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mﬁé’:ﬂé %EIEE *}'l, Built-in Multi Sensor Gearbox

Smart-FLEXWAVE
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155 Bahbe LI KK
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Built-in Multi Sensor Gearbox assists in
maximizing your manufacturing and
automation capabilities.

It delivers a streamlined addition

to your most demanding applications,
saving space with its compact and
lightweight design.
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B e k3 imFE 15 R E% AEERES
TORQUE SENSOR TEMPERATURE ANGLE SENSOR

S A =R s A BRI NRERY R ERA RS HEERZEE AEL
MR RR MR, REM, LRI EEERENE,
The system's performance is The system's stability is improved by The torque sensor achieves
optimized by accurately measuring continuously monitoring the gearbox high-accuracy torque

the output torque from the gearbox. temperature. measurement by angle
compensation.

PE S SR v ShEBfEms
=

Built-in Multi Sensor External Sensor

Smart-FLE WAVE
=R RRA |I
Motor Reducer

;~30mm

; BEW , BEEE j RES 5 ERA
Light weight Space saving Heavy weight Large size

5 DA 4 B 5 BAES 5 (EMIE
Cost-effective High rigidity Expensive Low rigidity



MRS + EMBEA

Dual system + Collaborative robots

ERATMHENSANTBEESFRERYS, NRFARRESKTINRZ2RE. ZRE WP =z

BN FEE R R AKIRS 8 ik,

WP Series

The dual-channel multi-sensor system for collaborative robots ensures high level safety for operator. The
multi-drop connection allows for the connection of up to 8 axes with simplified wiring.

ZEREE
Multi-Sensor

BWAA 1 BEA
INPUTA . A . LOGICA
MCU_A #1 B
HEIZER
MCU_A and/B
Mutual diagnosis
BWAB h . BEB
INPUTB . +  LOGICB

...........

...........
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Command
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RL1%1T Designed for Safety

fﬁfgﬁ'ﬁﬁ Built for Trust

Smart-FLEXWAVE BD B S{E AR LIAEERKS, FaTi
REINEER SR, FERESIMENM TUV SUD R £IAIE.
Smart-FLEXWAVE BD model complies with the functional safety standards
for industrial equipment as a safety torque sensor and has obtained safety

certification from the certification body, TUV SUD.

A MR RERERNAS, NWARIERHED

SRR
Applicable Standards:
EN ISO 13849-1:2023
IEC 61508: 2010

EN IEC 62061: 2021 Functional gy

EIRERNEEER,

Safety

Note: The integration of this product into the overall machine system does not guarantee that the essential requirements of the

functional safety standards will be met.




I HU = Model Nomenclature

WP U —| 35 |—| 50 |- |SRH |-| BD

RFIZFR eyt R~ IR EL LA LR3I
Series name type Size Ratio Shaft code Sensor code
WP 51 4HEE! Unittype 35 50 SRH BD
WP Series « FRESEhEY
42 SRJ
- BN 80
« Hollow shaft unit 50 100
« Input shaft unit
63 120
80 160
@EL{iII R Availability
Ratio
X R 50 80 | 100 | 120 | 160
£ 35
= 42
50
63
80
=k s . .
I TR FIAE Gearbox Specification
%1 %2 * 3 * 4 %5 *6

. BIFFHE BFRANE BRRANE | BFFENRNER | DFRERATE Fanbvial
:}%Etb Nominal output torque | Maximum output torque | Emergency stop torque | Nominalinput speed | Maximum input speed Life

=

7 23 46

. 80 | 10 30 61 3000 8500

10 36 70

21 44 91

. 80 | 29 56 113

2 0 143 3000 7300
31 70 112

33 73 127

| 80 | 44 96 165

52 107 191 3000 6500
52 113 191

52 120 191 7692

51 127 242

| 80 | 82 178 332

87 204 369 3000 5600
87 217 365

87 229 408

99 281 497

. 80 | 153 395 738

178 433 841 3000 4800

178 459 892

160 178 484 892

The maximum allowable value at the input rotation speed of 2000r/min.
The maximum torque when starting and stopping.
The maximum torque when it receives shock.

X1 HAFEEA2000r/min B FRAE 1
2
3
4 The maximum average input speed.
5
6

*
*2 [Bnh. FELERHNBFRAE *
*3  REEBEHNBITFRAE *
k4 EEEES, THRANERNSTFRAE >*k ; ‘

The maximum input speed.
*

*5 BEEER, IARRNSTFRAE o p . . .
X6 BINEER2000r/min, BYFAE R EHIESEE Eﬁ?plg(tettg‘rr:qeuaef the input rotation speed of 2000 r/min and nominal



I B2 MAS Sensor Specification

E e33R I 5
Sensor type Item

HETME Hysteresis

3%FS LAR 3%FS or less

S &Fix
Specification Remarks
= 5REN R KHIE—E] The same as that of the
EEHIHE Rated torque maximum torque of the gearbox
= - SRR 2= E—2 The same as the
PRAEHZE Limited torque emergency stop torque of the gearbox
A Durability 583 M —3] The same as that of the gearbox
| . 0 N MESCEZELEIIE
JELE % E Non-linearity E£3%FS BUF £3%FS or less Range to rated torque
NESCEZE&EIE

Range to rated torque

L REE

Torque sensor

T REE Cross-axis sensitivity

+1%FS IR
+1%FS or less

& SEEERENIE

Range to moment of gearbox

NEEE (HEE)
Measurement range(Full scale)

ERER A AR TE

Determined by the size of the gearbox

i ES

See attached table

H#E Resolution

-2000d Z +2000d -2000d to +2000d

LSB : IiMiR

LSB : See attached table

AaMtnE (xR L)
Compliance standards
(Functional safety)

PLd, 255! 3 /EN I1SO13849-1: 2023
SIL2 /IEC 61508: 2010

&= SIL2 /EN IEC 62061:2021
PLd, Category 3 /EN 1SO13849-1: 2023
SIL2 /IEC 61508: 2010

maximum SIL2 /EN IEC 62061:2021

¥5E Accu racy

£5°C

B E RS

Temperature

M ESEE Measurement range

0°C ZE 80°Co0°C to80°C

sensor

¥R Resolution

0 Z 800d 0 to 800d

LSB:0.1°C

FEIREBIE Power supply voltage

24V DC+10%/15%

SEFEERSA Consumption current

0.06A LU 0.06A or less

JBI5730 Communication method

4 RS-485 2-wire RS-485

M General

Operating temperature limit

BHFFE Baud rate 3.0Mbps
TIFREEE 0°C & 80°C 0°C to 80°C

I B R%28 M = 5TE| Sensor Measurement Range

* 1 * 2
= 1o
z s
Size Ratio
_ Nml . Nml [Nml

50 23

35 80 30 +50 0.025
100 36
50 44
80 56

42 100 70 + 100 0.05
120 70
50 73
80 96

50 100 107 + 150 0.075
120 113
160 120
50 127
80 178

63 100 204 + 300 0.15
120 217
160 229
50 281
80 395
100 433 + 600 0.3
120 459
160 484

* 1 SRRIRESE (CW) H%E.
* 2 LSB 2 “®IEBM HHES.

“w,”

* 1 “+” sign indicates clockwise (CW) torque.
* 2 LSBisan abbreviation for Least Significant Bit.



S RH AR AY Hollow Shaft Unit
WPU- []-[1-SRH-BD

LE

LG LF LH
EEEOIF EREEOIF LL LK LJ
CONNECTION I/F 12 60> CONNECTION I/F (2.4) 57
N2 1 N1
aD :
‘ =1
[=1 2 =‘
N % - I
N O — %]
, EIE|E £IE|[E
-— —><C —- wl olu Ulo| 8| o
¥ al alan ulJ 5
e ele| e & ® A
= N Yy -
N A
6-SU S q
‘ 31
O

M-¢ST
AFATORXIR B2 (M2.5) L-TORX button bolt(M2.5)
2% | 3R] Removal prohibited

30° EERERREOIF
CONNECTION I/F
N1

30°

ol-@
7 -‘lg,\” X
5

EEREREOIF
CONNECTION I/F
N2

2FATORXIZHIEHE (M2.5) —
2-TORX button bolt{M2.5)
B IEIRED
R | prohibited
emoval pronhibife *Am35&42
Size35&42

52.5 27.5 5
45 64 80 56.5 30 5 21.5 8.5
50 75 90 515 30 0 215 7
60 90 110 55.5 31 1 23.5 6
85 115 142 65.5 37 2 26.5 5

21.6
19 25 88 41 25.8 12 3.5
84 255 21 30 95 = 28.3 12 3.5
102 335 29 38 115 - 34.3 12 4.5
132 40.5 36 45 147 = 42.9 12 53

?‘ B/lZ%ﬂEHF’i'J

- i X
162055371 §

\ 8/12 EQUAL

'-,& 16/20/EQUAL ;

., |

-+ .|
LT LT
ER3SIIE R EEAEHRE
ARRANGEMENT FOR35  ARRANGEMENT FOR 42

8.5
915

M3
M3 X 6
M3 X 6
M3 X 6

155
17

16
16
16
16

REIRE

Moment of inertia

BSF
@
N
[}
X
[
=
IS
x
010}
3

M3 X 5, ¢ 3.5 X 11.5
M3 X 6, ¢ 3.5 X 12

M3 X 6, ¢ 3.5 X 13.5
M4 X 7, ¢ 4.5 X 15.5
M5 X 8, ¢ 5.5 X 20.5



S RJ Eﬁ?j)\ﬁﬂﬂ Input Shaft Unit
WPU- []-[]-SRJ-BD

LE

LH

LK

L)

®LB (h7)

oLC
®LD (h7)

i LG LF
J%%r\%ﬁ\gﬁ I/F pezs3mllly mn
. CONNECTION I/F
R 12 2 i (2.4) 51
M-®
- ~
/ N
o o =
y 5 =
N ‘ 2 :
5= @ # E'%i
A |
,7;/\ 2% .
T < LQ |
N\ su / LR [
scl| sv J
N - || H
M-¢ST T
AFNTORXIZHI 124 (M2.5) 4-TORX button bolt(M2.5)
% | {1 Removal prohibited
EREEOIF LS a3
CONNECTION I/F CONNECTION I/F
(N2 —
5% o]
H j
3

R+t
n 44 36 54 70

54 45 64
62 50 75
77 60 90
U w0 8 15

#iE 35 & 42
Size35&42

50.5
80 56
90 63.5
110 72.5
142 84.5

27.5

30
30
31
37

8
10
16
21
21

16
17.5
20.5
26.5

g W w w

/

4

ol
UAL

Fome

o
P 620 EQuAL ¥

%

|

RN
I 4 4
— *\Li.—ar‘/‘
NoLT" LT
ERE35HEHER EERRIEER
ARRANGEMENT FOR 35 ARRANGEMENT FOR 42
RRE

3

G
15 2.5 8 16 11 = =

8.5
9
8.5
915

Size

=
Weight

Moment of inertia

17

0.71
0.96
1.4
2.1
4.1

12

15.5 >
155 -

17

“n
4 6 - 78 - - 8 35 - 8

EN 216 M3 X 5,
74 8 : 88 258 - : 12 35 - 16 M3X6,
0 8 10 82 95 283 3 3 12 35 M3X6 16 M3 X6,
12 14 11 15 343 5 5 12 45 M5x10 16 M4 X7,
0 @ 14 1 4 a9 5 5 12 55 M5x10 16  M5XS8,

0.0266
0.0666
0.155
0.382
1.28
[mm]

16.5 20
22.5 25
22.5 25

$3.5X% 115
$3.5 X 12
$3.5 % 135
45X 155
$5.5 X 20.5
;



I %tﬁiﬁ'ﬁ Lifespan Estimation

B A (B X R T4l 7%) Main bearing specification (Cross roller bearing)
gzkﬁblu\%)ﬁiﬁﬁ gzk;%:u\g}ﬁﬁ_ﬁﬁ

Basic dynamic
load rating

Z51

Series

WPU-[J]-[J-SRH
WPU-[I-[1-SRJ

EhhATFan

et it

REHEER
Pitch circle diameter
of the bearing rollers

Basic static
load rating

BFNE
Allowable
moment

JIFERIE
Moment
rigidity

Operation cycle example

B SMER S A

External load

8.5
0.0600 0.0239 10400 16300 124 154
0.0700 0.0255 14600 22000 187 25.2
0.0850 0.0296 21800 35800 258 39.2
0.111 0.0364 38200 65400 580 100
51T 5 Lifespan for the main bearing
Fr, | |
| |
) Fry | |
FEnf ; . Fry .
Radial load : Fr, By &)
1 Time
o
| | |
Fa, |
Fa, | i
L E ARG ‘ ' Fa
: ‘ 4 B E]
Axial load
i Fa3 Time
|
|
N
N, L2 ng |
| | |
| | |
R Ny .
Output rotation By a]
speed Ll ] by Time
SRH SRJ
L
] A
g J g |
SN o SH o




%ﬁiﬂ'% (IEEEE() Lifespan Estimation (Main bearing)

O AN AR EZ/ITE Calculation formula for the largest working moment

o BAAGRE Mm | Nm  Mm=Frm « (Lr+L)+Fam - La
eak working moment
BAREAHE fm | N MR Fr e Fr, ROAME
Peak radial load Frm = Largest among Fry, Fr, *=« Fr,
%kgmﬁﬁﬁ Fam N Fam:FaJ; Fab cee Fan E,\Jf-ij({.a
Peak axial load Fam = Largest among Fa,, Fa,, ** Fa,

BWINRAATRENBIFIREEMUT

Please make sure the peak working moment is below the maximum allowable moment.

@FIgRREN e/ FigMEfAfE/ FioRhieR/ PR EIRENTE

Calculation formula for the average radial load, average axial load, average output rotation speed, average

working moment

TRBATE w0/ | et el Er % wne toolFr [V gnesn ot gp %5
Average radial load Fra . Fra:é : 1‘ 1‘ : 2‘ 2‘ n‘
Nyt 4n,ct,+oetn ot
g S w0, | netal Fa ™% wn e tolFay| %o 4 eeegnyety ol Fa |'%s
Average radial load R N Faa="5 1" 7‘ 1‘ - 2‘ 2‘ - n‘ n‘
npet,+n, t,+ee+n ot
V2 iy o & . . _|_ . eee .
R :Fi’tiliﬁuttl:'nﬁﬁ , nao | rfmin  nao = Mt e tten, ot
verage output rotation spee t., + t2+ eee 4 tn
7 >ﬁ =
TG E R Ma Nm  Ma=Fra-(lr+L)+Faa - La
Average working moment

BnEREY/ BEFNEEHERITE

Calculation formula for the loading factor, equivalent radial load

_Faa <4584, Xc=1.0, ¥c=045
AR Fra + 2Ma /Dm
AER
Loading factor Xc, Ye )
_Ffaa  _ 158, Xc=0.67, Yc=0.67
Fra +2Ma /Dm
ASEN R G - X, .
Equivalent radial load Pc N Pc= Xc -+ (Fra + 2Ma/Dm) + Yc * Faa
@FHAE T E]pYITE
Lifespan for the main bearing
10
F ARG apBYE] 10° c \3
Life span for the main bearing Lhe h Lhe = 60-nao ) fw * Pc
1.0 : KEFFEAETER  noshock
N *#
TR fw - 1.2 : ERELEYF TR with some shock
Impact factor
1.5 : #¥pE#RaD A EEY with shock and vibration




I %ﬁiﬂ'% (%EEEEE@() Lifespan Estimation (Elastic bearing)

N iiERE

Operation cycle example

T, | |
TR ' P! !
Working torque ! T, T,
| B i)
i ; Time
Ny e\ Ny
etk 2ES
Output rotation Ny
speed t, t, ty t, ‘ B ]
Time
OFIHH IR [ RARRHAIENITE
Calculation formula for output torque
N 3 3 no.t 3
T Tao | Nm  Tao =3 Ny to| T [ 4050 e T Heeet Moo £e| T, |
Average output torque n,et,+n, t,eon ot
B AL tmo | Nm 770 T To e T, BIROAME
Peak output torque value Tmo = Largestamong Ty, T,, *** T,

BWINRREHIEABSIFRAEHEMT

Please make sure the peak output torque is below the maximum output torque in the specification table.

QOFTMANER | REWAFRRIITE

Calculation formula for input speed

T3t , Nt +n,t,een ot
PR nao | r/min nao= 1122 1 0
Average output rotation speed t,+t,+ e tt,

nmo=ny, n, **n,MNEKE
nmo = Largestamong ny, n,, *** n,

B AR

Peak output rotation speed nmo r/min

FEPBMNILR

A i nai | r/min nai=nao X R  (R=FEtLL) (R=ratio)
verage input speed

REMNER

Peak input speed value nmi | r/min  nmi=nmo X R (R= E&EL) (R=ratio)

BHARBEANLEABTITFREHNLERELT

Please make sure the peak input speed value is below the maximum input speed in the specification table.

Q& aritElpyitE

Calculation formula for life span

CEEMAESHE | . | | Lhe= 7692 x |2 |’k [mar
Part life span for the elastic bearing Tao nai
BE IR MERERPATIICEITTIINE
) Tar Nm . . e
Rating torque Nominal output torque in the specification table

BEMNILR

Rating input rotation speed nar r/mln 2000 r/mm

10



I NI A 1F F1 18T Maximum Load at Input Shaft

B RIS (FFRREY, 4B & BY) Bearing specification (Open type, Unit)

A A & B
Bearing A Bearing B

BARTSEE A H BAHSHESH BAHSHE 55 BAHSHE R

Slze Basic dynamic load rating Basic static load rating | Basic dynamic load rating | Basic static load ratlng

165 26.5
4300 2950 4300 2950 175 295
WPU-[J-C-SRH 4500 3450 4500 3450 16 26
4900 4350 4900 4350 17 29
80 | 14100 10900 5350 5250 20 355
2240 910 1080 430 245 21
2700 1270 1610 710 275 23
WPU--01-SRJ 4350 2260 2240 910 323 252
5600 2830 2700 1270 373 292
80 | 9400 5000 4350 2260 394 381
B 7R A T 7B B 7R A I Gl B
Bearing A Py Bearing B Bearing A Py Bearing B
Q! = I
~a || |
Nz #
B |
£ | |
a b a b

B BT CFHNEEIR : 2000r/min, E&sA3{E] : 10000h)
Maximum load (Average input rotation speed : 2000r/min, Lifespan : 10000h)

WPU-[]-[]-SRH WPU-[]-[]-SRJ
800 35 500 35
—_—a2 —_—12
700 \\ ——50 49 \\ ——50
600 — 63 400 \ — 63
\ —380 350 \ e 80
500 \ _ 300
% 400 % 250 \
3 300 N\ \ o~ 200 B AN
e g o\ 'S o NN\ AN
& 20 ~ R e AN AN
L N o L NN NN\
N N NN
0 : . . . 0 . . ,
0 100 200 300 400 0 100 200 300
@M Fa[N] A Fa [N]
Axial load Axial load




2 F8 Application

* ARG A ELRSIAEEER.

*This example of application is not included in scope of safety certification.

R A / 2 i BRFT X [E A FEAMNAME [ SRS
Collision detection / Monitoring torque Arm heat effect compensation /

Overload monitoring for screw tightening Overheat monitoring

MEEAFLMUE / AEEN PREEL AN

Robot stop position / Angle monitoring Network monitoring system

* MEEH, BHRRERA TS AT

* Please consult with us. Network connection Head office

R © Web RS
£FEI Web server
Production factory connection
YouTube Instagram Linkedin

Oy e

QESRUEIREA @desch £H @DESCH £F  @NIDEC DRIVE TECHNOLOGY
E @NIDEC DRIVE TECHNOLOGY @desch_group @DESCH Group AMERICA

(Efiwope) ~ (Fowope)  (EEUA)

RiFEHE A (i) AIRAF

NIDEC DRIVE TECHNOLOGY (ZHEJIANG) CORPORATION

P2 SHEEIPEEAL sales Offices
H  hitps://www.nidec.com/en/
L nidec-drivetechnology/corporate/

https://www.nidec.com/en/ @
BBl network/sales/

nidec-drivetechnology/inquiry/

RSB A R RALRRATF . (REFTATAL, 531A
Copyright NIDEC DRIVE TECHNOLOGY CORPORATION. All Rights Reserved.



