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FLEXUWAVE

Achieving new heights in compact, fine precision gear technology

NIDEC-SHIMPO has had a long and storied history supplying the leading robotics and machine tool
manufacturers in Japan. Our loyal customers within these industries strongly urged us to develop our
own strain wave gear technology, and leverage our primary competencies — modularity and flexibility of
the core design and consistent production in mass volume — to help them become more competitive in
the global marketplace. After extensive effort to refine strain wave gear technology and to manufacture
at a level that exceeds our customers’ expectations, NIDEC-SHIMPO is proud to introduce our new
FLEXWAVE technology.

The NIDEC-SHIMPO FLEXWAVE is a very compact reduction mechanism that achieves zero backlash,
as well as exceptional accuracy and repeatability. The FLEXWAVE consists of three major internal ele-
ments — the elliptical wave generator subassembly, the flexible cup gear, and the inner ring gear. The
elasticity properties of the cup gear and the teeth differential between the cup gear and the inner ring
gear result in the unique reduction characteristics. When compared to other reduction technologies, the
FLEXWAVE offers the following advantages;

> Near Zero backlash

> High efficiency ratings

> High reduction ratios in a compact footprint

> Exceptional repeatability and torsional stiffness

> Extremely light weight with superior torque density

These characteristics enable the FLEXWAVE to be the superior choice when sizing and selecting the
proper reduction technology for ROBOTICS, MEDICAL EQUIPMENT, SEMICONDUCTOR and CIR-
CUIT MANUFACTURING, MACHINE TOOLS or any ASSEMBLY AUTOMATION applications requiring
fine positioning.
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An Exposé on Strain Wave Gear Technology

Reduction Mechanism

Strain wave gear technology centers on the elasticity and
flexibility properties of a uniquely shaped metal struc-
ture. The strain wave gear set has three key elements; the
elliptical wave generator subassembly, the flexible cup
gear, and the innerr ring gear.

>

Reduction Ratio

The rotation the wave generator subassembly results in a
much slower rotation of the cup gear in the opposite direction.
For a strain wave gearing mechanism, the gearing reduction
ratio can be calculated from the number of teeth on each gear:

As an example, if there are 202 teeth on the inner ring gear
and 200 on the cup gear, the reduction ratio is

(200 — 202)/200 = —0.01

Therefore the cup rotates at 1/100 of the speed of the wave
generator assembly and in the opposite direction. This method
of reduction permits a variety of ratios to be set without
changing overall gear set shape, increasing its weight, or add-
ing reduction stages. The variety of reduction ratios possible is
restricted by the structural tooth size limitation for any given

The elliptical wave generator subassembly is comprised of
two components: an elliptical shaped disk and an outer ball Cam Elastic bearing Flex gear Internal gear
bearing. The disk is inserted into the bearing, giving the bearing (elliptic) (thin/deforming) (thin/deforming)

an elliptical shape as well. The wave generator assembly is the

input section of the gear set.

The flexible cup gear is the internal component that relies on unique elasticity properties to accommodate an elliptical defor-
mation pattern. The sides of the cup gear are very thin, but the bottom of the cup gear is thick and rigid. This results in signifi-
cant flexibility of the walls at the open end of the cup; but then the cup gear exhibits high rigidity at the closed end of the cup.
Teeth are positioned radially around the perimeter of the open end of this cup gear.

The flexible cup gear fits very tightly over the wave generator subassembly. When the wave generator is rotated, the cup gear
deforms to the shape of a rotating ellipse but does not rotate with the wave generator.

The inner ring gear is a rigid circular ring with teeth located on the interior perimeter. The wave generator and cup gear are
placed inside this inner ring gear, meshing the teeth together. Because the cup gear has a deformed elliptical shape, the teeth
will only mesh in two regions 180 degrees from each other, along the axis of the ellipse.

As the wave generator subassembly rotates, the group of teeth of the cup gear that are engaged with those of the inner ring
gear changes. The major axis of the cup gear actually rotates with the wave generator therefore; the points where the teeth
mesh revolve around the center point at the same rate as the wave generator.

The reduction is accomplished through a tooth count differential between the cup gear and the inner ring gear. For every full
rotation of the wave generator subassembly, the cup gear rotates a minor amount backward because it has less teeth than the
inner ring gear.

360° | 90°

configuration.
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Component Level Detail and Reduction Ratio

,l Inner Ring Gear ] <E> Inner Ring Gear ]
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[ Face for Output Mount

Reduction ratio = —1—

R

Note: The input and output rotation directions are opposite

Input Mechanism ]

Face for Output Mount ]

[ Fixed Component
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Note: The input and output rotation directions are same

Reduction ratio =

“R"is the ratio. Please refer to “Reducer Specifications” in the next page

Input Mechanism ]
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Model Code and Basic Performance Specifications
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—— Size: 35,42, 50, 63, 80

L * Specifications: Input shaft diameter, etc.

Code: CN, CF, SN, SNH, SNJ

— Ratio: 50, 80, 100, 120

Frame Size

Size/Ratio 1/50 1/80 1/100 1/120
35
C: Component type
—— Type S:Simple unit type 42
U: Unit type 50
63
80
—— Model name: WP series
Reducer Specifications
Nominal Maximum Emergency Nominal Maximum Permitted
i X Output Torque Output Torque Stop Torque Input Speed Input Speed Axial Load
Size Ratio %1 %2 *3 %4 #5 *6
Nm Nm Nm r/min r/min x10-4kgm2
50 7 23 46
35 80 9 27 55 3000 8500 0.027
100 9 32 63
50 21 44 91
80 26 50 102
42 3000 7300 0.055
100 28 63 129
120 28 63 129
50 33 73 127
80 40 86 149
50 3000 6500 0.158
100 47 96 172
120 47 96 172
50 51 127 242
80 66 142 266
63 3000 5600 0.385
100 70 163 295
120 70 163 295
50 89 253 447
80 122 316 590
80 3000 4800 1.03
100 142 346 673
120 142 346 673

*1) The maximum value allowable at the input rotation speed of 2000r/min

*2) The maximum torque when starting and stopping

*3)  The maximum torque when it receives shock

*4)  The maximum average input speed

*5)  The maximum average input torque

*6) Values depend on the input shaft diameter, etc.
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Closed Style - Component Sub-assembly
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INPUT SHAFT FOR 35 & 42
Size LA LB LC N *1 LU LT LE LF LG LH LM SG SH SL
35 44 38 50 8(6) 35 M3 285 17.5 6 2 11 15.8 6 18.5
42 54 48 60 16 (12) 3.5 M3 325 20 6.5 25 125 15.8 8 20.7
50 62 54 70 16(12) 35 M3 335 215 7.5 3 12 248 12 21.5
63 75 67 85 16 (12) 45 M4 37 24 10 3 13 27.8 14 216
80 100 90 110 16 (12) 55 M5 44 28 14 3 16 27.8 14 236
Size T SuU SA SB SD M ST HD CA CB X cYy cz
35 - 25 17 11 235 6 4.5 24 Co0.5 C0.3 17 1 38
42 - 3 19 10 27 6 5.5 3 C0.5 C0.3 19 1 45
50 13.8 = 24 16 32 8 55 3 Co.5 C0.5 20.5 1.5 53
63 16.3 - 30 20 40 8 6.5 3 C0.5 C0.5 23 15 66
80 16.3 = 40 26 52 8 8.8 32 co.5 C0.5 26.8 1.5 86

*1)
*2)

For details in the input section, check the drawings

-CN and -CF are different in dimensions. The -CF value is shown in parentheses
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Closed Style - Complete Unit Assembly
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INPUT SHAFT FOR 35 & 42
Size LA LB LC LD N *1 LT LU LE LF LG LH LK LM DB SG
35 65 56 73 31 8(6) M4 45 41 27 7 35 2 14 38 15.8
42 71 63 79 38 8(6) M4 45 45 29 8 4 2 16 48 15.8
50 82 72 93 45 8(6) M5 55 455 28 10 5 3 17.5 56 24.8
63 96 86 107 58 10(8) M5 5.5 52 36 10 5 3 16 67 27.8
80 125 113 138 78 12 M6 6.5 62 45 12 5 3 17 90 27.8
Size SH SL w T SuU SA SB SsC M ST HD cX cYy cz
35 6 18.5 - - 25 23 11 8 6 M4x8 9.5 1.6 1 38
42 8 20.7 - - 3 27 10 7 6 M5x8 9.5 13 1 45
50 12 215 4 13.8 - 32 14 10 8 M6x9 9 15 15 53
63 14 216 5 16.3 - 42 20 15 8 M8x10 12 3.4 15 66
80 14 236 5 16.3 - 55 26 20 8 M10x12 15 52 15 86

*1) -CN and -CF are different in dimensions. The -CF value is shown in parentheses

*2)  For details in the input section, check the drawings
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Open Style - Simple Contained Assembly
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IMPUT SHAFT FOR 35 & 42 ARRANGEMENT FOR 35 ARRANGEMENT FOR 42
size LA LC LE LF LG LH L LM
35 44 50 285 235 6 7 14.1 5
42 54 60 325 26.5 6.5 8 16 6
50 62 70 335 29 75 85 17.5 45
63 77 85 37 34 10 12 18.7 3
80 100 110 44 42 14 15 234 2
size sG | sH sL w T su | sa | sB
35 15.8 6 18.5 = - 25 64 48
42 15.8 8 20.7 = - 3 74 60
50 24.8 12 215 4 13.8 ° 84 70
63 27.8 14 216 5 16.3 = 102 88
80 27.8 14 236 5 16.3 = 132 114
size sc | sp M ST | A | o | az | v | aw N LT
35 24 70 8 35 Co0.3 1 38 1.6 31 8 M3x5, ¢3.5%6
42 3 80 12 35 co.3 1 45 2 37 16 M3x6, ¢3.5%x6.5
50 3 90 12 35 co.3 1.5 53 2 44 16 M3x6, ¢3.5%x7.5
63 33 110 12 4.5 co.3 1.5 66 2 56 16 M4x7, p4.5x10
80 3.6 142 12 55 C0.5 1.5 86 2 72 16 M5x%8, ¢5.5x14

*1)  For details in the input section, check the drawings
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Open Style - Complete Unit Assembly (Hollow shaft)
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INPUT SHAFT FOR 35 & 42 ARRANGEMENT FOR35 ARRANGEMENT FOR 42
Size LA LB LC LD LE LF LG LH L LK LL LP LQ LR
35 44 36 54 70 525 205 12 20 75 8 9 25 55 6.5
) 54 45 64 80 565 23 12 215 85 85 10 25 55 65
50 62 50 75 90 515 25 5 215 7 9 105
63 77 60 9 110 555 26 6 235 6 8.5 105
80 100 85 15 142 655 32 7 265 5 95 12
Size SA SB sC sD SE SF m ST su N LT
35 64 - 14 20 74 36 8 35 M3 M3x5, 3.5x11.5
42 74 - 19 25 84 45 12 35 M3 16 M3x6, ¢3.5%12
50 84 255 21 30 95 : 12 35 M3x6 16 M3x6, 93.5%13.5
63 102 335 29 38 15 12 45 M3x6 16 M4x7, ¢p4.5x15.5
80 132 405 36 45 147 12 55 M3x6 16 M58, 5.5%20.5
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Open Style - Complete Unit Assembly (Input shaft)
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INPUT SHAFT FOR 35 & 42 ARRANGEMENT FOR 35 ARRANGEMENT FOR 42
Size LA LB LC LD LE LF LG LH L LK LL LP LQ LR
35 44 36 54 70 50.5 205 15 15 25 8 9 1 .
42 54 45 64 80 56 23 17 16 3 85 10 12 =
50 62 50 75 90 635 25 21 175 3 9 105 - 165 20
63 77 60 90 110 725 26 26 205 3 85 105 . 225 25
80 100 85 115 142 845 32 26 265 5 95 12 . 225 25
Size SA SB SC SE sv sw M ST suU N LT
35 64 6 74 - 8 35 M3 M3x5, $3.5x11.5
42 74 8 84 - 12 35 M3 16 M3x6, $3.5x12
50 84 10 8.2 95 3 3 12 35 M3x6 16 M3x6, 93.5x13.5
63 102 14 1 115 5 5 12 45 M3x6 16 M4x7, p4.5x15.5
80 132 14 1 147 5 5 12 55 M3x6 16 M5x8, 95.5%20.5




Via Orefici - Capannone 35
40050 - Centergross - Funo (BO)
Tel. 051 861077 - 051 6647056
E-mail: sit.bologna@sitspa.it

BOLOGNA

Via Acqui, 91/C

10098 - Cascine vica - Rivoli (TO)
Tel. 011 9594628 - 011 9594632
E-mail: sit.torino@sitspa.it

Via C. Battisti 31/E
35010 - Limena (PD)
E-mail: sit.padova@sitspa.it
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SIT S.p.A.
Viale A. Volta, 2

20090 Cusago (M) - Italy
Tel. +39.02.89144.1

Fax +39.02.89144293

export@sitspa.it
www.sitspa.com

Factory
Via G. Carminati, 15
24012 Val Brembilla (BG) - Italy

= SIT ANTRIEBSELEMENTE GmbH = DINAMICA DISTRIBUCIONES S.A. < S.I.T. INDEVA, Inc.
E Rieseler Feld 9 (Gewerbegebiet West) é Ctra. N-1l, Km 592,6 % 3630 Green Park Circle
% D - 33034 Brakel 'U:) E - 08740 S. Andreu De La Barca 7 NC - 28217 Charlotte
Tel. +49.5272.3928.0 (Barcellona) ~ Tel. 704-357-8811
Fax. +49.5272.392890 Tel. +34.93.6533500 Fax 704-357-8866
E-mail: info@sit-antriebselemente.de Fax. +34.93.6533508 E-mail: info@sit-indeva.com
E-mail: dinamica@dinamica.net
= SIT (Schweiz) AG < SIT INDEVA (SHANGHAI) LTD.
~ Lenzbiiel 13 W FOGEX — Building 2, 269 Yuanzhong Road
CH - 8370 Sirnach % 215, Rue Henri Barbusse ; Nanhui Industrial park
Tel. +41 71 969 50 00 " F-95103 Argenteuil Cedex Pudong new area
Fax +41 71 969 50 01 Tel. +33.01.34344600 PRC - 201300 Shanghai
E-mail: info@sit-antriebstechnik.ch Fax +33.01.34344601 Tel. +86.021.51082206
E-mail: info@fogex.com Fax +86.021.64863511
E-mail: info@sit-shanghai.com

Certified Quality System
UNI EN ISO 9001

094.00 - 04/16 (1000 - 11/16)



