
29.8
92.4

224.1
0.84
2.86

4.0
9.8

11.3
18.6
20.0
29.0
90.2

219.8
0.82
2.78

3.9
9.6

10.2
18.1

500
27.6

1.16
4.1
6.4
7.5

0.84
2.98

4.1
10.0
10.7
14.7
16.5

0.83
2.91

4.0
9.9

10.4
14.8
16.2
29.5

0.82
2.83

3.9
9.7

10.3
18.1
19.7
28.7
88.5

0.80
2.75

3.8
9.4

10.8
16.1
19.2
27.9
86.4

0.78
2.67

3.7
9.2

10.5
16.4
18.7
27.1
84.3

0.76
2.60

3.6
9.0
9.6

16.9

700

0.76
2.69

3.7
9.1
9.8

0.75
2.63

3.6
8.9
9.2

0.74
2.56

3.6
8.7
9.2

15.9
17.8

0.72
2.48

3.5
8.5
9.4

14.9
17.4
25.2

0.71
2.42

3.4
8.3
9.6

13.6
16.9
24.5
76.2

0.69
2.35

3.3
8.1
8.7

14.2

500
0.24
0.71

2.2
3.9
4.1
8.3
9.5

0.29
0.85

2.6
4.7
5.1

0.61
2.16

3.0
4.7
5.1

10.2
11.3
16.8

0.27
0.41

2.9
5.1
6.4
9.2

11.2

0.35
0.95

2.7
4.9
5.7
9.5

10.8
15.5
46.8

0.35
1.1
5.4
6.4
6.9
8.3

0.42
1.1
5.1
5.8
6.3
7.8

13.9

180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D

148.0
425.6

1.22
4.34
12.5
20.2
22.3
33.2
49.8
80.4

175.4
377.2

2.92
11.69

14.6
35.1
37.2
48.4
60.7

115.7
238.5
550.0

3.26
12.73

16.1
38.8
39.2
48.4
66.9

126.0
263.0
620.6

3.50
13.43

17.2
41.4
43.6
57.2
85.9

133.0
375.5
873.9

3.68
13.91

17.9
43.3
45.2
58.3
89.5

137.7
392.5
926.0

3.80
14.25

18.5
44.6
46.7
62.9
92.2

141.1
404.8
965.3

3.90
14.50

18.8
45.6
47.3
63.3

0.12
0.22
0.5
0.8
0.9
1.3
1.6
2.3
4.1
7.2

0.12
0.22
0.5
0.8
0.9
1.3
1.6
2.3
4.1
7.2

0.12
0.28
0.4
0.7
0.8
1.2
1.3
1.9
4.0
7.0

0.09
0.13
0.4
0.7
0.8
1.2
1.2
1.7
3.0
5.3

0.10
0.18
0.3
0.6
0.7
0.9
1.0
1.4
3.2
5.5

0.07
0.10
0.3
0.6
0.7
0.8
0.9
1.1
2.2
4.3

0.07
0.11
0.2
0.5
0.6
0.7
0.8
1.2

2.2
4.3

0.12
0.22

0.5
0.8
0.9
1.3
1.6
2.3
4.1
7.2

0.12
0.30

0.5
0.9
1.1
1.2
1.4
2.3
4.2
7.4

0.11
0.27

0.4
0.9
1.0
1.2
1.3
2.1
3.8
6.8

0.11
0.26

0.4
0.8
0.9
1.3
1.4
2.0
4.3
8.0

0.10
0.25

0.4
0.8
0.9
1.3
1.4
1.9
4.1
7.6

0.10
0.24

0.4
0.7
0.8
1.2
1.3
1.8
4.0
7.3

0.10
0.23

0.4
0.7
0.8
1.2

6

8

270

300

330

90

120

150

180

210

330

8

10

94.1
143.6
414.0
995.3

3.97
14.68

19.1
46.4
48.3
62.5
95.6

145.4
421.0

1018.5
4.03

14.82
19.4
47.0
49.3
64.2
96.7

146.8
426.4

1036.8
1.50
2.06
12.6
21.5
23.2
34.5
48.2
74.5

149.2
327.0

2.15
5.29
14.2
24.7
26.5
36.3
54.7
86.6

167.3
503.2

2.33
5.52
15.2
26.5
28.4
38.5
58.7
92.2

246.6
549.1

2.44
5.66
16.8
30.4
32.3
40.6
74.3

113.4
257.3
739.7

2.52

110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D

60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D

50
36.4
52.7

164.2
402.0

1.49
5.06

7.1
17.5
18.2
30.5
35.6
51.4

160.5
394.0

1.46
4.94

6.9
17.1
18.0
30.2
34.8
55.2

156.9
386.3

0.96
1.11

6.9
11.4
13.5
28.1
30.6
44.3
90.2

208.1
1.25
2.65

7.4
11.9
13.2
21.2
29.9
45.6
87.6

290.2
1.22
2.53

7.4
12.3
14.6
20.5
29.0
44.1

125.5
283.5

1.18
2.43

8.0
14.7
17.1
24.3
35.7
51.4

121.4
373.0

1.15

150
26.2
37.9

118.1
289.1

1.07
3.64

5.1
12.6
13.6
22.1
25.6
36.9

115.4
283.4

1.05
3.55

5.0
12.3
13.4
21.8
25.0
36.1

112.9
277.8

0.69
0.80

5.6
10.2
12.6
21.1
22.0
31.9
64.8

149.7
0.90
1.91

5.5
9.7

11.0
13.8
21.5
32.8
63.0

208.7
0.88
1.82

5.3
9.4

11.7
13.4
20.8
31.7
90.3

203.9
0.85
1.75

5.8
10.5
12.1
13.8
25.7
37.0
87.3

268.3
0.83

200
24.0
34.8

108.4
265.2

0.98
3.34

4.7
11.6
12.4
20.6
23.5
33.9

105.9
259.9

0.96
3.26

4.6
11.3
12.1
21.2
22.9
33.1

103.5
254.9

0.63
0.73

5.2
9.4

11.5
19.2
20.2
29.2
59.5

0.83
1.75

5.0
8.9

10.1
12.0
19.7
30.1
57.8

191.4
0.81
1.67

4.9
8.6

10.9
11.3
19.1
29.1
82.8

187.0
0.78
1.60

5.3
9.7

11.3
12.3
23.6
33.9
80.1

246.1
0.76

300
21.3
30.8
96.0

234.8
0.87
2.96

4.1
10.2
11.8
18.7
20.8
30.0
93.7

230.2
0.85
2.89

4.1
10.0
11.5
18.4
20.3
29.3
91.7

225.7
0.56
0.65

4.6
8.3

10.4
16.3
17.9
25.9

0.73
1.55

4.4
7.9
9.1

10.1
17.5
26.7
51.2

0.71
1.48

4.3
7.7

10.0
10.6
16.9
25.7
73.3

165.6
0.69
1.42

4.7
8.6

10.4
11.2
20.9
30.0
70.9

217.9
0.67

5.75
17.3
31.3
34.3
42.5
76.5

115.9
264.5
767.6

2.58
5.81
17.6
31.9
34.7
43.1
77.9

117.7
316.4
787.6

2.62
5.85
17.8
32.3
35.6
45.2
79.0

118.9
320.6
802.2

2.65
5.88
18.0
32.6
36.0
45.8
79.8

119.8
323.7
813.2

2.67
5.90
18.1
32.9
36.3
46.6
80.4

120.5
326.0
821.6

1.15
1.76
25.0
22.7
23.1
28.4
36.2
46.0

108.7
312.7

1.15
2.33

5.5
23.1
24.8
30.2
39.7
73.8

144.1

400
19.5
28.2
88.0

215.4
0.80
2.71

3.8
9.4

10.5
16.8
19.1
27.5
86.0

211.1
0.78
2.65

3.7
9.2

10.2
16.5
18.6
26.9
84.1

207.0
0.51
0.60

4.2
7.6
9.3

14.8
16.4

0.67
1.42

4.1
7.2
8.4
9.3

16.0
24.5

0.65
1.36

3.9
7.0
9.2

10.1
15.5
23.6
67.3

0.63
1.30

4.3
7.9
9.6

10.6
19.1
27.5
65.1

199.9
0.62

500
18.3
26.4
82.3

201.5
0.75
2.54

3.6
8.8
9.2

15.4
17.8
25.7
80.4

197.5
0.73
2.48

3.5
8.6
8.9

15.1
17.4
25.1
78.7

193.6
0.48
0.56

3.9
7.1
8.4

0.63
1.33

3.8
6.8
8.0
8.4

15.0
22.9

0.61
1.27

3.7
6.6
8.4
9.5

14.5
22.1
62.9

0.59
1.22

4.0
7.3
8.8
9.4

17.9
25.8
60.9

0.58

700
16.5
23.9
74.4

0.68
2.29

3.2
7.9
8.4

14.2
16.1
23.3
72.7

0.66
2.24

3.1
7.8
8.1

13.6
15.8
22.7
71.1

3.5

0.57
1.20

3.5
6.1
7.3

0.55
1.15

3.3
5.9
7.4

0.54
1.10

3.6
6.6
7.8
8.5

16.2
23.3

0.52

1.3
1.8
3.8
7.1

0.10
0.23

0.3
0.7
0.8
1.1
1.3
1.7
3.8
6.9

0.09
0.22

0.3
0.7
0.8
1.1
1.2
1.7
3.7
6.8

0.09
0.13

0.4
0.7
0.8
1.1
1.2
1.7
3.0
5.3

0.10
0.18

0.4
0.6
0.7
1.0
1.1
1.6
2.8
5.7

0.09
0.17

0.3
0.6
0.7
0.9
1.0
1.4
3.1
5.3

0.09
0.17

0.3
0.6
0.7
1.0
1.1
1.6
2.9
5.8

0.09

50
2.33

7.7
14.2
16.8
23.4
34.6
49.6

117.5
362.8

1.12
2.25

7.5
13.8
15.4
22.8
33.5
48.0

138.7
353.1

1.09
2.18

7.3
13.4
16.1
21.3
32.6
46.6

134.8
344.0

1.06
2.12

7.1
13.0
15.9
20.6
31.7
45.3

131.2
335.5

1.03
2.07

6.9
12.7
15.7
19.8
31.0
44.2

128.0
327.8

0.65
0.94

3.0
8.4
8.7

16.4
22.3
26.0
63.2

198.4
0.7

1.18
2.9
8.8
9.3

15.7
21.4
38.7
76.8

100
1.90

6.3
11.5
13.1
16.4
28.1
40.3
95.5

294.7
0.91
1.83

6.1
11.2
12.8
16.2
27.2
39.0

112.7
286.8

0.88
1.77

5.9
10.9
12.4
15.8
26.5
37.9

109.5
279.4

0.86
1.72

5.8
10.6
12.1
15.1
25.8
36.8

106.6
272.5

0.84
1.68

5.6
10.3
11.8
14.8
25.1
35.9

104.0
266.2

0.52
0.76

2.5
8.4
8.6

14.3
18.1
21.1
51.4

161.1
0.62
0.96

2.4
8.8
9.2

14.6
17.4
31.4
62.4

150
1.68

5.6
10.2
11.8
13.2
24.9
35.7
84.5

261.0
0.80
1.62

5.4
9.9

11.4
13.0
24.1
34.5
99.8

254.0
0.78
1.57

5.2
9.6

11.0
12.3
23.4
33.5
96.9

247.4
0.76
1.53

5.1
9.4

10.7
11.6
22.8
32.6
94.4

241.3
0.74
1.49

5.0
9.1

10.4
11.3
22.3
31.8
92.1

235.7
0.4

0.68
2.2
8.4
8.7

12.2
16.1
18.7
45.5

142.7
0.49
0.85

2.1
8.8
8.9

13.1
15.4
27.8
55.2

200
1.54

5.1
9.4

10.2
11.5
22.8
32.7
77.5

239.4
0.74
1.49

5.0
9.1

10.1
11.1
22.1
31.7
91.5

233.0
0.72
1.44

4.8
8.8
9.8

10.8
21.5
30.7
88.9

226.9
0.70
1.40

4.7
8.6
9.5

11.4
20.9
29.9
86.6

221.4
0.68
1.36

4.6
8.4
9.2

11.0
20.4
29.1
84.4

216.2
0.33
0.62

2.0
8.4
8.7

10.6
14.7
17.2
41.7

0.41
0.78

1.9
8.8
8.9

10.9
14.2
25.5
50.7

300
1.36

4.5
8.3
9.6

10.3
20.2
29.0
68.7

212.0
0.65
1.32

4.4
8.0
9.4

10.1
19.6
28.1
81.0

206.3
0.63
1.28

4.3
7.8
9.1
9.3

19.0
27.2
78.7

200.9
0.62
1.24

4.1
7.6
8.8
9.6

18.5
26.5
76.7

196.0
0.60
1.21

4.0
7.4
8.5
9.3

18.1
25.8
74.8

191.5
0.29
0.55

1.8
8.3
8.6

10.1
13.1
15.2

0.33
0.69

1.7
8.0
8.4

10.7
12.5
22.6
44.9

400
1.25

4.2
7.6
8.4
8.6

18.5
26.6
63.0

194.4
0.60
1.21

4.0
7.4
8.2
8.4

18.0
25.7
74.3

189.2
0.58
1.17

3.9
7.2
7.9
8.1

17.5
25.0
72.2

184.3
0.57
1.14

3.8
7.0
7.6
8.4

17.0
24.3
70.3

179.8
0.55
1.11

3.7
6.8
7.3
8.1

16.6
23.7
68.6

175.6
0.24
0.50

1.6
7.6
7.8
9.6

12.0

0.29
0.63

1.6
7.3
7.6

10.4
11.5
20.7

500
1.17

3.9
7.1
7.8
8.2

17.3
24.9
58.9

0.56
1.13

3.8
6.9
7.4
8.0

16.8
24.1
69.5

177.0
0.54
1.09

3.7
6.7
7.2
7.6

16.3
23.4
67.6

172.4
0.53
1.06

3.6
6.5
6.9
7.9

15.9
22.7
65.8

168.2
0.52
1.04

3.5
6.4
6.6
7.6

15.5
22.1
64.1

164.3
0.21
0.47

1.5
7.1
7.4

0.25
0.59

1.5
6.9
7.4

10.8
19.4

700
1.06

3.5
6.4
6.6
7.2

15.7
22.5

0.51
1.02

3.4
6.2
6.5
6.8

15.2
21.8
62.8

0.49
0.99

3.3
6.1
6.8
7.2

14.8
21.1
61.1

0.48
0.96

3.2
5.9
6.5
8.1

14.4
20.5
59.5

0.47
0.94

3.1
5.8
6.4
7.6

14.0
20.0
58.0

6.4
6.8

0.54
1.3
6.2
6.8

0.16
0.3
0.6
0.7
1.0
1.1
1.5
2.8
5.6

0.09
0.16

0.3
0.6
0.7
1.0
1.0
1.5
3.1
5.5

0.08
0.16

0.3
0.6
0.7
1.0
1.0
1.4
3.0
5.3

0.08
0.15

0.3
0.6
0.7
1.0
1.0
1.4
3.0
5.2

0.08
0.15

0.3
0.5
0.6
0.9
1.0
1.4
2.9
5.1

0.08
0.10

0.3
0.6
0.7
0.8
0.9
1.1
2.2
4.3

0.07
0.12

0.3
0.6
0.7
0.8
0.8
1.2
2.3

100
29.6
42.8

133.4
326.5

1.21
4.11

5.8
14.2
15.1
24.3
28.9
41.7

130.3
320.0

1.18
4.01

5.6
13.9
14.9
23.7
28.2
40.7

127.5
313.8

0.78
0.90

6.3
11.4
13.1
23.2
24.8
36.0
73.2

169.0
1.02
2.15

6.2
11.0
12.3
16.6
24.3
37.1
71.2

235.7
0.99
2.06

6.0
10.6
12.9
16.1
23.5
35.8

102.0
230.3

0.96
1.97

6.5
11.9
13.4
16.6
29.0
41.8
98.6

303.0
0.93

13
16
19
22
22
22
30
40
47
60
13
16
19
22
22
22
30
40
47
60
13
16
19
22
22
22
30
40
47
60
10
14
16
19
19
22
26
35
40
52
12
14
16
19
19
22
26
35
40
52
10
12
14
16
16
19
22
22
35
47
10
12
14
16
16
19
22
22

35
47
13
16
19
22
22
22
30
40
47
60
13
16
22
26
26
26
30
40
47
80
13
16
22
26
26
26
30
40
47
80
13
16
22
26
26
26
30
40
60
80
13
16
22
26
26
26
30
40
60
80
13
16
22
26
26
26
30
40
60
80
13
16
22
26
26
26

30
40
60
80
13
16
22
26
26
26
30
40
60
80
13
16
22
26
26
26
30
40
60
80
12
14
16
19
22
26
26
35
40
52
12
14
16
19
22
26
26
35
52
60
12
14
16
19
22
26
26
35
52
60
12
14
16
19
22
26
26
35
52
60
12

14
16
19
22
26
26
35
52
60
12
14
16
19
22
26
26
35
52
60
12
14
16
19
22
26
26
35
52
60
12
14
16
19
22
26
26
35
52
60
12
14
16
19
22
26
26
35
52
60
10
12
14
16
19
22
22
22
35
40
10
12
14
16
19
22
22
26
35

210

300

270

240

90

120

71

DS.DF TYPE DS.DF TYPE
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Net dynamic torque to (kgf-m)
Indexes per min.NN(rpm)Stops

S
Code

Static
torque

Ts
(kgf-m)

Index
period
θ

Cam shaft 
riction 

torque Tx
(kgf-m)

Bearing
sleeve

ø
(mm)

Net dynamic torque to (kgf-m)
Indexes per min.NN(rpm)Stops

S
Code

Static
torque

Ts
(kgf-m)

Index
period
θ

Cam shaft 
riction 

torque Tx
(kgf-m)

Bearing
sleeve

ø
(mm)

Net dynamic torque to (kgf-m)
Indexes per min.NN(rpm)Stops

S
Code

Static
torque

Ts
(kgf-m)

Index
period
θ

Cam shaft 
riction 

torque Tx
(kgf-m)

Bearing
sleeve

ø
(mm)



DS.DF TYPE DS.DF TYPE
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10

120

180

150

270

210

240

270

240

10

12

PS: ○:1DWELL  ※:2DWELL  ●:3DWELL  ☆:4DWELL

12

16

※

210

210

300

330

330

90

120

150

180

210

300

※

270

270

300

270

240

※

90

※

120

※

90

※

120

120

※

150

150

※

180

180

90

330

※

330

330

※

240

※

300

16

20

700
0.6
5.6
5.8
8.9
9.0

15.1
30.6

0.34
0.5
5.4
6.0
8.4
8.8

14.7
29.7

0.33
0.5
5.3
6.3
8.1
8.6

14.3
28.9

1.20
3.9

1.15
3.8
6.2
6.5
7.0
9.2

0.42
1.10

3.6
7.1
7.4
7.7
8.7

10.3

0.2
0.5
0.5
0.6
0.7
1.0
1.9
3.7

0.06
0.09

0.2
0.5
0.5
0.6
0.7
1.0
1.9
3.6

0.06
0.09

0.2
0.5
0.5
0.6
0.7
1.0
1.9
3.6
0.1

0.13
0.4
0.7
0.7
0.7
0.7
0.9
1.4
2.5

0.10
0.18

0.4
0.6
0.7
0.7
0.7
0.8
1.4
2.7

0.09
0.17

0.4
0.6
0.6
0.6
0.6
0.8
1.3
2.6

0.09
0.17

0.3
0.6
0.6
0.6
0.6
0.8
1.5
2.8

500
0.6
6.1
6.7
9.2

10.0
16.7
33.8

107.5

0.37
0.6
6.0
6.8
8.8
9.7

16.2
32.9

104.5

0.36
0.6
5.8
7.0
8.6
9.5

15.8
32.0

100.8

3.9

11.4

0.49
1.33

4.3
7.0
7.4
9.1

10.7
12.7

0.48
1.27

4.2
6.8
7.2
7.5

10.1
12.0

0.46
1.22

4.0
7.8
8.1
8.4
9.7

11.4
24.8

400
0.7
6.6
6.9

10.2
10.7
17.9
36.2

115.0
0.24
0.40

0.6
6.4
7.1
9.5

10.4
17.3
35.1

111.7
0.22
0.39

0.6
6.2
7.3
9.2

10.1
16.9
34.2

108.8

4.2
7.6
7.9
8.2

12.2
14.6

0.52
1.42

4.6
7.5
7.8
9.4

11.4
13.6

0.51
1.36

4.4
7.3
7.4
7.8

10.8
12.8
17.8

0.49
1.30

4.3
8.4
8.7
9.3

10.3
12.2
26.6

300
0.7
7.2
7.5

10.8
11.7
19.5
39.4

125.3
0.27
0.44

0.7
7.0
7.8

10.5
11.3
18.9
38.3

121.8
0.25
0.42

0.7
6.8
8.0
9.8

11.0
18.4
37.3

118.6
0.35
0.65

4.6
8.3
8.6
8.9

12.5
15.9

0.57
1.55

5.0
8.2
8.4
9.5

12.5
14.8
20.5

0.55
1.48

4.8
8.0
8.4
8.5

11.8
14.0
19.4
71.0
0.54
1.42

4.7
9.1
9.4

10.0
11.3
13.3
29.0
87.1

200
0.8
8.1
8.4

13.0
13.2
22.0
44.6

141.6
0.33
0.49

0.8
7.9
8.7

12.3
12.8
21.3
43.3

137.6
0.31
0.48

0.8
7.7
8.9

11.4
12.5
20.8
42.1

134.0
0.4

0.73
5.2
9.4
9.7

10.1
12.5
17.9
24.8

0.6
1.75

5.6
9.2
9.5

10.1
12.8
16.8
23.2
84.5
0.63
1.67

5.5
9.0
9.3
9.8

13.0
15.8
21.9
80.1
0.61
1.60

5.3
10.3
10.8
11.3
12.7
15.0
32.7
98.4

150
0.9
8.8
8.9

14.0
14.4
24.0
48.8

154.3
0.38
0.54

0.9
8.6
8.9

13.6
14.0
23.3
47.1

150.0
0.35
0.52

0.8
8.3
9.2

13.2
13.6
22.6
45.9

146.1
0.43
0.80

5.6
10.2
10.5
10.8
12.5
19.6
27.0
78.1
0.70
1.91

6.2
10.1
10.4
12.5
12.8
18.3
25.3
92.1
0.68
1.82

6.0
9.8

10.3
10.6
13.0
17.2
23.9
87.4
0.66
1.75

5.8
11.3
11.7
12.5
13.1
16.4
35.6

107.3

100
1.0
9.4
9.5

14.3
16.2
27.1
54.8

174.3
0.47
0.61

1.0
9.4
9.5

14.1
15.8
26.3
53.2

169.4
0.45
0.59

0.9
9.4
9.6

14.1
15.3
25.6
51.8

165.0
0.51
0.90

6.3
11.4
11.6
11.9
12.5
20.8
30.5
88.2
0.79
2.15

7.0
11.4
11.7
12.6
12.8
20.6
28.6

104.0
0.77
2.06

6.7
11.1
11.4
11.5
13.0
19.5
27.0
98.7
0.75
1.97

6.5
12.7
13.1
13.6
18.1
18.5
40.3

121.1

50
1.2
9.4
9.5

14.5
20.0
33.3
67.5

214.6
0.52
0.75

1.2
9.4
9.5

14.3
19.4
32.3
65.6

208.5
0.51
0.73

1.2
9.5
9.6

14.3
18.9
31.5
63.8

203.1
0.7

1.11
6.9

11.4
11.7
12.0
12.5
20.8
37.6

108.6
0.98
2.65

8.6
12.2
12.5
12.6
12.8
21.1
35.2

128.1
0.95
2.53

8.3
12.7
12.8
12.9
13.0
21.3
33.2

121.5
0.92
2.43

8.0
15.6
16.9
17.1
18.1
21.4
49.6

149.1

70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

3.1
28.6
29.8
34.3
46.4
81.2

161.1
484.4

1.55
2.01

3.1
28.8
30.2
35.1
46.6
81.5

161.8
487.2

1.55
2.01

3.1
28.9
30.3
35.7
46.8
81.7

162.3
489.4

1.5
2.06
12.6
21.5
22.5
28.4
36.2
46.3
65.9

178.6
1.67
5.29
15.1
24.8
25.3
29.2
38.1
48.1
68.5

228.5
1.81
5.52
16.1
26.9
27.1
30.2
39.1
48.9
69.8

234.9
1.90
5.66
16.8
31.4
32.5
33.2
39.6
49.4

104.5
295.1

410.8
1.3

2.40
5.7

26.4
28.2
34.3
41.7
77.3

151.1
437.2

1.35
2.44

5.9
27.2
28.9
35.2
42.9
79.5

191.7
453.9

1.4
2.47

6.0
27.7
29.3
35.4
43.6
80.9

194.9
625.3

1.45
2.49

6.0
28.1
30.2
36.2
44.2
81.8

197.1
636.1

1.5
2.50

6.1
28.3
30.8
36.6
44.6
82.5

198.6
643.9

1.52
2.51

6.1
28.5
31.3
37.1
44.8
83.0

199.8
649.6

1.52
2.51

6.1
28.7
31.4

250D
45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D

50
235.1

0.69
1.12

2.8
9.0
9.6

10.4
20.6
37.0
73.5

226.8
0.63
1.07

2.7
9.2
9.8

10.6
19.7
35.6
90.7

218.8
0.61
1.03

2.6
9.3

10.1
10.9
19.0
34.2
87.4

300.6
0.59
0.99

2.5
9.3

10.0
12.5
18.4
33.1
84.4

291.2
0.56
0.96

2.4
9.4
9.8

12.3
17.8
32.1
81.8

282.8
0.54
0.93

2.3
9.4
9.7

12.1
17.3
31.2
79.5

275.3
0.51
0.90

2.3
9.4
9.7

150
169.1

0.45
0.81
2.0
9.0
9.4
9.6

14.8
26.6
52.9

163.1
0.43
0.77
1.9
9.1
9.5
9.9

14.2
25.6
65.3

157.4
0.4

0.74
1.9
8.7
9.7

10.1
13.7
24.6
62.8

216.2
0.37
0.71
1.8
8.5
9.5

11.8
13.2
23.8
50.7

209.5
0.34
0.69
1.7
8.2
9.3

11.2
12.8
23.1
58.8

203.4
0.33
0.67
1.7
8.0
9.2

10.9
12.5
22.4
57.2

198.0
0.3

0.65
1.6
7.8
8.9

200
155.1

0.38
0.74
1.8
8.7
9.1
9.4

13.6
24.4
48.5

149.6
0.36
0.71
1.8
8.3
9.2
9.7

13.0
23.5
59.9

144.4
0.33
0.68
1.7
8.0
9.4
9.9

12.5
22.6
57.6

198.3
0.3

0.65
1.6
7.8
9.1

11.3
12.1
21.8
55.7

192.1
0.3

0.63
1.6
7.5
8.8

10.9
11.8
21.2
54.0

186.6
0.29
0.61
1.5
7.3
9.0

10.4
11.4
20.6
52.4

181.6
0.28
0.60
1.5
7.1
8.6

300

0.31
0.65

1.6
7.7
8.6
9.1

12.0
21.6
43.0

132.5
0.29
0.63

1.6
7.4
8.8
9.4

11.5
20.8
53.0

127.8
0.27
0.60

1.5
7.1
9.0
9.5

11.1
20.0
51.0

175.6
0.27
0.58

1.5
6.9
8.7

10.6
10.7
19.3
49.3

170.1
0.26
0.56

1.4
6.7
8.4
9.5

10.4
18.7
47.8

165.2
0.25
0.54

1.4
6.5
8.1
9.3

10.1
18.2
46.4

160.8
0.23
0.53

1.3
6.3
7.9

37.1
45.0
83.3

200.6
653.9

0.5
0.94

2.7
24.3
25.3
28.2
35.5
48.3

110.9
246.7

1.42
1.91

2.8
26.1
26.7
29.3
38.4
51.4

118.2
367.6

1.42
1.95

2.9
27.2
27.5
30.2
40.0
53.0

126.7
385.0

1.42
1.97

3.0
27.8
28.1
31.2
40.9
79.3

157.1
395.5

1.42
1.99

3.0
28.2
29.2
32.3
41.5
80.1

159.0
474.9

1.5
2.00

3.0
28.5
29.6
33.4
41.9
80.7

160.2
480.4

1.55
2.01

400

0.27
0.60

1.5
7.0
7.4
8.6

11.0
19.8
39.4

0.25
0.57

1.4
6.8
7.5
9.2

10.6
19.1
48.6

0.21
0.55

1.4
6.5
7.7
9.3

10.2
18.3
46.8

181.1
0.21
0.53

1.3
6.3
7.4

10.1
9.9

17.7
45.2

158.1
0.2

0.51
1.3
6.1
7.3
9.4
9.5

17.2
43.8

151.6
0.2

0.50
1.3
5.9
7.2
9.1
9.3

16.7
42.6

147.5
0.19
0.48

1.2
5.8
6.8

500

0.22
0.56

1.4
6.6
7.0
8.1

10.3
18.6

0.2
0.54

1.3
6.3
7.2
8.6
9.9

17.8
45.5

0.18
0.51

1.3
6.1
7.4
8.8
9.5

17.2
43.8

0.18
0.50

1.2
5.9
7.1
9.6
9.2

16.6
42.3

146.0
0.17
0.48

1.2
5.7
6.9
9.1
8.9

16.1
41.0

141.8
0.16
0.47

1.2
5.6
6.8
8.8
8.7

15.6
39.8

138.0
0.15
0.45

1.1
5.4
6.3

700

0.51
1.3
5.9
6.5

0.48
1.2
5.7
6.8
8.4
8.9

16.1

0.47
1.2
5.5
7.1
8.5
8.6

15.5

0.45
1.1
5.3
6.5
9.1
8.3

15.0
38.2

0.43
1.1
5.2
6.3
8.4
8.1

14.5
37.1

0.42
1.1
5.0
6.2
8.1
7.8

14.1
36.0

0.41
1.0
4.9
5.9

4.5
0.06
0.11
0.2
0.5
0.6
0.7
0.8
1.1
2.2
4.2

0.06
0.11
0.2
0.5
0.6
0.6
0.7
1.1
2.4
4.0

0.06
0.11
0.2
0.5
0.6
0.7
0.7
1.1
2.3
4.6

0.06
0.11
0.2
0.5
0.5
0.6
0.7
1.0
2.2
4.5

0.06
0.10
0.2
0.5
0.5
0.6
0.7
1.0
2.2
4.4

0.06
0.10
0.2
0.5
0.5
0.6
0.7
1.0
2.2
4.4

0.06
0.10
0.2
0.5
0.5

50
11.7
16.9
30.4
77.4

268.4
0.31
0.49

1.6
8.7
8.9

12.2
16.8
27.9
65.7

151.7
0.8

0.96
1.5
9.0
9.3

13.5
17.5
26.4
62.2

211.5
0.75
0.91

1.4
9.2
9.6

13.6
17.9
25.1
62.6

202.5
0.71
0.86

1.4
9.3
9.8

14.6
18.1
37.2
75.3

194.3
0.69
0.83

1.3
9.4

10.2
14.8
18.2
35.7
72.3

229.1
0.61
0.80

1.3
9.4
9.6

14.3
17.9
34.4
69.8

221.4
0.58
0.77

100
11.3
13.7
24.7
62.9

218.0
0.21
0.40

1.3
8.7
8.9

12.1
16.8
22.7
53.3

123.3
0.6

0.78
1.2
9.0
9.3

13.2
17.1
21.5
50.5

171.8
0.56
0.74

1.2
9.2
9.5

13.4
16.3
20.4
50.9

164.4
0.54
0.70

1.1
9.3
9.8

14.3
15.6
30.2
61.2

157.8
0.51
0.67

1.1
9.4

10.1
14.4
15.1
29.0
58.7

186.1
0.50
0.65

1.0
9.4
9.6

14.1
14.5
28.0
56.7

179.8
0.49
0.63

150
10.7
12.1
21.8
55.7

193.0
0.19
0.35

1.1
8.7
8.8

11.8
15.9
20.1
47.2

109.1
0.51
0.69

1.1
9.0
9.2

12.8
15.2
19.0
44.7

152.1
0.49
0.65

1.0
9.2
9.5

13.3
14.5
18.1
45.0

145.6
0.47
0.62

1.0
9.3
9.8

12.6
13.9
26.7
54.2

139.7
0.45
0.60

0.9
9.4
9.8

12.7
13.3
25.7
52.0

164.8
0.43
0.57

0.9
9.1
9.5

11.1
12.9
24.8
50.2

159.2
0.4

0.55

200
10.2
11.1
20.0
51.1

177.1
0.15
0.32

1.1
8.7
8.8

11.6
14.6
18.4
43.3

0.45
0.63

1.0
9.0
9.1

10.1
13.9
17.4
41.0

139.6
0.4

0.60
0.9
9.2
9.4

12.1
13.3
16.6
41.3

133.6
0.4

0.57
0.9
9.0
9.3

12.3
12.7
24.5
49.7

128.2
0.39
0.55

0.9
8.7
9.5

18.1
12.2
23.6
47.7

151.1
0.36
0.53

0.8
8.4
8.7

10.9
11.8
22.7
46.0

146.1
0.35
0.51

300
9.8
9.9

17.7
45.2

156.8
0.13
0.29

0.9
8.7
8.8

10.2
12.9
16.3
38.4

0.4
0.56

0.9
8.7
9.0
9.8

12.3
15.4
36.3

0.37
0.53

0.8
8.3
9.3

11.0
11.7
14.7
36.6

118.3
0.35
0.50

0.8
8.0
9.0

10.8
11.3
21.7
44.0

113.5
0.33
0.48

0.8
7.7
9.2

10.9
10.8
20.9
42.3

133.8
0.3

0.47
0.7
7.4
7.7
9.8

10.5
20.1
40.8

129.3
0.29
0.45

400
8.7
9.0

16.3
41.5

143.8

0.26
0.9
8.4
8.6
9.8

11.8

0.36
0.51

0.8
8.0
8.9
9.6

11.3
14.2

0.31
0.49

0.8
7.6
9.1

10.5
10.8
13.5
33.6

0.3
0.46

0.7
7.3
8.6
9.4

10.3
19.9
40.3

0.29
0.44

0.7
7.0
8.8
9.6
9.9

19.1
38.8

122.8
0.27
0.43

0.7
6.8
7.1
9.4
9.6

18.4
37.4

118.6
0.25
0.41

500
8.1
8.5

15.2
38.8

134.5

7.9
8.1

0.48
0.8
7.5
8.4
9.0

10.6

0.45
0.7
7.1
9.0
9.2

10.1
12.6

0.43
0.7
6.8
7.9
8.8
9.7

18.6
37.7

0.41
0.7
6.6
8.1
9.2
9.3

17.9
36.2

0.40
0.6
6.4
6.7
8.2
9.0

17.3
35.0

111.0

0.39

700
7.3
7.6

13.8
35.1

7.1
7.6

0.43

6.8
8.0

0.41

6.65
7.5

0.39
0.6
6.2
7.5
8.0
8.7

16.8

0.37
0.6
5.9
7.7
8.7
8.4

16.2

0.36
0.6
5.7
6.0
7.6
8.1

15.6
31.6

0.35

0.6
0.7
1.0
2.1
4.3

0.06
0.09

0.2
0.6
0.7
0.7
0.8
1.0
2.0
3.4

0.06
0.09

0.2
0.5
0.6
0.7
0.7
0.9
1.9
3.7

0.06
0.09

0.2
0.5
0.6
0.7
0.7
0.9
1.9
3.6

0.06
0.09

0.2
0.5
0.6
0.7
0.7
1.0
2.0
3.4

0.06
0.09

0.2
0.5
0.6
0.7
0.7
1.0
2.0
3.8

0.06
0.09

0.2
0.5
0.6
0.6
0.6
1.0
1.9
3.7

0.06
0.09

100
190.9
0.59
0.91

2.3
9.0
9.5

10.1
16.7
30.1
59.7

184.2
0.54
0.87

2.2
9.2
9.7

10.3
16.0
28.9
73.7

177.7
0.52
0.83

2.1
9.3
9.9

10.4
15.4
27.8
71.0

244.1
0.48
0.80

2.0
9.3
9.7

12.1
14.9
26.9
68.6

236.6
0.45
0.78

2.0
9.3
9.5

11.8
14.5
26.0
66.4

229.7
0.43
0.76

1.9
9.0
9.4

11.5
14.1
25.3
64.6

223.6
0.41
0.73

1.9
8.8
9.3

0.09
0.16

0.3
0.6
0.6
0.6
0.6
0.8
1.5
2.7

0.09
0.16

0.3
0.6
0.6
0.6
0.6
0.7
1.5
2.7

0.08
0.16

0.3
0.6
0.6
0.6
0.6
0.7
1.4
2.7

0.08
0.15

0.3
0.6
0.6
0.6
0.6
0.7
1.4
2.7

0.08
0.15

0.3
0.5
0.5
0.6
0.6
0.7
1.4
2.6

0.08
0.10

0.3
0.6
0.6
0.8
0.9
1.1
2.2
4.3

0.07
0.12

0.3
0.6
0.6
0.7
0.8

700
0.41
1.06

3.5
6.9
7.2
8.2
8.4
9.9

0.39
1.02

3.4
6.7
7.1
7.8
8.1
9.5

20.7

0.38
0.99

3.3
6.5
7.1
7.5
7.8
9.2

20.0

0.37
0.96

3.2
6.4
6.7
7.1
7.6
8.9

19.4

0.36
0.94

3.1
6.2
6.5
7.3
7.4
8.7

18.9

6.5
6.8
7.2

500
0.45
1.17

3.8
7.6
7.9
8.7
9.3

10.9
23.8

0.44
1.13

3.8
7.4
7.7
8.1
8.9

10.5
22.9

0.42
1.09

3.7
7.2
7.6
7.9
8.6

10.2
22.1
66.8
0.41
1.06

3.6
7.0
7.3
7.6
8.4
9.9

21.5
64.9
0.40
1.04

3.5
6.9
7.2
7.5
8.1
9.6

20.9
63.1

7.4
7.7
8.3

0.25
0.59

1.5
7.2
7.5
8.0

400
0.48
1.25

4.2
8.2
8.5
8.7
9.9

11.7
25.4
76.7
0.47
1.21

4.0
7.9
8.2
8.5
9.5

11.3
24.5
73.9
0.45
1.17

3.9
7.7
8.1
8.4
9.2

10.9
23.7
71.5
0.44
1.14

3.8
7.5
7.8
8.2
9.0

10.6
23.0
69.4
0.43
1.11

3.7
7.4
7.7
8.1
8.7

10.3
22.3
67.5

1.6
7.9
8.2
8.9

0.29
0.63

1.6
7.6
7.9
8.2

300
0.52
1.36

4.9
8.9
9.2
9.5

10.8
12.8
27.7
83.6
0.51
1.32

4.4
8.6
8.9
9.2

10.4
12.3
26.7
80.5
0.49
1.28

4.3
8.4
8.7
9.3

10.1
11.9
25.8
77.9
0.48
1.24

4.1
8.2
8.7
9.0
9.8

11.5
25.0
75.6
0.47
1.21

4.0
8.0
8.5
8.6
9.5

11.2
24.4
73.6
0.29
0.55

1.8
8.6
8.9
9.2

13.1

0.33
0.69

1.7
8.3
8.6
9.1

12.5

200
0.59
1.54

5.1
10.0
10.4
10.7
12.2
14.4
31.3
94.4
0.57
1.49

5.0
9.8
9.1
9.8

11.7
13.9
30.2
91.0
0.56
1.44

4.8
9.5
9.9

10.2
11.4
13.4
29.2
88.0
0.54
1.40

4.7
9.3
9.8

10.2
11.0
13.0
28.3
85.4
0.53
1.36

4.6
9.1
9.4
8.7

10.7
12.7
27.5
83.1
0.33
0.62

2.0
8.6
8.9
9.6

14.7
17.2
41.7

0.41
0.78

1.9
9.1
9.4
9.7

14.2

150
0.64
1.68

5.6
10.9
11.2
11.3
13.2
15.7
34.1

102.9
0.62
1.62

5.4
10.6
10.9
11.2
12.8
15.1
32.9
99.2
0.61
1.57

5.2
10.4
10.7
11.0
12.4
14.6
31.8
95.9
0.59
1.53

5.1
10.1
10.5
11.2
12.0
14.2
30.8
93.1
0.58
1.49

5.0
9.9

10.2
10.7
11.7
13.8
30.0
90.6

0.4
0.68

2.2
8.6
8.9

10.2
16.1
18.7
45.5

0.49
0.85

2.1
9.1
9.4
9.7

15.4

100
0.73
1.90

6.3
12.4
12.8
13.1
16.2
17.7
38.6

116.2
0.71
1.83

6.1
12.0
12.3
12.8
16.2
17.1
37.1

112.0
0.69
1.77

5.9
11.7
12.0
12.3
16.2
16.5
35.9

108.3
0.67
1.72

5.8
11.4
12.7
13.0
14.2
16.0
34.8

105.1
0.65
1.68

5.6
11.1
11.4
11.8
13.2
15.6
33.9

102.3
0.52
0.76

2.5
8.6
8.9

10.6
18.1
21.1
51.4

161.1
0.62
0.96

2.4
9.1
9.4
9.8

17.4

50
0.89
2.33

7.7
15.2
15.5
16.3
18.2
21.5
47.5

143.1
0.87
2.25

7.5
14.8
15.1
15.6
18.2
21.0
45.7

137.9
0.84
2.18

7.3
14.4
14.7
15.0
18.2
20.3
44.2

133.4
0.82
2.12

7.1
14.1
14.4
15.6
18.2
19.7
42.9

129.4
0.80
2.07

6.9
13.7
13.9
14.3
18.3
19.2
41.7

125.9
0.65
0.94

3.0
8.6
8.9

11.2
22.3
26.0
63.2

198.4
0.7

1.18
2.9
9.1
9.4

10.6
21.4

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D

1.96
5.75
17.3
32.5
33.4
35.2
40.0
49.7

105.2
297.9

2.01
5.81
17.6
33.4
34.3
35.7
40.2
49.9

105.7
299.7

2.04
5.85
17.8
33.9
34.6
36.3
40.4
50.1

106.0
301.0

2.06
5.88
18.0
34.4
34.9
37.1
40.5
50.2

106.3
302.0

2.08
5.90
18.1
34.7
35.1
38.1
40.6
50.2

106.4
302.7

1.15
1.76

5.0
22.8
23.4
28.1
36.2
46.0

108.7
312.7

1.15
2.33

5.5
25.4
27.1
29.3
39.7

47
10
12
14
16
19
22
22
26
35
47
10
12
14
16
19
22
22
26
40
47
10
12
14
16
19
22
22
26
40
47
10
12
14
16
19
22
22
26
40
47
10
12
14
16
19
22
22
26
40
47
10
12
14
16
19
22
22
26
40
47
10
12
14
16
19

22
22
26
40
47
10
10
12
16
16
19
19
22
30
40
10
10
12
16
16
19
19
22
30
40
10
10
12
16
16
19
19
22
30
40
10
10
12
16
16
19
19
22
35
40
10
10
12
16
16
19
19
22
35
40
10
10
12
16
16
19
19
22
35
40
10
10

12
16
16
19
19
22
35
40
10
10
12
16
16
19
19
22
35
40
10
10
12
16
16
19
19
22
35
40
12
14
16
19
19
22
16
19
22
30
12
14
16
19
19
22
16
19
22
30
12
14
10
19
19
22
16
19
22
30
12
14
16
19
19
22
16
19
26
35

12
14
16
19
19
22
16
19
26
35
12
14
16
19
19
22
16
19
26
35
12
14
16
19
19
22
16
19
26
35
12
14
16
19
19
22
16
19
26
35
12
14
16
19
19
22
16
19
26
35
10
12
14
16
16
19
19
22
35
40
10
12
14
16
16
19
19
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DS.DF TYPE DS.DF TYPE

20

20

24

24

30

●

210

※

210

※

330

●

270

※

270

※

90

※

120

☆120

●

90

※

90

●

120

※

120

※

120

●

150

※

150

※

150

※

180

●

180

※

180

※

180

●

330

※

330

※

330

●

240

※

210

※

240

※

240

●

300

※

300

※

270

※

300

☆90

30

32

80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

29.8
32.4
35.8
45.0
83.3

200.6
653.9

0.5
0.94

2.7
24.5
26.5
28.5
35.5
48.3

110.9
246.7

1.42
1.93

2.8
26.8
28.8
30.8
38.4
51.4

118.2
367.6

1.42
1.95

2.9
28.0
30.1
32.2
40.0
53.0

126.7
385.0

1.42
1.97

3.0
28.8
29.8
30.2
40.9
54.0

157.1
395.5

1.42
1.99

3.0
29.2
30.3
32.1
41.5
54.6

159.0
474.9

1.5
2.00

3.0
29.6
30.5
32.8
41.9
55.0

160.2
480.4

0.5
0.5
0.6
0.7
1.0
2.1
4.3

0.06
0.09

0.2
0.6
0.6
0.7
0.8
1.0
2.0
3.4

0.06
0.09

0.2
0.5
0.6
0.7
0.7
0.9
1.9
3.7

0.06
0.09

0.2
0.5
0.6
0.7
0.7
0.9
1.9
3.6

0.06
0.09

0.2
0.5
0.6
0.7
0.7
0.9
2.0
3.4

0.06
0.09

0.2
0.5
0.6
0.7
0.7
0.8
2.0
3.8

0.06
0.09

0.2
0.5
0.6
0.7
0.6
0.8
1.9
3.7

2.4
4.0

0.06
0.11

0.2
0.5
0.6
0.7
0.7
1.1
2.3
4.6

0.06
0.11

0.2
0.5
0.6
0.7
0.7
1.0
2.2
4.5

0.06
0.10

0.2
0.5
0.6
0.7
0.7
1.0
2.2
4.4

0.06
0.10

0.2
0.5
0.6
0.7
0.7
1.0
2.2
4.4

0.06
0.10

0.2
0.5
0.6
0.7
0.7
1.0
2.1
4.3
0.7
0.6
0.7
0.7
0.9
1.4
2.5
0.6
0.6
0.7
0.7
0.8
1.4
2.7

700

0.47

5.8
7.2
7.9
8.6

15.5

0.45
1.1
5.6
6.3
7.2
8.3

15.0
38.2

0.43
1.1
5.5
6.1
7.0
8.1

14.5
37.1

0.42
1.1
5.3
6.4
7.4
7.8

14.1
36.0

0.41
1.0
5.2
6.8
7.2
7.6

13.8
35.1

500
45.5

0.18
0.51

1.3
6.4
8.3
9.1
9.5

17.2
43.8

0.18
0.50

1.2
6.2
7.1
8.4
9.2

16.6
42.3

146.0
0.17
0.48

1.2
6.0
6.8
8.6
8.9

16.1
41.0

141.8
0.16
0.47

1.2
5.9
7.1
8.6
8.7

15.6
39.8

138.0
0.15
0.45

1.1
5.7
6.9
8.1
8.5

38.8
134.5

400
48.6

0.21
0.55

1.4
6.9
8.8
9.5

10.2
18.3
46.8

161.1
0.21
0.53

1.3
6.6
7.7
8.7
9.9

17.7
45.2

156.1
0.2

0.51
1.3
6.4
7.4
9.1
9.5

17.2
43.8

151.6
0.2

0.50
1.3
6.3
7.6
9.2
9.3

16.7
42.6

147.5
0.19
0.48

1.2
6.1
7.4
8.5
9.0

16.3
41.5

143.8
7.6
8.4

6.7

11.4
13.6

300
53.0

127.8
0.27
0.60

1.5
7.5
9.4

10.6
11.1
20.0
51.0

175.6
0.27
0.58

1.5
7.2
8.1
9.2

10.7
19.3
49.3

170.1
0.26
0.56

1.4
7.0
8.2
9.4

10.4
18.7
47.8

165.2
0.25
0.54

1.4
6.8
8.4

10.0
10.1
18.2
46.4

160.8
0.23
0.53

1.3
6.7
8.3
9.2
9.9

17.7
45.2

156.8
8.3
9.3
9.8

12.5
15.9

7.3
9.4
9.8

12.5
14.8

200
59.9

144.4
0.33
0.68

1.7
8.4

10.4
11.3
12.5
22.6
57.6

198.3
0.3

0.65
1.6
8.2

10.2
11.6
12.1
21.8
55.7

192.1
0.3

0.63
1.6
7.9
9.6

11.5
11.8
21.2
54.0

186.6
0.29
0.61

1.5
7.7
9.1

10.9
11.4
20.6
52.4

181.6
0.28
0.60

1.5
7.5
8.7

10.4
11.1
20.0
51.1

177.1
9.4

10.2
10.3
12.5
17.9
24.8

8.2
10.2
10.3
12.8
16.8
23.2

150
65.3

157.4
0.4

0.74
1.9
9.2

11.2
11.6
13.7
24.6
62.8

216.2
0.37
0.71

1.8
8.9

10.9
11.5
13.2
23.8
60.7

209.5
0.34
0.69

1.7
8.7

10.2
11.8
12.8
23.1
58.8

203.4
0.33
0.67

1.7
8.4

10.0
11.2
12.5
22.4
57.2

198.0
0.3

0.65
1.6
8.2
9.7

10.8
12.1
21.8
55.7

193.0
10.2
10.8
11.3
12.5
19.6
27.0

8.7
11.0
11.3
12.8
18.3
25.3
92.1

100
73.7

177.7
0.52
0.83

2.1
9.6

11.6
13.4
15.4
27.8
71.0

244.1
0.48
0.80

2.0
9.7

11.7
12.8
14.9
26.9
68.6

236.6
0.45
0.78

2.0
9.8

11.8
12.3
14.5
26.0
66.4

229.7
0.43
0.76

1.9
9.5

11.5
12.1
14.1
25.3
64.6

223.6
0.41
0.73

1.9
9.3

11.4
11.9
13.7
24.7
62.9

218.0
11.4
11.4
12.3
12.5
20.8
30.5
88.2

8.7
11.6
12.3
12.8
20.6
28.6

104.0

50
90.7

218.8
0.61
1.03

2.6
9.6

11.6
17.0
19.0
34.2
87.4

300.6
0.59
0.99

2.5
9.7

11.7
16.3
18.4
33.1
84.4

291.2
0.56
0.96

2.4
9.8

11.8
15.6
17.8
32.1
81.8

282.8
0.54
0.93

2.3
9.8

11.8
15.4
17.3
31.2
79.5

275.3
0.51
0.90

2.3
9.8

11.7
14.6
16.9
30.4
77.4

268.4
11.4
11.7
12.3
12.5
20.8
37.6

108.6
8.7

11.8
12.2
12.8
21.1
35.2

128.1

180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

80D
83D

100D
110D
140D
180D
250D

80D
83D

100D
110D
140D
180D
250D

191.7
453.9

1.4
2.47

6.0
28.7
29.3
31.2
43.6
80.9

194.9
625.3

1.45
2.49

6.0
29.1
29.6
31.3
44.2
81.8

197.1
636.1

1.5
2.50

6.1
29.4
30.2
32.4
44.6
82.5

198.6
643.9

1.52
2.51

6.1
29.7
30.7
32.8
44.8
83.0

199.8
649.6

1.52
2.51

6.1
29.8
31.1
33.2
45.0
83.3

200.6
653.9

21.5
22.1
22.7
36.2
46.3
65.9

178.6
23.4
23.7
24.5
38.1
48.1
68.5

228.5

75

700

6.2
6.4
6.7

0.48
1.2
6.0
6.3
6.5

0.47
1.2
5.8
6.1
6.5

0.45
1.1
5.6
6.0
6.5

0.43
1.1
5.5
5.8
6.3
8.1

14.5

0.42
1.1
5.3
6.0
6.3
7.8

14.1

0.41
1.0

1.2
2.3
4.5

0.06
0.11

0.2
0.5
0.6
0.7
0.8
1.1
2.2
4.2

0.06
0.11

0.2
0.5
0.6
0.7
0.7
1.1
2.4
4.0

0.06
0.11

0.2
0.5
0.6
0.7
0.7
1.1
2.3
4.6

0.06
0.11

0.2
0.5
0.6
0.7
0.7
1.0
2.2
4.5

0.06
0.10

0.2
0.5
0.6
0.7
0.7
1.0
2.2
4.4

0.06
0.10

0.2
0.5
0.6
0.7
0.7
1.0
2.2
4.4

0.06
0.10

0.2

500

0.22
0.56

1.4
6.9
7.1
7.5

0.2
0.54

1.3
6.6
6.9
7.3
9.9

17.8

0.18
0.51

1.3
6.4
6.7
7.1
9.5

17.2

0.18
0.50

1.2
6.2
6.6
7.1
9.2

16.6
42.3

0.17
0.48

1.2
6.0
6.2
6.8
8.9

16.1
41.0

0.16
0.47

1.2
5.9
6.5
6.9
8.7

15.6
39.8

0.15
0.45

1.1

400

0.27
0.60
1.5
7.4
7.6
7.9

11.0
19.8

0.25
0.57
1.4
7.1
7.4
7.9

10.6
19.1
48.6

0.21
0.55
1.4
6.9
7.2
7.5

10.2
18.3
48.8

0.21
0.53
1.3
6.6
6.9
7.5
9.9

17.7
45.2

0.2
0.51
1.3
6.4
6.7
7.5
9.5

17.2
43.8

151.6
0.2

0.50
1.3
6.3
6.7
7.2
9.3

16.7
42.6

147.5
0.19
0.48
1.2

300
22.6

0.31
0.65

1.6
8.0
8.3
8.7

12.0
21.6
43.0

0.29
0.63

1.6
7.7
8.1
8.6

11.5
20.8
53.0

0.27
0.60

1.5
7.5
7.8
8.2

11.1
20.0
51.0

175.6
0.27
0.58

1.5
7.2
7.5
8.2

10.7
19.3
49.3

170.1
0.26
0.56

1.4
7.0
7.5
7.9

10.4
18.7
47.8

165.2
0.25
0.54

1.4
6.8
7.1
7.5

10.1
18.2
46.4

160.8
0.23
0.53

1.3

200
25.5
50.7

0.38
0.74

1.8
9.1
9.4
9.7

13.6
24.4
48.5

149.6
0.36
0.71

1.8
8.7
9.1
9.4

13.0
23.5
59.9

144.4
0.33
0.68

1.7
8.4
8.7
9.0

12.5
22.6
57.6

198.3
0.3

0.65
1.6
8.2
8.5
9.0

12.1
21.8
55.7

192.1
0.3

0.63
1.6
7.9
8.4
8.8

11.8
21.2
54.0

186.6
0.29
0.61

1.5
7.7
8.1
8.6

11.4
20.6
52.4

181.6
0.28
0.60

1.5

150
27.8
55.2

169.1
0.45
0.81

2.0
9.4
9.7

10.0
14.8
26.6
52.9

163.1
0.43
0.77

1.9
9.5
9.7

10.0
14.2
25.6
65.3

157.4
0.4

0.74
1.9
9.2
9.5

10.0
13.7
24.6
62.8

216.2
0.37
0.71

1.8
8.9
9.1

10.0
13.2
23.8
60.7

209.5
0.34
0.69

1.7
8.7
9.3
9.8

12.8
23.1
58.8

203.4
0.33
0.67

1.7
8.4
9.0
9.4

12.5
22.4
57.2

198.0
0.3

0.65
1.6

100
31.4
62.4

190.9
0.59
0.91

2.3
9.4
9.7

10.1
16.7
30.1
59.7

184.2
0.54
0.87

2.2
9.5
9.8

10.2
16.0
28.9
73.7

177.7
0.52
0.83

2.1
9.6
9.8

10.3
15.4
27.8
71.0

244.1
0.48
0.80

2.0
9.7
9.8

10.3
14.9
26.9
68.6

236.6
0.45
0.78

2.0
9.8

10.1
10.6
14.5
26.0
66.4

229.7
0.43
0.76

1.9
9.5

10.1
10.3
14.1
25.3
64.6

223.6
0.41
0.73

1.9

50
38.7
76.8

235.1
0.69
1.12

2.8
9.4
9.7

10.2
20.6
37.0
73.5

226.8
0.63
1.07

2.7
9.5
9.8

10.4
19.7
35.6
90.7

218.8
0.61
1.03

2.6
9.6
9.9

10.4
19.0
34.2
87.4

300.6
0.59
0.99

2.5
9.7
9.9

10.4
18.4
33.1
84.4

291.2
0.56
0.96

2.4
9.8

10.2
10.7
17.8
32.1
81.8

232.8
0.54
0.93

2.3
9.8

10.2
10.8
17.3
31.2
79.5

275.3
0.51
0.90

2.3

140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D

73.8
144.1
410.8

1.3
2.40

5.7
27.0
28.1
30.2
41.7
77.3

151.1
437.2

1.35
2.44

5.9
28.0
29.2
31.2
42.9
79.5

191.7
453.9

1.4
2.47

6.0
28.7
30.2
33.0
43.6
80.9

194.9
625.3

1.45
2.49

6.0
29.1
31.5
34.1
44.2
81.8

197.1
636.1

1.5
2.50

6.1
29.4
32.0
35.2
44.6
82.5

198.6
643.9

1.52
2.51

6.1
29.7
32.3
35.6
44.8
83.0

199.8
649.6

1.52
2.51

6.1

700
5.2
4.9
7.2
7.6

13.8

7.1
7.5
7.8

6.8
7.2
7.5

0.39

6.5
6.8
7.2

0.37

6.3
6.6
7.1

0.36
0.6
6.1
6.5
6.8
8.1

500
5.7
6.3
7.6
8.5

15.2
38.8

8.2
8.5
8.8

7.9
8.1
8.4

0.45
0.7
7.5
7.8
8.2

10.1

0.43
0.7
7.2
7.5
7.8
9.7

0.41
0.7
7.0
7.3
7.6
9.3

11.5

0.40
0.6
6.7
7.1
7.4
9.0

11.1
35.0

400
6.1
6.5
8.7
9.0

16.3
41.5

143.8

8.8
9.0
9.4

0.36
0.25

0.8
8.4
8.7
9.0

11.3

0.31
0.49

0.8
8.0
8.4
8.7

10.8
13.5

0.3
0.46

0.7
7.7
8.0
8.4

10.3
12.9
40.3

0.29
0.44

0.7
7.4
7.7
7.9
9.9

12.3
38.8

0.27
0.43

0.7
7.2
7.5
7.8
9.6

11.9
37.4

300
6.7
7.8
9.5
9.9

17.7
45.2

156.8
0.13
0.29

0.9
8.9
9.3
9.5

12.9

0.4
0.27

0.9
9.2
9.4
9.7

12.3
15.4

0.37
0.53

0.8
8.8
9.3
9.8

11.7
14.7
36.6

0.35
0.50

0.8
8.4
8.7
9.8

11.3
14.0
44.0

0.33
0.48

0.8
8.1
8.4
8.7

10.8
13.5
42.3

133.8
0.3

0.47
0.7
7.8
8.2
8.5

10.5
13.0
40.8

129.3

200
7.5
8.1
9.4

11.1
20.0
51.1

177.1
0.15
0.32

1.1
8.9
9.3
9.8

 14.6
18.4
43.3

0.45
0.30

1.0
9.3
9.5
9.9

13.9
17.4
41.0

139.6
0.4

0.60
0.9
9.5
9.7

10.3
13.3
16.6
41.3

133.6
0.4

0.57
0.9
9.5
9.8
9.9

12.7
15.8
49.7

128.2
0.39
0.55

0.9
9.1
9.4
9.7

12.2
15.2
47.7

151.1
0.36
0.53

0.8
8.8
9.3
9.7

11.8
14.6
46.0

146.1

150
8.2
9.0
9.4

12.1
21.8
55.7

193.0
0.19
0.35

1.1
8.9
9.3
9.8

15.9
20.1
47.2

0.51
0.33

1.1
9.3
9.5

10.0
15.2
19.0
44.7

152.1
0.49
0.65

1.0
9.5
9.7

10.5
14.5
18.1
45.0

145.6
0.47
0.62

1.0
9.7

10.1
10.4
13.9
17.2
54.2

139.7
0.45
0.60

0.9
9.7

10.1
10.4
13.3
16.6
52.0

164.8
0.43
0.57

0.9
9.6

10.1
10.2
12.9
16.0
50.2

159.2

100
9.3

10.0
10.4
13.7
24.7
62.9

218.0
0.21
0.40

1.3
8.9
9.3
9.8

16.8
22.7
53.3

123.3
0.6

0.37
1.2
9.3
9.5

10.1
17.1
21.5
50.5

171.8
0.56
0.74

1.2
9.5
9.8

10.7
16.3
20.4
50.9

164.4
0.54
0.70

1.1
9.7

10.1
10.4
15.6
19.5
61.2

157.8
0.51
0.67

1.1
9.7

10.1
10.6
15.1
18.7
58.7

186.6
0.50
0.65

1.0
9.8

10.2
10.5
14.5
18.0
56.7

179.8

50
9.8

10.2
10.6
16.9
30.4
77.4

268.4
0.31
0.49

1.6
8.9
9.3

10.3
16.8
27.9
65.7

151.7
0.8

0.46
1.5
9.3
9.5

10.4
17.5
26.4
62.2

211.5
0.75
0.91

1.4
9.5
9.8

10.7
17.9
25.1
62.6

202.5
0.71
0.86

1.4
9.7

10.1
11.0
18.1
24.0
75.3

194.3
0.69
0.83

1.3
9.7

10.1
11.0
18.2
23.0
72.3

229.1
0.61
0.80

1.3
9.8

10.2
10.5
17.9
22.2
69.8

221.4

14
16
19
10
12
14
16
16
19
19
22
35
40
10
12
14
16
16
19
19
22
35
40
10
12
14
16
16
19
19
22
35
40
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12
14
16
16
19
19
22
35
40
10
12
14
16
16
19
19
22
35
40
10
12
14
16
16
19
19
22
35
40
10
12
14

16
16
19
19
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35
40
10
10
12
16
16
19
19
22
30
40
10
10
12
16
16
19
19
22
30
40
10
10
12
16
16
19
19
22
30
40
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10
12
16
16
19
19
22
30
40
10
10
12
16
16
19
19
22
30
40
10
10
12
16
16
19
19
22
30
40

700

0.35
0.6
5.9
7.1
8.5
7.9

0.34
0.5
5.7
6.2
7.1
7.6

14.9

0.33
0.5
5.6
6.4
6.6
7.4

14.5

6.4
8.4

0.54

0.51

6.2
8.4

0.48

6.0
7.9
8.2
8.9

16.1

0.06
0.09

0.2
0.5
0.5
0.6
0.6
0.8
1.9
3.7

0.06
0.09

0.2
0.5
0.5
0.6
0.6
1.0
1.9
3.6

0.06
0.09

0.2
0.5
0.5
0.6
0.6
1.0
1.9
3.6

0.08
0.10

0.3
0.6
0.7
0.8
0.9
1.1
2.2
4.3

0.07
0.12

0.3
0.6
0.7
0.8
0.8
1.2
2.3
4.5

0.06
0.11

0.2
0.5
0.6
0.7
0.8
1.1
2.2
4.2

0.06
0.11

0.2
0.5
0.6
0.7
0.7
1.1

500

0.39
0.6
6.5
8.5
9.8
8.7

10.8
33.8

0.37
0.6
6.3
8.7
9.7
8.4

16.5
32.9

0.36
0.6
6.2
8.0
8.1
8.2

16.0
32.0

0.21
0.47

1.5
7.1
9.1

0.25
0.59

7.2
9.2

10.3
10.8
19.4

0.22
0.56

1.4
6.9
8.9
9.0
9.5

10.3
18.6

0.22
0.54

1.3
6.6
8.6
9.3
9.9

17.8

400
0.25
0.41

0.7
7.0
9.1

10.6
9.3

11.5
36.2

115.0
0.24
0.40

0.6
6.8
9.3

10.2
9.0

17.6
35.1

111.7
0.22
0.39

0.6
6.6
8.6
8.6
8.8

17.2
34.2

108.8
0.24
0.50

1.6
7.6
9.6

10.0
12.0

0.29
0.63

1.6
7.6
9.7
9.8

11.5
20.7

0.27
0.60

1.5
7.4
9.5

10.1
11.0
19.8
39.4

0.25
0.57

1.4
7.1
9.0
9.6

10.6
19.1

300
0.29
0.45

0.7
7.6
9.5

11.2
10.1
12.6
39.4

125.3
0.27
0.44

0.7
7.4
9.6

10.9
9.8

19.2
38.3

121.8
0.25
0.42

0.7
7.2
8.7
9.0
9.6

18.7
37.3

118.6
0.29
0.55

1.8
8.3
9.8

11.2
13.1
15.2

0.33
0.69

1.7
8.3

10.3
10.4
12.5
22.6
44.9

0.31
0.65

1.6
8.0

10.0
10.8
12.0
21.6
43.0

132.5
0.29
0.63

1.6
7.7
9.6

11.2
11.5
20.8

200
0.35
0.51

0.8
8.6

10.5
12.1
11.4
14.2
44.6

141.6
0.33
0.49

0.8
8.3

10.0
11.4
11.1
21.7
43.3

137.6
0.31
0.48

0.8
8.1

10.1
10.5
10.8
21.1
42.1

134.0
0.33
0.62

2.0
8.4

10.0
12.7
14.7
17.2
41.7

0.41
0.78

1.9
9.1

11.0
12.1
14.2
25.5
50.7

155.1
0.38
0.74

1.8
9.1

11.1
11.4
13.6
24.4
48.5

149.6
0.36
0.71

1.8
8.7

10.7
11.8
13.0
23.5

150
0.4

0.55
0.9
9.3

11.0
12.5
12.5
15.5
48.6

154.3
0.38
0.54

0.9
9.1

10.8
11.7
12.1
23.7
47.1

150.0
0.35
0.52

0.8
8.8

11.2
11.4
11.8
23.0
45.9

146.1
0.4

0.68
2.2
8.4

10.1
14.0
16.1
18.7
45.5

142.7
0.48
0.49
0.85

9.1
11.0
14.6
15.4
27.8
55.2

169.1
0.45
0.81

2.0
9.4

11.4
12.6
14.8
26.6
52.9

163.1
0.43
0.77

1.9
9.5

11.5
12.1
14.2
25.6

100
0.49
0.63

1.0
9.8

11.3
12.6
14.1
17.5
54.8

174.3
0.47
0.61

1.0
9.9

11.3
12.6
13.7
26.7
53.2

169.4
0.45
0.59

0.9
9.9

11.6
12.4
13.3
26.0
51.8

165.0
0.52
0.76

2.5
8.4

10.3
16.1
18.1
21.1
51.4

161.1
0.62
0.96

2.4
9.1

11.1
17.1
17.4
31.4
62.4

190.9
0.59
0.91

2.3
9.4

11.4
14.5
16.7
30.1
59.7

184.2
0.54
0.87

2.2
9.5

11.5
14.2
16.0
28.9

50
0.58
0.77

1.2
9.8

11.3
12.8
17.3
21.5
67.5

214.6
0.52
0.75

1.2
9.9

11.4
12.8
16.8
32.9
65.6

208.5
0.51
0.73

1.2
9.9

11.8
13.4
16.4
32.0
63.8

203.1
0.65
0.94

3.0
8.4

10.5
20.4
22.3
20.6
63.2

198.4
0.7

1.18
2.9
9.1

11.1
19.3
21.4
38.7
76.8

235.1
0.69
1.12

2.8
9.4

11.5
18.6
20.6
37.0
73.5

226.8
0.63
1.07

2.7
9.5

11.6
17.7
19.7
35.6

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D
180D
250D

45D
60D
70D
80D
83D

100D
110D
140D

1.55
2.01

3.1
29.8
30.5
31.6
42.2
55.3

161.1
484.4

1.55
2.01

3.1
30.0
30.5
31.2
42.4
82.5

161.8
487.2

1.55
2.01

3.1
30.1
30.6
31.4
42.6
82.8

162.3
489.4

1.15
1.76

5.0
22.7
23.4
24.0
36.2
46.0

108.7
312.7

1.15
2.33

5.5
25.4
25.9
26.3
39.7
73.8

144.1
410.8

1.3
2.40

5.7
27.0
27.9
28.7
41.7
77.3

151.1
437.2

1.35
2.44

5.9
28.0
28.7
29.3
42.9
79.5

10
10
12
16
16
19
19
22
30
40
10
10
12
16
16
19
19
22
30
40
10
10
12
16
16
19
19
22
30
40
10
12
14
16
16
19
19
22
35
40
10
12
14
16
16
19
19
22
35
40
10
12
14
16
16
19
19
22
35
40
10
12
14
16
16
19
19
22

35
40
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12
14
16
16
19
19
22
35
40
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12
14
16
16
19
19
22
35
40
10
12
14
16
16
19
19
22
35
40
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12
14
16
16
19
19
22
35
40
10
12
14
16
16
19
19
22
35
40
19
19
19
16
19
22
30
19
19
19
16
19
22
30
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DS.DF TYPE DS.DF TYPE

32

36

36

40

40

48

※

210

※

330

※

270

●

90●

150

●

150

●

180

●

210

●

240

●

270

●

300

●

330
●

90

●

120

※

150
●

120

※

180

☆

120

☆

90

※

240

※

300

☆150 ☆

120 ☆

120

●

150

☆

150

●

180

☆

180

●

210

☆

210

●

240

☆

240

●

270

☆

270

●

300

☆

300

●

330

☆

330

☆

150

☆

180

☆

210

☆

240

☆

270

☆

300

☆

330

☆

90

☆180

☆210

☆240

☆270

☆300

☆330

48
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70050040030020015010050 70050040030020015010050 70050040030020015010050 70050040030020015010050

6.9
6.7
8.1
8.4

6.7
6.0
8.1
8.1

6.5
6.0
7.8
7.8
9.2

6.4
5.8
6.6
7.6
8.9

6.2
5.6
6.5
7.4
8.7

6.8
8.6

0.6
0.6
0.6
0.6
0.8
1.3
2.6
0.6
0.6
0.6
0.6
0.8
1.5
2.8
0.6
0.6
0.6
0.6
0.8
1.5
2.7
0.6
0.6
0.6
0.6
0.7
1.5
2.7
0.6
0.6
0.6
0.6
0.7
1.4
2.7
0.6
0.6
0.6
0.6
0.7
1.4
2.7
0.5
0.5
0.6
0.6
0.7
1.4
2.6
0.2
0.6
0.6
0.7
0.8
1.0
2.0
3.4
0.2
0.5
0.6
0.7
0.7
0.9
1.9
3.7
0.2
0.5
0.5

6.8
7.2
8.9

10.1

7.8
7.4
8.9
9.7

11.4

7.6
7.2
8.9
9.3

10.9

7.4
7.1
8.9
8.9

10.5
22.9

7.2
7.1
8.6
8.6

10.2
22.1

7.0
6.9
7.4
8.4
9.9

21.5

6.9
6.7
7.6
8.1
9.6

20.9

8.2
10.2

7.9
9.9

7.5
9.5

7.3
7.4

10.5
10.8
12.8

8.4
7.6

10.5
10.3
12.2
26.6

8.2
7.4
9.1
9.9

11.7
25.4

7.9
7.3
9.2
9.5

11.3
24.5

7.7
7.4
9.2
9.2

10.9
23.7

7.5
7.2
8.7
9.0

10.6
23.0
69.4

7.4
7.0
8.2
8.7

10.3
22.3
67.5

0.9
8.8

10.8

8.4
10.4

0.8
8.0
8.2

8.0
8.3

11.4
11.8
14.0
19.4

9.1
8.5

11.4
11.3
13.3
29.0

8.9
8.3
9.4

10.8
12.8
27.7
83.6

8.6
9.1
9.5

10.4
12.3
26.7
80.5

8.4
8.2
9.6

10.1
11.9
25.8
77.9

8.2
8.1

10.3
9.8

11.5
25.0
75.6

8.0
7.9
9.1
9.5

11.2
24.4
73.6

0.9
8.9

10.9

38.4

0.9
9.2

11.2
11.4
12.3
15.4
36.3

0.8
8.8

10.8

9.0
9.3

12.7
13.0
15.8
21.9
80.1
10.3

9.5
12.7
12.7
15.0
32.7
98.4
10.0

9.3
11.6
12.2
14.4
31.3
94.4

9.8
9.1

11.6
11.7
13.9
30.2
91.0

9.5
9.3

11.2
11.4
13.4
29.2
88.0

9.3
9.1

10.8
11.0
13.0
28.3
85.4

9.1
8.9

10.3
10.7
12.7
27.5
83.1

1.1
8.9

10.9
12.4
14.6
18.4
43.3

1.0
9.3

11.3
12.6
13.9
17.4
41.0

139.6
0.9
9.5

11.5

9.8
10.1
12.8
13.0
17.2
23.9
87.4
11.3
10.8
12.8
13.1
16.5
35.6

107.3
10.9
10.6
12.7
13.2
15.7
34.1

102.9
10.6
10.4
12.7
12.8
15.1
32.9
99.2
10.4
10.2
12.1
12.4
14.6
31.8
95.9
10.1

9.8
11.9
12.0
14.2
40.8
93.1

9.9
9.6

11.7
11.7
13.8
30.0
90.6

1.1
8.9

10.9
13.7
15.9
20.1
47.2

109.1
1.1
9.3

11.3
13.2
15.2
19.0
44.7

152.1
1.0
9.5

11.5

11.1
11.4
12.8
13.0
19.5
27.0
98.7
12.7
11.6
12.8
13.1
18.5
40.3

121.1
12.4
11.4
12.8
13.2
17.7
38.6

116.2
12.0
11.2
12.8
13.2
17.1
37.1

112.0
11.7
11.2
12.8
13.2
16.5
35.9

108.3
11.4
11.0
12.6
13.2
16.0
34.8

105.1
11.1
10.8
12.4
13.2
15.6
33.9

102.3
1.3
8.9

10.9
14.6
16.8
22.7
53.3

123.3
1.2
9.3

11.3
15.1
17.1
21.5
50.5

171.8
1.2
9.5

11.5

12.7
12.8
12.9
13.0
21.3
33.2

121.5
15.6
12.9
12.9
13.1
21.4
49.6

149.1
15.2
12.7
12.9
13.2
21.5
47.5

143.1
14.8
12.6
12.9
13.2
21.0
45.7

137.9
14.4
12.3
12.9
13.2
20.3
44.2

133.4
14.1
12.2
12.7
13.2
19.7
42.9

129.4
13.7
12.0
12.5
13.3
19.2
41.7

125.9
1.6
8.9

10.9
14.6
16.8
27.9
65.7

151.7
1.5
9.3

11.3
15.5
17.5
26.4
62.2

211.5
1.4
9.5

11.5

80D
83D

100D
110D
140D
180D
250D

80D
83D

100D
110D
140D
180D
250D

80D
83D

100D
110D
140D
180D
250D

80D
83D

100D
110D
140D
180D
250D

80D
83D

100D
110D
140D
180D
250D

80D
83D

100D
110D
140D
180D
250D

80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

26.9
28.7
35.2
39.1
48.9
69.8

234.9
31.4
33.7
35.4
39.6
49.4

104.5
295.1

32.5
34.1
37.3
40.0
49.7

105.2
297.9

33.4
35.2
38.1
40.2
49.9

105.7
299.7

33.9
35.7
38.3
40.4
50.1

106.0
301.0

34.4
36.2
38.5
40.5
50.2

106.3
302.0

34.7
36.5
38.6
40.6
50.2

106.4
302.7

2.7
24.5
27.2
32.4
35.5
48.3

110.9
246.7

2.8
26.8
28.1
36.7
38.4
51.4

118.2
367.6

2.9
28.0
29.7

6.5
6.8

6.3
6.8

6.1

31.6

5.9
5.7

30.6

0.5
5.7
6.2
7.1
7.6

14.9
29.7

0.5
5.6
5.8
7.1
7.4

14.5
28.9

6.4

0.7
0.7
0.9
1.9
3.6
0.2
0.5
0.6
0.7
0.7
0.9
2.0
3.4
0.2
0.5
0.5
0.7
0.7
0.8
2.0
3.8
0.2
0.5
0.5
0.6
0.6
0.8
1.9
3.7
0.2
0.5
0.5
0.6
0.6
0.8
1.9
3.7
0.2
0.5
0.5
0.6
0.6
1.0
1.9
3.6
0.2
0.5
0.5
0.6
0.6
1.0
1.9
3.6
0.3
0.6
0.6
0.7
0.9
1.1
2.2
4.3
0.3
0.6
0.6
0.7
0.8
1.2

7.2
10.2

37.7

0.7
7.0

10.2

9.3

36.2

0.6
6.7
7.5
8.4
9.0

11.1
35.0

111.0
0.6
6.5
7.4
8.3
8.7

10.8
33.8

107.5
0.6
6.3
7.3
8.2
8.4

16.5
32.9

104.5
0.6
6.2
7.1
8.0
8.2

16.0
32.0

101.8
1.5
7.1

7.2

8.8
10.8

33.6

0.7
7.7

10.0
10.2
10.3
12.9
40.3

0.7
7.4

10.0
10.2

9.9
12.3
38.8

122.8
0.7
7.2
8.4
9.2
9.6

11.9
37.4

118.6
0.7
7.0
8.1
8.9
9.3

11.5
36.2

115.0
0.6
6.8
7.9
8.5
9.0

17.6
35.1

111.7
0.6
6.6
7.6
8.6
8.8

17.2
34.2

108.8
1.6
7.6

12.0

7.6

9.7
11.7
14.7
36.6

118.3
0.8
8.4

11.0
11.2
11.3
14.0
44.0

113.5
0.8
8.1

11.0
11.2
10.8
13.5
42.3

133.8
0.7
7.8
8.5
9.6

10.5
13.0
40.8

129.3
0.7
7.6
8.3
9.3

10.1
12.6
39.4

125.3
0.7
8.0
8.4
9.0
9.2

19.2
38.3

121.8
0.7
7.2
8.1
9.1
9.6

18.7
37.3

118.6
1.8
8.3
8.5
8.7
8.9

15.2

1.7
8.3
9.1
9.4
9.7

11.3
13.3
16.6
41.3

133.6
0.9
9.5

12.0
12.3
12.7
15.8
49.7

128.2
0.9
9.1

12.0
12.3
12.2
15.2
47.7

151.1
0.8
8.8
9.4

10.5
11.8
14.6
46.0

146.1
0.8
8.6
9.2

10.3
11.4
14.2
44.6

141.6
0.8
8.3
9.0

10.3
11.1
21.7
43.3

137.6
0.8
8.1
9.0

10.3
10.8
21.1
42.1

134.0
2.0
8.4

10.3
12.6
14.7
17.2
41.7

1.9
9.1

10.6
13.1
14.2
25.5

12.3
14.5
18.1
45.0

145.6
1.0
9.7

12.7
13.6
13.9
17.2
54.2

139.7
0.9
9.7

12.7
13.6
13.3
16.6
52.0

164.8
0.9
9.6

10.6
11.3
12.9
16.0
50.2

159.2
0.9
9.3

10.3
11.0
12.5
15.5
48.6

154.3
0.9
9.1

10.1
11.2
12.1
23.7
47.1

150.0
0.8
8.8
9.8

11.2
11.8
23.0
45.9

146.1
2.2
8.4

10.3
14.1
16.1
18.7
45.5

142.7
2.1
9.1

10.6
13.7
15.4
27.8

14.3
16.3
20.4
50.9

164.4
1.1
9.7

12.7
15.3
15.6
19.5
61.2

157.8
1.1
9.7

12.7
15.3
15.1
18.7
58.7

186.1
1.0
9.8

12.8
14.1
14.5
18.0
56.7

179.8
1.0
9.8

12.8
13.8
14.1
17.5
54.8

174.3
1.0
9.9

12.9
12.4
13.7
26.7
53.2

169.4
0.9
9.9

12.9
12.4
13.3
26.0
51.8

165.0
2.5
8.4

10.3
16.1
18.1
21.1
51.4

161.1
2.4
9.1

10.6
15.6
17.4
31.4

15.8
17.9
25.1
62.6

202.5
1.4
9.7

12.7
16.1
18.1
24.0
75.3

194.3
1.3
9.7

12.7
16.1
18.2
23.0
72.3

229.1
1.3
9.8

12.8
16.0
17.9
22.2
69.8

221.4
1.2
9.8

12.8
16.0
17.3
21.5
67.5

214.6
1.2
9.9

12.9
15.7
16.8
32.9
65.6

208.5
1.2
9.9

12.9
15.3
16.4
32.0
63.8

203.1
3.0
8.4

10.3
19.6
22.3
26.0
63.2

198.4
2.9
9.1

10.6
19.2
21.4
38.7

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D

38.4
40.0
53.0

126.7
385.0

3.0
28.8
30.2
38.6
40.9
54.0

157.1
395.5

3.0
29.2
31.4
39.2
41.5
54.6

159.0
474.9

3.0
29.6
31.7
40.1
41.9
55.0

160.2
480.4

3.1
29.8
31.9
40.3
42.2
55.3

161.1
484.4

3.1
30.0
32.1
40.5
42.4
82.5

161.8
487.2

3.1
30.1
33.1
40.8
42.6
82.8

162.3
489.4

5.0
22.7
24.5
34.6
36.2
46.0

108.7
312.7

5.5
25.4
27.5
36.9
39.7
73.8

6.0
7.2

5.8
7.1

5.6
6.9

38.2

1.1
5.5
6.7

37.1

1.1
5.3
6.4

36.0

1.0
5.2
6.2

35.1

7.1
8.1

2.3
4.5
0.2
0.5
0.6
0.7
0.8
1.1
2.2
4.2
0.2
0.5
0.5
0.6
0.7
1.1
2.4
4.0
0.2
0.5
0.5
0.6
0.7
1.1
2.3
4.6
0.2
0.5
0.5
0.6
0.7
1.0
2.2
4.5
0.2
0.5
0.5
0.6
0.7
1.0
2.2
4.4
0.2
0.5
0.5
0.6
0.7
1.0
2.2
4.4
0.2
0.5
0.5
0.6
0.7
1.0
2.1
4.3
0.2
0.6
0.6
0.7
0.7
0.9
2.0
3.4

6.9
7.4

1.3
6.6
7.7

45.5

1.3
6.4
7.6

43.8

1.2
6.2
7.5
8.6
9.2

42.3
146.0

1.2
6.0
7.3
8.6
8.9

16.1
41.0

141.8
1.2
5.9
7.2
8.3
8.7

15.6
39.8

138.0
1.1
5.7
6.9
7.9
8.5

15.2
38.8

134.5

7.9
8.3

1.5
7.4
8.3

39.4

1.4
7.1
8.4
9.8

10.6

48.6

1.4
6.9
8.2
9.6

10.2
18.3
46.8

161.1
1.3
6.6
8.1
9.2
9.9

17.7
45.2

156.1
1.3
6.4
7.9
8.9
9.5

17.2
43.8

151.6
1.3
6.3
7.7
8.7
9.3

16.7
42.6

147.5
1.2
6.1
7.4
8.2
9.0

16.3
41.5

143.8
0.9
8.4
8.8

44.9

1.6
8.0
9.1

11.2
12.0
21.6
43.0

132.5
1.6
7.7
8.9

10.9
11.5
20.8
53.0

127.8
1.5
7.5
8.7

10.7
11.1
20.0
51.0

175.6
1.5
7.2
8.6

10.3
10.7
19.3
49.3

170.1
1.4
7.0
8.5

10.1
10.4
18.7
47.8

165.2
1.4
6.8
8.2
9.7

10.1
18.2
46.4

160.8
1.3
6.7
8.1
9.4
9.9

17.7
45.2

156.8
0.9
8.7
9.0

10.3
12.5

38.4

50.7
155.1

1.8
9.1

10.8
12.3
13.6
24.4
48.5

149.6
1.8
8.7

10.2
11.8
13.0
23.5
59.9

144.4
1.7
8.4
9.8

11.7
12.5
22.6
57.6

198.3
1.6
8.2
9.7

11.5
12.1
21.8
55.7

192.1
1.6
7.9
9.4

11.2
11.8
21.2
54.0

186.6
1.5
7.7
9.2

11.0
11.4
20.6
52.4

181.6
1.5
7.5
9.0

10.7
11.1
20.0
51.1

177.1
1.1
8.7
9.2

10.5
12.5
17.9
43.3

55.2
169.1

2.0
9.4

11.0
13.2
14.8
26.6
52.9

163.1
1.9
9.5

11.2
13.1
14.2
25.6
65.3

157.4
1.9
9.2

11.3
12.9
13.7
24.6
62.8

216.2
1.8
8.9

11.2
12.7
13.2
23.8
60.7

209.5
1.7
8.7

11.0
12.5
12.8
23.1
58.8

203.4
1.7
8.4

10.8
12.3
12.5
22.4
57.2

198.0
1.6
8.2

10.6
11.8
12.1
21.8
55.7

193.0
1.1
8.7
9.2

10.6
12.5
19.6
47.2

109.1

62.4
190.9

2.3
9.4

11.2
15.6
16.7
30.1
59.7

184.2
2.2
9.5

11.3
15.2
16.0
28.9
73.7

177.7
2.1
9.6

11.4
15.0
15.4
27.8
71.0

244.1
2.0
9.7

11.4
14.8
14.9
26.9
68.6

236.6
2.0
9.8

11.5
13.9
14.5
26.0
66.4

229.7
1.9
9.5

11.4
13.7
14.1
25.3
64.6

223.6
1.9
9.3

11.4
13.4
13.7
24.7
62.9

218.0
1.3
8.7
9.2

10.7
12.5
20.8
53.3

123.3

76.8
235.1

2.8
9.4

11.2
18.7
20.6
37.0
73.5

226.8
2.7
9.5

11.4
17.6
19.7
35.6
90.7

218.8
2.6
9.6

11.5
17.4
19.0
34.2
87.4

300.6
2.5
9.7

11.5
17.2
18.4
33.1
84.4

291.2
2.4
9.8

11.6
16.8
17.8
32.1
81.8

282.8
2.3
9.8

11.6
16.5
17.3
31.2
79.5

275.3
2.3
9.8

11.6
16.5
16.9
30.4
77.4

268.4
1.6
8.7
9.2

10.9
12.5
20.8
65.7

151.7

180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

144.1
410.8

5.7
27.0
29.5
38.1
41.7
77.3

151.1
437.2

5.9
28.0
30.1
38.4
42.9
79.5

191.7
453.9

6.0
28.7
30.7
41.2
43.6
80.9

194.9
625.3

6.0
29.1
32.1
41.7
44.2
81.8

197.1
636.1

6.1
29.4
32.6
42.1
44.6
82.5

198.6
643.9

6.1
29.7
32.6
42.1
44.8
83.0

199.8
649.6

6.1
29.8
32.6
42.1
45.0
83.3

200.6
653.9

2.7
24.3
27.5
34.1
36.2
46.3

110.9
246.7

6.5
7.8

6.3
7.5

6.1
7.3

31.6

5.9
7.1
8.2
7.8

30.6

5.7
6.9
8.0
7.6

29.7

5.6
6.4
7.0
7.4
8.7

28.9

0.2
0.5
0.5
0.6
0.7
0.8
1.9
3.7
0.2
0.5
0.5
0.6
0.6
0.8
1.9
3.6
0.2
0.5
0.5
0.6
0.6
0.8
2.0
3.4
0.2
0.5
0.5
0.6
0.6
0.8
2.0
3.8
0.2
0.5
0.5
0.6
0.6
0.7
1.9
3.7
0.2
0.5
0.5
0.6
0.6
0.7
1.9
3.7
0.2
0.5
0.5
0.6
0.6
0.7
1.9
3.6
0.2
0.5
0.5
0.6
0.6
0.7
1.9
3.6

7.9
8.9

7.5
8.7

7.2
8.5
9.2
9.7

37.7

7.0
8.1
8.9
9.3

10.9
36.2

0.6
6.7
7.9
8.6
8.9

10.5
35.0

111.0
0.6
6.5
7.7
8.4
8.6

10.2
33.8

107.5
0.6
6.3
7.5
8.2
8.4
9.9

32.9
104.5

0.6
6.2
7.3
8.1
8.1
9.6

32.0
101.8

8.4
9.2

10.3
11.4

8.0
9.0

10.6
10.8

33.6

0.7
7.7
8.7

10.3
10.3
12.2
40.3

0.7
7.4
8.4
9.8
9.9

11.7
38.8

122.8
0.7
7.2
8.4
9.4
9.5

11.3
37.4

118.6
0.7
7.0
8.2
8.9
9.2

10.9
36.2

115.0
0.6
6.8
8.0
8.7
9.0

10.6
35.1

111.7
0.6
6.6
7.8
8.4
8.7

10.3
34.2

108.8

0.9
9.2
9.4

10.8
12.5
14.8
36.3

0.8
8.8
9.5

10.8
11.8
14.0
36.6

118.3
0.8
8.4
9.7

10.6
11.3
13.3
44.0

113.5
0.8
8.1
9.7

10.2
10.8
12.8
42.3

133.8
0.7
7.8
8.5
9.9

10.4
12.3
40.8

129.3
0.7
7.6
8.3
9.7

10.1
11.9
39.4

125.3
0.7
7.4
8.1
9.6
9.8

11.5
38.3

121.8
0.7
7.2
7.9
8.9
9.5

11.2
37.3

118.6

1.0
9.3
9.5

11.0
12.8
16.8
41.0

139.6
0.9
9.5
9.7

11.3
13.0
15.8
41.3

133.6
0.9
9.5
9.8

11.2
12.7
15.0
49.7

128.2
0.9
9.1
9.8

11.5
12.2
14.4
47.7

151.1
0.8
8.8
9.9

10.8
11.7
13.9
46.0

146.1
0.8
8.6
9.7

10.5
11.4
13.4
44.6

141.6
0.8
8.3
9.5

10.3
11.0
13.0
43.3

137.6
0.8
8.1
9.3

10.3
10.7
12.7
42.1

134.0

1.1
9.3
9.5

11.0
12.8
18.3
44.7

152.1
1.0
9.5
9.7

11.3
13.0
17.2
45.0

145.6
1.0
9.7
9.8

11.2
13.1
16.4
54.2

139.7
0.9
9.7
9.8

11.5
13.2
15.7
52.0

164.8
0.9
9.6
9.9

11.0
12.8
15.1
50.2

159.2
0.9
9.3
9.9

11.0
12.4
14.6
48.6

154.3
0.9
9.1
9.7

10.8
12.0
14.2
47.1

150.0
0.8
8.8
9.4

10.7
11.7
13.8
45.9

146.1

1.2
9.3
9.6

11.3
12.8
20.6
50.5

171.8
1.2
9.5
9.8

11.5
13.0
19.5
50.9

164.4
1.1
9.7

10.1
11.6
13.1
18.5
61.2

157.8
1.1
9.7

10.1
11.7
13.2
17.7
58.7

186.1
1.0
9.8

10.2
11.7
13.2
17.1
56.7

179.8
1.0
9.8

10.2
11.7
13.2
16.5
54.8

174.3
1.0
9.9

10.3
11.7
13.2
16.0
53.2

169.4
0.9
9.9

10.3
11.8
13.2
15.6
51.8

165.0

1.5
9.3
9.6

11.3
12.8
21.1
62.2

211.5
1.4
9.5
9.8

11.5
13.0
21.3
62.6

202.5
1.4
9.7

10.1
11.6
13.1
21.4
75.3

194.3
1.3
9.7

10.1
11.7
13.2
21.5
72.3

229.1
1.3
9.8

10.2
11.7
13.2
21.0
69.8

221.4
1.2
9.8

10.2
11.7
13.2
20.3
67.5

214.6
1.2
9.9

10.3
11.7
13.2
19.7
65.6

208.5
1.2
9.9

10.3
11.8
13.3
19.2
63.8

203.1

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

70D
80D
83D

100D
110D
140D
180D
250D

2.8
26.8
28.3
36.2
38.1
48.1

118.2
367.6

2.9
28.0
29.4
37.1
39.1
48.9

126.7
385.0

3.0
28.8
29.7
37.2
39.6
49.4

157.1
395.5

3.0
29.2
30.4
38.2
40.0
49.7

159.0
474.9

3.0
29.6
31.5
38.6
40.2
49.9

160.2
480.4

3.1
29.8
32.0
38.7
40.4
50.1

161.1
484.4

3.1
30.0
32.5
38.9
40.5
50.2

161.8
467.2

3.1
30.1
32.7
39.1
40.6
50.2

162.3
487.2

19
12
14
16
19
22
30
19
12
14
16
19
22
30
19
12
14
16
19
22
30
19
12
14
16
19
22
30
19
12
14
16
19
22
30
19
12
14
16
19
22
30
19
12
14
16
19
22
30
12
16
16
19
19
22
30
40
12
16
16
19
19
22
30
40
12
16
16

19
19
22
30
40
12
16
16
19
19
22
30
40
12
16
16
19
19
22
30
40
12
16
16
19
19
22
30
40
12
16
16
19
19
22
30
40
12
16
16
19
19
22
30
40
12
16
16
19
19
22
30
40
14
16
16
19
19
22
35
40
14
16
16
19
19
22

35
40
14
16
16
19
19
22
35
40
14
16
16
19
19
22
35
40
14
16
16
19
19
22
35
40
14
16
16
19
22
35
40
60
14
16
16
19
19
22
35
40
14
16
16
19
19
22
35
40
14
16
16
19
19
22
35
40
12
16
16
19
19
19
22
30

12
16
16
19
19
22
30
47
12
16
16
19
19
22
22
30
12
16
16
19
19
22
22
30
12
16
16
19
19
22
22
30
12
16
16
19
19
22
22
30
12
16
16
19
19
22
22
30
12
16
16
19
19
22
22
30
12
16
16
19
19
22
22
30
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DT TYPEDT TYPE

6

4

5

6

8

210

240

150

180

210

240

270

300

270

300

330

270

300

330

180

210

240

270

300

330

180

210

50 100 150 200 300 400 500 50 100 150 200 300 400 500

12

8

10

12

15

210

240

150

90

120

180

210

240

270

300

330

150

300

330

180

210

240

270

300

330

150

180

7978

50 100 150 200 300 400 500 50 100 150 200 300 400 500
80DT

110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT

30.5
56.9

104.6
230.4
344.7
527.6

1262.3
32.1
59.9

111.4
244.9
346.2
551.9

1697.0
35.6
62.5

117.3
257.6
351.6
728.3

1772.6
21.5
32.2
43.9

102.8
213.3
310.0
698.8

22.7
35.0
70.2

135.5
218.2
333.9
963.1

25.2
41.0
75.4

146.0
223.1
414.1

1027.3
26.0
43.0
96.4

193.3
332.5
432.0

1401.3
27.8
44.7

100.9
202.2
336.5
446.3

1458.4
28.3
46.0

108.7
209.7
345.7
612.9

1505.5
23.1
35.5
48.9

111.3
179.7
248.2
770.5

24.2
38.1

11.3
24.5
50.0

110.2
151.9
218.7
510.6
11.0
24.3
50.0

110.1
149.3
216.7
681.5
10.7
24.1
49.9

109.7
148.1
291.3
676.9

7.3
16.1
22.2
55.3

106.4
151.1
328.7

7.3
16.0
34.6
69.2

102.7
149.7
441.1

8.5
18.3
34.5
69.0

102.6
180.6
437.7

8.1
18.1
44.0
88.8

140.8
178.0
593.5

8.0
17.9
43.6
88.0

138.9
175.3
586.6

7.9
17.6
45.4
87.1

137.6
244.8
579.2

7.7
18.0
25.3
59.3
88.0

116.7
371.8

7.7
18.0

9.7
19.9
40.6
89.5

123.3
177.6
438.1

9.4
19.8
40.6
89.4

122.7
176.0
584.7

9.4
19.6
40.5
89.1

121.6
236.6
580.7

6.0
13.1
18.0
44.9
86.4

122.7
282.0

6.0
13.0
28.1
56.2
83.4

121.6
378.5

7.1
14.9
28.0
56.0
83.1

146.7
375.5

6.5
14.7
35.7
72.2

114.4
144.6
509.2

6.4
14.5
35.4
71.5

112.6
142.4
503.3

6.4
14.3
36.8
70.8

112.1
198.8
496.9

6.2
14.8
20.5
48.1
71.4
94.8

319.0
6.0

14.6

8.1
17.6
36.0
79.3

109.3
157.3
387.9

7.9
17.5
36.0
79.2

108.5
155.9
517.7

7.6
17.4
35.9
78.9

107.1
209.5
514.2

5.1
11.6
15.9
39.8
76.5

108.7

5.0
11.5
24.9
49.8
73.9

107.7
335.1

6.2
13.2
24.8
49.6
73.6

129.9
332.5

5.8
13.0
31.6
63.9

101.3
128.0
450.8

5.7
12.9
31.3
63.3

100.2
126.1
445.6

5.6
12.7
32.6
62.7
99.6

176.0
440.0

5.4
13.1
18.2
42.6
63.2
83.9

282.5
5.3

12.9

7.3
16.2
33.0
72.7

100.2
144.3
355.8

7.0
16.1
33.0
72.6
99.6

143.0
474.9

6.8
15.9
32.9
72.4
98.4

192.2
471.7

4.2
10.6
14.6
36.5
70.2

4.0
10.6
22.8
45.6
67.7
98.8

5.7
12.1
22.8
45.5
66.9

119.1

5.5
12.0
29.0
58.6
92.9

117.4
413.6

5.0
11.8
28.8
58.1
92.1

115.7
408.8

4.9
11.6
29.9
57.5
91.7

161.5
403.6

4.6
12.0
16.7
39.1
58.0

4.4
11.9

6.1
14.3
29.2
64.4
88.7

5.8
14.2
29.2
64.3
87.9

126.6

5.6
14.1
29.1
64.1
85.6

170.1

4.0
9.4

13.0
32.3

3.8
9.4

20.2
40.4
59.9

5.1
10.7
20.1
40.3
59.6

4.8
10.6
25.7
51.9
82.3

4.5
10.4
25.5
51.4
81.8

102.4

4.3
10.3
26.5
50.9
80.6

143.0

4.1
10.6
14.8

4.0
10.5

5.2
13.1
26.8
59.1

5.0
13.0
26.8
59.0

5.0
12.9
26.7
58.8

11.9
29.6

8.6

9.8
18.5

9.7
23.6
47.6

9.6
23.4
47.2

9.5
24.3
46.7
79.5

131.2

9.7

9.6

12.3

12.2
25.1

12.1
25.0
55.0

27.7

9.2

9.1
22.0

9.0
21.8

8.8
22.7
43.7

9.0

0.9
1.0
1.7
3.2
4.1
5.5

10.6
0.9
1.0
1.7
3.1
4.2
5.3

11.7
0.9
1.0
1.6
3.0
4.0
6.0

11.4
0.9
0.8
1.1
2.2
3.3
4.3
7.9
0.7
0.8
1.2
2.4
3.1
4.1
8.6
0.7
0.8
1.2
2.3
3.1
4.5
8.3
0.7
0.8
1.3
2.5
3.5
4.3
9.9
0.7
0.8
1.3
2.4
3.6
4.2
9.7
0.7
0.8
1.3
2.4
3.6
4.9
9.4
0.7
0.8
1.0
2.0
2.7
3.4
7.4
0.7
0.7

140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT

52.8
120.5
190.7
359.3
826.1

25.0
40.1
82.2

132.7
196.5
375.6
869.4

27.2
45.8
85.8

138.9
271.8
388.1

1150.8
28.9
47.1
88.8

173.6
292.5
468.6

1186.3
29.7
48.2
91.2

178.7
293.6
477.9

1214.7
32.1
59.9

111.4
244.9
362.9
551.9

1697.0
33.4
78.4

122.6
315.3
508.9
751.0

1837.4
37.1
82.8

163.7
336.6
536.5
786.5

2077.6
38.9
86.1

171.6
353.0
551.7
812.4

2159.0
41.0
88.6

177.9
365.7
572.8
831.7

2220.6
43.5
90.5

182.7
375.7

25.1
58.9
90.9

167.8
367.6

7.4
17.7
38.5
61.8
90.5

164.8
362.3

8.4
20.1
38.0
61.0

114.7
161.8
481.7

8.1
19.8
37.4
75.4

134.2
194.1
473.8

8.0
19.5
36.9
74.4

130.9
190.5
465.9

14.7
33.2
68.3

150.4
206.4
296.0
931.0

16.8
42.2
67.8

181.7
275.8
393.6
917.2

15.2
41.4
86.7

179.3
270.5
384.6
997.8

14.8
40.6
85.5

176.4
268.3
375.5
977.2

14.3
39.7
84.0

173.3
259.3
366.8
956.7

13.8
38.9
82.5

170.1

20.4
47.8
73.8

136.3
315.4

6.0
14.4
31.3
50.2
74.9

133.9
310.8

7.0
16.3
30.8
49.6
93.2

131.4
413.2

6.8
16.1
30.4
61.3

107.6
157.7
406.5

6.6
15.8
29.9
60.4

107.5
154.7
399.7

11.9
27.0
55.5

122.2
167.7
240.5
798.7

14.2
34.3
55.1

147.6
224.1
319.7
786.9

13.6
33.6
70.6

145.6
223.7
312.4
856.0

13.1
32.9
69.4

143.2
221.6
305.0
838.4

12.8
32.3
68.2

140.7
210.5
297.9
820.7

12.1
31.6
67.0

138.2

18.0
42.4
65.4

120.7
279.3

5.3
12.8
27.7
44.4
67.8

118.6
275.2

6.2
14.5
27.3
43.9
82.5

116.3
365.9

6.0
14.2
26.9
54.2
97.5

139.6
359.9

5.7
14.0
26.5
53.5
96.8

137.0
354.0

10.5
23.9
49.1

108.2
148.5
212.9
707.3

13.1
30.3
48.8

130.7
198.4
283.1
696.7

12.6
29.8
62.5

128.9
194.5
276.6
758.0

12.5
29.2
61.5

126.8
193.1
270.1
742.4

12.1
28.6
60.4

124.6
186.5
263.8
726.7

11.6
28.0
59.3

122.4

16.5
38.9
60.0

110.7

4.4
11.7
25.4
40.8
62.5

108.8

5.7
13.3
25.1
40.3
75.7

106.7
335.7

5.4
13.1
24.7
49.8
86.4

128.1
330.2

4.9
12.8
24.3
49.1
85.1

125.7
324.7

9.7
21.9
45.1
99.2

136.2
195.3
648.8

11.5
27.8
44.7

119.9
182.0
259.7
639.1

12.0
27.3
57.3

118.3
178.5
253.7
695.3

11.7
26.8
56.4

116.3
176.2
247.8
681.0

11.0
26.2
55.4

114.3
171.0
242.0
666.6

10.5
25.7
54.4

112.3

14.6
34.4
53.0

4.0
10.4
22.5
36.1
54.9

5.0
11.8
22.2
35.6
67.0
94.5

4.7
11.6
21.9
44.1
76.9

113.4

4.5
11.4
21.5
43.4
75.4

111.3

8.6
19.4
39.9
87.9

120.7

10.5
24.6
39.6

106.2
161.2
229.9

10.0
24.2
50.8

104.7
158.0
224.7

9.2
23.7
49.9

103.0
156.3
219.4

8.8
23.2
49.1

101.2
151.5
214.3

8.1
22.7
48.2
99.4

9.5
20.6

10.8
20.3
32.7

10.6
20.1
40.4
67.8

10.4
19.7
39.8
65.6

7.9
17.8
36.6
80.6

9.1
22.6
36.3
97.4

8.1
22.2
46.6
96.1

7.6
21.7
45.8
94.5

147.1
201.2

7.0
21.3
45.0
92.8

138.9
196.6

6.5
20.8
44.2
92.1

8.9

10.1
19.0

9.9
18.8

9.7
18.5
37.3

16.7

21.1
34.0
91.1

20.7
43.5
89.8

20.3
42.8
88.4

19.9
42.1
86.8

19.5
41.3
85.3

1.0
1.9
2.5
3.9
7.1
0.7
0.7
1.1
2.0
2.5
3.7
6.9
0.7
0.8
1.1
1.9
2.8
3.6
7.7
0.7
0.7
1.1
2.1
2.8
4.0
7.5
0.7
0.7
1.1
2.1
2.8
4.0
7.4
0.8
1.0
1.7
3.1
4.0
5.3

11.7
0.8
1.1
1.6
3.3
4.4
5.8

11.1
0.8
1.1
1.7
3.2
4.3
5.6

11.5
0.8
1.0
1.7
3.1
4.3
5.5

11.1
0.8
1.0
1.7
3.0
4.0
5.3

10.9
0.8
1.0
1.6
3.0

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

210DT
250DT
350DT

45.1
92.0

186.6
383.6
593.1

1123.8
2305.2

24.0
44.7

180.9
202.2
344.6
446.3

1458.4
26.1
69.5

111.9
216.0
359.5
626.1

1544.6
30.1
72.2

141.3
309.0
438.7
646.1

2063.8
33.7
74.1

145.9
320.0
440.1
660.1

2122.3
35.2
75.5

149.3
328.2
459.7
670.3

2165.5
36.5
76.6

151.9
334.5
462.2
677.9

2198.0
38.1
77.4

153.9
398.4
469.2
683.7

2223.0
22.1
47.1
88.8

173.6
206.4
468.6

1186.3
23.5
49.1
93.2

227.4
438.6
485.5

1237.8

582.6
846.4

2268.1
13.4
38.1
81.0

167.1
257.2
485.6
917.8

7.8
24.4
59.5

120.3
189.6
239.5
801.4

8.1
37.5
61.2

117.7
191.7
329.2
780.8

9.2
36.5
75.2

169.9
227.4
319.3

1028.2
8.8

35.5
73.4

166.1
225.6
310.1

1001.8
8.6

34.6
71.7

162.4
215.6
301.7
976.8

8.4
33.8
70.1

158.9
213.5
293.9
953.4

8.1
33.0
68.6

189.4
212.6
286.8
931.8

8.0
27.0
51.1

103.0
150.6
265.2
647.3

8.5
26.1
49.6

130.3
227.3
255.5
626.0

252.1
358.5
936.8

11.2
31.0
65.8

135.7
208.9
394.4
787.4

6.5
19.8
48.4
97.7

154.2
194.5
687.5

6.7
30.5
49.7
95.6

155.7
267.4
669.9

7.6
29.6
61.1

138.0
184.7
259.4
882.1

7.5
28.9
59.7

135.0
183.1
251.9
859.4

7.3
28.1
58.2

131.9
175.5
245.0
838.0

7.1
27.4
56.9

129.0
173.2
238.7
818.0

6.9
26.8
55.7

153.9
171.6
233.0
799.4

6.2
22.0
41.5
83.7

122.4
215.4
555.3

6.8
21.2
40.3

105.9
184.7
207.6
537.0

206.3
291.2
803.7

10.3
27.4
58.3

120.2
184.7
349.3
697.2

5.6
17.6
42.8
86.5

136.5
172.2
608.8

5.6
27.0
44.0
84.6

137.8
236.8
593.1

6.6
26.2
54.1

122.2
163.5
229.7
781.1

6.4
25.6
52.8

119.5
160.5
223.0
761.0

6.2
24.9
51.6

116.8
155.3
217.0
742.0

6.0
24.3
50.4

114.3
153.6
211.4
724.3

5.7
23.7
49.3

136.3
150.4
206.3
707.9

5.8
19.4
36.8
74.1

108.4
190.7
491.7

6.0
18.8
35.7
93.7

163.5
183.8
475.5

182.5
257.8
711.6

9.7
25.1
53.4

110.2
170.2
320.4
639.5

4.6
16.1
39.3
79.3

125.2
158.0
558.4

4.5
24.7
40.4
77.6

126.5
217.2
544.1

5.9
24.1
49.6

112.1
145.7
210.7
716.5

5.7
23.4
48.5

109.6
143.2
204.6
698.1

5.5
22.8
47.3

107.2
142.5
199.0
680.6

5.3
22.3
46.2

104.8
141.5
193.9
664.4

4.9
21.8
45.2
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139.8
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649.3

4.9
17.8
33.7
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17.2
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283.7

4.4
14.3
34.8
70.3

4.5
21.9
35.8
68.7

192.3

5.4
21.3
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126.2
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209.4
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459.8
496.6

1272.2
30.2
51.4

119.9
240.8
462.3
504.2

1296.2
31.5
52.0

126.4
244.8
399.2
509.6

1313.5
32.7
52.5

127.9
247.8
403.2
513.6

1326.3
33.2
52.9

129.0
250.1
405.7
516.7

1748.1
17.0
37.0
49.6

102.6
162.3
216.5
637.2

18.1
40.5
60.5

114.3
167.2
233.3
696.0

18.9
42.6
64.0

147.5
224.6
301.7
729.3

23.2
46.4
66.2

153.0
230.7
308.5
749.5

24.5
47.3
67.7

156.6
234.7
312.8

1023.0
26.1
47.8

8.2
25.3
62.0

126.6
215.9
246.8
605.9

8.3
24.5
60.2

123.0
213.2
238.9
587.6

9.2
23.8
62.2

119.7
185.1
231.8
571.0

8.4
23.2
60.6

116.7
184.2
225.5
555.9

8.2
22.6
59.2

114.0
182.6
219.8
745.9

4.8
13.6
24.5
73.4

102.1
139.4
411.6

5.1
14.2
38.3
71.1
98.5

132.8
394.6

5.4
14.6
36.9
87.8

126.1
164.4
377.7

6.8
20.6
35.5
84.7

121.1
157.4
362.6

6.7
20.8
34.3
81.8

116.5
151.3
493.2

6.8
20.9

6.8
20.5
50.4

102.8
175.4
200.4
519.9

6.5
19.9
48.9
99.9

173.1
194.0
504.1

8.0
19.3
50.5
97.3

150.4
188.3
489.9

6.7
18.8
49.2
94.8

148.3
183.2
476.9

6.4
18.4
48.0
92.6

146.3
178.5
639.9

3.1
13.6
24.5
59.6
84.5

113.3
353.1

3.3
14.2
31.1
57.7
80.0

107.8
338.5

3.5
14.6
30.0
71.3

102.4
133.5
324.1

5.0
20.4
28.9
68.8
98.3

127.9
311.0

4.8
19.6
27.9
66.5
94.7

122.9
423.1

4.8
19.0

6.1
18.2
44.6
91.0

155.3
177.5
460.3

5.7
17.6
43.3
88.5

152.4
171.8
446.4

7.1
17.1
44.7
86.1

133.1
166.7
433.7

5.9
16.7
43.6
84.0

131.2
162.2
422.3

5.3
16.3
42.5
82.0

128.9
158.1
566.6

2.0
13.6
24.5
52.8
73.6

100.3

2.3
14.2
27.6
51.1
70.8
95.5

299.7
2.6

14.6
26.5
63.2
90.7

118.2
286.9

3.7
18.0
25.6
60.9
87.1

113.2
275.4

3.8
17.4
24.7
58.9
83.9

108.9
374.7

3.7
16.8

5.2
16.7
40.9
83.5

142.5
162.8
422.2

4.9
16.2
39.7
81.2

139.6
157.6
409.5

6.3
15.7
41.0
79.0

122.1
153.0
397.9

5.1
15.3
40.0
77.0

120.6
148.8
387.4

4.8
14.9
39.0
75.2

118.6
145.0
519.8

1.6
13.6
22.7
48.4
68.2

1.8
14.2
25.3
46.9
65.0
87.6

2.1
14.6
24.3
57.9
83.2

108.5

3.1
16.5
23.4
55.9
79.8

103.8
252.6

3.0
15.9
22.6
54.0
75.1
99.9

343.7
3.1

15.4

4.8
14.8
36.2
73.9

134.0
144.2

4.2
14.3
35.2
71.9

132.1
139.6

5.6
13.9
36.3
70.0

108.1
135.4

4.4
13.5
35.4
68.2

106.7
131.7

4.0
13.2
34.6
66.6

103.4
128.4

1.2
13.6

1.3
14.2
22.4
41.5
57.5

1.6
13.6
21.6
51.3
73.7

2.7
14.6
20.8
49.5
70.7
92.0

2.5
14.1
20.0
47.8
68.1
88.4

2.4
13.6

4.1
13.5
33.2
67.8

115.7
132.2

3.8
13.1
32.3
65.9

113.2
128.0

4.3
12.8
33.3
64.2
99.2

124.2

4.0
12.4
32.5
62.6
97.5

120.8

3.6
12.1
31.7
61.1
94.6

117.8

1.0
13.6

1.1
13.0

1.3
12.5
19.8
47.1

2.4
13.4
19.0
45.4
64.9

2.0
12.9
18.4
43.8
62.4

2.2
12.5

12.7
31.1
63.4

12.3
30.2
61.7

11.9
31.2
60.0

11.6
30.4
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81.2

113.0

11.3
29.6
57.1
79.1

110.2

12.2
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80DT
110DT
140DT
180DT
210DT
250DT
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80DT
110DT
140DT
180DT
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350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
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350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT

140DT
180DT
210DT
250DT
350DT

27.5
48.2
69.4

167.0
238.5
317.8

1044.1
28.1
48.5
69.9

168.3
239.2
319.3

1050.6
28.7
48.8
70.3

169.4
240.2
320.4

1055.4
16.2
37.9
50.9

105.5
156.2
220.8
652.0

16.4
41.2
61.6

116.5
169.7
236.3
706.7

16.4
43.1
64.9

149.6
226.9
304.3
737.1

20.2
44.2
66.9

154.6
232.5
310.5
755.4

21.0
44.9
68.2

157.9
236.1
314.3

1029.3
22.1
45.4
69.1

160.2
238.2
316.9

1040.4
22.9
45.8
69.7

167.8

68.7
159.1
235.6
315.8

1035.4
7.2

21.0
32.2
81.5

104.0
141.5
462.1

7.5
21.1
31.3
79.3

102.3
137.4
449.1

7.5
21.1
30.5
77.3

101.2
133.7
437.4

4.1
13.7
24.8
76.2

103.2
144.0
425.9

4.3
14.3
39.6
73.4

101.5
136.7
406.7

4.5
14.6
38.0
90.5

129.7
168.9
388.5

5.2
14.8
36.5
87.2

124.3
161.5
372.4

5.5
15.0
35.2
84.1

119.6
155.1
506.1

5.5
15.0
34.1
81.4

117.3
149.7
488.8

5.6
15.1
33.0
83.7

33.2
79.2

114.3
146.1
476.7

5.3
18.4
26.2
66.2
84.5

114.9
396.4

5.5
17.9
25.4
64.4
81.6

111.6
385.3

5.6
17.4
24.8
62.8
80.2

108.6
375.3

3.0
13.7
24.8
61.9
84.6

117.0
365.4

3.1
14.3
32.2
59.7
82.5

111.0
349.0

3.3
14.6
30.9
73.5

105.4
137.2
333.3

3.5
14.8
29.7
70.8

101.0
131.2
319.5

3.6
15.0
28.6
68.3
97.1

126.0
434.2

3.6
15.0
27.7
66.1
94.2

121.6
419.4

4.9
15.1
26.8
67.9

27.0
64.4
92.6

118.7
409.0

4.4
16.3
23.2
58.6
74.7

101.7
351.0

4.5
15.8
22.5
57.0
72.9
98.8

341.2
4.4

15.4
21.9
55.6
70.5
96.2

332.3
2.2

13.7
24.8
54.8
75.9

103.6

2.3
14.3
28.5
52.8
73.0
98.3

309.0
2.4

14.6
27.3
65.1
93.2

121.4
295.1

2.5
14.8
26.3
62.7
89.4

116.1
282.9

2.7
15.0
25.3
60.5
86.1

111.6
384.5

2.7
15.0
24.5
58.5
84.9

107.6
371.4

2.6
14.9
23.8
60.2

23.9
57.0
81.2

105.1
362.1

3.4
14.9
21.2
53.8
68.6
93.3

322.0
3.6

14.5
20.7
52.3
67.1
90.6

312.9
3.5

14.1
20.1
51.0
65.4
88.2

304.8
1.4

13.7
23.6
50.3
69.3

1.5
14.3
26.1
48.5
67.0
90.2

1.8
14.6
25.1
59.7
85.5

111.4
270.7

1.9
14.8
24.1
57.5
82.0

106.5
259.5

2.0
14.6
23.2
55.5
78.9

102.3
352.7

2.0
14.1
22.5
53.7
76.5
98.7

340.7
1.9

13.7
21.8
55.2

21.9
52.3
73.1
96.4

332.2
2.7

13.2
18.8
47.6
60.7
82.6

2.8
12.9
18.3
46.3
58.4
80.3

2.7
12.5
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45.2
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1.0
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59.3

1.3
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22.2
52.9
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1.4
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50.9
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20.6
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19.4
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17.3
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55.7
75.8
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11.8
16.8
42.5
52.6
73.6

2.4
11.5
16.4
41.4
49.8
71.7

0.7
13.7

0.8
13.4
21.2

1.0
12.9
20.4
48.5

1.1
12.3
19.6
46.7
66.6

1.3
11.9
18.9
45.1
64.1

1.2
11.5
18.3
43.6
63.2
80.2

1.0
11.1
17.7
44.8

17.8
42.5
60.2
78.3

11.3
16.1
40.9

11.0
15.7
39.7

10.7
15.3
38.7
45.1
67.0

12.6
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11.5
18.3
43.7

11.1
17.7
42.2

10.7
17.1
40.8

10.4
16.6
41.9

16.6
39.7

0.6
0.6
0.8
1.7
2.1
2.7
5.8
0.6
0.6
0.8
1.7
2.1
2.7
5.8
0.6
0.6
0.8
1.7
2.1
2.6
5.7
0.6
0.7
0.9
1.7
2.1
2.8
5.9
0.6
0.7
0.9
1.6
2.1
2.7
5.5
0.6
0.6
0.9
1.7
2.3
2.9
5.3
0.6
0.6
0.8
1.7
2.3
2.8
5.2
0.6
0.6
0.8
1.7
2.2
2.7
5.9
0.6
0.6
0.8
1.6
2.2
2.7
5.9
0.6
0.6
0.8
1.7

0.8
1.7
2.1
2.7
5.9
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210DT
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80DT

110DT
140DT
180DT
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350DT
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110DT
140DT
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350DT
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110DT
140DT
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210DT
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140DT
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140DT
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140DT
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140DT

169.1
226.5
320.1

1053.9
23.4
46.2
70.5

170.0
227.3
321.1

1058.2
19.0
14.8
52.0
77.8

127.6
185.7
432.9

20.5
16.2
55.8
83.4

138.9
194.5
627.9

24.0
17.0
57.9
86.5

134.9
207.6
646.3

26.1
17.5
62.0

130.5
121.3
210.4
657.1

30.1
17.9
62.8

132.2
185.6
212.1
663.8

33.7
18.1
63.3

133.4
186.1
213.2
668.3

35.2
18.2
63.7

134.3
187.4
214.0
671.4

36.5
18.3
63.9

134.9
189.2
214.6
673.7

224.4
318.8

1048.2
23.2
46.0
70.2

81.3
104.7
140.7
460.2

5.7
15.2
31.3
79.3

103.2
136.9
448.1

6.2
11.3
18.5
54.8
83.2

120.5
268.9

6.4
10.8
19.1
52.1
82.6

113.1
369.6

7.8
10.4
19.5
49.6
75.5

114.3
350.7

8.1
10.0
27.2
74.3
80.1

108.9
334.8

9.2
9.6

27.4
71.5
93.4

104.4
321.3

8.8
9.3

27.5
69.0
92.1

100.6
309.7

8.6
9.0

27.6
66.8
87.1
97.3

299.7
8.4
8.8

27.7
64.9
86.2
94.4

290.8

106.6
144.9
473.6

5.6
15.1
32.1

66.1
84.9

114.2
394.8

3.9
15.2
25.4
64.4
83.2

111.2
384.4

4.8
9.2

18.5
44.5
69.0
97.8

230.7
5.0
8.8

19.1
42.3
67.1
91.8

317.1
6.5
8.4

19.5
40.3
61.3
92.8

300.9
6.7
8.1

27.2
60.4
65.1
88.5

287.2
7.6
7.8

26.7
58.1
75.9
84.8

275.7
7.5
7.6
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56.0
74.6
81.7
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7.3
7.3

24.9
54.3
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79.0

257.1
7.1
7.1
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52.7
69.4
76.6
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26.1

58.5
74.3
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5.7
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45.5
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5.5
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5.3
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95.6
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1.8

13.3
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82.2
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11.5
18.3
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80.0

2.6
6.6
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4.4
6.1
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44.1
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5.8
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2.7
5.7
0.6
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3.1
4.8
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32.9
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53.3
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3.1
4.6

19.4
33.7
52.2
76.9

180.0
6.2
4.3

19.7
34.0
50.5
72.5

220.4
6.8
8.7

19.8
33.7
48.8
68.9
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6.8
8.4

19.9
32.3
46.7
66.0

201.1
6.5
8.1

20.0
31.1
45.2
63.5

193.6
8.0
7.8

20.0
30.1
43.5
61.4

187.2
6.7
7.6

20.1
29.2
41.8
59.5
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6.4
7.4
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28.4
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3.1

13.6

5.7
6.1

20.9
45.4
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2.2
4.2

18.9
32.9
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47.2
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4.0
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48.1
68.1
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31.4
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29.9
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7.4
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5.7
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27.6
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7.1
6.9
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26.7
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5.9
6.7

20.1
25.9
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52.7
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5.3
6.5
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25.2
35.2
51.3

156.3
2.0

13.6

4.9
5.6

19.1
41.7
54.1
60.6

197.2
1.7
3.9

18.9
32.5
43.2
43.3

1.8
3.7

19.4
30.4
44.1
62.5

4.9
3.5

19.7
28.8
41.7
58.9

179.1
5.2
7.1

19.8
27.4
39.6
56.0

170.5
5.2
6.8

19.9
26.3
38.0
53.6

163.3
4.9
6.6

20.0
25.3
36.4
51.6

157.2
6.3
6.4

19.6
24.5
35.4
49.9

152.0
5.1
6.2
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23.7
34.2
48.4
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4.8
6.0
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33.1
47.0
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1.6
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4.1
5.7
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4.1
5.5
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30.8

3.8
5.3

16.5
20.5
29.3

4.3
5.2

15.9
19.9
28.7
40.5

4.0
5.0

15.5
19.3
26.1
39.3

3.6
4.9

15.0
18.7
24.6
38.2

1.0

4.3
14.5
31.6

17.5

5.4
16.7

5.2
16.0
19.9

5.0
15.4
19.2

4.8
14.9
18.6
26.8

4.7
14.5
18.0
24.2

4.6
14.1
17.5
22.8

49.6
102.6
167.3
216.5
637.2

18.1
40.5
60.5

114.3
183.1
233.3
696.0

18.9
42.6
64.0

147.5
224.6
301.7
729.3

23.2
46.4
66.2

153.0
230.7
308.5
749.5

24.5
47.3
67.7

156.6
234.7
312.8

1023.0
26.1
47.8
68.7

159.1
236.2
315.8

1035.4
27.5
48.2
69.4

167.0
223.5
317.8

1044.1
28.1
48.5
69.9

168.3
224.3
319.3

1050.6
28.7
48.8
70.3

169.4
225.1
320.4

1055.4
16.2
37.9
50.9

105.5
158.4
220.8
652.0

16.4
41.2
61.6

116.5

24.5
73.4

101.2
139.4
411.6

5.1
14.2
38.3
71.1
98.5

132.8
394.6

5.4
14.6
36.9
87.8

126.1
164.4
377.7

6.8
20.6
35.5
84.7

121.1
157.4
362.6

6.7
20.8
34.3
81.8

116.5
151.3
493.2

6.8
20.9
33.2
79.2

114.2
146.1
476.7

7.2
21.0
32.2
81.5

104.0
141.5
462.1

7.5
21.1
31.3
79.3

102.1
137.4
449.1

7.5
21.1
30.5
77.3

101.6
133.7
437.4

4.1
13.7
24.8
76.2

103.2
144.0
425.9

4.3
14.3
39.6
73.4

24.5
59.6
81.2

113.3

3.3
14.2
31.1
57.7
79.9

107.8
338.5

3.5
14.6
30.0
71.3

102.4
133.5
324.1

5.0
20.4
28.9
68.8
98.4

127.9
311.0

4.8
19.6
27.9
66.5
94.7

122.9
423.1

4.8
19.0
27.0
64.4
92.6

118.7
409.0

5.3
18.4
26.2
66.2
84.5

114.9
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5.5
17.9
25.4
64.4
83.1
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385.3
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17.4
24.8
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84.6
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365.4

3.1
14.3
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59.7

24.5
52.5
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14.2
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95.5

2.6
14.6
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90.7
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87.1

113.2
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3.8
17.4
24.7
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83.9
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3.7
16.8
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4.4
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58.6
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2.2
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2.3
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3.1
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20.7
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22
30
35
40
52
14
19
22
30

35
40
52
14
19
22
30
35
40
52
14
19
22
30
35
40
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19
14
19
22
26
30
40
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14
19
22
26
30
40
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14
19
22
26
30
40
19
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19
22
26
30
47
19
14
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30
30
47
19
14
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22
30
30
47
19
16
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22
30
30
47
19
16
19
22
30
30
47

19
16
19
22
30
30
47
16
12
16
19
22
22
35
16
12
16
19
22
22
35
16
12
16
19
22
22
35
16
14
16
19
22
26
40
16
14
16
19
22
26
40
16
14
16
19
22
26
40
16
14
16
19
22
26
40
16
14
16
19
22
26
40
16
14
16
19
22
26
40
14
16

22
30
30
35
52
14
16
22
30
30
35
52
14
16
22
30
35
35
52
14
16
22
30
35
35
52
14
16
22
30
35
35
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22
30
35
35
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16
22
30
35
35
52
14
16
22
30
35
35
52
14
16
22
30
35
35
52
14
16
22
30
30
40
47
14
16
22
30

※

90

80

0.7
0.3
0.7
1.4
1.9
2.1
4.3
0.6
0.4
0.8
1.3
1.5
1.7
3.8
0.6
0.3
0.7
1.2
1.5
1.9
3.7
0.6
0.3
0.7
1.2
1.5
1.9
3.9
0.6
0.4
0.7
1.2
1.5
1.9
3.9
0.6
0.4
0.7
1.2
1.5
1.8
3.8
0.6
0.4
0.7
1.2
1.5
1.8
3.8
0.6
0.3
0.7
1.2
1.5
1.8
3.8
0.6
0.3
0.7
1.2
1.5
1.8
3.8
0.6
0.3
0.7
1.2
1.5
1.8
3.7
0.6
0.7

4.3
5.0

16.9
36.9
46.3
53.6

18.9

38.4

3.3
19.4
26.9
39.0

4.5
3.1

19.7
25.5
36.9

4.8
6.3

19.4
24.3
35.1
49.6

4.8
6.0

18.6
23.3
33.7
47.5

4.2
5.8

18.0
22.4
31.2
45.7

5.8
5.6

17.4
21.7
31.3
44.2

4.4
5.5

16.9
21.0
30.1
42.8

4.0
5.3

16.4
20.4
29.1
41.6

1.2
13.6
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DT TYPEDT TYPE
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32

40

48

50 100 150 200 300 400 500 50 100 150 200 300 400 500

60

48

60

72

8382

50 100 150 200 300 400 500 50 100 150 200 300 400 500

☆90

※

90

☆120

※

120

☆150

☆90

☆120

☆150

※

150

☆180

※

180

※

330

☆210

☆240

※

240

☆270

※

270

☆300

☆330

※

300

※210

☆180

※

180

☆210

※

210

   

1.3
14.0
22.2
52.9
75.8

1.4
13.4
21.3
50.9
72.6

1.6
12.9
20.6
49.1
69.8

1.7
12.6
19.9
47.5
68.5
87.4

1.5
12.1
19.3
48.9
62.3
84.6

1.6
11.8
18.8
47.5
60.3
82.2

1.5
11.5
18.3
46.3
58.4
80.0

2.6

2.9
6.3

19.1

4.4
6.1

19.0

210DT
250DT
350DT
80DT

110DT
140DT
180DT
210DT
250DT
350DT
80DT

110DT
140DT
180DT
210DT
250DT
350DT
80DT

110DT
140DT
180DT
210DT
250DT
350DT
80DT

110DT
140DT
180DT
210DT
250DT
350DT
80DT

110DT
140DT
180DT
210DT
250DT
350DT
80DT

110DT
140DT
180DT
210DT
250DT
350DT
80DT

110DT
140DT
180DT
210DT
250DT
350DT
80DT

110DT
140DT
180DT
210DT
250DT
350DT
80DT

110DT
140DT
180DT
210DT
250DT
350DT
80DT

110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT

169.7
236.3
706.7

16.4
43.1
64.9

149.6
226.9
304.3
737.1

20.2
44.2
66.9

154.6
232.5
310.5
755.4

21.0
44.9
68.2

157.9
236.1
314.3

1029.3
22.1
45.4
69.1

160.2
238.2
316.9

1040.4
22.9
45.8
69.7

167.8
244.4
318.8

1048.2
23.2
46.0
70.2

169.1
246.3
320.1

1048.2
23.4
46.2
70.5

170.0
251.3
321.1

1058.2
19.0
14.8
52.0
77.8

125.1
185.7
432.9

20.5
16.2
55.8
83.4

138.9
194.5
627.9

24.0
17.0
57.9
86.5

134.9
207.6
646.3

101.5
136.7
406.5

4.5
14.6
38.0
90.5

129.7
168.9
308.5

5.2
14.8
36.5
87.2

124.3
161.5
372.4

5.5
15.0
35.2
84.1

119.5
155.1
506.1

5.5
15.0
34.1
81.4

117.5
149.7
488.8

5.6
15.1
33.0
83.7

106.6
144.9
473.6

5.6
15.1
32.1
81.3

105.4
140.7
473.6

5.7
15.2
31.3
79.3

103.2
136.9
448.1

6.2
11.3
18.5
54.8
83.1

120.5
268.9

6.4
10.8
19.1
52.1
82.6

113.1
369.6

7.8
10.4
19.5
49.6
75.5

114.3
350.7

82.5
111.0
349.0

3.3
14.6
38.0
90.5

129.7
168.9
333.3

3.5
14.8
29.7
70.8

101.0
131.2
319.5

3.6
15.0
28.6
68.3
97.1

126.0
434.2

3.6
5.0

27.7
66.1
96.3

121.6
419.4

4.9
15.1
26.8
67.9
86.6

117.7
406.3

3.8
15.1
26.1
66.1
85.1

114.2
406.3

3.9
15.2
25.4
64.4
84.0

111.2
384.4

4.8
9.2

18.5
44.5
69.4
97.8

5.0
8.8

19.1
42.3
67.1
91.8

317.1
6.5
8.4

19.5
40.3
61.3
92.8

300.9

73.0
98.3

2.4
14.6
27.3
65.1
94.7

121.4
295.1

2.5
14.8
26.3
62.7
89.4

116.1
282.9

2.7
15.0
25.3
60.5
86.1

111.6
394.5

2.7
15.0
24.5
58.5
84.2

107.6
371.4

2.6
14.9
23.8
60.2
76.7

104.2
359.8

2.7
14.5
23.1
58.5
74.9

101.2
359.8

2.8
14.1
22.5
57.0
73.2
98.5

340.4
3.9
8.1

18.5
39.4
60.3

4.2
7.8

19.1
37.5
59.4
81.3

5.6
7.5

19.5
35.7
54.3
82.2

284.9

   67.1

1.8
14.6
25.1
59.7
85.6

111.4

1.9
14.8
24.1
57.5
82.0

106.5

2.0
14.6
23.2
55.5
78.9

102.3
352.7

2.0
14.1
22.5
53.7
77.3
98.7

340.7
1.9

13.7
21.8
55.2
70.3
95.6

330.1
1.8

13.3
21.2
53.7
68.9
92.8

330.1
1.8

12.9
20.6
52.3
67.1
90.3

312.2
3.0
7.5

18.5

56.1

3.3
7.2

19.1
34.4
54.5

4.6
6.9

19.5
32.7
49.8
75.4

   

1.0
12.9

1.1
12.3
19.6

1.3
11.9
18.9
45.1

1.2
11.5
18.3
43.6

1.0
11.1
17.7
44.8
57.1

1.1
10.8
17.2
43.6
54.9

1.0
10.5
16.8
42.5
52.6

2.0

2.3

4.0

   

11.5

11.1

10.7
17.1

10.4
16.6
41.9

10.1
16.1
40.8

9.8
15.7
39.7

 2.1
2.7
5.5
0.6
0.6
0.9
1.7
2.3
2.9
5.3
0.6
0.6
0.8
1.7
2.3
2.8
5.2
0.6
0.6
0.8
1.7
2.2
2.7
5.9
0.6
0.6
0.8
1.6
2.2
2.7
5.9
0.6
0.6
0.8
1.7
2.1
2.7
5.8
0.6
0.6
0.8
1.7
2.1
2.7
5.8
0.6
0.6
0.8
1.7
2.1
2.6
5.7
0.7
0.4
0.8
1.4
1.8
2.3
4.3
0.7
0.4
0.8
1.3
1.8
2.2
4.8
0.7
0.4
0.7
1.3
1.7
2.2
4.6

  8.1
10.0
27.2
74.3
97.4

108.9
334.8

9.2
9.6

27.4
71.5
93.4

104.4
321.3

8.8
9.3

27.5
69.0
92.3

100.6
309.7

8.6
9.0

27.6
66.8
87.1
97.3

299.7
8.4
8.8

27.7
64.9
86.3
94.4

290.8
8.1
8.5

27.7
63.1
85.4
91.8

283.0
4.9
5.9

18.9
32.9
57.6
65.7

224.2
5.0
5.6

19.4
33.7
59.8
94.7

209.8
8.0
5.3

19.7
34.0
57.7
89.3

257.0
8.5

10.7
19.8
34.2
55.9
84.9

244.6
8.2

10.3

  26.1
17.5
62.0

130.5
183.7
210.4
657.1

30.1
17.9
62.8

132.2
185.5
212.1
663.8

33.7
18.1
63.3

133.4
186.2
213.2
668.3

35.2
18.2
63.7

134.3
187.4
214.0
671.4

36.5
18.3
63.9

134.9
188.2
214.6
673.7

38.1
18.4
64.1

135.3
190.3
215.0
675.4

18.2
7.9

54.6
72.9

110.2
107.2
361.1

18.2
8.5

57.5
76.1

113.2
162.7
375.9

22.1
8.8

59.1
77.8

115.3
165.3
476.9

23.5
17.9
60.0
78.7

116.4
166.7
482.2

29.0
18.1

  6.7
8.1

27.2
60.4
79.1
88.5

287.2
7.6
7.8

26.7
58.1
75.9
84.8

275.7
7.5
7.6

25.8
56.0
74.6
81.7

265.7
7.3
7.3

24.9
54.3
70.7
79.0

257.1
7.1
7.1

24.2
52.7
68.4
76.6

249.5
6.9
6.9

23.6
51.3
67.1
74.6

242.8
3.1
4.8

18.9
32.9
51.0
53.3

3.1
4.6

19.4
33.7
52.2
76.9

180.0
6.2
4.3

19.7
34.0
50.5
72.5

220.4
6.8
8.7

19.8
33.7
48.8
68.9

209.9
6.8
8.4

  5.6
7.2

24.6
53.5
70.0
78.3

254.3
6.6
6.9

23.6
51.4
67.2
75.1

244.1
6.4
6.7

22.8
49.6
66.3
72.3

235.3
6.2
6.5

22.1
48.0
62.7
70.0

227.7
6.0
6.3

21.4
46.6
60.2
67.9

220.9
5.7
6.1

20.9
45.4
59.2
66.0

215.0
2.2
4.2

18.9
32.9
46.8
47.2

2.3
4.0

19.4
33.2
48.1
68.1

5.8
3.8

19.7
31.4
46.9
64.2

195.2
6.0
7.7

19.8
29.9
43.2
61.0

185.8
6.1
7.4

  4.5
6.6

22.6
49.1
64.2
71.8

5.9
6.3

21.7
47.2
61.7
68.9

223.9
5.7
6.1

20.9
45.5
59.2
66.4

215.8
5.5
5.9

20.3
44.1
57.5
64.2

208.8
5.3
5.8

19.7
42.8
55.1
62.3

202.7
4.9
5.6

19.1
41.7
53.6
60.6

197.2
1.7
3.9

18.9
32.5
42.9
43.3

1.8
3.7

19.4
30.4
44.1

4.9
3.5

19.7
28.8
43.3

5.2
7.1

19.8
27.4
39.6
56.0

5.2
6.8

  4.5
5.8

20.0
43.4
56.7

5.4
5.6

19.2
41.8
54.6

5.2
5.4

18.5
40.3
53.2

5.0
5.3

17.9
39.0
50.8
56.8

4.8
5.1

17.4
37.9
48.6
55.1

4.3
5.0

16.9
36.9
46.3
53.6

19.4

4.5

19.7

4.8
6.3

19.4
24.3

4.8
6.0

  4.1
5.4

18.3
39.8

4.6
5.2

17.6
38.3

4.4
5.0

17.0
37.0

4.1
4.8

16.4
35.8

3.9
4.7

16.0
34.8

3.6
4.6

15.5
33.8

3.7

19.7

4.1
5.7

17.8

4.1
5.5

   0.7
0.4
0.8
1.5
2.0
2.2
4.5
0.7
0.4
0.7
1.4
2.0
2.2
4.5
0.7
0.4
0.7
1.4
1.8
2.1
4.4
0.7
0.4
0.7
1.4
1.9
2.1
4.4
0.7
0.4
0.7
1.4
1.9
2.1
4.4
0.7
0.3
0.7
1.4
1.9
2.1
4.3
0.6
0.4
0.8
1.3
1.5
1.7
3.8
0.6
0.3
0.7
1.2
1.5
1.9
3.7
0.6
0.3
0.7
1.2
1.5
1.9
3.9
0.6
0.4
0.7
1.2
1.5
1.9
3.9
0.6
0.4

16.5

4.7
15.9
34.6

4.5
15.4
33.5

4.4
14.9
32.5

4.3
14.5
31.6

18.7

※

120

※

150

※

180

※

210

※

240

※

270

※

300

※

330

※

150

※

120

※

90

140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT

80DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT

60.5
79.3

117.1
167.6
485.4

30.2
18.3
60.9
79.7

117.9
168.2
487.6

31.5
18.4
61.2
79.9

117.9
168.7
489.1

32.7
18.5
61.3
80.1

118.6
169.0
490.2

33.2
18.6
61.5
80.3

119.2
169.2
491.0

14.8
52.0
77.8
93.2

185.7
432.9

16.2
55.8
83.4
95.6

194.5
627.9

17.0
57.9
86.5
97.6

207.6
646.3

17.5
62.0

130.5
108.2
210.4
657.1

17.9
62.8

132.2
112.1
212.1
663.8

18.1
63.3

133.4
114.5
213.2
668.3

18.2
63.7

134.3

19.9
34.4
54.5
81.3

234.4
8.3
9.9

20.0
34.4
53.8
78.2

225.7
9.2
9.6

20.0
34.5
52.1
75.6

218.2
8.4
9.4

20.1
34.5
50.6
73.3

211.6
8.2
9.1

20.1
34.6
49.2
71.3

205.8
11.3
18.5
54.8
74.8

120.5
268.9

10.8
19.1
52.1
73.2

113.1
369.6

10.4
19.5
49.6
71.6

114.3
350.7

10.0
27.2
74.3
89.6

108.9
334.8

9.6
27.4
71.5
87.5

104.4
321.3

9.3
27.5
69.0
85.2

100.6
309.7

9.0
27.6
66.8

19.9
32.3
46.7
66.0

201.1
6.5
8.1

20.0
31.1
46.1
63.5

193.6
8.0
7.8

20.0
30.1
43.5
61.4

187.2
6.7
7.6

20.1
29.2
42.1
59.5

181.5
6.4
7.4

20.1
28.4
41.3
57.9

176.6
9.2

18.5
44.5
68.5
97.8

8.8
19.1
42.3
66.9
91.8

317.1
8.4

19.5
40.3
64.7
92.8

300.9
8.1

27.2
60.4
82.4
88.5

287.2
7.8

26.7
58.1
80.0
84.8

275.7
7.6

25.8
56.0
78.6
81.7

265.7
7.3

24.9
54.3

19.9
28.6
41.4
58.4

178.0
5.7 
7.1

19.5
28.3
40.2
58.4

177.1
6.9
7.0

19.4
27.4
37.3
57.6

165.9
6.3
6.8

18.9
26.2
36.5
52.1

165.3
6.1
6.5

17.4
25.8
35.4
50.8

158.1
8.5

17.9

7.8
19.1
37.5

7.5
19.5
35.7
56.9
82.2

7.2
24.6
53.5
73.1
78.3

254.3
6.9

23.6
51.4
69.2
75.1

244.1
6.7

22.8
49.6
67.1
72.3

235.3
6.5

22.1
48.0

19.9
26.3
36.9
53.6

163.3
5.2
6.6

19.0
25.3
35.2
51.6

157.2
6.4
6.4

18.6
23.2
33.8
49.3

155.1
5.8
6.2

18.4
24.3
32.1
47.1

154.8
5.4
6.1

17.2
23.6
30.6
46.3

147.5
8.1

7.2
19.1
34.4

6.9
19.5
32.7

6.6
22.6
49.1

6.3
21.7
47.2
64.3
68.9

6.1
20.9
45.5
63.2
66.4

5.9
20.3
44.1

18.6
23.3
32.7

4.9
5.8

18.0
22.4
31.6

5.6
5.6

17.4
21.7
30.3
44.2

4.4
5.5

16.9
21.0
29.6
42.8

4.0
5.3

16.4
20.4
28.5
41.6

6.1
19.0

5.8
20.0
43.4

5.6
19.2
41.8

5.4
18.5
40.3

5.3
17.9
39.0

17.1

4.2
5.3

16.5
20.5

4.3
5.2

15.9
19.9

4.0
5.0

15.5
19.3

3.6
4.9

15.0
18.7

5.2
17.6

5.0
17.0
37.0

4.8
16.4
35.8

3.8
5.0

15.4

3.8
4.9

3.6
4.6

14.2

3.0
4.1

14.5

15.4

0.7
1.2
1.5
1.8
3.8
0.6
0.4
0.7
1.2
1.5
1.8
3.8
0.6
0.3
0.7
1.2
1.5
1.8
3.8
0.6
0.3
0.7
1.2
1.5
1.8
3.9
0.6
0.3
0.7
1.2
1.5
1.8
3.7
0.4
0.8
1.4
1.8
2.3
4.3
0.4
0.8
1.3
1.8
2.2
4.8
0.4
0.7
1.3
1.8
2.2
4.6
0.4
0.8
1.5
1.8
2.2
4.5
0.4
0.7
1.4
1.8
2.2
4.5
0.4
0.7
1.4
1.8
2.1
4.4
0.4
0.7
1.4

210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT
110DT
140DT
180DT
210DT
250DT
350DT

115.2
214.0
671.4
18.3
63.9

134.9
116.5
214.6
673.7
18.4
64.1

135.3
117.8
215.0
675.4

7.9
54.6
72.9
95.4

107.2
361.1

8.5
57.5
76.1
98.4

162.7
375.9

8.8
59.1
77.8
99.5

165.3
476.9

17.9
60.0
78.7

102.1
166.7
482.2
18.1
60.5
79.3

103.4
167.6
485.4
18.3
60.9
79.7

103.8
168.2
487.6
18.4
61.2
79.9

104.7
168.7
489.1
18.5
61.3
80.1

105.3
169.0
490.2
18.6
61.5
80.3

106.2
169.2
491.0

83.2
97.3

299.7
8.8

27.7
64.9
82.6
94.4

290.8
8.5

27.7
63.1
81.9
91.8

283.0
5.9

18.9
32.9
48.6
65.7

224.2
5.6

19.4
33.7
80.6
94.7

209.8
5.3

19.7
34.0
82.3
89.3

257.0
10.7
19.8
34.2
83.2
84.9

244.6
10.3
19.9
34.4
79.6
81.3

234.4
9.9

20.0
34.4
76.4
78.2

225.7
9.6

20.0
34.5
73.1
75.6

218.2
9.4

20.1
34.5
71.8
73.3

211.6
9.1

20.1
34.6
70.2
71.3

205.8

76.9
79.0

257.1
7.1

24.2
52.7
75.4
76.6

249.5
6.9

23.6
51.3
74.3
74.6

242.8
4.8

18.9
32.9
42.3
53.3

4.6
19.4
33.7
74.1
76.9

4.3
19.7
34.0
65.2
72.5

220.4
8.7

19.8
33.7
66.1
68.9

209.9
8.4

19.9
32.3
63.2
66.0

201.1
8.1

20.0
31.1
60.2
63.5

193.6
7.8

20.0
30.1
59.1
61.4

187.2
7.6

20.1
29.2
57.3
59.5

181.5
7.4

20.1
28.4
55.8
57.9

176.6

65.4
70.0

227.7
6.3

21.4
46.6
64.3
67.9

220.9
6.1

20.9
45.4
63.6
66.0

215.0
4.2

18.9
32.9
40.6
47.2

4.0
19.4
33.2

3.8
19.7
31.4
58.4
64.2

7.7
19.8
29.9
59.3
61.0

7.4
19.9
28.6
54.1
58.4

178.0
7.2

20.0
27.6
52.3
56.3

171.4
6.9

20.0
26.7
51.3
54.4

165.7
6.7

20.1
25.9
48.6
52.7

160.7
6.5

20.1
25.2
46.2
51.3

156.3

61.3
64.2

208.8
5.8

19.7
42.8
60.9
62.3

202.7
5.6

19.1
41.7
59.4
60.6

197.2

18.9

3.7
19.4
30.4

3.5
19.7
28.8

7.1
19.8
27.4

6.8
19.9
26.3
50.2
53.6

6.6
20.0
25.3
49.7
51.6

6.4
19.6
24.5
47.2
49.9

152.0
6.2

19.0
23.7
45.2
48.4

147.4
6.0

18.5
23.1
44.3
47.0

143.4

5.1
17.4
37.9

5.0
16.9
36.9
47.6
53.6

19.7

6.3
19.4

6.0
18.6
23.3

5.8
18.0
22.4

5.6
17.4
21.7

5.5
16.9
21.0

5.3
16.4
20.4
38.2
41.6

4.7
16.0
34.8

4.6
15.5
33.8

17.8

5.5
17.1

5.3
16.5

5.2
15.9

5.0
15.5
19.3

4.9
15.0
18.7

4.4
14.9

4.3
14.5
31.6

15.4

4.8
14.9

4.7
14.5

4.6
14.1

1.8
2.1
4.4
0.4
0.7
1.4
1.8
2.1
4.4
0.3
0.7
1.4
1.8
2.1
4.3
0.4
0.8
1.3
1.5
1.7
3.8
0.3
0.7
1.2
1.6
1.9
3.7
0.3
0.7
1.2
1.6
1.9
3.9
0.4
0.7
1.2
1.6
1.9
3.9
0.4
0.7
1.2
1.6
1.8
3.8
0.4
0.7
1.2
1.6
1.8
3.8
0.3
0.7
1.2
1.6
1.8
3.8
0.3
0.7
1.2
1.6
1.8
3.8
0.3
0.7
1.2
1.6
1.8
3.7

●

120

●

150

●

180

●

210

●

240

●

270

●

270

●

300

●

330

●

300

●

330

●

90

※

210
☆240

※

240

☆270

※

270

☆300

☆330

※

300

※

330

●

150

●

180

●

210

●

240

●

270

●

90

●

120

30
40
47
14
16
22
30
35
40
47
14
16
22
30
35
40
47
14
16
22
30
35
40
47
14
16
22
30
35
40
47
14
16
22
30
35
40
47
14
16
22
30
35
40
47
14
16
22
30
35
40
47
12
14
19
22
26
30
40
12
14
19
22
26
30
40
12
14
19
22
26
30
40

19
14
19
22
30
30
40
19
14
19
22
30
30
40
19
14
19
22
30
30
40
19
14
19
22
30
30
40
19
14
19
22
30
30
40
19
14
19
22
30
30
40
16
12
16
19
22
22
35
16
12
16
19
22
22
35
16
12
16
19
22
22
35
16
12
16
19
22
22
35
16
12

16
19
22
22
35
16
12
16
19
22
22
35
16
12
16
19
22
22
35
16
12
16
19
22
22
35
16
12
16
19
22
22
35
14
19
22
26
30
40
14
19
22
26
30
40
14
19
22
26
30
40
14
19
22
26
30
40
14
19
22
26
30
40
14
19
22
26
30
40
14
19
22

26
30
40
14
19
22
26
30
40
14
19
22
26
30
40
12
16
19
22
22
35
12
16
19
22
22
35
12
16
19
22
22
35
12
16
19
22
22
35
12
16
19
22
22
35
12
16
19
22
22
35
12
16
19
22
22
35
12
16
19
22
22
35
12
16
19
22
22
35

PS: ○:1DWELL  ※:2DWELL  ●:3DWELL  ☆:4DWELL PS: ○:1DWELL  ※:2DWELL  ●:3DWELL  ☆:4DWELL
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ø
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S
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torque

Ts
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Index
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θ

Cam shaft 
riction 

torque Tx
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sleeve

ø
(mm)

Net dynamic torque to (kgf-m)
Indexes per min.NN(rpm)Stops

S
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Static
torque

Ts
(kgf-m)

Index
period
θ

Cam shaft 
riction 

torque Tx
(kgf-m)

Bearing
sleeve

ø
(mm)

Net dynamic torque to (kgf-m)
Indexes per min.NN(rpm)Stops

S
Code

Static
torque

Ts
(kgf-m)

Index
period
θ

Cam shaft 
riction 

torque Tx
(kgf-m)

Bearing
sleeve

ø
(mm)



DA TYPE(70DA) DA TYPE(90DA)

4
5

6

8

10

12

15

16

※
16

※
20

※
24

※
32

270
240
270
180
210
240
270
180
210
240
270
180
210
240
270
150
180
210
240
270
150
180
210
240
270
150
180
210
240
270
210
240
270
180
210
240
270
180
210
240
270
180
210
240
270

20.9 
8.0 

23.2 
24.3 
26.2 
27.7 
28.9 
25.2 
26.3 
27.3 
28.1 
20.5 
22.5 
23.1 
23.6 

7.5 
21.5 
22.2 
22.6 
22.9 

4.0 
4.1 
8.4 
8.5 
8.6 
4.0 
4.2 
4.2 
4.3 
4.4 

23.4 
24.3 
25.0 
20.5 
21.4 
22.0 
23.6 

7.8 
8.1 
8.3 

22.9 
4.2 
4.2 
4.3 
4.4 

0.5 
0.3 
0.5 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.4 
0.4 
0.4 
0.4 
0.2 
0.4 
0.4 
0.4 
0.4 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.5 
0.5 
0.5 
0.4 
0.4 
0.4 
0.4 
0.2 
0.2 
0.2 
0.4 
0.2 
0.2 
0.2 
0.2 

8584

19
16
16
22
22
22
22
19
19
19
19
16
16
16
16
14
14
14
14
14
12
12
12
12
12
12
12
12
12
12
19
19
19
16
16
16
16
14
14
14
14
12
12
12
12

100

8.2 

3.9 

8.6 

13.3 

13.2 

13.0 

12.8 

12.2 

13.0 

12.7 

12.4 

7.3 

10.3 

10.4 

10.5 

4.7 

7.4 

7.6 

7.6 

7.7 

2.5 

2.4 

4.8 

4.7 

4.5 

2.6 

2.5 

2.4 

2.3 

2.2 

16.0 

15.6 

15.3 

7.3 

7.4 

7.5 

10.5 

5.6 

5.4 

5.2 

7.7 

3.0 

2.9 

2.8 

2.8 

25

8.2 

5.9 

8.6 

19.5 

20.0 

19.8 

19.5 

12.2 

17.1 

17.5 

17.7 

7.3 

10.3 

10.4 

10.5 

6.7 

7.4 

7.6 

7.6 

7.7 

3.6 

3.7 

7.3 

7.1 

6.9 

3.6 

3.7 

3.6 

3.5 

3.4 

17.1 

17.5 

17.7 

7.3 

7.4 

7.5 

10.5 

7.1 

7.3 

7.4 

7.7 

3.7 

3.8 

3.9 

3.9 

50

8.2 

4.8 

8.6 

16.4 

16.2 

16.1 

15.8 

12.2 

16.0 

15.6 

15.3 

7.3 

10.3 

10.4 

10.5 

5.7 

7.4 

7.6 

7.6 

7.7 

3.1 

3.0 

6.0 

5.8 

5.6 

3.2 

3.1 

2.9 

2.8 

2.8 

17.1 

17.5 

17.7 

7.3 

7.4 

7.5 

10.5 

6.8 

6.6 

6.4 

7.7 

3.7 

3.6 

3.5 

3.4 

75

8.2 

4.2 

8.6 

14.5 

14.4 

14.2 

14.0 

12.2 

14.1 

13.9 

13.6 

7.3 

10.3 

10.4 

10.5 

5.1 

7.4 

7.6 

7.6 

7.7 

2.7 

2.6 

5.3 

5.1 

4.9 

2.8 

2.7 

2.6 

2.5 

2.4 

17.1 

24.4 

16.7 

7.3 

7.4 

7.5 

10.5 

6.0 

5.9 

5.7 

7.7 

3.3 

3.2 

3.1 

3.0 

125

8.2 

3.6 

8.6 

12.4 

12.3 

12.2 

12.0 

12.1 

12.1 

11.9 

11.6 

7.3 

10.3 

10.4 

10.5 

4.4 

7.4 

7.6 

7.6 

7.7 

2.3 

2.3 

4.5 

4.4 

4.2 

2.4 

2.3 

2.2 

2.2 

2.1 

14.9 

14.6 

14.3 

7.3 

7.4 

7.5 

10.5 

5.2 

5.0 

4.9 

7.7 

2.9 

2.8 

2.7 

2.6 

150

8.2 

3.4 

8.6 

11.8 

11.7 

11.5 

11.4 

12.2 

11.5 

11.2 

11.0 

7.3 

10.3 

10.4 

10.5 

4.1 

7.4 

7.6 

7.6 

7.7

 2.2 

2.1 

4.3 

4.1 

4.0 

2.3 

2.2 

2.1 

2.0 

2.0 

14.1 

13.9 

13.6 

7.3 

7.4 

7.5 

10.5 

4.9 

4.8 

4.6 

7.7 

2.7 

2.6 

2.5 

2.4 

200

7.7 

3.2 

8.6 

10.8 

10.7 

10.6 

10.4 

11.5 

10.5 

10.3 

10.1 

7.3 

10.2 

10.0 

9.7 

3.8 

7.4 

7.6 

7.6 

7.7 

2.0 

2.0 

3.9 

3.8 

3.7 

2.1 

2.0 

1.9 

1.9 

1.8 

12.9 

12.7 

12.4 

7.3 

7.4 

7.5 

10.5 

4.5 

4.4 

4.2 

7.7 

2.5 

2.4 

2.3 

2.2 

PS ※2DWELL

4
5

6

8

10

12

15

16

※
16

※
20

※
24

※
32

270
240
270
180
210
240
270
180
210
240
270
180
210
240
270
150
180
210
240
270
150
180
210
240
270
150
180
210
240
270
210
240
270
180
210
240
270
180
210
240
270
180
210
240
270

25.4 
22.6 
25.2 
31.6 
34.3 
36.5 
38.2 
36.5 
38.7 
40.5 
41.7 
27.0 
28.1 
28.9 
29.5 
23.2 
25.8 
26.6 
27.2 
27.6 
24.6 
25.4 
26.0 
26.3 
26.6 
24.9 
25.7 
26.2 
26.5 
26.7 
26.4 
27.4 
41.7 
27.0 
28.1 
28.9 
29.5 
18.8 
26.6 
27.2 
27.6 
25.7 
26.2 
26.6 
26.7 

0.7 
0.6 
0.6 
0.9 
0.9 
0.9 
0.8 
0.8 
0.8 
0.8 
0.8 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.5 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.7 
0.6 
0.8 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.5 
0.5 
0.5 
0.5 

26
19
19
26
26
26
26
26
26
26
26
19
19
19
19
16
16
16
16
16
14
14
14
14
14
14
14
14
14
14
26
26
26
19
19
19
19
16
16
16
16
14
14
14
14

100

11.3 
10.6 
11.8 
17.3 
17.2 
17.0 
16.8 
21.6 
21.3 
20.9 
20.5 
15.8 
15.4 
15.1 
14.6 
13.9 
15.1 
14.6 
14.2 
13.9 
15.5 
15.0 
14.4 
14.0 
13.6 
16.0 
15.4 
14.8 
14.4 
13.9 
16.6 
16.3 
25.3 
19.5 
19.0 
18.5 
18.1 
18.6 
18.1 
17.5 
17.0 
19.0 
18.3 
17.7 
17.2 

25

17.2 
16.1 
17.9 
26.2 
26.0 
25.8 
25.5 
32.8 
32.3 
31.7 
31.1 
23.9 
23.4 
22.8 
22.2 
20.9 
22.9 
22.2 
21.6 
21.0 
22.1 
22.7 
21.9 
21.2 
20.6 
22.4 
23.1 
22.5 
21.8 
21.1 
23.7 
24.6 
37.6 
24.2 
25.3 
26.0 
26.6 
23.2 
23.9 
24.4 
24.9 
23.1 
23.5 
23.9 
24.1 

50

14.0 
13.0 
14.6 
21.2 
21.1 
20.9 
20.7 
26.7 
26.0 
25.8 
25.3 
19.5 
19.0 
18.5 
18.1 
17.1 
18.6 
18.1 
17.5 
17.0 
19.1 
18.4 
17.8 
17.2 
16.7 
19.7 
19.0 
18.3 
17.6 
17.2 
20.4 
20.0 
31.1 
23.9 
23.4 
22.8 
22.2 
22.9 
22.2 
21.6 
21.0 
23.1 
22.5 
21.8 
21.1 

75

12.4 
11.8 
12.9 
18.8 
18.7 
18.6 
18.3 
23.6 
23.2 
22.8 
22.4 
17.2 
16.8 
16.4 
16.0 
15.1 
16.5 
16.0 
15.5 
15.1 
16.9 
16.3 
15.8 
15.3 
14.8 
17.4 
16.8 
16.2 
15.7 
15.2 
18.1 
17.7 
27.6 
21.2 
20.7 
20.2 
19.7 
20.3 
19.7 
12.1 
18.6 
20.7 
20.0 
19.3 
18.7 

125

10.6 
9.9 

11.0 
16.2 
16.0 
15.9 
15.8 
20.2 
20.0 
19.6 
19.2 
14.8 
14.4 
14.1 
13.7 
13.0 
14.1 
13.7 
13.3 
13.0 
14.6 
14.0 
13.5 
13.1 
12.7 
15.0 
14.4 
13.9 
13.4 
13.0 
15.5 
15.2 
23.6 
18.2 
17.7 
17.3 
16.9 
17.4 
16.9 
16.4 
16.0 
17.7 
17.1 
16.5 
16.0 

150

10.1 
9.4 

10.5 
15.3 
15.2 
15.1 
14.9 
19.2 
18.9 
18.6 
18.2 
14.0 
13.7 
13.3 
13.0 
12.3 
13.4 
13.0 
12.6 
12.3 
13.8 
13.2 
12.8 
12.4 
12.0 
14.2 
13.7 
13.2 
12.7 
12.3 
14.7 
14.4 
22.4 
17.2 
16.8 
16.4 
16.0 
16.5 
16.0 
15.5 
15.1 
16.8 
16.2 
15.7 
15.2 

200

9.3 
8.6 
9.6 

14.0 
13.9 
13.8 
13.7 
17.6 
17.3 
17.0 
16.7 
12.8 
12.5 
12.2 
11.9 
11.3 
12.3 
11.9 
11.6 
11.3 
12.6 
12.2 
11.8 
11.3 
11.0 
13.0 
12.5 
12.0 
11.6 
11.3 
13.5 
13.2 
20.5 
15.8 
15.4 
15.1 
14.6 
15.1 
14.6 
14.2 
13.9 
15.4 
14.8 
14.4 
13.9 

PS ※2DWELL

Stops
S

Index
period
θ

Static
torque

Ts
(kgf-m)

Cam shaft 
riction 

torque Tx
(kgf-m)

Bearing
sleeve

ø
(mm)

Net dynamic torque to (kgf-m)

Indexes per min.NN(rpm)
Stops

S

Index
period
θ

Static
torque

Ts
(kgf-m)

Cam shaft 
riction 

torque Tx
(kgf-m)

Bearing
sleeve

ø
(mm)

Net dynamic torque to (kgf-m)

Indexes per min.NN(rpm)



DA TYPE(110DA) DA TYPE(150DA)

4
5

6

8

10

12

15

16

※
16

※
20

※
24

※
32

270
240
270
180
210
240
270
180
210
240
270
180
210
240
270
150
180
210
240
270
150
180
210
240
270
150
180
210
240
270
210
240
270
180
210
240
270
180
210
240
270
180
210
240
270

38.6 
26.1 
43.3 
48.6 
52.7 
62.2 
58.7 
53.8 
59.5 
62.2 
64.2 
48.4 
50.6 
63.7 
65.2
45.9 
49.4 
51.9 
53.7 
77.7 
45.6 
48.1 
49.8 
51.1 
52.0 
46.6 
48.9 
50.5 
51.6 
52.4 
59.5 
62.2 
64.2 
48.4 
50.6 
63.7 
65.2 
49.4 
51.9 
53.7 
77.7 
48.9 
50.5 
51.6 
52.4 

1.0 
0.8 
1.0 
1.3 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
0.9 
0.9 
1.1 
1.1 
 0.7 
0.7 
0.7 
0.7 
0.8 
0.7 
0.7 
0.6 
0.6 
0.6 
0.7 
0.6 
0.6 
0.6 
0.6 
0.0 
0.0 
0.0 
0.9 
0.9 
1.0 
1.0 
0.7 
0.7 
0.7 
0.8 
0.6 
0.6 
0.6 
0.6 

8786

30
26
26
26
26
26
26
30
30
30
30
26
26
26
26
26
26
26
26
26
19
19
19
19
19
19
19
19
19
19
30
30
30
26
26
26
26
26
26
26
26
19
19
19
19

100

18.3 

14.5 

21.5 

26.6 

26.5 

26.2 

25.9 

31.7 

32.8 

32.2 

31.6 

28.4 

27.8 

35.1 

34.3 

33.6 

33.0 

32.3 

31.5 

28.9 

38.4 

37.3 

36.3 

35.3 

34.4 

39.8 

38.6 

37.4 

36.3 

35.4 

40.4 

39.7 

38.9 

35.0 

34.2 

43.3 

42.2 

40.6 

39.7 

38.8 

35.6 

44.0 

45.4 

44.7 

43.5 

25

27.7 

21.9 

32.6 

40.3 

40.1 

39.7 

39.3 

48.0 

49.8 

48.9 

47.9 

43.1 

42.1 

53.2 

52.0

41.3 

44.4 

46.6 

47.8 

43.8 

41.0 

43.3 

44.9 

46.0 

46.8 

41.9 

44.0 

45.4 

46.4 

47.2 

53.6 

55.9 

57.8 

43.6 

45.6 

57.3 

58.7 

44.4 

46.6 

48.3 

54.0 

44.0 

45.4 

46.4 

47.2 

50

22.5 

17.8 

26.5 

32.8 

32.6 

32.3 

31.9 

39.0 

40.4 

39.7 

38.9 

35.0 

34.2 

43.3 

42.2 

41.3 

40.6 

39.7 

38.8 

35.6 

41.0 

43.3 

44.7 

43.5 

42.3 

41.9 

44.0 

45.4 

44.7 

43.5 

49.8 

48.8 

47.9 

43.1 

42.1 

53.2 

52.0 

44.4 

46.6 

47.8 

43.5 

44.0 

45.4 

46.4 

47.2 

75

19.9 

15.8 

23.4 

29.0 

28.8 

28.6 

28.2 

34.6 

35.8 

35.1 

34.4 

31.0 

30.2 

38.3 

37.4 

36.6 

35.9 

35.1 

34.4 

31.6 

41.0 

40.7 

39.6 

38.4 

37.5 

41.9 

42.0 

40.7 

39.6 

38.6 

44.1 

43.2 

42.4 

38.2 

37.2 

47.1 

46.1 

44.2 

43.3 

42.3 

38.9 

44.0 

45.4 

46.4 

47.2 

125

17.1 

13.5 

20.1 

24.9 

24.7 

24.5 

24.2 

29.6 

30.7 

30.2 

29.5 

26.6 

26.0 

32.8 

32.1

20.9 

19.5 

20.1 

19.7 

27.1 

20.7 

20.2 

19.6 

19.0 

18.6 

21.4 

20.8 

20.2 

19.6 

19.1 

37.8 

37.1 

36.4 

32.8 

32.0 

40.5 

39.5 

25.3 

24.8 

24.2 

33.3 

25.4 

24.9 

24.2 

23.5 

150

16.2 

12.8 

19.0 

23.5 

23.4 

23.2 

22.9 

28.1 

29.1 

28.6 

28.0 

25.2 

24.6 

31.1 

30.4 

19.8 

19.5 

19.0 

18.6 

25.6 

19.6 

19.1 

18.6 

18.1 

17.6 

20.3 

19.7 

19.1 

18.6 

18.1 

35.8 

35.1 

34.4 

31.0 

30.2 

38.3 

37.4 

23.9 

23.5 

22.9 

31.6 

24.3 

23.5 

22.9 

22.3 

200

14.8 

11.8 

17.4 

21.6 

21.5 

21.3 

21.0 

25.8 

26.7 

26.2 

25.7 

23.1 

22.5 

28.5 

27.9 

18.2 

17.9 

17.4 

17.1 

23.5 

18.0 

17.5 

17.0 

16.5 

16.1 

18.6 

18.1 

17.6 

17.0 

16.6 

32.8 

32.2 

31.6 

28.4 

27.8 

35.1 

34.3 

22.0 

21.5 

21.0 

28.9 

22.3 

21.6 

21.0 

20.4 

PS ※2DWELL

4
5

6

8

10

12

15

16

※
16

※
20

※
24

※
32

270
240
270
180
210
240
270
180
210
240
270
180
210
240
270
150
180
210
240
270
150
180
210
240
270
150
180
210
240
270
210
240
270
180
210
240
270
180
210
240
270
180
210
240
270

71.2 
48.2 
78.7 
66.8 

102.8 
110.2 
116.2 

79.4 
118.0 
125.0 
128.8 

70.6 
75.1 
97.6 

100.7 
80.1 
89.0 
93.2 

119.4 
119.4 

70.9 
91.5 
94.6 

102.0 
102.0 

72.6 
77.0 
80.0 
99.1 
99.1 
61.6 
90.5 

128.7 
70.6 
93.6 
97.6 

100.7 
89.0 
93.2 
96.3 

119.4 
77.0 
80.0 
82.2 
99.1 

1.7 
1.3 
1.5 
2.2 
2.5 
2.4 
2.3 
2.0 
2.3 
2.3 
2.2 
1.7 
1.6 
1.8 
1.8 
1.4 
1.4 
1.4 
1.5 
1.5 
1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.1 
1.2 
0.0 
0.0 
0.0 
1.7 
1.8 
1.8 
1.8 
1.4 
1.4 
1.4 
1.5 
1.1 
1.1 
1.1 
1.3 

40
35
35
30
30
30
30
40
40
40
40
35
35
35
35
30
30
30
30
30
26
26
26
26
26
26
26
26
26
26
40
40
40
35
35
35
35
30
30
30
30
26
26
26
26

100

31.0 

30.4 

34.9 

34.4 

49.5 

49.2 

48.8 

59.0 

69.2 

68.2 

67.1 

44.7 

44.0 

55.9 

54.8 

47.1 

47.9 

46.9 

52.8 

51.6 

62.4 

51.0 

49.5 

48.1 

49.6 

64.8 

63.2 

61.5 

59.9 

48.1 

43.2 

59.3 

82.6 

55.0 

70.1 

68.8 

67.5 

59.0 

57.7 

56.3 

63.5 

69.3 

72.0 

74.0 

59.2 

25

47.0 

49.8 

53.0 

52.2 

75.0 

74.6 

74.0 

85.7 

104.9 

103.4 

101.7 

63.6 

66.7 

84.7 

83.0 

69.9 

72.7 

71.0 

80.0 

78.2 

63.8 

77.3 

75.0 

72.9 

75.2 

65.4 

69.3 

72.0 

74.0 

72.9 

56.9 

81.5 

115.9 

63.6 

84.2 

87.9 

90.6 

80.1 

83.9 

85.4 

96.2 

69.3 

72.0 

74.0 

89.2 

50

38.2 

42.2 

43.0 

42.3 

60.9 

60.6 

60.1 

72.7 

85.2 

84.0 

82.6 

55.0 

54.2 

68.8 

67.5 

56.8 

59.0 

57.7 

65.0 

63.5 

63.8 

62.8 

60.9 

59.2 

61.1 

65.4 

69.3 

72.0 

73.7 

59.2 

50.4 

73.0 

101.7 

63.6 

84.2 

84.7 

83.0 

72.7 

71.0 

69.3 

78.2 

69.3 

72.0 

74.0 

72.9 

75

33.7 

35.0 

38.1 

37.5 

54.0 

53.6 

53.2 

70.4 

75.5 

74.4 

73.1 

48.7 

48.0 

60.9 

59.7 

50.3 

52.3 

51.1 

57.5 

56.2 

63.8 

55.6 

54.0 

52.4 

54.1 

65.4 

68.8 

67.0 

65.3 

52.5 

46.2 

64.7 

90.0 

60.0 

76.4 

75.0 

73.5 

64.3 

62.9 

61.4 

69.2 

69.3 

72.0 

74.0 

64.6 

125

29.0 

27.9 

32.7 

32.2 

46.3 

46.0 

45.6 

55.2 

64.8 

63.8 

62.7 

41.8 

41.1 

52.3 

51.2 

36.0 

37.4 

36.5 

44.9 

43.9 

33.7 

39.7 

38.6 

37.5 

38.7 

35.0 

34.1 

33.2 

32.3 

37.5 

43.2 

55.5 

77.2 

51.4 

65.6 

64.3 

63.1 

46.0 

45.0 

43.9 

54.0 

40.0 

40.9 

39.8 

46.2 

150

27.4 

26.0 

30.9 

30.5 

43.8 

43.6 

43.2 

52.3 

61.3 

60.4 

59.4 

39.6 

39.0 

49.5 

48.5 

34.0 

35.4 

34.6 

42.5 

41.5 

31.9 

37.6 

36.5 

35.5 

36.6 

33.1 

32.3 

31.4 

30.6 

35.5 

40.9 

52.5 

73.1 

48.7 

62.1 

60.9 

59.7 

43.6 

42.6 

41.6 

51.1 

39.8 

38.7 

37.7 

43.7 

200

25.1 

24.6 

28.4 

27.9 

40.2 

40.0 

39.6 

47.9 

56.2 

54.0 

54.5 

36.3 

35.7 

45.4 

44.5 

31.2 

32.5 

31.7 

39.0 

38.1 

29.3 

34.5 

33.5 

32.5 

38.1 

30.4 

29.6 

28.8 

28.1 

32.6 

37.5 

48.2 

67.1 

44.7 

56.9 

55.9 

54.8 

40.0 

39.0 

38.1 

46.9 

36.5 

35.5 

34.6 

40.1 

PS ※2DWELL

Stops
S

Index
period
θ

Static
torque

Ts
(kgf-m)

Cam shaft 
riction 

torque Tx
(kgf-m)

Bearing
sleeve

ø
(mm)

Net dynamic torque to (kgf-m)

Indexes per min.NN(rpm)
Stops

S

Index
period
θ

Static
torque

Ts
(kgf-m)

Cam shaft 
riction 

torque Tx
(kgf-m)

Bearing
sleeve

ø
(mm)

Net dynamic torque to (kgf-m)

Indexes per min.NN(rpm)



DA TYPE(190DA) DA TYPE(230DA)

89     88

4
5

6

8

10

12

15

16

※
16

※
20

※
24

※
32

270
240
270
180
210
240
270
180
210
240
270
180
210
240
270
150
180
210
240
270
150
180
210
240
270
150
180
210
240
270
210
240
270
180
210
240
270
180
210
240
270
180
210
240
270

209.6 
218.8 
233.7 
164.6 
236.7 
255.6 
271.5 
194.5 
209.2 
292.6 
305.7 
214.0 
226.3 
276.6 
284.9 
192.0 
204.6 
213.4 
219.8 
258.8 
174.6 
185.1 
192.3 
197.6 
199.8 
169.2 
188.3 
195.0 
199.7 
203.2 
136.5 
220.7 
305.7 
160.6 
200.1 
237.1 
244.2 
204.6 
213.4 
219.8 
258.8 
188.3 
195.0 
199.7 
203.2 

3.4 
3.3 
3.2 
4.0 
4.5 
4.4 
4.3 
3.7 
3.6 
4.1 
4.0 
3.2 
3.1 
3.4 
3.3 
3.0 
2.9 
2.8 
2.8 
2.9 
2.4 
2.4 
2.3 
2.3 
2.7 
2.4 
2.4 
2.3 
2.3 
2.3 
3.2 
3.5 
4.0 
3.0 
3.1 
3.4 
3.3 
2.9 
2.8 
2.8 
2.9 
2.4 
2.3 
2.3 
2.3 

52
47
47
40
40
40
40
52
52
52
52
47
47
47
47
40
40
40
40
40
35
35
35
35
35
35
35
35
35
35
52
52
52
47
47
47
47
40
40
40
40
35
35
35
35

100

98.0 

94.4 

94.1 

70.3 

99.3 

99.1 

131.5 

120.0 

118.8 

167.2 

165.0 

134.9 

132.5 

158.1 

154.9 

108.0 

105.6 

103.0 

100.4 

120.1 

104.2 

101.5 

98.8 

96.2 

119.1 

109.2 

115.5 

112.2 

109.1 

106.2 

140.1 

144.4 

203.1 

114.1 

139.8 

166.9 

163.5 

130.0 

126.8 

123.6 

147.9 

155.1 

150.7 

146.5 

142.6 

25

148.6 

143.0 

142.7 

106.5 

150.5 

150.3 

199.3 

175.1 

180.1 

253.5 

250.1 

192.6 

200.8 

239.7 

234.8 

163.7 

160.0 

156.0 

152.2 

182.1 

131.0 

138.8 

144.3 

145.9 

179.8 

139.6 

155.3 

160.9 

164.8 

161.0 

187.1 

198.7 

275.1 

144.5 

174.6 

213.4 

219.8 

184.1 

192.1 

187.3 

224.2 

169.5 

175.5 

179.8 

182.9 

50

120.7 

116.2 

115.9 

86.5 

122.3 

122.1 

161.9 

147.7 

146.3 

205.9 

203.1 

166.1 

163.1 

194.7 

190.7 

133.0 

130.0 

126.8 

123.6 

147.9 

128.3 

125.0 

121.7 

118.5 

146.6 

134.5 

142.1 

138.1 

134.3 

130.8 

172.5 

177.7 

250.1 

140.4 

172.1 

205.4 

201.3 

160.0 

156.0 

152.2 

182.1 

169.5 

175.5 

179.8 

175.6 

75

106.9 

102.8 

102.6 

76.6 

108.3 

108.1 

143.4 

130.8 

129.5 

182.3 

179.9 

147.0 

144.4 

172.4 

168.9 

117.8 

115.1 

112.2 

109.4 

131.0 

113.6 

110.5 

107.7 

104.9 

129.8 

119.1 

125.9 

122.3 

118.9 

115.8 

152.7 

157.4 

221.4 

124.4 

152.4 

181.9 

178.2 

141.7 

138.2 

134.7 

161.2 

169.0 

164.2 

159.7 

155.5 

125

91.7 

88.2 

88.0 

65.7 

92.9 

92.7 

123.0 

112.2 

111.1 

156.4 

154.3 

126.2 

123.9 

147.9 

144.9 

101.0 

98.7 

96.3 

93.9 

112.4 

68.9 

67.1 

65.4 

63.6 

111.3 

72.2 

76.4 

74.2 

72.1 

70.2 

131.0 

135.0 

190.0 

106.7 

130.7 

156.1 

152.9 

121.5 

118.5 

115.6 

138.3 

102.5 

99.6 

96.9 

94.3 

150

86.8 

83.5 

83.3 

62.2 

87.9 

87.8 

116.4 

106.3 

105.2 

148.1 

146.1 

119.4 

117.3 

140.0 

137.2 

95.7 

93.5 

91.2 

88.9 

106.4 

65.2 

63.6 

61.9 

60.3 

105.4 

68.4 

72.3 

70.2 

68.3 

66.5 

124.1 

127.8 

179.9 

101.0 

123.8 

147.8 

144.7 

115.1 

112.2 

109.4 

131.0 

97.1 

94.3 

91.7 

89.3 

200

79.6 

76.6 

76.4 

57.1 

80.7 

80.5 

106.8 

97.5 

96.5 

135.8 

134.0 

109.6 

107.6 

128.4 

125.8 

87.7 

85.7 

83.6 
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94.3 

59.8 

58.3 

56.8 

55.3 
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81.9 
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Splitter mounting surface P      S      T      U      V      W

1·Number of divisions (How many workstations is necessary):

2·Angle of input shaft driven output shaft motion:              Degree

3·Input shaft rotation speed per minute:                RPM

4·Disc diameter:                mm;Thickness:                 mm;Material:

5·Weight of each group fixture:                kg

6·Weight of each group workpiece:                kg

7·Pitch of circle diameter as fixed fixture and workpiece:                mm

8·Whether there is support at the bottom of the disc?                 mm(Radius of the supporter)

Disk driving:□

Please check the output shaft 
rotation direction

Please check the input 
shaft rotation direction

DS.DF series technical support seek information table

S2

S3

S1

RL

RL

9190

DS.DF series technical support seek information table

S2

S3

S1

RL

RL

Plane U Plane T

Plane W

Plane SPlane V

Plane P

Please check the needs of input shaft on which side.
Just stay on the right S1, leaving only the left S2, 
both sides have to be.

Splitter mounting surface P      S      T      U      V      W

Please check the output shaft 
rotation direction

Please check the input 
shaft rotation direction

Plane W

Plane SPlane V

Plane U Plane T

Plane P

Please check the needs of input shaft on which side.
Just stay on the right S1, leaving only the left S2, 
both sides have to be.

1. Number of divisions (How many workstations is necessary):

2. Angle of input shaft driven output shaft motion:              degree

3. Input shaft rotation speed per minute:              RPM

4. Pitch of conveyer belt:              mm

5. Pitch circle diameter of driving wheel:              mm; weight:              kg

6. Pitch circle diameter of follower wheel:              mm; weight:              kg

7. Diameter of transmission shaft:              mm; weight:              kg; 

    Quantity:              piece

8. Pitch circle diameter of the sprocket wheel:              mm; weight:              kg; 

    Quantity:              set

9. Weight of chain:              kg; Quantity:              set

10. Weight of each fixture set:              kg; Quantity:              set

11. Weight of each workpiece set:              kg; Quantity:              set

Conveyor driving:□



2. Number of divisions (How many workstations is necessary):     

Swing angle:              degree(Less than 90 degrees)

3. Lifting stroke:              mm

4. Input shaft rotation speed per minute:              RPM

5. Load conditions

Rocker length:              mm width:              mm thickness:              mm Material:              

Disc diameter:              mm thickness:              mm Material:

Weight of each fixture set:              kg Quantity:              set

Weight of each workpiece set:              kg Quantity:              set

Pitch of circle diameter as fixed fixture and workpiece:              mm

1. Number of divisions (How many workstations is necessary):              

2. Angle of input shaft driven output shaft motion:              degree

3. Input shaft rotation speed per minute:              RPM

4. Pitch circle diameter of driving wheel:              mm; weight:              kg

5. Pitch circle diameter of follower wheel:              mm; weight:              kg

6. Weight of each fixture set:              kg; Quantity:              set

7. Weight of each workpiece set:              kg; Quantity:              set

8. Pitch of circle diameter as fixed fixture:              mm

9. Whether there is support at the bottom of the disc:              mm (Radius of the supporter)

1·Select the timing of the action

Input shaft

Output shaft

StrokeSwing angle

1 2 4 3

92

S2

S3

S1

RL

RL

RL

93

Actuation curve timing table

0°

Swing Timing

0 mm

Lifting Timing
mm

°

0° 360°

0° 360°

180°

180°

1

2

4

3

□ Continuous lift segmentation □ 口-shaped lifting swing □ ㄇ-shaped lifting swing

RL

Please check the input 
shaft rotation direction

Please check the output shaft 
rotation direction

Please check the output shaft 
rotation direction

Please check the input 
shaft rotation direction

Plane W

Plane SPlane V

Plane U Plane T

Plane P

Please check the needs of input shaft on which side.
Just stay on the right S1, leaving only the left S2, 
both sides have to be.

DS.DF series technical support seek information table DH series technical support seek information table

Splitter mounting surface P      S      T      U      V      W

Indirect driven by gear:□



Paradex Model

50DS, 60DS, 65DS, 80DS, 100DS, 125DS, 
150DS, 175DS, 225DS, 250DS, 320DS, 400DS
It consists of 2 plate cams fixed to the input shaft and a spider 
that supports the cam follower to the output shaft. This indexing 
drive has a plane cam mechanism designed so that the follower 
contacting the 2 plate cams on the input side serves to transmit 
rotation to the spider of the output shaft. Best suited for driving 
conveyors moving at large feed pitches or for intermittent 
indexing that stops at comparatively long intervals. The another 
is 3 plate cams designed as heavy load type. It more suits for 
conveyor rapid moving, stop at more long intervals and larger 
feed pitches.

PU
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Motion
curve

90

120

150

180

210

240
270

300

330

360

2 3 4 5 6 8 10 12 161

PU50 / 60 / 65 / 80 / 100 / 125 / 150 Type
Number of

stops

Motion
curve

Number of
stops

Motion
curve

Number of
stops
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PU175 Type

90

120

150

180

210

240
270

300

330

360

2 3 4 5 6 8 10 12 161

PU225 / 250 / 320 / 400 Type

Input and Output Data

h
Input Shaft Projection

i
Mounting Holes

j
Mounting
Position

x
Special Instructions

Select the output/ input shaft location of the assembly box Include the symbol “X” in case 
of special instructions.

Standard (No symbols)

Special Instructions

S

T

P

U

S

T

P

U

S

T

P

U

S

T

P

U

P

S

TU

Both T and U Surface

a
Model

Paradex Type
AS

S

2PU 01080
1 Dwell Right Hand Cam1 stop MS Curve

Shaft
Type

80mm

b
Size

c
Type

f
Motion Curve

g
Hand of Cam

d
Number of 
Stops (s)

270
270°

e
Index Period

(θh)

Center 
distance
50/60/65/
80/100/ 
125/150/ 
175/225/ 
250/320/ 
400

Number 
of stops 
of the 

Indexing 
Drive

1.2.3.4.6.
8

Cam rotation 
period (during 

which the 
output moves.)

 90°/120°
 150°/180°  
 210°/240° 
 270°/300°

MT (Modified Traprzoid)

MS (Modified Sine)

MCV50 (Modified Constant 
Veiocity 50)

RBS (Rational B-Splines)

1

2

3

4

S11

Output/ input shaft at 
plane TS11
Output shaft at plane T,
input shaft at plane US12
Output shaft at plane T,
input shaft cross plane T/US13

Output shaft at plane U,
input shaft at plane TS21
Output/ input shaft at 
plane US22
Output shaft at plane U,
input shaft cross plane T/US23

S12

S12

S13 S21

S22 S23

X

X

1W

On 6 surfaces of the 
main housing body 
with six fixing holes for 
mounting screws，” 
W” shows the style of 
installation pattern. 

Model Code

P - S 2 1 XA080 27001 WS12

Mounting 
position as 
shown 
below.

S

T

P

U

Input Output

Input

Output

P

V

S

Input

Output
S

V

P

Counter clock
wise rotation

Clock wise 
rotation

A B

S

U

V

P(GL)

W

T

V

S

U

P

W T
GL(W)

1

T
SV

P

GL(U)

W

3

U
P

W
GL(T)

V 4

S

S U

V

T

W

GL(P)

5

U
V

T

W

GL(S)

P 6
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Paradex M
odel

Paradex M
odel

PU50DS PU60DS

 Sym-bol Unit Value

 P1 kgf 190
 P2 kgf 130
 Ts kgf-m Refer torque table
     K1       kgf-m/rad 6.8 x 102

 P4 kgf 190
 P5 kgf 130
 P6 kgf-m 8.5
 K2 kgf-m2 6.8 x 102

  sec. ±60
  sec. ±120
  sec. 60
  kg 16

Item

Allowable thrust load on output shaft
Allowable radial load on output shaft
Allowable torque on output shaft
Output shaft rotary rigid

Input shaft allowable axial stress
Allowable thrust load on input shaft
Allowable torque
Input shaft rotary rigid

1DWELL segmentation accuracy
2DWELL segmentation accuracy
Repeat positioning accuracy
Weight

 Sym-bol Unit Value

 P1 kgf 130
 P2 kgf 100
 Ts kgf-m Refer torque table
     K1       kgf-m/rad 4.4 x 102

 P4 kgf 130
 P5 kgf 100
 P6 kgf-m 6
 K2 kgf-m2 4.4 x 102

  sec. ±72
  sec. ±144
  sec. 72
  kg 7

Item

Allowable thrust load on output shaft
Allowable radial load on output shaft
Allowable torque on output shaft
Output shaft rotary rigid

Input shaft allowable axial stress
Allowable thrust load on input shaft
Allowable torque
Input shaft rotary rigid

1DWELL segmentation accuracy
2DWELL segmentation accuracy
Repeat positioning accuracy
Weight

Output shaft

Input shaft

Index start position

Dwell position

Output shaft

Input shaft

Index start position

Dwell position
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Output/input shaft

20

Paradex M
odel

Paradex M
odel

PU65DS PU80DS

 Sym-bol Unit Value

 P1 kgf 360
 P2 kgf 250
 Ts kgf-m Refer torque table
     K1       kgf-m/rad 1.85 x 103

 P4 kgf 360
 P5 kgf 250
 P6 kgf-m 8.5
 K2 kgf-m2 1.85 x 103

  sec. ±60
  sec. ±120
  sec. 60
  kg 20

Item

Allowable thrust load on output shaft
Allowable radial load on output shaft
Allowable torque on output shaft
Output shaft rotary rigid

Input shaft allowable axial stress
Allowable thrust load on input shaft
Allowable torque
Input shaft rotary rigid

1DWELL segmentation accuracy
2DWELL segmentation accuracy
Repeat positioning accuracy
Weight

 Sym-bol Unit Value

 P1 kgf 250
 P2 kgf 160
 Ts kgf-m Refer torque table
     K1       kgf-m/rad 9.2 x 102

 P4 kgf 250
 P5 kgf 160
 P6 kgf-m 11
 K2 kgf-m2 9.2 x 102

  sec. ±60
  sec. ±120
  sec. 60
  kg 15

Item

Allowable thrust load on output shaft
Allowable radial load on output shaft
Allowable torque on output shaft
Output shaft rotary rigid

Input shaft allowable axial stress
Allowable thrust load on input shaft
Allowable torque
Input shaft rotary rigid

1DWELL segmentation accuracy
2DWELL segmentation accuracy
Repeat positioning accuracy
Weight

Output shaft

Input shaft

Output shaft

Input shaft

Index start position
Index start position

Dwell positionDwell position



103102
PU125DSPU100DS

Ø
30

h6
Ø

30
h6

Ø
35

Ø
35

Ø
30

h6

27

27

50
60
6514065

60
50

270

10
0

10
0

85
28

5

30
100

200

15
25

5
15

1511015

8-Ø11

Ø
32

3080 22530

17
0

15

16-M10xP1.5xDepth20

Output/input shaft

10N9

Ø30h6

5

Ø35h6

10N9

35100

20
0

28035

20

16-M12xP1.75xDepth20

5

Output/input shaft

40

35

Ø
40

300

60
65

50

Ø
35

h6

Ø
35

h6

65
60
50

Ø
40

170

35
0

12
0

10
5

12
5

240

120
35

2013020

20
31

0
20

8-Ø14

Ø
40

Ø
35

h6

Paradex M
odel

Paradex M
odel

PU100DS PU125DS

 Sym-bol Unit Value

 P1 kgf 520
 P2 kgf 630
 Ts kgf-m Refer torque table
     K1       kgf-m/rad 5.03 x 103

 P4 kgf 520
 P5 kgf 630
 P6 kgf-m 65
 K2 kgf-m2 5.03 x 103

  sec. ±60
  sec. ±120
  sec. 60
  kg 65

Item

Allowable thrust load on output shaft
Allowable radial load on output shaft
Allowable torque on output shaft
Output shaft rotary rigid

Input shaft allowable axial stress
Allowable thrust load on input shaft
Allowable torque
Input shaft rotary rigid

1DWELL segmentation accuracy
2DWELL segmentation accuracy
Repeat positioning accuracy
Weight

 Sym-bol Unit Value

 P1 kgf 360
 P2 kgf 250
 Ts kgf-m Refer torque table
     K1       kgf-m/rad 1.85 x 103

 P4 kgf 360
 P5 kgf 250
 P6 kgf-m 8.5
 K2 kgf-m2 1.85 x 103

  sec. ±60
  sec. ±120
  sec. 60
  kg 20

Item

Allowable thrust load on output shaft
Allowable radial load on output shaft
Allowable torque on output shaft
Output shaft rotary rigid

Input shaft allowable axial stress
Allowable thrust load on input shaft
Allowable torque
Input shaft rotary rigid

1DWELL segmentation accuracy
2DWELL segmentation accuracy
Repeat positioning accuracy
Weight

Output shaft

Input shaft

Index start position

Dwell position

Output shaft

Input shaft

Index start position

Dwell position
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Output/input shaft
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Input shaft

Paradex M
odel

Paradex M
odel

PU150DS PU175DS

 Sym-bol Unit Value

 P1 kgf 920
 P2 kgf 1000
 Ts kgf-m Refer torque table
     K1       kgf-m/rad 1.68 x 104

 P4 kgf 920
 P5 kgf 1000
 P6 kgf-m 185
 K2 kgf-m2 1.68 x 104

  sec. ±60
  sec. ±120
  sec. 60
  kg 127

Item

Allowable thrust load on output shaft
Allowable radial load on output shaft
Allowable torque on output shaft
Output shaft rotary rigid

Input shaft allowable axial stress
Allowable thrust load on input shaft
Allowable torque
Input shaft rotary rigid

1DWELL segmentation accuracy
2DWELL segmentation accuracy
Repeat positioning accuracy
Weight

 Sym-bol Unit Value

 P1 kgf 750
 P2 kgf 860
 Ts kgf-m Refer torque table
     K1       kgf-m/rad 1.8 x 104

 P4 kgf 750
 P5 kgf 880
 P6 kgf-m 135
 K2 kgf-m2 1.8 x 104

  sec. ±60
  sec. ±120
  sec. 60
  kg 87  

Item

Allowable thrust load on output shaft
Allowable radial load on output shaft
Allowable torque on output shaft
Output shaft rotary rigid

Input shaft allowable axial stress
Allowable thrust load on input shaft
Allowable torque
Input shaft rotary rigid

1DWELL segmentation accuracy
2DWELL segmentation accuracy
Repeat positioning accuracy
Weight

Output shaft

Input shaft

Index start position

Dwell position

Output shaft

Input shaft

Index start position

Dwell position
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24-M16x2PxDepth32

40 340
103

Ø
14

0

76

56
0
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85

230
443

90
110

20

Ø
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Ø
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Ø
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Output shaftInput shaft

2-M12xP1.75xDepth24
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Ø
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Ø
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0
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Ø
70
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Ø
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0

Ø
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0
Ø
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20

Ø
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h6

Ø
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0

75

20

22
3

5018050
280

85
90
110

493

Output shaft

Input shaft

Paradex M
odel

Paradex M
odel

PU225DS PU250DS

 Sym-bol Unit Value

 P1 kgf 1550
 P2 kgf 1560
 Ts kgf-m Refer torque table
     K1       kgf-m/rad 5.37 x 104

 P4 kgf 1550
 P5 kgf 2400
 P6 kgf-m 500
 K2 kgf-m2 5.37 x 10-4

  sec. ±60
  sec. ±120
  sec. 60
  kg 388

Item

Allowable thrust load on output shaft
Allowable radial load on output shaft
Allowable torque on output shaft
Output shaft rotary rigid

Input shaft allowable axial stress
Allowable thrust load on input shaft
Allowable torque
Input shaft rotary rigid

1DWELL segmentation accuracy
2DWELL segmentation accuracy
Repeat positioning accuracy
Weight

 Sym-bol Unit Value

 P1 kgf 1435
 P2 kgf 1470
 Ts kgf-m Refer torque table
     K1       kgf-m/rad 4.31 x 104

 P4 kgf 1435
 P5 kgf 2150
 P6 kgf-m 410
 K2 kgf-m2 4.31 x 104

  sec. ±60
  sec. ±120
  sec. 60
  kg 220

Item

Allowable thrust load on output shaft
Allowable radial load on output shaft
Allowable torque on output shaft
Output shaft rotary rigid

Input shaft allowable axial stress
Allowable thrust load on input shaft
Allowable torque
Input shaft rotary rigid

1DWELL segmentation accuracy
2DWELL segmentation accuracy
Repeat positioning accuracy
Weight

Output shaft

Input shaft
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Ø
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0
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240 240
160 480 160

45 710 45
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60
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Oil filler
hole

Oil cap

12

5

6

3

M16x2.0PxDepth32

M16x2.0PxDepth32

880

Output shaft

Input shaft

Paradex M
odel

Paradex M
odel

PU320DS PU400DS

 Sym-bol Unit Value

 P1 kgf 2968
 P2 kgf 3398
 Ts kgf-m Refer torque table
     K1       kgf-m/rad 6.35 x 104

 P4 kgf 2968
 P5 kgf 6698
 P6 kgf-m 692
 K2 kgf-m2 6.85 x 104

  sec. ±60
  sec. ±120
  sec. 60
  kg 1000

Item

Allowable thrust load on output shaft
Allowable radial load on output shaft
Allowable torque on output shaft
Output shaft rotary rigid

Input shaft allowable axial stress
Allowable thrust load on input shaft
Allowable torque
Input shaft rotary rigid

1DWELL segmentation accuracy
2DWELL segmentation accuracy
Repeat positioning accuracy
Weight

 Sym-bol Unit Value

 P1 kgf 1720
 P2 kgf 1775
 Ts kgf-m Refer torque table
     K1       kgf-m/rad 5.82 x 104

 P4 kgf 1690
 P5 kgf 2670
 P6 kgf-m 580
 K2 kgf-m2 5.82 x 104

  sec. ±60
  sec. ±120
  sec. 60
  kg 750

Item

Allowable thrust load on output shaft
Allowable radial load on output shaft
Allowable torque on output shaft
Output shaft rotary rigid

Input shaft allowable axial stress
Allowable thrust load on input shaft
Allowable torque
Input shaft rotary rigid

1DWELL segmentation accuracy
2DWELL segmentation accuracy
Repeat positioning accuracy
Weight
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MCV
50

P050 0127 3

P065 0127 3

P080 0127 3

P1000127 3

3.68

7.81

15.06

25.90

1.35
0.01
3.13
0.01
6.28
0.01

10.58
0.03

1.20
0.01
2.77
0.01
5.56
0.03
9.37
0.07

1.10
0.01
2.54
0.02
5.10
0.04
8.59
0.12

0.97
0.02
2.25
0.04
4.51
0.09
7.61
0.26

0.89
0.03
2.06
0.07
4.14
0.16
6.98
0.46

0.79
0.05
1.83
0.15
3.66
0.35
6.18
1.03

0.13

0.26

0.40

0.60

0.0009

0.0026

0.0062

0.018

18

16

16

75

Dynamic rated output torque (kgf-m)

Input shaft rotating speed N (rpm)
30020015010050

Internal inertia load torque (kgf-m)Stops
S

Motion
curve

Index
period
θ(deg)

Up
Down

Static
torque

Ts
(kgf-m)

Output shaft
inertia GD2

(kgf-m2)

Cam shaft
friction torque

Tx
(kgf-m)

Code
Roller

ø
(mm)

110 111

PU type index drive torque transmission capability table view

(1) Opinion of transmission capability (index drive torque)

●When you need a quick start or 
    emergency stop

●Other cam curve

●Choice of models

● In the torque transmission capacity table, it shows the internal inertia load torque Toi, dynamic rated 
output torque Top.

● In the assembly and lubrication of all normal operating conditions, the life time of a desired 
substantially designed for standard, also affect the transmission capacity and life.

● In addition, select models of the time, if the wrong torque transmission capacity table view, it can’t 
properly be selected, so please note the following instructions.

Please contact us.

●When selecting transmission and motors

In this case, the torque generated start stop torque 
Td please select smaller than the static nominal 
output torque.

Camshaft Tc must be determined. When 
calculated Tc, need camshaft friction torque.

Contrast must torque Tt and dynamic 
torque rated output Top, please select 
Tt<(Top-Toi).

Select data
Stops (S)…………………………. 1
Index period (θ)………………….. 270deg
Motion Curve ……………………. MCV50(curve code3)
Input shaft rotating speed (N)….. 50rpm

270

300

1

MCV
50

MS

MCV
50

P050 0127 3

P060 0127 3

P065 0127 3

P080 0127 3

P100 0127 3

P125 0127 3

P150 0127 3

P175 0127 3

P225 0127 3

P250 0127 3

P320 0127 3

P050 0130 2

P060 0130 2

P065 0130 2

P080 0130 2

P100 0130 2

P050 0130 3

3.68

5.83

7.81

15.06

25.90

38.94

58.35

91.50

256.91

339.24

611.11

3.26

5.61

7.04

13.56

23.31

3.89

1.35
0.01
2.61
0.01
3.13
0.01
6.28
0.01

10.58
0.03

17.79
0.10

26.24
0.20

41.38
0.42

125.61
1.25

140.93
1.95

253.88
6.05
1.16
0.01
2.32
0.01
2.73
0.01
5.47
0.01
9.23
0.02
1.38
0.01

1.20
0.01
2.43
0.01
2.77
0.01
5.56
0.03
9.37
0.07

15.75
0.21

23.24
0.45

36.64
0.93

101.34
2.74

124.79
4.37

224.81
13.61

1.03
0.01
2.15
0.01
2.42
0.01
4.84
0.02
8.17
0.04
1.23
0.01

1.10
0.01
1.96
0.01
2.54
0.02
5.10
0.04
8.59
0.12

14.45
0.37

21.32
0.80

33.61
1.65

95.60
4.83

114.47
7.77

206.22
24.19

0.94
0.01
1.87
0.01
2.22
0.01
4.44
0.03
7.49
0.07
1.12
0.01

0.97
0.02
1.57
0.03
2.25
0.04
4.51
0.09
7.61
0.26

12.79
0.82

18.87
1.80

29.76
3.70

87.52
8.67

101.36
17.4

182.60
54.41

0.83
0.01
1.41
0.02
1.96
0.03
3.93
0.05
6.63
0.14
0.99
0.01

0.89
0.03
1.50
0.04
2.06
0.07
4.14
0.16
6.98
0.46

11.74
1.45

17.31
3.20

27.30
6.57

81.25
17.52
92.98
31.07

0.76
0.02
1.28
0.03
1.80
0.04
3.61
0.09
6.08
0.25
0.91
0.02

0.79
0.05
1.32
0.07
1.83
0.15
3.66
0.35
6.18
1.03

10.39
3.26

15.33
7.19

0.68
0.03
1.12
0.05
1.59
0.09
3.19
0.19
5.39
0.56
0.81
0.04

0.13

0.19

0.26

0.40

0.60

0.83

1.22

1.69

3.60

4.45

8.80

0.15

0.21

0.30

0.46

0.68

0.12

16

16

16

22

26

35

40

47

60

80

100

16

16

16

22

26

16

0.0009

0.0014

0.0026

0.0062

0.018

0.057

0.126

0.259

0.872

1.225

3.814

0.0009

0.0014

0.0026

0.0060

0.0175

0.0009

Various record in order of stops, index period, curve code, model type size.
Motion curve -------MS (curve code2)
                              MCV50 (curve code3)
                              MCV25 (curve code5)

Note:

Drive torque transmission capability index table PU type

75 30020015010050
Input shaft rotating speed N  (rpm)

Stops
S

Motion
curve

Index
period
θ(deg)

Dynamic rated output torque (kgf-m)
Internal inertia load torque (kgf-m)

Up
Down

Static
torque

Ts
(kgf-m)

Output shaft
inertia GD2

(kgf-m2)

Cam shaft
friction torque

Tx
(kgf-m)

Code
Roller

ø
(mm)
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P060 0130 3

P065 0130 3

P080 0130 3

P100 0130 3

P125 0130 3

P150 0130 3

P175 0130 3

P225 0130 3

P250 0130 3

P320 0130 3

P050 0133 2

P060 0133 2

P065 0133 2

P080 0133 2

P100 0133 2

P050 0133 3

P060 0133 3

P065 0133 3

P080 0133 3

P100 0133 3

P125 0133 5

P150 0133 5

P175 0133 5

P225 0133 5

P250 0133 5

P320 0133 5

P050 0215 3

P060 0215 3

P065 0215 3

5.24

8.24

16.14

25.90

40.71

61.66

97.50

278.41

356.68

637.68

3.26

5.61

7.04

13.56

23.31

3.89

6.02

8.24

16.14

29.60

40.71

60.56

93.75

278.41

356.68

627.05

3.68

5.97

8.24

2.82
0.01
3.20
0.01
6.52
0.01

10.25
0.03

18.02
0.08

26.87
0.17

42.73
0.35

128.56
1.02

143.57
1.62

256.68
5.02
1.13
0.01
2.26
0.01
2.65
0.01
5.32
0.01
8.97
0.02
1.35
0.01
2.32
0.01
3.11
0.01
6.33
0.01

11.39
0.02

17.51
0.05

25.64
0.11

39.92
0.22

126.71
0.94

139.52
1.04

245.29
3.18
1.37
0.01
2.86
0.01
3.40
0.01

2.64
0.01
2.83
0.01
5.77
0.02
9.08
0.06

15.96
0.17

23.79
0.38

37.83
0.77

104.41
2.63

127.13
3.64

227.28
11.28

1.00
0.01
2.07
0.01
2.35
0.01
4.71
0.01
7.94
0.03
1.19
0.01
2.15
0.01
2.75
0.01
5.61
0.02

10.08
0.05

15.51
0.11

22.71
0.24

35.35
0.49

101.69
1.73

123.54
2.33

217.19
7.14
1.22
0.01
2.45
0.01
3.01
0.02

2.47
0.02
2.60
0.02
5.29
0.04
8.33
0.10

14.64
0.30

21.82
0.67

34.70
1.37

97.25
4.79

116.61
6.48

208.49
20.05

0.91
0.01
1.81
0.01
2.15
0.01
4.32
0.02
7.28
0.06
1.09
0.01
1.93
0.01
2.52
0.02
5.14
0.03
9.25
0.08

14.22
0.20

20.83
0.42

32.43
0.86

94.50
2.56

113.33
4.14

199.23
12.69

1.12
0.01
2.07
0.01
2.76
0.03

2.13
0.03
2.30
0.04
4.68
0.08
7.37
0.21

12.96
0.68

19.32
1.50

30.73
3.07

90.20
11.33

103.26
14.56

184.61
45.11

0.81
0.01
1.37
0.02
1.91
0.02
3.82
0.04
6.45
0.12
0.97
0.01
1.42
0.02
2.23
0.03
4.55
0.06
8.19
0.18

12.59
0.43

18.44
0.95

28.71
1.93

86.73
5.89

100.35
9.30

176.41
28.55

0.99
0.02
1.83
0.04
2.45
0.07

1.96
0.04
2.11
0.06
4.30
0.13
6.76
0.37

11.89
1.20

17.72
2.65

28.19
5.45

83.51
20.12
94.72
25.89

169.34
80.20

0.74
0.01
1.21
0.02
1.75
0.03
3.51
0.07
5.91
0.21
0.89
0.02
1.37
0.03
2.05
0.05
4.18
0.11
7.51
0.32

11.55
0.77

16.92
1.68

26.34
3.43

81.20
10.95
92.05
16.53

161.83
50.75

0.90
0.04
1.59
0.07
2.24
0.11

1.62
0.08
1.87
0.13
3.80
0.30
5.99
0.84

10.53
2.69

15.69
5.97

24.96
12.25

0.66
0.03
1.08
0.04
1.55
0.07
3.10
0.16
5.24
0.47
0.78
0.04
1.20
0.06
1.81
0.10
3.70
0.24
6.65
0.72

10.23
1.72

14.98
3.78

23.32
7.71

76.51
27.31
81.51
37.20

0.80
0.08
1.29
0.12
1.99
0.25

300

330

150

1

2

MCV
50

MS

MCV
50

MCV
25

MCV
50

0.17

0.24

0.38

0.57

0.78

1.15

1.60

3.71

4.23

8.40

0.14

0.21

0.28

0.43

0.65

0.12

0.19

0.23

0.36

0.53

0.80

1.18

1.64

3.70

4.32

8.58

0.12

0.18

0.24

0.0014

0.0026

0.0063

0.018

0.058

0.129

0.265

0.872

1.260

3.904

0.0009

0.0014

0.0026

0.0060

0.0175

0.0009

0.0014

0.0026

0.0063

0.0188

0.058

0.128

0.261

0.872

1.260

3.868

0.0009

0.0014

0.0026

16

16

22

26

35

40

47

60

80

100

16

16

16

22

26

16

16

16

22

26

35

40

47

60

80

100

14

16

16

150

180

2

MCV
50

MS

MCV
50

P080 0215 3

P100 0215 3

P125 0215 3

P150 0215 3

P175 0215 3

P225 0215 3

P250 0215 3

P320 0215 3

P050 0218 2

P060 0218 2

P065 0218 2

P080 0218 2

P100 0218 2

P125 0218 2

P150 0218 2

P175 0218 2

P225 0218 2

P250 0218 2

P320 0218 2

P050 0218 3

P060 0218 3

P065 0218 3

P080 0218 3

P100 0218 3

P125 0218 3

P150 0218 3

P175 0218 3

15.06

25.90

38.94

58.35

91.50

202.31

261.14

555.74

3.68

6.94

7.81

15.06

25.90

38.94

58.35

91.50

202.31

261.14

555.74

4.20

9.62

11.00

17.22

34.14

55.05

90.00

123.27

0.38

0.57

0.78

1.16

1.61

3.61

4.08

8.42

0.13

0.19

0.26

0.41

0.61

0.84

1.24

1.72

3.74

4.32

8.88

0.11

0.17

0.22

0.34

0.52

0.73

1.09

1.50

0.0062

0.018

0.057

0.126

0.259

0.723

1.160

3.827

0.0009

0.0014

0.0026

0.0062

0.018

0.057

0.126

0.259

0.723

1.160

3.827

0.0009

0.0014

0.0029

0.0065

0.0208

0.0648

0.151

0.293

19

26

35

40

47

60

70

80

14

16

16

19

26

35

40

47

60

70

80

14

16

16

19

26

35

40

47

6.08
0.02

10.45
0.05

15.96
0.15

23.50
0.33

37.85
0.67

95.61
2.38

108.23
2.98

228.79
9.83
1.30
0.01
2.63
0.01
2.98
0.01
5.75
0.01
9.78
0.03

15.11
0.08

22.25
0.16

35.84
0.32

90.21
1.02

102.47
1.43

216.61
4.72
1.58
0.01
3.52
0.01
4.59
0.01
6.99
0.02

15.00
0.04

24.39
0.12

39.87
0.27

53.32
0.53

5.38
0.04
9.25
0.11

14.13
0.33

20.81
0.73

33.52
1.50

90.28
4.75

95.83
6.71

202.59
22.11

1.15
0.01
2.30
0.01
2.64
0.01
5.09
0.02
8.66
0.05

13.38
0.16

19.70
0.35

31.73
0.72

85.14
2.31

90.73
3.22

191.80
10.61

1.40
0.01
3.14
0.02
4.06
0.02
6.19
0.03

13.28
0.09

21.59
0.26

35.30
0.61

47.22
1.18

4.94
0.07
8.49
0.19

12.96
0.59

19.09
1.30

30.74
2.67

82.43
9.87

87.91
11.92

185.84
39.31

1.06
0.01
2.01
0.02
2.42
0.02
4.67
0.04
7.94
0.09

12.27
0.29

18.07
0.63

29.11
1.28

79.35
4.69

83.23
5.72

175.94
18.85

1.28
0.01
2.96
0.02
3.73
0.03
5.68
0.05

12.18
0.15

19.81
0.47

32.39
1.08

43.31
2.09

4.37
0.15
7.52
0.42

11.48
1.32

16.90
2.92

27.22
5.99

72.70
23.50
77.84
26.81

0.93
0.01
1.74
0.02
2.14
0.03
4.14
0.07
7.03
0.20

10.87
0.64

16.00
1.40

25.77
2.87

67.93
10.13
73.69
12.86

155.79
42.41

1.14
0.02
2.75
0.03
3.30
0.05
5.03
0.11

10.79
0.34

17.54
1.04

28.68
2.43

38.35
4.71

3.55
0.57
6.10
1.67

0.76
0.04
1.21
0.08
1.74
0.12
3.36
0.28
5.71
0.80
8.83
2.53

13.00
5.59

0.92
0.06
2.12
0.14
2.68
0.19
4.08
0.42
8.76
1.34

14.24
4.16

23.29
9.70

4.01
0.26
6.89
0.74

10.53
2.35

15.50
5.18

24.97
10.65

0.86
0.02
1.48
0.04
1.97
0.06
3.79
0.13
6.45
0.36
9.97
1.13

14.68
2.49

23.64
5.11

60.25
19.62
67.60
22.85

1.04
0.03
2.43
0.06
3.03
0.09
4.61
0.19
9.89
0.60

16.09
1.85

26.30
4.31

35.18
8.36

75 30020015010050
Input shaft rotating speed N  (rpm)

Stops
S

Motion
curve

Index
period
θ(deg)

Dynamic rated output torque (kgf-m)
Internal inertia load torque (kgf-m)

Up
Down

Static
torque

Ts
(kgf-m)

Output shaft
inertia GD2

(kgf-m2)

Cam shaft
friction torque

Tx
(kgf-m)

Code
Roller

ø
(mm)

75 30020015010050
Input shaft rotating speed N  (rpm)

Stops
S

Motion
curve

Index
period
θ(deg)

Dynamic rated output torque (kgf-m)
Internal inertia load torque (kgf-m)

Up
Down

Static
torque

Ts
(kgf-m)

Output shaft
inertia GD2

(kgf-m2)

Cam shaft
friction torque

Tx
(kgf-m)

Code
Roller

ø
(mm)



115114

180

210

240

2

MCV
50

MS

MCV
50

MS

P225 0218 3

P250 0218 3

P320 0218 3

P050 0221 2

P060 02212

P065 0221 2

P080 0221 2

P100 0221 2

P125 0221 2

P150 0221 2

P175 0221 2

P225 0221 2

P250 0221 2

P320 0221 2

P050 0221 3

P060 0221 3

P065 0221 3

P080 0221 3

P100 0221 3

P125 0221 3

P150 0221 3

P175 0221 3

P225 0221 3

P250 0221 3

P320 0221 3

P050 0224 2

P060 0224 2

P065 0224 2

325.69

387.70

680.19

3.89

7.43

8.24

16.14

25.90

40.71

58.35

91.50

202.31

261.14

555.74

4.73

10.25

12.80

18.83

34.14

55.05

90.00

123.27

345.81

387.70

680.19

4.20

9.68

11.00

3.51

3.89

7.79

0.12

0.18

0.24

0.38

0.56

0.77

1.15

1.60

3.85

4.05

8.37

0.10

0.18

0.20

0.32

0.48

0.68

1.03

1.41

3.01

3.70

7.41

0.11

0.19

0.23

60

70

80

14

16

16

19

26

35

40

47

60

70

80

14

16

16

19

26

35

40

47

60

70

80

14

16

16

0.723

1.484

5.178

0.0009

0.0014

0.0026

0.0063

0.018

0.058

0.126

0.259

0.723

1.160

3.827

0.0012

0.0018

0.0042

0.0106

0.0208

0.0648

0.151

0.293

0.973

1.484

5.178

0.0009

0.0014

0.0029

154.21
2.12

166.44
2.65

292.01
9.24
1.35
0.01
2.75
0.01
3.07
0.01
6.07
0.01
9.33
0.02

15.38
0.06

21.25
0.12

34.22
0.24

85.62
0.89

97.83
1.05

206.82
3.47
1.81
0.01
4.89
0.01
5.47
0.01
7.65
0.02

14.32
0.03

23.28
0.09

38.07
0.20

50.91
0.39

143.60
1.51

158.92
1.95

278.81
6.79
1.45
0.01
3.78
0.01
4.21
0.01

140.93
4.35

147.37
5.96

258.56
20.78

1.19
0.01
2.31
0.01
2.72
0.01
5.37
0.02
8.26
0.04

13.62
0.12

18.81
0.26

30.30
0.53

81.43
2.01

86.63
2.37

183.14
7.79
1.60
0.01
4.02
0.01
4.84
0.02
6.78
0.04

12.68
0.07

20.62
0.20

33.71
0.45

45.08
0.87

126.51
3.92

140.71
4.38

246.88
15.27

1.28
0.01
3.46
0.01
3.73
0.01

132.01
8.93

135.19
10.59

237.18
36.94

1.09
0.01
2.14
0.01
2.50
0.01
4.93
0.03
7.58
0.07

12.49
0.21

17.26
0.46

27.79
0.94

72.58
3.74

79.47
4.20

167.99
13.85

1.47
0.01
3.94
0.02
4.44
0.03
6.22
0.06

11.63
0.11

18.91
0.34

30.92
0.80

41.35
1.54

117.84
7.31

129.08
7.78

226.46
27.14

1.18
0.01
3.15
0.01
3.42
0.01

112.45
21.56

119.70
23.82

210.02
83.10

0.97
0.01
1.93
0.02
2.21
0.03
4.36
0.06
6.71
0.15

11.06
0.48

15.28
1.03

24.61
2.11

64.32
8.01

70.36
9.45

148.75
31.16

1.30
0.02
3.63
0.03
3.93
0.05
5.50
0.13

10.30
0.25

16.75
0.77

27.38
1.79

36.62
3.46

109.61
14.20

114.29
17.50

200.52
61.05

1.04
0.01
2.76
0.02
3.03
0.02

103.21
37.91

109.81
42.34

0.89
0.02
1.72
0.03
2.03
0.04
4.00
0.10
6.16
0.27

10.15
0.84

14.02
1.83

22.57
3.75

59.91
14.76
64.54
16.79

136.45
55.38

1.19
0.03
3.25
0.06
3.61
0.09
5.05
0.23
9.45
0.44

15.36
1.36

25.12
3.17

33.59
6.15

98.69
27.51

104.84
31.11

0.96
0.01
2.41
0.03
2.78
0.04

0.78
0.03
1.56
0.06
1.79
0.09
3.54
0.21
5.45
0.59
8.98
1.89

12.41
4.11

19.99
8.44

1.06
0.06
2.91
1.25
3.19
0.20
4.47
0.50
8.36
0.99

13.60
3.06

22.24
7.13

29.74
13.82

0.85
0.03
2.01
0.05
2.46
0.08

240

270

2

MS

MCV
50

MS

P080 0224 2

P100 0224 2

P125 0224 2

P150 0224 2

P175 0224 2

P225 0224 2

P250 0224 2

P320 0224 2

P050 0224 3

P060 0224 3

P065 0224 3

P080 0224 3

P100 0224 3

P125 0224 3

P150 0224 3

P175 0224 3

P225 0224 3

P250 0224 3

P320 0224 3

P050 0227 2

P060 0227 2

P065 0227 2

P080 0227 2

P100 0227 2

P125 0227 2

P150 0227 2

P175 0227 2

17.22

34.14

55.05

90.00

123.27

345.81

387.70

680.19

4.73

9.81

11.00

19.91

38.41

61.66

101.25

132.08

398.95

426.47

743.96

4.20

9.76

11.00

17.22

34.14

55.05

90.00

132.08

6.41
0.01

13.76
0.02

22.37
0.05

36.57
0.11

48.91
0.21

140.51
0.94

152.67
1.03

267.86
3.59
1.74
0.01
4.72
0.01
5.25
0.01
8.03
0.02

16.49
0.04

26.62
0.10

43.88
0.24

54.32
0.31

165.91
2.12

176.61
2.64

307.12
6.33
1.40
0.01
3.53
0.01
4.06
0.01
6.19
0.01

13.28
0.02

21.59
0.06

35.30
0.14

52.44
0.17

5.68
0.02

12.18
0.04

19.81
0.11

32.39
0.24

43.31
0.46

127.90
7.21

135.19
2.32

237.18
8.07
1.54
0.01
3.91
0.01
4.65
0.01
7.11
0.03

14.60
0.09

23.57
0.23

38.81
0.54

48.10
0.69

158.12
4.63

156.38
5.92

271.94
14.23

1.24
0.01
3.26
0.01
3.60
0.01
5.48
0.01

11.76
0.03

19.12
0.13

31.26
0.30

46.43
0.38

5.21
0.02

11.17
0.06

18.17
0.18

29.71
0.42

39.73
0.82

118.69
3.76

124.10
4.12

217.57
14.35

1.41
0.01
3.87
0.02
4.27
0.02
6.52
0.05

13.39
0.15

21.62
0.40

35.60
0.96

44.12
1.22

136.91
8.57

143.45
10.53

249.46
25.29

1.14
0.01
2.97
0.01
3.30
0.01
5.03
0.02

10.79
0.05

17.54
0.22

28.68
0.53

42.59
0.67

4.61
0.05
9.89
0.13

16.09
0.41

26.30
0.95

35.18
1.83

107.51
7.86

109.81
9.25

192.65
32.27

1.25
0.02
3.39
0.03
3.78
0.04
5.77
0.10

11.86
0.33

19.14
0.89

31.52
2.15

39.07
2.75

120.51
20.94

127.02
23.68

220.89
56.90

1.01
0.01
2.54
0.02
2.92
0.02
4.45
0.04
9.55
0.11

15.53
0.49

25.39
1.18

37.71
1.50

4.23
0.08
9.07
0.24

14.76
0.72

24.13
1.68

32.27
3.25

94.32
14.51

100.73
16.45

176.72
57.37

1.15
0.02
3.14
0.05
3.46
0.07
5.29
0.18

10.87
0.58

17.56
1.59

28.91
3.82

35.84
4.88

109.43
39.65

116.52
42.10

202.62
101.15

0.92
0.01
2.09
0.02
2.68
0.03
4.08
0.06
8.76
0.19

14.24
0.87

23.29
2.09

34.59
2.67

3.74
0.17
8.03
0.52

13.07
1.62

21.36
3.77

28.57
7.31

83.08
34.69
89.19
37.00

1.01
0.05
2.69
0.08
3.07
0.16
4.69
0.39
9.63
1.29

15.55
3.56

25.60
8.60

31.73
10.98

0.82
0.02
1.87
0.04
2.37
0.06
3.61
0.13
7.76
0.41

12.61
1.95

20.62
4.69

30.63
5.99

0.35

0.53

0.74

1.11

1.52

3.18

3.94

7.87

0.09

0.13

0.19

0.30

0.45

0.63

0.96

1.33

3.10

3.47

7.00

0.11

0.17

0.21

0.33

0.50

0.70

1.06

1.43

19

26

35

40

47

60

70

80

14

16

16

19

26

35

40

47

60

70

80

14

16

16

19

26

35

40

47

0.0065

0.0208

0.0648

0.151

0.293

1.073

1.484

5.178

0.0012

0.0018

0.0042

0.0108

0.0356

0.0985

0.238

0.304

1.975

2.623

6.303

0.0009

0.0014

0.0029

0.0065

0.0208

0.0985

0.238

0.304

75 30020015010050
Input shaft rotating speed N  (rpm)

Stops
S

Motion
curve

Index
period
θ(deg)

Dynamic rated output torque (kgf-m)
Internal inertia load torque (kgf-m)

Up
Down

Static
torque

Ts
(kgf-m)

Output shaft
inertia GD2

(kgf-m2)

Cam shaft
friction torque

Tx
(kgf-m)

Code
Roller

ø
(mm)

75 30020015010050
Input shaft rotating speed N  (rpm)

Stops
S

Motion
curve

Index
period
θ(deg)

Dynamic rated output torque (kgf-m)
Internal inertia load torque (kgf-m)

Up
Down

Static
torque

Ts
(kgf-m)

Output shaft
inertia GD2

(kgf-m2)

Cam shaft
friction torque

Tx
(kgf-m)

Code
Roller

ø
(mm)



117116

270

300

2

MS

MCV
50

MS

 
MCV
50

P225 0227 2

P250 0227 2

P320 0227 2

P050 0227 3

P060 0227 3

P065 0227 3

P080 0227 3

P100 0227 3

P125 0227 3

P150 0227 3

P175 0227 3

P225 0227 3

P250 0227 3

P320 0227 3

P050 0230 2

P060 0230 2

P065 0230 2

P080 0230 2

P100 0230 2

P125 0230 2

P150 0230 2

P175 0230 2

P225 0230 2

P250 0230 2

P320 0230 2

P050 0230 3

P060 0230 3

P065 0230 3

345.81

387.70

680.19

4.73

9.76

11.00

19.91

38.41

61.66

101.25

140.88

345.81

426.47

770.53

4.73

9.76

11.00

19.91

38.41

61.66

101.25

140.88

345.81

426.47

770.53

5.25

9.82

11.00

3.02

3.78

7.57

0.09

0.15

0.18

0.28

0.43

0.61

0.92

1.26

2.89

3.36

6.73

0.10

0.16

0.20

0.31

0.47

0.66

0.99

1.36

3.02

3.58

7.15

0.09

0.14

0.17

1.073

1.484

5.178

0.0012

0.0031

0.0042

0.0108

0.0356

0.0985

0.238

0.449

1.972

2.623

7.838

0.0012

0.0031

0.0042

0.0108

0.0356

0.0985

0.238

0.449

1.972

2.623

7.838

0.0012

0.0031

0.0043

60

70

80

14

16

16

19

26

35

40

47

60

70

80

14

16

16

19

26

35

40

47

60

70

80

14

16

16

75 30020015010050

138.65
0.74

147.37
0.82

258.56
2.84
1.68
0.01
4.56
0.01
5.07
0.01
7.75
0.01

15.91
0.03

26.69
0.08

42.31
0.19

58.00
0.36

163.21
1.74

170.48
2.08

313.22
6.22
1.63
0.01
4.45
0.01
4.91
0.01
7.51
0.01

15.42
0.02

24.89
0.05

40.99
0.11

56.20
0.20

158.42
0.96

165.18
1.17

303.48
3.48
1.93
0.01
5.18
0.01
5.59
0.01

127.51
1.52

130.49
1.83

228.95
6.38
1.49
0.01
3.81
0.01
4.49
0.01
6.86
0.02

14.09
0.07

22.75
0.18

37.46
0.43

51.36
0.81

145.51
3.92

150.95
4.68

277.35
13.98

1.44
0.01
3.62
0.01
4.35
0.01
6.65
0.02

13.65
0.04

22.04
0.10

36.29
0.24

49.76
0.45

140.61
2.06

146.26
2.62

268.72
7.82
1.71
0.01
4.56
0.01
4.95
0.01

114.32
2.73

119.70
3.25

210.02
11.34

1.36
0.01
3.43
0.02
4.12
0.02
6.29
0.04

12.92
0.12

20.87
0.32

34.36
0.76

47.11
1.43

131.88
6.98

138.47
8.32

254.41
24.85

1.32
0.01
3.20
0.01
3.99
0.01
6.10
0.02

12.52
0.07

20.22
0.18

33.29
0.43

45.65
0.80

128.65
3.78

134.16
4.65

246.50
13.90

1.56
0.01
4.03
0.02
4.54
0.02

102.69
5.61

105.99
7.31

185.96
25.50

1.21
0.01
3.05
0.02
3.65
0.03
5.57
0.08

11.44
0.26

18.48
0.71

30.43
1.70

41.72
3.21

118.40
16.23

122.61
18.71

225.28
55.91

1.17
0.01
2.91
0.02
3.53
0.02
5.40
0.05

11.09
0.15

17.90
0.40

29.48
0.95

40.42
1.80

115.02
8.94

118.80
10.42

218.27
31.27

1.38
0.01
3.76
0.02
4.02
0.03

95.12
11.89
97.23
13.00

170.58
45.33

1.11
0.02
2.92
0.04
3.34
0.06
5.11
0.14

10.50
0.46

16.95
1.25

27.91
3.02

38.27
5.70

107.69
30.51

112.47
33.26

206.65
99.39

1.07
0.01
2.76
0.02
3.24
0.03
4.95
0.08

10.17
0.26

16.42
0.70

27.04
1.69

37.08
3.19

104.32
16.21

108.97
18.60

200.22
55.58

1.27
0.02
3.25
0.03
3.69
0.05

84.05
27.31
86.09
29.23

0.98
0.04
2.68
0.08
2.96
0.12
4.52
0.31
9.29
1.02

15.01
2.82

24.71
6.80

33.88
12.81

0.95
0.02
2.48
0.05
2.87
0.07
4.38
0.18
9.01
0.57

14.54
1.58

23.94
3.80

32.83
7.17

92.60
37.84
96.49
41.85

1.12
0.03
2.86
0.07
3.27
0.10

300

120

150

MCV
50

MCV
25

MS

P080 0230 3

P100 0230 3

P125 0230 3

P150 0230 3

P175 0230 3

P225 0230 3

P250 0230 3

P320 0230 3

P050 0312 5

P060 0312 5

P065 0312 5

P080 0312 5

P100 0312 5

P125 0312 5

P150 0312 5

P175 0312 5

P225 0312 5

P250 0312 5

P320 0312 5

P050 0315 2

P060 0315 2

P065 0315 2

P080 0315 2

P100 0315 2

P125 0315 2

P150 0315 2

P175 0315 2

21.52

40.00

65.00

111.00

154.09

345.81

484.63

850.24

3.99

8.54

10.24

16.14

31.58

51.09

83.25

114.47

245.39

276.07

595.44

4.20

8.71

11.00

17.22

34.14

56.15

90.00

123.27

0.27

0.41

0.58

0.87

1.20

2.65

3.15

6.40

0.12

0.21

0.24

0.37

0.56

0.79

1.18

1.61

3.24

3.99

8.23

0.12

0.20

0.23

0.36

0.54

0.76

1.14

1.56

0.0111

0.0372

0.102

0.249

0.468

1.984

2.828

8.943

0.0009

0.0018

0.0027

0.006

0.0188

0.0582

0.135

0.265

0.865

1.109

3.661

0.0009

0.0018

0.0027

0.0061

0.0194

0.0606

0.140

0.273

19

26

35

40

47

60

70

80

14

16

19

22

30

35

40

52

60

80

100

14

16

19

22

30

35

40

52

2

3

8.52
0.01

18.27
0.03

27.79
0.07

47.52
0.16

64.97
0.31

173.81
1.26

202.77
1.82

355.75
5.75
2.14
0.01
4.73
0.01
5.94
0.01
9.23
0.02

19.04
0.04

30.84
0.13

49.82
0.28

75.76
0.55

136.74
1.94

158.22
2.30

342.98
7.57
2.15
0.01
5.37
0.01
6.21
0.01
9.44
0.01

19.84
0.03

32.89
0.08

51.90
0.17

78.51
0.33

7.54
0.02

16.18
0.06

24.61
0.15

42.07
0.36

57.52
0.68

162.14
3.80

179.55
4.09

315.00
12.92

1.90
0.01
4.05
0.02
5.26
0.02
8.17
0.03

16.86
0.09

27.31
0.28

44.11
0.63

67.08
1.24

128.05
3.86

140.10
5.16

303.70
17.03

1.91
0.01
4.96
0.01
5.49
0.01
8.36
0.02

17.56
0.06

29.12
0.17

45.96
0.38

69.52
0.73

6.92
0.03

14.84
0.10

22.57
0.27

38.59
0.64

52.77
1.21

146.51
5.94

164.70
7.27

288.96
22.97

1.74
0.01
4.06
0.03
4.82
0.03
7.50
0.05

15.46
0.16

25.05
0.49

40.46
1.12

61.54
2.20

104.31
8.51

128.52
9.17

278.59
30.27

1.75
0.01
4.35
0.02
5.04
0.02
7.67
0.03

16.11
0.10

26.71
0.29

42.16
0.67

63.77
1.30

6.13
0.07

13.14
0.22

19.99
0.59

34.17
1.44

46.72
2.71
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14.76
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16.34

255.86
51.67

1.54
0.02
3.68
0.08
4.27
0.05
6.64
0.12

13.69
0.35

22.18
1.09

35.83
2.52

54.49
4.93

98.75
18.21

113.80
20.63
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68.11
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0.01
3.84
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0.03
6.79
0.07

14.26
0.21

23.65
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37.33
1.49

56.47
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0.39
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27.02
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29.05

234.71
91.86

1.41
0.03
3.41
0.10
3.92
0.09
6.09
0.20

12.56
0.63

20.34
1.93

32.87
4.47

49.98
8.77

94.32
34.05

104.39
36.68

1.42
0.02
3.56
0.04
4.09
0.06
6.23
0.12

13.09
0.37

21.70
1.15

34.24
2.65

51.80
5.17

4.97
0.26

10.67
0.86

16.23
2.36

27.76
5.76

37.95
10.82

1.25
0.07
3.05
0.14
3.47
0.20
5.39
0.45

11.12
1.40

18.01
4.34

29.10
10.05
44.26
19.72

1.26
0.04
3.02
0.08
3.62
0.12
5.51
0.26

11.59
0.83

19.21
2.58

30.32
5.96

45.87
11.62

8.52
0.01

18.27
0.03

27.79
0.07

47.52
0.16

64.97
0.31

173.81
1.26

202.77
1.82

355.75
5.75
2.14
0.01
4.73
0.01
5.94
0.01
9.23
0.02

19.04
0.04

30.84
0.13

49.82
0.28

75.76
0.55

136.74
1.94

158.22
2.30

342.98
7.57
2.15
0.01
5.37
0.01
6.21
0.01
9.44
0.01

19.84
0.03

32.89
0.08

51.90
0.17

78.51
0.33

7.54
0.02

16.18
0.06

24.61
0.15

42.07
0.36

57.52
0.68

162.14
3.80

179.55
4.09

315.00
12.92

1.90
0.01
4.05
0.02
5.26
0.02
8.17
0.03

16.86
0.09

27.31
0.28

44.11
0.63

67.08
1.24

128.05
3.86

140.10
5.16

303.70
17.03

1.91
0.01
4.96
0.01
5.49
0.01
8.36
0.02

17.56
0.06

29.12
0.17

45.96
0.38

69.52
0.73

6.92
0.03

14.84
0.10

22.57
0.27

38.59
0.64

52.77
1.21

146.51
5.94

164.70
7.27

288.96
22.97

1.74
0.01
4.06
0.03
4.82
0.03
7.50
0.05

15.46
0.16

25.05
0.49

40.46
1.12

61.54
2.20

104.31
8.51

128.52
9.17

278.59
30.27

1.75
0.01
4.35
0.02
5.04
0.02
7.67
0.03

16.11
0.10

26.71
0.29

42.16
0.67

63.77
1.30

6.13
0.07

13.14
0.22

19.99
0.59

34.17
1.44

46.72
2.71

133.20
14.76

145.84
16.34

255.86
51.67

1.54
0.02
3.68
0.08
4.27
0.05
6.64
0.12

13.69
0.35

22.18
1.09

35.83
2.52

54.49
4.93

98.75
18.21

113.80
20.63

246.68
68.11

1.55
0.01
3.84
0.02
4.46
0.03
6.79
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14.26
0.21

23.65
0.65

37.33
1.49

56.47
2.91

5.62
0.12

12.05
0.39

18.33
1.05

31.35
2.56

42.86
4.81

126.51
27.02

133.78
29.05

234.71
91.86

1.41
0.03
3.41
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3.92
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6.09
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20.34
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32.87
4.47
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8.77

94.32
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P250 0315 2

P320 0315 2

P050 0318 2

P060 0318 2

P065 0318 2

P080 0318 2

P100 0318 2

P125 0318 2

P150 0318 2

P175 0318 2

P225 0318 2

P250 0318 2

P320 0318 2

P050 0321 2

P060 0321 2

P065 0321 2

P080 0321 2

P100 0321 2

P125 0321 2

P150 0321 2

P175 0321 2

P225 0321 2

P250 0321 2

P320 0321 2

P050 0324 2

P060 0324 2

P065 0324 2

345.61

387.70

680.19

4.73

8.71

11.00

19.37

36.70

60.56

101.25

137.36

385.64

426.47

743.96

4.73

8.71

11.00

19.37

40.00

64.41

105.00

145.28

408.61

465.24

797.10

5.25

8.71

11.00

3.51

4.03

8.05

0.10

0.18

0.21

0.33

0.49

0.69

1.03

1.42

3.16

3.70

7.44

0.10

0.17

0.20

0.30

0.45

0.64

0.97

1.32

3.02

3.45

6.99
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0.16

0.18
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0.914

1.327

4.726

0.0012

0.0021

0.0028

0.0103

0.0335

0.0921

0.224

0.419

2.018

2.436

5.768

0.0012

0.0021

0.0028

0.0103

0.0346

0.0942

0.227

0.427

2.121

2.536

6.926

0.0012

0.0028

0.0041

204.51
1.27

221.86
1.57

389.24
5.59
2.41
0.01
5.68
0.01
6.52
0.01

10.57
0.01

20.80
0.03

34.66
0.08

58.09
0.19

86.68
0.35

226.30
1.70

240.42
2.00

418.37
4.74
2.30
0.01
5.42
0.01
6.23
0.01

10.09
0.01

23.28
0.03

36.18
0.06

58.47
0.14

89.76
0.26

245.31
1.31

260.41
1.53

441.33
4.18
2.58
0.01
6.25
0.01
7.43
0.01

176.35
3.02

196.45
3.53

344.66
12.57

2.13
0.01
5.31
0.01
5.78
0.01
9.36
0.02

18.42
0.07

30.69
0.18

51.44
0.42

76.75
0.78

198.66
4.10

212.88
4.50

370.45
10.66

2.04
0.01
5.02
0.01
5.52
0.01
8.94
0.02

20.62
0.05

32.04
0.13

51.77
0.31

79.48
0.58

212.60
3.12

230.59
3.45

390.78
9.40
2.28
0.01
6.01
0.01
6.58
0.01

161.20
4.95

180.20
6.28

316.16
22.35

1.96
0.01
4.89
0.01
5.30
0.01
8.58
0.04

16.89
0.11

28.16
0.31

47.18
0.74

70.40
1.38

174.31
6.94

195.28
8.00

339.82
18.94

1.87
0.01
4.63
0.01
5.06
0.01
8.20
0.03

18.91
0.09

29.39
0.23

47.49
0.55

72.91
1.03

198.60
4.97

211.52
6.12

358.47
16.71

2.09
0.01
5.64
0.01
6.04
0.01

137.04
12.61

159.56
14.12

279.95
50.27

1.73
0.01
4.25
0.02
4.69
0.03
7.60
0.08

14.96
0.25

24.93
0.69

41.78
1.66

62.34
3.10

150.69
15.81

172.91
18.00

300.90
42.61

1.65
0.01
3.98
0.02
4.48
0.02
7.26
0.06

16.74
0.19

26.02
0.52

42.05
1.24

64.56
2.32

174.25
11.25

187.30
13.77

317.41
37.59

1.85
0.01
4.96
0.02
5.34
0.02

118.65
23.11

146.37
25.10

256.80
89.37

1.59
0.02
3.87
0.03
4.30
0.04
6.97
0.14

13.72
0.44

22.87
1.21

38.33
2.95

57.18
5.51

141.25
28.94

158.62
31.99

276.02
75.74

1.52
0.02
3.62
0.03
4.11
0.03
6.66
0.10

15.36
0.34

23.87
0.91

38.57
2.19

59.22
4.12

163.51
20.63

171.81
24.47

291.17
66.82

1.70
0.01
4.37
0.02
4.90
0.03

107.66
51.21

129.61
56.46

1.41
0.04
3.34
0.06
3.81
0.09
6.17
0.31

12.15
0.99

20.25
2.73

33.94
6.62

50.63
12.38

1.34
0.03
3.07
0.04
3.64
0.06
5.89
0.23

13.60
0.76

21.14
2.05

34.15
4.93

52.44
9.27

140.89
52.12

152.13
55.05

1.50
0.02
4.01
0.04
4.34
0.07
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P175 0324 2

P225 0324 2

P250 0324 2

P320 0324 2

P050 0327 2

P060 0327 2

P065 0327 2

P080 0327 2

P100 0327 2

P125 0327 2

P150 0327 2

P175 0327 2

P225 0327 2

P250 0327 2

P320 0327 2

P050 0330 2

P060 0330 2

P065 0330 2

P080 0330 2

P100 0330 2

P125 0330 2

P150 0330 2

P175 0330 2

21.52

40.00

65.00

111.00

154.09

408.61

465.24

797.10

5.25

8.71

11.00

21.52

40.00

65.00

111.00

154.09

423.74

484.63

850.24
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8.71

11.00

21.52
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154.09

11.31
0.01

23.75
0.02

36.07
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60.93
0.11

94.02
0.21

235.65
0.92

250.19
1.18

424.00
3.20
2.49
0.01
6.02
0.01
7.17
0.01

10.92
0.01

22.93
0.02

34.82
0.04

58.82
0.09

90.76
0.16

241.34
0.71

256.45
0.95

449.92
3.02
2.41
0.01
5.94
0.01
6.95
0.01

10.58
0.01

22.22
0.02

33.74
0.03

56.99
0.07

87.93
0.13

10.01
0.02

21.03
0.04

31.94
0.10

53.95
0.25

83.25
0.46

202.63
2.31

221.53
2.64

375.44
7.20
2.20
0.01
5.94
0.01
6.35
0.01
9.67
0.01

20.30
0.03

30.83
0.08

52.08
0.20

80.36
0.36

208.52
1.84

227.07
2.13

398.39
6.78
2.14
0.01
5.71
0.01
6.15
0.01
9.36
0.01

19.67
0.03

29.87
0.07

50.46
0.16

77.86
0.30

9.18
0.02

19.29
0.07

29.30
0.18

49.49
0.43

76.37
0.81

189.51
3.24

203.22
4.69

344.39
12.79

2.02
0.01
5.42
0.01
5.83
0.01
8.87
0.02

18.62
0.06

28.28
0.14

47.77
0.34

73.72
0.64

194.32
3.13

208.30
3.78

365.45
12.05

1.96
0.01
5.02
0.02
5.65
0.01
8.59
0.02

18.04
0.05

27.40
0.12

46.29
0.28

71.42
0.52

8.13
0.05

17.08
0.15

25.94
0.40

43.82
0.97

67.62
1.82

163.20
8.65

179.94
10.54

304.95
28.78

1.79
0.01
4.61
0.02
5.16
0.02
7.85
0.04

16.49
0.12

25.04
0.32

42.30
0.77

65.27
1.44

170.50
6.79

184.44
8.50

323.59
27.10

1.73
0.01
4.35
0.02
5.00
0.02
7.61
0.03

15.98
0.10

24.26
0.26

40.99
0.62

63.24
1.17

7.46
0.08

15.67
0.26

23.80
0.71

40.20
1.72

62.03
3.23

158.47
15.33

165.06
18.74

279.73
51.16

1.64
0.01
4.02
0.02
4.73
0.03
7.20
0.07

15.13
0.21

22.97
0.56

38.80
1.36

59.87
2.56

162.31
12.96

169.19
15.11

296.83
48.18

1.59
0.01
3.67
0.02
4.58
0.02
6.98
0.06

14.66
0.17

22.26
0.45

37.60
1.10

58.01
2.07

6.60
0.18

13.87
0.59

21.07
1.59

35.60
3.86

54.92
7.27

139.62
39.69

146.16
42.15

247.69
115.11

1.45
0.02
3.87
0.04
4.19
0.06
6.38
0.14

13.39
0.47

20.34
1.25

34.36
3.05

53.02
5.74

142.54
31.25

149.81
34.00

262.84
108.39

1.41
0.02
3.48
0.03
4.06
0.05
6.18
0.12

12.98
0.38

19.71
1.02

33.29
2.47

51.37
4.65

0.28

0.43

0.61

0.91

1.25

2.86

3.31

6.73

0.09

0.14

0.17

0.27

0.41

0.58

0.88

1.20

2.73

3.17

6.43

0.08

0.14

0.17

0.26

0.39

0.56

0.85

1.17

0.0106

0.0351

0.0951

0.232

0.437

1.974

2.536

6.926

0.0012

0.0028

0.0041

0.0106

0.0351

0.0951

0.232

0.437

1.974

2.589
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3
P225 0330 2

P250 0330 2

P320 0330 2

P050 0409 2

P060 0409 2

P065 0409 2

P080 0409 2

P100 0409 2

P125 0409 2

P150 0409 2

P175 0409 2

P225 0409 2

P250 0409 2

P320 0409 2

P050 0412 2

P060 0412 2

P065 0412 2

P080 0412 2

P100 0412 2

P125 0412 2

P150 0412 2

P175 0412 2

P225 0412 2

P250 0412 2

P320 0412 2

P050 0415 2

P060 0415 2

P065 0415 2

423.74

484.63

850.24

3.68

5.83

7.81

15.06

25.90

38.94

58.35

91.50

223.65

261.14

555.74

4.20

8.96

11.00

17.22

34.14

55.05

90.00

123.27

354.26

387.70

680.19

4.73

8.96

11.00

238.60
0.59

248.47
0.77

435.92
2.44
2.05
0.01
4.26
0.01
4.39
0.01
8.41
0.02

14.09
0.05

24.57
0.15

36.32
0.32

56.95
0.64

140.25
2.06

164.75
2.86

350.62
9.43
1.45
0.01
4.52
0.01
4.84
0.01
7.36
0.01

16.26
0.03

29.61
0.09

48.41
0.20

64.44
0.41

178.64
1.84

191.31
2.06

335.64
7.18
1.63
0.01
5.21
0.01
5.65
0.01

202.41
1.37

220.01
1.73

385.99
5.49
1.81
0.01
3.65
0.02
3.89
0.02
7.45
0.04

12.47
0.10

21.75
0.32

32.16
0.70

50.42
1.44

132.65
4.98

145.88
6.43

310.46
21.21

1.29
0.01
4.12
0.01
4.29
0.01
6.51
0.03

14.40
0.07

26.22
0.21

42.86
0.44

57.06
0.92

151.20
3.75

169.40
4.63

297.20
16.14

1.44
0.01
4.63
0.01
5.00
0.01

187.65
2.63

201.82
3.06

354.08
9.76
1.66
0.01
3.28
0.02
3.57
0.03
6.83
0.07

11.44
0.18

19.95
0.57

29.50
1.25

46.25
2.56

122.01
10.39

133.82
11.43

284.79
37.69

1.18
0.01
3.64
0.02
3.93
0.02
5.97
0.04

13.21
0.12

24.05
0.36

39.32
0.78

52.34
1.63

140.12
6.43

155.39
8.23

272.62
28.69

1.32
0.01
4.23
0.02
4.59
0.02

163.61
4.36

178.70
6.89

313.52
21.95

1.47
0.02
3.02
0.04
3.16
0.06
6.05
0.14

10.13
0.40

17.67
1.27

26.12
2.80

40.96
5.74

109.33
23.65

118.49
25.71

252.17
84.81
1.04
0.02
3.12
0.03
3.48
0.04
5.29
0.09

11.69
0.26

21.30
0.81

34.81
1.75

46.34
3.66

128.65
16.25

137.59
18.50

241.40
64.54

1.17
0.01
3.87
0.02
4.06
0.04

157.84
10.52

163.93
12.24

287.60
39.02

1.35
0.04
2.71
0.07
2.90
0.11
5.55
0.25
9.29
0.71

16.21
2.25

23.96
4.97

37.57
10.21

104.25
42.68

108.70
45.70

0.96
0.02
2.96
0.05
3.19
0.07
4.85
0.15

10.72
0.47

19.53
1.44

31.93
3.11

42.51
6.50

118.45
29.74

126.21
32.89

1.07
0.02
3.43
0.04
3.72
0.06

137.21
22.65

145.15
27.54

254.66
87.79

1.19
0.08
2.45
0.16
2.56
0.23
4.91
0.55
8.23
1.60

14.35
5.06

0.85
0.05
2.74
0.11
2.83
0.15
4.29
0.33
9.50
1.04

17.30
3.24

28.28
6.98

37.64
14.61

0.95
0.04
3.12
0.10
3.30
0.14

2.46

3.08

6.27

0.13

0.21

0.26

0.41

0.61

0.84

1.24

1.72

3.74

4.32

8.88

0.11

0.19

0.23

0.35

0.53

0.74

1.11

1.52

3.51

3.94

7.87

0.10

0.17

0.20

1.974

2.589

8.254

0.0009

0.0018

0.0026

0.0062

0.018

0.057

0.126

0.259

0.894

1.160

3.827

0.0009

0.0021

0.0029

0.0065

0.0208

0.0648

0.140

0.293

1.212

1.484

5.178

0.0012

0.0028

0.0042

60

80

100

14

16

16

19

26

35

47

52

60

80

100

14

16

16

19

32

35

47

52

60

80

100

14

16

16

Input shaft rotating speed N  (rpm)
Stops

S
Motion
curve

Index
period
θ(deg)

Dynamic rated output torque (kgf-m)
Internal inertia load torque (kgf-m)

Up
Down

Static
torque

Ts
(kgf-m)

Output shaft
inertia GD2

(kgf-m2)

Cam shaft
friction torque

Tx
(kgf-m)

Code
Roller

ø
(mm)

150

180

210

4

MS

MS

MS

P080 0415 2

P100 0415 2

P125 0415 2

P150 0415 2

P175 0415 2

P225 0415 2

P250 0415 2

P320 0415 2

P050 0418 2

P060 0418 2

P065 0418 2

P080 0418 2

P100 0418 2

P125 0418 2

P150 0418 2

P175 0418 2

P225 0418 2

P250 0418 2

P320 0418 2

P050 0421 2

P060 0421 2

P065 0421 2

P080 0421 2

P100 0421 2

P125 0421 2

P150 0421 2

P175 0421 2

19.91

38.41

61.66

101.25

140.88

387.65

426.47

743.96

5.25

9.24

11.00

21.52

40.00

65.00

111.00

154.09

453.62

484.63

850.24

5.25

9.24

11.00

21.52

40.00

65.00

111.00

154.09

8.61
0.01

18.22
0.04

29.18
0.09

48.03
0.22

65.55
0.40

173.31
2.07

183.27
2.33

318.69
5.59
1.83
0.01
5.07
0.01
5.58
0.01
8.48
0.01

18.75
0.03

30.84
0.07

52.72
0.16

71.75
0.29

202.56
1.21

213.00
1.75

373.70
5.51
1.75
0.01
4.92
0.01
5.33
0.01
8.10
0.01

17.91
0.02

29.45
0.05

50.34
0.12

68.50
0.22

7.62
0.03

16.13
0.08

25.84
0.20

42.53
0.48

58.04
0.90

156.14
4.51

162.28
5.24

282.19
12.57

1.62
0.01
4.31
0.01
4.94
0.01
7.51
0.02

16.61
0.06

27.31
0.15

46.68
0.35

63.53
0.65

174.92
3.12

188.61
3.92

330.90
12.39

1.55
0.01
4.13
0.01
4.72
0.01
7.17
0.02

15.85
0.04

26.07
0.11

44.57
0.26

60.66
0.48

6.99
0.04

14.80
0.13

23.70
0.35

39.01
0.85

53.24
1.60

141.33
7.56

148.86
9.30

258.86
22.35

1.48
0.01
4.02
0.02
4.53
0.02
6.89
0.03

15.23
0.10

25.05
0.26

42.82
0.62

58.27
1.16

162.35
5.73

173.01
6.97

303.54
22.02

1.42
0.01
3.92
0.01
4.33
0.01
6.58
0.03

14.54
0.07

23.92
0.19

40.89
0.46

55.64
0.85

6.19
0.09

13.10
0.29

20.98
0.79

34.55
1.90

47.15
3.59

124.52
17.38

131.81
20.93

229.21
50.28

1.31
0.01
3.68
0.02
4.01
0.03
6.10
0.07

13.49
0.21

22.18
0.57

37.92
1.38

51.60
2.60

147.99
14.21

153.20
15.67

268.77
49.55

1.25
0.01
3.47
0.02
3.83
0.02
5.83
0.05

12.88
0.16

21.18
0.42

36.20
1.02

49.27
1.91

5.68
0.16

12.02
0.51

19.25
1.40

31.69
3.38

43.25
6.37

113.65
35.26

120.91
37.20

210.26
89.39

1.21
0.02
3.17
0.03
3.68
0.05
5.60
0.11

12.37
0.37

20.35
1.01

34.78
2.46

47.33
4.61

129.85
25.20

140.53
27.86

246.55
88.08

1.15
0.01
3.26
0.03
3.52
0.04
5.34
0.09

11.81
0.27

19.43
0.74

33.21
1.81

45.19
3.39

5.03
0.35

10.64
1.14

17.04
3.15

28.06
7.60

38.29
14.33

1.07
0.03
3.02
0.07
3.26
0.10
4.95
0.25

10.95
0.83

18.01
2.27

30.80
5.52

41.91
10.38

1.02
0.02
2.94
0.05
3.11
0.07
4.73
0.19

10.46
0.61

17.20
1.67

29.40
4.02

40.02
7.62

0.31

0.47

0.66

0.99

1.36

3.14

3.58

7.20

0.09

0.15

0.18

0.28

0.43

0.61

0.91

1.25

2.87

3.27

6.63

0.08

0.14

0.17

0.27

0.40

0.58

0.87

1.19

19

32

35

47

52

60

80

100

14

16

19

22

32

40

47

52

60

80

100

14

16

19

22

32

40

47

52

0.0108

0.0356

0.0985

0.238

0.449

1.987

2.623

6.303

0.0012

0.0035

0.0043

0.0111

0.0372

0.102

0.249

0.468

2.215

2.828

8.943

0.0012

0.0035

0.0043

0.0111

0.0372

0.102

0.249

0.468

75 30020015010050
Input shaft rotating speed N  (rpm)

Stops
S

Motion
curve

Index
period
θ(deg)

Dynamic rated output torque (kgf-m)
Internal inertia load torque (kgf-m)

Up
Down

Static
torque

Ts
(kgf-m)

Output shaft
inertia GD2

(kgf-m2)

Cam shaft
friction torque

Tx
(kgf-m)

Code
Roller

ø
(mm)



123122

210

240

270

300

4

MS

MS

MS

MS

P225 0421 2

P250 0421 2

P320 0421 2

P050 0424 2

P060 0424 2

P065 0424 2

P080 0424 2

P100 0424 2

P125 0424 2

P150 0424 2

P175 0424 2

P225 0424 2

P250 0424 2

P320 0424 2

P050 0427 2

P060 0427 2

P065 0427 2

P080 0427 2

P100 0427 2

P125 0427 2

P150 0427 2

P175 0427 2

P225 0427 2

P250 0427 2

P320 0427 2

P050 0430 2

P060 0430 2

P065 0430 2

453.62

484.63

850.24

5.25

9.24

11.00

21.52

40.00

65.00

111.00

154.09

453.62

484.63

850.24

5.25

9.24

11.00

21.52

40.00

65.00

111.00

154.09

453.62

484.63

850.24

5.25

9.24

11.00

195.43
1.16

203.38
1.28

356.81
4.05
1.68
0.01
4.83
0.01
5.12
0.01
7.78
0.01

17.20
0.02

28.29
0.04

48.36
0.09

65.81
0.17

190.32
0.83

195.39
0.98

342.80
3.10
1.62
0.01
4.62
0.01
4.94
0.01
7.51
0.01

16.61
0.02

27.31
0.03

46.68
0.07

63.53
0.13

183.40
0.73

188.61
0.78

330.90
2.45
1.57
0.01
4.42
0.01
4.79
0.01

168.52
2.16

180.08
2.88

315.95
9.10
1.48
0.01
4.25
0.01
4.53
0.01
6.89
0.01

15.23
0.03

25.05
0.08

42.82
0.20

58.27
0.37

160.21
1.94

173.01
2.21

303.54
6.97
1.43
0.01
4.02
0.01
4.38
0.01
6.65
0.01

14.70
0.03

24.18
0.07

41.33
0.16

56.25
0.29

161.25
1.40

167.00
1.75

293.00
5.51
1.39
0.01
3.87
0.01
4.24
0.01

156.94
4.21

165.19
5.12

289.82
16.18

1.36
0.01
3.84
0.01
4.16
0.01
6.32
0.02

13.97
0.06

22.98
0.15

39.28
0.35

53.46
0.65

150.31
3.10

158.71
3.92

278.44
12.39

1.31
0.01
3.62
0.01
4.01
0.01
6.10
0.02

13.49
0.05

22.18
0.12

37.92
0.28

51.60
0.52

146.31
2.67

153.20
3.10

268.77
9.79
1.27
0.01
3.47
0.01
3.89
0.01

143.21
9.82

146.27
11.51

256.63
36.40

1.21
0.01
3.35
0.02
3.68
0.02
5.60
0.04

12.37
0.12

20.35
0.32

34.78
0.78

47.33
1.46

138.25
6.76

140.53
8.82

246.55
27.87

1.16
0.01
3.14
0.02
3.55
0.02
5.40
0.03

11.94
0.10

19.64
0.26

33.57
0.62

45.69
1.16

128.65
5.84

135.65
6.97

237.99
22.02

1.13
0.01
2.96
0.01
3.44
0.01

128.50
17.46

134.18
20.47

235.41
64.71

1.11
0.01
3.04
0.02
3.38
0.03
5.13
0.07

11.35
0.21

18.66
0.57

31.90
1.38

43.42
2.60

120.34
13.52

128.91
15.67

226.16
49.55

1.07
0.01
2.98
0.02
3.26
0.02
4.95
0.05

10.95
0.17

18.01
0.45

30.80
1.09

41.91
2.05

116.51
10.35

124.43
12.38

218.31
39.15

1.03
0.01
2.69
0.02
3.16
0.02

112.32
43.51

118.81
46.04

0.98
0.02
2.86
0.04
2.99
0.06
4.54
0.14

10.05
0.47

16.52
1.28

28.25
3.11

38.45
5.84

108.75
33.71

114.14
35.25

0.94
0.02
2.74
0.03
2.89
0.05
4.39
0.11
9.70
0.37

15.95
1.01

27.27
2.46

37.11
4.61

104.32
25.12

110.18
27.86

193.31
88.08

0.91
0.01
2.52
0.03
2.80
0.04

2.62

3.14

6.37

0.08

0.13

0.16

0.25

0.39

0.55

0.83

1.14

2.58

3.04

6.18

0.08

0.13

0.16

0.25

0.37

0.53

0.81

1.11

2..31

2.96

6.02

0.07

0.13

0.15

2.215

2.828

8.943

0.0012

0.0035

0.0043

0.0111

0.0372

0.102

0.249

0.468

2.215

2.828

8.943

0.0012

0.0035

0.0043

0.0111

0.0372

0.102

0.249

0.468

2.215

2.828

8.943

0.0012

0.0035

0.0043

60

80

100

14

16

19

22

32

40

47

52

60

80

100

14

16

19

22

32

40

47

52

60

80

100

14

16

19

75 30020015010050
Input shaft rotating speed N  (rpm)

Stops
S

Motion
curve

Index
period
θ(deg)

Dynamic rated output torque (kgf-m)
Internal inertia load torque (kgf-m)

Up
Down

Static
torque

Ts
(kgf-m)

Output shaft
inertia GD2

(kgf-m2)

Cam shaft
friction torque

Tx
(kgf-m)

Code
Roller

ø
(mm)

300

180

210

6

4 MS

MS

MS

P080 0430 2

P100 0430 2

P125 0430 2

P150 0430 2

P175 0430 2

P225 0430 2

P250 0430 2

P320 0430 2

P050 0618 2

P060 0618 2

P065 0618 2

P080 0618 2

P100 0618 2

P125 0618 2

P150 0618 2

P175 0618 2

P225 0618 2

P250 0618 2

P320 0618 2

P050 0621 2

P060 0621 2

P065 0621 2

P080 0621 2

P100 0621 2

P125 0621 2

P150 0621 2

P175 0621 2

21.52

40.00

65.00

111.00

154.09

453.62

484.63

850.24

4.20

8.37

11.00

17.22

31.58

56.15

93.00

129.43

245.39

276.07

595.44

4.73

8.72

11.00

19.37

36.70

60.56

101.25

137.36

7.28
0.01

16.09
0.01

26.46
0.03

45.23
0.06

61.55
0.11

178.51
0.58

182.74
0.63

320.61
1.99
1.78
0.01
5.83
0.01
6.57
0.01

10.12
0.01

19.02
0.04

34.84
0.10

58.97
0.24

79.98
0.46

139.86
1.56

161.08
1.83

349.19
6.01
2.01
0.01
6.12
0.01
6.96
0.01

11.43
0.02

22.40
0.05

37.03
0.12

63.57
0.28

83.13
0.51

6.44
0.01

14.25
0.02

23.43
0.06

40.05
0.13

54.50
0.24

156.82
1.10

161.81
1.41

283.89
4.46
1.57
0.01
4.77
0.01
5.81
0.01
8.96
0.03

16.84
0.07

30.84
0.23

52.22
0.53

70.82
1.04

130.21
3.26

142.63
4.10

309.19
13.53

1.78
0.01
5.38
0.01
6.16
0.01

10.12
0.03

19.83
0.10

32.79
0.25

56.29
0.61

73.61
1.14

5.91
0.01

13.07
0.04

21.49
0.10

36.74
0.23

49.99
0.42

140.33
1.94

148.43
2.51

260.41
7.93
1.44
0.01
4.34
0.02
5.33
0.02
8.22
0.04

15.44
0.13

28.29
0.40

47.90
0.94

64.97
1.84

106.51
5.31

130.84
7.29

283.63
24.04

1.63
0.01
4.96
0.02
5.65
0.02
9.28
0.05

18.19
0.17

30.07
0.45

51.63
1.09

67.52
2.03

5.23
0.03

19.03
0.21

44.27
0.94

124.83
4.25

131.43
5.64

1.28
0.02

7.28
0.09

25.05
0.90

57.52
4.13

101.25
14.33

115.85
16.39

1.44
0.02

8.22
0.12

26.63
1.00

59.79
4.55

4.80
0.04

10.61
0.14

17.45
0.37

29.84
0.89

40.61
1.66

112.37
8.31

120.56
10.03

211.52
31.71

1.17
0.03
3.95
0.05
4.33
0.08
6.68
0.16

12.54
0.50

22.98
1.60

38.91
3.73

52.77
7.33

96.38
25.46

106.27
29.13

230.37
96.15

1.32
0.03
4.25
0.04
4.59
0.06
7.54
0.20

14.78
0.65

24.43
1.78

41.94
4.33

54.85
8.09

4.25
0.09
9.40
0.30

15.45
0.82

26.42
1.99

35.96
3.74

102.50
20.33

106.75
22.56

187.29
71.34

1.04
0.05
3.47
0.12
3.83
0.16
5.91
0.36

11.11
1.12

20.35
3.59

34.45
8.40

46.72
16.49

1.17
0.05
3.72
0.07
4.06
0.12
6.67
0.45

13.08
1.46

21.63
4.00

37.14
9.73

48.56
18.19

0.24

0.36

0.52

0.79

1.08

2.31

2.90

5.90

0.11

0.17

0.21

0.32

0.49

0.66

0.97

1.29

2.84

3.06

6.00

0.10

0.16

0.20

0.30

0.45

0.61

0.89

1.19

0.0111

0.0372

0.102

0.249

0.468

2.215

2.828

8.943

0.0009

0.0018

0.0027

0.0061

0.0188

0.0606

0.142

0.279

0.865

1.109

3.661

0.0012

0.0021

0.0028

0.0103

0.0335

0.0921

0.224

0.419

22

32

40

47

52

60

80

100

14

16

19

19

30

35

40

47

60

80

100

14

16

19

19

30

35

40

47

(90x2)

(105x2)

※

※ 6 STOP and 8 STOP the cam each revolution, the out shaft rotated twice.

75 30020015010050
Input shaft rotating speed N  (rpm)

Stops
S

Motion
curve

Index
period
θ(deg)

Dynamic rated output torque (kgf-m)
Internal inertia load torque (kgf-m)

Up
Down

Static
torque

Ts
(kgf-m)

Output shaft
inertia GD2

(kgf-m2)

Cam shaft
friction torque

Tx
(kgf-m)

Code
Roller

ø
(mm)



125124

210

240

270

120

※
6

※
8

MS

MS

MS

MS

(105x2)

(120x2)

(135x2)

(60x2)

P225 0621 2

P250 0621 2

P320 0621 2

P050 0624 2

P060 0624 2

P065 0624 2

P080 0624 2

P100 0624 2

P125 0624 2

P150 0624 2

P175 0624 2

P225 0624 2

P250 0624 2

P320 0624 2

P050 0627 2

P060 0627 2

P065 0627 2

P080 0627 2

P100 0627 2

P125 0627 2

P150 0627 2

P175 0627 2

P225 0627 2

P250 0627 2

P320 0627 2

P050 0812 2

P060 0812 2

P065 0812 2 

354.26

387.70

678.43

5.25

9.65

13.21

20.44

34.51

64.41

112.63

145.28

432.65

465.24

723.65

5.25

9.89

14.05

21.52

35.62

65.00

114.82

154.09

546.72

584.63

831.69

3.68

8.98

11.00

212.01
1.42

231.66
1.61

406.43
5.70
2.25
0.01
6.48
0.01
7.39
0.01

11.88
0.01

25.23
0.04

38.89
0.09

64.38
0.21

86.63
0.40

262.31
2.02

288.99
2.35

489.75
6.40
2.17
0.01
7.15
0.01
8.02
0.01

12.36
0.01

25.86
0.03

38.95
0.07

67.41
0.17

91.17
0.32

270.31
1.80

296.22
1.89

519.69
6.03
1.67
0.01
4.02
0.01
4.32
0.01

193.21
2.84

205.13
3.61

359.88
12.83

1.99
0.01
5.63
0.01
6.54
0.01

10.51
0.03

22.34
0.08

34.44
0.20

57.00
0.48

76.71
0.89

241.86
4.31

255.89
5.27

433.66
14.39

1.92
0.01
5.83
0.02
7.10
0.01

10.94
0.02

22.90
0.06

34.49
0.16

59.69
0.39

80.72
0.72

248.65
3.65

262.29
4.25

460.17
13.55

1.48
0.01
3.54
0.02
3.82
0.02

167.25
4.81

188.16
6.41

330.12
22.80

1.83
0.01
5.12
0.02
6.00
0.02
9.65
0.04

20.49
0.13

31.59
0.35

52.29
0.84

70.37
1.58

226.15
7.56

234.73
9.37

397.80
25.58

1.76
0.01
5.34
0.02
6.51
0.02

10.04
0.04

21.01
0.11

31.64
0.28

54.75
0.68

74.05
1.28

231.25
4.35

240.60
7.56

422.12
24.09

1.36
0.01
3.20
0.02
3.51
0.03

152.01
12.30

166.61
14.41

292.31
51.30

1.62
0.01
4.95
0.03
5.31
0.04
8.54
0.09

18.15
0.29

27.97
0.79

46.30
1.89

62.31
3.55

201.35
19.80

207.85
21.08

352.24
57.56

1.56
0.01
5.11
0.04
5.77
0.03
8.89
0.07

18.60
0.24

28.02
0.63

48.48
1.53

65.57
2.87

213.01
14.69

213.04
17.00

373.77
54.20

1.20
0.03
2.91
0.04
3.10
0.07

142.51
21.32

152.84
25.61

268.14
91.19

1.48
0.02
4.38
0.04
4.87
0.06
7.83
0.16

16.65
0.52

25.66
1.40

42.47
3.36

57.15
6.31

182.31
35.24

190.66
37.47

323.11
102.32

1.43
0.02
4.83
0.06
5.29
0.05
8.15
0.13

17.06
0.41

25.70
1.12

44.47
2.71

60.15
5.11

187.65
27.21

195.43
30.22

342.87
96.35

1.10
0.04
2.61
0.08
2.85
0.12

130.20
54.31

135.33
57.61

1.31
0.04
4.02
0.10
4.31
0.14
6.94
0.35

14.74
1.16

22.72
3.14

37.61
7.55

50.61
14.20

162.87
80.20

168.82
84.30

1.27
0.04
4.43
0.08
4.68
0.11
7.22
0.28

15.11
0.93

22.75
2.50

39.38
6.10

53.26
11.48

168.19
65.11

173.04
68.00

0.97
0.09
2.12
0.20
2.52
0.26

2.76

3.00

5.62

0.09

0.14

0.19

0.28

0.41

0.57

0.84

1.12

2.33

2.71

5.13

0.09

0.14

0.17

0.26

0.39

0.54

0.79

1.05

2.21

2.57

4.83

0.11

0.18

0.23

0.962

1.327

4.726

0.0012

0.0028

0.0041

0.0104

0.0346

0.0942

0.227

0.427

2.025

2.536

6.926

0.0012

0.0028

0.0041

0.0106

0.0351

0.0951

0.232

0.437

2.074

2.589

8.254

0.0008

0.0020

0.0026

60

80

100

14

16

19

19

30

35

40

47
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100
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19
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75 30020015010050
Input shaft rotating speed N  (rpm)

Stops
S

Motion
curve

Index
period
θ(deg)

Dynamic rated output torque (kgf-m)
Internal inertia load torque (kgf-m)

Up
Down

Static
torque

Ts
(kgf-m)

Output shaft
inertia GD2

(kgf-m2)

Cam shaft
friction torque

Tx
(kgf-m)

Code
Roller

ø
(mm)

120

150

180

MS

MS

MS

(75x2)

(60x2)

(90x2)

8
※

P080 0812 2

P100 0812 2

P125 0812 2

P150 0812 2

P175 0812 2

P225 0812 2

P250 0812 2

P320 0812 2

P050 0815 2

P060 0815 2

P065 0815 2

P080 0815 2

P100 0815 2

P125 0815 2

P150 0815 2

P175 0815 2

P225 0815 2

P250 0815 2

P320 0815 2

P050 0818 2

P060 0818 2

P065 0818 2

P080 0818 2

P100 0818 2

P125 0818 2

P150 0818 2

P175 0818 2

15.06

25.90

38.94

58.35

91.50

223.65

261.14

555.74

3.89

6.94

8.24

17.22

34.14

55.05

90.00

123.27

354.26

387.70

680.19

4.20

9.02

11.00

19.91

38.41

61.66

101.25

137.36

8.27
0.02

13.94
0.05

21.01
0.16

31.75
0.35

49.50
0.72

128.65
2.46

141.50
3.22

301.13
10.61

1.37
0.01
3.12
0.01
3.54
0.01
7.63
0.02

16.39
0.04

26.44
0.12

44.04
0.25

60.33
0.52

146.37
2.02

169.67
2.64

321.00
9.18
1.46
0.01
4.32
0.01
4.76
0.01
9.04
0.02

18.60
0.05

29.79
0.13

49.97
0.30

67.42
0.55

7.32
0.04

12.34
0.12

18.60
0.36

28.11
0.79

43.83
1.62

117.36
5.38

125.29
7.23

266.64
23.86

1.22
0.01
2.94
0.02
3.14
0.02
6.76
0.03

14.52
0.09

23.41
0.26

39.00
0.56

53.42
1.17

132.21
4.61

150.24
5.92

284.23
20.66

1.29
0.01
3.87
0.01
4.21
0.01
8.01
0.03

16.47
0.10

26.37
0.28

44.24
0.66

59.70
1.23

6.72
0.07

11.32
0.20

17.06
0.64

25.79
1.40

40.20
2.87

108.42
10.78

114.93
12.86

244.59
42.41

1.12
0.01
2.61
0.02
2.88
0.02
6.20
0.05

13.32
0.15

21.47
0.46

35.77
1.00

49.00
2.08

122.69
8.53

137.81
10.53

260.73
36.72

1.18
0.01
3.61
0.02
3.86
0.02
7.35
0.06

15.11
0.18

24.19
0.49

40.59
1.18

54.76
2.19

5.95
0.16

10.02
0.45

15.11
1.43

22.83
3.15

35.60
6.46

96.51
26.21

101.77
28.92

216.58
95.41

0.99
0.02
2.31
0.03
2.55
0.05
5.49
0.11

11.79
0.34

19.01
1.04

31.68
2.24

43.39
4.68

108.95
24.31

122.03
23.68

230.87
82.62

1.05
0.01
2.82
0.02
3.42
0.04
6.50
0.12

13.38
0.40

21.42
1.10

35.94
2.64

48.49
4.92

5.45
0.28
9.19
0.80

13.86
2.54

20.94
5.59

32.65
11.48

0.90
0.03
2.02
0.05
2.34
0.08
5.03
0.19

10.81
0.59

17.44
1.84

29.06
3.98

39.80
8.32

97.61
38.21

111.94
42.10

0.96
0.02
2.74
0.04
3.14
0.06
5.97
0.22

12.27
0.71

19.65
1.95

32.96
4.69

44.48
8.75

4.83
0.62
8.14
1.80

12.27
5.70

0.80
0.06
1.94
0.12
2.07
0.17
4.46
0.42
9.58
1.33

15.44
4.14

25.73
8.94

0.85
0.04
2.54
0.09
2.78
0.13
5.28
0.48

10.86
1.58

17.40
4.37

29.19
10.55
39.38
19.68

0.35

0.51

0.69

0.99

1.36

2.91

3.25

6.38

0.10

0.16

0.20

0.31

0.46

0.63

0.93

1.24

2.61

3.05

5.73

0.09

0.15

0.19

0.28

0.42

0.58

0.84

1.13

0.0062

0.0180

0.0571

0.126

0.259

0.894

1.160

3.827

0.0009

0.0020

0.0026

0.0065

0.0208

0.0648

0.140

0.293

0.972

1.484

5.178

0.0009

0.0021

0.0029

0.0108

0.0356

0.0985

0.238

0.444

19

26

30

40

47

60

80

100

14

16

16

19

26

30

40

47

60

80

100

14

16

19

22

26

30

40

47

※ 6 STOP and 8 STOP the cam each revolution, the out shaft rotated twice.

75 30020015010050
Input shaft rotating speed N  (rpm)

Stops
S

Motion
curve

Index
period
θ(deg)

Dynamic rated output torque (kgf-m)
Internal inertia load torque (kgf-m)

Up
Down

Static
torque

Ts
(kgf-m)

Output shaft
inertia GD2

(kgf-m2)

Cam shaft
friction torque

Tx
(kgf-m)

Code
Roller

ø
(mm)



127126

180

210

240

270

MS

MS

MS

MS

(90x2)

(105x2)

(120x2)

(135x2)

8
※

P225 0818 2

P250 0818 2

P320 0818 2

P050 0821 2

P060 0821 2

P065 0821 2

P080 0821 2

P100 0821 2

P125 0821 2

P150 0821 2

P175 0821 2

P225 0821 2

P250 0821 2

P320 0821 2

P050 0824 2

P060 0824 2

P065 0824 2

P080 0824 2

P100 0824 2

P125 0824 2

P150 0824 2

P175 0824 2

P225 0824 2

P250 0824 2

P320 0824 2

P050 0827 2

P060 0827 2

P065 0827 2

386.52

426.47

743.96

4.73

9.03

11.00

19.91

38.41

61.66

101.25

140.88

386.52

426.47

770.53

5.25

9.41

11.00

21.52

40.00

65.00

111.00

154.09

420.63

484.63

850.24

5.25

9.41

11.00

184.65
2.62

200.38
3.23

348.46
7.76
1.67
0.01
4.65
0.01
5.08
0.01
8.64
0.01

17.76
0.04

28.44
0.09

47.71
0.22

66.99
0.41

178.65
1.95

191.33
2.38

351.52
6.68
1.90
0.01
5.85
0.01
6.20
0.01
9.42
0.01

20.22
0.03

30.50
0.08

53.14
0.18

74.40
0.33

203.6
1.05

225.65
1.96

395.89
6.20
1.84
0.01
5.62
0.01
5.98
0.01

161.30
6.18

177.43
7.27

308.55
17.46

1.48
0.01
4.20
0.01
4.50
0.01
7.65
0.03

15.72
0.08

25.18
0.21

42.24
0.49

59.32
0.92

157.31
4.20

169.41
5.34

311.26
15.03

1.68
0.01
5.43
0.01
5.49
0.01
8.34
0.02

17.90
0.06

27.01
0.16

47.05
0.39

65.88
0.73

187.41
3.74

199.81
4.41

350.55
13.94

1.63
0.01
5.12
0.01
5.30
0.01

147.32
10.43

162.76
12.92

283.03
31.04

1.36
0.01
3.94
0.02
4.13
0.02
7.01
0.04

14.42
0.13

23.10
0.36

38.75
0.87

54.42
1.63

143.25
7.51

155.41
9.49

285.52
26.71

1.54
0.01
4.67
0.02
5.03
0.02
7.65
0.04

16.42
0.11

24.78
0.29

43.16
0.69

60.43
1.30

171.25
6.25

183.28
7.84

321.56
24.78

1.49
0.01
4.60
0.01
4.86
0.01

136.51
24.32

144.12
29.07

250.62
69.84

1.20
0.01
3.43
0.02
3.65
0.03
6.21
0.09

12.77
0.29

20.45
0.81

34.31
1.94

48.18
3.66

130.20
18.65

137.61
21.36

252.82
60.10

1.37
0.01
4.02
0.02
4.46
0.03
6.77
0.07

14.54
0.24

21.94
0.64

38.21
1.56

53.51
2.92

150.65
14.89

162.29
17.63

284.73
55.74

1.32
0.01
3.85
0.02
4.30
0.03

126.51
46.51

132.20
51.67

1.10
0.02
3.02
0.03
3.35
0.05
5.70
0.16

11.72
0.52

18.76
1.43

31.47
3.45

44.20
6.50

120.51
34.31

126.23
37.96

231.92
106.84

1.25
0.02
3.55
0.03
4.09
0.05
6.21
0.13

13.34
0.42

20.12
1.14

35.05
2.76

49.09
5.19

132.05
27.65

148.87
31.34

261.19
99.09

1.21
0.02
3.31
0.03
3.94
0.04

0.97
0.04
2.65
0.07
2.97
0.10
5.04
0.36

10.37
1.16

16.61
3.21

27.87
7.75

39.14
14.62

1.11
0.03
3.02
0.06
3.62
0.11
5.50
0.28

11.81
0.93

17.82
2.55

31.04
6.21

43.46
11.67

1.07
0.03
2.98
0.06
3.49
0.09

2.05

2.79

5.24

0.09

0.15

0.18

0.26

0.40

0.54

0.80

1.07

1.94

2.65

4.93

0.08

0.13

0.16

0.25

0.37

0.51

0.75

1.00

1.72

2.44

4.58

0.08

0.13

0.16

2.053

2.623

6.303

0.0012

0.0023

0.0030

0.0108

0.0356

0.0985

0.238

0.449

2.053

2.623

7.383

0.0012

0.0035

0.0043

0.0111

0.0372

0.102

0.249

0.468

2.154

2.828

8.943

0.0012

0.0035

0.0043

60

80

100

14

16

19

22

26

30

40

47
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75 30020015010050
Input shaft rotating speed N  (rpm)

Stops
S

Motion
curve

Index
period
θ(deg)

Dynamic rated output torque (kgf-m)
Internal inertia load torque (kgf-m)

Up
Down

Static
torque

Ts
(kgf-m)

Output shaft
inertia GD2

(kgf-m2)

Cam shaft
friction torque

Tx
(kgf-m)

Code
Roller

ø
(mm)

270 MS
(135x2)8

※

P080 0827 2

P100 0827 2

P125 0827 2

P150 0827 2

P175 0827 2

P225 0827 2

P250 0827 2

P320 0827 2

21.52

40.00

65.00

111.00

154.09

420.63

484.63

850.24

9.09
0.01

19.52
0.03

29.44
0.06

51.29
0.14

71.82
0.26

196.31
0.98

217.82
1.55

382.15
4.90

8.05
0.02

17.28
0.05

26.07
0.13

45.42
0.31

63.59
0.58

180.25
3.52

192.87
3.49

338.38
11.01

7.38
0.03

15.85
0.09

23.91
0.23

41.66
0.55

58.34
1.03

162.31
5.02

176.92
6.19

310.40
19.58

6.54
0.06

14.04
0.19

21.18
0.51

36.89
1.23

51.65
2.31

142.50
11.69

156.66
13.93

274.85
44.04

5.99
0.10

12.88
0.33

19.42
0.90

33.84
2.18

47.38
4.10

127.86
20.65

143.70
24.76

252.12
78.29

5.31
0.22

11.40
0.74

17.20
2.01

29.96
4.91

41.96
9.22

112.01
50.25

127.24
55.71

0.24

0.36

0.49

0.72

0.96

1.68

2.36

4.42

0.0111

0.0372

0.102

0.249

0.468

2.154

2.828

8.943

22

26

30

40

47

60

80
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※ 6 STOP and 8 STOP the cam each revolution, the out shaft rotated twice.
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Please check the needs of  output 
shaft direction.

Please check the needs of  output 
shaft direction.

S1

S3

S1S2

S2

RL

Plane U Plane T L R

RL

1·Number of divisions (How many workstations is necessary):

2·Angle of input shaft driven output shaft motion:              Degree

3·Input shaft rotation speed per minute:                RPM

4·Disc diameter:                mm;Thickness:                 mm;Material:

5·Weight of each group fixture:                kg

6·Weight of each group workpiece:                kg

7·Pitch of circle diameter as fixed fixture and workpiece:                mm

8·Whether there is support at the bottom of the disc?                 mm(Radius of the supporter)

Disk driving:□

PU series technical support seek information table

Splitter mounting surface P      S      T      U      V      W

Please check the input 
shaft rotation direction

Please check the needs of input shaft on which side.
Just stay on the right S1, leaving only the left S2, 
both sides have to be.

Please check the output shaft 
rotation direction

S1

S3

S1S2

S2

RL

Plane U Plane T L R

RL

Plane V Plane S
Plane W

Plane P

PU series technical support seek information table

Splitter mounting surface P      S      T      U      V      W

1. Number of divisions (How many workstations is necessary):

2. Angle of input shaft driven output shaft motion:              degree

3. Input shaft rotation speed per minute:              RPM

4. Pitch of conveyer belt:              mm

5. Pitch circle diameter of driving wheel:              mm; weight:              kg

6. Pitch circle diameter of follower wheel:              mm; weight:              kg

7. Diameter of transmission shaft:              mm; weight:              kg; 

    Quantity:              piece

8. Pitch circle diameter of the sprocket wheel:              mm; weight:              kg; 

    Quantity:              set

9. Weight of chain:              kg; Quantity:              set

10. Weight of each fixture set:              kg; Quantity:              set

11. Weight of each workpiece set:              kg; Quantity:              set

Conveyor driving:□

Please check the input 
shaft rotation direction

Please check the needs of input shaft on which side.
Just stay on the right S1, leaving only the left S2, 
both sides have to be.

Please check the output shaft 
rotation direction

Plane V Plane S
Plane W

Plane P



S1

S3

S1S2

S2

RL

Plane U Plane T L R

RL

1. Number of divisions (How many workstations is necessary):              

2. Angle of input shaft driven output shaft motion:              degree

3. Input shaft rotation speed per minute:              RPM

4. Pitch circle diameter of driving wheel:              mm; weight:              kg

5. Pitch circle diameter of follower wheel:              mm; weight:              kg

6. Weight of each fixture set:              kg; Quantity:              set

7. Weight of each workpiece set:              kg; Quantity:              set

8. Pitch of circle diameter as fixed fixture:              mm

9. Whether there is support at the bottom of the disc:              mm (Radius of the supporter)

PU series technical support seek information table

Splitter mounting surface P      S      T      U      V      W

Indirect driven by gear:□

Please check the output shaft 
rotation direction

Plane V Plane S
Plane W

Plane P

130

Please check the input 
shaft rotation direction

Please check the needs of input shaft on which side.
Just stay on the right S1, leaving only the left S2, 
both sides have to be.

www.tantzu.ecatalog.tw 

Scan for 
Catalogs Info

Please check the needs of  output 
shaft direction.




	cover
	tan_tzu_en
	P000-001
	P002-009
	P010-017
	P018-019-DS
	P020-031-DS
	P032-033-DF
	P034-041-DF
	P042-043-DT
	P044-049-DT
	P050-051-DA
	P052-057-DA
	P058-059-DH
	P060-065-DH
	P066-077
	P078-083
	p084-093
	P094-095-PU
	p096-109-PU
	P110-131

	134

