100% Swiss made ﬂ

Main Catalogue

Carry ball screws

Carry Speedline high-helix ball screws

Speedy high-helix lead screws

A company of the Festo Group Rondo round thread lead screws




Summary description

Carr; ball screws

Due fo their premium quality and precision,
the rolled Carry ball screws are suitable
for all linear applications where heavy
loads need to be transferred with optimum
efficiency.

Carry

Speed?line

The cold-rolled, wear-resistant Carry Speed-
line are marked by an extremely high helix.
They provide for high moving speeds and
deliver an efficiency which is nothing short

of impressive.

high-helix ball screws

-2 4-40 mm

-p 1-40 mm

— for high loads at
medium moving speeds

pages 4/5 and 6-41

-2 8-25 mm
-p 10-50 mm
— for medium loads at

high moving speeds

pages 4/5 and 42-51

speedy high-helix lead screws

The Speedy high-helix lead screws with he-
lix up to 6 x diameter provide for maximum
moving speeds at low rotational speeds
or efficient conversion of linear to rotary

movements.

-2 4-36 mm

- p 4-200 mm

— for low loads at
high moving speeds

— slide screw unit

(steel, aluminium on request)

pages 52/53 and 54-77

Rondo round thread lead screws

The alternative to trapezoidal screws with

remarkable efficiency.

-2 6-16 mm

-p 2-5mm

— for medium loads at
medium moving speeds

— slide screw unit
(steel, aluminium on request)

pages 52/53 and 78-84

Contract work: Thread rolling pages 85/86

About the Company: Eichenberger Gewinde AG page 87
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2 = also available with lefthand thread

ECONOMY range

standard range

Ball screw product range
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Carr? ball screws

—Ordersystem Carry ... ...t 7
- Carry type «ZYI»: cylindrical single nut with single-thread ball return ... . . .. 8-11
— Carry type «ZYR»: cylindrical single nut with tube type ball return ... .. ... 12/13
— Carry type «FGl»: nut with mounting thread and single-thread ball return . .. 14-17
— Carry type «<FGR»: nut with mounting thread and tube type ball return . . . .. 18-25
— Carry type «FBl»: flange nut with single-thread ball return .. ... ... ... ... 26-29
— Carry type «FBR»: flange nut with tube type ball return . . ... ... ... ... .. 30-35
—Basicdesign / Materials . . . ... ... .. 36
— Ball returns / Precision / Lubrication. . . ... .. ... .. .. 37
- Factory length / Ball screw ends / Handling . ... ......... ... ... ...... 38
- Design fundamentals

- «Suitability test» rotational speed characteristics
- critical rotational speed
- nominal service life
- average axial load / average rotational speed
- efficiency
- driving forque / required power
s.atstaticloads: ..o 41
- permissible maximum load

- permissible buckling force

Visit www.gewinde.ch for the latest on existing and/or new products.

© Eichenberger Gewinde AG -V 16 02 20



Order system Carry

Example for complete ball screw KGT 16x5 FGRRH 1 $ 350 G7 AEM
Type of lead screw T

KGT = Carry ball screw

Nominal size (d, x p) [mm]

Type of nut for nut only
ZYl = cylindrical single nut with single-thread ball return

ZYR = cylindrical single nut with tube type ball return

FGI = nut with mounting thread and single-thread ball return

FGR = nut with mounting thread and tube type ball return

FBI = flange nut with single-thread ball return

FBR = flange nut with tube type ball return

MSX = special design according to drawing

Right-hand / left-hand thread

RH = righthand thread (standard)

LH = lefthand thread (= see dimensional charts)

Number of ball circulations for nut only

1 = 1 ball circulation

2 = 2 bdll circulations

3 = 3 badll circulations

4 = 4 badll circulations

Wiper (Seﬂl) for nut only

S = with wipers (plastic or brushes)

N = without wipers

Ball screw overall length [mm] for screw only
Lead accuracy (class) for screw only
G9 = =0.1 mm/300 mm (standard)

G7 = =0.052 mm/300 mm (on special request)

G5 = =<0.023 mm/300 mm (on special request)

Backlash for nut only
A = standard backlash (see dimensional charts)

R = reduced backlash upon specification

Screw end machining for screw only
O = no end machining (cut by grinding, hardened ends; nut on mounting tube)

E = end machining according to drawing

Assembly

G = screw and nut separate

M = screw and nut assembled according to drawing/specified orientation

Example for screw only KGT 16x5 RH 350 G7 O G
Example for nut only KGT 16x5FGRRH1SAG

Carry ball screws
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Carry type «ZYI»

Cylindrical single nut with single-thread ball return

Legend

nominal screw diameter [mm]

outside screw diameter [mm]

core diameter [mm]

pitch [mm]

number of ball circulations [-]

ball diameter [mm)]

lubrication hole (position not defined) [mm]

wipers

B = brushes

F = felt rings (on request; in case of lifetime lubrication)
T = standard backlash [mm]

3 = only on request

Warning! Note when selecting a ball screw that the maximum rotational speed
depends on the system'’s rotational speed characteristics.

See page 39 for the appropriate calculations.

Special designs available on request.

All specifications are subject to change without notfice.
Quality management 1SO 9001

Environmental management ISO 14001

Carry ball screws
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Carry type «ZYI» (1/2)

<| <
Carry Dimensions Load rates
type «ZYl»  Screw Nut
dyxp d d, D, L L, i D, b t S SA T Cin Coun
gb P9
mm mm mm N
right-hand threads
4x1 4.0 32 8 10 - 3x1 0.80 629 1.0 — - 0.03 430 580
5x2 50 4.0 10 14 8 3x1 0.80 2 1.0 - - 0.03 500 800
6x1 6.0 50 12 14 8 3Ix1 0.80 2 1.2 — — 0.03 600 1000
8x1 8.0 7.0 14 14 8 3x1 0.80 2 1.2 - - 0.03 700 1200
8x1.5 8.0 6.7 14 14 8 3x1 1.20 2 1.2 — — 0.04 800 1300
8x2 8.0 6.5 16 20 8 3x1 1.59 2 1.2 - - 0.05 1400 2000
8x25 8.0 6.6 16 22 10 3x1 1.59 3 20 — — 0.05 1400 2100
8x25 8.0 6.6 16 22 10 3x1 1.59 3 20 Ly K 0.05 1400 2100
8x3 8.0 6.7 14 12 8 2x1 1.50 2 1.2 — — 0.05 950 1500
8x33 8.0 6.7 14 17 8 3x1 1.50 2 1.2 - - 0.05 1400 2100
10 x 2 9.7 8.2 18 14 10 2x1 1.59 3 1.2 — — 0.06 1250 2100
10x2% 9.7 8.2 18 20 10 3x1 1.59 3 1.2 - - 0.06 1750 3200
10 x 4 10.0 15 18 35 10 4x1 2.50 3 1.2 — — 0.07 4100 6700
10x 4 10.0 15 18 35 10 4x1 2.50 3 1.2 62 K 0.07 4100 6700
12x2 12.0 10.6 20 15 10 2x1 1.59 3 1.2 - — 0.06 1380 2500
12x2% 12.0 10.6 20 20 10 3x1 1.59 3 1.2 — — 0.06 2000 4000
left-hand threads
10 x 2 9.7 8.2 18 14 10 2x1 1.59 3 1.2 — — 0.06 1250 2100
10x2% 9.7 8.2 18 20 10 3x1 1.59 3 1.2 — - 0.06 1750 3200
12x2% 12.0 10.6 20 20 10 3x1 1.59 3 1.2 — - 0.06 2000 4000

The CAD data corresponding to the types shown above are available at www.gewinde.ch

Carry ball screws
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Carry type «ZYI»

Cylindrical single nut with single-thread ball return

Legend

nominal screw diameter [mm]

outside screw diameter [mm]

core diameter [mm]

pitch [mm]

number of ball circulations [-]

ball diameter [mm]

lubrication hole (position not defined) [mm]

wipers

B = brushes

F = felt rings (on request; in case of lifetime lubrication)
T = standard backlash [mm]

3 = only on request

Warning! Note when selecting a ball screw that the maximum rotational speed
depends on the system'’s rotational speed characteristics.

See page 39 for the appropriate calculations.

Special designs available on request.

All specifications are subject to change without nofice.
Quality management 1SO 9001

Environmental management ISO 14001

Carry ball screws
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Carry type «ZYI» (2/2)

<| <
Carry Dimensions Load rates
type «ZYl»  Screw Nut
dyxp d d, D, L L, i D, b t S SA T Cin Coun
gb P9
mm mm mm N
right-hand threads
14x4 14.0 11.5 25 24 10 3x1 278 4 25 — - 0.07 5000 8800
14 x4 14.0 11.5 25 32 10 3x1 278 4 25 g4 K 0.07 5000 8800
16 x5 15.7 13.0 30 43 16 3Ix1 350 4 25 M5 K 0.07 9700 22000
20x5 19.2 16.5 33 45 20 3Ix1 350 4 25 M5 K 0.07 10800 25000
25x5 24.6 21.5 38 50 20 3x1 350 4 25 M5 K 0.07 11700 30000
32x5 31.6 285 48 48 20 4x1 350 5 3.0 M5 K 0.07 19000 54000
left-hand threads
16 x5 15.7 13.0 30 43 16 3x1 3.50 4 25 M5 K 0.07 9700 22000
20x5 19.2 16.5 33 45 20 3x1 3.50 4 25 M5 K 0.07 10800 25000

The CAD data corresponding to the types shown above are available at www.gewinde.ch

Carry ball screws
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Carry type «ZYR»

Cylindrical single nut with tube type ball return

Legend

nominal screw diameter [mm]

outside screw diameter [mm]

core diameter [mm]

pitch [mm]

number of ball circulations [-]

ball diameter [mm)]

lubrication hole (position not defined) [mm]

wipers

K = plastic

B = brushes

F = felt rings (on request; in case of lifetime lubrication)

T = standard backlash [mm]

3 = only on request

Warning! Note when selecting a ball screw that the maximum rotational speed
depends on the system'’s rotational speed characteristics.

See page 39 for the appropriate calculations.

Special designs available on request.

All specifications are subject to change without notfice.
Quality management I1SO 9001

Environmental management ISO 14001

Carry ball screws

] 2 © Eichenberger Gewinde AG -V 16 02 20




Carry type «ZYR»

T | o
Carry Dimensions Load rates
type «<ZYR»  Screw Nut
dyxp d d, D, L L, i D, b t S SA T G Coun
gb P9
mm mm mm N
right-hand threads
8x2 8.0 6.5 18 14 8 1x35 1.59 2 1.2 — — 0.06 2000 3200
8x2.5 8.0 6.6 18 16 10 1x35 1.59 3 20 - - 0.06 2000 3200
8x5 8.0 6.7 18 19 10 2x25 1.50 3 20 — — 0.06 1960 3470
10x3 9.9 78 22 24 10 1x35 2.00 3 20 - — 0.06 2800 5000
10x3 9.9 78 72 24 10 1x35 2.00 3 20 035 K 0.06 2800 5000
10x 10 9.8 19 23 26 100 2«15 2.00 3 20 - — 0.06 2500 4500
12x4 12.0 9.8 26 24 10 1x35 2.50 3 1.8 — — 0.07 5500 11000
12x4 12.0 9.8 26 32 10 1x35 2.50 3 1.8 o4 K 0.07 5500 11000
14x4 14.0 11.5 29 24 16 1x35 278 4 25 — — 0.07 8100 16000
14x4 14.0 1.5 29 32 16 1x35 278 4 25 o4 K 0.07 8100 16000
16 x 10 15.7 13.0 32 45 16 2x25 3.50 4 25 — — 0.07 17000 25000
16 x 10 15.7 13.0 32 45 16 2x25 350 4 25 g4 K 0.07 17000 25000
left-hand threads
10x3 9.9 78 22 2 10 1x35 2.00 3 20 — — 0.06 2800 5000
10x3 9.9 78 22 24 10 1x35 2.00 3 20 835 K 0.06 2800 5000
14 x 4 14.0 11.5 29 24 16 1x35 278 4 25 — — 0.07 8100 16000
14 x4 14.0 11.5 29 32 16 1x35 278 4 25 o4 K 0.07 8100 16000

The CAD data corresponding to the types shown above are available at www.gewinde.ch

Carry ball screws
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Carry type «FGI»

Nut with mounting thread and single-thread ball return

Legend

d, = nominal screw diameter [mm]

d, = outside screw diameter [mm]

d, = core diameter [mm]

p = pitch [mm]

i = number of ball circulations [-]

D= ball diameter [mm]

B = pin wrench hole (position not defined) [mm]
S = lubrication hole (position not defined) [mm]
SA= wipers

B = brushes

F = felt rings (on request; in case of lifetime lubrication)
T = standard backlash [mm]

3 = only on request

Warning! Note when selecting a ball screw that the maximum rotational speed
depends on the system'’s rotational speed characteristics.

See page 39 for the appropriate calculations.

Special designs available on request.

All specifications are subject to change without nofice.
Quality management 1SO 9001

Environmental management ISO 14001

Carry ball screws
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Carry type «FGI» (1/2)

o3
z © !
[a)
Carry Dimensions Load rates
type «FGl»  Screw Nut
dyxp d, d, D, M L L i D, B S SA T Cin C.
0/-0.1 +0.5/0
mm mm mm N
right-hand threads
5x2 50 4.0 10 M8x0.75 18 6 3x1 0.80 25 — - 0.03 500 800
5x3 50 42 10 M8x0.75 19 6 2x1 0.80 25 - - 0.03 340 490
5x39 50 42 10 M8x0.75 23 6 3x1 0.80 25 — - 0.03 480 770
8x1 8.0 7.0 16 M14x1 yyi 8 3xI 0.80 25 - - 0.03 700 1200
8x15 8.0 6.7 16 M14x1 72 8 3x1 1.20 25 — — 0.04 800 1300
8x2 8.0 6.5 16 M14x1 28 8 3x1 1.59 25 - - 0.05 1400 2000
8x25 8.0 6.6 16 M14x1 24 8 3x1 1.59 25 — — 0.05 1400 2100
8x3 8.0 6.7 16 M14x1 25 8 3x1 1.50 25 - - 0.05 1400 2100
10x2 9.7 8.2 18 Ml6x1 27 8 2x1 1.59 25 — — 0.06 1250 2100
10x2% 9.7 8.2 18 Ml6x1 28 8 3x1 1.59 25 - - 0.06 1750 3200
10x3 9.9 18 20 M18x1 29 8 3x1 2.00 25 — — 0.06 2400 4200
10x3 9.9 18 20 M18x1 29 8 3x1 2.00 25 62 K 0.06 2400 4200
10 x 4 10.0 15 20 M18x1 40 8 4x1 2.50 25 - — 0.07 4100 6700
10 x 4 10.0 15 20 M18x1 40 8 4x1 250 25 g2 K 0.07 4100 6700
12x2 12.0 10.6 20 M18x1 23 8 2x1 1.59 25 — — 0.06 1380 2500
12x2% 12.0 10.6 20 M18x1 28 8 3x1 1.59 25 - - 0.06 2000 4000
12 x4 12.0 9.8 24 M20x1 39 10 3x1 2.50 25 - - 0.07 4000 6800
12x4 12.0 9.8 24 M20x1 39 10 3x1 2.50 25 g4 K 0.07 4000 6800
12x5 12.0 9.5 23 M20x1 42 10 3x1 278 3.0 - — 0.07 5000 8600
12x5 12.0 9.5 23 M20x1 42 10 3Ix1 278 3.0 o4 K 0.07 5000 8600
left-hand threads
10x2 9.7 8.2 18 Ml6x1 27 8 2x1 1.59 25 — — 0.06 1250 2100
10x2% 9.7 8.2 18 Ml6x1 28 8 3x1 1.59 25 - - 0.06 1750 3200
12x2% 12.0 10.6 20 M18x1 28 8 3x1 1.59 25 — — 0.06 2000 4000

The CAD data corresponding to the types shown above are available at www.gewinde.ch

Carry ball screws
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Carry type «FGI»

Nut with mounting thread and single-thread ball return

Legend

d, = nominal screw diameter [mm]

d, = outside screw diameter [mm]

d, = core diameter [mm]

p = pitch [mm]

i = number of ball circulations [-]

D= ball diameter [mm]

B = pin wrench hole (position not defined) [mm]
S = lubrication hole (position not defined) [mm]
SA= wipers

B = brushes

F = felt rings (on request; in case of lifetime lubrication)
T = standard backlash [mm]

3 = only on request

Warning! Note when selecting a ball screw that the maximum rotational speed
depends on the system'’s rotational speed characteristics.

See page 39 for the appropriate calculations.

Special designs available on request.

All specifications are subject to change without nofice.
Quality management 1SO 9001

Environmental management ISO 14001

Carry ball screws
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Carry type «FGI» (2/2)

oo
=z © N
[a)
Carry Dimensions Load rates
type «FGl»  Screw Nut
dyxp d, d, D, M L L i D, B S SA T Cin Con
0/-0.1 +0.5/0
mm mm mm N
right-hand threads
14x4 14.0 11.5 25 M22x1.5 34 10 3x1 278 25 — - 0.07 5000 8800
14 x 4 14.0 11.5 25 M22x1.5 38 10 3x1 278 25 g4 K 0.07 5000 8800
16 x5 15.7 130 302 M26x1.5 45 12 3x1 350 35 — — 0.07 9700 22000
16 x5 157 130 302 M26x1.5 50 12 3x1 350 35 M5 K 0.07 9700 22000
20x5 19.2 16.5 3 M30x1.5 4 12 3x1 350 4.0 M5 K 0.07 10800 25000
25x5 24.6 21.5 40 M38x1.5 51 12 3x1 3.50 4.0 M5 K 0.07 11700 30000
32x5 31.6 285 52 M48x1.5 55 15 4x1 3.50 4.0 M5 K 0.07 19000 54000
left-hand threads
16x2 16.0 145 25 M22x1.5 34 10 3x1 1.59 25 - - 0.05 2400 5200
16x 5% 15.7 130 302 M26x1.5 50 12 3x1 3.50 35 M5 K 0.07 9700 22000
20x5 19.2 16.5 33 M30x1.5 47 12 3x1 350 4.0 M5 K 0.07 10800 25000

The CAD data corresponding to the types shown above are available at www.gewinde.ch

Carry ball screws
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Carry type «<FGR»

Nut with mounting thread and tube type ball return

Legend

d, = nominal screw diameter [mm]

d, = outside screw diameter [mm]

d, = core diameter [mm]

p = pitch [mm]

i = number of ball circulations [-]

D= ball diameter [mm]

B = pin wrench hole (position not defined) [mm]
S = lubrication hole (position not defined) [mm]
SA= wipers

B = brushes

F = felt rings (on request; in case of lifetime lubrication)
T = standard backlash [mm]

3 = only on request

Warning! Note when selecting a ball screw that the maximum rotational speed
depends on the system'’s rotational speed characteristics.

See page 39 for the appropriate calculations.

Special designs available on request.

All specifications are subject to change without nofice.
Quality management 1SO 9001

Environmental management ISO 14001

Carry ball screws
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Carry type «FGR» (1/4)

oo
5| s il
(&)
Carry Dimensions Load rates
type «FGR» Screw Nut
dyxp d d, D, M L L i D, B S SA T Cin Con
0/-0.1 +0.5/0
mm mm mm N
right-hand threads
6x2 57 4.6 16 M12x1 22 8 1x3.5 159 25 — — 0.06 1700 2300
8x2 8.0 6.5 18 M14x1 L} 8 1x3.5 159 25 - - 0.06 2000 3200
8x2 8.0 6.5 18 M14x] 2 8 1x3.5 159 25 Ly K 0.06 2000 3200
8x25 8.0 6.6 17.5 M15x1 24 8 1x3.5 159 25 - - 0.06 2000 3200
8x25 8.0 6.6 17.5 M15x1 26 8 1x3.5 159 25 62 K 0.06 2000 3200
8x5 8.0 6.7 18 M14x1 25 8 2x1.5 150 25 - - 0.06 1960 3470
8x8 8.0 6.6 18 M14x1 25 8 2x1.5 150 25 — — 0.06 1500 2500
10x 2 9.7 8.2 19.5 MI7x1 27 7 1x3.5 159 25 — - 0.06 2300 4000
10 x 2 9.7 8.2 19.5 M17x1 27 7 1x3.5 159 25 g2 K 0.06 2300 4000
10x3 9.9 78 n M18x1 29 9 1x3.5 200 30 - - 0.06 2800 5000
10x3 9.9 78 A M18x1 29 9 1x3.5 200 3.0 g2 K 0.06 2800 5000
10x 10 9.8 79 23 M18x1 35 9 2x1.5 200 30 - - 0.06 2500 4500
10x 10 9.8 79 23 M18x1 35 9 2x1.5 200 3.0 g4 K 0.06 2500 4500
left-hand threads
6x2 57 4.6 16 M12x1 27 8 1x3.5 159 25 - - 0.06 1700 2300
10 x 2 9.7 8.2 19.5 M17x1 27 7 1x3.5 159 25 — — 0.06 2300 4000
10x3 9.9 7.8 21 MI18x1 29 9 1x3.5 200 30 - - 0.06 2800 5000
10x3 9.9 7.8 21 M18x1 29 9 1x3.5 200 3.0 Ly K 0.06 2800 5000

The CAD data corresponding to the types shown above are available at www.gewinde.ch

Carry ball screws
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Carry type «<FGR»

Nut with mounting thread and tube type ball return

Legend

d, = nominal screw diameter [mm]

d, = outside screw diameter [mm]

d, = core diameter [mm]

p = pitch [mm]

i = number of ball circulations [-]

D= ball diameter [mm]

B = pin wrench hole (position not defined) [mm]
S = lubrication hole (position not defined) [mm]
SA= wipers

B = brushes

F = felt rings (on request; in case of lifetime lubrication)
T = standard backlash [mm]

3 = only on request

Warning! Note when selecting a ball screw that the maximum rotational speed
depends on the system'’s rotational speed characteristics.

See page 39 for the appropriate calculations.

Special designs available on request.

All specifications are subject to change without nofice.
Quality management 1SO 9001

Environmental management ISO 14001

Carry ball screws
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Carry type «FGR» (2/4)

oo
s < -
(&)
Carry Dimensions Load rates
type «FGR» Screw Nut
dyxp d d, D, M L L i D, B S SA T Cin Coun
0/-0.1 +0.5/0
mm mm mm N
right-hand threads
12x4 12.0 9.8 26 M20x1 32 8 1x3.5 250 25 - — 0.07 5500 11000
12x4 12.0 9.8 26 M20x1 34 10 1x3.5 250 25 o4 K 0.07 5500 11000
12x 5 12.0 9.5 26 M20x1 37 8 1x3.5 278 30 — — 0.07 6600 12000
12x5 12.0 9.5 26 M20x 3 8 1x3.5 278 30 o4 K 0.07 6600 12000
12x10 1.9 9.7 26 M20x1 3 8 2x1.5 250 3.0 — — 0.07 4400 7700
12.7 x 12.7 13.1 10.3 295  M25x1.5 50 12 2x1.5 35 30 - - 0.07 8000 15500
12.7 x 12.7 13.1 10.3 295  M25x1.5 50 12 2x1.5 350 30 M5 B 0.07 8000 15500
14x 2 14.0 12.5 26 M22x<15 32 10 2x2.5 159 30 - - 0.06 4500 10000
14 x 2 14.0 12.5 26 M22x<15 32 10 2x2.5 159 30 02 K 0.06 4500 10000
14x4 14.0 1.5 29 M2<15 0 32 8 1x3.5 278 30 - - 0.07 8100 16000
14 x4 14.0 11.5 29  M2<15 38 10 1x3.5 278 30 64 K 0.07 8100 16000
left-hand threads
12x5 12.0 9.5 26 M20x1 37 8 1x3.5 278 30 - - 0.07 6600 12000
14 x4 14.0 1.5 29 M5 32 8 1x3.5 278 30 — - 0.07 8100 16000
14x4 14.0 1.5 29 M22<15 38 10 1x35 278 30 g4 K 0.07 8100 16000

The CAD data corresponding to the types shown above are available at www.gewinde.ch

Carry ball screws
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Carry type «<FGR»

Nut with mounting thread and tube type ball return

Legend

d, = nominal screw diameter [mm]

d, = outside screw diameter [mm]

d, = core diameter [mm]

p = pitch [mm]

i = number of ball circulations [-]

D= ball diameter [mm]

B = pin wrench hole (position not defined) [mm]
S = lubrication hole (position not defined) [mm]
SA= wipers

B = brushes

F = felt rings (on request; in case of lifetime lubrication)
T = standard backlash [mm]

3 = only on request

Warning! Note when selecting a ball screw that the maximum rotational speed
depends on the system'’s rotational speed characteristics.

See page 39 for the appropriate calculations.

Special designs available on request.

All specifications are subject to change without nofice.
Quality management 1SO 9001

Environmental management ISO 14001

Carry ball screws
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Carry type «FGR» (3/4)

-
oS
s < -
(&)
Carry Dimensions Load rates
type «FGR» Screw Nut
dyxp d d, D, M L L i D, B S SA T Cin Coun
0/-0.1 +0.5/0

mm mm mm N

right-hand threads
16 x2 16.0 14.5 30 Mx15 28 12 1x2.5 159 35 — - 0.06 2500 5500
16 x2 16.0 145 30 M2x15 28 12 1x2.5 159 35 62 K 0.06 2500 5500
16 x5 15.7 13.0 32 M26x15 42 12 1x3.5 350 40 — — 0.07 12000 25000
16 x5 15.7 13.0 32 M26x1.5 47 12 Ix35 350 40 M5 K 0.07 12000 25000
16 x 10 15.7 13.0 32 M26x15 47 12 1x25 350 40 — — 0.07 8500 12500
16x 10 15.7 13.0 32 M26x1.5 52 12 1x2.5 350 40 o4 K 0.07 8500 12500
16 x 10 157 13.0 32 M26x15 47 12 2x2.5 350 40 — — 0.07 17000 25000
16x 10 15.7 13.0 32 M26x1.5 52 12 2x2.5 350 40 o4 K 0.07 17000 25000
16 x 16 15.9 13.2 32 Mx15 47 12 3x1.5 300 40 — — 0.07 9150 18750
20 x 2 20.0 18.5 36 M30x15 30 12 2x2.5 159 40 - - 0.06 4600 15000
20x5 19.2 16.5 36 M30x15 42 12 1x3.5 350 40 — — 0.07 13700 29900
20x5 19.2 16.5 36 M30x15 47 12 1x3.5 350 40 o4 K 0.07 13700 29900
20x10 19.5 16.5 38 M3Bx15 58 19 2x2.5 350 40 — — 0.07 21000 51000
20x 10 19.5 16.5 38 M3B/x15 58 19 2x2.5 350 40 g4 B 0.07 21000 51000
20 x 20 20.0 16.5 38 M3Bx15 58 19 2x1.5 350 40 — — 0.07 10000 22000
20 x 20 20.0 16.5 38 MBx15 64 19 2x1.5 350 40 o4 B 0.07 10000 22000
20 x 20 20.0 17.3 38 M3IBx15 58 19 4x1.5 300 40 — — 0.07 14600 35000

left-hand threads
16x5 15.7 13.0 32 Mx15 42 12 1x3.5 350 40 - - 0.07 12000 25000
16 x5 15.7 13.0 32 Mx15 4 12 1x3.5 350 40 M5 K 0.07 12000 25000
20 x 2 200 18.5 36 M30x1.5 30 12 2x2.5 159 40 — - 0.06 4600 15000

The CAD data corresponding to the types shown above are available at www.gewinde.ch

Carry ball screws
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Carry type «<FGR»

Nut with mounting thread and tube type ball return

Legend

d, = nominal screw diameter [mm]

d, = outside screw diameter [mm]

d, = core diameter [mm]

p = pitch [mm]

i = number of ball circulations [-]

D= ball diameter [mm]

B = pin wrench hole (position not defined) [mm]
S = lubrication hole (position not defined) [mm]
SA= wipers

B = brushes

F = felt rings (on request; in case of lifetime lubrication)
T = standard backlash [mm]

3 = only on request

Warning! Note when selecting a ball screw that the maximum rotational speed
depends on the system'’s rotational speed characteristics.

See page 39 for the appropriate calculations.

Special designs available on request.

All specifications are subject to change without nofice.
Quality management 1SO 9001

Environmental management ISO 14001

Carry ball screws
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Carry type «FGR» (4/4)

oo
s < -
(&)
Carry Dimensions Load rates
type «FGR» Screw Nut
dyxp d d, D, M L L i D, B S SA T Cin Coun
0/-0.1 +0.5/0
mm mm mm N
right-hand threads
25x5 24.6 215 44 MO0x1.5 58 19 2x2.5 350 40 — - 0.07 17500 42400
25x10 248 218 43 MO0x1.5 58 19 2x2.5 350 40 - - 0.07 21000 54000
25x10 248 218 43 M40x1.5 58 19 2x2.5 350 40 o4 B 0.07 21000 54000
25x25 245 2.2 4  MOx15 72 20 2x15 350 40 o4 B 0.08 10000 24000
25x25 245 212 44  MOx15 72 20 415 350 40 o4 B 0.08 20000 48000
32x10 316 284 52 M48x1.5 62 19 2x2.5 350 40 o4 B 0.07 20000 55000

The CAD data corresponding to the types shown above are available at www.gewinde.ch

Carry ball screws
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Carry type «FBI»

Flange nut with single-thread ball return (following DIN 69051: flange type B nut, master gauge 3)

Legend

nominal screw diameter [mm]
outside screw diameter [mm]
core diameter [mm]

pitch [mm]

number of ball circulations [-]
ball diameter [mm]
lubrication hole [mm]

wipers

B = brushes

F = felt rings (on request; in case of lifetime lubrication)
T = standard backlash [mm]

3 = only on request

Warning! Note when selecting a ball screw that the maximum rotational speed
depends on the system'’s rotational speed characteristics.

See page 39 for the appropriate calculations.

Special designs available on request.

All specifications are subject to change without nofice.
Quality management 1SO 9001

Environmental management ISO 14001

Carry ball screws
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Carry type «FBI» (1/2)

5| S
S
e Do h13
Carry Dimensions Load rates
type «FBI»  Screw Nut
dyxp d d, D, b, b Db, D L L L L i D, S SA T Cin C.
g6 hole HI3 W3 h13
mm mm mm = N
right-hand threads
4x1 40 32 8 79 12 27 17 14 17 3 11 3l 08 — — 003 430 580
6x1 60 50 12 18 18 34 24 18 4 4 16 3«1 080 ¢2 K 003 600 1000
8x1 80 70 M4 135 N 34 77 18 4 4 18 31 080 2 K 003 700 1200
8x2 80 65 16 155 22 34 2 30 4 6 19 31 159 4 K 005 1400 2000
10x4 100 75 18 178 28 45 36 38 6 6 23 41 250 — — 007 4100 6700
10x4 100 75 18 178 28 45 36 38 6 6 23 41 250 62 K 007 4100 6700
12x5 120 95 24 235 32 45 40 40 6 8 26 3xI 278 e4 K 007 5000 8600

The CAD data corresponding to the types shown above are available at www.gewinde.ch

Carry ball screws
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Carry type «FBI»

Flange nut with single-thread ball return (following DIN 69051: flange type B nut, master gauge 1)

Legend

nominal screw diameter [mm]
outside screw diameter [mm]
core diameter [mm]

pitch [mm]

number of ball circulations [-]
ball diameter [mm]
lubrication hole [mm]

wipers

B = brushes

F = felt rings (on request; in case of lifetime lubrication)
T = standard backlash [mm]

3 = only on request

Warning! Note when selecting a ball screw that the maximum rotational speed
depends on the system'’s rotational speed characteristics.

See page 39 for the appropriate calculations.

Special designs available on request.

All specifications are subject to change without nofice.
Quality management 1SO 9001

Environmental management ISO 14001

Carry ball screws
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Carry type «FBI» (2/2)

5
Carry Dimensions Load rates
type «FBI»  Screw Nut
dyxp d d, D, b, b Db, D L L L L i D, S SA T Cin C.
g6 hole HI3 W3 h13
mm mm mm = N
right-hand threads
16x5 157 130 2 278 38 55 48 45 6 10 40 3«1 350 M6 K 007 9700 22000
20x5 192 165 36 355 4 66 58 50 10 10 4 31 350 M6 K 007 10800 25000
25x5 46 25 40 395 51 66 62 50 10 10 48 3k 350 M6 K 007 11700 30000
25x5 46 75 40 395 51 66 62 5 10 10 48 41 350 M6 K 007 14000 35000
32x5 316 285 50 495 65 90 80 57 10 12 62 41 350 M6 K 0.07 19000 54000
left-hand threads
16 x5 157 130 28 278 38 55 48 45 6 10 40 3xI 350 Me K 007 9700 22000
20x5 192 165 3 355 4 66 58 5 10 10 4 3xI 350 M6 K 007 10800 25000

The CAD data corresponding to the types shown above are available at www.gewinde.ch

Carry ball screws
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Carry type «FBR»

Flange nut with tube type ball return (following DIN 69051: flange type B nut, master gauge 3)

Legend

nominal screw diameter [mm]
outside screw diameter [mm]
core diameter [mm]

pitch [mm]

number of ball circulations [-]
ball diameter [mm]
lubrication hole [mm]

wipers

B = brushes

F = felt rings (on request; in case of lifetime lubrication)
T = standard backlash [mm]

3 = only on request

Warning! Note when selecting a ball screw that the maximum rotational speed
depends on the system'’s rotational speed characteristics.

See page 39 for the appropriate calculations.

Special designs available on request.

All specifications are subject to change without nofice.
Quality management 1SO 9001

Environmental management ISO 14001

Carry ball screws
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Carry type «FBR» (1/3)

5
S
e Do h13
Carry Dimensions Load rates
type «FBR»  Screw Nut
dyxp d d, D, p, b Db, D L L L L i D, S SA T Cin C.
g6 hole  HI3 h13 h13
mm mm mm i N
right-hand threads
8x2 80 65 18 175 22 34 28 25 4 6 19 1x35 159 ¢4 K 006 2000 3200
8x8% 80 66 18 175 22 34 28 30 4 6 19 x5 150 — — 006 1500 2500
10x 10 98 79 B3 125 19 45 3 40 6 8 24 Ix15 200 M5 K 0.6 2500 4500
12x2 120 106 22 215 29 45 37 30 5 8§ M 135 159 4 K 006 2500 5100
12x3 123 102 24 235 32 45 40 3% 5 8 2 2x25 200 — — 006 5000 11000
12x4 120 98 26 255 32 45 395 3 5 8 28 Ix35 250 M5 K 007 5500 11000
12x5 120 95 26 255 32 45 395 40 5 7 8 Ix35 278 M5 K 007 6600 12000

The CAD data corresponding to the types shown above are available at www.gewinde.ch

Carry ball screws
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Carry type «FBR»

Flange nut with tube type ball return (following DIN 69051: flange type B nut, master gauge 1)

Legend

nominal screw diameter [mm]
outside screw diameter [mm]
core diameter [mm]

pitch [mm]

number of ball circulations [-]
ball diameter [mm]
lubrication hole [mm]

wipers

B = brushes

F = felt rings (on request; in case of lifetime lubrication)
T = standard backlash [mm]

3 = only on request

Warning! Note when selecting a ball screw that the maximum rotational speed
depends on the system'’s rotational speed characteristics.

See page 39 for the appropriate calculations.

Special designs available on request.

All specifications are subject to change without nofice.
Quality management 1SO 9001

Environmental management ISO 14001

Carry ball screws
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Carry type «FBR» (2/3)

S

Carry Dimensions Load rates

type «FBR»  Screw Nut
dyxp d d, D, p, b Db, D L L L L i D, S SA T Cin C.

g6 hole  HI3 h13 h13

mm mm mm i N

right-hand threads
14 x 2 140 125 26 255 32 45 395 32 5 7 B 2x25 159 ¢4 K 006 4500 10000
14 x4 140 115 29 26 338 55 48 40 6 8 36 Ix35 278 M5 K 007 8100 16000
16 x 2 160 145 30 295 338 55 48 45 6 10 40 2x25 159 M6 K  0.06 4500 11000
16 x 2 160 145 30 295 38 55 48 45 6 10 40 325 159 M6 K 006 6000 15000
16x 10 157 130 32 315 43 66 552 6 12 4 2x25 350 M6 K 007 17000 25000
20x10 195 165 38 35 50 6.6 62 55 7 10 48 2x25 350 M6 B 007 21000 51000
20x10% 195 165 38 375 50 6.6 62 65 7 10 48 2x35 350 Me B 007 26000 65000
20 x 20 200 165 % 355 47 66 58 58 7 10 44 2x15 35 M6 B 007 10000 22000
25x10 248 N8 43 425 55 66 65 55 7 10 50 2x25 35 M6 B 007 21000 54000
25x125 5 N2 4 435 5 66 70 67 10 12 52 2x15 35 M6 B 0.08 10000 24000
25x 25 45 N2 4 435 56 66 70 67 10 12 52 4x15 350 M6 B 008 20000 48000
32x10 36 284 52 515 67 90 82 62 10 12 64 2x25 350 M6 B 007 20000 55000
32x15 314 285 5 555 71 90 8 74 12 14 65 2«25 350 M6 B 0.07 19900 55100
32x 32 35 W5 5 555 71 90 86 8 12 14 65 415 350 M6 B 007 25700 76200

left-hand threads
14 x 4 140 115 29 26 38 55 48 40 6 8 36 I35 278 M5 K 007 8100 16000

The CAD data corresponding to the types shown above are available at www.gewinde.ch

Carry ball screws
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Carry type «FBR»

Flange nut with tube type ball return (following DIN 69051: flange type B nut, master gauge 2)

Legend

nominal screw diameter [mm]
outside screw diameter [mm]
core diameter [mm]

pitch [mm]

number of ball circulations [-]
ball diameter [mm]
lubrication hole [mm]

wipers

B = brushes

F = felt rings (on request; in case of lifetime lubrication)
T = standard backlash [mm]

3 = only on request

Warning! Note when selecting a ball screw that the maximum rotational speed
depends on the system'’s rotational speed characteristics.

See page 39 for the appropriate calculations.

Special designs available on request.

All specifications are subject to change without nofice.
Quality management 1SO 9001

Environmental management ISO 14001

Carry ball screws
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Carry type «FBR» (3/3)

e el
Carry Dimensions Load rates
type «FBR»  Screw Nut
dyxp d d, D, p, b Db, D L L L L i D, S SA T Cin Co
g6 hole  HI3 h13 h13
mm mm mm i N
right-hand threads
40x5 398 369 65 645 78 90 93 75 12 14 70 2x35 350 M8x1 B 0.07 29400 97000

40 x 20 403 369 65 647 78 90 93 88 12 14 70 2x25 400 M8x1 B  0.07 25500 77400
40 x 40 398 364 66 655 80 90 95 98 12 14 75 4x15 400 M8x1 B 0.07 29900 94500

The CAD data corresponding to the types shown above are available at www.gewinde.ch

Carry ball screws
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Basic design / Materials

Basic design

Carry screws are manufactured by the
highly economical cold-rolling process
which offers both significant cost savings
but also maintains a precision previously
often only available with machine-ground
screws. Carry screws are complemented
by a range of single steel nuts produced
in a special cost-cutting process.

Carry offers all the advantages of the inher-
ent ball screw design:
- high efficiency, i.e.
- low power input
- low self-heating
— low frictional, stick-slip-free running
— maximum wear resistance, i.e. very
good repetition accuracy with a
constant positioning precision.

- high reliability and durability.

Materials
- standard: steel
100Cré6 (1.3505)
and
Cf53 (1.1213)
—on request:
X46Cr13 (1.4034)
— other materials on request

Attention: The use of stainless steel results in
lower load rates; details on request.

Carry ball screws
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Nut designs Thread profile

Standard are the following three types: Used most commonly are gothic arc

(ogival) profiles.
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Flange nut type «FB...»

Of course, any other nut designs (such as
those with integrated cardanic axis) are

available upon request. K
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Ball return / Precision / Lubrication

Ball return
Nuts feature single-thread ball returns or
tube type ball returns, both fully integrated

info the nut shape.

Single-thread ball return, type «...I»

Tube type ball return, type «...R»

Operating temperatures
Regular applications: =20 to +80 °C.
Please ask about other operating tempera-

tures.

© Eichenberger Gewinde AG -V 16 02 20

Lead accuracy

Eichenberger ball screws feature the fol-
lowing lead accuracies according to DIN
69051:

Standard:
-G92<0.1 mm/300 mm

On request:
-G7 2 <0.052 mm/300 mm
-G52<0.023 mm/300 mm

Reduced backlash

If necessary, reduced backlash up to
<0.01 mm is available (only with paired
or assembled screws).

Efficiency
The efficiency n for Carry ball screws is
better than 0.9.

Wipers

Plastic (K) or brush (B) wipers are used,
depending on nut type/dimension. Felt
rings (F) available on request (in case of
lifetime lubrication).

Lubrication

The usual specifications for lubricating
ball bearings also apply to ball screws.
However, lubrication applied only once but
intended fo last a lifetime is not sufficient in
most cases. Regular lubrication is required
to extend the service life of the ball screw.

Please note:

When shipped, screws simply have a pro-
tective film. Before mounting or operating
the ball screw, units must be lubricated with
the proper lubricant (through the lube hole
for nuts with wipers; directly onto the screw
for nuts without wipers).

Recommended all-purpose lubricant:
- Kliber Microlube GBU Y 131

When using another lubricant, please
verify compatibility with anticorrosion
agent; otherwise rinse ball screw unit prior
to lubrication.

Caution: Do not use grease containing

graphite or MoS.

Carry ball screws
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Factory length / Ball screw ends / Handling

Factory length

In general, Eichenberger screws are
available as threaded rods, approx. 2.8
to 3 m long. Upon request, lengths up to
6 m are available, depending on diameter
and supply market situation.

Ball screw ends

Ball screw ends are without any machining
cut by grinding (standard).

Upon request, a so-called standard screw
end journal with three turned bearing seats
(see figure below) is available. Dimensions
are as per customer specifications.
Screws may also be ordered with softened
ends for subsequent finishing by the cus-
tomer or with an application-specific end
journal.

In each instance, a detailed drawing would

be necessary.

Note also the links to the CAD data at
www.gewinde.ch

tightening thread

keyway or
D profile

3 turned bearing seats
up to quality 6

surface up to R, 0.8 pm

recess for circlip

Carry ball screws
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Handling

Ball screws are precision parts and must
be protected from shock, dirt or moisture
when transported or stored. Please do not
unpack until ready for use.

Please check for cleanness when mounting
the ball screw. Dirt or foreign matter on
the ball race — especially inside the nut -
may cause increased wear and premature
failure.

Please consult lubrication recommendation
on page 37 before mounting or operating
ball screws.

Radial loads and torque

Radial loads or torque brought to bear
upon the nut result in overload of individual
contact surfaces, thus seriously affecting
the service life of the ball screw assembly.
Therefore it is important to properly mount
the screw and to comply with all relevant
form and positional tolerances.

Assembling

Remove transport lock (O-ring) on one side.
Please keep sleeve and nut in horizontal
position. Otherwise, the nut may slide
from the sleeve and balls may fall out of
the ball race.

In the event such incident does occur, balls
must be properly re-inserted to prevent
damage to or blockage of the ball screw.
If in doubt, please contact Eichenberger
Gewinde AG.

Insert screw end into mounting sleeve.

Caution: Operator must be able to ad-
vance sleeve up to the thread intake.
Otherwise, balls may fall out of the ball

race and damage or block the unit.

Gently turn nut onto the screw.
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Design fundamentals

The following are the relevant calculations
which underly screw design and safe
operation.

For detailed information on ball screw
design, please refer to DIN 69051.

«Suitability test»
rotational speed characteristics

When selecting a ball screw it is important
to first ensure that the correct nut design for
the ball return system required to support
the maximum rotational speed demanded
by the application is used (independet of
the screw length).

The maximum rotational speed is based on
the system’s rotational speed characteristics
and the outside screw diameter:

rotational speed characteristic

n =
d

min’']

max
1

B . . -
N,., = maximum rotational speed [min']

Rotational speed characteristics [-] for

- singlethread ball return: 60000
(Carry «...I» types)

— tube type ball return: 80000
(Carry «...R» types)

- end cap ball return: 80000
(Carry Speedline «...E» types)

d, = outside screw diameter [mm]

© Eichenberger Gewinde AG - V 16 02 20

Calculations at dynamic load:

Critical rofational speed n_,

T

Permissible rotational speeds must dif-
fer substantially from the screw’s own
frequency.

- 108 _I% -, [min]

per D

n_= permissible rotational speed [min’]
K, = characteristic constant as a function
of bearing configuration [-]
— see below
d, = core diameter [mm]
| = bearing distances [mm)]
— see below
(always include maximum allow-
able | in calculation)
S, = safety factor
usually S, = 0.5...0.8 [-]

Configuration 1:

fixed —
fixed — fo—— Jﬁmfyh
K, = 276 B

Configuration 2:

fixed -

simple |X|X|77
K,=190 X7
Configuration 3: |
simple —

simple

*44,
Ko = 122

Configuration 4:
fixed - free
K, = 43

Nominal service life L, or L,

C 3
dyn
L= ( F ) - 10¢ [R]

L Lo [h]
ho n_-60
L,, = service life in revolutions [R]
L, = service life in hours [h]
C,,, = dynamic load [N]

F = average axial load [N]

F, . = load per cycle unit [N]

n_ = average rotational speed [min’]
n, . = rofational speed per cycle unit [min]
q, , = cycles [%]

100= 3 (sum of cycles q, ) [%]

Average axial load F_
at constant rotational speed n

const

and dynamic load C, |

q q q
Fiom -—]+F23-n2-—2+F33-n3-—3+...
Fm=3 100 100 100 [N]
n

[%]

4G 9 q
5,100

3 Ay

m

C,, \?
—»L,o=( F"’ ).106 [R]

1, =—— [h]

Carry ball screws
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Design fundamentals

Calculations at dynamic load (continuation):

Average rotational speed n_
at constant load F

const

and variable rotational speeds n,

[%]
QA QB Y
- 5,-1000
c. \3
—1,=|—=].10¢ [R]
Fconsf
L
— L, =—— [h]
n_-60
Average axial load F
at constant rotational speeds n__
and dynamic load C, |
q q @
Fm=3w/F13—'+F23—2+ 3 — +... IN]
100 100 100
9 9, 93 .
n = n—+n,—+n,— +... [min]
100 “100 100

C 3
—1,= ( F‘*’" ) -10¢ [R]

m

L
— 1, =—— [h]
n_-60
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Efficiency 1 (theoretical)
Depends upon the type of power trans-

mission.

Case 1: torque = linear movement
tan o

- tan (o + p)

Case 2: axial force = torque

tan (a - p)
fe— []
tan o
whereby

fan o~ —— [-]

o T

= efficiency [%]

= corrected efficiency [%]

pitch [mm]

, = nominal screw diameter [mm]

T O T =S =
I

= angle of friction [°]
- p=0.30...0.60°

Efficiency n, (practical)
The efficiency n for Carry ball screws is
better than 0.9.

Driving torque M
Depends upon the type of power transmis-

sion.

Case 1: torque = linear movement
F.-p
L = — [Nm]
2000 - - m

Case 2: axial force = torque

F.o.n
M=—""" Nm]
2000 - =

M, = input torque [Nm], case 1
M, = output torque [Nm], case 2
F, = axial force [N]

Input performance P

M, :n
P= [kw]

9550
P = input performance [kW]
n = rotational speed [min']

A safety margin of 20% is recommended
when selecting drives.

%97 - Carry

=3
Carry Speedline

1017

Trapezoidal threads

01 2 345 6 7 8 9 10111213141516 30 35 40 45 50 55 60
Helix angle [°]
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Design fundamentals

Calculations at static load:

Permissible maximum load F, Permissible buckling force F,

C K, d?
Fper. = = [N] FB = — .. 10° [N]

fs SB IF2

C,,, = static load [N] K, = characteristic constant of load
f. = operating coefficient (depends on design) [-]

— normal operation: 1...2 [-] — see below

— shock load: 2...3 [] d, = nominal screw diameter [mm]

|. = forcetransferring length [mm]
S, = buckling safety factor
—gen. S, =2..4[]

Case 1:
K, = 400 =

XX

Carry ball screws
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When in Burg, follow the signs to Eichenberger Gewinde.

Map and directions can be found on our website
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