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INTRODUCTION TO COUPLING

eyl Introduction to Coupling

MRS ENETE KRN - E2HOE . EEFEERN
NEE « 7 - BEREBHDEESNEF  LEELE
IR —EIRRRE -

A coupling is a mechanical device that serves to connect two
different machines for rotating and for the normal operation

within the permissible axial, parallel and angle deviation
ranges, and transmits safe torques.

- W=R:0F Purposes

1. B EERREN IR0 QIRENRET) - TR
SRS IR -

2 BIEENTEN - ANHEIEENRE -

3. HERA—BREKE - REMEENES -

4. AESWEETHAIRENITIE o

5. JVRFWENSE -

1. To link the axes of two independent rotating machines (such as motor and screw),
and allow the disassembly for replacement or repair.

2. To increase the flexibility of machines and allow the minor deviation of axes.

3. A coupling is a safety device to protect the machines from being damaged.

4. To adjust or improve the vibration characteristics of rotating components.

5. To realize the transmission of power or torque.

it ub--k-l The kind of coupling

—REEET I NEERAIEHEmERRAKE -

1.{E1EEE3R (Flexible Coupling):
LEHEE  MUEREN—BESNERYN  NEMBCLEIFEEER - BERTEEkNS - CRABENEE  RE
7 BE  BEAE  WERGESE IS  RILEZER - DESSE VRS - MERLASEREER -
EMBLEREEES -

2. BItEEsEsE (Rigid Coupling):
TEENSERE  5—ELERED  REZTH » EEREBNREEERR—E  AtERLALELRERFESS -

The coupling can be divided into two major categories: flexible coupling and rigid coupling.

1. Flexible Coupling:
Flexible coupling is applied when it is difficult to configure the power transmission and two axes into a straight line or when the
installation of two axes is very simple. Flexible coupling has the functions of alleviating the impact, allowing the parallel, angle
and axial potential differences as well as improving the transfer power characteristics of the system. That is to say, such
coupling can ensure that the axes rotate smoothly even when there are minor deviations in installation. The flexible coupling
is widely used.

2. Rigid Coupling:
Rigid coupling is the component that can transmit torques accurately, completely prevent the deflective angle and eccentricity
as well as integrate the two axes connected into a unit; therefore, the application of rigid coupling has a high requirement for
concentricity.
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FEATURES

EREt CRVIESREIR Confirmations on Design
KBS - RREEREAESHBNSERN

An appropriate coupling is selected according to mechanical properties and operation of the system:

@®HDBIK/N Torque :

KtanaRAVIH DD EENR DR ABHIMIE - Bl : BEEIRIERON. n, BIFBZIEBRDEIN. n(RHETRAS “—IEN" B) - B2
HHEERE - NEBARIHENE - MELRENENRE -

The torque of a coupling must be twice the maximum of the transmission torque. For example: if the drive torque is 5N.m, you

should select a torque of 10N.m (labeled "general torque" on the catalog). In selecting the coupling, it should be within the
permissible torque. The steel torque is the best.

@EMEEE@IE Flexible and rigid:

RIHERTRETTRE - SERE « BORE : BINMERAEILSE  ALMESNSEEUSESS  S8ISEMEIE
B

Flexible coupling can absorb parallel deviation, angle deviation and axial deviation. Rigid coupling does not have this function;

therefore, in using rigid coupling, the accuracies of the two axes must be very high. Otherwise, fracture of the axes can easily
happen.

OfERRVRIR Application environment :

FIREMMB VM ERTESTSER Mg - 2% -

It needs to take into account whether the selected coupling is suitable for the environment of high and low temperature,
acid-base, space size, etc.

@EHEEME With/without backlash :
FEBRBBEIIITERNGET  SYEERTOTRTER -

Whenever the rubber cushion is available in the middle, the coupling experiences backlash: whether the body can withstand the
backlash needs to be determined.

@/EBME Insulation :
TERET SRR A OieE -

Only engineering plastic couplings have insulation function.

@HiEt Shock resistance :
R REE T2EE BB MERSIRNES) : TREASERES N : BInSaSERSE -

When the coupling contains engineering plastic or rubber materials in the middle, its shock resistance is better, followed by
coupling with metal sheets, and then rigid coupling without shock resistance function.

QT FEZEAIEE High speed resistance :
AT LIRS EMBRIPMBEE - TS S = -

In design, please refer to the permissible values in the specifications or the lifespan of the coupling will be shortened.

@3 XEIEEEEA Applicable aperture range :

HERELRNENENILERE - BX « B IAMIBEEAK - TEEERHMI « BEE -

Please select couplings within the permissible apertures described in the catalog. Couplings with too large or too small aperture
or too big a gap between both ends may damage the axes or lead to fracture.

BEmBNESBE Abnormalities of coupling

KRS —ETRARNEN - TERTIENERILTRENESNEK BHESED RENERIRDERNBISLE
 ERRE  BURFLLES  BRPLREERELR  BEEEAEX BHEERE - ATRSAENSD  TERT—E
KR 2R - BT BESRIBRNRE - BREREEES S -

The coupling is a maintenance-free component but attention needs to be paid to the following : whether the coupling has signs
of wear or fatigue ; whether the screw is loose, or has abnormal noise and vibration. In case of please shut down the machines
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to confirm whether the center is calibrated, whether the inertia is too large and whether the screws are locked. To extend the
lifespan of the coupling, please find the reason for the damage before replacing with new coupling, and then select a more
suitable coupling.

BEBOEELN Fixing of Coupling

@ L {UEMBEE Fixed by set screw :
RUMRERLLfTRFHL90° 21200 BEEKRE#MLL - B/ ZEBS  BAE » BAHE
FRENEE - GEMEFEHER  MVREESEEHER IR - KETS5IRAE -

The method is to fix the coupling with four set screws to the axes at 90° or 120°, characterized by
small size, easy to install and low cost; however, the long-term rotation and impact of the machines
may loosen the screws, leave screw marks on the axis surface and lead to difficult disassembly.
Low-cost is the advantage of this method. [B— FEEERA Set screw type

A AEE R

@3\ Fixed by clamping : s

e BB URIBENAEILIER - LERMMEEA NN BEN BIEH S5
REmL : FEHBRS - FREEH) - TREVBE  BIFH -
Both sides of the coupling have cut grooves that are flexible; two or four socket head screws are

inserted into two sides of the clamp to allow the groove to tighten the axes. The method has the
advantages of easy disassembly, protection of axis, and better stability and maintaining.

= Fe%5 clamp type
2=M
@REEE Keyway:
IFYEREEN RN ET N THE - FIRRNIRS > B5IDEE » EaSRE2KE -

Both the method of fixation by set screw and fixation by clamping allow the processing of keyways.
The inosculating of keyways can prevent sliding, which is suitable for machines with high torques.

OZERIBEEE Fixed by free-button compression ring :
NEEEERH - IBEHRE -

The compression ring is used to tighten the axes in order to clamp the axes.

BHMRRERR Adjustment of Deviation

HBSFTNERE - REAATENBMBRMVER - RILEHBERE  BISTBEETERENSE  UFRE IR
ERED - LIRSERNE -

The coupling allows minor deviation; large deviation may cause breakdown of the coupling and the axes; therefore, during
assembly, more attention should be paid to precision flat correction, which facilitates the installation and lifespan, and increases

the utilization ratio of machines. NoaE
End-play
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SCTS SLITTED / SET SCREW TYPE / FLEXIBLE COUPLING

SCT R 3-$8 & & Aluminum alloy RUZBZET | Product NO
SCTS R 5I-A~ % Stainless steel
SCT-20- 25%x25
FREIEZIE | Surface Treament | }
HR/lype I/ Inside dia
SCT-B5## & I Anodizing standard white
1 | Features —One-body shape
1. —EBRE *Zero backlash
2. R * High rigid
3. [@lEXR *Suitable for encoder ~ low horsepower
4, BEEBR - )\SIEEE transmission bodies and high precision
SEBES L transmission mechanism.
5. RARERE *High deflection
6. NERMEBERNDBE «Torque in SUS is better
7.BELR : EUEBEHEER *Fixed mode : Set screw type
L
G G

R | Dimension B8] / Unit:mm

Catalog Number |
RIS

3
4
5
5
6
8
50 18 710 10.5 Mé 12
63 22 90.0 13.0 M8 15
12 5 18.5 2.5 M2.5 3
16 6.5 23.0 3.0 M3 4
20 758 | 260 3.0 | M4 5
25 85 | 310 4.0 M4 6
82 12 | 41.0 6.0 M5 6
40 15 | 56.0 8.5 M5 8
50 18 71.0 10.5 Mé 12
63 22 90.0 13.0 M8 15
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TEBE | Specifications

Catalog

Number

Rated
Torgue
—MRE
(N.m)

Max.
Torque
RAHED
(N.m)

Max
Rotational
Frequency

S EEEE |

| (Rpm/min)

Moment*
of Inertia
=€

(Kg - m’)

Errors of
Eccentricity

Errors of
Angularity
BtRA

)

88 {7 / Unit:mm

Errors of
Shaft
End-Play

o iy 2=

(mm)

1 2x10°® 010 2
02 04 32000 8 3x10° 010 2 +03
03 06 24000 3 310" 010 P 2:(0) 4!
05 10 19000 9 0x107 010 2 == (8] 7}
10 20 15000 2 6x10° 015 2 +05
20 40 12000 9 6x10° 015 2 +05
50 100 9600 3 2x10° 0 20 2 +05
10.0 200 7700 1 ox10™* 0 20 2 +t05
200 400 6100 3 2x10™* 0 20 2 +05
03 06 32000 2 1x107 010 D Z0k3
05 10 24000 8 4x10” 010 2 +03
10 20 19000 2 4x10° 010 2 +03
20 40 15000 6 8x10° 015 2 +04
35 70 12000 2 6x10° 015 2 +05
80 160 9600 8 7x10° 0 20 2 +05
150 300 7700 2 7x10™ 0 20 2 05
350 70 0 6100 8 4x10™ 0 20 2 +05
SCT.SCTS##E#E 3.8 | Stock Bores {7 / Unitmm

Catalog
Number

Stock Bores 2 # 7| 1%

6.35 |

d1xd2(AZEH7)
8- 19.525

10 12
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SCTS-C SLITTED / CLAMP TYPE / FLEXIBLE COUPLING

SCT-C R3I-88 &% Aluminum alloy SCT-20C- 25x25
SCTS-C 3-8 Stainless steel } —t
B/ Type ‘31..@/ Inside dia

FEEERIE | Surface Treament

SCT-C B 4@ i ¥ Anodizing standard white

451 | Features — One-body shape

1. —FERyE *Zero backlash
2. B8R *High rigid
3. @R *Suitable for encoder ~ low horsepower
4, BEEGSE - )\ENEEHKIE - transmission bodies and high precision
SREZEE - transmission mechanism.
5 RBRERE *High deflection
6. NiEMM BB DEE *Torque in SUS is better
7.BELN ¢ BB *Fixed mode : Clamp type
. | -
- T _Tv__._ T‘L’ G
! . ]
it LTS 7 ‘w ] S8 1 B s &
i G L /<: ' ; ‘ T 0 \><
I 1] &M : 2w/
] | S LI | .
MR 616~032 AR g4 3
B D 0 ESfi7 / Unit:mm
o be 5 5
a d
12 5.0 18.5 2.5 4.0 | M2 3 5 3.6
16 6.5 23.0 3:25 5.0 M2.5 4 6 9.2
20 7.5 26.0 3.75 6.5 M3 4 8 16.0
25 8.5 31.0 4.25 9.0 M3 5 10 28.0
32 12.0 41.0 | 6.0 1.0 | wma 6 14 64.0
40 15.0 56.0 8:5 14.0 M5 8 16 140.0
50 18.0 71.0 10.5 18.0 Mé 12 22 270.0
63 22.0 90.0 13.0 24.0 M8 14 35 530.0
12 5.0 18.5 2.5 4.0 M2 3 5 10.0
16 6.5 23.0 3.25 5.0 M2.5 4 6 25.0
20 7.5 26.0 3.75 6.5 M3 5 8 43.0
25 8.5 31.0 4.25 9.0 M3 6 10 78.0
32 12.0 41.0 6.0 11.0 M4 8 14 170.0
40 15.0 560 8.5 14.0 M5 8 16 370.0
50 18.0 71.0 10.5 18.0 Mé 2 22 750.0
63 . 22,0 90.0 13.0 24.0 M8 14 35 1400.0
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PEBE | Specifications 2417 / Unit:mm
Catalog Rated Max. Rot’\g%nal | Moment* ‘ Errors of Errors of Ersrﬁ;sﬁof
= — Torque Torque | Frequency of Inertia Eccentricity Angularity End-Play
— R BAHN BEO@E M\ BFRED SHER | SEMOis

(N.m) (N.m) { (Rem/min) ‘ (Kg = ) (mrm) (mm)

7 8x10° 010 2

03 06 9500 3 4x107 010 2 +04

,,,,,,,,, 05 10 7600 9 1x10”7 010 2 =0

10 210 6100 2 6x10° 015 D) +05

20 40 4800 | 9 7x10° 015 %) +05

50 100 3800 3 3x10° 0 20 2 +05

10.0 200 3100 | 10x10* 0 20 2 +05

20.0 400 2400 3 2x10™ 0 20 2 015

03 06 12000 2.2x107 010 2 +02

05 10 9500 9 0x107 010 2 0138

10| 20 7600 2.5x10° 010 9 $0:3

20 40 6100 7% 0" 015 ) 04

35 70 4800 207 X105 015 2 05

80 16 0 3800 90x10® | 020 2 +£05

150 300 3100 218x10™* 0 20 9 t05

350 70 O 2400 8 8x10™ 0 20 2 £085
SCT-C.SCTS-C #3348 | Stock Bores i

Catalog | Stock Bores B A 7| &
Number | ‘ ‘ e dl}(ﬂd?(’&%ﬁ?)

aik 5 | 8 |os2s] 10 | 12
RO - | |
®
e o o
e o o
([ ] L] L] L] s
[ ] ® L] @
L] L] L] ([ ] [ ] [ ]
L] L] [ ] L] [ ]
L] ° ° °
° ° @ °
° ° L ° L 8
® ° L] ° L L
e ° ° L
° L L ] L
° ° °
° ° L
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SWSS SLITTED / SET SCREW TYPE / SHORTER OF FLEXIBLE COUPLING

BISRIER | Product NO
SWs #31-88 & & Aluminum alloy

SWSS R FI- % 8 Stainless steel SW:S-ZO- 06%(06
IREBZIE | Surface Treament B/ Type 5/ Inside dia
SWS-B5 18 B2 I8 Anodizing standard white

Y51 | Features

T —EEE /IS
2 EER

l Little and One-body shape
* Zero backlash

* High rigid

3 MIMEX * Suitable for encoder low horsepo
4. BEERE N\SHESHKIE wer transmission bodies and high

SREEEHL precision fransmission mechanism
5 RABRERE * High deflection
b RiBMMEROBRE * Torque in SUS is better
7 BESD: HI@sEER * Fixed mode: Set screw type

SWSS i
o

@D
_@d1,
|
|

all
#d2

R < | Dimension

{7 / Unit:mm
Catalog Number D | | = (4 M%o;fﬂ

B (9)
7.4
12
24
50
115
18
32
63
14 | 130

o n [w|w|N[o s [w|w
o

PEBE | Specifications

&1 / Unit:mm

Catalog Number | Rated Torque | Max. Torque Max Rotational Moment*of Inertia| Errors of Errors of
i — R B A7) |Frequency BSE8#E & L¢3 Angularity | Shaft End-Play

(N.m) (N.m) (Rpm/min) (Kg-m) BEHRA () | BFMENIE(Mmm)

03 06 24000 | 2 8x107 1

05 1 19000 L 5x107" 1 L0i2
1 ) 15000 2 3x10°® 1 +0 2
2 4 12000 8 Ox10° 1 +0 2
5 10 9800 3 0x10°® 1 +0 2
05 1 24000 ‘ 7o 2x10T 1 +0 1
1 2 19000 2 0x10°® 1 +0 1
2 1 4 15000 | 6 1x10° 1 +0 2
35 l 7 12000 2 1x10°® 1 +0 2
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SWSS-C SLITTED / SET SCREWTYPE / SHORTER of FLEXIBLE COUPLING

488 | Material BUgEse-= | Product NO

SWS A FI-$8 & & Aluminum alloy
SWSS F3I-A 58 Stainless steel SWS-20C- 26x26

1 |
FREIERIE | Surface Treament B/ Type 3,/ Inside dia

SWS-CBB 1R 2 Anodizing standard white

¥FI%E | Features

1, —EERE ~ /N5 1Llf’rle and One-body shape

2, EER *Zero backlash

3, @It *High rigid

4. BoEiESR . \EhEeHgsE . *Suitable for encoder - low horsepower
?F@}{iﬁéﬂt N transmission bodies and high precision
= E.n =5 transmission mechanism.

5. RARERE *High deflection

6. Z;%ﬁmﬁgm?jﬂﬁ *Torque in SUS is better.

7. AEEVERBRAREER *SUS is suita

8 BEDNIV:KER *Fixed mode: Clamp type

SWSS-C =

e
H :

R~ | Dimension &1{{I / Unit:mm

©
|

?D
#d1
|
| S—
|
#d2

§ 3 : dixd2
Catalog Number D | s

AU g8

(H7)
Max

Min

6.8 18 3.4 5 M2.5 4 6 8
7.65 20 3.8 6.5 M3 5 8 13
9 25 4.8 9 M3 6 10 25
12.6 32 6.3 11 M4 6 14 53
15.3 40 7.5 14 M5 10 16 117
6.8 18 3.4 5 M2.5 5 6 21
7.65 20 3.8 6.5 M3 5 8 36
9.6 25 4.8 9 M3 6 10 69
12.6 32 6.3 11 M4 8 14 150
TEEE | Specifications E47 / Unitmm

Catalog Rated Torque = Max. Torque Max Rotational IMoment*of Inertia| Errors of Errorsof
Number | EELTH) BA7) |Frequency i 25 88:% | B Angularity End-F
il | (N m) (N.m) (Rpm/min) ‘ (Kg-m) - =) 1VE=={
0.3 0.6 2500 2.9 0* 1 T2
0.5 1.0 7600 7. 5x10F 1 T2
1.0 2.0 6100 2. 3x1a" 1 +0.2
2.2 4.0 4800 8.1x10° 1 0.2
5.0 10.0 3800 1.9x10° 1 1002
0.5 1.0 9500 7.8x107 1 6.2
1.0 2.0 7600 2:1%19™" 1 +0.2
2.0 4.0 6100 6.3x10° 1 0.2
3.5 7.0 | 4800 2.2x10° 1 +0.2




SLITTED / PLASIC FLEXIBLE COUPLING

BUSRFER | Product NO

SC P-20- 26x26
ﬂ&ﬁ;wpe EIJE'/ Inside dia

BRPlastic(B B black&white

51 | Features

1 —FERRE 1One-body shape

2 EERE *Zero backlash

3 it B *Acid-alkali resistance

4, B E *Great insulation

5 RERERE *High deflection

6 BERARESS *Suitable for encoder

7 BREREBEERIOCA - *The workable temperatures within 70°C
8 BEAN LLTEHKEERN *Fixed mode Set screw type.

@D
gd1

R | Dimension

d1xd2
D REILE (H7)
| Min

Catalog Number
A5

TEBE | Specifications B {17 / Unit:mm

Max * Errors of

Rated Max. 2 Moment Errors of Errors of
Rotational : P ; Shaft

Catalog Number Torque ‘ Torque Frequency of Inertia Eccentricity | Angularity End-Play

B —REN | BAEN  BSEEE -{E3 R BHREE | SHHMEME
(Nm) |  (N.m) (Rpm/min) | (Kg - mY) (mm) ©) (mm)
6000 1 3%10"
8000 4 0x107 0.2 25 03
05 10 10000 | 10 0x107 02 95 | +0:8
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SHAPED SPIRALLY / SET SCREW TYPE / FLEXIBLE COUPLING

88 | Material RUSEBIER | Product NO

g8& % Aluminum alloy
= SMT-20- 26x26
SEERRIE | Surface Treament R | Type A& Inside dia

BiEEE Anodizing standard white

¥ | Features

1. — R 1 One-body shape

2.5EMR * Zero backlash

3. ENEE  TENSE « Spiral groove, great flexible
ARBEEERS performance

5. BEHI: ILTRHEERN « Suitable for encoder

« Fixed mode; Set screw type

#D
¢d1
|
®
!
$d2

—
—

R | Dimension 8417 / Unit:mm

Catalog Number

RIg L

oo O BB

E {7 / Unitmm ‘

otationa ome ors O ors O
23 e ANLID 0 ertia e A
orq org q g

= o (o 43 = |
@®)
0.5 1.0 25000 +0.25 0.25 5
0.5 1.0 25000 +0.25 0.25 5 ‘
S0 50 25000 +0.25 0.25 5 ‘
1.0 2.0 25000 +026 0.25 5
1.1 2.2 25000 1025 0.25 5 i
1.6 3.2 25000 +0.25 0.25 5
1.6 3.2 | 25000 +0.25 0.25 5
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é C. /i
SHAPED SPIRALLY / CLAMP TYPE / FLEXIBLE COUPLING @ Coupling

#4858 | Material FUBRZET | Product NO

$8EE Aluminum alloy

SMTI-ZOC- z6>|<06

FCEERIE | Surface Treament
BIBEIE Anodizing standard white

Y51 | Features

=% /Type L& Inside dia

1. —R8m A l One-body shape

2. EEK * Zero backlash

3. IRETVENE » JEMISE « Spiral groove, great flexible
4 REBEESESRES performance

5 BN :KRERN « Suitable for encoder

* Fixed mode: Clamp type

2D
?d1

R | Dimension

Catalog Number

g D

HEBE | Specifications

B il / Unit:mm

Catalog Rated Max. Max Rotational Errors of Errors of Errors of
Number Torque Torque Frequency Shaft End-Play | Eccentricity Angularity
— iR BAEN sEmEg SHEAUE  SHRL BHRA

(N.m) (Rpm/min) (mm) (mm)

=

(&}

oo O




SGH-C &2 / m%st | mnsEitmens

DISK / CLAMP TYPE / SHORTER OF FLEXIBLE COUPLING E‘;"“P""g

82 8% Aluminum alloy

HUSBI N | Product NO

Buffer material: SUS disk B/ Type

FREBRIE | Surface Treament

BiBEZE Anodizing standard white

- ¥F1% | Features

1. S8l 1High rigid

2.#7XK * High torque

3. EEME * Low inertia

4. BEHE « Zero backlash

5 BRARIIFEH  AREE * Suitable for working machine -
SREEE servomotor and high precision

6 BEEDN:RER transmission mechanism.

* Fixed mode: Clamp type

314 Inside dia

k=g @ |l .@__(u m
S g S T | &
@ ;
I I
|
AN D 0 B {7 / Unit:mm {
alog pe ' =
a a
40 28 10.5 | 15 34.5 | 4.75 | 2-M4 8 16 63
45 33 10.5 | 15 34.5 | 4.75 | 4-M4 10 18 88
50 40 15 20 46.5 | 7 4-M5 12 20 120
57 42 | 14 20 47 6 4-M5 10 29 175
65 50 | 18 24 55 8 4-M6 | 15 25 200
YEBE | Specifications 247 / Unit-mm
Catalog | Rated | Max. 3 Max Rotational | Moment* | Errorsof Errors of
Torque Torque | Frequency | 0“”6{“3 Shaft End-Play Angularity
o — BRI Bri7 | mmoms B | AAMBNE | AREA
1 (N.m) | (Rem/min) | (Kg-m) (mm) ()
10000 9.2x10° +0.02 1.0
9 18 10000 23.2x10° +0.02 1.0
17 34 10000 32.6x10° +0.02 1.0
25 50 10000 51.2x10° +0.02 1.0
55 110 10000 127.4x10° +0.02 1.0




SGS-C SRR [ REIN [ EEEIEEES

C /il
DISK / CLAMP TYPE / SHORTER OF FLEXIBLE COUPLING .“ oupling

#48 | Material RugEE R | Product NO

2 &% Aluminum alloy

EEN R AR S0 Ceoeo
Buffer material: SUS disk B /Type 3L Inside dia
A FEEBERIE | Surface Treament
. B#EEZERE Anodizing standard white

¥51% | Features

1. S/ 1 High rigid

2. 73K * High torque

3. KiEH « Low inertia

4. E55R « Zero backlash

5 BRARIFEH  BRFE - « Suitable for working machine -
SREBEE servomotor and high precision

6.BEEDN:RERN fransmission mechanism.

* Fixed mode: Clamp type

L L
(O R | I B 1
; | ] | ]
a %T-—__ _@ % A %A——_—— i : %J
IS A
5| -‘i— a sy | __l{ ~
YR 927 ~834 SR p40~865

R | Dimension BT/ Unitriim

| dlxd2
Catalog Number D | | | = :Lx{— (H7)
| = B

ik

Mass**

(9)

Max

5 10 30

6 14 48

8 16 93

10 19 110

10 22 215

12 25 | 240

12 28 | 445

#EBE | Specifications ({7 / Unitmm

Catalog ‘ Rated Max. | Max Rotational Moment* \ Errors of | Errors of ‘ Errors of

Nombor Torque i Torque Frequency | of Inertia } Ecc?ntricity Sh@ft End‘Playl Angulgrity
—®iEN | BABI mEEsE 1 SHEL | FEEmOLE | 58ES

L (Nm) | (Rpm/min) | (Kg-n) (mm) (mm) )
10000 2.5x10° 0.02 +0.15 1.0

10000 8.2x10° 0.02 +0.20 1.0

7 14 10000 19.0x10°® 0.02 +0.25 1.0
10 20 10000 29.7x10° 0.02 +0.30 1.0
17 34 10000 75.0x10° 0.02 +0.30 1.0
25 50 10000 100.0x10° 0.02 +0.40 1.0
25 110 10000 | 250.0x10° 0.02 +0.40 1.0




SGL-C @rn / x%st / Eriigams

DISK / CLAMP TYPE / FLEXIBLE COUPLING Eounling

B | material

$AEE Aluminum alloy
BEM TEHERS
Buffer material: SUS disk

FEEZIE | Surface Treament

BBEE Anodizing standard white

1% | Features

AUERIC | Product NO

T.HAOX ]High torque

2 RAERERE * High deflection

3. EiEgH « Low inertia

4.ZB5R « Zero backlash

5 BARIMFEH - BREE « Suitable for working machine
SEEBES servomotor and high precision

6EEDIN:RERN transmission mechanism.

* Fixed mode: Clamp type

?D
#dl
]

SR 927 ~034

RS | Dimension B {i] / Unit:mm

Catalog Number | D
LiChy)

YE8E | Specifications

Catalog Rated Max. Max Rotational | Moment* Errors of Errors of

Torque Torque Frequency | ofI{r;e'r‘tia
— 7] RAH7 SeEEE | BT
| (N.m) (N.m) (Rom/min) | (Kg - m)

3 10000 3.0x10° | 1.5

3 6 10000 10.5x10° 0.17 +0.4 1.5
7 14 10000 26.4x10° 0.23 +0.5 1.5
10 | 20 10000 41.7x10° 0.23 0.6 1.5
T/ | 34 10000 135.0x10° 0.23 +0.8 1.5
25 50 10000 144.0x10° 0.23 +0.8 1.5
55 110 10000 360.0x10° 0.28 +0.9 1.5




SGB-C sxz / x%st / mumtimms
DISK / CLAMP TYPE / SHORTER OF FLEXIBLE COUPLING 550""”"9

488 | material

88 & Aluminum alloy

HUSBFR /N | Product NO

EEY TEEES SGB;SOC-@QO);@QO
Buffer material SUS disk B /Type  3L{E /Inside dia

FREIFZEE | Surface Treament

BB EZEIE Anodizing standard white

¥ | Features
T High rigid

1 Sl

2 AKX * High torque

3 KB « Low inertia

4 EER « Zero backlash

5 BERIFE® BERSE- « Suitable for working machine
SRERE servomotor and high precision

6 BESN RER transmission mechanism

* Fixed mode Clamp type

2D
?B
?d2

R | Dimension

E {7 / Unit:mm

Catal umber

B)

B {7/ Unit:mm

ed a ax Rotationa ome 0 0 orso 0 O
e orque eque 0 ertia e a d-Pla ANg
- I = = 5] i = NG | N =T El o = =R=c)
@) g

6 12 10000 17x10°° 002 +025 10
9 18 10000 23x10° 0 02 +0 30 180
17 34 10000 | 48x10°® 0 02 +0 30 1A(0]
25 50 10000 | 76%10° 002 +0 40 10
55 110 10000 | 185x10° 0 02 +0 40 10




SGM-C @rm | x%st / st

C /i
DISK / CLAMP TYPE / FLEXIBLE COUPLING .5‘ oupling
*ZE Material 1

$BE® Aluminum alloy

Buffer material SUS disk B3R / Type 3L1%/ Inside dia

FREIERIE | Surface Treament

BB EZIE Anodizing standard white

451% | Features

1 /AOKX lHigh torque

2 RERERE * High deflection

3 EIEM « Low inertia

4 EERE « Zero backlash

5 BRRIFEK ERSE « Suitable for working machine
SEEEE servomotor and high precision

6 BESIN RERN transmission mechanism

* Fixed mode: Clamp type

Me

B 7 / Unit:mm
| | | § | Mass**
BE

(9)
121
130
250
270
550

R | Dimension

Catalog Number | G [t M1 M2

itk

EBE | Specifications 847 / Unitmm

Catalog Rated | Max. | Max Rotational Moment* | Errors of Errors of Errors of

S ‘ Torque Frequency | oflgertia | Eccentricity | Shaft End
fe @7 | BAED | pmoeE -

AU BR (N.m) (N.m) (Rpm/min) (Kg-m) )
20 5x10° 15

9 18 10000 35.1x10° 0.2 +0.6 15

157 34 10000 73.3x10° 0.2 +0.8 1.5

25 50 10000 112.3x16° 0.25 +0.8 15

55 110 10000 286.1x10° | 0.3 +0.9 15




SGW-C s:2 / mnst | mrmees

DISK / CLAMP TYPE / FLEXIBLE COUPLING EE""P”"Q

488 | Material

BUSRERIN | Product NO
2 8% Aluminum alloy

Buffer material SUS disk %/ Type 3@ / Inside dia

FREBRIE | Surface Treament

BBIREEIE Anodizing standard white

451% | Features :

1 AKX +High torque

2 RARERE *High deflection

3 REM «Low inertia

4 EER «Zero backlash

5 BRARIFEK BRSE - «Suitable for working machine -
=EEE servomotor and high precision

6 BIESTN KER transmission mechanism

*Fixed mode: Clamp type

{200

i ;
R | Dimension 8 (17 / Unit:mm

| d1xd2
Catalog Number | === =
Age D | F G L M BEALE lH777)” _(‘?_m)
= Min Max g

TEBE | Specifications BE{i7 / Unit:mm

Catalog Rated Max. Max Rotational 3 Moment* Errors of Errors of { Errors of

b Torque Torque Frequency of lgertia o STE Endflay Angularity
== —EN | BEXHED B=EEE B 5 ) BEFHQAIE ARA
B . (Nm) | (Nm) | (Rpm/min) | (Kg-n) (mm) (<)
c 15 310" 15
9 18 10000 28.2x10° 0.2 +06 15
17 sl 10000 53.6x10° 0.2 +o08 1.5
25 50.. | ‘10000 87.1x10° 0.25 tos 15
55 110 | 10000 | 225.9x10° 03 L Eh o 15




SAP LE#ERS / B s

E Coupling
SET / SCREW TYPE / DISK FLEXIBLE COUPLING z

|
HUSHBIRN | Product NO ‘

# s45C S
TSP oab e o0
Buffer material SUS disk iR /Type  3LfE/Insidedia

FREBRIE | Surface Treament

#E Dye black

Y51 | Features

Ay bt
= .= igh torque high rigid
; E%@ . ggg «Low inertia  zero backlash
3 ﬁgﬁﬁﬁ’\‘Eﬁ:ﬁﬁlﬁﬁ%E * Applicable to large and medium servo
% B U motors
g %ﬁggég%ﬁﬁizmﬁi « Fixed mode Set screw type
X » Containing keyway processing for fixing
£E
I E [

@D
?B
2d

R | Dimension

EE{J / Unit:mm

Catalog Number

B)

4-Mé6
4-Mé6 13
94 58 12 38 69 6 30 40 4-M8 23
104 68 20 45 76 33 42 4-M8 20
126 78 20 50 91 40 11 50 4-M10 25
144 88 20 60 | 102 45 12 57 4-M10 20
168 104 30 70 | 164 75 14 108 6-M10

180 120 30 85 | 176 80 16 115 6-M10
215 128 40 20 | 200 Q0 20 128 6-M16

PEBE | Specifications E247 / Unit:mm

Catalog Rated Max.
Torque Torque
- i - BN
BUSR ‘ (N.m) | (N.m)

| Max Rotational Moment* Errors of Errors of

1
Nitebon } Frequency of Inertia Shaft Eﬂd-PEy
| 1]
|

RS EEE
(Rpm/min)




SAP-C czm=e

RIREED / #iF T\t as

; i ; . z(:‘oupling
Fixed By Free-button Compressiong / Disk Flexible Coupling

il S45C
BEM FiERER
Buffer material SUS disk

FRMEERIE | Surface Treament

22 Dye black

Y51 | Features

BUSRFEN | Product NO

SAP-82C-220x220

g!ﬁhype ZMQ-'/ Inside dia

1 S SEIE

2 EigE EER

3 BERARMAEGREE
4 BESN: BRMREERN

Dimension

1High torgue high rigid
eLow inerfia zero backlash
*Applicable to large and medium serv
motors

*Fixed mode: Fixed by free-button
compression ring

B {17 / Unit:mm

[« JRNIENIENIENING IXG IS 168 -

#EBE | Specifications

Catalog
Number
i

Max Rotational |
Frequency
R=OiE R
(Rpm/min)

ES{i7 / Unit:mm

Moment* Errors of Errors of

of Inertia Shaft End-Play | Angularity
=L BetEiEfiiE | STEA

(Kg - m) geelaan o)




SR] m2/ resEes / mremms

JAW / SET SCREW TYPE / FLEXIBLE COUPLING

Ez‘oupling

88 & Aluminum alloy
REM :PUKIBFEEI5Sh A)

Buffer material : PU
(hardness : red/95 Sh A)

FREBRZIE | Surface Treament

BiBEZE Anodizing standard white

BUSRIR | Product NO

SRJ-20-RD- 26x26

ﬂiﬁhype E IR Inside dia

7t | Feares B
1. %407
2. B
3. BE
4 BERR—BEDRE  BEBAR
M1 818
5. 8RR -30°C~80°C
6. BEAR: LIRMEER

1 High torque

* High rigid

* Great shock resistance

« Suitable for general transmission
high inertia and cutting mechanism.

* Operating temperatures: -30°C~80°C

*Fixed mode: Set screw type

) L
G F F G G FEF
|
B B | B
- o | = R MR PR
= SE ‘& @ %‘ gr- e ---:JH:: ..... -
| !
0 O R O L1 | I
SR 020~230 HER p40~065
Z D 0 E {7 / Unit:mm
a :. e .
q @
20 10 30 9 075 5 M3 85 2.525 18
30 ] 35 31 0.5 8.5 M4 6 14 50
40 25 66 14 1.0 128 M5 8 19 190
40 14 42 14 1.0 7.0 M5 8 19 | 170
85 30 78 16 1.0 10.0 Mé 12 25 ‘ 350
65 35 Q0 175 1.28 17:5 M8 15 35 | 570 [
80 45 114 21 1.5 22.5 M8 15 45 1400 ‘

tEBE | Specifications

Rated
Torque |
—ixH7 |

Moment*
of Inertia

Rt

(Kg = m)

| Max Rotational
Frequency
iz = 1048 iR
(Rpm/min)

Max.
Torque
EAHT)
(N.m)

Catalog

Number

Errors of |
Eccentric

E {7 / Unit:mm

Errors of
Shaft End-Play

Errors of
ity Angularity
b |

{
5 10 23000 1.0x10°® . 1.0
12.5 25 12000 5:8x 10 0.10 1.0
17 34 14000 4.0x10°% 0.10 1.0
17 34 14000 3.9x109° 0.10 1.0 ‘
60 120 10500 1.6x10* | 0.10 1.0 ‘
160 320 8500 3.8x10™* 0.10 1.0
400 | 900 7100 6.3x10° 0.10 1.0 to.8




SRJ-C m= / msst / merwmss

JAW / CLAMP TYPE / FLEXIBLE COUPLING -!E_C""”””g

B8 ® Aluminum alloy

i X2
G :PUIEBEBO5Sh A) s
Buffer material : PU 3L/ Inside dia
(hardness : red/95 Sh A) :
FRMEERIE | Surface Treament
SEERIE Anodizing standard white
451 | Features
1. 587 1ngh torque
2. Sl * High rigid
.MEE » Great shock resistance
4 BERAR—RESHHIE « BHEERAR . Suitable for general transmission ~
tDHIE . high inertia and cutting mechanism.
5. BARERIE-30°C~80°C * Operating temperatures: -30°C~80°C
6.EEHFN: B « Fixed mode: clamp type

HME 820~030 SR 240~265

R | Dimension B {7 / Unit:mm

| | dixd?2 Mass**

CatalogDNumber D F G | H ‘ M P 3 (H7) =5
= | Min | Max 4 (9)
19
50
190
412
560
1400

TEBE | Specifications {7 / Unit:mm

Catalog Rated | Max. Max Rotational Moment* Errors of Errors of Errors of

Nomber Torque | Torque | Frequency 0f|2<i'.'“a E Cvity g\gula;ify Shaft End-Play
: =i | RKXBD | sEmes B VB J BB =

ik (N.m) (N.m) | (Rpm/min) [ (Kg-m) °) mm)

1.0x10° 1.0

12.5 25 19000 | 6.1x10° 0.10 1.0 +0.5

17.0 34 14000 3.8x10° | o0.10 1.0 +0.6

60.0 120 10500 1.5x10+ 0.10 1.0 +0.7

160.0 320 | 8500 3.8x10* | 0.10 1.0 +0.75
450.0 900 | 7100 | 6.2x10° | o0.10 1.0 +0.8




SRJ MB /[ IENIRHEET / Bt

JAW / SET SCREW TYPE / FLEXIBLE COUPLING
SRJS- IMA [ PREXFN / EEVERENES iz'oupling

JAW / CLAMP TYPE / FLEXIBLE COUPLING

|

Rl S45C

B :PU (T REEO55N A) BRIS A0 o0eo
Buffer material : PU Bk /Type 3L Inside dia
(hardness : red/95 Sh A) :
.58 l High torque
2. S fEltE * High rigid
3. MEE « Great shock resistance
4 BERR—BREDBHHE - BHER . Suitable for general gravity
AR UDHI#E transmission ~ high inertia and cutting
5. @RIREIRIE-30°C~80°C mechanism.
6. BIETSN : LT IR KB ERN « Operating temperatures: -30°C~80°C

* Fixed mode: Set screw type

()
-

D
gd]
Il
i

B {7 / Unit:mm
0g De .
a
a
80 45 114 21 1.5 15 M8 38 45 3800
80 45 114 21 1.5 15 M8 38 45 3800
TEBE | Specifications 8 / Unit:mm

Catalog Rated Max Rotational | Moment* Errors of
Torque | Frequency | Of !Qe't‘a EESS”}['Q"ty
i [ Ry 177 | RabEE | BT = BRI

i ‘ (N.m) | (Rem/min) | (Kg-m) (mm)
600 1200 6000 48.57x10° 0.10
600 1200 6000 48.57x10° 0.10 3

Errors of
Angularity

Number




SOT =82 / trHgsEEs / Eiems

OLDHAM / SET SCREW TYPE / FLEXIBLE COUPLING

i&oupling

28 % Aluminum alloy
1#B1&+ BB Buffer material

FEMEERIE | Surface Treament

BiBEIE Anodizing standard white

1 SR
2 B E
IEEES
4 TIRBR KX HRIME B
‘ 5 BRBEEIE -20°C~80°C
1 6 BEHSN ILTIRHEER

BUSRIRR | Product NO

SOT-40- 2828

Nylon }
58 [ Type

34/ Inside dia

l High rigid

* High insulation

* Handy assembly

« Larger eccentricity and error of angi
deviation allowable

* Operating temperatures. -20°C~80°C

* Fixed mode: Set screw type

=
G | G
=l
i
i
=
R =
= = N
O © %4@ -—4— O
S| & = Q
I A
| I
% D 0 8 {17 / Unit:mm
0 be B =
= g
16 i 18 35 M3 4 6 35 7
20 10 22 45 M4 5 8 14
25 2 28 55 M5 5 10 27
32 14 33 65 Mé 8 14 50
40 15 35 70 Mé 10 16 80
3 50 6.5 38 8:5 M8 14 20 150
; 63 20 5 47 105 M10 15 25 300
& pe U B {17 / Unit:mm
Rated a Ro 0 0 Oors O ors O
o e orque aue 0 e e Angula
En 8 N e R
P S
0.7 i 9500 82107 10 3
= 12 2.4 7600 1.6x10° 105 &)
2.0 40 6100 3.0x10°® 210 3
4.5 90 4800 9.5x10-¢ 25 3
9.0 18 0 3800 2.3x107 30 3
18.0 36.0 3100 6.7x10° 35 3
36.0 72 0 2400 2.2x10:* 40 3




SOT-C +sean / x5 / Sewens

E Coupling
OLDHAM / CLAMP TYPE / FLEXIBLE COUPLING E

TR | Product NO

$A8EE Aluminum alloy
1B1&M [EBE Buffer material Nylon

FREIERIE | Surface Treament

BiEEIE Anodizing standard white

¥ | Features

SOT-40C- 28x28

’ﬂ%hype %&lllnside dia

1 ST lHigh rigid

2 B E * High insulation

3HEES *Handy assembly

4. 9 IRNBRARRIMNES * Larger eccentricity and error of angle
5. BREBEIRIE: -20°C~80°C deviation allowable

6.BESN REX » Operating temperatures. -20°C~80°C

*Fixed mode Clamp type

= = ) H__H
I
CL 1ol
T I..;:‘lj/
2 g 4
® 0 -
| S
S 020~032 SR 040~063
R | Dimension 847 / Unit:mm

Mass**

Catalog Number i D L G H M ==
= | CMin | Max | (9)

6.35 E2

8.0 19
10.0 36
14.0 69
16.0 130
22.0 230
25.0 450

TEBE | Specifications E5{17 / Unit:mm

Eatalog Rated Max. | Max Rotational Moment* Errors of Errors of
= e | Tows  Frgensy | OfMels | Egcenwicly | Angulary
f 2 E=EER B - astiRlb B REA
(Rpm/min) (Kg+m) (mm)

9500 5.8x107 10 3

7600 1.5x10% 15 3

6100 ddxioR | 2.0 3

4800 1.4x105 | 2.5 3

3800 | 4.1x10°% 3.0 3

3100 12x107 3.5 3

2400 3.7x10* 4.0 3




SCG iewETs / Birtmns

E Coupling
SCGS SET SCREW TYPE / RIGID COUPLING E
SCG 3-8 & & Aluminum alloy » :

SCGS R I-Ri%E 8 Stainless steel ‘S»_CGl-Z'O =26 2 26

. ﬂﬁ;Type 3,1/ Inside dia
FREIBRIE | Surface Treament S

BB EZE Anodizing standard white

1% | Features

lOne-body shape

; Ef%ﬁ% *Super high rigid

3 ngj *High torque

4 E’f‘gﬁ *Low inertia

5 EEA : I AWREE *Fixed mode Set screw type

T
QQ“LWL@‘ E

&1 / Unit:mm
| a 0og D . =
= g
16 24 6 M3 5 8 11
20 30 7 M4 6 10 20
25 36 Q M4 6 52 39
7 32 41 10 M5 8 16 74l
= z 16 24 6 M3 5 8 31
= 20 30 7 M4 6 10 53
25 1 36 9 M4 6 12 105
= 32 | 41 10 | M5 8 16 190
TX8E | Specifications BE{i7 / Unit:mm
Catalog | Max. Max Rotational I\/flcl)metr}t*
Torque | Frequency | of Inertia
Number ; B ‘ E=EEs : B

(Rprn/min) (Kg - m)

4.4x107
05 10 19000 1:3x1.0:%
150 20 15000 3.9x10°
240 40 | 12000 1:2x10:2
03 06 24000 12X11052
05 150 ! 19000 3.5x10®
10 20 15000 1.0x10°
216 40 12000 3.1x10°®




SCG'C | WD [ MRS
SCGS'C CLAMP TYPE / RIGID COUPLING Eouzﬂing

#4885 | Mmaterial

SCG-CRII-§8EsE Aluminum alloy

HUSEIRR | Product NO

SCGS-CHRBI-REE Stainless steel SCG-20C - 26x26
T
FEEBRIE | Surface Treament e ! g
Bi@EZIE Anodizing standard white |
Y51 | Features \
1 El%ﬁk‘i” lOne-body shape ‘
2 BEmE Super high rigid
3 57D *High torque
4 B eLow inertia
5 BESN : KER *Fixed mode Clamp type
I3
SCGS-C G C
|
' |
Ve ; 1
) el === S———
SR - }
@ |
¢ |
\
I I ‘
|

R | Dimension &7 / Unitmm

| ’ dixd2
Catalog Number | B E (H7)

2R | s

375 5 1
475 65 | M3 6 8 20
6 9 M4 6 10 39
775 11 M4 8 14 71
375 5 M2.5 5 6 3
475 65 M3 6 8 53
6 9 M4 6 10 85
775 11 M4 8 14 | 190

& {7 / Unit:mm

Rated ‘ Max Rotational Moment*
Torque Torque Frequency oflggitla
BELNE Ll
(Rpm/min) (Kg-m)

9500 3.0x107
7600 8.7x107
g 6100 27102
4800 Zilx10:2
9500 8.0x107
7600 2.4x10°
6100 7.3x10°®
4800 2.5x10°




SESLEREIN TR

STANDARD APERTURE KEYWAY PROCESSING SPECIFICATIONS

). 014K6x2.3
-50 - 520 K6x2.3

- ﬂﬁﬁh\me 3,48/ Inside dia

ml
:

R | Dimension B4 / Unit:mm

Stock
Bores
EELE

D




288

Couplii
REFERENCE DATA Eo pling

DB+ | Torque conversion form

ERBRIRE N A
International System of Units
== -

N.cm | N.m

—RXFBIZE MRS | Motor specification
OUTPUT |

2% 2-Pole 418 4-Pole
B — : _
IE BN uE 60Hz 50Hz |
SB%” r ‘ncy nfrzje | Fregiﬁcy Sg%” Tijriq?e ?Freéc‘;-;}uje:z;wcv (friqjuje Frequency
(K-W-);; (H.p) f(mm) (K.g.m -p.m) | (K.g.m) BRpm) (mm) (K.g.m)| (R.p.m) (K.g.m) (R.p.m)
020 025| 11 | oo7 e | 11 | 013 011
_p4p]| os0| 14 [NOE 011 14 | 025 021
075 | 100| 19 | 024 020 | 19 | 049 0 41
150 | 200 | 24 | 049 | 0.41 24 | 097 081
220 | 300 24 | o7 0.59 24 | 140 1 20
1870 | 500| 28 | 120 | 3900 [ g | 3600 [Tog [ p40| 1500 [ pg0 | 1800
550 | 750 | 38 | 180 1 50 38 | 360 300
7.50 | 10.00 | 38 | 240 2.00 38 | 490 [ 410 |
11.00 | 1500 | 42 | 360 300 42 | 710 600
15.00 | 20.00 | 42 | 490 410 | 42 | 970 810
18.50 | 25.00 | 42 | 6.00 500 42 | 1200 | 10.00
2200 [30.00] 48 | 710 600 48 | 14 30 11 90
3000 | 40.00 | 55 | 970 | 810 | 55 | 1950 16.20




Coupling

RE TOLERANCES FORM

U

Z9=2 189511 106=01Glr= | 'Ze=i '0T= [ 4 i= 0 0 0 0 0 0 0C +|0C + (89 + (89 + (89 + | GEL+ [GEL+ | GEL+
2Z=2180 Ob= |8L+ |8 + | EV+ | €E+ (SLEF| OCF|0GZ+ |GG+ |16 + (€9 + [OF + [/Z + |€8 + |09 + | GOL+ | LEL+ | 8OL+ | 062+ | 282+ | 861+
¢9- | 45— |9v- |Ob— (62— |8L— (L - 0 0 0 0 0 0 8L + |8l + (29 + (29 + |29 + |SCL+ [SCL+ | GTl+
9Z- |0 Ob— [Lb+ [ L + | 6E+ | 6C+ |S8CF| 8LF (0EZ+ (Obl+ (68 + |G + |9E + |GZ + |GL + |G + | LGL+ | 6LL+ | 86 + | G9z+ | vLz+ | 281+
LG- | ¢S— | bb- (9e- | z2-|9L- |2 - 0 0 0 0 0 0 LL + |LL +|9G +|9G + [9G + | OLL+ | OLL+ | OLL+
G¢- (0 6 - |9L+ |G+ |9e+ |GZ+ | 9ZF| OLF|0LZ+ |OEL+ |18 + (TG + |2€ + (€2 + |69 + |6V + | LEL+ |80L+ |88 + | Ove+ | 161+ | 2oL+
LG~ | 9b~ | 28~ |¢C~ |¥2=- |OL=-|2 = 0 0 0 0 0 0 Gl + |Gl + [0S +|0S +|0S + | 00L+ [0OL+ | OOL+
¢¢= |0 8 — [EL+ | G+ |0c+ |22+ | €CF|SVLF |S8L+ (SLi+ (2L + [OF + (6 + |0C + | L9 + | ¥V + | 22+ | 96 + | 6L + | GZL+ | 2LL+ | OvL+
Sv=i| 0v— | €e= | 82— | L2= |mi=[a = 0 0 0 0 0 0 VL + |Vl + |V +|EV +|EV +|G8 +|G8 + | G8 +
0= | 0 8- |Zl+ [y + |9Z+ |8L+ | OCF|SCLF [09L+ [00L+ (€9 + |OF + |SZ + (8L + VS + [6€ + [ 90L+ | €8 + | 89 + | GBI+ |8pL+ | GTL+
SE=RILGE= 1 8c~" | S¢— | 81— | €I |9 - 0 0 0 0 0 0 L+ (gL +|oe+|oe+ |08+ 2L+ 2L+ 2L+
9= [ O G = |Ob+ [ ¥ + |22+ |OL+ [SLLF| LLF|OVl+ (L8 + (VG + [GE + |22+ |GL + |y + [¥€ + |06 + | LL + | 8S + | 6SL+ | 921+ | 201+
€€~ [ 0e—= |¥C- |b2- |[SL— |2l |9 - 0 0 0 0 0 0 OL +|0L+|0E+|0E+|0E+|09+|09 + |09+
vl- | 0 S- |6+ v+ 8L+ |€L+|SLF|G6F|0C+ |VL+ |9V + |0 + (6L + (€L + |OF + |62 + | 9L + | 09 + | 67 + | ¥EL+ | Q0L+ | 06 +
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