JFR SERIES

In-Line Zero-Backlash Speed Reducers

Patented Drive Mechanism

Genuine zero backlash; Ideal for Positioning Applications
Output Flange with Crossed-Roller Bearing Support

High Efficiency

Zero-Maintenance

Reduction Ratio’s between 10.5:1 and 40:1

Output Torque between 25Nm and 198Nm

Compatible With Most Servo/Stepper Motors
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JFR> 1) —X 7 JFR Series

B JFR{t#  JFR Specifications

B X Model JFR60 JFR90 JFR120
SHSEEE Reduction ratio 105 ] 15 [ 20 [ 30 [105] 15 [ 20 [ 30 [ 40 [105] 15 | 20 | 30 [ 40

[B185 757 [F] (A k(58 5 i h o EEE 75 14)
Rotation direction (Rotation direction of output shaft #¥7m  Reverse #7E  Reverse M Reverse
correlated to input shaft)

HEEI ML .
Allowable rated torque . 94 10.4 . . 28.5 | 30.8 | 30.5 . 70 814 | 775

MERE—2 MLY .
Acceleration peak torque : 913812 : 7| 81 | 8171915 244.2|232.5

[ j
Max. instantaneous torque 50 450

HFBAFHANREEHK

Allowable average number of input revolutions rpm 3000
R AN EEIRE

Max. number of input revolutions

ANMBPBEEE— A2 b

Inertia moment converted to input shaft

HAhEMUBRS AT
Output shaft U-shaped type

BhSES 1S
Output shaft S-shaped type

rpm 4500

X10%kg - m

ADEHIIE
Input shaft hole diameter

X1 ANBNEIRT 47 H (TS E/R Y E T, Applicable with the input shaft hole conversion adapter

EHEEGICTERINSHE L84 (S T < 72X (), When you intend to use in continuous revolution, please consult us.

B #XX / Model Indication

JFREE L
JFR model No. * 7 avies

Option code

JFR LI A= -] -1

Lo

HAMAIR  ANBEIR RO E-215]R it 732 (SBDH)

QOutput shaft shape  Input shaft shape  Reduction ratio Motor information Qutput shaft option (only for S type)

U C 10.5 . ; B
‘ ‘ XP5~P8E TD A Standard

S 15 [E—% - HaREEER] ;
D5 HEORFEANLT WALk
20 7 kR With key groove
TEN s
30 *Input the 5-digit number referring %uﬁﬁ[ﬁa; 7
40 to the “Motor and Reduction Ratio
(60E2<) Correspondence Table” on PP. 5 - 8. B+C

(Excluding 60 type)




B 5 TiEER / Outside Dimensional Drawing

784 U B Qutput shaft U type

7% S & Output shaft S type

@< % Z.Dimension table

LU
Model A AA

B = (ke)
Mass
AO1 55 HAEUR
Output shaft U type
0.9
=0 e S B
B02 Output jhiﬂ S type

A BHEURIL R Overal length of output shaft U type
AA : F 180 S EU K Overall length of output shaft S type




778 U B/ Qutput shaft U type

7784 S & Output shaft S type

# ./ Dimension table

A AA

AU R
Output shaft U type
2.8

e S B
Output shaft S type
3.2

HhEh U R
DO1 . Output s;gt U type
% S B
Output shaft S type

D02 3.3

A BHEs UL R/ Overall length of output shaft U type
AA : 18k S BUL K/ Overall length of output shaft S type




B 5 TiEER / Outside Dimensional Drawing

JFR120

7784 U B Qutput shaft U type

i Hih S B /Qutput shaft S type

# ./ Dimension table

A AA

96

A UE
Output shaft U type
7.4

e S B
Output shaft S type
8.9

AU R
Output shaft U type
7.7

% S B
Output shaft S type
9.2

AU R
Output shaft U type
8.0
W% S B
Output shaft S type
9.5

A : HAEhURIE R Overall length of output shaft U type
AA : 18k S BUL K/ Overall length of output shaft S type




T4 - ESHERIIBEHRTT. LIEAETHEET>TESZ,

E—YOBRIFRK MV XBIRLE X RS BREILREFE— I ML EBRIBOEDICLTSEZL,
BEHINTOWANE—ZRKICOETELTEELICEHOEbESEZ,

Since the Motor and Reduction Ratio Correspondence Table is a simplified presentation, be sure to make a model selecting calculation. Limit the product of “(Maximum
instantaneous torque) X (Reduction ratio) X (Efficiency)” of the motor to the acceleration peak torque when the reduction gear is accelerating. For any motor model not
listed here, please consult us.

@ =Z=E#_Mitsubishi Electric 60%Y 60type [  90FE! gotype [ 120%Y 120type [ J

BEINTWVENE—FERCOEE L TRIERCBHNELE LI,
For any motor model not listed here, please consult us.




-4 - BEEMHERIIBEHRTT. LIEAEEHEET>TIEZL,

E— 9 DBRFRAR ML XRBERE X RS HEREINER E— 2 ML EBZEVKD LT ZEZL,
BHEHINTOWANE—2RK(ICOETELTEELICEHOEbESEX,

Since the Motor and Reduction Ratio Correspondence Table is a simplified presentation, be sure to make a model selecting calculation. Limit the product of “(Maximum
instantaneous torque) X (Reduction ratio) X (Efficiency)” of the motor to the acceleration peak torque when the reduction gear is accelerating. For any motor model not
listed here, please consult us.

@%)IIEH# Yaskawa Electric 60%! 60type ] 90! 90type 1 120% 120type [ ]

BESINTOWVEWE—FEK(ICDOETELTRERICEHNEDEZE,
For any motor model not listed here, please consult us.




@Panasonic 60%! 60type [ 90ZY 9otype 1 120%FY 120type [ ]

BEINTOWVEOWE—ZER(CDODETELTEEHICBHNWEDE LS,
For any motor model not listed here, please consult us.




-4 - BEEHERIIBEHRTT. LIEAETHEETOTIESZ,

E— 9 DBRFRAR MV XRBRE X RS HEREINER E— 2 ML EBZEVKDICLTSZEZL,
BHEHINTOWVANE—2RKICOETELTEELICERMOEbESEX,

Since the Motor and Reduction Ratio Correspondence Table is a simplified presentation, be sure to make a model selecting calculation. Limit the product of “(Maximum
instantaneous torque) X (Reduction ratio) X (Efficiency)” of the motor to the acceleration peak torque when the reduction gear is accelerating. For any motor model not
listed here, please consult us.

@=L Fuji Electric 60%! 6otype I 90! gotype ] 120%! 120type [

@FVIL 4 IVE—% asteptt Oriental Motor o STEP 60%Y 60type [ 90! 90type 1 120% 120type [ ]

BESNTOVEVWE—FERICDEE L TIEHICBHNEDEZE,
For any motor model not listed here, please consult us.




B AEGERE - ANERMVY - AN

5v=2%J Vv / Angular Transmission Accuracy, Input Start-up Torque, and Input Running Torque

w5y
Model

bz s o
Reduction ratio

A ERERE

Angular transmission accuracy

ANEE SV
Input start-up torque

BAFANS =T ML
No-load input running torque

arc - min N-m kgf - cm N-m kgf - cm

1,/10.5 0.31 3.16

1./15 0.26

1,20 . 0.23

1,730 . 0.21

1,/10.5 0.52

1/15 043

1,720 . 0.38

1./30 . 0.35

1,740 . 0.31

1,/10.5 0.75

1,715 0.61

JFR120 1,720 . 0.58

1,730 . 0.54

1,/40 . 0.52

@A E(RERE . /Angular Transmission Accuracy

AECEBER. ANBMAIC, EEORKEA(01)EEX/BOENMOER LB T ZEEAE(02) EERBICHEHEL
EARE'2)EDEZV, HOHE 1 RETELIRREEAEGERE (fer) EXRLET,

The angular transmission accuracy generally refers to the difference between the angle of theoretical rotation (62) of the output shaft when any angle of rotation
(61) is applied to the input shaft side and the angle of the actual rotation (6’2), and particularly refers to the maximum difference caused when the output shaft
makes a 360-degree roll (Ger).

Oer = 49’2 - f2 = 0’2 - QI/R (R : 3&LE Reduction ratio)

O A A2 bJL & /Input Start-up Torque
ADEE MV LIZANBHZEREG S ESBICENEH/OD MILIENNET

The input start-up torque refers to the torque required for the input shaft to start up revolution.

OHEEBFANS =Y MV /No-load Input Running Torque
BETANS =T MV LRBEREERICEFEIANMOVENILIZNNET

The no-load input running torque refers to the torque required for the input shaft at no-load revolution.

A EIEREL Number of input revolutions 3000rpm




m B % Rigidity

ANEEBEEL. BABWICNILIZEMZASE. HAIE
WOIZIFIFERFILIZRCNEEL, EXRTFUSRA—T%
HEET.INETENICRETIBIC.ER/MLIDI %
E100%DREDRSINIEIS 7EEZ.

s NREH=b/a
"ARPE-23 Y BRBMLIDEINTOERTY
SAN—TDFERORINE

EEELET,

When the input shaft is fixed and the output shaft is torqued, the output shaft
generates torsion in near proportion to the torque, drawing a hysteresis curve.
To express this quantitatively, a line graph connecting the 3% point of the rated
torque to the 100% point of the rated torque, and the following are defined:

- Spring coefficient = b/a

- Lost motion: The torsion angle of the intermediate point of the hysteresis

curve at £3% of the rated torque

EXTUIAOX
Hysteresis loss

OXAME=Y3Y
Lost motion

9|bue u0ISI0]

—100%

NLD

Torque

EAE DD

+ 3%ERE LD

—iiS% of rated torque

TERE LD

+100%

Rated torque

Rated torque

Reduction ratio

OX~E—>3 >
e Lost motion

NREEH ba
Spring constant

arc * min

X10*N - m/rad

1,/10.5

1,715

1,20

1,730

0.13

0.14

0.16

0.18

1,/10.5

1/15

1,20

1,730

1,740

0.50

1,/10.5

1,/15

JFR120 1,720

1./30

1,740




B %hEF—4 Efficiency data
@JFR60Z! %hZ,/JFR 60 type Efficiency
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@JFRI0ZE! %HE,/JFR 90 type Efficiency
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@JFR1202! %h3,/JFR 120 type Efficiency
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B /0X0-5~7Y > JDst&E /Calculation for Cross Roller Bearing

O AEFE— A MMIE (M max) DitE./Max. load moment load (M max)

M max = Fr max (Lr + Lc) + Fs max * Ls

Fr max : & K5 P 7 JLIRTE Max. radial load

Fs max : & KAS X MAIE Max. thrust load

(N)
(N)

BRABEE—AY MTED M max < Mc THHZLEHERLTTSW

Confirm that the max. load moment load is Mmax = Vc.

SU7IEE
Radial load amount
Fr

g

—

=
=1
=]

o

ASANEE T

Thrust load amount
Fs

b s o
Reduction ratio

F7tv b&E [Lcl
Offset amount

(m)

FRE—AVMIE [Mc]
Allowable moment load
(N -m)

HFARS DT IR
Allowable radial load

(N)

FFRRZ R NEE
Allowable thrust load

(N)

450
600
760
900
1120
1650

1,/10.5
1,/15
1,20
1,730

1,/10.5
1,/15
1,20
1,730
1,740

1,/10.5
1,715
1,720
1,730
1,740

360
520
630
720

770

1120
1300
1470

1810

1980

1640 2140

1750 1650

2230 2670

JFR120 2490 3210

2750 3760

3010 4320

HFASOTIEE, FRRZAMIEFIOQORO—SRT U2 J(THRES T IVRERIEZRAZ X MMETFEDH

EEo DN BHEICHEEEGRBEB/ITETT (SPTIRE  Lr+lc =0 RZAMIE:Ls=0)

The allowable radial load is the value that satisfies the reduction gear life hours when the pure radial load is applied to the cross roller bearing, and the allowable thrust load is the value that satisfies the reduction
gear life hours when the pure thrust load is applied to the cross roller bearing. (Radial load: Lr + Lc = 0, Thrust load: Ls = 0)

QO FEHREMDEHE.Calculation of average load

THSCTIVEE Fra (N)
Average radial load

kSN
Junowe peoj [eipey

Fra= 117 ndtl (|Fr11)"* + n202(1Fr2))"* + -+ + nntn (| Frn| )"
nltl +n2t2+ -+ nnin

FEHRS X MMTFE Fsa (N)

Average thrust load

JUnowe peoj 1sniy).

e NN}

Fea— ‘:7 ndtl (IFs1)"° + n2t2(1Fs21)"" + - + nnin (| Fsn|)"*
nltl +n2t2+ - +nnin

+

FHAEES Na (rpm)

Average number of output revolutions

FHE—AVMFE Ma (N-m)

Average moment load

nltl + n2t2+ -+ nntn Ma=Fra(Lr+Lc) +Fsa - Ls

H+ 2+ +in

Na=

SUONN|0A3) INiNo Jo Jaquiny




OS> TIVERE - RS R MREIDETEI ./ Calculation formulas for radial coefficient and thrust coefficient

E 3 X Y

Classification

_Fs i
Fr+2M,Dpw~

oo
Mode

AR ERFE
Basic kinetic rated torque
c (N)

O—>0EyFHER
Roller pitch circle diameter
Dpw (m)

JFR60

4600

0.0435

Fs >15

JFR90

10700

0.0652

Fr+2M,Dpw ™~

JFR120

17600

0.0875

O E%%Load Coefficient fw

Load state

BHEOLWABELRDLE
In smooth operation with no impacts

LEDEFEELDEE
In normal operation

BHE - RBEHOELOLE

In operation with impacts and vibrations

@%dnstE /Life Calculation Lh (hour)

o0RO—=5XR7 U IDERIE
RRICKYKRDET

For the cross roller bearing,

calculate the life hours by using the following formula:

106 C
Lh = (go-xa) " (fw-pe)

@5l S> 2 7 ViFE /Kinetic equivalent radial load Pc (N)

2Ma
Pe = X+ (Fra+ =) + Y- Fsa




m 2FEF70—F+— . /Model No. Selection Flow Chart
FEREELSR—IVEREDORBELZEELET.

The model No. of the ball reduction gear is selected according to the operating conditions.

OXK 1 BEAXFHANEEL
Table 1 Basic average number of input revolutions

a Sy
Model

: JFR60 3000

R ((EFREIERE) DRTE
Decision of reduction ratio
(operating number of revolutions)

No r.p.m

= .y
R ASICIERE
Max. number of input revolutions JFR90 3000

=<Np JFR120 3000

| YES @% 2 TFERE Table 2 Load coefficient
28 - PILROE—Y MUY INO| sump oy g e AN

Peak torque forstartmg/stogﬂng Model No. increment or load reduction Operating conditions
=T . FEORARERD L =
In smooth operation with no impacts
YES BEOEED &=
EE2ED MY ___ In normal o;ier.atlo_n
Impacting torque BHE - IkB D EGRDL &

< To In operation with impacts and vibrations

YES
Eeyapap— l\)l/ﬁrTm (8&51tE() Reference calculation formula

Average load torque GRE/NY —) +
I>Z

Tm=L_ Nm]<To Velocty patte

YES

fw

na

A

AT OEREL

Average number of input revolutions

Nm=[___ron]

v (BRI/NY—2)
BRI A FEErEINo S fRrEE fRE fw DR Load pattern

Selection of basic average number of input revolutions and load coefficient fw

No=[T o]} fw=___ 1G5

A 4

KBRS -

suonnjoaal Indu Jo A1120jaA

N7 Em

anbJo] peo

To o
10000 .(T :

SEETE MJL Y Average load torque

_ 3/mti Ti+nz t2Ta3+ N3 ts Ts3
Tm=

|=[ H] n ti+ N2 te+ns ts
MEAGFHRE

% Basic life hours

WS TmIREpAM
77 SIN0Y 8J1] JO UONRINOfe)

SEH A S EIEREL Average number of input revolutions
tim+ta na+tsns

FFEnbER Lehous Lh Nm=

Lh=F_ Hz=skigel H ti+ta+ta

Required spec value
@% 3 ZEiL%&M /Table 3 Operating Conditions

YES
B FCENRF E I (S 1ERF
BUBERTE  Decision of model No. Item Starting | Steady operation | Stoppage
am kLY
Load torque T T2 Ts
(N -m)

CERBANEEGEHE(rom) T BEEREKNLI(N-m) El#5 %5 ns
Max. number of input revolutions Max. instantaneous torque Number of revolutions

- - =0.5
CHEREEALON M) F BERSNMIEN) (rom) (08
Allowable rated torque Allowable thrust load B R

IEBE—2I RVO(N-m) F.: RSP TIVREN) Time t
Acceleration peak torque Allowable radial load (sec)




W R - ©— S HEREInstallation of Reduction Gear and Motor
R EE— BT OIS TREFIEICTIT>TSESL,

Install the reduction gear and the motor by using the following procedures:

1. BERBANBANRLE—I@HETI - Bl s
NV TEYBRWTS S,
1. Clean the inside diameter of the input shaft of the reduction gear and
the motor shaft of dirt, oil, etc.

g

2. WERBANBMICT IV FANERFALTEY H
AS—ORIVNEFE TS POEERDAEIC
EhETSES,

2. Insert the attachment into the input shaft of the reduction gear, and

position the set collar bolt to the work hole of the intermediate flange.

@
3. HEREETE—FIPENMTVKDITEFELTEDNIC
BETEALE—FERILFTEAELTSEZ,
3. Insert the set collar bolt to the depth slowly, being careful not to allow
the reduction gear and the motor to tilt, and fix the motor with the bolt.

@
4 £y MNS—EREOMHM LS ICTEELTL
EEO,

4. Fix the set collar at the specified tightening torque.

aLx—2
Q@/SUTRIVIEFIMNVY—&E Match mark
Tightening torque table for clamp bolts 2

m s 55 TR i

Model Clamp bolt Tlghg\l}lr'lgnzo)rque

JFR60 M4 45

JFR90 M5 9.0

JFR120 M6

PF L ERE ML ICTEREL TS, BN

Work hole

T MV O BEIE VMRS, BYEORRAILRYETOTIEEME

WET, ity M S —EHERD/NS Y —DRE o THYET.
Be sure to fix at the above tightening torque. MEBFNBLEOAICIES RS CTEEE LTBY ET8. F—
Please note that insufficient tightening torque will cause slipping and/or other problems. BATLE > AE AT EANMER N — I DREEADET

XMLV FOEREHRELET, DO ET > TOEESEK BENNELET.

> Use of a torque wrench is recommended. The set collar also serves as a balancer for the reduction gear. It is fixed with a set
screw to prevent displacement. However, if it should be displaced, position the input
shaft to the match mark, and then fasten the set screw.
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