Ball Screw Drives, Right Hand, Rolled Version

General Description
Because of the rolling friction, ball screw drives have a high
efficiency up to 98% and require a relatively low drive power.

Application: Conversion of a rotary movement into a linear one.

Sometimes: Conversion of a linear movement into a rotary one
(recommended only at high pitch, beginning from 1/3 of the
nominal diameter).

No Self-Locking

Due to the low friction with high efficiency, ball screw drives
require only a very low starting torque and are not no self-
locking.

Catalog Spindles and Nuts

Catalog Version

Available from stock: Spindles right hand, rolled version in sizes
from 8x2 to 63x10mm. Flanged nuts and cylindrical nuts.

The production lengths are from 1,000mm up to 3,000mm,
depending on the size. Partial lengths are also in the stock
range. Other lengths and reworking of the spindle ends on
request.

Rolled Spindles

Rolled from high quality bearing steel 100Cr6, hardened and
straightened. Rolled spindles have a unsevered grain structure
and high pitch accuracy. Rolling is the most economical method
for serial production. The catalog spindles can get combined
with the flanged nuts and cylindrical nuts on the following
pages.

Axial Clearance

These ball screw drives are not backlash-free. Therefore the
nuts run very easy with very low friction. The axial clearances
are shown in the tables of the nuts. This play is only a disad-
vantage if a high positioning accuracy is required at alternating
direction of force. To eleminate the axial play, two nuts can
get braced against each other. Alternatively, the nuts could be
equipped with better fitting ball sizes. This would be expensive.

Bearing Units for Spindles Page 322

These ready-to-install bearing units for trapezoidal and ball-
screw spindle drives are available from stock. The unit for the
fixed side has two angular contact ball bearings, lightly preloa-
ded, to withstand high axial and radial forces. The unit for the
support side has a standard ball bearing to hold the spindle end
in it’s position.
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Designation according to DIN

According to DIN ISO 3408-1 and other standards, a ball screw
drive consists of a spindle and, for minimum, one nut. The size
has to be described by the nominal diameter and the pitch.
Another essential dimension is the ball diameter. Further infor-
mations are required: The version (shape) of the nut, the pitch
accuracy, the length and, if needed, the details of the spindle
ends.

Conditions of Use and Lifespan
Ball screw drives are sensitive to dirt and high shock loads.
Sufficiently protected, they reach a very long lifetime.

Load Capacity

The static and dynamic load rates are shown in the tables of
the nuts. These loads only apply to the use with axial play. At
backlash-free preloaded nuts the load must be reduced, or the
lifespan will get shorter. Additional to the axial load, the accele-
ration force and shock loads must be considered. Also the criti-
cal buckling force and critical spindle speed must be checked.

Maximum Speed

Ball screw drives allow very high speeds. But for sufficient life-
span, the speed should not exceed 3,000min-1 for longer time.
And the length-depending, critical spindle speed must be con-
sidered.

Buckling Force and Critical Spindle Speed

At thin spindles under pressure load, there is a risk of buckling.
At high speed, there is an additionally risk of resonant vibra-
tions. For both, the calculation can be done like shown on page
307 for trapezoidal spindles.

Lubrication

Running without lubricant is not allowed. For grease lubrication,
normal roller bearing grease is recommended. The lubricant
consumption depends on the condition of use. Often a lubrica-
tion period of 200 hours is sufficient.

Shaft End Reworking for Spindles Page 325

The matching spindle reworking can be done by the customer
or, at short time, by MADLER®. The spindle reworking shown on
page 325 is just a recommendation. For shaft processing, soft
annealing (tempering) of the hardened spindle ends is necessa-

ry.
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Ball Screw Spindles, Right Hand, Rolled

Material: Bearing steel 100Cr6, No. 1.3505, rolled.
Tensile strength 1570 N/mm?2, Brinell hardness 207 HB. L

¢ Rolled ball screw spindle. B (T
* To be combined with MADLER® flanged ball screw nuts and

cylindrical ball screw nuts. MESNE
e Pitch accuracy 52 pm/300 mm (T7). S
e Straightness 0,1 mm/m.
e Special lengths and spindle end reworking against extra charge.
Temperature range: -20°C to +80°C (for short time to +110°C).
Ordering Details: e.g.: Product No. 640 080 21, Ball Screw Spindle 8x2, Length 245mm
Product No.  Size  Length Pitch-@ Outer@ Core@ Weight Product No.  Size  Length Pitch-@ Outer@ Core @ Weight
L+5mm dO d1 d2 L+5mm dO d1 d2
mm mm mm mm mm kg mm mm mm mm mm kg
640 080 21 8x2 245 8,41 8,11 7 0,09 640 32051 32x5 695 32,6 32 29,2 413
640 080 22 495 8,41 8,11 7 0,18 640 320 52 1395 32,6 32 29,2 8,30
640 080 23 1000 841 8,11 7 0,37 640 320 53 2100 32,6 32 29,2 12,49
64010021  10x2 245 10 9,7 8,5 0,13 640 320 54 2800 32,6 32 29,2 16,65
640 100 22 495 10 9,7 8,5 0,26 640 32101  32x10 670 33,44 31,75 26,8 3,74
640 100 23 1000 10 9.7 8,5 0,53 640 321 02 1345 33,44 31,75 26,8 751
64012041  12x4 645 12,15 1,71 9,5 0,48 640 321 03 2025 33,44 31,75 26,8 11,31
640 120 42 1295 12,15 1,71 9,5 0,96 640 321 04 2700 33,44 31,75 26,8 15,07
640 120 43 1950 12,15 11,71 95 1,45 640322 01 32x20 670 324 31,4 28,2 3,80
640 120 44 2600 12,15 1,71 95 1,93 640 322 02 1345 324 314 28,2 7,63
64016051  16x5 995 16,6 16 13,1 1,39 640 322 03 2025 324 314 28,2 11,48
640 160 52 1495 16,6 16 131 2,08 640 322 04 2700 324 31,4 28,2 15,31
640 160 53 1995 16,6 16 131 2,78 64032321 32x32 995 33,22 319 28,1 5,75
640 160 54 3000 16,6 16 131 4,18 640 323 22 1495 33,22 319 28,1 8,65
64016101 16x10 995 16,44 15,7 127 1,32 640 323 23 1995 33,22 31,9 281 11,54
640 161 02 1495 16,44 15,7 127 1,99 640 323 24 3000 33,22 31,9 281 17,35
640 161 03 1995 16,44 15,7 12,7 2,66 640400 51  40x5 695 40,6 40 37,2 6,54
640 161 04 3000 16,44 15,7 12,7 3.99 640 400 52 1395 40,6 40 37,2 13,12
64016161 16x16 995 16,6 16 135 1,41 640 400 53 2100 40,6 40 37,2 19,75
640 161 62 1495 16,6 16 135 212 640 400 54 2800 40,6 40 37,2 26,33
640 161 63 1995 16,6 16 135 2,83 640 401 01  40x10 670 41,36 39,67 34,8 5,98
640 161 64 3000 16,6 16 135 4,25 640 401 02 1345 41,36 39,67 34,8 12,00
64020051 20x5 695 20,6 20 17,2 1,56 640 401 03 2025 41,36 39,67 34,8 18,06
640 200 52 1395 20,6 20 17,2 313 640 401 04 2700 41,36 39,67 34,8 24,08
640 200 53 2100 20,6 20 17,2 4,70 640 501 01  50x10 995 51,34 49,85 447 14,21
640 200 54 2800 20,6 20 17,2 6,27 640 501 02 1495 51,34 49,85 44,7 21,34
64020101 20x10 995 20,6 20 17 221 640 501 03 1995 51,34 49,85 447 28,48
640 201 02 1495 20,6 20 17 333 640 501 04 3000 51,34 49,85 44,7 42,83
640 201 03 1995 20,6 20 17 4,44 640502 01 50x20 995 50,16 48,47 43,2 13,38
640 201 04 3000 20,6 20 17 6,67 640 502 02 1495 50,16 48,47 43,2 20,10
640202 01 20x20 645 20,74 199 17,2 1,43 640 502 03 1995 50,16 48,47 43,2 26,83
640 202 02 1295 20,74 19,9 17,2 2,88 640 502 04 3000 50,16 48,47 43,2 40,34
640 202 03 1950 20,74 199 17,2 4,34 64063101 63x10 995 64,4 574 56,7 20,04
640 202 04 2600 20,74 199 17.2 5,78 640 631 02 1495 644 57 4 56,7 30,11
640 250 51  25x5 695 25,6 25 222 2,48 640 631 03 1995 64,4 574 56,7 40,18
640 250 52 1395 25,6 25 222 4,98 640 631 04 3000 64,4 574 56,7 60,42
640 250 53 2100 25,6 25 222 7,50
640 250 54 2800 25,6 25 22,2 9,99
64025101 25x10 670 255 24,77 218 233
640 251 02 1345 255 24,77 218 4,69
640 251 03 2025 255 24,77 21,8 7,05
640 251 04 2700 255 24,77 21,8 941
640252 51  25x25 695 25,7 247 214 2,39
640 252 52 1395 25,7 247 214 4,79
640 252 53 2100 25,7 24,7 214 7.21
640 252 54 2800 257 247 214 9,61
Bearing Units for Spindles Page 322 Shaft End Reworking for Spindles Page 325
These ready-to-install bearing units for trapezoidal and ball- The matching spindle reworking can be done by the customer
screw spindle drives are available from stock. The unit for the or, at short time, by MADLER®. The spindle reworking shown on
fixed side has two angular contact ball bearings, lightly preloa- page 325 is just a recommendation. For shaft processing, soft
ded, to withstand high axial and radial forces. The unit for the annealing (tempering) of the hardened spindle ends is necessa-

support side has a standard ball bearing to hold the spindle end ry.
in it’s position.
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Ball Screw Drives - Flanged Ball Screw Nuts
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Bore pattern 1 Bore pattern 2

Bore pattern 4

Material: Bearing steel 100Cr6, No. 1.3505, With axial clearance, for running with low friction.
To be combined with MADLER® ball screw spindles. Temperature range: -20°C to +80°C (for short time to +110°C).

Ordering Details: e.g.: Product No. 640 100 25, Flanged Ball Screw Nut 10x2mm

Product No. Size Ball Turns per Load rating Axial Weight
(4] Circuit Cavn. Cqat Clearance
mm mm kKl kN mm kg
640 080 25 8x2 1.2 3 1,39 2,52 0,06 0,05
640 100 25 10x2 1.2 3 1,51 3,02 0,06 0,08
640 120 45 12x4 2,381 3 4 6,7 0,07 01
640 160 55 16x5 3,175 3 7,65 13,2 0,07 0,16
640 161 05 16x10 35 3 6,8 12,6 0,1 0,16
640 161 65 16x16 2,778  1,7x2 6,5 12,8 0,07 0,2
640 200 55 20x5 3,175 3 8,6 17,1 0,07 0,2
640 201 05 20x10 3,175 3.8 85 18 0,07 0.2
640 202 05 20x20 3175  17x2 9.8 214 0,07 0,15
640 250 55 25x5 3,175 3 9.8 23 0,07 0,25
640 251 05 25x10 35 3 87 205 0,1 0,32
640 252 55 25x25 3969  17x2 12,7 35,2 0,1 0,6
640 320 55 32x5 3,175 5 16,9 51 0,07 0,6
640 321 05 32x10 6,35 3 261 531 0,15 0,64
640 322 05 32x20 3969  1,8x2 13,8 34,6 0,1 08
640 323 25 32x32 4,762  1,7x2 214 52,6 0,12 09
640 400 55 40x5 3,175 5 19 66,2 0,07 08
640 401 05 40x10 6,35 3 30,1 71 0,15 0,92
640 501 05 50x10 6,35 5 531 155 0,15 1,61
640 502 05 50x20 6,35 3 48 137 0,15 27
640 631 05 63x10 6,35 5 607 206 0,15 24
Dimensions
Size Version  Bore D, D, D5 Dg Ly L, Lg L, Lg Ly Lo G
mm pattern  mm mm mm mm mm mm mm mm mm mm mm mm
8x2 E 4* 16 23 34 31 17 26 - 8 20 - - -
10x2 E 4 19 28 4,6 36 23 28 - 5 23 - - -
12x4 E 1 22 32 4,8 42 10 35 - 8 36 10 4 M6
16x5 E 1 28 38 55 48 10 42 > 10 40 10 5 M6
16x10 E 1 28 38 55 48 10 45 - 10 40 10 5 M6
16x16 S 4 32 42 45 53 - 48 12 10 38 10 5 Mé
20x5 E 1 36 47 6,6 58 10 42 - 10 44 10 5 Mé
20x10 E 1 36 47 6,6 58 10 56 > 10 44 10 5 Mé
20x20 S 4 39 50 55 62 - 58 15,5 10 46 10 5 Mé
25x5 E 1 40 51 6,6 62 10 42 - 10 48 10 5 Mé
25x10 E 1 40 51 6,6 62 16 45 - 10 48 10 5 M6
25x25 S 4 47 60 6,6 74 = 67 155 12 56 10 6 M6
32x5 E 1 50 65 9 80 10 55 - 12 62 10 6 M6
32x10 E 1 53 65 9 80 16 69 - 12 62 10 6 M8x1
32x20 E 1 50 65 9 80 25 64 - 15 62 9 8 M6
32x32 S 4 58 74 9 92 = 85 22 15 68 10 75 M6
40x5 E 2 63 78 9 93 10 55 - 14 70 10 7 M6
40x10 E 2 63 78 9 93 16 71 > 14 70 10 7 M8x1
50x10 E 2 75 93 11 110 16 95 - 16 85 10 8 M8x1
50x20 E 2 85 103 " 125 22 125 = 18 95 10 9 M8x1
63x10 E 2 90 108 " 125 16 97 - 18 95 10 9 M8x1

* With countersinking for cap screws DIN 912.
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Ball Screw Drives - Cylindrical Ball Screw Nuts
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Material: Bearing steel 100Cr6, No. 1.3505, With axial clearance, for running with low friction.
To be combined with MADLER® ball screw spindles. Temperature range: -20°C to +80°C (for short time to +110°C).

Ordering Details: e.g.: Product No. 640 100 26, Cylindrical Ball Screw Nut 10x2mm

Product No. Size Ball Turns per Load Rating Axial Weight
Q Circuit Cayn. Cqat  Clearance
mm mm kKl kN mm kg
640 100 26 10x2 1.2 3 1,51 3,02 0,06 0,028
640 120 46 12x4 2,381 3 4 6,7 0,07 0,05
640 160 56 16x5 3,175 3 6,3 1.5 0,07 0,07
640 161 06 16x10 35 3 6,8 12,6 01 0,11
640 200 56 20x5 3,175 3 75 14,68 0,07 0,15
640 250 56 25x5 3,175 3 8 18,68 0,07 0,15
640 251 06 25x10 35 3 8,7 20,5 0,1 0,22
640 320 56 32x5 3175 5 8,96 24,27 0,07 03
640 321 06 32x10 6,35 3 2552 553 0,15 04
640 323 26 32x32 4,762 1,75x2 214 52,6 0,12 06
640 400 56 40x5 3,175 5 19 66,2 0,07 05
640 401 06 40x10 6,35 3 30,1 71 0,15 05
640 501 06 50x10 6,35 5 531 155 0,15 1,05
640 502 06 50x20 6,35 3 48 137 0,15 11
640 631 06 63x10 6,35 5 60,7 206 0,15 16
Dimensions
Size Version D, D, G L L, L3 L, Lig BxT
mm mm mm mm mm mm mm mm mm mm
10x2 R 195  M17x1 - - 25 7 - - -
12x4 E 22 > 25 15 30 = 10 6 3x1,8
16x5 E 28 - 3 20 34 - 85 7 5x2
16x10 E 28 = 3 20 40 > 15 7 5x2
20x5 E 36 - 3 20 34 - 85 7 5x2
25%x5 E 40 = 3 20 34 = 85 7 5x2
25x10 E 40 - 3 20 40 - 15 75  5x2
32x5 E 50 = 3 30 45 = 85 7 6x2,5
32x10 E 53 - 4 30 60 - 15 10 6x2,5
32x32 E 56 = 4 20 88 = 34 95 5x3
40x5 E 63 - 3 30 45 - 85 7 6x2,5
40x10 E 63 = 4 30 60 = 15 10 6x2,5
50x10 E 75 - 4 36 82 - 23 11 6x2,5
50x20 E 85 = 4 36 96 = 23 11 6x25
63x10 E 90 - 4 36 82 - 23 1" 6x2,5

Chain Tensioners page 322
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Miniature Ballscrew Drives (on request)

These ballscrew drives with hardened and ground spindle are made
to the customer’s specifications. They can be optionally equipped
with single nut, long nut with screw-in thread or with flange nut.
(all hardened). The drawing below only serves as an example and
shows the smallest size of each type. The other drawings can be

sent if required. The lengths L,, L, and L; can be altered. Price and

delivery times on request.
Necessary specifications for your request:

Size, lead, thread length L, (if requires also L, and Lj). Version of
the nut, version low axial backlash or zero axial backlash, amount.

Technical Data for Miniature Ballscrew Drives

@ 6 mm* @ 8 mm* 3 8 mm* 310 mm* 3 12 mm* @ 12 mm**
Lead 1 mm 17 mm 2 mm 2 mm 1 mm 2 mm
Lead Angle 2°56' 2013’ 4°23' 3032’ 1°30' 2°58'
Lead Direction Right Hand Right Hand Right Hand Right Hand Right Hand Right Hand
Ball Diameter 0.8 mm 0.8 mm 1.6 mm 1.6 mm 0.8 mm 1.6 mm
Number of Ball Rotations 1x2 1x3 1x2 1x3 1x3 1x3
Dynamic Load Rating 600 N 700 N 900 N 1500 N 700 N 1700 N
Static Load Rating 900 N 1300 N 1500 N 2900 N 1300 N 3700 N
Axial Play**** 0/0.010 max. 0/0.010 max. 0/0.010 max. 0/0.010 max. 0/0.010 max. 0/0.010 max.
@ 12 mm** 312 mm** 12 mm** @ 16 mm** 16 mm** 16 mm**
Lead 2.5 mm*** 4 mm*** 5 mm*** 2 mm 2.5 mm*** 4 mm***
Lead angle 3°40' 6°4' /38 2°13' 2°51" 4°33'
Lead Direction Right Hand Right Hand Right Hand Right Hand Right Hand Right Hand
Ball Diameter 1.6 mm 2.5 mm 2.5 mm 1.6 mm 1.6 mm 2.5 mm
Number of Ball Rotations 1x3 1x3 1x3 1x3 1x3 1x3
Dynamic Load Rating 1700 N 2400 N 2400 N 2700 N 2700 N 7000 N
Static Load Rating 3700 N 4300 N 4300 N 6450 N 6450 N 8500 N
Axial Play**** 0/0.010 max. 0/0.020 max. 0/0.020 max. 0/0.010 max. 0/0.010 max. 0/0.020 max.

* Ball nuts without wiper.
** Ball nuts with wiper made from plastic PA6.

*** For this lead we can only supply single nuts or flange nuts (no screw-in thread available).
**** When ordering please state whether low backlash or zero backlash is required.

Miniature Ballscrew Drives, Standard Versions of Nuts

Materials:

Spindle: Cf53, induction hardened.

Nut: 100Cr6, hardened.

Other models available on request.

with cylindrical nut

with screw-in thread

with flange nut

Example Drawing showing size @ 6 with with cylindrical, single nut.
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