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Jiangsu Fenghua Transmission Technology Co., Ltd. is developed
from a factory which professionally manufactures the gears. All staffs of
factory and R & D team have more than 20 years' gear manufacturing
and designing experience. The factory cooperated with Taiwan
planetary gearbox technology team in the early period, and then
established business department of the planetary gearbox , and
developed the design and manufacturing process of product line of
planetary gearbox series. Later, we developed and produced multi-joint
robot industry reducers ( RV high-precision pin-wheel reducers ) with
the Japanese NDK company, and the wave gear device ( harmonic
reducers ) invented by American genius inventor C. WW. Musser.

Harmonic reducer is composed of three components of wave
generator, flexspline and circular spline. The product utilizes the
transmission mode of metal winding deformation, and through the
breakthrough of tooth meshing and material and processing accuracy,
the company successfully developed CSG, CSF, SHG, SHF, SHD
series harmonic reducer products, which are widely applied in
horizontal reciprocating joint motion occasions like SCARA horizontal
multi-joint robots.

RV high-precision cycloidal pinwheel reducer is composed of a
cycloid pin wheel and a planet carrier. It features of small volume,
strong impact resistance, large torque and high positioning accuracy,
small vibration, large reduction ratio, etc. RV-E and RV-C series
reducers are widely used in six-axis industrial robots, palletizing robots,
and other robot fields like welding robots and positioners in the welding
fields, and stamping robots in the punching field. Combined with the
application of peripheral automation, Fenghua company developed the
RV-EM, RV-CM, FHA & FHD series reducers models for
direct-connected motor, which is more convenient for customers to
choose and implement.

Fenghua high-precision reducers can directly replace the products
manufactured by Germany and Japanese company. Fenghua product
series range are full, and sizes and precision can be perfectly matched
with the gearbox produced by Japanese & German manufacturers. The
products are widely used in six-axis industrial robots, SCARA horizontal
multi-joint robots, parallel robots, and palletizing robots, as well as
welding robots in the welding field, positioners, stamping robots in the
punching field, and rotating application of the fourth & fifth axis in the
machine tool industry, and rotary positioning control in the fields of 3C,
semiconductor and high-end medical devices. And Fenghua harmonic
reducers can be found having been long-term applied in the fields of
photovoltaic equipment, lithium battery and other new energy
equipment.

The factory set up a service department in mainland of China in
the early period, mainly promoting domestic market, and later
established Fenghua Transmission Equipment (Shanghai) Co., Ltd.
The company matches a large stocks of products to coordinate with
servo motor manufacturers and system integration traders, rooting in
the domestic market, and determined to serve the domestic automatic
industry and robotic field by excellent products and serve for the
Chinese robot cause and Industrial 4.0 direction.
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Rotational direction and reduction ratio

MR R RIS

Structure of FH

: Series: CSG, CSF, CED, CSF-mini § #i
AR = Rotational direction 3
Wave Generator Fig. 010-1 5
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A ball bearing with thin—walled construction is fitted onto the B fromthe ratings table
outer circumference of an oval cam. The entire structure is Input 0-utput
oval. The inner ring of the bearing is fixed onto the oval cam i Eionsact ve N uos uon i racluct 9]
and the outer ring elastically deforms through a ball. The ' |(nL)¢ Rﬁiﬁiem ey | _ =1 I(nzp)ut:REd\l'\v‘llzlfgeneratw T fﬂut;Reglﬁne LR 2 8
wave generator can be mounted on a motor shaft. o bl T SR e TR e % o
P%S o)
Flex Spline @ (&) ® @ % <L
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Wave Generator Flex Spline Circular Spline %ﬁfﬁ%§ﬁ (M _JE-% EEﬁ%ﬁP@ln ) B 41
The inner gear of the rigid body, with teeth of equivalent size to 32
INEAIE S TIRARE ISR those on the flex spline cut into the inner circumference. The = 7
Three basic components are assembled  Teeth meshing circular spline has two more teeth than the flex spline and is =
normally fixed onto the gear casing. (4) Overdrive I(5) Overdrive (6) Overdrive (7)_Differential . @
i% Ongtusi.lt FI:::;I’nep e i= % gup:.:m \n'\r_:::pcl%r:lsraw i=-R onﬁtl:ut Mm\c'l; éenpe"rr;or i=R4+1 ﬂex:;lianla andaﬂ::a::cﬁlaar:esr:ﬁa: ro:abe,
F|ex Spline Fixed: \Wave Generator Fixed: Circular Spline Fixed: Flexspline :r:;ll;lg;t.jons {1) threugh (&) are %
)
HERRNSEREAE . AFFOBIEZIEE 7 %
oo BEAXEATEL. _ Silk hat b B
A cup-like elastic metal part with thin wall thickness. Teeth are Series: SHG, SHF. SHD § -|I-|
cut into the outer circumference of the opening of the cup, from . Bkationl dissban o &
where the output is usually extracted. Fig. 010-2 g 5|
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Operating Principles of FH % o the raange e
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Input Cutput

(Mote) Contact us if you use the product
as an overdrive of (5) or ()

(2) Reducer

(1) Reducer (3) Reducer

Input: Wave Generator e = Input Wave Generator . 1 Input Flexspline = 53
Output:  Flexspline R Output  Circular Spline R4+1 Output:  Circular Spline R4+1
Fixed: Cilrcular Splina Fixed: Flexspline Fixed: ‘\Wave Gensrator
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The flex spline is bent into an oval
shape by the wave generator.
Teeth on the long axis of the oval
therefore mesh with the circular
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Fixing the circular spline and
rotating the wave generator
clockwise  will elastically
deform the flex spline,
sequentially moving the tooth

$ iR AR 4 28 AT £ BE %5180
E, EoLi1iEzE, i
MR,

Rotating the wave genera—
tor through 180° in a
clockwise direction  will
move the flex spline coun—
terclockwise by one tooth

RERIER 1R (3608K) ,
Edofipb g = diLadli ion
LA2i5 2 =R S mE .
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When the wave generator
rotates through one tumn
(360° ), the flex spline
movescounterclockwise by

(4) Overdrive

(5) Overdrive

Input Circular Spline R+1 Input: Flexspline

Cutput: Flexspline ===
Fixed:  Wave Generator

Qutput  Wave Generator i==R
Fixed: Circular Spline

(8) Overdrive

Input Circular Spline

Cutput;.  Wave Generator i=R-+1
Fixed: Flexspline

(7) Differential

When all of the wave generator, the
fiexspline and the circular spline rotate,
Combinations (1) through (&) are
available

m Reduction ratio

The reduction ratio is determined by the number of teeth of the

Fl li d the Circular Spli
exspline and the Circular Spline Example

as a difference in the twoteethbasedon the differ-
number of teeth. ence in the number of teeth

Number of teeth of the Flexspline: Zf
MNumber of teeth of the Circular Spline: Zc

Number of teeth of the Flexspline: 200

meshing positions with the
g MNumber of teeth of the Circular Spline: 202

spline, while the teeth on the short } f
circular spline.

axis of the oval perfectly detach

because the flex spline has p Input:  Wave Generator . p Input:  \Wave Generator .
from the circular spline. two teeth fewer than the Output: Flexspline g;iumon 1= 1 _ ZfZe Output: Flexspline ;l;?iriudlon it = 1 _200202 _ 1
Fixed: Circular Spline R zf Fixed:  Circular Spline R1 200 100
P Input:  Wave Generator | Reduction 1 Zezf P Input:  Wave Generator | Reguction 1202200 _ 1
Qutput: Circular Spline ratio 2= — = Qutput: Circular Spline ratio R e
vad- : 2 Zc R - Rz 202 101
Fixed:  Flexspline Fixed:  Flexspline

= Ri indicates the reduction ratio value from the ratings table
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Product Sizing & Selection » Example of model number selection

In general, a servo system rarely operates at a continuous load = Flowchart for selecting a size gj;udetg:(f:: Hanpican n;o.tl:f::n'?mme mgiin;z?;l:?tsa;:?: i
x| Speed, Thle input rstatana| spel_eczi, load torqu: change and Please use the flowchart shown below for selecting a size. Time PR Nl inpuit speed 2 = 1800 rpm =
comparatl\re_y arge torque are applie “,’t startand stop. Operating conditions must not exceed the performance o et iy ; o
Unexpected impact torque may be applied. ratings utput speed n (rpm) (Restricted by motors) g- ‘T'ﬁ
These fluctuating load torques should be converted to the Normal operation pattern E topit o5
average load torque when selecting a model number. By : A y = Wetogiiend gl lia o
B e ’ Start slerat 1 =400 Nm, t1 = 0.3sec, n1 = e &= g=
As an accurate cross roller bearing is built in the direct external p:a ;ng ‘-accc;.“a jon) T Nm, £ sec, n1 = 7rpm When impact torque is applied T =500 Nm, ts = 0.15 sec, a il
load support (output flange), the maximum moment load, life of RV R - : 14 rpm =
the cross roller bearing and the static safety coefficient should {constant velocity) T2 =320 Nm, 12 = 3se¢, n2 = 14rpm Required life
also be checked. Stopping (deceleration) T3 = Nm, t3 = 0.4sec, n3 = 7rpm L, = 7000 (hours)
( i ) b Dwell 4 Im, 4=02sec, na=0rpm
Calculate the average load torque applied on the output side from the
< % : @ application motion profile: Tav (Nmj).
m Checking the application motion profile 5 =
i F i i ? F <ty [Ty s ots - i oy 3
Rewew‘ the aRpllcatlon motion profile. Check the specifications Tav = -J n b [T P ot [T Mo tn [To | Calculate the average load torgue to the output side based on the application mation profile: T av (Nm). g o
shown in the figure below. Graph 144 ny -ty +nz "o+ -0 oty S 0
o 2 WJ 7 rpm - 0.3 sec - [400Nm[P+14 rpm - 3 sec - [320MNm|2+7 rpm - 0.4 sec - |200Nm[? % Q
(& av el
* T4 T Make a prefiminary model selection with the following conditions. 7 rpm-0.3 sec+14 rpm - 3 sec+7 rpm 0.4 sec % 8
i Tav = Limit for average torque torque g n
T (See the rating table of each series). L
2 ! . Make a preliminary model selection with the following conditions. T av = 319 Nm = 620 Nm 2 A
g ! ! ! (Limit for average torque for model number CSF-40-120-2A-GR: See the rating table on Page 39.) %’ 5
% | | T : Calculate the average output o Mt lr e Thus, CSF-40-120-2A-GR is tentatively selected, o fR
8 : i . i speed: no av (rpm) noay:= T g &
i | . ! ' ! [ L = ﬂlj
: : | | | Time Obtain the reduction ratio (R). _nimax oo zZa
: : : : : A limit is plaoed on “ni max" b‘f no max Calculate the average DUtpUt rotational speed: no av (rpm) _ o rpm ‘0.3 sec+14 rpm3 Sec+’ |"|:!I'f'l0-‘1I sec _ g
== | | ! ! ! At [0t 03 sec + 3sec+ 0 4sec + 02 sec 12
= ; . . - ; : Calculate the average input rotational : ; :
% ? f | | ! et frorithe e rsos it ‘ Obtain the reduction ratio (R). 1800 rpm R %
5 -§ | | N:;ailﬁpa' SP?BdP{(ﬂﬂ av) and the niav =no av-R Calculate the average input rotational speed from the U ® 0
E 2 i i I dcan e 4 )'_ ! a"_(mm) average cl._ltput rotational speed (_no av) and the reduction M av =12 rpm 120 = 1440 rpm @D T
3 Caleulate the maxirmum input ratio (R). niav {rpm) $ (®)
8_ EE::—Z::: :m f(:;mmﬂ:]n;:; ;":pm ni max = no max ‘R Calculate the maximum input rotational speed from the o D
reduction ratio (R): i max. (tpr) maximum output rotational speed (no max ) and the ni max = 14 rpm-120 = 1680 rpm L m
= i i (RY: i @ M
* n1, nz and nn indicate the average values. Time RackiGHen meBy () nlienaa (o) — g ==
Check whether the preliminary Niav = Limi for average speed (rpm) o ’:ﬁ
Em:;r:nb;nﬂmn: Mimax = Limit for maximum speed (fpm) Sheckoytche e pre il agise actad el Miay = 1440 rpm = 3600 rpm (Max average input speed of size 40) 'g §IJ
rating table, r:ﬂn;;:;a:sﬁes A T il AR e i Nimax = 1680 rpm = 5600 rpm (Max input speed of size 40) % ﬁ\ﬁ
LS 4 B : n
=3
o ®
. e ) =
Obtain the value of each application motion = NS O ©
s e I an are equa or
profile. Check whether T+ and T are less than the repeated peak torque i fecl peak toreue f it T4 =400 Nm = §17 Nm {Limit of repeated peak torque of size 40) =
. specification. i & T3 =200 Nm = 817 Nm (Limit of repeated peak torque of size 40} e (]
Load torque Tn (Nm) ’ i "g %’J
Time tn (sec) o :
: @ 7 N )
Output rotational d nn( ) i @ &
utput rotational spee (rpm) 3 & th
= @
( '_Q Check whether Ts is equal to or less than the © “n‘ g
= = @ E
Normal operation pattern Check whether T- s less than the the momentary peak torque E ZbYetkoy R TIe spc eatinh S SR Ml L R e R sy N = 2
Starting (acceleration) 1 SR £ z_ =
Steady operation ) 2 v s 28
(constant velocity) W : = =8
Stopping (deceleration) 2 s =
Dwell Calculate (N} the allowable ) g Calculate the allowable number (Ns) rotation during impact 104 o @
number of rotations during 104 8 torque and confirm = 1.0x104 Mg =—14rpm-120 = 1190 = 1.0x104 5
Maximum rotational speed impact torque. Ns= mRr . Ns £ 1.0=104 5 2-Tv0,15 sec E
Max. output speed no max 2 50 t g g
Manx. input rotational speed ni max & o
(Restricted by motors) § v E
= =
Emergency stop torque g ST, e
\When impact torque is applied : Calcuiate the lifetime. = . m 3 rpm &
Lo = 7000 | 28 Rim i e 7
2 5 Calculate the lifetime. Tr @ nr
Required life Lig= ?mo-( o ) : ( e )(hnurs)
L1o = L (hours) Check whether the calculated life Is equal to or more than the life of the wave generator (see Page 12).
L1g =7610 hours = 7000 (life of the wave generator: L10)
Check whether the calculated life is equal to or more than the life of
the wave generator (see Page 13). v
3 The selection of model number CSF-40-120-2A-GR s confirmed from the above calculations.

The mode| number is confirmed. ]
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Lubrication

Component Sets: CSD-2A, CSF-2A, CSG-2A, FB-2, FB-0, FR-2,

SHF-2A, SHG-2A and SHD and SHG/SHF -2S0 and -2SH gear units:

Grease lubricant and oil lubricant are available for lubricating the
component sets and SHD gear unit. It is extremely important to
properly grease your component sets and SHD gear unit. Proper
lubrication is essential for high performance and reliability. Harmonic
Drive® component sets are shipped with a rust- preventative oil. The
characteristics of the lubricating grease and oil types approved by
Harmonic Drive are not changed by mixing with the preservation oil.
It is therefore not necessary to remove the preservation oil
completely from the gear components. However, the mating surfaces
must be degreased before the assembly.

Gear Units: CSG/CSF 2UH and 2UH-LW, CSD-2UF and -2UH,
SHG/SHF-2UH and 2UH- LW, SHG/SHF-2UJ; CSF Supermini, CSF
Mini, and CSF-2UP.

Grease lubricant is standard for lubricating the gear units. You do not
need to apply grease during assembly as the product is lubricated
and shipped.

See Page 19 for using lubricant beyond the temperature range in
table 16-2.

* Contact us if you want consistency zero (NLGI No.0) for maintenance reasons

Name of lubricant Table 016-1
Harmonic Grease® SK-1A

Harmonic Grease® SK-2

Harmonic Grease® 4B No.2

Industrial gear oil class-2 (extreme pressure) 1ISO VGES

Temperature Table 0 16-2
SK-1A 0°Cto + 40°C

SK-2 0% o +40°C

4B No.2 -10°Cto + 70°C

ISOVG68 0°C to+ 40°C

* The hottest section should not be more than 40° above the ambient
temperature.

Mote: The three basic components of the gear - the Flexspline, Wawve Generator and
Circular Spline - are matched and serialized In the factory. Depending on the product
they are either greased or prepared with preservation oil. Then the individual
components are assembled, |f you receive several units, please be careful not to mix
the matched compenents. This can be avoided by verifying that the serial numbers of
the bled gear comy ts are identical.

Grease |ubricant

m Types of lubricant

Harmonic Grease® SK-1A
This grease was developed for Harmonic Drive® gears and features good
durability and efficiency.

Harmonic Grease® SK-2

This grease was developed for small sized Harmonic Drive® gears and
features smooth rotation of the Wave Generator since high pressure additive is
liquefied.

Harmonic Grease® 4B No.2
This has been developed exclusively for the CSF and CSG and features long
life and can be used over a wide range of temperature.

(Note)

1. Grease lubrication must have proper sealing, this is essential for 4B No 2.
Rotating part: Gil seal with spring is needed.
Mating part: O ring or seal adhesive is needed.

2. The grease has the highest deterioration rate in the region where the grease
is subjected to the greatest shear (near wave generator).
Its viscosity is between JIS No.0 and No.00 depending on the operation.

Table 016-3

0 355 to 385
00 400 to 430

Grease specification Table 016-4

. . . Composite
Base oil Refined oil Refined oil hydrocarbon oil
Base Viscosity
¢St (25°C) 265 to 295 265 to 295 290 to 320
Thickening agent Lithium soap Lithium soap Urea
base base
Bl commancy No. 2 No. 2 No.15
No. i H o
Additive Extreme-pressure | Extrerne-pressure | Extreme-pressure
additive, others additive, others additive, others
Drop Point 197°C 198°C 247°C
Appearance Yellow Green Light yellow
" Syears in sealed | 5years in sealed | 5 years in sealed
Siorage lfe condition condition condition
—09-

m Compatible grease by size

Compatible grease varies depending on the size and reduction
ratio. See the following compatibility table. Ve recommend
SK-1A and SK-2 for general use.

Ratios 30:1 Table 016-5
SK-1A = = — = © o o
SK‘2 o o o o = e =
4B No.2 iy i Ay it =] =] =]
Ratios 50:1* and above Table 016-6
SK-1A — = = s o o o
SK-2 o o o o Pt Ay A%
4B No.2 — = o o o O a]
SK-1A o o o o =] o o o
SK-2 A - - - - - - -
4BNo.2 5] u] o 5] o a] m] =]

o © Standard grease
semi-standard grease
1 - Recommended grease for long life and high load
* Qil lubrication is required for component-sets size 50 or larger
with a reduction ratio of 50:1.

Grease characteristics Table 016-7

o|>(e|°
o|>(o|°
>0 06

Durability

Fretting resistance
Low-temperature performance
Grease leakage

Exceilent
Good
Use Cautior: A

m When to replace grease

The wear characteristics of the gear are strongly influenced by the
condition of the grease lubrication. The condition of the grease is
affected by the ambient temperature. The graph 017-1 shows the
maximum number of input rotations for various temperatures. This
graph applies to applications where the average load torque does
not exceed the rated torque.

Calculation formula when the average load torque

exceeds the rated torque Formula 017-1

B Other precautions

lubrication problems.

Formula Symbols Table 017-1

Grease change (if average load input
torque exceeds rated torque) revolutions

Grease change {faverage load torme | |, M0 | go the Graph 017-1
is equalto orless than raled torque) | (From Graph) X

Rated torque Nm See the "Ratings Table"

Qil lubricant

m Types of oil

of each series.
Calculation formula:
Average load torque Nm See Page 014,
1. Avoid mixing different kinds of grease. The gear should be in
an individual case when installed.
2. Please contact us when you use HarmonicDrive® gears at
constant load or in one direction continuously, as it may cause
3. Grease leakage. A sealed structure is needed to maintain the high
durability of the gear and prevent grease leakage.
m See the corresponding pages of the design guide of each series for “Recommended
minimum housing clearance,” Application guide” and “Application quantity.”
The specified standard lubricant is “Industrial gear oil class-2 (extreme pressure) ISO VG68.”
We recommend the following brands as a commercial lubricant.
Table 018-1
s : T Idemitsu .
Mobil il Exxon Shell COSMO Qil | Japan Energy | NIPPON Qil Kasan General Qil Kluber

Maobilgear Spartan Omala Qil Cosmo gear
600XP63 EP68 68 SE68

Daphne super| General Qil
ES gear Bonock MBS, phgear P SP gear Syntheso

G638 Bonock AX68 LWES roll 68 D-68EP

m When to replace oil

First time s 100 hours after starting operation
Second time or after

Every 1000 operation hours or every 6 months

Note that you should replace the oil earlier than specified if the operating

condition is demanding.

m See the corresponding pages of the design guide of each series for specific details.

Lubricant for special environments

When the ambient temperature is special (other than the “temperature range of the operating environment” on Page 016-2),
you should select a lubricant appropriate for the operating temperature range.

High temperature lubricant Table 019-2

Grease Mobil grease 28: Mobil Oil —5Cto+1680°C
Qil Mobil SHC-626: Mobil Oil -5'Cto +140°C
Low temperature lubricant Table 019-3

Multemp SH-KII: Kyodo Oil —-30°Cto + 50°C
Grea
Isoflex LDS-18 special A: _nes .
KLUBER 25°Cto +80°C
SH-200-100CS: Toray Silicon [ —40Cto+140°C
Qil
Syntheso D-32EP; _og ;
KLUBER 25'Cto+90°C

As the available temperature range indicates the temperature
of the independent lubricant, restriction is added on operating
conditions (such as load torque, rotational speed and operating
cycle) of the gear. When the ambient temperature is very high
or low, materials of the parts of the gear need to be reviewed
for suitability. Contact us if operating in high temperature.

Harmonic Grease 4B No.2 can be used in the available
temperature range shown in table 019-1. However, input
running torque will increase at low temperatures, and grease
life will be decreased at high temperatures due to oxidation and
lubricant degradation.
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Torsional Stiffness

Stiffness and backlash of the drive system greatly affects the
performance of the servo system. Please perform a detailed
review of these items before designing your equipment and
selecting a model number.

m Stiffness

Fixing the input side (wave generator) and applying torque to the
output side (flexspline) generates torsion almost proportional to
the torque on the output side. Figure 018-1 shows the torsional
angle at the output side when the torque applied on the output
side starts from zero, increases up to +T 0 and decreases down to
—To. This is called the “Torque — torsion angle diagram,” which
normally draws a loop of 0 = A- B - A" — B' — A. The slope
described in the “Torque — torsion angle diagram” is represented
as the spring constant for the stiffness of the HarmonicDrive ®
gear (unit: Nm/rad).

As shown in Figure 020-1, this “Torque — torsional angle diagram”
is divided into 3 regions, and the spring constants in the area are
represented by K1, K2 and Ks.

K1 -+ The spring constant when the torque changes from [zero] to [T4]
Kz -+ The spring constant when the torque changes from [T1] to [T2]
Kz -+ The spring constant when the torque changes from [T2] to [T3]

m See the corresponding pages of each series for values of the
spring constants (K1, Kz, K3} and the torque-torsional angles
(Ta, Tz, - 81, 82).

m Example for calculating the torsion angle

The torsion angle (8) is calculated here using
CSF-25-100-2A-GR as an example.

When the applied torque is T 1 or less, the torsion angle 8 w1
is calculated as follows:
When the load torque Tw1=2.9 Nm
B =TulKs
=2.9/3.1x10°
=9.4x10rad(0.33 arc min}

When the applied torque is between T 1 and Tz, the torsion
angle 812 is calculated as follows:
When the load torque is T12=39 Nm
Bz =B1+(T-Ti)/Ka
=4.4x10+ +(39-14)/5.0x10
—9.4x10+ rad(3.2 arc min}

VWhen a bidirectional load is applied, the total torsion angle will
be 2 x Bux plus hysteresis loss.

* The tersion angle calculation is for the gear component set only and does
not include any torsional windup of the outpul shaft.

Note: See p.120 for torsional stiffness for pancake gearing .

= s

B Hysteresis loss (Silk hat and cup style only)

As shown in Figure 020-1, when the applied torque is increased to
the rated torque and is brought back to [zero], the torsional angle
does not return exactly back to the zero point This small difference
(B — B') is called hysteresis loss.

m See the corresponding page of each series for the hysteresis

loss value.
Torque - torsion angle diagram Figure 20-1
Torsion angle
A
Hysteresis loss
¥
Torque
-T 7 /° +T
B
A
Spring constant diagram Figure 20-2

Torsion angle

Ko

Torque Limits

m Strength of flexspline

The Flexspline is subjected to repeated deflections, and its strength
determines the torque capacity of the Harmonic Drive® gear. The
values given for Rated Torque at Rated Speed and for the allowable
Repeated Peak Torque are based on an infinite fatigue

life for the Flexspline.

The torque that occurs during a collision must be below the
momentary peak torque (impact torque). The maximum number of
occurrences is given by the equation below.

m Buckling torque

When a highly excessive torque (16 to 17 times rated torque) is
applied to the output with the input stationary, the flexspline may
experience plastic deformation. This is defined as buckling torque.

* See the comesponding pages of each series for buckling torgue values.

m Ratcheting torque

When excessive torque (8 to 9 times rated torque) is applied
while the gear is in motion, the teeth between the Circular Spline
and Flexspline may not engage properly.

This phenomenon is called ratcheting and the torque at which
this occurs is called ratcheting torque. Ratcheting may cause the
Flexspline to become non-concentric with the Circular Spline.
Operating in this condition may result in shortened life and a
Flexspline fatigue failure.

— Figure 013-1

Flexspline

“Dedoidal" condition.

Positional Accuracy

Positional Accuracy values represent the difference between the
theoretical angle and the actual angle of output for any given input.
The values shown in the table are maximum values.

m See the corresponding pages of each series for transmission
accuracy values.

Example of measurement Graph 021-1

B;r '-'fll |.Jn R \H‘l AR AAAAA Iﬂlll‘r\lnﬂ Ih'Jh'
1|'||"i| WU'IUWW"‘"I“‘""‘n"'l.l'l“.f'.ﬁ"‘f\‘ i

m Backlash (Silk hat and cup style only)

Hysteresis loss is primarily caused by internal friction. It is a very
small value and will vary roughly in proportion to the applied load.
Because HarmonicDrive® gears have zero backlash, the only true
backlash is due to the clearance in the Oldham coupling, a
self-aligning mechanism used on the wave generator. Since the
Oldham coupling is used on the input, the backlash measured at
the output is extremely small (arc-seconds) since it is divided by
the gear reduction ratio.

Vibration

Table 021-1
Transmission accuracy
Input angle
Actual output angle
Reduction ratio
Formula 021-1

The primary frequency of the transmission error of the
HarmonicDrive® gear may cause a vibration of the load inertia . This
can occur when the driving frequency of the servo system including
the HarmonicDrive® gear is at, or close to the resonant frequency of
the system. Refer to the design guide of each series.

The primary component of the transmission error occurs twice per
input revolution of the input. Therefore, the frequency generated by
the transmission error is 2x the input frequency (rev / sec).

If the resonant frequency of the entire system, including the
HarmonicDrive® gear, is F=15 Hz, then the input speed (N) which
would generate that frequency could be calculated with the formula
below.

Formula 021-2

- B0 = 450 rpm

The resonant frequency is generated at an input speed of 450 rpm.

How to the calculate resonant

frequency of the system Formula 021-3

adAy Jusuoduion seLss SO

Formula variables Table 021-2
The resonant frequency of the
system Hz
Spring constant Nmirad | See pages of each series
Load inertia kgm?
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Rating Table Definitions Design Guidelines

See the corresponding pages of each series for values,

S ideli
m Rated torque Design guideline

_|
e . . @
Rated torque indicates allowable continuous load torque at rated input speed. The relative perpendicularity and concentricity of the three basic Harmonic Drive® elements have an important influence on accuracy % ii
m Limit for Repeated Peak Torque (see Graph 12-1) and service fe: | . ) ) ) o g‘fﬁ
During acceleration and deceleration the Harmonic Drive @ gear experiences a peak torque as a result of the moment of inertia of the Misalignments will adversely a'ffect‘performapoe and rellablllty,‘ Compliance with 'recommendec_l assembly tol'era'nces is essential in order 8 -é
output load. The table indicates the limit for repeated peak torque. for the advantages of Harmonic Drive® gearing to be fully realized. Please consider the following when designing: = 3&.4
o (1) Input shaft, Circular Spline and housing must be concentric. Fig. 024-1 D
m Limit for Average Torque (2) When operating, an axial force is generated on the wave generator. Input (1) 2 ai
In cases where load torgue and input speed vary, it is necessary to calculate an average value of load torque. The table indicates bearings must be selected to accommodate this axial load. See page 27. /j (5)
the limit for average torque. The average torque calculated must not exceed this limit. (calculation formula: Page 14) (3) Even though a HarmonicDrive® gear is compact, it transmits large torques. o //
fod Therefore, assure that all required bolts are used to fastened the circular : ol
m Limit for Momentary Peak Torque (see Graph 12-1 : : 4 ; —/\/ /
) ry e P : ) . ) spline and flexspline and that they are tightened to the recommended torque. Tt // /
The gear may be subjected to momentary peak torgues in the event of a collision or emergency stop. The magnitude and 4) Asthe f i st |astic def " Vo A aiiaT g gl 7 )
frequency of occurrence of such peak torques must be kept to a minimum and they should, under no circumstance, occur during “@ b h:: e;:spﬂlne |s|§ u je(;t :10 - a‘stlcl £ OI'I’"I"IELIO;. tf e 4 '_"'h:,I'T"T'a ¢ e:ranl?e — ﬂ[ @4—@ Q % @)
normal operating cycle. The allowable number of occurrences of the momentary peak torque may be calculated by using formula 13-1. etwesn ihe Nexspline a‘n P”S'“*? 15 reqlirac, heler o= inimum Housing A T < S M
Clearance" on the drawing dimension tables. ==m| . I b0
H i . S——— « [ | M =L
® Maximum Average Input Speed Maximum Input Speed (5) The input shaft and output shaft are supported by anti-friction bearings. g — thi0)
Do not exceed the allowable rating. (calculation formula of the average input speed: Page 14). As the wave generator and flexspline elements are meant to transmit pure / f]:| |]'H‘ "L‘ © 0N
z torgue only, the bearing arrangement needs to isolate the harmonic gearing / ‘ ! @ T
® Moment of Inertia : : : / . &
L s . from external forces applied to either shaft. A common bearing ¥ t | 4 [ o
The rating indicates the moment of inertia reflected to the gear input. arrangement is depicted in the diagram / | = |
’ (3) / [ =
{68) A clamping plate is recommended (item 6}. Its purpose is to spread ( b / \ g ?ﬁ
L -f f th t fastening forces and to avoid any chance of making physical contact with (; / \ o {*:“,-
I e 0 e Wave ge ne ra 0 I' Tabla 012-1 the thin section of the flexspline diaphragm. The clamping plate shall not g’ / il
" exceed the diaphragm's boss diameter and is to be designed in @ ®) (@ 5
m Life of the wave generator Life accordance with catalog recommendations. S

The life of a gear is determined by the life of the wave Seiiss iging CSF, CSD, SHF, SHD, CSG, SHG
generator bearing. The life may be calculated by using the i

: L 7.000 hours 10,000 hours
input speed and the output load torque. E— 35,000 hours 50,000 hours

* Life is based on the input speed and output load torque from the rating table

Bearing support for the input and output shafts

For the component sets, both input and output shafts must be supported by two adequately spaced bearings in order to withstand external radial and axial
forces without excessive deflection. In order to avoid damage to the component set when limited external loads are anticipated, both input and output shafts
must be axially fixed. Bearings must be selected whose radial play does not exceed 1SO-standard C 2 class or “normal” class. The bearings should be
axially and radially preloaded to eliminate backlash.

Examples of correct bearing arrangements are shown in fig 025-1.

Table 012-2

Life of Lo or L=
Rated torque

Calculation formula for Rated Lifetime Formula 012-1
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Rated input speed
Output
Average load torque on the output side (calculation formula: Page 14) p Ll Input L— Output Output
Average input speed (calculation formula: Page 14) ) fo—rdﬁ‘\ ; —O— |/_L| 3 (_O_)
_5 1 / L o — ]
— I=:

On starting torque

Output D_tj_l‘[‘ —— Input Output

Starting torque refers to that when FH harmonic reducer is mounted on the shell and applied torque to the input side (high-speed side), £ ! f_LI 2 (—D—] ;—D—'_[
“start-up torque" produced by the instantaneous rotation of the output side (low-speed side). The values shown in the series tables are the o M 2 ] 3y i
maximum and the lower limit is about 1/2-1/3 of the maximum. 0 8 8
On increasing starting torque g
Increasing starting torque refers to that when FH harmonic reducer is mounted on the shell and applied torque to the input side (high-speed Wave generator §'I]
side), "start-up torque” produced by the instantaneous rotation of the output side (low-speed side). The values shown in the series tables are - ﬁﬁ
the maximum, and the lower limit is about 1/2 of the maximum. m Structure of the wave generator By

The wave generator includes an Oldham's coupling type with a self-aligning structure and an integrated solid wave generator without a self-aligning : ﬂ

structure, and which is used depends on the series,

Load-free operating torque

See the diagram of each series for details. The basic structure of the

Load-free operating torque refers to the necessary input side (high-speed axle side) torque for rotating the FH harmonic reducer under no-load wave generatorany ihe-shepe areshown below;

conditions. For reduction ratios other than 100, please add the correction amount shown in each series to calculate. Fig. 026-1 4y Ball Separator Structure of Oldham's coupling Fig. 026-2
© @ W B P | B Neeimem s

Efficiency characteristics 4 S (@ nsen

(3) Rubwasher
W / (8) Snapring

Efficiency varies according to the following conditions. (7) Wave generator hub

]

| Reduction ratio
m Input speed
® Load torque
B Temperature H
B Lubrication conditions (types and its amount of use)
M Efficiency correction oefficient

When the load torque is less than the rated torque, the efficiency decreases.

Please calculate the correction coefficient Ke according to the series of efficiency
correction coefficient tables, and calculate the efficiency by referring to the following
calculation example.

Qldham's coupling Solid wave generator
13- L . -14-



m Maximum hole diameter of wave generator

Assembly Precautions

Hole diameter of the wave generator Fig. 027-1
The standard hole dimension of the wave generator is shown for Sealing
each size. The dimension can be changed within a range up to the : " :
maximum hole dimension. We recomm?end the dimensi%n o? keyway = —_ : i sl boccodaudeniranicabadleid codivaicn lablsiat =
; : Z Sealing is needed to maintain the high durability of the gear and prevent E% :j:i
based on JIS Standarq‘ Itis necessar){ that the dimension of grease leakage. Recommended for all mating surfaces, if the o-ring is not o ‘ﬂﬁ'
keyways should sustain the transmission torque. H used. Flanges provided with o-ring grooves must be sealed when a proper g I
* Tapered holes are also available seal cannot be achieved using the o-ring alone. ::Iessnghich penetrate | Use O-ring (supplied with the product) o ﬁ
usi 415
) ) « Rotating Parts - Oil seal with spring is needed. Output =
In cases where a larger hole is required, use the wave generator * Mating :ange - O-ring or sealzdhgesive is needed side Screw lock adhesive which has effective g"
without the Oldham coupling. The maximum diameter of the hole ’ Installation screw /bolt | saa) (| OCTITE® 242 is recommended)
should be considered to prev;ent deformation of the WWave Generator RO IR JICH B § St
: L > lock (LOCTITE® 242 is Flange surfaces Use O-ring (supplied with the product)
plug by load torque. The dimension is shown in the table below and recommended) or seal adhesive. Input SRR s
includes the dimension of depth of keyway. side | Motor output shaft seal on the output shaft,
(This is the value including the dimension of the depth of keyway.) (et [Fyour use Hamenic Grease dahe.2. st ssaling i rauied =
w
@ Assembly precautions g 8
» 0
The wave generator is installed after the flexspline and circular spline. If the wave generator is not inserted into the flexspline last, gear teeth scuffing damage $ a
or improper eccentric gear mesh may result. Installation resulting in an eccentric tooth mesh (Dedoidal) will cause noise and vibration, and can lead to early © 0N
failure of the gear. For proper function, the teeth of the flexspline and Circular Spline mesh symmetrically. g,_';' m
_ _ ) Table 027-1 m Precautions on the wave generator m Precautions on the flexspline § ?I]
Hole diameter of the wave generator hub with Oldham coupling Unit: mm 1. Avoid applying undue axial force to the wave generator during 1. Mounting surfaces need to have adequate flatness, smoothness, ié ZA
ey - g 5 5 1 7 = s - o o o o o inserting it is recommended and will ease the process. 2. Especially in the area of the screw holes, burrs or foreign matter should % %
i 2. If the wave generator does not have an Oldham coupling, not be present. e
Mitirumbos el = — 3 4 5 5 i 10 10 10 13 16 15 19 £t extra care must be given to ensure that concentricity and 3. Adequate clearance with the housing is needed to ensure no interference S
Maximurn hole dm]  — — 8 10 13 15 15 20 20 20 25 30 35 37 40 |nc||nat|on‘are within the f,peclﬁed Ilrr‘uts especially with the major axis of flexspline
T’h Prgca utlon; on the circular spllne' : 4. Bolts should rotate freely when installing through the mounting holes of the 2]
e circular Spline must not be deformed in any way during et d should h i arthe duiissto: e Haft Bat el o
Maxi ; : d ; Table 027-2 the assembly. It is particularly important that the mounting splinesana shoula nothave;any irregulanty due:tothe;shar boltndles S
aximum hole diameter without Oldham Coupling Unit: mm surfaces are prepared correctly being misaligned or oblique. % T
1. Mounting surfaces need to have adequate flatness, 5. Do not tighten the bolts with the specified torque all at once. Tighten the bolts ; g
. ; smoothness, and no distortion. temporarily with about half the specified torque, and then tighten them to the @ T
Metx: hdleidiag ¥ 10 14 17 20 23 28 36 2 a7 52 60 67 72 84 85 i ; specified torque. Tighten them in an even, crisscross pattern. @ T
[win pg ik rs.| 57 | 67 | 72 | 76 | 113 | 113 | 137 | 159 | 178 | 19 | 214 | 235 | 285 | 313 | 349 <. Espacially In thesanes of fne screw Holes, hurrs orforign @
matter should not be present. 6. The flexspline and circular spline are concentric after assembly. After g &
3. Adequate relief in the housing corners is needed to prevent installing the wave generator bearing, if it rotates in unbalanced way, check _g §|J
m Axial Force of Wave Generator T — _ interference with the corner of the circular spline. the mounting for dedoidal or non-concentric installation. =] ZH
When the gear is used to accelerate a load, the deflection of t he g Hgioars 4. The circular spline should be rotatable within the housing. Be sure 7. Care should be taken not to damage the flexspline diaphragm or gear _"'_:'1: a
Flexspline leads to an axial force acting on the Wave Generator. This there is not interference and that it does not catch on anything. teeth during assembly. -_g il
axial force, which acts in the direction of the closed end of the 5. When a bolt is inserted into a bolt hole d|:|ring ipstallgtion‘ Avoid hitting the tips of the flexpline teeth and circular spline teeth. @
Flexspline, must be supported by the bearings of the input shaft make sure that the bolt fits securely and is not in an improper Avoid installing the CS from the open side of the flexspline after the
(motor shaft). When the gear is used to decelerate a load, an axial — position or inclination. wave generator has been installed.
force acts to push the Wave Generator out of the Flexspline cup. 6. Do not apply terque at recommended torque all at once. m Rust prevention
Maximum axial force of the Wave Generator can be calculated by = First, apply torque at about half of the recommended value R © ; ; ;
the eguation shown below. The asisl Torce miny vary depending ori to all bolts, then tighten at recommended torque. Order of Although the Harmomc Drive gears come with some corrosion protection, the
: ! A 3 tightening bolts must be diagonal. gear can rust if exposed to the environment. The gear external surfaces
its operating Don(;llllor,. The value of axial force tends to be a larger F F L : T : . typically have only a temporary corrosion inhibitor and some oil applied. If an
number when using high torque, extreme low speed and constant e T — R —— — ) 7. Avoid pinning the circular spline if possible as it can reduce anti-rust product is needed please contact us to review the options.
operation. The force is calculated (approximately) by the equation. i‘)("?;";’r‘c?:n Iy ?‘__"'rg?'iﬁ" dfe";e‘:\:r'::inn the rotational precision and smoothness of operation.
In all cases, the \Wave Generator must be axially (in both srcoleration
directions), as well as torsionally, fixed to the input shaft. = "Dedoidal" state
—‘ Mormal engagement status Fig.02a-1  Deflection of the dial gauge Graph 029-3
(Note) . . . It is normal for the flexspline to engage with the circular spline symmetrically as o,
Please contact us for further information on attaching the Wave shown in Figure 029-1. However, if the ratcheting phenomenon, which is described = -
Generator to the input (motor) shaft. on Page 013, is caused or if the three parts are forcibly inserted and assembled, o Hormal
engagement of the teeth may be out of alignment as shown in Figure 029-2. This §= /\ /~< /"\
is called "dedoidal’. Note: Early failure of the gear will occur. EE ' .
" - " é% \-/ E \-/ P:a;malangltuf
Formula for Axial Force Table 027-3 m How to check "dedoidal g i the wave generator
[Rotwtonwto | cdoumontomia ] ottt L
. engagement is "dedoidal”.
Calculation example Eormula 027-1 =
30 F—2x—1x0.07xtan 32° : : : . L _ e s T
D Model name: CSF series (1) Judging by the irregular torgue generated when the wave generator turns eastaing e deflechon on the body of e fiesspine. @raph 029-4
50 F=2x%_1x0.07xtan 30° glz:: ) ) 533 1) Slowly turn the input shaft with your hand in a no-load condition. If you ~--02/2 Stus i Die! gauge
D eduction ratio: can turn it with average force, it is normal. If it turns irregularly, it may be
P m— et T i A Outpyt torqulxle, 3E|2 Nm e "dedoidal".
B RO D T B b L LSRN L 2) Turn the wave generator in a no-load condition if it is attached to a

382 motor. If the average current value of the motor is about 2 to 3 times the
* m) x0.07 xtan 30° normal value, it may be "dedoidal".

Symboals for Formula Table 027-4

- - {2) Judging by measuring vibration on the bedy of the flexspline
F Axial force N See Figure 027-2 J ging by g y P
D Size m F=380N The scale deflection of the dial gauge draws a sine wave as shown by the :
T Output torque Nm solid line in Graph 029-3 when it is normally assembled. When “"dedoidal” |

occurs, the gauge draws a deflected wave shown by the dotted line as the
flexspline is out of alignment.

—15- -16-



Checking Output Bearing

(Average radial load, average axial load, average output speed)

A precision cross roller bearing is built in the unit type and the gear head . . . . iy
type to directly support the external load (output flange) (precision 4-point When t_he radial load a_nd axial load vary, the life of cross roller bearing can be ® 4%
contact ball bearing for the CSF-mini series). determined by converting to an average load. = A7
Please calculate maximum moment load, life of cross roller bearing, and ) o
static safety factor to fully maximize the performance of a housed unit How to calculate the average radial load (Frav) Formula 031-1 Graph 031-1 e
(gearhead). R #
n See the corresponding pages on each series for main bearing o
specifications.
Fr!
'
o Fr:
(1) Checking the maximum moment load (Mmax) =
:g = Time S
Calculate maximum moment load Maximum moment load (Mmax) = allowable & : @0
(Mmax). moment (Mc) - ; . 2
' | Fr ;—r‘; M
(2) Checking the life 4 ol g &
| a = 5l
Calculate the radial load (Frav) and the average Calculate the radial load coefficient (x) Calculate ) o Fa? B 4H
axial load (Faav). P and the axial load coefficient (). P ifetime bttt & S S <ot thecss | Formula 031-2 8 / ! / 24
K] ! » Time =
(3) Checking the static safety coefficient | @
Calculate the static equivalent Check the static - T t2 Iia;’
radial load coefficient (Po). safety coefficient. (fs)
n:?
|
n' %o
|

= Time

How to calculate the maximum moment load

Maximum moment load (M max) is obtained as follows.
Make sure that Mmax = Me.

I Qutput speed +

How to calculate the average output speed (Nav)

fEORES &S JHS/OHS

Formula 030-1  External load influence diagram Fig. 030-1 Formula 031-3

o
i
G)
o
=L
T
o
@
=3
@
o
=4
=
-
o
=
(1}
=4
-_w__
a1

Symbols for Formula 030-1 Table 030-1

0

w

) L)
Load - Fixed e
Frmanx Max. radial load N(kgf) See Fig. 030-1. L o
Radial load o0
; ; Fr o &
F; Max. | load N See Fig. 030-1. 5 = s : R =
amax ax. axial loa (kaf) ee Fig @ . How to calculate the radial load coefficient (X) and axial load coefficient (Y) 3 5l

=
Lr,La m See Fig. 030-1. = ) 5 ﬁ
R et it | SeeFig. 030-1 and "Specification of SatTilR g1t = gng

3 ®

Fagy <15 | 4 | 045
Axial load Fraw2 (Frav (Lr+R) + Fav- La) /dp o7
Faav !

—> - 0.67 067 =
Fa Fraw?2 (Frav (Lr+R) + Fav- La) /dp Sl
o &
@ L
Symbols for Formula 031-4 Table 031-1 ;:ﬁ.‘ g
: See "How to calculate the average _‘” 23
Frav | Average radialload | N(ka | lonet" See Formula 031-1 8 7l
p: _ Eg 1]
Faav ; See "How to calculate the average s
Average exialload | N(kaf)| |2 v soe Formula 031-2, § ﬁ
LrLa — m | See fig. 030-1 Fg; :

- . - See Fig. 030-1 and "Main roller =

KNt amaur ™ | bearing specifications” of each series (]

dp Pitch circle diameter m See Fig. 030-1 and "Specification of
of a roller the output bearing” of each series.

=17~ -18-



Features

Calculate life of the output bearing by Formula 032-1.
You can calculate the dynamic equivalent radial load (Pc) by Formula 032-2,

Formula 032-1 Formuia 032-2 CSG/CSF Gear Unit g
CSF/CSG are housed component gear sets combined with a &
precision cross roller output bearing & flange. A highly rigid cross =3
roller bearing is built in to directly support (output bearing) the &
external load. They are a very compact, robust and easy to use o
gearhead solution. CSF and CSG are also available in lightweight =
Symbols for Formula 032-2 e B versions. W
Symbols for Fermula 032-1 3 " See "How to calculate the average
th T Table 032-1 Frav | Average radial load |MN(kgf) load.* See Formuta 034-1.
L ife hour
) : ) : See "How to calculate the average
Nay |AYSROSOUBUtIEEd | | SeeHowlocaloulste the Faav | Averageaxialload | NUGD) | ™\ oy gee Formula 0312
kad speed average load, " Pitch circle See Fig. 030-1 and "Specification of the Feat L)
- Rasic dynamic NkaT) See "Specification of the output P diameter m cutput bearing” of each series. eares @0
rated load kg bearing" of each series. o
— - X |Radial load cosfficient | — See Formula 031-4, m Zero backlash sl e
Pe Dynamic equivalent | N{kgf ) See Formula 032-2, m Compact design $ )
fw Load coefficient — See Table 032-3. Y Axial load coefficient _ See Formula 031-4, = High-torque capacity 3 %
i
g . i
Load coefficient Table 032-3 Lr La —, m See Figure 030-1, . H!gh Stlmj]?ss . . o AR
d m High-positional and rotational accuracies % B
— X — R Offset - See Fig. 030-1 and "Spesification of the © 4
Steady operation without impact and vibration 1to12 output bearing” of each series. % o
Mormal operation 121015 = " Structure of CSG/CSF series gear unit Fig. 124-1 38
Operation with impact and vibration 15t03 Mave |Average momentload | Nm . 2 CSFv. CSG = Al
=g
Circular Spline . i
: ; T : CSG high torque
How to calculate life during oscillating motion : :
iR caic = J J + 30% Higher torque than CSF series. S
Caleulate the life of the cross roller bearing during oscillating = The life has been improved by 43% (10,000 hours) compared x
motion by Formula 033-1. to CSF. =2 0D
Formula 033-1 Fig. 0331 Eircisss roliar 7 GI7
e beang = I CSF: standard torque s
e e + Reduction ratio of 30:1 included for high-speed @ T
7 iy a‘ =
’” T
i '\\ CSF/CSG-LW series: Lightweight (sizes 14 to 45) o %
/ 1 + 30% average lower weight than Standard Series. g §lj
) i 4 + Same performance as CSF/CSG series. = |
| | =T
Symbols for Formula 033-1 Table 033-1 ’l i o
Rated life for | ! e gf_!
Loc 1t ; hour —i | / | =
cmlllﬁlng motlch \.\ i - if) Wave Generator =i
. | Round trip ascillation \ . / =
m each minute Bom N / Output flange
c Basic dynamic rated |\, (kg 3 -,__,_:F:-/:/
load Flexspling
Dynamic equivalent ) i
Pc ool lead N{kgf See Formula 032-2. Oscillating angle
fvr Load coefficient o See Table 032-3. (Note) A small angle of escillation (less than § degrees) may cause fretting
S eciidiog Rl NEe See Fig. 0331, m;’ic;s:;g g;g:_cur since lubrication may not circulate properly. Contact us

How to calculate the static safety coefficient W Various mechanical equipmen
Basic static rated load is an allowable limit for static load, but its limit is determined by usage. In this case, static safety

coefficient of the cross roller bearing can be calculated by Formula 034-2. 5 oG : G ;
g " Vertical multi-joint robot Horizontal multi-joint robot Example of direct-connected servo motor
Formula 034-1 Formula 034-2

0O
&
w)
£
51
i1
=)
L

P
93]
L)
(93]
@
=2
w
o
(=}
=
o
(=}
=
@
=3
=
o
@

S
=
= M P
o L
N 0. O
Symbols for Formula 034-1 Table 034-1 Symbols for Formula 034-2 Table 034-2 ﬁ
Basic static See "Specification of the . 2 o ) 67
i rated load NI output bearing” of each series. Frmax [ Max. radial load N(kgf) & ﬁﬁ_
Static equivalent See "How to calculate '8 .é-
Po i :I Ioa d Mikgf) See Formula 034-2. Famax Max. axial load N(kgf) the maximum moment g | _B_ = ﬂ
- load” on Page 030. A g
" - ~
Static Safety Coefficient S B Mmax Max. moment load Nm(kgfm) I_Ll%] : e 5 g
di Pitch circle diameter _Sseealj gﬁ%?gse output ®
P of a roller M eaing® of each seriss. FEEEXTHBAFROSH ., WD KESXTHARARHUREIERD
When high rotation precision is required = HEESAETOEEN, SMEREBEERENERe, S RRRESTOER, SAERELCERR RS,
When shock and vibration are expected =2
Under normal operating condition =15
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Ordering Code Ordering Code

CSG -25-100-2UH - SP CSF -25 -100 - 2UH - SP =
H ) H - 5 * H Q E
: H 5 : $ i H =
i : H ] P— : " i % S
. § ' § : é 5...‘.--............. : g g.ﬁ
: : 3 : : v v v T a
v v A ¥V tabledzsd - g ]
Series Size Ratio " Model Special spacification B
] ; o ;
Series Size Ratio Madel Special specification 1 30 50 a0 100 i i
14 50 80 100 — — 17 30 50 80 100 120 -
17 50 80 100 120 - 20 30 s 80 100 120 160 LW=  Lightweight
20 0 80 100 120 180 25 30 50 80 100 120 160 e ok (sizes 14 to 45)
BE = = T 5 TiR 2A= Component type LW= Lightweight - 32 30 50 80 100 120 160 23:'_ ”t;"i‘tm i SP=  Special specification code
2 =0 80 100 120 160 2UH= Unit type SP= Special specification code 40 - 50 80 100 120 160 shaft 2
CSG 2UJ = Unit type with input shaft? 45 — 50 80 100 120 160 Blank=Standard product
40 50 80 100 120 160 Blank= Standard product 50 = 50 80 100 120 160
45 50 80 100 120 160 58 - 50 80 100 120 160
50 —_ B0 100 120 160 B5 — 50 80 100 120 160
58 —_ 80 100 120 160 *1 The reduction ratio value is based on the following configuration:
65 — 80 100 120 160 Input: wave generator, fixed: circular spline, output: flexspline
*2 Contact us for details.

*1 The reduction ratio value is based on the following configuration:
Input: wave generator, fixed: circular spline, output: flexspline

*2 Contact us for details. Rating table

Rating table m CSF Series Table 127-1

Limit for
® C3G Series Table 126-1 Rated Torque at Rg':aeted Umit for Avarage  Limit for Momentary Maxdimum Input Limit for Average Moment of

RL;""“ for Limit for Average  Limit for Momentary  Maximum Input Limit for Average Moment of

Peam Torque Peak Torque Speed (pm) | Input Speed (rpm) Inertia

Torque Peak Torque Speed (rpm) Input Speed (rpm) Inertis

oil Grease il Crease

1 4
lubricant  lubricant | lubricant  lubricanl =10 ‘kgm’ #10 %ghms'

Nm NM KO Ot bt lubcant Ioheant xio- | han g 54 | 055 | 18 18 | 69 | 070 | 35 3.6
cal u 0" #107 kgims’ ) . .
B 7o o7 23 23 - e T e 14 5 | 78 e 55 5% = 5 s e 14000 | B500 | 6500 | 3500 | 0.033 | 0.034
14 80 10 1.0 30 3.1 14 14 587 597 | 14000 | 8500 6500 3500 | 0.033 | 0.034 00| 7.8 0.80 28 29 1 1.1 54 5.5
100 10 10 36 a7 14 14 587 597 30 8.8 0.90 16 1.6 12 1.2 30 3.1
SO 2 o e o 4 2! : 17 x ;: ;: : i.: ﬁ 2: ;g ;‘; 10000 | 7300 | 6500 | 3500 | D.079 | 0.081
2 29 56 57 35 ; 1097 119 : i i & : ?
17 180% ; ) = = %1 2 g 1$ = 145 | 10000 | 7300 | 6500 | 3500 | 0079 | 0.081 100 | =24 24 54 55 39 4.0 108 1
120 | 31 3.2 70 7.2 51 52 | 100® | 117 ge02a 24 54 5.5 . 40 5 58
4L 30 15 1.5 27 28 20 2.0 50 5.1
50 33 33 73 74 44 45 127 13
50 25 25 56 5.7 34 35 98 10
. - - 196? 19‘3 = = = L 20 80 4 &8 4 i az A 127 13 10000 6500 6500 3500 0.193 0.197
20 100 | 52 53 i} 0.9 64 6.5 191 20 10000 | 6500 | 6500 | 3500 | 0.193 | 0197 100 40 21 &2 a4 a5 50 147 s - E
120 | &2 53 113 115 64 65 191 20 120| 40 4.1 87 89 49 5.0 147 15
160 | 52 5.3 120 12.2 64 6.5 191 20 160 | 40 21 o2 0.4 49 5.0 147 5
50 51 52 127 13 72 73 242 25 30 27 28 50 5.1 a8 3.0 a5 0.7
80 82 8.4 178 18 113 12 332 34 50 29 4.0 a8 10 56 5.6 186 19
25 100 | 87 8.9 204 21 140 14 369 38 7500 | 5600 | Se00 | 3500 | 0413 | 0.421 80 63 6.4 137 14 87 89 255 26
120 | er 88 | 217 2 140 14 *4 % 25 100 | 67 68 | 157 16 108 11 284 So|| o[ RE | SR et SO 4 ) a2
160 | &7 8.9 229 23 140 14 *4 4 120 | 67 6.8 167 17 108 1 304 31
50 29 10 281 29 140 14 497 51 160 | 67 6.8 176 18 108 11 314 3z
8o | 153 16 395 40 217 22 738 75 30 54 5.5 100 10 75 7.7 200 20
32 100 | 178 18 433 44 281 29 841 86 7000 | 4800 | 4600 | 3500 1.68 1.72 50 | 78 7.8 216 22 108 11 382 39
120 | 178 18 459 a7 281 29 892 91 80 | 118 12 304 31 167 17 568 58
. = port prt - . e = 32 06 [ -5 — i S s o = 7000 | 4800 | 4600 | 3500 | 1.69 1.72
50 178 18 523 53 255 26 802 o1 120 137 14 353 as 2186 22 686 70
160 | 137 14 372 38 216 22 686 70
80 | 268 27 675 69 369 a8 1270 130
50 | 137 14 402 41 196 20 686 70
40 100 | 345 a5 738 75 484 49 1400 143 5600 | 4000 | 3600 | 3000 4.50 459
120 | 382 ag 802 82 586 60 1510% | 154% 8 a0 21 =1 s 264 2 s Jag
e e % = 3 = 5 S Eew 40 100 | 265 27 568 58 372 38 1080 110 | 5600 | 4000 | 3600 | 3000 | 4.50 4.59
Lt i 120 294 30 617 63 451 46 1180 120
50 | 229 23 650 66 345 35 1235 126 160 | 204 20 847 & 51 e 1180 120
45 100 459 47 982 100 850 66 2041 208 5000 3800 3300 3000 8.68 8.86 80 313 az 706 72 390 40 1270 130
120 | 523 53 1070 109 808 82 2288 233 45 100 | 353 36 755 77 500 51 1570 | 160 | 5000 | 3800 | 3300 | 3000 | 868 | B.86
160 523 53 1147 117 819 84 2483 253 120 402 41 823 84 620 63 1760 180
80 49 1223 125 675 69 2418 247 160 | 402 41 882 90 630 64 1910 195
100 | 611 62 1274 130 866 88 2678 273 50 | 245 25 716 73 350 36 1430 146
al 120 | 688 70 | 1404 | 143 | 1057 | 108 | 2678 | 273 | 4500 | 3500 | 3000 | 2500 | 125 | 128 8o | 372 | 38 | 941 96 | 519 | 53 | 1860 | 190
160 70 1534 156 1096 112 3185 325 50 100 | 470 48 980 100 666 68 2060 210 | 4500 | 3500 | 3000 | 2500 | 125 12.8
80 714 73 1924 196 1001 102 3185 325 120 | 529 54 1080 110 813 a3 2060 210
100 | 908 92 2067 211 1378 141 4134 422 160 | 529 54 1180 120 843 86 2450 250
58 120 069 99 2036 298 1547 158 4329 441 4000 3000 2700 2200 273 27.9 50 176 18 1020 104 18 27 1960 200
160 069 09 2302 244 1573 160 4459 455 80 549 56 1480 151 770 79 2450 250
30 | 969 5 2743 280 15652 138 2836 493 58 100 | 696 71 1590 1862 1060 108 | 3180 325 | 4000 | 3000 | 2voo | 2200 | 27.3 27.9
120 | 745 76 1720 176 1190 121 3330 340
12 1 305 1
65 ) » - i i i pifs e 3500 | 2800 | 2400 | 1900 46.8 478 160 | 745 76 1840 188 1210 123 | 3430 350
120 | 1236 126 3263 333 2041 208 6175 630 i 5= s = 60 == =D 5
160 | 1238 126 3419 349 2041 208 8175 630 o i = Siig sz o %8 | o 80
(Note) 1. Moment of inertia: I=—}GD’ 65 100 | 951 a7 2300 235 1520 185 | 4750 485 | 3500 | 2800 | 2400 | 1900 | 488 47.8
2. See "Engineering data" on Page 12 for details of the terms. 120 | 951 a7 2510 256 1570 160 | 4750 485
3. The value of allowable max momentary torque is limited by the transmission torque of the unit, {See table 138-1, 2 on p.138.) 160 | 951 a7 2630 268 1570 160 | 4750 485

4. When using LW series, see the transmission torque of the unit (Table 138-3, 4 on p.138) for the allowable maximum momentary torque.
® o RA% - (Note) 1. Moment of inertia: I=1GD?

2. See "Engineering data” on Page 12 for details of the terms.



Outiine Dimensions Dimensions _____4 Tae 1201

You can download the CAD files from our website: harmonicdrive.net Unit: mm
Symbol Size 14 17 20 25 32 40 45 50 58 65 =
@A 73 79 93 107 138 160 180 190 226 260 S5
B* 41% 45% | 455 % 52 % % 725 % | 795 % % | 1045 %s| 115 %s g’ #
c 34 a7 38 48 57 66.5 74 85 97 108.5 g =
o0 Joriis 7% % | 75% % 5% % | 55% % | 75% | 65% SHE
D CSG-LW Series 2 2 %
J 2:3::“ % 8% 7.5 % 6% 5% 6% 5.5 %2 5% 7.5 % 6.5 s Eﬁ
f E 27 29 28 36 45 50.5 58 69 77 84.5
! F 7 8 10 10 12 16 16 16 20 24
G 2 2 3 3 3 4 4 4 5 5
CSG Series 35 4 5 5 5 5 6 6 6 6
CSG-LW Series 4 4 5 5 45 45 6 6 6 6
H CSF Series 35 4 5 5 5 5 6 6 6 6
CSF-LW Series 4 4 5 5 45 45 6 6 6 6 9
CSG Series 0.5 0.5 0.5 05 1 1.5 1 1 15 1.5 M
1 CSG-LW Series 11 1.1 11 1.1 1.2 1.6 1.6 1 15 1.5 &
CSF Series 0.5 1.1 1.1 11 1.2 1.6 1.6 1 15 15 =
Fig. 128-1 CSF-LW Series 11 1.1 1.1 1.1 1.2 1.6 1.6 1 15 15 ;
M1 94 95 9 2 15 5 6 8 10 10 g :
M2 & : = g E 2 B - 4 '8
. u oo 185 | 207 | 205 | 218 | 238 | 207 | 305 348 | 383 | 446 34
c N3 CSF Series =
E F St 176 195 20.1 20.2 22 27.5 279 32 34.9 40.9 :§ .
H i @O h7 56 63 72 86 113 127 148 158 186 212
L /’_ CSG Series 56 62 70 85 112 123 147 157 185 210
ho| / oP CSG-LW Series 54.6 61.6 69.6 85 110 124.5 143 155 183.4 208.4 L
= i CSF Series 55 62 70 85 112 123 147 157 185 210 o w
CSF-LW Saries 54.6 61.6 69.6 85 110 124.5 143 155 183.4 208.4 LI
CSG Series 425 49.5 58 73 96 109 127 137 161 186 5O
e a CSG-LW Series 40.5 47.5 55.5 71 91.1 103 123 130 155 180 w0 %
! ' ¢ CSF Series 425 495 58 73 96 109 127 137 161 186 ¥ =
N & M, ] g fe CSF-LW Series 40.5 47.5 55.5 71 91.1 103 123 130 155 180 § =
g%g"s‘lg“e’l § i;l?.— E QR1H7 11 10 14 20 26 32 32 40 46 52 S
i @R2 H7 - B < & F % z = 2 142 g 51
S 8 7 10 15 20 24 25 32 38 44 S #a
~ T h7 38 48 56 67(68) 90 110 124 135 156 177 s &
QU H7 6 8 12 14 14 14 19 19 22 24 B
B PN v - - 1382 163" 1632 1635 | 2182 | 2183 248" | 2738 §
W Js9 5 5 4 5 5 5 6 6 6 8
— X 23 27 32 42 55 68 82 84 100 110 _
r N3 Y 6 8 8 8 8 8 8 8 8 8 o0
* - z M4xg | M5x10 M6x9 | M8x12 | M10x15 | M10x15 | M12x18 | M14x21 | M16x24 | M16x24 @
- a 1 1 15 15 15 2 2 2 25 25 ;
c ob 65 71 82 % 125 144 164 174 206 236
E T Lo CSG Series 8 8 8 10 12 10 12 14 12 8
Hoo L = CSGLW Series 6 8 8 10 12 10 16 18 16 12
‘ : CSF Series 6 6 6 8 12 8 12 12 12 8
e = GSF-LW Series 6 8 8 10 12 10 16 18 16 12
e amm ) od 45 45 55 55 6.6 9 9 9 11 14
2-M3x4 (Size 14) | @-_ i pe 38 45 53 66 86 106 119 133 154 172
2-M3x6 (Size 17) CSG Series 8 8 8 10 12 10 12 14 12 8
{ L o 1 CSG-LW Series 6 8 8 10 12 10 16 18 16 12
~ f »
I ! CSF Series 6 6 6 8 12 8 12 12 12 8
: g @ ! 4 CSF-LW Series 6 8 8 10 12 10 16 18 16 12
______@__ ; g M4 M4 M5 M5 M6 M8 M8 M8 M10 M12
[ h 29.0x0.50 | 34.5%0.80 | 4084x1.14 | 5328x000 | S71 | Asse8-042 | S100 $105 5125 5135
L ]'I ; ~ i S50 S56 S67 s80 $105 s125 S145 8155 5180 5205
Lr = 5 ok 31 38 45 58 78 90 107 112 135 155
om 10 10.5 15.5 20 27 34 36 39 46 56
EI'L r 21.4 23.5 23 29 37 38.5 455 53 62.8 66.5
Q & CSG Series
’ e 14 0.8 1 14 1.4 a3 35 22 34 39
o o 2 2 24 28 3 5.5 6.1 5 6.8 7.6
Shape of the wave generator hub for size The shape on the output side Enlarged view of the input side CSF-LW Series ! : : : - /
CSG Series 0.52 0.68 0.98 1.5 3.2 5.0 7.0 8.9 14.6 20.8
{Note) Note that the length of the path of contact of the bolt will be within the depth of the female screw. If the length exceeds the size indicated Mass (kg) CSG-LW Series 0.32 0.46 0.64 1.1 22 3.5 5.1 7 11.3 16.2
by the symbol, Z, it will damage the flexspline. CSF Series 0.52 0.68 0.98 15 3.2 5.0 7.0 8.9 14.6 20.9
. " . R—— CSF-LW Series 0.32 0.48 0.64 1.1 2.2 3.5 5.1 7 113 16.2
e I e e e e iy i (note1) the dimension in parenthesis is for reduction ratio 30.
Please check the confirmation drawing or contact us for dime nsion tolerances not shown on the drawing. @ 'The B, D, and t values indicate relative position of individual gearing @ Wave generator is removed when the product is deliverad.
components (wave generator, flexspline, circular spline). Please strictly e CSF & CSG-LW available in sizes 14 to 45.

adhere fo these values when designing your housing and mating parts.

-23- -24-



Positioning accuracy See "Engineering data” for a description of terms,

Size

Table 150-1

Unt: X10"rad (arc-min)

Ratio Specification 14 17 20 25 32 40 to 65
Standard 5.8 44 44 4.4 44 —
% product 2y 1.5 (1.5 (1.5) (1.5) —
pecial = — 29 29 2.9 =
product —_ —_ ) (&) 1 —
Stand 4.4 44 29 29 29 29
s product (1.5) 1.5) 1) 1) (1) 1)
Sy 29 29 15 1.5 1.5 15
product 1) {1) (0.5) (0.5) (0.5) (0.5)
HySte resis loss See "Engineering data" for a description of terms. bl (a0
. Bizs 14 17 20 25 32 40 or more
% %10 rad a7 8.7 8.7 8.7 8.7 —
arc min 3.0 3.0 3.0 3.0 3.0 —
% %10"rad 5.8 58 5.8 58 58 58
arc min 20 20 2.0 20 20 2.0
80 or *10-ad 2.9 29 29 29 2.9 29
more arc min 1.0 1.0 1.0 1.0 1.0 1.0
Max. backlash quanﬁty See "Engineering data" for a description of terms.
Table 150-3
Ratio Stz B4 17 20 25 a2 40 45 50 58 65
20 *10"rad 291 16.0 13.6 136 1.2 — — — — —
arc sec 60 33 28 28 23 — — — — —
50 *107*rad 175 9.7 8.2 8.2 6.8 6.8 58 58 4.8 4.8
arc sec 36 20 AT 1T 14 14 12 12 10 10
80 *10"*rad 1.2 6.3 53 53 4.4 44 39 39 29 29
8rC 88 23 13 1M 11 9 9 8 8 6 6
100 =10 %rad 8.7 48 4.4 4.4 34 34 2.9 29 24 24
arc sec 18 10 ] 9 7 T 6 6 5 5
120 %10 *rad — 39 3.9 39 29 2.8 24 24 19 1.9
arc sec — 8 8 8 6 6 5 5 4 4
160 *10"*rad — — 29 29 24 24 1.9 1.9 15 15
BrC 68c _ —_ 6 6 5 5 4 4 3 3
Torsional Stiffness i ;
See "Engineering data" for a description of terms. Table 1504
Size
Symbol 14 17 20 25 32 40 45 50 58 65
T, 2.0 3.9 7.0 14 29 54 76 108 168 235
0.20 0.40 0.70 14 3.0 55 7.8 1 17 24
T 6.9 12 25 48 108 196 275 382 598 843
0.7 1.2 25 49 1 28 39 61 B6
K. *10'Nm/rad 0.19 0.34 0.57 1.0 24 — — — — —
0.056 0.10 0.17 0.30 0.70 — — — — —
K *10*Nmrad 0.24 0.44 0.71 1.3 3.0 — — — — —
0.07 0.13 0.21 0.40 0.89 —_ —_ —_ —_ —_
K ®10*Nm/rad 0.34 0.67 11 2.1 49 — — — — —
Reduction kgimacmin|  0.10 0.20 0.32 0.62 15 — = — = —
ratio 8 *10™rad 10.5 11.5 12.3 14 121 —_ _ —_ —_ —_
¥ acmn| 3.8 40 4.1 47 43 = = — = =
a *10™rad 31 30 38 40 38 — — — — —
arc min 10.7 10.2 12.7 13.4 133 — — — — —
K. *10*Nmirad 0.34 0.81 1.3 2.5 54 10 15 20 3 44
g 0.1 0.24 0.38 0.74 16 3.0 43 59 9.3 13
K *10°Nm/rad 047 1.1 18 34 78 14 20 28 44 61
kgfm/arc min 0.14 0.32 0.52 1.0 2.3 4.2 6.0 8.2 13 18
Reduction K *10*Nm/rad 0.57 13 23 4.4 98 18 26 34 54 78
r;go kgfm/arc min 0.17 04 0.67 1.3 29 53 7.6 10 16 23
a *10™rad 58 49 52 55 55 52 52 55 5.2 5.2
arc min 20 17 1.8 1.9 1.9 1.8 1.8 19 18 1.8
a *107'rad 16 12 154 15.7 15.7 15.4 15.1 15.4 15.1 15.1
arc min 5.6 4.2 53 54 54 53 5.2 53 52 5.2

* The values in this table anes reference values, The minimum value Is approximataly 80% of the displayed value.
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Table 151-
Size
Symbol 14 17 20 25 32 40 45 50 58 65
T Nm 20 39 7.0 14 29 54 76 108 168 235
kgfm 0.20 0.40 0.70 14 3.0 55 7.8 11 17 24
T Nm 6.9 12 25 48 108 196 275 382 598 843
kgfm 0.7 1.2 25 49 11 20 28 39 61 86
K, *10Nm/rad 047 1 1.6 31 6.7 13 18 25 40 54
kgfm/arc min 0.14 03 0.47 0.92 2.0 38 5.4 74 12 16
K. =10‘Nm/rad 0.61 14 25 5.0 1 20 29 40 61 88
kgfm/are min 0.18 04 0.75 1.5 3.2 6.0 8.5 12 18 26
Reduction| Ke *10"Nm/rad 0.71 16 29 5.7 12 23 33 44 71 a8
ratia i min 0.21 0.46 0.85 1.7 3.7 6.8 97 13 21 29
800or a *10%rad 4.1 39 4.4 4.4 4.4 4.1 4.1 44 41 44
more acmn| 14 13 15 15 15 14 14 15 14 15
a *10"rad 12 9.7 1.3 1.1 116 141 1.1 1.1 1.1 13
arcmin 4.2 3.3 3.9 38 4.0 3.8 3.8 38 38 3.9
* The values in this table are refarence values. The minimum value is approximately B0% of the displayed value.
See "Engineering data" for a description of terms. As the values in the table below vary depending on the use conditions,
use them as reference values, Table 151-2
m CSG Series Unit: Nem
50 4. 5. 8.6 34 6 B5 — — p—
80 31 4.4 54 10 21 39 54 73 108 154
100 28 3.7 4.7 - X:] 20 34 47 64 97 132
120 _— 34 4.2 8.0 17 Hn 43 57 88 121
160 — — 36 6.9 15 26 36 50 75 102
Table 151-3
m CSF Series Unit: Nem
30 6.4 g. 5 4 s s s s —
50 4.1 6.1 7.8 15 31 55 77 110 160 220
80 28 4 4.9 9.2 19 35 49 66 98 140
100 25 34 43 8 18 K 43 58 88 120
120 —_ 31 38 7.3 15 28 39 52 80 110
160 = = 33 6.3 14 24 33 45 68 93
Backdriving torque See "Engineering data” for a description of terms. As the values in the table below vary depending on the
use conditions, use them as reference values. Table 194ri
m CSG Series Unit:
e e 14 17 20 25 32 40 45 50 58 85
18 33 52 99 20 36 52 —_ —_ —_
80 1.8 33 5.3 10 21 36 53 69 106 154
100 2 38 5.6 11 22 40 56 75 121 165
120 — 39 6.1 12 24 43 81 80 121 176
160 _ —_ 7 14 29 51 70 94 143 198
m CSF Series Talg:i:: i
o Shes B4 17 20 25 32 40 45 50 58 65
30 24 38 6.2 7" 23 —_ —_ —_ —_ —_
50 1.6 3 4.7 9 18 33 a7 62 95 130
80 16 3 4.8 9.1 19 33 48 63 96 140
100 18 33 5.1 9.8 20 36 51 68 110 150
120 —_ 3.5 55 1 22 39 55 73 110 160
160 — — 6.4 13 26 46 64 85 130 180

WS

BlED [BOIUYDD |

FHIpEE M JHS/OHS

()
s
%
<
Bl
g
o
8
3

s
2

=1

adf) Jusuodwoo seues asH
[ op RS 3 asO




= No-load running torque for a reduction ratio of 100:1

10000

Input speed: 500rpm

Graph 133-1
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Input speed: 2000rpm

Ambient Temperature (°C)

Input speed: 3500rpm

10000

Graph 133-2

Ratcheting torque See "Engineering data" for a description of terms.
Table 132-1
m CSG Sanas Unit: Nm
110 190 1200 2300 3500
80 140 260 450 88[] 1800 3600 5000 TOUU 10000 14000
100 100 200 330 650 1300 2700 4000 5300 8300 12000
120 — 150 310 610 1200 2400 3600 4900 7500 10000
160 — — 280 580 1200 2300 3300 4600 7200 10000
Table 132-2
u CSF Series Unit: Nm
Size
o 14 17 20 25 32 40 45 50 58 65
30 59 100 170 340 720 — — — — —
50 88 150 220 450 980 1800 2700 3700 5800 7800
BO 110 200 350 680 1400 2800 3900 5400 8200 11000
100 84 160 260 500 1000 2100 3100 4100 6400 9400
120 = 120 240 470 980 1900 2800 3800 5800 8300
160 — — 220 450 980 1800 2600 3600 5600 8000
Buckling torque See "Engineering data” for a description of terms.
Table 132-3

n CSG Series

Total reduction ratio

12200

19000

Unit: Nm

u CSF Series
Size
Total reduction ratio

Table 132-4
Unit: Nm

No-load running torque

No load running torque indicates the torque which is needed to
rotate input of the gear, "Wave Generator”, with no load on the
output side (low speed side).

Measurement condition

Table 132-5

Harmonic Grease SK-1A
Lubricant | Groase |  Name Harmonic Grease SK-2
Quanty Recommended quantity

¥
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Torque value is measured after 2 hours at 2000rpm input.

* Contact us for oil lubrication.

Table 132-6

Compensation value for no-load running torque Unit: Ncm

m Compensation Value in Each Ratio

The efficiency varies depending on the following conditions.

= Reduction ratio

Input rotational speed
Load torque
Temperature

Lubrication (Type and quantity)

m Efficiency compensation coefficient

No-load running torque of the gear varies with ratio. s Rafo 39 50 80 120 160
The graphs indicate a value for ratio 100. 14 25 11 0.2 = =
For other gear ratic_as, add the compensation values 17 28 16 03 02 =
from iable on the right. 20 54 23 05 03 08
25 8.8 3.8 0.7 0.5 1.2
32 16 7.1 13 -0.9 -2.2
40 — 12 2.1 1.5 -3.5
45 — 16 29 21 4.9
50 = 21 3.7 -2.6 6.2
58 — 30 53 -3.8 8.9
65 — 41 72 5.1 -12

—27-

If the load torque is lower than the rated torque, the efficiency will
be lower. Calculate the compensation coefficient Ke from Graph
134-1 to calculate the efficiency using the following example.

Calculation Example

Efficiency n (%) under the following condition is calculateed from
the example of CSF-20-80-2A-GR.

Input rotational speed: 1000 rpm

Load torque: 19.6 Nm

Lubrication: Grease lubrication (Harmonic Grease SK-1A)
Lubricant temperature: 20°C

Since the rated torque of size 20 with a reduction ratio of 80 is 34
Nm (Ratings: Page 127), the torque ratioa is 0.58.

(a =19.6/34=0.58)

m The efficiency compensation coefficient is Ke=0.93 from Graph
134-1.
= Efficiency n at load torque 19.6 Nm: n=Ke - nR=0.93 x 78=73%

Measurement condition Table 134-1
Installation | Based on recommended tolerance.
Load
torque | The rated torque shown in the rating table {see page 126 and 127)
Harmonic Grease SK-1A
Lubricant m,E "ami e Harmonic Grease SK-2
Quantty | Recommended quantity
Efficiency compensation coefficient Graph 134-1
1.0 —
L]
0.9
<
08 i
5 / - :Kgr‘nr; t the rated to
o2 07 ne= ency al rque
% 06
8 ool |/
§ 0.5
g 04
Load torque
Torgue ratio a =
S 03 i
| |

01 02 03 04 05 06 0.7 0.8 09 1.0
Torgue ratio

* Efficlency compensation coefficient Ke=1 holds when the load torque s greater

than the rated

torque.
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m Efficiency at rated torque (Size 14)

Ratio 30 Ratio 50, 80 Ratio 100
100 Graph 135-1 100 Graph 135-2 100 Graph 135-3
90 9 20
80 8 80
—_ —_ S00rpm _ Al
€ ® N L —
oy e 1000 oy —1_—1_——1 3s00pm & 3500rpm
5 m/,;",’-’::::;ﬁ Soomm & 50//’7— /ﬁ; g eo/// /////6/
g ™ ?/ g 50,/ // 5 5{,// // W
e iz Wi
V4 o=3% o=3% L/ / 0=3%
30 3 30
V
2% o0 10 20 30 40 X0 0 10 20 30 40 2 o0 10 20 30 40
Ambient Temperature (°C}) Ambient Temperature (°C) Ambient Temperature (°C)
m Efficiency at rated torque (Sizes 17 to 65)
Ratio 30 Ratio 50 Ratio 80, 100
100 Graph 135-4 100 Graph 135-5 100 Graph 135-6
20 90 90
500rpm
500mpm | ——""" 1000rpm
80 500rpm 80 et 1000rpm 80 e
1000rpm | —T__—1 2000rpm .
R = ML el L e
c A 5 / I & / A
& sl /] o / e i
50 £ 50 £ 50 »
t A " L
40y 0=3% 05 o=3% ol 0=3%
30 30 30
205% 0 10 20 30 40 2% 0 10 20 30 4o 2% 0 10 20 30 40
Ambient Temperature (°C) Ambient Temperature (°C) Ambient Temperature (°C)
Ratio 120 Ratio 160
100 Graph 135-T7 100 Graph 135-8
90 90
500rpm
80 | ———| 1000mm 80 500rpm
1 2000rpm - 1000rpm
g0 /? g~ ;?*’; oo
g N g SN
w ¥ / L // / /'
a0/ / o=3% 40 75 o=3%
30 30 /
/
2% 0 10 20 30 40 255 0 10 20 30 40
Ambient Temperature (°C) Ambient Temperature (°C)

Checking output bearing

A precision cross roller bearing is built in the unit type to directly
support the external load (output flange).

Check the maximum moment load, life of the bearing and static
safety coefficient to fully bring out the performance of the uni t type.
See Pages 30 to 34 of "Engineering data" for each calculation
formula.

m Checking procedure

(1) Checking the maximum moment load (Mmax)
‘Galculahmmdrrn.lnmnmlmd{unwt). »{M : e o

(2) Checking the life

‘ Calculate the radial load (Frav) and the average axial load {Faav).

Calcuiate the radial oad coaficlent (x) and the axial load
sl MC&WH\GMM

(3) Checking the static safety coefficient
‘ Calculate the static equivalent radial load coefficient tPo).M Check the static safety coefficient. (fs)

= Qutput bearing specifications
The specifications of the cross roller are shown in Table 136-1.

Specifications CSG Series/CSF Series Table 136-1
SRed | ot Basic rated load Allowable Moment stiffness
& R Basic dynamie rated load Basic static rated load morr%n: load
Co »10 * Nmirad  kgfm/ arc min
m =10 'N kgf Nm kafm
14 0.035 0.0085 47 480 60.7 620 41 4.2 4.38 1.3
17 0.0425 0.0095 52.9 540 75.5 770 64 6.5 775 23
20 0.050 0.0095 57.8 590 90.0 920 M 9.3 12.8 3.8
25 0.062 0.0115 96.0 980 151 1540 156 16 242 7.2
32 0.080 0.013 150 1530 250 2550 313 32 53.9 16
40 0.096 0.0145 213 2170 365 3720 450 48 91.0 27
45 0.111 0.0155 230 2350 426 4340 686 70 141 42
50 0.119 0.018 348 3550 602 6140 759 77 171 51
58 0.141 0.0205 518 5290 904 9230 1180 120 283 84
65 0.160 0.0225 556 5670 1030 10500 1860 190 404 120

* Basic dynamic rated load Is a constant radial load whare the basic dynamic rated life of CRB is 1 x 108 rotations.
* Basic static rated load |s a static load where the value of moment rigidity Is the average value.
* The value of the moment stiffness s the average value.

Recommended Tolerances for Assembly

Recommended tolerances for assembly Fig. 1371

Table 137-1
Unit: mm
65

a 0.018
b 0.010 0.012 0.012 0.013 0.013 0.015 0.015 0.015 0.017 0.017
c 0.024 0.0286 0.038 0.045 0.056 0.060 0.068 0.069 0.076 0.085
d 0.010 0.010 0.010 0.010 0.010 0.015 0.015 0.015 0.015 0.015
e 0.038 0.038 0.047 0.049 0.054 0.060 0.065 0.067 0.070 0.075
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D es | g n G u id e CSG series: Installation of case side and transmission torque Table 138-2

e o Slze 44 17 20 25 32 40 45 50 58 65
nstallation accurac
Numbercfbols | 5 5 | 10 | 12 | w0 | 12 | w | 1 | s -
For peak performance of your gear, maintain the recommended tolerances shown in Figure 137-1 and Table 137-1. Bolt size M4 M4 M5 M5 M6 M8 M8 M8 M10 M12 8 :]ﬁ
=
Recommended tolerances for installation Fig. 137-2 Pitch circle mm 65 Al 82 96 125 144 164 174 206 236 = ifﬁ'
[ o i Clamp torque Nm 4.5 4.5 8.0 9.0 15.3 a7 37 37 74 128 8 ﬁ
% |-
-u yansmission | N 182 196 365 538 1200 2100 2844 3251 5717 6293 & #
capacity (boltonly) =
Case mating face
(Table 138-1, 138-2/Notes)
1. The material of the thread must withstand the clamp torque.
g i~ 2. Recommended bolt: JIS B 1176 socket head cap screw / Strength range: JIS B 1051 over 12.9.
g 3. Torque coefficient: K=0.2
| 4. Clamp coefficient: A=1.4
" I 5. Tightening friction coefficient =015
) (
5,
\ CSF series: Bolt connection to output flange and resulting fransmission forque Table 139-1
= (/ e S 17 20 2 32 40 45 G 58 85
] ." =, Number of bolts 6 6 8 8 8 8 8 8 8 8
Bolt size M4 M5 M6 M8 M10 M10 M12 M14 M16 M16
© _“ ““ Pitch circle mm 23 27 32 42 55 68 82 84 100 110
Recommendad shaft Wave generstor instllation sisface Clamp torque Nm 45 9 16.3 37 74 74 128 205 319 319
tolerance -|-,r_,“:““,|aSi i
: fransmission m 49 N 204 486 1108 1258 2200 3070 4980 5480 w
capacily (boll only) X
Table 137-2 @D m
Recommended Tolerances for Assembly Unit: mm T %
i Bl
o s 14 17 20 25 32 40 45 50 58 65 , ‘ , . ®» B
ALl CSF series: Bolt connection to output flange and resulting transmission torque Table 139-2 5. L
a 0.011 0.015 0.017 0.024 0.026 0.026 0.027 0.028 0.031 0.034 s @ T
- 0.017 0.020 0.020 0.024 0.024 0.032 0.032 0.082 0.032 0.032 item | 20 % 32 50 58 85 g &
0.008) | (0.010) | (0.010) | ©012) | (o1 | o1 | ©o13) | o1 | 0018 | 0018 Number of bolts ) ) ) 8 12 ) 12 12 12 8 % ]
& 0.030 0.034 0.044 0.047 0.050 0.063 0.065 0.066 0.068 0.070 Bolt size M4 M4 M5 M5 M6 M8 M8 M8 M10 M12 5 %
0016) | 0.018) | (0.019) | 0.022) | (0.022) | (0.024) | (0.027) | (0.030) | (0.033) | (0.035) Picharde | mm 65 7 82 96 125 144 164 174 206 236 S8
* The value in the parentheses indicates that input (wave generator) is a solid wave generatar. Clamptorgue | Nm 45 45 9.0 9.0 15.3 37 37 37 74 128 = &
(<]
Torque
Installation and transmission torque oty oy N (187 W 274 d 120 1080 280 9040 w80 8310
Fig. 138-1 2
| (w)
(Table 139-1, 139-2/Notes) o
- 1. The material of the thread must withstand the clamp torque. ;, 8
) 2. Recommended bolt: JIS B 1176 socket head cap screw / Strength range: JIS B 1051 over 12.9. 2 0
Output flange side \ 3. Torque coefficient: K=0.2 R
% \ 4, Clamp coefficient: A=1.4 S ?IJ
\ % 5. Tightening friction coefficient p=0.15 ‘g &
\\ = A
\ » . 3 3 :
Caseiide ® Precautions on installing the load to the output flange (Sizes 14 to 25) =4 i
As the distance (see the size symbol “L” in Figure 128-1 on Page 128) -"§
between the oil seal on the output flange periphery and the edge of the
output flange (rotor) is short for the gear units sizes 14, 17, 20 and 25, the
) | load may interfere with the oil seal. Produce a design so that the load
cannot be applied to the oil seal.
CSG series: Installation of output flange side and transmission forque Table 138-1
o SEe s 17 20 25 32 40 45 50 58 65
Number of bolts 6 6 8 8 8 8 8 8 8 8
Bolt size M4 M5 M8 M8 M10 M10 M12 M14 M18 M16
Pitch circle mm 23 27 32 42 55 68 82 84 100 110
Clamplorgue | Nm 5.4 10.8 18.4 45 89 89 154 246 383 383
=
vansmission | Nm 58 109 245 580 1220 1510 2624 3690 5981 6579
capacity {bottonly)
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Installation of a motor

Fig. 140-1
: 77
m Motor mounting flange I VlsE—
A motor mounting flange is required for installing a motor. The ‘ fzlala ) fi7 \
recommended size and precision of the basic part of the motor | |14l i
mounting flange is shown in Table 140-1. | L ]
£ 5 = i !
‘ "=l
i Eaibdolty i
| | 4 |
i -
E S
ot
Table 140-1
Unit: mm
Size
Sl 14 17 20 26 32 40 45 50 58 85
a 0.03 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05
b 0.03 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05
[+] 0.015 0.015 0.018 0.018 0.018 0.018 0.021 0.021 0.021 0.021
PA 73 78 83 107 138 160 180 180 226 260
t 3 3 4.5 4.5 4.5 B -] (3] 7.5 7.5
T 38H7 48H7 56H7 67H7 90H7 110H7 124H7 135H7 156H7 1TTHT

m [nstallation procedure

As shown in Figures 141-1 and 141-2, there are two basic procedures to install a motor. Select the installation procedure by the diameter of the
pilot hole on the motor mounting surface. Table 141-1 shows the selection standard by the diameter of the pilot hole on the motor mounting surface.

Table 141-1
Unit: mm
Reference drawing for

Installation

The dia. of the pilat hole on <355 | <435 | <50.0 | <625 | <815 | <1000 | <1135 | <1245 | <147 <167 | Installation procedure-1 (Fig. 141-1)

the molor mounting surface | =355 | =435 | =500 | =625 | =815 | =100.0 | =1135 | =1245 | =147 | =167 |installation procedure-2 (Fig. 141-2)

Fig. 141-1

Fig. 141-2

————— | =)

|

— —=—--(1)

= Precautions on assembly

It is extremely important to assemble the gear accurately, in proper
sequence. Perform assembly based on the following precautions.

Precautions regarding the wave generator

1. Avoid applying undue axial force to the wave generator during
installation. Rotating the wave generator bearing while insert ing
it is recommended and will ease the process.

2. If the wave generator does not have an Oldham coupling, extra
care must be given to ensure that concentricity and inclination
are within the specified limits (see "Installation accuracy" of each
series on Page 137).

Other precautions

1. Is the flatness of the mounting surface poor or distorted?

2. Is any embossment of the screw hole area, burr or trapped foreign
matter found?

3. Have chamfering and relief working of the corner been performed to
prevent interference with the area of installation of the unit?

89

Installation procedure-1

(1) Install the mounting flange on the motor mounting surface.
(2) Install a wave generator on the motor output shaft.
(3) Install the main unit.

Installation procedure-2

(1) Install the mounting flange on the main unit.
(2) Install a wave generator on the motor output shaft.

(3) Install the mounting flange (main unit) on the motor mounting
surface.

Rust-prevention
Although Harmonic Drive gears come with some corrosion
protection, the gear can rust if exposed to the environment.
The gear external surfaces typically have only a temporary
corrosion inhibitor and some oil applied. If an anti-rust product
is needed, please contact us to review the options.

Grease lubrication is standard for the CSF/CSG gear units.
Harmonic Grease SK-2 is for sizes 14 and 17, and Harmonic
Grease SK-1A is for sizes 20 to 65 (Harmonic Grease 4B No.2
for the cross roller bearing). Harmonic Grease 4B No.2 is also
available for long-life and for use in a wide temperature range.
(see "Engineering data" for the specifications of the grease).

See table below for recommended housing dimensions. These
dimensions must be maintained to prevent damage to the gear
and to maintain a proper grease cavity.

Fig. 142-1

j
|

AN

o
Q
Recommended housing dimensions Tﬁ:igﬁ;;
Size
Symbol 14 17 20 25 32 40 45 50 58 65
as 1 1 1.5 1.5 15 2 2 2 25 2.5
a™ 3 3 45 45 4.5 6 B8 8 75 75
pb 16 26 30 37 37 45 45 45 56 62
* Horizontal and vertical: when the wave generator is below
** Vertical: when the wave generator is above
m Other precautions
Fill the gap between the wave generator and the input cover (motor
flange) with grease to use the wave generator facing upward or
downward (see Figure 048-3 on Page 48).
Sealing area and the recommended sealing method
Sealing is needed to maintain the high durability of the gear and for the unit type Table 142-2
prevent grease leakage P X Recommended
Area requiring sealing sealing method

= Rotating Parts .ersnsmsisinnsianss Oil seal {with a spring). Surface
should be smooth (no
scratches)

= Mating flange - eomesmensiesssmnensnnnans O-ring and seal adhesive. Take
care regarding distortion on the
plane and how the O-ring is
engaged.

* Screw hole area s Screws should have a thread
lock (LOCKTITE 242 is
recommended) or seal
adhesive.

{Note) If you use Harmonic Grease 4BNo.2, strict sealing is required.

Pass-through hole in the center
of the output flange and the Use O-ring (supplied with product)

Output output flange mating face

side Screw lock agent with sealing effect

Spanner screw area (LOCTITE® 242 is recommended)
Flange mating face Use O-ring (supplied with product)
Input Please select a motor which has an

side Motor output shaft oil seal on the output shaft.

Rust prevention

Although Harmonic Drive® gears come with some corrosion
protection, the gear can rust if exposed to the environment. The
gear external surfaces typically have only a temporary corrosion
inhibitor and some oil applied. If an anti-rust product is needed,
please contact us to review the options.
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Application

Multi-joint Robot

Fig. 143-1

Direct Connection to a Servomotar

Horizontal Multi Arm Robot

Fig. 1441

* For usage as this insialiation example, seafing Is required o preven! grease leakage.

Fig. 144-2

Optional Input Shaft

Fig. 144-3

CSF/CSG-2UJ with optional input shaft

i

* Contact us for detalls

Features

Hollow shaft (2UH)

Configurations

Simplicity unit (250/28H)

The SHG/SHF gearheads are available in 4 variations allowing
the customer to choose the best configuration for their

application.

= Large-diameter hollow shaft: (2UH)

= Input shaft (2UJ)

= Easier to use: Simplicity unit (250)
Hollow shaft simplicity unit (25H)

Structure of the SHG/SHF series gear unit

[
CRB

CRB inner ring

Output shaft

Circular spline

CRB

—— ™ CRB outer ring
| Hollow shaft (2uH) |
CRB inner ring
1

Flexspline
{output shaft)
“_ Wave generator
\\ (input shaft)

Retaining bolt

Simplicity unit (280) |

SHG/SHF series gear units

The SHGISHF series gear unit is an easy-to-use gearhead solution.

An accurate, highly rigid cross roller bearing is built in to directly
support the external load.

Features

Zero backlash

Large bore with hollow through hole
Input shaft option available

Flat shape, compact and simple design
High-torque capacity

High stiffness

High-positional and rotational accuracies
Coaxial input and output

Series

SHG: high torque

= Torque capacity has been improved by 30% compared to the SHF
series.

= The life has been improved by 43% (10,000 hours) compared to
the SHF series.

SHF: standard torque
* Reduction ratio of 30:1 added for high speed.

_Fig. 228-1
CRB CRB inner ring
—— N Circular spline
\} 1 Output shaft
Input shaft [ '
—_—
@H ' Wave
generator
Flexspline : —
= CRB outer ring
Input shaft (2UJ) |
CRB inner ri
CRB =
=
< Circular spline
— (fixed part)
Fl line
{output shaft)
Wave generator
(input shaft)
Retaining bolt iRy CRB outer ring
9 B o
| simplicity unit(25H) |
* CRB: Cross roller bearing
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Ordering Code Ordering Code
SHG-25-100-2UH- SP SHF - 25-100-2UH - SP

H
H
H
.

s

T

H z H =
. : :.......“".1 L 5 E e E
: : : : H H S
* i i v v v v v Table 229-2 g :ﬁ
Table 229-1 Model a #
Series Ratio ™1 Special specification 11*2 — 50 — 100 — — g..
14 50 80 100 — — 14 30 50 80 100 — — 2A-GR = Czcg'lgc;nentl set
= — -R for sizes
17 50 80 100 120 = 2A-GR =Component set 17 30 50 80 100 | 120 {1 o
20 50 80 100 120 160 (2A-R for sizes ) ) 20 30 50 80 100 120 160 JUH= Hollow shaft Lw = Lightweight
25 50 80 100 120 160 14, 17) LW = Lightweight S 25 30 50 80 100 120 160 20J=  Input shaft SP = Special specification
32 50 20 100 120 160 2UH = Hollow shaft 5P = Special specification 32 30 50 80 100 120 160 280= Simplicity unit code
SHG 2UJ = Inpl.lt ‘sh_aft ) code 40 — 50 80 100 120 160 {Std. structure ) 8
40 50 80 100 120 160 250 = Simplicity unit 5 = 50 80 100 150 1650 28H = Simplicity unit Blank = Standard product DO
45 50 80 100 120 160 (Std. structure ) Blank = Standard product 50 50 a0 100 120 160 {Hollow shaft) S wm
= 2SH= Simplicity unit = 00
2 B 00 Rt St (Hollow shalt 58 — | 50 | 80 | 100 | 120 | 160 m %
58 — 80 100 120 160 ollow shaft) ; : : : : w0
65 — 20 100 120 160 *1: The reduction ratio value is based on the following configuration; Input: wave generator, fived; circular spline; output; flexspline A w
*2: Size 11 is only available in SHF-2UH o m
*1: The reduction ratio value is based on the following configuration: Input: wave generator, fixed: circular spline, output: flexspline = %:
Rating table g 3l
B &
. : S fH
TECh n]cal Data (S - Table 231-1 z :é“.‘
o s |
Rated torque at ; L‘T-I::lhiqk Limit for Limit for momentary aximun Limit e : iﬂ
Rating table Palia 2000 :‘0;152 : average lorque peak torgue (rpm) input speed (rom) :é
= M kafm N afm NI kgim kaofm - .GFEE o O.f.l i
s SHG series Table 230-1 Jubricant ubrieant lubricant
50 35 0.28 83 0.85 ] 058 17 173
Limit for e . s :
_ - : : ary Meximum input Lim# for average 11 14000 8500 8500 3500
repeated peak i bl et e 100 5 051 i 112 89 091 25 255
30 40 041 8.0 0.2 6.8 0.69 17 1.7
] - ] K ol Greass 50 54 0.55 18 1.8 6.9 0.70 35 36
M ¥ iy b lubricant lubrcant 14 80 78 0.80 23 24 1 11 47 48 14000 8500 8500 3500
: : c : 100 7.8 0.80 28 2.3 11 11 54 5.5
14 80 10 1.0 30 31 14 1.4 61 5.2 14000 3500 6500 3500 30 5e 090 16 18 12 12 30 31
100 10 1.0 36 37 14 1.4 70 7.2 50 1'5 1 5 34 3'5 36 36 70 ?'1
L 2 ;g ;: g 2; 19:3 3 17 80 2 22 a3 4.4 2 27 &7 89 10000 | 7300 8500 3500
17 80 29 29 1 ; : 1 10000 7300 8500 3500 100 24 24 54 5.8 39 40 110 1
100 31 32 70 72 81 5.2 143 15 120 24 34 54 55 35 0 a5 88
120 31 o 70 7.2 51 52 3 lhies 11 =0 5 1'5 57 2I8 0 2:0 %0 5'1
8| = &3 3 5. 4 45 127 1 50 | 2 25 56 57 34 35 98 10
80 44 4.5 96 9.8 61 62 165 17 a0 2 35 74 75 a7 ) 127 12
20 100 52 5.3 107 109 64 65 191 20 10000 8500 6500 3500 20 100 a0 4' 1 a2 3'4 15 5'0 147 15 10000 8500 8500 3500
120 52 53 113 11.5 &4 8.5 191 20 120 a0 4'1 a7 3.9 29 5'0 147 15
160 52 58 120 12.2 64 65 191 20 180 a0 4' 3 o 9'4 29 5'0 147 15
50 51 52 127 13 72 73 242 25 o =7 58 0 X % 75 o 57
a0 82 8.4 178 18 113 12 332 34 50 29 4'0 % 1'0 55 56 186 1'9
25 100 87 89 204 21 140 14 388 38 500 5600 5800 3500 80 83 BI 2 137 14 a7 8-9 255 26
120 87 89 217 22 140 14 385 40 25 100 &7 IBIS 157 % 108 1'1 284 29 7500 5600 5600 3500
160 87 89 229 23, 140 14 408 42 120 o7 6.8 167 7 108 P 204 21
B L 281 29 149 14 497 o 160 | 67 68 176 18 108 11 314 2
a0 153 16 395 40 217 2 738 75 0 54 55 100 0 75 77 500 20
32 100 178 18 433 44 281 28 841 86 7000 4800 4800 3500 50 76 ?'a 216 22 108 1'1 257 39
120 178 18 459 47 231 Pt} 892 91 20 18 1'2 204 3 167 17 568 58
160 178 18 484 49 281 28 892 91 32 100 137 1 233 a4 28 22 647 6 7000 4800 4600 3500
R = EE R N - ——
160 13T 14 ar2 38 216 22 586 70
40 100 345 35 738 S 484 49 1400 143 5600 4000 3800 3000 50 137 12 202 ] 196 30 556 70
of e s Tw == e e IE EE R RS R AE . S
50 | 229 73 650 &6 345 35 1235 126 40 100 ] 265 27 568 58 372 38 1080 10 5600 4000 3600 3000
120 294 30 617 63 451 45 1180 120
a0 407 4 918 94 507 52 1651 168 160 294 20 547 vy 451 6 1180 120
45 100 458 47 982 100 650 66 2041 208 5000 3800 3300 3000 50 76 T} 500 ] 365 o7 S50 o7
120 523 53 1070 109 806 82 2288 233 20 213 2 708 =5 290 a0 1570 120
160 523 53 1147 117 819 84 2483 253 :
a0 484 49 1223 125 675 59 2418 247 45 100 353 36 755 i 500 51 1570 160 5000 3800 3300 3000
120 402 41 823 84 620 63 1760 180
50 1) o Se teid i oo i o atd 4500 3500 3000 2500 160 402 41 882 90 630 54 1910 185
120 688 70 1404 143 1057 108 2678 273 50 22 2 715 =3 775 18 TA50 96
160 688 70 1534 156 1096 112 3185 325 a0 372 T 941 % 519 53 1860 190
80 714 73 1924 196 1001 102 3185 325
100 a05 g2 2067 219 1378 141 4134 422 50 100 470 48 980 100 666 68 2060 210 4500 3500 3000 2500
58 4000 3000 2700 2200 120 529 54 1080 110 813 83 2060 210
120 969 99 2236 228 1547 158 4329 441 180 529 54 1780 =0 843 85 5450 250
160 865 99 2382 244 1573 160 4459 455 50 176 18 020 104 260 57 950 200
o0 | e e | a0 | s | s | e | e | ww w | oo | S | e | st | w0 | o | a0 | %0
85 120 23 126 2963 333 2041 508 8175 530 3500 2800 2400 1800 58 100 696 71 1580 162 1060 108 3180 325 4000 3000 2700 2200
160 | 1236 126 3419 349 2041 208 6175 630 e s e il e i 3530 S
1 160 745 76 1840 163 1210 123 3430 350
(Note) 1. Moment of inertia - |= 26D * _ {Note) 1. Oil lubrication is standard for gear units size 50 or larger with & reduction ratio of 50. Use grease lubrication
2. See Rating Table Definitions on Page 12 for details of the terms within half the rated torgue.
2 Momentof inertia - |= —}GD d 3. See Rating Table Definitions on Page 12 for details of the terms. 4. Size 11 is only available in 2UH.
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Positional accura cy See "Engineering data” for a description of terms.

Table 233-1
Symbol S [ 14 17 20 25 32 40 45 50 58 65
wm| 0.8 20 39 7.0 14 29 54 76 108 168 235
i km| 0.82 0.2 0.4 0.7 14 3.0 5.5 7.8 11 17 24
Hm 2 6.9 12 25 48 108 196 275 382 598 843
E kim| 0.2 0.7 12 25 49 11 20 28 39 61 86
x 1¢Nmiad|  0.27 0.47 1 1.6 3.1 6.7 13 18 25 40 54
K kgfimfarcmin | 0.08 0.14 03 0.47 0.92 2.0 38 54 7.4 12 16
«10hmirad|  0.34 0.61 14 25 5.0 11 20 29 40 61 88
faiusion | | gtmmn] 0.1 018 | 04 075 | 15 32 6.0 85 12 18 26
ratio * 0Nmirad|  0.44 0.71 16 29 57 12 23 33 44 71 98
O igmaona| 013 | 021 | 046 | 085 | 17 | 37 | 68 | 97 | 13 21 29
x 10rad 3 4.1 39 4.4 44 4.4 4.1 4.1 4.4 4.1 44
8 arc min 1 1.4 1.3 1.5 1.5 1.5 1.4 1.4 1.5 14 15
x 107ad 6 12 97 11.3 111 11.6 11.1 111 11.1 1.1 1.3
b acmn| 2.2 4.2 33 3.9 38 4.0 3.8 3.8 3.8 38 3.9
* The values in this lable are reference values. The minimum value is approximately 80% of the displayed value.
See "Engineering data" for a description of terms.
. Table 233-2
® SHG series Unit:Nm

Table 232-1
e Specification
Standard | * 107rad — 5.8 4.4 4.4 4.4 4.4 —
- product are min == = 15 15 1.5 15 —
Special * 107rad — — — 29 29 29 —_
product arc min — — — 1 1 1 —
Standard | * 107rad 58:4.4) 4.4 4.4 29 29 29 29
e o product arc min 2015} 1.5 1.5 1 1 1 1
Special * 10 rad _ 29 29 1.5 1.5 1.5 1.5
product arc min — 1 1 05 05 05 0.5
MNote 1: * The parenthesized value of size 11 indicates the value for reduction ratio 100,
See "Engineering data" for a description of terms
Table 232-2
40 or more
® 10 rad — 8.7 8.7 8.7 8.7 8.7 —_
o P = 3.0 3.0 3.0 3.0 3.0 —
x 107'rad 58 58 58 58 58 58 58
& S 20 20 20 20 20 20 20
80 or x 107'rad 58 29 28 29 29 29 29
mare are min 2.0 1.0 1.0 1.0 1.0 1.0 1.0
Backlash See "Engineering data" for a description of terms.
Table 232-3
Ratio
* 10 rad _ 291 16.0 13.6 13.6 1.2 —_ —_ = = =
an o [ 60 33 28 28 23 = = = = =
=10%ad | MNote 1 175 9.7 8.2 82 6.8 6.8 58 58 48 —
= acesc| Note 1 36 20 17 17 14 14 12 12 10 —
* 10rad —_ 11.2 6.3 53 53 4.4 4.4 3.9 3.9 28 29
an arc sec — 23 13 11 11 9 ] 8 8 5] 6
x10%ad | Note 1 8.7 438 4.4 4.4 34 34 2.9 29 24 24
18 wrcsec| Noto 1 18 10 9 9 7 7 6 6 5 5
® 10 rad —_ — 39 39 a8 29 29 2.4 2.4 1.9 19
el wose|  — e 3 3 3 6 6 5 5 4 4
x 107rad — —_ —_ 29 28 2.4 2.4 1.8 19 15 15
ik el = = 6 6 5 5 4 4 - 3
MNote 1: For size 11, the wave generator is a solid wave g or. See "Engi ing data” for details.
See "Engineering data” for a description of terms.
Table 232-4

Symbol

Nm| 0.8 2.0 39 7.0 14 29 54 76 108 168 235
T kgm| 0.082 0.2 0.4 0.7 1.4 3.0 55 7.8 11 17 24

nm| 20 6.9 12 25 48 108 196 275 382 598 843

& gim| 02 0.7 1.2 25 49 11 20 28 39 61 86

« 1oNmirad|  — 0.19 0.34 057 1.0 2.4 — — — - —

K ammemin]  — 0.056 0.10 0.17 0.30 0.70 = s — . —

« 10Nmirad| — 0.24 0.44 0.71 13 3.0 — — — — —

K[ iatmemin| = 0.07 013 021 0.40 0.89 = = = — =

* 0Nmiad| — 0.34 0.67 1.1 2.1 49 — - == — —

il 2 | rmre] = 0.10 0.20 0.32 0.62 15 = — = = =
'2‘30 : x 10-'rad a— 10.5 115 123 14 12.1 - = = = —

! acmin| — 36 40 41 47 43 — = = — -

X 10%ad|  — 31 30 38 40 38 — — = — —

0 acmn| — 10.7 10.2 12.7 13.4 13.3 — — — — —

« 0Nmiad|  0.22 0.34 0.81 13 25 54 10 15 20 31 =

K g min|  0.066 0.1 0.24 0.38 0.74 16 3.0 43 5.9 9.3 =

« 10Nmiad| 0.3 0.47 1.1 18 3.4 78 14 20 28 44 =

K e min| 009 0.14 0.32 052 1.0 23 42 6.0 8.2 13 =

Redutgim « 10Nmirad| 032 0.57 13 23 4.4 938 18 26 34 54 =
s K e min| 0,096 0.17 0.4 0.67 13 29 53 76 10 16 =
x10rad| 3.6 5.8 49 52 55 55 52 52 55 5.2 =

- acmin| 1.2 20 1.7 1.8 19 19 1.8 1.8 19 1.8 =

« w'ad| 8.0 16 12 15.4 15.7 15.7 15.4 15.1 15.4 15.1 =

b= acmin| 2.6 56 42 53 5.4 5.4 53 52 53 52 =

* The values in this table are reference values, The minimum valus is approximately 80% of the displayed value
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50 110 190 280 580 1200 2300 3500 — — —
80 140 260 450 880 1800 3600 5000 7000 10000 14000
100 100 200 330 650 1300 2700 4000 5300 8300 12000
120 — 150 310 610 1200 2400 3600 4900 7500 10000
160 — — 280 580 1200 2300 3300 4600 7200 10000
Table 233-3
m SHF series Unit:Nm
Size
Ratio 11 14 17 20 25 32 40 45 50 58
30 — 59 100 170 340 720 — — — —
50 34 88 150 220 450 980 1800 2700 3700 5800
80 — 110 200 350 680 1400 2800 3900 5400 8200
100 43 84 160 260 500 1000 2100 3100 4100 6400
120 — — 120 240 470 980 1900 2800 3800 5800
160 — — —_ 220 450 980 1800 2600 3600 5600
BUCk”ng tqu ue See "Engineering data" for a description of terms.
Table 233-4
® SHG series Unit: Nm

Total reduction ratio 210 420 700 1300 2800 5200 7600 10400 16200 22800
Table _2 335
m SHF series Unit: Nm

Total reduction ratio

140

270

440

11800
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Checking output bearing

A precision cross roller bearing is built in the unit type to directly support the external load (output flange).
Please calculate maximum moment load, life of cross roller bearing,
and static safety factor to fully maximize the performance of housed unit (gearhead).

See Pages 030 to 034 of "Engineering data" for each calculation formula.

m Checking procedure

(1) Checking the maximum moment load (Mmax)

‘ Calculate the maximum moment load (Mmax). m Maximum moment load (Mmax) = allowable moment (Mc)

(2) Checking the life

Calculate the lifetime

‘ Calculate the radial load (Frav) and the average axial load (Faav). Calculate the radial load coefficient {x) and the axial load b

coefficient {y).

(3) Checking the static safety coefficient

Calculate the static equivalent radial load coefficient (Po). M Check the static safety coefficient. {fs)

m OQutput bearing specifications

The specifications of the cross roller are shown in Table 234-1.

Specifications Table 234-1

Moment stifiness Km

Basic rated load

Allowable
Basic dynamic rated load ~ Basic static rated load moment load Mc
C Co 10" Mmirad | kgfm/are min

#1071 kgf =10 N kaf Km katm
1" 0.043 0.018 7.6 6.5 18
14 0.050 0.0217 58 590 86 880 # 74 76 85 25
17 0.060 0.0239 104 1060 163 1670 % 124 126 15.4 46
20 0.070 0.0255 146 1490 220 2250 # 187 191 252 75
25 0.085 0.0296 218 2230 358 3660 258 26.3 392 1186
32 0.111 0.0364 382 3900 654 6680 580 59.1 100 296
40 0.133 0.044 433 4410 816 8330 849 86.6 179 53.2
45 0.154 0.0475 776 7920 1350 13800 1127 115 257 76.3
50 0.170 0.0525 816 8330 1490 15300 1487 152 351 104
58 0.195 0.0622 874 8920 1710 17500 2180 222 531 158
65 0.218 0.072 1300 13300 2230 22700 2740 280 741 220

* The basic dynamic rated load means a certain static radial load so that the basic dynamic rated life of the roller bearing is a million rotations.

The basic static rated load means a static load that gives a certain level of contact stress (4 kN/mm?) in the center of the contact area
between the rolling element receiving the maximum load and the orbit.

* The value of the moment siiffness is the average value.

il

Recommended tolerances for assembly

Recommended tolerances for assembly shown below.

m Flexspline fixed

Input:  Wave generator
Qutput: Circular spline
Fixed: Flexspline

Hollow Shaft (2UH) Fig. 2351  Input shaft (2UJ) Fig. 235.2

1

Table 235-1
Unit: mm

Symbol

0.033 0.033 0.038 0.040 0.046 0.054 0.057 0.057 0.063 0.063 0.067

A

B 0.035 0.035 0.035 0.039 0.041 0.047 0.050 0.053 0.060 0.063 0.063
C 0.053 0.064 0.071 0.079 0.085 0.104 0111 0.118 0121 0121 0.131
D 0.063 0.053 0.050 0.059 0.061 0.072 0.075 0.078 0.085 0.088 0.089
= 0.039 0.040 0.045 0.091 0.057 0.065 0.071 0.072 0.076 0.076 0.082
F 0.038 0.038 0.038 0.047 0.049 0.054 0.060 0.065 0.067 0.070 0.072

m Circular spline fixed
Input:  Wave generator
Qutput: Flexspline

Fixed: Circular spline

Hollow shaft (2UH) Fig.235-3  Input shaft (2UJ) Fig. 235-4
[¥-
Fixed =
Input -Output.
Lt

Table 171-2
Unit: mm

A 0.027 0.037 0.039 0.046 0.047 0.059 0.060 0.070 0.070 0.070 0.076
B 0.031 0.031 0.031 0.038 0.038 0.045 0.048 0.050 0.050 0.050 0.054
C 0.053 0.064 0.071 0.079 0.085 0.104 0111 0.118 0.121 0121 0.131
D

0.053 0.0563 0.053 0.059 0.061 0.072 0.075 0.078 0.085 0.088 0.089
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Rotational direction and reduction ratio of a unit type
The rotational direction and the reduction ratio vary depending on the flange to be fixed for the unit type.

m Flexspline fixed

Input: Wave generator

Output: Circular spline

Fixed: Flexspline

Output rotational direction: Same rotational direction as the input
1

Reduction ratio (i): i=

R-+1
Hollow shaft (2UH) Fig. 236-1  Input shaft (2UJ) Fig. 236-2
Fixed
T 3 Output Qutput
B
7/
f t f
[
B & |
| | |
\ \ \
Input |

m Circular spline fixed

Input: Wave generator

Output: Flexspline

Fixed: Circular spline

Output rotational direction: Opposite rotational direction to the input
-1

Reduction ratio (i). i= R

Hollow shaft (2UH) Fig. 236-3  Input shaft (2UJ) Fig. 236-4

Output

—43-

Rotational direction

Input Qutput

Design Guide

The standard lubricant for Harmonic Drive® gear units is Harmonic Grease SK-1A and SK-2 (Harmonic Grease 4B No.2 for the cross
roller bearing). Harmonic Grease 4B No.2 is also available for long-life. The specifications of the grease are described on Page 016.

m Sealing mechanism

® Rotating and sliding area «ssseese Qil seal (with a spring). Take care regarding flaws on the shaft.
o Flange mating face and mating ....... O-ring and seal adhesive. distortion on the plane and how the O-ring is engaged.
® Screw hole area swrserssssisenrinenss Use a screw lock agent (LOCKTITE 242 is recommended) or seal tape.

{Note) If you use Harmonic Grease 4BNo.2, strict sealing is required.

Rust prevention

Although Harmonic Drive® gears come with some corrosion protection, the gear can rust if exposed to the environment. The gear external

surfaces typically have only a temporary corrosion inhibitor and some oil applied. If an anti-rust product is needed, please contact us to
review the options.

Installation accuracy

For peak performance of the gear, it is essential that the following
tolerances be observed when assembly is complete.

Pay careful attention to the following points and maintain the
recommended assembly tolerances.

In addition, perform the appropriate installation according to each series,
because the torque capacity of SHG series is larger than SHF series.

L]

Warp and deformation on the mounting surface

Blocking of foreign matter

Problems caused by burrs, raised surfaces and location around
the tap area of the mounting holes

Insufficient chamfering on the housing mount

Insufficient radii on the housing mount

. e

e e

Installation and transmission torque

Fig. 238-1
== =
Side (A) Side (A) m
:
Side (B) Side (B)
| | G
SHG series: (A) Side-installation and Torque Transmission Capacity Table 238-1
Size a9
i 14 17 20 25 32 40 45 50 58 65
Number of bolts 8 12 12 12 12 12 18 12 16 16
Bolt size M3 M3 M3 M4 M5 M6 M8 Ma Ma M10
Pitch circle mm 64 74 84 102 132 158 180 200 226 258
Clamp
forque Nm 2.4 24 2.4 5.4 108 18.4 18.4 44 44 74
I;fgj;"‘“im Nm 128 222 252 516 1069 1813 3098 4163 6272 9546
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SHF series: (A) Side-installation and Torque Transmission Capacity Table 238-2 Installation Recommendations

Herm : = |nstallation on the periphery of the oil seal
Number of bolts 4 8 12 12 12 12 12 18 12 16 Install an oil seal on the mounting face so that they have a space of at least 1 mm between them to avoid interference with each other. §| .
Fig, 2401
Bolt size M3 M3 M3 M3 M4 M5 M6 M6 M8 M8 = S 7
— s R 5%
3 ; o
Pitch circle | mm 56.4 64 74 84 102 132 158 180 200 226 Qil seal =2 IR e b 1
* + m
Clamp 1 | e =
torque Nm 2.0 20 20 2.0 45 9.0 153 153 37 ST 2 [+}}
gf:‘jam'ss“’“ Nm 47 108 186 206 431 892 1509 2578 3489 5236 .
(Table 238-1, 238-2/Notes) ( ﬁ -
1. The material of the thread must withstand the clamp torque. E [ 17 E?‘;
2. Recommended bolt: JIS B 1176 socket head cap screw / Strength Range: JIS B 1051 12.9 or more | i } T D0
3. Torque coefficient: K=0.2 2. g
4. Clamp coefficient: A=1.4 m 3
5. Friction coefficient on the surface contacted: p=0.15 m Manufacturing for Mating Part and Housing % (5]
8. Use washers for SHG/SHF-LW. When the housing interferes with corner “A”, an undercut in the housing is recommended as shown below. o ;
Fig. 240-2 o &
' 3 3
e ) Hollow shaft (2UH) Input shaft (2U.J) Simplicity unit (250) Simplicity unit (28H) = ﬁB
SHG series: (B) Side-installation and Torque Transmission Capacity Table 230-1 | § e
e e ! i ez = =1 et
=) =5
T Il fi 3 &
Number of bolts 8 16 16 16 16 16 12 16 12 16 @
==
Bolt size M3 M3 M3 M4 M5 M6 Ma M8 M10 M10
Pitch circle mm 44 54 62 77 100 122 140 154 178 195 L
g Nm 24 2.4 2.4 5.4 108 18.36 44 44 89 89 ih [ — 5 HS
torgque — I
I;f‘gf:issi"” Nm 88 216 248 520 1080 1867 2014 4274 5927 8658 — A . A = NA
Fig. 240-3
Recommended Housing Undercut ._.'ﬁ-.t mm
SHF series; (B) Side-installation and Torque Transmission Capacity Table 2392
o
ltem LOQ O i 2
Number of bolts -] 8 16 16 16 16 16 12 16 12 ‘l
Bolt size M3 M3 M3 M3 M4 M5 M6 Ma M8 M10 L
Pitch circle mm 37 44 54 62 Tr 100 122 140 154 178 f\]
o
Cenp Nm 2 20 20 20 45 9.0 153 a7 a7 74
torgue
TEaEMEEicn| vy 46 72 176 206 431 902 1558 2440 3587 4910

= m

(Table 239-1, 239-2/Notes)
. The material of the thread must withstand the clamp torque. i ind

. Recommended bolt: JIS B 1176 hexagonal bolt / Strength: JIS B 1051 12.9 or more Vertical multi ]0|nt robot
. Torque coefficient: K=0.2

. Clamp coefficient A=1.4

. Friction coefficient on the surface contacted: p=0.15

bW =
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Outline Dimensions (2UH)

You can download the CAD files from our website: harmonicdrive.net

Fig. 241-1
- _.
g T 8
ML N ©
T T
Fl _/

i

i

|
$F HT
#Chl

$E
$ AT

I \_
= \ Ne
> AN
_\ HNote|1 ‘\
o N
12 equally spaced (8) 20 equally spaced {16)
-M3xs -M3x6
B-M3x5 equally spaced 3 . '.\
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F=1N s B
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“@. __i_____@" Note 1 Note 2
Shape ofinput part of size 14, 17 Size 11 Size 14 Size 17

Note 1: See recommended housing undercut on previous page. The dimension tolerances that are not specified
vary depending on the manufacturing method. Please check the co nfirmation draw ing or contact us for dimension
tolerances not shown on the drawing

Dimensions (2UH)

* Please refer io the confirmation
drawing for detailed dimensions.

Table 241-1 Unit: mm

¢ Ah? 62 70 80 90 110 142 170 190 214 240 276
0B SHG/SHF Series 453 54 64 75 90 115 140 160 175 201 221
SHGISHF-LWWSeries — 52 62 73 88 115 140 160 168 195 213
¢C h7 305 36 45 50 60 85 100 120 130 150 160
gD h7 64 74 84 95 115 147 175 195 220 246 284
GE h7 18 20 25 30 38 45 59 64 74 84 96
oF H7 14 14 19 21 29 36 46 52 60 70 80
G 48 525 565 515 555 65.5 79 85 93 106 128
H 14 12 12 5 6 7 8 8 9 10 14
I 19 20.5 23 25 26 32 38 42 45 52 56.5
J 15 20 215 215 235 26.5 33 35 39 44 575
K 6.5 65 65 = — — = = = = —
L 8 9 10 10.5 105 12 14 15 16 17 18
- SHG/SHF Senes 6.5 8 85 9 8.5 95 13 12 12 15 195
SHG/SHF- LW Series — 115 12 13.5 15.5 205 25 27 30 35 425
N 65 75 85 7 6 5 7 7 7 7 12
[¢] 175 21.7 239 255 29.6 36.4 44 475 525 62.2 72
o (P — (2.5) (25> 255 335 405 52 58 67 77 88
Q — 3 3 6 6 6 6 6 6 8 6
R — M3 M3 M3x6 M3x6 M3x6 M4=8 Md4x8 M4x8 M4x8 M5%10
@© 56.4 64 74 84 102 132 158 180 200 226 258
T 4 8 12 12 12 12 12 18 12 16 16
@ 35 35 35 3.5 4.5 55 6.6 66 ] 9 11
&/ 37 44 54 62 77 100 122 140 154 178 195
w 6 12E.A.8 | 20EA.16 16 16 16 16 12 16 12 16
SHGSHE Series M3X5 M3x5 M3%6 M3x6 Md4x7 M58 M6x10 | M8x10 | M8x11 | M10x15 | M10x15
o 03.4X4 | 0352115 | 035%12 | 035%135 | 9454155 | 055205 | ©66%25 | 09228 | 09x30 | 011x35 [ @11x425
: — M3x5 M3x6 M3x6 M4x7 M5x8 M6x10 | M8x10 | M8x11 | M10x15 | M10x15
AhEE T — 03.5x115 | 935%12 | 03.5%135 | @5%155 | 96x205 | @7x25 99227 | 99x30 | 011%35 | @11x425
o 36 36 45 — — — — — — — —
z 7.5 55 55 — = = — — = — —
a 6804 ZZ | 68042Z | 68052Z | 680622 | 68082ZZ | 69092ZZ | 69122Z | 69132Z | 6915ZZ | 6917 ZZ | 692022
p | SHGBHFSenes | 670477 | 680477 | 680527 | 680627 | 680822 | 68097 | 681277 | 681322 | 681527 | 681722 | 682022
SHG/SHF LW Series . 680427 | 680522 | 68062z | 680822 | 680927 | 6812272 | 681322 | 681522 | 6817 ZZ | 682022
@ D41.950.95] D49585 | D59685 | D69785 | D84945 | D1101226 | D1321467 | D1521707 | D1681868 | 01932129 [ D21623811
4 |_SHGBHFSenes | $18274 |S20304.5| $25356 | 30405 | S38475 | S45607 | S60789 | S658510 | S759510 | 56511012 | 510012513
SHGISHF-LW Series —_ 5203045 | 525356 | S30405 | 538475 | S45607 | S60789 | S658510 | S759510 | S8511012 | S10012513
o | SHGSHFSeres | 518274 |S20304.5| $25356 | S30405 | S38475 | §45555 | S50685 | S50685 | S69785 | S84945 | 5961128
SHG/SHF-LWW Series - 5203045 | 525356 | S30405 | S38475 | 545555 | 559685 | S59685 | S69785 | S84945 | S961128
Y, iy

Mass (2UH) Table 242-1
Unit: kg

Symbal

2UH 053 0.71 1.00 1.38 2.1 45 7.7 10.0 14.5 20.0 285

2UH-LW (Lightweight) == 0.55 0.8 1.1 1.6 36 6,2 8 11.8 16.4 233

Moment of Inertia (2UH)

Table 242-2

Momentof | | |*10'kgm* | 0080 | 0091 | 0.193 | 0404 | 1.070 | 285 | 9.8 138 252 | 495 | 94.1
inertia J | = 10'kgfms®| 0.082 0.093 0.197 0.412 1.090 293 9.47 14.1 257 505 96.0
Staﬁing 'lOrq ue (2UH) See "Engineering data” for a description of terms. Please use as reference values, Table 242-3

the values vary based on use conditions. Unit: Nem

Size

30 — 11 30 43 64 112 — — — — —_

50 71 8.8 27 36 56 85 136 165 216 297 —

80 — 7.5 25 33 50 74 17 138 179 244 314

100 5.9 6.9 24 32 49 72 112 131 171 23 297

120 — — 24 Ell 48 68 110 126 165 223 287

160 — — — 31 47 67 105 122 156 213 276
Backdriving torque (2UH) See "Engineering data” for a description of terms. Please use as reference Table 242-4
values, the values vary based on use conditions. Unit: Nm

30 e 5.4 17 23 35 57 e = = e —
50 46 53 16 22 34 51 82 99 129 178 —
80 — 7.2 24 31 48 70 112 133 172 234 301
100 7.6 8.2 29 38 59 86 134 158 205 278 356
120 — — 34 45 69 97 158 182 237 322 413
160 — — — 59 90 128 201 233 299 408 530

Continuous Operating Time (2UH)

Continuous operating time
Operating time

The internal temperature rises due to the effect of the oil seal and the Confinuo
supporting bearing used for the input shaft (high-speed rotation side)

for SHF-2UH. Observe the operating time shown in Table 246-2 for _ 1

continuous operation. T 3 a0
The operating time shown in Table 246-2 is calculated based on the time 7 20 0
required for the temperature inside the unit to rise to 80°C and for the oil 5 = 5
seal temperature to rise to 100°C. Take care not to exceed the temperature 5 > o
given above in conducting continuous operation. The following review will e B i
be necessary if the temperature exceeds the value given above.

Contact us in such an event. :: g 22
e Change of timing to replace lubricant 50 0 0
¢ Change of lubricant o 20 5
s Measures against lubricant leakage accompanied by the 5 5 10

pressure rise inside the unit

e Measures against deterioration due to heat on the oil seal area on the cperating condition.

* Contact us as the continuous operating time may vary significantly depending

Performance Data for the Input Bearing for Hollow Shaft (2UH)

The internal temperature rises due to the effect of the oil seal and the supporting bearing used for the input shaft (high-speed rotation

side) for SHF-2UH. Observe the operating time shown in Table 246-2 for continuous operation.The operating time shown in Table 246-2
is calculated based on the time required for the temperature inside the unit to rise to 80°C and for the oil seal temperature to rise to
100°C. Take care not to exceed the temperature given above in conducting continuous operation. The following review will be necessary

ifthe temperature exceeds the value given above. Contact us insuch an event.

Input bearing specifications

Table 247-1 Flg2a7-4
Bearing A i Bearing B
Maode e T f P
o Fr ~4
670427 '

14 | 680422 4000 2470 680427 4000 2470 27 16.5 230
17 | 680522 4300 2850 680527 4300 2850 28 175 250 Fi;.
20 68062z | 4500 3450 |6806ZZ| 4500 350 | 27 | 55| 2
25 |es08zz| 4000 4350 |es08zz| 4900 4350 | 205 65| 250
32 |esoozz| 14100 10900 |ssoszz| 5350 5250 | 33 | 23 770
40 | 891277 19400 16300 | 681227 11500 10800 395 275 1060
45 | 691322 17400 16100 | 6813ZZ 11800 12100 44 285 900
50 | 8815727 24400 22600 | 881522 12500 13800 49 315 1370
68 |69172Z| 32000 29600 |68172Z| 18700 20000 | 562 | 365 | 1720 Fa: Axial load (N) | b a
65 |692027| 42500 | 36500 | 66202Z| 19600 21200 | 67 | 445 osoo | | i Radialload (N) '
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Outline Dimensions (2UJ)

Outline Dimensions (2UJ)

You can download the CAD files from our website: harmonicdrive.net

Fig. 2481
E
G H !
K, LM
‘ [ o
| -
o A s
™ = =
i 232
| [ T7CH
d H !
_/ b
L} =
&8 _~
" Mote|l
()
12 equally spaced (8} 20 equally spaced (18)
R -M3xE
\\.\ ‘\
R P ey
s T S .
1S H 4 71
i ® it
o
- \‘\I"’{ o Note 1;
iy i i See recommended housing undercut on
s Size 14 Size 17
= <8 e page 240 for details,
(ZUJ) su;l:'::ﬁ;:n:'w * Please refer to the confirmation drawing for

detalled dimenslons.

Dimensions (2UJ)

Table 248-1 Unit: mm

Symbol

A h7 70 80 90 110 142 170 190 214 240 276

9B 54 64 75 90 15 140 160 175 201 221

@C h7 36 45 50 60 85 100 120 130 150 160

@D h7 T4 84 95 115 147 175 195 220 246 284

@E h6 6 8 10 14 14 16 19 22 22 25

F 50.5 56 63.5 725 845 100 108 121 133 156

G 15 17 21 26 26 31 31 37 37 42

H 205 23 25 26 32 38 42 45 52 56.5

I 15 16 175 20.5 265 31 35 39 44 575

J 14 16 20 25 25 30 30 35 35 40

K 9 10 10.5 10.5 12 14 15 16 17 18

1= 8 85 9 85 95 13 12 12 15 195

M 25 3 3 3 5 5 7 7 7 12

N 21.7 239 255 296 36.4 44 475 525 62.2 72

@] 11 12 16.5 225 225 275 28 33 33 39

P —_ —_ 821, 114, 114 13 1 155 4, 185 4 185 4 21 4,

Q 0.5 0.5 3 Hus 5 dow 5 fom 5 fom 6 Hom 6 Jon 6 fom 7 B

R =t = 3 H 025 5 E u3n 5 E 030 5 E 030 6 H LEL] G -80.33 G -3030 8 H 036

S — = M3=86 M5=10 M5x=10 M5x=10 M6E =12 MEx12 ME =12 M8x16

oT 64 74 84 102 132 158 180 200 226 258

U 8 12 12 12 12 12 18 12 16 16

oV 35 ] 35 45 55 6.6 6.6 9 9 11

oW 44 54 62 7 100 122 140 154 178 195

X 12E A8 | 20EA 16 16 16 16 16 12 16 12 16

Y M3x5 M3 %6 M3x6 Max7 M5 =8 M6 =10 M8x10 M8x11 M10x15 | M10x15
©35%11.5]| 935%12 | @35x135| pd5%155 | @55x205 | @6.6x25 | 09x28 @9x30 p11%35 | @11x425

a 698 ZZ | BO00ZZ | 6902ZZ | 6002ZZ | 6004 ZZ | 6006 ZZ | 6206 ZZ | 6207 ZZ | 6208 ZZ | 6209 ZZ

b 695 77 697 27 69877 | 6900277 | 69022727 | 600327 | 6004ZZ | 600527 | 6006 ZZ | 6007 ZZ

c D49585 | D59685 | D69785 | D84945 | D1101226 | D1321467 | D1521707 | D1681868 | D1932129 | D21623811

d GB184 D10205 | D15255 | D15255 | D20355 | D30457 | D30457 | D35557 | D40607 | D45607

—40-

Mass (2UJ) Table 249-1

Unit: kg

Symbol

Mass (kg) 0.66 0.94 1.38 2.1 4.4 7.3 9.8 13.9 19.4 26.5

Moment of Inertia (2UJ)

Table 245-2

Symbol

Maoment of || =107 kg’ 0.025 0.059 0.137 0.320 1.20 34 5.80 9.95 205 355

inertia J | x107kgfms’ 0.026 0.060 0.140 0.327 1.22 3.48 5.92 10.2 209 36.2

Starting torque (2UJ)

See "Engineering data” for a description of terms. Please use
the values vary based on use conditions.

as reference values; Table 248-3
Unit: Nem

30 6.8 1" 18 26 63 — — — — —
50 57 9.7 14 22 41 72 94 125 178 —
80 4.4 7.2 " 15 29 52 68 88 125 163
100 Fir 6.5 9.9 14 27 47 60 80 113 147
120 — 6.2 9.3 13 24 44 55 74 105 137
160 — = 8.6 12 23 39 50 66 94 122

Backdrivi ng to:‘que (2U‘J) See "Engineering data" for a description of terms. Please use as reference

=5 Table 249-4
values; the values vary based on use conditions. Unit: Nm
30 35 59 10 16 3 - — — —_ —_
50 34 58 8.4 13 25 43 56 75 107 —
80 4.2 6.9 10 15 28 50 65 85 120 154
100 45 7.8 12 17 33 56 72 96 135 176
120 — 89 13 19 34 63 79 106 151 198
160 — — 17 23 43 75 96 126 181 235

Performance Data for the Input bearing (2UJ)
The input shaft of the 2UJ is supported by two single-row deep-groove bearings. For peak performance of the SHF-2UJ it is
essential that the following Specification for Input Bearing be observed -Figure 254-1 shows the points of application of forces. See Table
254-1 for the dimensions (a) and (b). Graphs 254-1 and 254-2 show the Maximum Allowable Radial and Axial Loads. The values in Graph
254-1 and 254-2 are based on an average input speed of 2,000 rpm and a mean bearing life of L10=7,000h.

Example: If the input shaft of a SHF-40-2UJ unit is subjected to an axial load (Fa) of 500 N. The maximum allowable radial force will be 400 N.

Input bearing specifications Table 264-1 Fig 255-1
e P . . Maxirum Bearing A I_: Bearing B
Basic dynamic = Basic static ic dynamic  Basic static radial load ToA
Model  ratedlea edload  Model i | rated|oad —|
{ ] Lmm Frth) Fr
l R

17 | 69002Z 2700 1270 B9TZZ 1610 710 235 21 135 Ea+ F
20 | 690222 4350 2260 69872 2240 910 65| 233 210 — 2
25 | 600222 5600 2830 6900ZZ 2700 1270 28 28 270
32 | 6004ZZ 9400 5000 690222 4350 2260 36 27 490
40 | 600622 13200 8300 6003Z2 6000 3250 43 325 660
45 | 6206ZZ| 19500 11300 | 6004ZZ 9400 5000 475 | 345 1030 9
50 | 6207ZZ| 25700 15300 | 800522 10100 5850 53 39 1330 Fa: Axial load (N) =
58 | 6208ZZ| 29100 17800 | 6006ZZ 13200 8300 62.5 40 1600 Fr: Radial load )} PR < N W -
65 | 620977| 32500 20500 | 6007ZZ 16000 10300 78 63 1650
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Outline Dimensions(2SO. 2SH) Tave 2501

Unit : mm
- Rk 14 17 20 25 32 40 45 50 58 65
ymbol
Outline Dimensions (2S0) oA h6 50 60 70 85 110 135 155 170 195 215 Z
oBi 14 18 21 26 26 a2 a2 32 40 48 o ¥
You can download the CAD files from our website: harmonicdrive.net ©B: = = — = = — 128 141 163 180.4 g fpﬁ-
©B: = — = = = = 27 2.7 27 27 & &
Fig. 2551 0C Standard (H7) 6 8 9 11 14 14 19 19 22 24 a #
Max, dimen, 8 10 13 15 15 20 20 20 25 30 o
D% SHF Series 285 o 325 s 335 % 375 44 5, 53 1, 58 1; 64 14 755 15 —_ w
i | SHG Series 285 8 325 4 3355 a7 i 44 fa 53 0 58 1s 64 1 755 1 83 &+
The Il:luletj:rae I;:fr:ti':s:alled to prevent misabgnment between the B E 235 265 29 4 42 51 565 63 73 815
flange of the flexspliine and the outer race of the cross mller bearing. E F* & 5 6 45 3 2 2 T 1 25 1.5
©-g P equally < equally specad €] G 24 3 3 33 36 4 45 5 5.8 65
e Er-a Bemt lJ - H 141 16 175 18.7 234 29 32 34 202 3 2
ofng ¢4 il \,\ I 7 75 85 12 15 18 20 24 27 32 o) 8
LS, / # 1o WSO J 6 65 75 10 14 17 19 2 25 29 28
.CU-‘?,-/ ! . SHF Series 0.4 03 0.1 2.1 25 3.3 37 42 48 = a3
i co.4 gy - B £ " SHG Series 1.4 16 15 35 4.2 56 6.3 7 8.2 85 % o
4 n SHF Series 17645 | 1954, | 2014, | 2024 22 & 2755 | 2793 32 1 349 4, = @ M
& @ SHGSeries | 1858 | 2075, | 2154, | 21648 | 2364, | 2074 | 3054 | 3481 | 3834 | 4484, g #
‘ o " oM h7 70 80 90 110 142 170 190 214 240 276 2 £l
= T o 'C04 | - & 8 = oM: H7 48 60 70 88 114 140 158 175 203 232 =] #H
= = o % 9= am < = oN: - - - - — 32 - 32 = 48 a5
. e & & o 8 12 12 12 12 12 18 12 16 16 =3
W oP 35 35 35 4.5 55 6.6 6.6 9 9 1 B
0Q 025 0.25 025 0.25 0.25 0.3 0.3 05 05 05
L/*\ oR 64 74 84 102 132 158 180 200 226 258
ﬂén; — 1 . s 7 4 4 4 4 6 6 6 8 8
3 T M3x6 M3x6 | M3x8 | M3x8 | M4ax8 | M4x10 | Mdxg | M5x 12 | M5x 12 | M6x 16
depth of pilot hole ” i \ T: (angle) 225° 15° 15° 15° 15° 15° 10° 15° 1125 | 11.25
Zi-Z:equally spaced
Wit oprevertasparalion; oU 44 54 62 77 100 122 140 154 178 195
v — = 10.4 128 16.3 16.3 218 218 248 273
W Js9 = — 3 4 5 5 6 6 6 8
‘20 equally spaced (16)-M3x6 (p3 5x6 5) 12 equally spaced (8)-M3x5 (@3.5¢6) Xi 12E A8 | 12EA 1B 16 16 16 16 12 16 12 16
& [ ¢0.25 T &] 9025 X M3x5 M3x6 | M3x6 | Max7 | M5x8 | M6x 10 | M8x 10 | M8x 11 | M10x 15 | M10x 15
Yi 935%6 | p35%65 |9 3.5% 7.5/ 45x 10| 55% 14|966x 17| 9919 | 99x 22 | @ 11x 25| @ 11x 29
o et (e 14) ' Y2 0.25 0.25 0.25 025 0.25 0.3 05 0.5 05 05
B =il o Z 4 4 4 4 4 4 4 8 6 8
I /& Mxbiake 17) Z M3x6 | M3x6 | M3x8 | M3x 10 | M4x 16 | M5x 20 | M5x 20 | M5x 25 | M6x 25 | M6x 30
[ 23 1 — T 38 45 53 66 86 106 119 133 154 172
housing b 1 1 15 15 15 2 2 2 25 25
e B oc 31 38 45 56 73 90 101 113 131 150
d 17 2.1 2 2 2 2 23 2.5 2.9 35 :
e D49585 | D59685 | D69785 | D84945 | 01101226 | 21321467 | D1521707 | D1681868 | D1932129 | D21623811 - 8
f — — = = — —  |at1z1sd220] s135  [o11570d220] S175 29
0.3 (size 17) ® The following dimensions can be modified to @®*The D, F and K values indicate relative position of individual 2 &
_ S —— accommodate customer-specific requirements. gearing components (wave generator, flexpline, circular 5l
/a-Max6 evenly arranged ! (pottto prm:t sspamtion ) spline). Please strictly adhere to these values when designing £H
St cfs / (bolt to prevent separation) ’ e EannrIeE your housing and mating parts. e
Flexspline 1OendP @ Please note that the circular spline face of sizes 14 through 40 LAY
Size 14, 17 configuration of Size 17 Size 14 Circular Spline : X1 and Xz does not incorporate an O-ring groove. Please provide
Wwave generator —tonfiguration e CORgUESTON alternate sealing arrangements.
@ Due to the deformation of the Flexspline during operation,
it is necessary to provide a minimum housing clearance,
dimensions @a, b, c.
Mass (250) Table 256-2
Note 1: See undercutting the housing on Page 240 for details. Unit: kg
Mote 2: For size 14, C0.5
* Refer to the confirmation drawing for detailed dimensions
(2S0/2SH) * See Fig. 0842 on Page 084 for the configurations of the wave generator. Mass (kg) 0.41 0.57 0.81 1.31 2.94 5.1 65 9.6 135 19.5
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Outline Dimensions (2SH) Dimensions (2SH) Table 258-1

Unit : mm

You can download the CAD files from our website: harmonicdrive.net

Fig. 257-1

oA h6 50 60 70 85 110 135 155 170 195 215 g
P— 5 0B — o - = - — 128 141 163 180.4 g%
e B: - — = = = = 2.7 2.7 %7 2.7 3
DE* E_D? = 2 c 5254 | 5654, | 5154 | 55548 | es54 | 798 855 935, | 1064 | 1284 S8
\ Souallyspeced rorom ' ey F’ i j SHF 16 1° 16 7 954" 10" 12 13%" | 138%° | 15% 16 %" 21%° a #
b —g D"* 4 4 4 Wi +6 e +0.6 Q7 0.7 07
) Oring | i i SHG 16 7 16 850 10 7 1271 13 7% 13570 157 16 0 210 .n_)'_
~-F } o D: 235 265 29 34 42 51 56.5 63 73 81.5 2
A= D:% 13 14 13 115 115 15 15 15 17 25.5
: E 2.4 3 3 33 3.6 4 45 5 58 65
r—-—Q—L = E: 14.1 16 175 18.7 234 29 32 34 40.2 43
. E: 7 75 8.5 12 15 18 20 24 27 32
= @ 2|k F 6 65 75 10 14 17 19 22 25 29 2
| 8 «=x 9G H6 48 60 70 88 114 140 158 175 203 232 o0
= sl = @H h6 70 80 90 110 142 170 190 214 240 276 i %
=T I 20 21.5. 1904 20 . 29 . 34 4 35 . 395, | 453. | 545., $“O*-
i | 20 a4 215 20 .04 225 a1 235, 28 325 a1 26 .01 40.7 <0 — g w
& :“' = I {125) (135> 12 5> 13> (13} (17> (17.5) (17.5) (20} — @ T
,r/Tu-Ty i depth of pilot hole molet | Wi - W equally spaced Ji 25 25 — — — — 8 9 10 14 3 §
The baits are factory installed to prevent {boit to prevent separation) Jz 7 7 7 65 — = (273 (205 | 353 (40.5) 3 51
R e P et e 12 equally spaced (8)-M3x5 (p3.5x8) 20 equally spaced (16)-M3x6 (¢3.5%6.5) Ji 7 7 7 6.5 = 9.5 95 95 12.5 1.5 = AR
s
i #0025 |\ [Ele025 Ji = = = = e (75) (8) (8) (75) (11.5) _g =
M3 ™ Lo \.‘_ Ki = - = — 13.9 15.1 156 186 21.1 23.1 = o]
: K: = = = = 19 22 2.7 2.7 3.2 3.1 o
Wave oL 22 27 32 42 47 62 69 79 90 106
T . | oLB 20 25 30 40 45 60 65 75 85 100
oL:hg — o — 38 s 59 59 69 84 96
s oL H7 14 19 21 29 36 46 52 60 70 80
S oL 7 20 25 30 = 45 == — = = =
||'|4-M3 %6 equally spaced 4-M3 =86 equally spaced @M 22 27 32 42 49 65 70 80 91.5 1T
Configurations for Sizel4 and 17 é:j: :i R RaE= (:;:;prevent R oM h7 20 25 ) i 45 - 64 4 -
2ER L oM: — - = = 425 57 62 72 815 96.5
. ) oM. HT7 14 19 21 29 36 46 52 60 70 80
Configurations Of Wave Generator All Sizes oN. 6 20 25 30 40 45 60 &5 75 85 100
. & , ON: 14.5 19.5 215 295 36.5 465 525 60.5 70.5 80.5
Seeth 17 © . B o el c o 10 10 10 10 10 12 15 15 15 20
R MO Js 8 Toterance range) | b b i o: 225 245 | 195 | 225 | (305 [ (3% s 41 48 54
Fufm;m vargey| | {Fcolercarangs). BB aﬂﬂfﬁ'*m range) o 20 22 22 23 25 32 35 37 43 54
co3 |Rod | RO 03 C04 | RO2 R0.2 C04 P, 3 3 6 6 6 6 6 6 8 6
P | = T ] P: M3 M3 M3x6 M3x6 M3x6 M4x8 Mdx8 | M4x8 M4x8 | M5x10
= -j I e Z;J_ ef | & - 2 . II b i = EW i e P = = 0.25 0.25 0.25 0.25 025 025 0.25 025
oz = z e 34 e E] | %&‘ g 2 gl e [ 8 12 12 12 12 12 18 12 16 16
ol & | 6 O )|, O 9Q. 35 35 35 45 55 6.6 66 9 9 11
oQ: 0.25 0.25 0.25 0.25 0.25 0.3 0.3 05 05 05
G , c oR 64 74 84 102 132 158 180 200 226 258
gre I (k) seed? h lz th ¢S = = 255 335 405 52 58 67 77 88
M s ke ki | s 7 Totersnce range) T 2 4 4 4 4 6 6 6 8 8
ROZ ] Co.4 I I T M3x6 M3x6 M3x8 M3x8 M4 =8 M4x10 | M4x10 | M5x12 [ M5x12 | MBx16
cos jcod | JOROZ cod co4 | RO2 E RO2 C04 T. (angle) 225 15° 15° 15° 15° 15° 10° 15° 11.25° | 11.25°
! = 5 QU 44 54 62 77 100 122 140 154 178 195
Z & 55 ¥ Z"T 5o - - N ' Vi 12EA 8 |20E A 16 16 16 16 16 12 16 12 16
R g ol %2 P BT e = 5l =| X © | 2| | EE 5 Vi M3x5 M3x6 M3x6 Max7 M5=8 M6x10 | M8x10 | M8x11 | M10x15 | M10x15
ke e Z| = = z| 2 2 2l 4| o Vs ¢3.5%6 | 93.5%6.5 | 93.5%7.5 | ¢4.5%10 | ¢55x14 | 96617 | 99x19 | 99x22 | @11x25 | @11x29
& ' " 0.25 0.25 0.25 0.25 0.25 0.3 05 05 05 05
Size 4010 65 ol o 0: Wi 4 4 4 4 4 4 4 8 6 8
It i 2R, W M3x6 M3x6 M3x8 M3x10 | M4x16 | M5x20 | M5x20 | M5x25 | M6x25 | M6x30
Ji € Ja) Js s Minimurm a 38 45 53 66 86 106 119 133 154 172
K :I:;Sr:ngce b 1 1 15 15 15 2 2 2 25 25
9c 31 38 45 56 73 90 101 113 131 150
— d 1.7 21 2 2 2 2 23 25 2.9 35
cO5 e D49585 | D59685 | DB9785 | D84945 | D1101226 | D1321467 | D1521707 | 01681868 | D1932129 [ D21623811
f — = — — = —  |g11215d220] S135  [d1157.04220] S175
e 04 5| 2| e % Note 1: ‘ ' ‘ @ As the flexspline is subject to elastic deformation, the housing @ The circular spline of sizeg. 14 to 40 does not hgve an‘O-ring
=| 5 e See undercutting the housing on Page 240 for details. clearance should be @a, b, ¢ or more and it should not groove (symbol: ) for sealing. Account for sealing during
& %. g & * Refer to the confirmation drawing for detailed dimensions. exceed. design and installation.
':ﬁ:Cﬂig::ﬁ?:i.%%ﬁ:ﬂj:;geezdgiﬁgmns ® “The D1 and D3 sizes indicated by an asterisk are the
depends on the size. (* Also see Fig. 084-2 on Page 084.) mounting positions in the shaft direction and allowance of the
three parts (wave generator, flexspline, circular spline). Strictly

observe these tolerances.
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Mass (2SH) Table 259-1

Unit: kg

Mass 0.45 0.63 0.89 1.44 3.1 5.4 6.9 10.2 141 209

Standard lubrication for SHG/SHF series is grease.
See "Engineering data" on Page 016 for details of the lubricant.

Application guide
As the gear unit is shipped with the outer race of the cross roller bearing and the flexspline temporarily bolted together, grease
is not applied other than the gear teeth. Refer to the following application guide for grease application instructions

Application guide Table 25-1
Cross roller bearing (outer race) Circular spline
" /
1 Apply thin coating of
/7 grease before installation.
Flexspline | thickness of
=i diameter of wave
generator bearing % Peckwl s
while slowly rotating
bearing.
Fill the inner wall with g in
accordance with the values listed
below. . PR gt
Wave Generator
Application quantity
Table 258-2
Unit: g
Aphication size |y 17 20 25 2 40 45 50 58 65
Horizontal use 58 11 18 32 64 120 185 235 385 495
Vertical| Output shaft facing up 7.5 13 19 37 74 130 200 255 400 530
use | Quiput shaft facing down 89 15 22 42 84 150 230 290 480 630

Installation accuracy

Maintain the recommended tolerances shown in Figure 260-1 and
Table 260-1 for peak performance. Fig. 260-1

?

70

i

A

— | . -
Ol ¢ [A] —LLLb [A]
Unit: mm
Size 14 17 20 25 32 40 45 50 58
a 0.011 0.015 0.017 0.024 0.026 0.026 0.027 0.028 0.031
b 0.017 0.020 0.020 0.024 0.024 0.024 0.032 0.032 0.032
(0.0083 €0.0100 (0.010) (0.012) £0.012) (0.012) £0.012) (0.015) (PBFPO-T)
5 0.030 0.034 0.044 0.047 0.047 0.050 0.063 0.066 0.068
(0.016} (0.018> (0.019: (0.022> (0.022 (0.0223 (0.024} (0.0302 £0.033)
* The value in the parentheses indicates that \Wave Generator does not have an Oldham coupling

-55-

Installation Recommendations

m Installation sequence

The wave generator is installed after the flexspline and circular spline. If the wave generator is not inserted into the flexspline last, gear teeth
scuffing damage or improper eccentric gear mesh may result. Installation resulting in an eccentric tooth mesh (Dedoidal) will cause noise
and vibration, and can lead to early failure of the gear. For proper function, the teeth of the flexspline and Circular Spline mesh symmetrically.

Assembly order for basic three elements

Fig, 260-2

Flexspline/CRB inner ring

Flexspline/CRB outer ring 5 :

Wave generator

__\*______

Mote: Do not assemble
Wave Generator from
Diaphram of Flexspline

g Wave generator

» Precautions on assembly

It is extremely important to assemble the gear accurately and in
proper sequence. For each of the three components, utilize the
following precautions.

B |

Wave generator

1. Avoid applying undue axial force to the wave generator
during installation. Rotating the wave generator bearing
while inserting it is recommended and will ease the process.

2. Extra care must be given to ensure that concentricity and
inclination are within the specified limits (see page 253).

3. Installation bolts on the Wave Generator and Flexspline should
not interfere each other.

Circular spline

The circular Spline must not be deformed in any way during the
assembly. It is particularly important that the mounting surfaces
are prepared correctly.

1. Mounting surfaces need to have adequate flatness,
smoothness, and no distortion.

2. Especially in the area of the screw holes, burrs or foreign
matter should not be present.

3. Adequate relief in the housing corners is needed to prevent
interference with the corner of the circular spline.

4. The circular spline should be rotatable within the housing. Be
sure there is not interference and that it does not catch on
anything.

5. Bolts should not rotate freely when tightening and should not
have any irregularity due to the bolt hole being misaligned or
oblique.

6. Do not tighten the bolts with the specified torque all at once.
Tighten the bolts temporarily with about half the specified
torque, and then tighten them with the specified torque.
Tighten them in an even, crisscross pattern.

7. Avoid pinning the circular spline if possible as it can reduce
the rotational precision and smoothness of operation.

* CRB: Cross roller bearing

Flexspline

1. Mounting surfaces need to have adequate flatness,
smoothness, and no distortion.

2. Especially in the area of the screw holes, burrs or foreign
matter should not be present.

3. Adequate clearance with the housing is needed to ensure no
interference especially with the major axis of flexspline

4. Bolts should rotate freely when installing through the mounting
holes of the flexspline and should not have any irregularity due
to the shaft bolt holes being misaligned or oblique.

5. Do not tighten the bolts with the specified torque all at once.
Tighten the bolts temporarily with about half the specified
torque, and then tighten them to the specified torque. Tighten
them in an even, crisscross pattern.

6. The flexspline and circular spline are concentric after
assembly. After installing the wave generator bearing, if it
rotates in unbalanced way, check the mounting for dedoidal or
non-concentric installation.

7. Care should be taken not to damage the flexspline diaphragm
or gear teeth during assembly.

Avoid hitting the tips of the flexpline teeth and circular spline
teeth. Avoid installing the CS from the open side of the
flexspline after the wave generator has been installed.

Rust prevention

Although Harmonic Drive® gears come with some corrosion
protection, the gear can rust if exposed to the environment. The
gear external surfaces typically have only a temporary corrosion
inhibitor and some oil applied. If an anti-rust product is needed,
please contact us to review the options.
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Features Ordering Code

CSD - 20-100- 2UH - SP
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Table 211-1

Ratio* Model Special specification

14 50 100 — 2UH= Unit type Blank=Standard product
17 50 100 = (Size 14 o 50) SP = Special specification code
20 50 100 160 2UF= Hollow shaft
teh 25 50 100 160 (Size 14 10 40)
32 50 100 160
40 50 100 160
50 50 100 160

* The reduction ratio value is based on the following configuration: Input: wave generator, fixed: circular spline, output: flexspline

Technical Data

FE0RER 2 3 4SO/DSO
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= CSD-2UH Table 2112
CSD Gear Units @
Available in two form factors, the CSD series gear units offer zero backlash while remaining lightweight and compact. { g S %
These units are ideal for humanoid robots, aerospace, semiconductor equipment and many other critical applications. 14 15000 :: 2‘:: :3 :; ;'g :';2 ;g : 8500 3500 0.021 0.021 = 0)
. - . ] / ] | ; : . 2l
Ratios available are from 50:1 to 160:1. - £ 11 i =5 o pes TS o ‘ o o oo - ® T
100 16 16 a7 38 27 238 71 ; = : g
Features 50 17 1.7 39 40 24 24 69 g &
20 | 100 28 29 57 58 34 35 95 ; 6500 3500 0.090 0.092 = 5l
m Zero backlash 160 28 2.9 64 65 34 35 95 % iﬁ.
i 50 27 28 69 7.0 38 39 127 =)
m Compact design . ; =
P 9 25 | 100 47 48 110 1 75 76 184 5600 3500 0.282 0.288 v
m Hollow shaft (2UF only) 160 47 48 123 13 75 76 204 B
m High-load capacity 50 53 5.4 151 15 75 76 268
= Lightweight 32 | 100 96 10 233 24 151 15 420 4800 3500 1.09 1.1
160 96 10 261 27 151 15 445 8
" 50 96 10 281 29 137 14 480 &)
Structure of CSD Gear Unit Fig. 210-1 40 | 100 185 19 398 41 260 27 700 4000 3000 2.85 291 ey
160 | 206 21 453 46 316 a2 765 = %
50 172 18 200 51 247 25 1000 “ =
CSD-2UH CSD-2UF 50 100 329 34 686 70 466 43 1440 147 3500 2500 8.61 8.78 5 §J}
160 370 38 823 84 590 60 1715 | 175 B
. ; o R
M i (Note) Moment of inertia: I=1TGD‘“ = =
=3
St f Circular Spline a CSD-2UF E 11|
% = e =
Qutput flange n i Wit Ganisiatior Output flange -] I Limit E.-.r 2 @
h—"‘. E2 _,.f‘"‘/— E“"“-. @
=5 L
4—] -|-H—:| ] E_ Wave Generator 37
] _— l OO | b s .
i ot 2 s Y iR 8500 3500 0.021 0.021
— 50 11 1.1 _
Al 7 T 7300 3500 0.054 0.055
50 17 1.7
20 | 100 28 29 6500 3500 0.090 0.092
— 160 28 2.9
| = 50 27 2.8
- 39 - 25 | 100 47 4.8 5600 3500 0.282 0.288
0 B 160 | 47 | 48
Cross roller Y R L s
bearing e i Flexspline 32 | 100 96 10 4800 3500 1.09 1.11
= ® T Flexspline 160 96 10
Cross roller — ;
bearing 50 96 10
40 | 100 185 19 398 41 260 27 700 71 4000 3000 2.85 2.91
160 | 206 21 453 46 316 32 765 78

(Note) Moment of inertia: I= - GD*
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Qutline dimensions CSD-2UH Outline dimensions CSD-2UF
Fig. 212-1 Fig. 213-1
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Please refer to the confirmation drawing for detailed dimensions, g §|J
* See Fig 064-2 on Page 064 for the wave generator form factor 'l_g' ﬁ
24
4 = 7
— Dimensions CSD-2UF Table 2131 =4
E_ Unit : mm @
* Please refer to the confirmation drawing for detailed dimensions. M @A h7 70 &0 20 110 142 170 %
* See Fig. 064-2 on Page 064 for the wave generator form factor ™ B 22 227 26.8 315 37 45 ___G)_ 5]
C 05 05 2.3 2.1 28 6.5 BT
D H7 48 56 64 80 106 132 = 0)
oE H7 11 15 20 24 32 40 w %
oF 9 18 22 29 a7 =
o
Dimensions CSD-2UH - acdsl] 2 aa 47 52 L) 80 g &
R oH 49 59 69 84 110 132 3 7|
Ciif & i ol h7 70 80 90 110 142 170 B
. 1 49 54 438 55 6 7 § =
55 62 70 85 112 126 157 S L L &= 2 2 = = A
25 265 207 371 43 51.7 625 k L% LELn L Lol 2 S 2
23 245 27.7 341 40 e = M 287 2871 2151 34 % 357 367
D 5 3 5 3 3 a a N 45, 511 525 630 8.6 1 103 5
E 05 0.5 05 05 1 1 1 @O(PCD) 17 21 26 30 40 50 o
) ? ) : 2
oF h7 425 495 58 73 %6 1085 136 i 4 4 4 4 4 4 &
G H7 11 15 20 24 32 40 50 izl L = M3 Nd M4 M5 e
oHHT = — = — o = o @RIPCD) 64 74 84 102 132 158 D
. m
ol H7 12 14 18 24 2 36 48 ST 364 334 334 ;‘; ;05 ;?ﬁ @ 2
oJ 31 38 45 58 78 90 112 AN : 2 2 : : ; g &
oK h7 55 62 70 85 112 126 157 BULRGLE o e L L, s 118 =]
L 5 5 5 55 55 6 7 ¥ & L B E 8 12 B4
v 170 170 1740 2 é e 2 5 o 340 304 w M3x5 M3x6 M4x8 M5x8 M6x10 M6x10 e
. - : = - : e % 34.5%0.80 38.0%1.50 S48 S60 580 $100 =9
N 14.8 16.3 18.8 237 306 36.5 44.3
& 4l 51 a8 g Y S 1873 Y 49.0x1.50 59.4%1.20 s70 585 S115 S140 =
a1 <01 ska o017 o 01 O 01 o 01 o0
Lau}
@P(PCD) 17 21 26 30 40 50 60 - 9z » 03:0 04:5 05934 15?;, :‘2 350?6
©Q(PCD) 49 56 64 79 104 1175 147 ass (ko) - ! : : : -
R 6 10 12 18 18 18 22 O T SEHAEESE (HE. URINT) 78, AEHEEER. XTRETHAENRYT, NINTRASERE, FEAAATHERER.
¢S 3.4 3.4 3.4 34 45 55 6.6
T 4 4 4 4 4 4 4 i
U M3 M3 M3 M3 M4 M5 M6 Positional accu racy See "Engineering data" for a description of terms i
QVIPCD) 25 27 34 42 57 72 88 1abieZ 141
W 10 8 8 8 10 10 10
X M3x7 M5%8 M6x9 M&x12 M8x12 M10x15 M12x18 Positional x10™ rad 4.4 44 29 29 29 29 28
oY 38 45 53 66 86 106 133 ACRURLY arc min 15 15 10 1.0 1.0 1.0 10
z 3 3 35 45 5 6.5 75
Mass (kg) 0.35 0.46 0.65 12 2.4 3.6 6.9 Hysteresis loss S etiininaluhint i lseciiss s s
able 214-
OHBTRBENHEESE (FE. L) 7R, AZtEFEER. XTREIHAZNRY, I\TRASER, FENsATNRRIES.
- *10™ rad 7.3 4.4 4.4 4.4 4.4 4.4 44
— 25 15 15 15 15 15 15
100 or «10™ rad 58 2.9 2.9 29 2.9 2.9 29
LEBIE arc min 20 1.0 1.0 1.0 1.0 1.0 1.0
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T0r5|0 nal Stlﬁness See "Engineering data” for a description of terms.

Table 214-3
Linit
N Nm 20 39 7.0 14 29 54 108
ke 02 0.4 0.7 14 3.0 55 11
- Nm 69 12 25 8 108 196 382
ki 07 12 25 49 11 20 39
«, | x10*Nmirad 0.29 0.67 1.1 20 47 8.8 17
kgfm/arc min 0.085 0.2 0.32 0.6 1.4 26 5.0
«, | x10* Nmrad 0.37 0.88 13 27 6.1 11 21
kgfm/arc min 0.1 0.26 0.4 0.8 1.8 3.4 6.3
Reduc_:tion Ks %10* Nm/rad 0.47 1.2 20 37 8.4 1= 30
ratio kg i 0.14 0.34 06 1.1 25 45 90
50 N <10 rad 69 58 6.4 70 6.2 6.1 6.4
- 24 20 22 24 21 21 22
o <10 rad 19 14 19 18 18 18 18
— 6.4 46 66 6.1 6.1 59 62
. | x10° Nmirad 04 0.84 13 57 6.1 11 21
e 0.12 0.25 0.4 08 18 32 63
k| x10° Nmrad 0.44 0.94 17 a7 7.8 14 29
Sl ie 0.13 0.28 05 1.1 23 42 85
Reduc_:tiorl Ks %10* Nm/rad 0.61 12 25 4.7 11 20 37
ratio So i e 0.18 0.39 0.75 1.4 a5 58 11
S acino N <10 rad 50 46 5.4 52 48 49 51
s i 17 16 18 18 17 17 17
- <10 rad 16 13 15 13 14 14 13
e 54 43 50 45 48 48 46

* The values in this table are reference values, The minimum value is approximately 80% of the displayed value

Starting torque

= CSD-2UH

14

Table 214-4 Unit: Nem

m CSD-2UF

See "Engineering data” for a description of terms. The values in the table below vary depending on the use conditions,
use them as reference values

Table 214-5 Unit: Nem

50 4.4 8.7 8.9 16 32 55 50 53 7.5 9.7 17 34 58
100 28 38 51 9.1 20 32 60 100 3.2 4.2 5.5 9.6 21 33
160 == == 3.9 7.2 15 26 47 160 - 4.1 7.4 16 27

Backd riVing torq ue See "Engineering data" for a description of terms. The values in the table below vary depending on

the use conditions, use them as reference values

= CSD-2UH

=lze

Table 215-1 Unit: Nm

50 29 43 8.2 95 19 33 61
100 35 4.6 6.0 11 23 38 71
160 - = 7.4 13 30 48 89
n CSD-2UF Table 215-2  Unit: Nm
50 3.3 4.7 56 10 20 34
100 38 50 6.4 il 24 39
160 = - 7.8 14 ey 49

Table 215-3 Unit: Nm

2100

4100

1800

3600

Total reduction ratic

180

560

1000

4300

Table 215-4 Unit: Nm

8000

—61-

Checking output bearing

A precision cross roller bearing is built in the gear unit to directly support the external load (output flange).Check the maximum moment load,
life of the bearing and static safety coefficient to fully bring out the performance of the unit type. See Page 030 to 034 of "Engineering data"
for each calculation formula.

m Checking procedure

(1) Checking the maximum moment load (Mmax}

‘ Calculate the maximum moment load (M max). H Maximum moment load {Mmax} = allowable moment (Mc)

(2) Checking the life
‘ Calculate the radial load (Frav) and the average axial load (Faav)

Calculate the radial load coefficient (x) and the axial load
coefficient (y).

H Calculate the ifetime

(3) Checking the static safety coefficient

‘ Calculate the stafic equivalent radial load coefficient {Fo). H Check the static safety coeflicient. (s}

B Qutput bearing specifications
The specifications of the cross roller bearing are shown in Table 220-1 and -2.

= CSD-2UH

Table 220-1

Offset

0.035 3 : . . 6.74

17 0.0425 0.0099 529 540 755 770 64 6.5 7.75 23 11.3 758
20 0.050 0.0102 578 580 a0 820 91 93 12.8 38 12.4 B8.28
25 0.062 0.0130 96.0 980 151 1540 156 16 242 7.2 205 13.8
32 0.080 0.0144 150 1530 250 2550 313 32 53.9 16 321 2.15
40 0.096 0.0151 213 2170 365 3720 450 46 91 27 4586 3.05
50 0.119 0.0192 348 3550 602 6140 758 77 171 51 74.4 4.99

= CSD-2UF

Table 220-2

0.050 0.0118
17 0.060 0.0123 163 1670 124 126 15.4 48 222 14.9
20 0.070 0.0128 220 2250 187 19.1 252 75 312 209
25 0.085 0.0134 358 3660 258 263 392 1.6 46.6 312
32 0.111 0.0168 654 6680 580 59.1 100 2986 81.7 547
40 0133 0.0215 816 8330 849 866 179 53.2 926 62.0
(Mote)

* The basic dynamic rated load means a certain static radial lo 2d so that the basic dynamic rated life of the roller bearing is one million rotations.

* The basic static rated load means a static load that gives a certain level of contact stress (4 kN/mm?2) in the center of the contact area between the rolling
element receiving the maximum load and the orbit

* The value of the moment stiffness is the average value.

* Allowable moment load is the maximum moment load that may be applied to the output shaft. Please adhere to these values for optimum performance.
The value of the moment stifiness is the reference value. The lower-limit value is approximate B0% of the displayed value.
Allowable axial or radial load is the value that satisfies the reducer life when either a genuine radial load or an axial load is applied to the main shaft.
(When radial load is Lr+R=0mm, and axial load is La=0mm)

Recommended tolerances for assembly

Recommended tolerances for assembly
Input:  VWave generator
Output: Circular spline

Fig. 221-1

Fixed: Flexspline
® CSD-2UH Table 221-1
Unit: mm
a 0.010 0.010 0.010 0.015 0.015 0.015 0.018
b 0.010 0.012 0.012 0.013 0.013 0.015 0.015
] 0.007 0.007 0.007 0.007 0.007 0.007 0.007
d 0.010 0.010 0.010 0.010 0.010 0.015 0.015
e 0.025 0.025 0.025 0.035 0.037 0.037 0.040
T 3]
= CSD-2UF Uit o
a 0.010 0.010 0.010 0.015 0.015 0.015
b 0.010 0.010 0.010 0.010 0.013 0.013
c 0.010 0.010 0.010 0.010 0.013 0.013
d 0.010 0.010 0.010 0.010 0.013 0.013
e 0.031 0.031 0.031 0.041 0.047 0.047
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Desi gn Guide Recommended tolerances for assembly

For peak performance of the gear, it is essential that the following tolerances be observed when assembly is complete.

Installation and transmission torque Pay careful attention to the following points and maintain the recommended assembly tolerances to avoid grease leakage. i
Fig. 223-1 e Warp and deformation on the mounting surface % ﬁ
e Blocking of foreign matter g'ﬁf
CSD-2UH CSD-2UF e Problems caused by burrs, raised surfaces and location around the tap area of the mounting holes ﬁ':ﬁ
Case side e |[nsufficient chamfering on the housing mount n_}*i'l'
Output flange side » [nsufficient radii on the housing mount 8‘
9 Recommended Tolerances for Assembly Fig, 2221 ®
ﬂ:‘ CS8D-2UH CSD-2UF n
Case mating face
_ il e [4] (4] S
o % = — @D 0
= ol 28
/ Case side
" / —— =L
Qutput flange side / —n s g} 8
= ] B =5
=
, ¢ . G : — g i 8 b=
m Installation on output flange side and resulting transmission torque d—p [ g2 ®) E |
m CSD-2UH Table 2231 _ | H7 [ ‘ =1 %
] .1'2. = 1 a4 - 1 - . g n-l
Number of bolts 10 8 8 8 10 10 10 “ “ :’é‘ )
Bolt size M3 M5 Me M8 M8 M10 M12 Wave generator Wave generator D
Pitoh circle mm 25 27 34 42 57 72 88 i i
Bolt tightening torque | Nm 24 10.8 184 44 44 74 128 (O] v [A] 0] 9o |A] )
Torque transmission Nm 50 122 217 486 824 1665 2933 Recommended shaft Recommended shaft D
capacity {bolt only) tolerance hg tolerance hé 73] T
T
Tolerances for Assembly CSD-2UH Table 222-1 Unit: mm &
= CSD-2UF Table 223-2 —_— ST
=} {rel} L) 4
a 0.011 0.015 0.017 0.024 0.026 0.026 0.028 =4 %
Dlumbne o olte 8 10 8 8 3 12 b 0.008 0.010 0.012 0.012 0012 0.012 0.015 3 3
Bolt size M3 M3 M4 Ms me M6 oo 0016 0018 0.019 0.022 0.022 0024 0.030 S #H
Pitch circle mm 42 50 60 73 o6 116 _ = ‘é.‘
R e Nm 24 54 54 108 184 184 Tolerances fr Assembly CSD-2UF Table 222-2 Unit. mm E £
Tergue transmission Nm 70 104 167 329 765 1109 Syimbol =
capacity (bolt only) a 0.011 0.015 0.017 0.024 0.028 0.026
b 0.008 0.010 0.012 0012 0,012 0.012
gc 0.016 0.018 0.018 0.022 0.022 0.024 8
m Bolt connection to housing and resulting transmission torque )
— o)
= CSD-2UH ‘ Table 223-3 Lubrication o %‘ &0
: Grease lubrication is standard for the CSD-2UH and CSD-2UF. g o
6 10 12 18 18 18 22 j i i i o
Number of bolts There is no need to add or apply grease upon installation since CSD-2UH CSD-2UF & 2
Bolt size M3 M3 M3 M3 M4 M5 M6 the products are shipped with the grease applied. _g 2|
Pitch circla i 49 56 64 79 104 117.5 147 S_ee tab‘Ie below for recqmn'_lended housing dimensions. These (=] 4
: . dimensions must be maintained to prevent damage to the gear 2 A
Bolt tightening torque | Nm 24 24 24 24 54 10.8 18.4 and to maintain a proper grease cavity. =] Z?Q
Torque transmission Nm 43 82 112 207 461 833 i R ded housing di i 3
capacity (bolt only) m Recommended housing dimensions Hisags Wabmm S
3 1 1 15 15 2 25 35
= CSD-2UF TAtiE 2234 ar 3 3 45 45 | & 75 | 105
@by 16 26 30 37 37 45 45
Number of bolts 8 8 & 10 10 10 * For the wave generator facing downward
Bolt size M3 M3 M3 M4 M5 M6 ** For the wave generator facing upward
Pitch circle mm 64 74 84 102 132 158
Bolt tightening torgue Nm 24 24 24 54 10.8 18.4 Sealing
Torgue transmission Nm 80 123 140 359 743 1259
capacity (bolt only) The following sealing mechanism is required to prevent grease
leakage and maintain the high durability of the gear.
(Table 223-1 to 223-4/Notes) * Rotating Parts «-eserumseeees Qil seal (with a spring). Pass-through hole in the cente
1. The material of the thread must withstand the clamp torque. Surface should be smooth (no scratches) ofa;z o:ﬁ;&‘t ﬂazgé';ndeuin " Use O-ring (supplied with the
2. Recommended bolt: JIS B 1176 socket head cap screw / Strength range : JIS B 1051 over 12.9 , i roduct]
3. Torque coefficient: K=0.2 ¢ g ¢ * Mating flange .....ccoveenees O-ring and seal adhesive. Output | outputflange mating face P )
4. Clamp coefficient: A=1.4 Take care regarding distortion on the plane side Mouiling screwarea Screw lock agent with sealing effect
5. Tightening friction coefficient p=0.15 and how the O-ring is engaged. {Locktite 242 is recommended)
* Screw hole area......euue. Screws should have a thread lock (Locktite it Flange mating face Use O-ring {supplied with the product)
242 is recommended) or seal adhesive. fg -
’ sde | wotorcuputsha Fooebie i it
(Mote) If you use Harmonic Grease® 4BNo. 2 lubrication, strict sealing is required

-63- -64-
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)
Axially compact, these gear units feature a large hollow input shaft % ii
and a robust cross roller bearing so loads can be mounted directly E.‘fﬁ
to the unit without the need for additional support bearings 5;_’ f&
Features of SHD series 3 : B
m Zero Backlash i § f""""“'“"""j E g
m Ultra-flat design - 15% thinner than the SHF Series 4 v Y Table 269-1
m Large Hollow Input Shaft
m Accuracy <1 arc-min (most sizes) 2
m Rigid cross roller output bearing :; :g :gg — LW= Lightweight ) 8
m Lightweight - 30% lower weight than Standard SHF Series 20 50 100 160 2SH = Simplicity Unit SP= S[.;‘ecial specification g.} o)
SHD 2UH = Gear Unit caoe ns
25 50 100 160 e Blank=Standard product @0
32 50 100 160 =
40 50 100 160 g %
g 5
*1 The reduction ratio value is based on the following configuration: = J
e B Input: wave generator, fixed: circular spline, output: flexspline = ?:"E
Fig. 268-1 : Fig. 2682 a5
el 25
CRB y CRB outer ring | :’é’ 3
| ®
Circular spline i y 4 .
I
) {CRB inner ring) | o
0 2 | 1 - -
e Rating table 9
= 2 ! 4 Table 270-1 LT
[ \\ Wave generator 1 I " - Q
Flexspline i A (Input) SHF series (250) F %} %
(Output) o T
N\ = . , - 9 &
= kg : &
Nge! K | |.” L !g ! 14 50 | 37 | 038 12 12 48 | 049 | 23 23 8500 3500 0021 | 0.021 = Ll
! % 12 100| 54 0.55 19 1.9 7.7 0.79 35 36 ) ’ % iﬁ
Bolt to prevent el L i [ 50 | 11 1.1 23 23 18 19 48 4.9 =8
separation ,_ ! i 100 16 1.6 37 3.8 27 28 71 7.2 #300 Gins | 00 -_g ﬁ
Ut SHD series 50 17 1.7 39 40 24 2.4 69 7.0 @
20 100 28 29 57 58 34 35 95 10 6500 3500 0.090 | 0.092
160 28 29 64 8.5 34 35 a5 10 o
50 27 28 69 7.0 38 a9 127 13 w
Fi 25 100 47 4.8 110 1 75 7.6 184 19 5600 3500 0.282 | 0.288 o
ig. 269-1 195}
) 160 47 4.8 123 13 75 7.6 204 21 o 8
SCARA robot 50 53 54 151 15 75 7.6 268 27 %’ o
L3
SHD is ideal when space is limited. e :gg 3: ::g ;2? i: ::: ‘1': :ig :2 e R R i 2 #
3 4l
50 96 10 281 29 137 14 480 49 '§ zﬁj
"f“ 40 100 185 19 398 41 260 27 700 71 4000 3000 2.85 29 =
L[ﬁ i 160 206 21 453 46 316 32 765 78 3_ Eg
% (Note) 1. Moment of Inertia: 1=-1.GD? =
N 2. See Rating Table Definitions on Page 12 for details of the terms. s

==

SHD series

—B5— —B6—



Qutline Dimensions SHD-2SH Positional Accuracy S Eryginseding et War s duscription oPinemss: Table 273-1

Unit: X107rad {arc-min)

You can download the CAD files from our website: harmonicdrive.net Fig, 270-1
o I Ri-R: equally spaced Positional o 4.4 44 28 28 29 29 g ﬁ
E_|E % Accuracy are min 15 e 1.0 10 10 1.0 gﬁ?
-ﬂ} o L-gM egually spaced E o Usabla ot lengh \ :Jq:.—al:IJ: :pe:xdv $ . ch ) ?} :ﬁ,
f (esing prouded) g seal) A\ \ VEIECE SN <. -Enginecring data’ for description of terms, £ #h
X Vi & (o-ring provided) h Table 273-2 %
s | .. | _ 5
1|
o ! - % x0-ra 7.3 58 6.8 5.8 58 58
' g arc min 25 20 20 20 20 2.0
100 or *107rad 58 29 29 29 249 249
=l T 2 more aro min 20 1.0 10 1.0 1.0 1.0
¥ ¥ z 8
Torswnai S'{!ﬁﬂESS See "Engineering data® for a description of terms. ch %
Table 273-3 o
e oS
/E 3 I 20 39 7.0 12 29 54 @ T
P-P: length Py~ Rl 02 04 07 1.4 30 55 g &
—— X " 69 12 % 48 108 196 27l
See undercutting the housing on Page 240 for details. 07 12 25 49 11 20 = ,%AH
* Please refer to the confirmation drawing for detailed dimensions. #10°Nm/rad 0.29 0.67 11 2.0 47 88 % =
* See Fig. 040-3 on Page 040 for the shapes of the wave generator K e er—— 0085 02 032 06 14 25 L -ﬂ
& #10°Nm/rad 0.37 0.88 1.3 2.7 6.1 k| ?D
Dimensions SHD-2SH e a1 22 o4 2 - 24
e mv— Retio |, | *10mirad 0.47 12 20 37 84 15 -
— - 50 kgfmiare min 0.14 0.34 06 1.1 25 45 T
i — : | : : *10"rad 5.9 58 64 7.0 62 61 G (n
(PA hé 49 -OI'IEIIS 59 fos 69 fu= 84 fom 110 Jo 132 fos & Arc min 24 20 2.7 23 24 21 w I
B, 39.1%" 487" 56,81 70.5%! 927! 112.4%! <i0rad 19 14 19 18 18 18 % Q
15 4 125 HI2S HIS
B: D-Saljo‘s 1-1;?::5 1.4‘:m1 1-?mnmu . :10:5 2.2‘:03 & e 6.4 48 83 6.1 6.1 5.9 % %
QC HY 110 15% 20% 2475 325 40% T T0imirad 04 0.64 13 57 X 7 g T
D 17.5 1 18.5 w 19 a1 22 a1 279 a1 33 Ki kagfiare min 012 0.25 04 08 18 32 “
E, 155 165 17 20 236 28 R 0'44 0'94 1'? SIT ?'3 i 2 #
E 2 2 2 2 43 5 . : : ‘ 27
F 2.4 & = 33 36 4 it kgfmiare min 013 0.28 05 '1.1 23 42 g &H
G* 18 16 12 04 08 0.8 e K *10°Nm/irad 0.61 13 2.5 4.7 11 20 % ,g.
H 45, 5. 521 635 5 86 10.3 4, gmiare min 0.18 0.39 075 14 33 58 SR
1% 15.7 42 16.9 4 17.8 5 21652 27.3 5 322 % *10-rad 5.0 48 54 52 48 49 g
PJ h7 70 S 80 fam 90 fos 110 o 142 fon 170 fow = arc min i 16 18 1.8 17 18 g
PK H7 500 611 i 88 11457 140%™ *107rad 16 13 15 13 14 14
L 8 12 12 12 12 12 & are min 5.4 43 50 45 48 48 o
oM 35 35 a5 45 55 6.6 = = ) H
N 025 025 0.25 0.25 0.25 03 o
90 64 74 84 102 132 158 i)
P, 2 2 2 4 4 4 Simplicity unit (2SH) Starting torque Table 274-1 )]
P M3 M3 M3 M3 M4 M4 See "Engineering data” for a description of terms. The values are reference values. Unit: Nem ufg )
Pa 6 8 6 8 10 10 == ' ' ' | o =
P, 25 15° 15° 15° 15° 15° Rt = : | ; . : . E . : % 5|
90 17 21 2 30 40 50 50 62 19 25 38 80 85 S
R, 4 4 4 4 4 4 100 48 17 22 34 50 78 g8
R, M3 M3 M3 M3 M4 M5 160 . = 22 33 a7 74 o =
¢S 0.25 0.25 0.25 0.25 0.25 0.25 E. pid
E,T 13 f§ 611 ; fﬁ ?2 11220 Simplicity unit (28H) Backdriving torque Table 274-3 B
U, M3 Ve M3 Ma M5 B : . See "Engnheenng data" for a descr.npﬂon of ber.ms_ The values are reference values. Unit; Nom
v 45 45 45 8 8 9 S 4
W 0.25 025 0.25 0.25 0.25 0.3 — 1 - i : =
% co.4 co.4 co5 c05 o5 co5 =0 =’ o 1? 4 0 2L
X co4 coa co5 cos 05 co5 ) L Zi =0 Al ol =
z 57% 68.1%' 787 9487 123%' 148%" 160 = = & L & o
Z 2% 2%+ 276" 247 275 278
Minimum ga 3:} 3 415 fss f‘; 828 120: Ratcheting torque See "Engineering data” for a description of terms. Table 274-5
Winiry : : : Unit: Nm
clearance pc £l 38 45 56 73 a0 e S 7 i
d 1.4 18 17 18 1.8 1.8 =) =5 14 : It > :
e d37.100.6 d45.4d0.8 63.28d0.99 d66.501.3 d87.5d1.5 d107.5d1.6 &0 [ 28 50 i 520 250 i 980 i 1800
f d54,38d1.19 d64.0d1.5 u72,0d2,0 d88,62d1.78 d117.0d2.0 d142d2.0 100 84 160 250 500 1000 2900
g 049585 D59685 DE9785 D84945 01101226 D1321467
: 2 15 s 1 3 y 160 — — 220 450 980 1800
Mass {kg) 0.33 0.42 0.52 0.91 1.87 3.09
@ The following dimensions can be modified to ®*The G and | sizes indicated by an asterisk are the mounting positions in the shaft direction and Bucklmg torque L Taﬁ':fﬁ;ﬁ
accommodate: allowance of the three parts (wave generator, flexspline, circular spline). Strictly observe these 7 ; ——]
Wave Generator: C sizes as they affect the performance and strength. Iz 2 il
Flexspline: ~ Oand P @ As the flexspline is subject to elastic deformation, the inner wall should be @a, b, ¢ or more and Total reduction ratla 130 260 470 850 1800 3600
Circular Spline: X 1and X2 it should not exceed ¢d to prevent possible contact with the housing.
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Checking output bearing

A precision cross roller bearing is built in the unit type to directly

support the external load (output flange). Installation accuracy

Check the maximum moment load, life of the cross roller bearing " . .
. - . ) For peak performance of the gear, it is essential that the following
and static safety coefficient to fully bring out the performance of the unit type. tolerances be observed when assembly is complete

See page 030 to 034 of "Engineering data" for each calculation formula. Pay careful attention to the following points and maintain the
recommended assembly tolerances to avoid grease leakage.

_|
8
=
=
B
(0%
=
D

m Checking procedure e \Varp and deformation on the mounting surface
e Blocking of foreign matter
e Problems caused by burrs, raised surfaces and location around

. the tap area of the mounting holes
‘Calculate the maximum moment load (Mmax). ‘ : ‘ Maximum moment load (Mmax) = allowable moment (Mc) ® |nsufficient chamfering on the housing mount

: S ; 9
e |nsufficient radii on the housing mount % o
E—;g‘; w
Calculate the average radial load (Frav) and the average axial load (Faav) r ‘ salaliste the tadialidad neetticicnt (g and the exial load ‘ | Caleulate the lifetime 1 tole *S Jor assembl Fig. 281-1 M Q-.
7 coefficient (v). ; : tn O
)]
3 M
Case mating face 0 g
. : o R
‘ Calculate the static equivalent radial load coefficient (Pa), ‘ ; ‘ Check the static safety coefficient. (fs) . I pi I~ “E % §|j
' Recommended shaft IE El = il
tolerance H6 or hé z % s
(=)
S A
. . . =
m Output bearing specifications 1 2
The specifications of the cross roller are shown in Table 280-1. F = B
E A P I_ %
Table 280-1 Q w
- 8 .8 = = 21
35| 35 =)
g3 @ ° @ o
§8| & 2]
| EP &P E? ;ﬂ i
14 0.0503 0.0111 29 296 43 438 37 38 7.08 21 ¢ e s ol 8_ =
17 0.061 00115 52 530 81 826 62 63 127 38 [ WF| s iR }_ % L7l
20 0.070 0.011 73 744 110 1122 93 95 21 6.2 =] %A.H
25 0.086 0.0121 108 1111 179 1825 128 13.2 N 9.2 b= =]
32 0.112 0.0173 191 1948 327 3334 290 296 82.1 244 —| % 3
40 0.133 0.0195 216 2203 408 4160 424 43.2 145 43.0 D
(Note) * The basic dynamic rated load means a certain static radial load so that the basic dynamic rated life of the roller bearing is one million rotations.
* The basic static rated load means a static load that gives a certain level of contact stress (4 kN/mm 2) in the center of the contact area between the 0
rolling element receiving the maximum load and the orbit. “ !!nﬁ %3
* The value of the moment stiffness is the average value. Flexspline mounting face Wave generator mounting face 0
o O
=
e O
Recommended shaft 2%
tolerance hé 3 5
o
{Note} The life of the gear indicates the life (L10=7000 hours) of the wave generator bearing when it operates at 2000rpm input rotational speed and the rated C:) ?-;E
torque (see "Life of the wave generator” on Page 012). g 'g'
Table 281-1 E 2
Unit mm o
@
a 0.016 0.021 0.027 0.035 0.042 0.048
¢b 0.015 0.018 0.019 0.022 0.022 0.024
c 0.011 0.012 0.013 0.014 0.016 0.016
d 0.008 0.010 0.012 0.012 0.012 0.012
e 0.0186 0.018 0.019 0.022 0.022 0.024
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Installation and transmission torque i H A0 E B

m216-1
Table 282.2 SHDRFIRYH H P REE A EME £ M. DT
LSk, HORIEMGERS B a&ETE, HXRNTHR. =" Circular spiine =|
Number of bolts 8 12 12 12 12 12 ] g'ﬁrf
| 3 &
Bolt size M3 M3 M3 4 M5 Me ,i, R *q_
, )
i #216-1 Flexspine | -
Diameter mm 64 74 84 102 132 158 — : . : o
Clamp Nim 20 20 20 45 90 153 ] hiere: r
torque Fa S $009THD
chr»rque‘ o Nm 108 186 210 431 892 1509 L £ LA -
0
(Notes) 1. The material of the thread must withstand the clamp torque. 3. Torgue coefficient: K=0.2 % o
2. Recommended bolt: JIS B 1176 socket head cap screw. 4. Tightening coefficient: A=1.4 oW
Strength range : JIS B 1051 over 12.9. 5. Tightening friction coefficient p=0.15 L0
Standard lubrication for SHD series is grease lubrication. % 8
Table 282-3 See "Engineering data" on Page 016 for details of the lubricant . a‘g' m
I Recommended minimum housing clearance § ?I]
Number of bolts 8 12 12 12 12 12 These dimensiqns rrl.lst be maintained to‘prevent damage to the Recorr : 1 Fig. 283-4 g 20
gear and to maintain a proper grease cavity, I 3 A
i Maximum Length for Instaliation = [=]
Bolt size M3 M3 M3 M4 M5 M6 (Internal diameter s d a, e b o= il
. _ | used for attachment) Counter bore ‘!r:'rb
Plltch Circle - 43 52 61.4 76 99 120 for bolt head
Diameter I
= . 2 Table 283-5
Effective depth | 1, 45 45 45 6 8 9 ' T Tk il Unit: mm %
of screw part = T D p
Clamp Nm 2.0 2.0 2.0 45 9.0 15.3 RYIRGIES : d \ 2L
torque va 36.5 45 53 66 86 106 =0
Transmission | 72 130 154 321 668 1148 b 1(3) 1(3) |1.5(45) | 1.5(45)| 2(6) |25(75) % %
torque Ppc 3 38 45 56 73 50 - E M
o
(Notes) 1. The material of the thread must withstand the clamp torque. 3. Torque coefficient: K=0.2 d 14 i 17 1B 16 1.8 g #
2. Recommended bolt: JIS B 1176 socket head cap screw. 4. Tightening coefficient: A=1.4 e 1.5 1.5 15 15 33 4 273
Strength range : JIS B 1051 over 12.9. 5. Tightening friction coefficient p =0.15 (Note) The value in parenthesis is the value when the wave generator is facing upward. - = ﬁﬁ
34
=H
Application guide =

As the SHD series is shipped with the outer race of the cross roller bearing and the flexspline temporarily bolted together, grease is applied to the gear
teeth, the periphery of the flexspline and the tooth groove of the circular spline. Refer to the following application guide for grease application instructions.

Recessing of the mounting pilot \pplicat Table 284-1

When the housing interferes with corner “A” shown below, an Cross roller bearing (outer race)
undercut in the housing is recommended.

Fig. 2831 W L ' ! Fig 2832 Circular spline

Wave Generator

0
w
o
#
5]
|
=)
Ead]

Apply thin coating of
/_ grease before installation

9]
w
O
w
@
=
@
w
o
=
=
s
o
-
D
S
—
=
o)
93]

F I: — Thickness of diameter of
Flexspline -~ A 2 wave generator bearing

. — Apply grease to inner — Fill cavity between

surface in accordance retainer and bearing
with a value shown with grease
below

Application quantity Table 284-1

apie =
Unit: g
Application gty 5 9 13 24 51 99
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Precautions on installation

m Assembly order of the three basic elements

The wave generator is installed after the flexspline and circular spline. If the wave generator is
not inserted into the flexspline last, gear teeth scuffing damage or improper eccentric gear
mesh may result. Installation resulting in an eccentric tooth mesh (Dedoidal} will cause noise
and vibration, and can lead to early failure of the gear. For proper function, the teeth of the

flexspline and Circular Spline mesh symmetrically.

L0

\Wave generator

E

Fig. 285-1
S =1
0N
&
i@
o
= Wave generator
Circular spline (Note)
Flexspline Da not build in the wave generator from

Cross roller bearing

m Precautions on assembly

the diaphragm side of flexspline.

It is extremely important to assemble the gear accurately and in proper sequence. For each of the three components, utilize the

following precautions.

Flexspline

Wave generator

1. Avoid applying undue axial force to the wave generator
during installation. Rotating the wave generator bearing
while inserting it is recommended and will ease the process.

2. Extra care must be given to ensure that concentricity and
inclination are within the specified limits (see page 281).

3. Installation bolts on the Wave Generator and Flexspline should
not interfere each other.

1. Mounting surfaces need to have adequate flatness,
smoothness, and no distortion.

2. Especially in the area of the screw holes, burrs or foreign
matter should not be present.

3. Adequate clearance with the housing is needed to ensure no
interference especially with the major axis of flexspline

4, Bolts should rotate freely when installing through the mounting
holes of the flexspline and should not have any irregularity due

Circular spline

The circular Spline must not be deformed in any way during the
assembly. It is particularly important that the mounting surfaces
are prepared correctly.

1. Mounting surfaces need to have adequate flathess,
smoothness, and no distortion.

2. Especially in the area of the screw holes, burrs or foreign
matter should not be present.

3. Adequate relief in the housing corners is needed to prevent
interference with the corner of the circular spline.

4. The circular spline should be rotatable within the housing. Be
sure there is not interference and that it does not catch on
anything.

. Bolts should not rotate freely when tightening and should not
have any irregularity due to the bolt hole being misaligned or
obligue.

6. Do not tighten the bolts with the specified torque all at once.
Tighten the bolts temporarily with about half the specified
torque, and then tighten them with the specified torque.
Tighten them in an even, crisscross pattern.

7. Avoid pinning the circular spline if possible as it can reduce
the rotational precision and smoothness of operation.

w
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to the shaft bolt holes being misaligned or oblique.

5. Do not tighten the bolts with the specified torque all at once.
Tighten the bolts temporarily with about half the specified
torque, and then tighten them to the specified torque. Tighten
them in an even, crisscross pattern.

6. The flexspline and circular spline are concentric after
assembly. After installing the wave generator bearing, if it
rotates in unbalanced way, check the mounting for dedoidal or
non-concentric installation.

7. Care should be taken not to damage the flexspline diaphragm
or gear teeth during assembly.

Avoid hitting the tips of the flexpline teeth and circular spline
teeth. Avoid installing the CS from the open side of the
flexspline after the wave generator has been installed.

Rust prevention

Although Harmonic Drive® gears come with some corrosion
protection, the gear can rust if exposed to the environment. The
gear external surfaces typically have only a temporary corrosion
inhibitor and some oil applied. If an anti-rust product is needed,
please contact us to review the options.

L
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