Metal Coil Spring Couplings BAUMANNFLEX

Metal Coil Spring Couplings

SIONI1dN0J

BAUMANNFLEX

Max. nominal torque [N-m]  |P#A0]

(220 0000000000
Pilot bore/added work
VIEd
' A E"E ['C] BAUMANNFLEX: -30 to 100
\. Backlash
i Driver

High High Stainless Vacuum equipment, medical
flexibility torque steel equipment, printing machinery

Metal Coil Spring Couplings with Excellent Flexibility

These couplings connect hubs that mount on shafts to other hubs, separated by a metal coil spring. They achieve

Application

excellent flexibility, compact size, and high torque.
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| Available Models

BAUMANNFLEX Small-capacity type Spring steel . yAC

LM

Stainless steel Standard

LM-[1-1

Ultra-flexible

Standard/Coupling type Spring steel . MM-L]K

Stainless steel

Standard/Single-flange Type Spring steel . MF

~ MM-[1K-S

SERIES

Metal Disc
Couplings
SERVOFLEX
High-rigidity
Couplings
SERVORIGID
Metal Slit
Couplings
HELI-CAL

| Main Features

I Allows angular deflection up to 14° I Three-layer coil makes it compact with high torque

Metal Coil Spring
Couplings
BAUMANNFLEX

sbuidno) jeyapy

apmEAAmEN, Pin Bushing

Couplings
PARAFLEX

Link Couplings
SCHMIDT

Dual Rubber
Couplings
STEPFLEX

ZG - LM

Jaw Couplings
MIKI PULLEY
STARFLEX

| Structure and Materials

Jaw Couplings
SPRFLEX

Il BAUMANN MINI FLEX ZG Il BAUMANN MINI FLEX LM

Hub material: Zinc alloy

=

Plastic Bellows
Couplings
BELLOWFLEX
Rubber and Plastic
Couplings
CENTAFLEX

Hub material: Aluminum alloy
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MODELS
Metal coil spring material: Spring steel Metal coil spring material: Stainless steel 76
Hexagon head set screw material: Alloy steel Hexagon head set screw material: Alloy steelfor -~
for machine structural use maching structural use LM
Surface finishing: Black coating Suface finishing: Black coating
MM
B BAUMANNFLEX MM-K B BAUMANNFLEX MM-K-S B BAUMANNFLEX MF-K s
MF

Hub material: SUM24L or an equivalent

A

Metal coil spring material: Piano wire Metal coil spring material: Piano wire

Hexagon head set sorew materil: Alloy steel for i Hexagon head set screw material: Alloy steel
machne stucural e Hexagon head set screw material: Alloy steel for for machine structural use

ik ; machine structural use Surfece finishing: Black coating
Suce inrng: Beck coaing Surface finishing: Black coating

Hub material: SUS303 or an equivalent

Hub material: SUM24L or an equivalent

Metal coil spring material: Stainless steel

MIKIPULLEY 099



BAUMANNFLEX

ZG Models

_specifications
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T Misali t

SIIES (e Max. Torsional Moment
Model Norninal M Parallel IAnaul IAxial rotation speed stiffness of inertia e
omina ax. arallel ngular Xial n3 5 [kg]

[N-m] [N-m] [mm] ] [mm] [min™] [N-m/rad] [kg-m’]
2G-6 0.15 0.3 0.5 5 +0.5 3000 0.17 1.95%x 1077 0.020
2G-8 0.5 1.0 1.0 8 +1.0 3000 0.48 1.02 %X 10°° 0.070
2G-14 1.5 3.0 1.2 8 *+1.0 3000 1.70 1.15%10°° 0.130

* Max. rotation speed does not take into account dynamic balance.
* The moment of inertia and mass are measured for the maximum bore diameter.

Unit [mm]
M d1-d2
éc \T“E E"f M §c ad Model Pilotbore Min.  Max. ° t t F M
s T H\ / S 26-6 2 3 6 1225 9 24 M3
al S B L (. 26-8 3 4 8 16 35 125 35 M4
® 4 i HH —é - r 26-14 6 7 14 26 50 17 45 M5
* Pilot bores are to be drilled into the part.

* Left and right tap positions may be shifted slightly.
L1

Standard Bore Diameter "

Model Standard bore diameter d1, d2 How to Place an
oce 635 7 8 9 9525 10 11 12 14 Order

3 4 5 6
26-6 e 6 0 o
26-8 e 00 o oo ZG-14 10-14
Z6-14 ¢ 06606 06 0000 Size : UBore diameter: d1 (Small diameter)

* Standard bore-drilled products do not have keyways. Keyways may be possible under some condi- - d2 (Large diameter)
tions. Contact Miki Pulley for details. Blank: Pilot bore

100 MIKIPULLEY
To download CAD data or product catalogs: www.mikipulley.co.jp
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LM Models

Specifications ||

T Misali t

SLIEC [T Max. Torsional Moment
Model Nominal M Parallel IAnaul IRxial rotation speed stiffness of inertia s
omina ax. arallel ngular Xia o b [kg]

[N-m] [N-m] [mm] 1 [mm] [min™] [N-m/rad] [kg-m’]
LM-6 0.5 1.0 1.0 8 +1.0 6000 0.77 510x 1077 0.020
LM-6-1 0.5 1.0 3.0 14 +1.5 6000 0.40 7.65 %1077 0.030
LM-9 1.0 2.0 25 8 +1.0 6000 1.55 255%10°° 0.050
LM-9-1 1.0 2.0 4.0 14 *1.5 6000 0.80 3.06 X 10 ¢ 0.060
LM-14 20 4.0 3.0 8 +1.0 6000 3.10 7.65%10°°¢ 0.090
LM-14-1 20 4.0 4.5 14 +15 6000 1.60 9.44 X 10°°¢ 0.110

* Max. rotation speed does not take into account dynamic balance.
* The moment of inertia and mass are measured for the maximum bore diameter.

SERIES
Unit [mm]
F F Model di-d2 D L L1 L2 F M
. odel
8 M /M §O ads Pilotbore Min.  Max. SERVOFLEX
QO
1‘3 YN j i< A é LM-6 4 5 6 14 35 12 6.5 35 M4
|
ol H—0pt k A LM-6-1 4 5 6 14 50 12 65 35 M4
o . SERVORIGID
*7’**‘\ ! “\ =11 LM-9 5 6 9 20 40 14 7.5 4 M4
LM-9-1 5 6 9 20 60 14 7.5 4 M4 %
o>
I
Lo L1 LM-14 8 9 14 26 50 17 10 5 M5 9 HELI-CAL
LM-14-1 8 9 14 26 70 17 10 5 M5 S | Metal Coil Spring
L * Pilot bores are to be drilled into the part. é Couplings
* Left and right tap positions may be shifted slightly. v [ BAUMANNFLEX
PARAFLEX
Standard Bore Diameter ||
SCHMIDT
Model Standard bore diameter d1, d2 How to Place an
odel
6 635 7 8 9 9525 10 11 12 14 Order
LM-6(-1) @ @
STEPFLEX
LM-9 (-1) e o o o o LM-14-1 12-12
LM-14 (-1) e o o o o o Size Bore diameter: d1 (Small diameter) MIKI PULLEY
* Standard bore-drilled products do not have keyways. Keyways may be possible under some . - d2 (Large diameter) STARFLEX
conditions. Contact Miki Pulley for details. Total lensth Blank: Pilot bore
Blank: Standard part
1+ Long type SPRFLEX
BELLOWFLEX
CENTAFLEX
MODELS

MIKI PULLEY 101

To download CAD datd or product catalogs: www.mikipulley.co.jp A




BAUMANNFLEX

MM Models

| Specifications
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Loraie Misalignment Max. Torsional Moment Mass
Model Nominal Max. Parallel Angular Axial rotatiop ipeed stiffness of inertzia Ikg]
[N-m] [N-m] [mm] L1 [mm] [min™] [N-m/rad] [kg-m’]
MM-6K 25 5 0.3 3 +0.6 20000 143 7.65 %1077 0.03
MM-8K 5 10 0.3 3 +0.8 15000 286.5 408%10°° 0.07
MM-12K 10 20 0.4 3 +1.0 12000 573 1.43x10°° 0.14
MM-14K 10 20 0.5 3 +1.0 10000 573 247%107° 0.15
MM-16K 20 40 0.6 3 +1.2 9000 1146 6.12X107° 0.30
MM-19K 20 40 0.7 3 ar 1.2 8000 1146 8.42%107° 0.32
MM-20K 40 80 0.7 3 +1.6 7000 2292 1.99x107* 0.70
MM-24K 40 80 0.9 3 +1.6 7000 2292 263%107° 0.75
MM-25K 90 180 0.9 3 +2.0 6000 3438 5.66%x10°* 1.25
MM-28K 90 180 1.0 3 +2.0 6000 2865 577 X 10°* 1.35
MM-30K 150 300 1.1 3 +25 5000 4297.5 1.39%x107* 2.10
MM-35K 220 440 1.2 3 +3.2 4500 6303 3.01%x10°* 3.50
LR pasalionment Max. Torsional Moment e
Model Nominal Max. Parallel Angular Axial rotatiop ipeed stiffness of inertzia Tkg]
[N-m] [N-m] [mm] L] [mm] [min™] [N-m/rad] [kg-m’]
MM-6K-S 25 5 0.3 3 +0.6 20000 143 7.65%x 1077 0.03
MM-8K-S 5 10 0.3 3 +0.8 15000 286.5 408%10°° 0.07
MM-12K-S 10 20 0.4 3 +1.0 12000 573 1.43x10°° 0.14
MM-16K-S 20 40 0.6 3 +1.2 9000 1146 6.12X10°° 0.30
MM-20K-S 40 80 0.7 3 +1.6 7000 2292 1.99x10°* 0.70
MM-25K-S 90 180 0.9 3 +2.0 6000 3438 5.66 X 10" 1.25

* Max. rotation speed does not take into account dynamic balance.
* The moment of inertia and mass are measured for the maximum bore diameter.

I ——— SR B Unit [mm]
é | SEERRE SRR A % 5 e
s s 1 117 " o Model Pilotbore Min. Max. 2 b =l 3 g
S o Py
L i } MM-6K 25 3 8 16 20 6 1" 15.5
[ammemanummanms]

PP 't MM-8K 35 4 8 21 35 1 13 19

L MM-12K 5.5 6 12 26 50 16.5 16.5 24

MM-14K 55 7 14 30 50 16.5 20.5 28

L MM-16K 55 10 16 35 65 22 224 32

MM-19K 5.5 10 19 38 65 22 26.4 36

MM-20K 5.5 10 20 45 80 27 28 40

MM-24K 55 14 24 48 80 27 33 45

MM-25K 55 14 25 55 100 335 35 50

MM-28K 5.5 14 28 55 100 335 37 52

MM-30K 5.5 16 30 65 125 40 40.8 60

MM-35K 55 20 35 75 150 48 46 70

d1-d2
Model D L L1 E F
Pilothore Min.  Max.

MM-6K-S 25 3 8 17 25 9 1" 15.5

MM-8K-S 35 4 8 21 35 11 13 19

MM-12K-S 5.5 6 12 26 50 16.5 16.5 24

MM-16K-S 55 10 16 35 65 22 224 32

MM-20K-S 55 10 20 45 80 27 28 40

MM-25K-S 55 14 25 55 100 325 35 50

*Pilot bores are to be drilled into the part.
How to Place an
MM-16K-S 12H-14N
Order

Size 4 ‘—I— Bore diameter: d1 (Small diameter) - d2 (Large diameter)

Blank: Pilot bore
Bore specifications
Blank: Compliant with the old JIS standards (class 2)
H: Compliant with the new JIS standards
N: Compliant with the new motor standards

To download CAD data or product catalogs: www.mikipulley.co.jp

Materials
Blank: Carbon steel and spring steel
-S : Stainless steel

102 MIKIPULLEY
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MF Models

Specifications ||

Torque Misalignment

!Vlax. To.rsional Mc?mer'!t of Mass

Model Nominal Max. Parallel Angular Axial rotation ipeed stiffness fneta [kg]
[N-m] [N-m] [mm] 1 [mm] [min”] [N-m/rad] [kg-m’]

MF-8K 5 10 0.3 3 +0.8 15000 286.5 1.66 X 10~° 0.1
MF-12K 10 20 04 3 +1.0 12000 573 332%10° 0.16
MF-16K 20 40 0.6 3 +1.2 9000 1146 9.18 X 107° 0.31
MF-20K 40 80 0.8 3 +1.6 7000 2292 212x 1071 0.5
MF-25K 90 180 0.9 3 +2.0 6000 3438 533%10°* 0.9
MF-30K 150 300 1.1 3 +25 5000 4297.5 135X 1073 1.7
MF-35K 220 440 1.2 3 +3.2 4500 6303 2.86 X 107° 2.8

* Max. rotation speed does not take into account dynamic balance.
* The moment of inertia and mass are measured for the maximum bore diameter.

L1 L2 SERIES
v ad
[ SERVOFLEX
- _
- a SERVORIGID
3 L
N~
o w| W I e T 0 < =
S e © o o g
G O N HELI-CAL
S )
-cc_: Metal Coil Spring
_ L — é Couplings
“ | BAUMANNFLEX
L &‘ PARAFLEX
|
Unit [mm] SCHMIDT
di1
Model D L L1 L2 A B C E F G K
Pilot bore Min. Max.
MF-8K 35 4 8 21 30 1 6 42 30 18 13 19 15 3-048 STEPFLEX
MF-12K 55 6 12 26 40 16.5 6 48 37 22 16.5 24 1.5 3-948
MIKI PULLEY
MF-16K 55 10 16 35 50 22 6.5 58 47 30 224 32 1.5 4-948 STARFLEX
MF-20K 5.5 12 20 45 60 27 7 65 52 35 28 40 1.5 4-94.8
MF-25K 55 14 25 55 75 335 8.5 75 62 42 35 50 1.5 6-¢5.8
SPRFLEX
MF-30K 55 16 30 65 95 40 10 90 74.5 47 40.8 60 25 4-97.0
MF-35K 55 20 35 75 115 48 13 100 84 57 46 70 25 6-¢7.0
* Pilot bores are to be drilled into the part. BELLOWFLEX
How to Place an ME-16K 12H b cnmrex
Order T
Bore diameter: d1 Bore specifications MODELS
Blank: Pilot bore Blank: Compliant with the old JIS standards (class 2)
H: Compliant with the new JIS standards z6
Size N: Compliant with the new motor standards

MIKI PULLEY 103
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BAUMANNFLEX

M M/M F Models

Standard Hole-Drilling Standards "

« These standard hole-drilling standards apply to the MM and MF models of the BAUMANNFLEX.

- Positioning precision for keyway milling is determined by sight, so contact Miki Pulley when the keyway requires a positioning precision for a
particular hub.

« Set screw positions are not on the same plane.

- The set screws are included with the product.

« Refer to the technical documents at the end of this volume for standard dimensions for bore drilling other than those given here.
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T1

Unit [mm]
Models compliant with the old JIS standards (class 2) Models compliant with the new JIS standards Models compliant with the new motor standards
S5 Bore Keyway  Keyway st S.F Bore Keyway  Keyway st S.3F Bore Keyway  Keyway Set
% g g diameter width height  screw hole % % g diameter width height  screw hole % % g diameter width height  screw hole
3 o [d1-d2] [W1-W2] [T1-T2] [M] 3 o [d1-d2] [W1-W2] [T1-T2] [M] 3 2 [d1-d2] [W1-W2] [T1-T2] [M]
Tolerance ~ H7,H8 E9 < — Tolerance H7 H9 s — Tolerance G7 H9 0 —
4 4 to8 — — 2-M3 — — — — — — — — — —
5 5 Homs — — 2-M3 — — — — — — — — — —
6 6 oo — — 2-M4 — — — — — — — — — —
7 7 HEn — — 2-M4 — — — — — — — — — —
8 g oz — — 2-M4 - - = — - — - — — —
9 9 *goz — — 2-M4 — — — — — — — — — —
10 10 g0 — — 2-M4 — — — — — — — — — —
11 17 U6 — — 2-M4 — — — — — — — — — —
12 12 o8 4 188 13.5 2-M4 12H 12 o8 4 +p0%0 13.8 2-M4 — — — — —
14 14 3018 5 1050 16.0 2-M4 14H 14 H8018 5 T 16.3 2-M4 14N 14 £33 5 T 16.3 2-M4
15 15 o8 5 19389 17.0 2-M4 15H 15 o8 5 +90%0 17.3 2-M4 — — — — —
16 16 *HU6 5 i 18.0 2-M4 16H G 3 HED 183 2-M4 — — — — —
17 17 o8 5 1353 19.0 2-M4 17H 17 308 5 *gos0 193 2-M4 — — — — —
18 18 Qo8 5 1900 20.0 2-M4 18H 18 *§o8 6 tgo0 20.8 2-M5 — — — — —
19 19 *gox 5 18850 21.0 2-M4 19H 19 *gox 6 tgo0 21.8 2-M5 19N 19 1593 6 *go0 21.8 2-M5
20 o) S0 0) BOOI0) 2-M4 20H o) 6t 228 2-M5 = = = = =
22 22 *pn 7 13%t 25.0 2-M6 22H 22 6 o0 24.8 2-M5 — — — — —
24 24 T 7 3958 27.0 2-M6 24H 24 o0 g +goe 273 2-M6 24N 24 130 8 +gume 27.3 2-M6
25 25 T 7 1508 28.0 2-M6 25H 25 o0 g tgose 283 2-M6 — — — — —
28 3 e 7 50 2-M6 28H RN e 8 9% 313 2-M6 28N Dagis B g 2-M6
30 30 *9on 7 10558 33.0 2-M6 30H 30 *§¥ 8 *g0¢ 33.3 2-M6 — — — — —
32 32 +o0 10 35! 355 2-M8 32H ) THEB [ 353 2-M8 — — — — —
35 35 *90% 10 1995 385 2-M8 35H 35 90 10 +g036 383 2-M8 — — — — —

* The @11 or below requirement under the new JIS standards and @11 requirement for the new motor standards are the same as the old JIS standards (class 2)

I Distance from Set Screw Edge

Coupling size 6 8 12 14 16 19 20 24 25 28 30 35
Distance from set screw edge C [mm] 3 5 7 7 10 10 10 10 15 15 15 15

104 MIKIPULLEY



ZG/LM/M M/M F Models

Items Checked for Design Purposes |

I Precautions for Handling

(1) The operating temperature range is -40°C to 120°C for ZG and LM
models and -30°C to 100°C for MM and MF models. Note that the
MM-K and MF-K types are not waterproof and cannot be used
outdoors.

(2) To prevent friction during operation, the MM and MF models are
lightly lubricated with oil on their coil spring components. Do not
clean them with degreasers.

Note that when processing the inner diameter of pilot-bore
products, cutting oil (particularly if water soluble) should be kept
away from the coil spring component.

(3) To get full coupling performance, mount couplings so that
differences between coupling centers during operation are within
the misalignment shown in the specifications table.

The coupling should be mounted, however, so that the difference
between centers is 50% or less of that misalignment value if
rotation speed exceeds 2000 min-.

(4) Remove any rust, dust, oil or the like from the inner diameter
surfaces of the shaft and coupling.

(5) Be careful not to place more bending, tensile, or compressive load
on the coupling than necessary when inserting a shaft into a
coupling.

(6) Tighten set screws with hex socket heads to the tightening torques
shown below using a calibrated torque screwdriver or torque
wrench.

Size of hex-socket-head set screw M3 M4 M5 Mé M8
Tightening torque [N-m] 0.7 1.7 3.6 6.0 14.2

I Selection Procedures

(1) Find the torque, Ta, applied to the coupling using the output
capacity, P, of the driver and the usage rotation speed, n.
P [kw]
Ta[N-m]=9550 X —
n[min "]

(2) Determine the service factor K from the usage and operating
conditions, and find the corrected torque, Td, applied to the
coupling.

Td[N-m]=Ta X K1 X K2 X K3

B Service factor based on load property: K1

Constant Vibrations: Small Vibrations: Medium Vibrations: Large

Load
properties /\w /L/\M
1.0 1.25 1.75 225

K1

B Service factor based on operating time: K2

Hrs./day ~8 ~ 16 ~24
K2 1.0 1.12 1.25

B Service factor based on starting/braking frequency: K3
Times/hr. ~10 ~30 ~ 60 ~ 120 ~ 240 Over240
K3 1.0 1.1 13 1.5 2.0 *

* ltems marked with asterisks require consultations.

(3) Set the size so that the nominal coupling torque Tn is at least equal
to the corrected torque Td.

Tn=Td

(4) Select a size that results in a maximum torque, Tm, for the coupling
that is at least equal to the peak torque, Ts generated by the driver,
follower or both. Maximum torque refers to the maximum amount
of torque that can be applied for a set amount of time considering
eight hours of operation per day and up to around ten instances.

Tm=Ts

(5) When the required shaft diameter exceeds the maximum bore
diameter of the selected size, select a suitable coupling.

105

SERIES

SERVOFLEX

SERVORIGID

HELI-CAL

Metal Coil Spring
Couplings
BAUMANNFLEX
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PARAFLEX

SCHMIDT

STEPFLEX

MIKI PULLEY
STARFLEX

SPRFLEX

BELLOWFLEX

CENTAFLEX

MODELS
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