HYDRAULICALLY ACTUATED
GUIDING AND CLAMPING SLEEVES

* AUTOMATIC CLAMPING FEATURE
WITH CONTROLLED GUIDE CLEARANGE
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APPLICATION:

SPIETH Hydraulic Guiding and Clamping Sleeves guide and automatically clamp machine components such
as quills, guide bars, clamp and support posts on automatic mechanisms and machines.

The standard series has been designed for reciprocating motions.

Upon request, we also furnish special guiding and clamping sleeves for both reciprocating and rotary
motions.

CONSTRUCTION:

SPIETH Hydraulic Guiding and Clamping Sleeves are made of alloy steel, are hardened and precision ground.
Standard concentricity is within .0005". For extreme precision requirements, concentricity of .0002" is also
available. The unique design of the sleeves incorporates the hydrodynamic principle of lubrication: thus,
when reciprocating the guide bar, the lubricant is wedged between the guide surfaces, creating a lubricant
film and avoiding metal-to-metal contact. Wear on the mating guide surfaces is minimized and special lining is
normally not required. For applications with little or no lubrication, SPIETH Guiding and Clamping Sleeves
may be lined with bronze or plastic.

FUNCTIONAL CHARACTERISTICS:

By compressing the Guiding and Clamping Sleeve axially, it expands the outside diameter and contracts the
inside diameter (axial compression of .001” results in about .0001"” diametrical contraction).

3.1 IN RELAXED MODE
Note the exaggerated clearance “C" between quill,
SPIETH Sleeve, housing, and retainer when no preload is
applied (See Fig. 1)

3.2 IN PRELOADED MODE
Guide clearance “"GC” between quill and guide sleeve
may be reduced independently from manufacturing
tolerances of adjacent parts by changing the spacer
width “X". Note the clearance of the housing and outer
diameter of the sleeve is first eliminated before the inner
diameter of the sleeve contracts. (See Fig. 2)

Fig. 2 -

3.3 IN CLAMPED MODE
Full linear and circumferential contact between clamping
sleeve, quill housing, and quill is established. This meth-
od provides a solid shrink fit metal-to-metal connection
and ascertains the highest degree of rigidity and stiffness
between quill and housing. (See Fig. 3) Relief clearance
“RC" will not diminish under hydraulic pressure.
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ADVANTAGES:
SPIETH Guiding and Clamping Sleeves —

4.1
4.2
43

4.4
4.5
4.6
4.7
4.8
4.9
4.10

Offer a simple solution to automatic guiding and clamping applications.

Can be adjusted to obtain the most suitable guide clearance.

Clamp rigidly on the entire circumference of the inside and outside diameter, across keyways, racks,
splines.

Crl’amp the mating components axially in any position without complicated support mechanisms.
Maintain accurate location and concentricity between clamping and unclamping cycles.

Relax to their original set guide clearance at zero hydraulic pressure.

Compensate for slight out-of-roundness of mating components.

Hold high axial thrust, radial load, and torque with a high degree of concentricity and stiffness.
Can be adjusted to compensate for wear.

Can be applied for automatic guide clearance variation by changing hydraulic pressure.

4.101 Normal guide clearance for drilling, tapping, counterboring and reaming.

4102 Reduced guide clearance for boring and bumpfacing.

4.103 Zero guide clearance in clamping mode for milling or facing.

TYPES OF SPIETH HYDRAULIC GUIDING AND CLAMPING SLEEVES:

51

5.2

5.3

5.4

5.5

5.6
5.7
5.8

5.9

SPK - SPL SPIETH Standard Hydraulic Guiding and Clamping Sleeve Sets, as tabulated in the
table, incorporate the highest clamping capacities. However, during the clamping
process, they will drag the bar by .002" to .005" in the direction of hydraulic pressure
actuation in the case of an SPK assembly. This feature is generally favored on clamp
posts because it intensifies the clamping force. The amount and direction of drag in an
SPL and E assembly cannot be determined. (See 5.102 Note)

DPK -DPL  SPIETH Dragfree Guiding and Clamping Sleeve Sets with zero drag are mainly used
on support posts or quills where accurate positioning must be maintained while
clamping. Dragfree sleeves yield about 50% holding capacity of standard sleeves.

SCK - SCL  SPIETH Coated Standard Guiding and Clamping Sleeve Sets are similar to SPK-SPL
except that they are lined with bronze or plastic and are recommended when
lubrication is not always guaranteed.

DCK - DCL  SPIETH Coated Dragfree Guiding and Clamping Sleeve Sets are similar to DPK-DPL
but with the bronze or plastic lining.

ESKK - ESKL SPIETH Extended Guiding and Clamping Sleeve Sets, type “E", are applied when a
greater distance between the clamping sleeves is desired for a longer “Wheelbase”.
Hydraulic spacers in increments of 2” are standard. Special lengths are available upon
request.

EDKK - EDKL Similar function to 5.2 (DPL) except for extended length.
ESCK - ESCL Similar function to 5.3 (SCL) except for extended length.
EDCK - EDCL Similar function to 5.4 (DCL) except for extended length.

INDIVIDUAL COMPONENTS FOR SHORT “K” AND LONG “L" STYLE HYDRAULIC GUIDING AND
CLAMPING SLEEVE SETS:
5.91 Male Sleeves:

SP Standard Sleeve non-coated
SC Standard Sleeve coated (shown)

DP Dragfree Sleeve non-coated
DC Dragfree Sleeve coated (shown)
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5.92 Pressure Ring:

I

J ’ - SK Hydraulic pressure ring (used on type “K" only)

593 Female Sleeves:

|

SL Standard Sleeve non-coated
SCL Standard Sleeve coated (shown)

DL Dragfree Sleeve non-coated
DCL Dragfree Sleeve coated (shown)

5.10 INDIVIDUAL COMPONENTS FOR EXTENDED TYPE “E” HYDRAULIC GUIDING AND CLAMPING
SLEEVE SETS.

5.101 Plain Short “K" Guiding and Clamping Sleeves:

MU/ L

SKK Standard Short Sleeve non-coated
SCK Standard Short Sleeve coated (shown)

W ~ DKK Dragfree Short Sleeve non-coated

DCK Dragfree Short Sleeve coated (shown)

5.102 Plain Long “L"” Guiding and Clamping Sleeves:

SKL Standard Long Sleeve non-coated
SCL Standard Long Sleeve coated (shown)

NOTE: Dragfree Long Sleeves are not available. Long type “L” Hydraulic Guiding and
Clamping Sleeve Sets may be arranged to drag in one specified direction only by
selecting standard and dragfree sleeves in proper order.
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DESIGN CONSIDERATIONS:
ECONOMY: -

6.1

6.2

6.11

6.12

6.13

HOLDING ABILITY:

6.21

6.22

6.23

6.24

6.25

6.26

NOTE:

e OPIETH

Actual holding forces of
SPK, SPL, DPK & DPL 2.00 x 3.00

|

Fa

SPK Hydraulic Guiding and
Clamping Sleeve Sets are most
economical if holding forces and
clamping lengths are within the
chart values Ft and Tt.

SPL Sets offer higher holding
forces and better ratios of bearing

5500
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length to diameter. A =
Extended Hydraulic Guiding and ] 7 7

. e Y "4
Clamping Sleeve Sets, type “E <\)>.- Sy .

with hydraulic spacer rings,
position the sleeves farther apart
for a better “Wheelbase".

EEEEER.
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SPIETH Hydraulic Guiding and  |1500+
Clamping Sleeve Sets have been
designed to operate at a maxi-
mum pressure of 1500 PSI. The |soo-
chart values are based on 1000

PSI. An increase in hydraulic zloolsTa 4To ’f" -ro ?TOIP ofo lﬂfTo ;Talurouru :Tol

pressure results in increased

holding force. Tpis diagram of holding forces was p!otte_d from actual test data. (10)
different SPL sets were tested giving a high and low curve. All other
SPIETH Hydraulic Guiding and Clamping Sleeves are proportionate to the
above table.

Calculation of forces at different hydraulic pressures:

1000+
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6.221 If the applied hydraulic pressure (PSl) differs from 1000 PSI, the holding forces may be
approximated by the following formula:

Fa  — Holding Force actual [lIbs.] Axial Holding Force Fa = % [Ibs.]

Ft  — Holding Force table [lbs.] or

Ta — Torque actual [ft. Ibs.]

Tt  — Torque table [ft. Ibs.] _Ttx PSI [ft. Ibs.]

T ey
Holding Torque a = =500

The relationship of Ft and Tt is established by the formula:  Fi = &’-‘d—n- [Ibs.]
Dragfree sleeves generate holding forces of about 50% of the table values of standard sleeves.

Hydraulic “start-up” pressure needed to contract the sleeves is about 50-200 PSI depending
on sleeve size and guide clearance.

6.251 Sleeves used for automatic locating at zero clearance should not be actuated at less
than 200 PSI.

6.252 Sleeves used for clamping should not be actuated with less than 300 PSI.

If the required holding forces cannot be obtained by larger sleeve sizes or longer sleeve
assemblies, special sleeves with back-up “O" rings may be furnished in conjunction with
intensifiers in order to raise the hydraulic pressure to a maximum of 3000 PSI.

When making Sleeve selection, keep in mind that peak load requirements must be below table

values.
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EXAMPLES FOR ORDERING GUIDING
AND CLAMPING SLEEVES

SLEEVE  d = 2.000" dia. for 2.00" shaft dia.
D = 3.000" dia. for 3.00" housing bore
K = 1,885 for min. housing length 1.88~

ORDER SPK 2.00" x 3.00*

SLEEVE  d = 2.500" dia. for 2.50" shaft dia.
D = 3.750" dia. for 3.75* housing bore
L =3.500" for min. housing length of 1.88*

ORDER SPL 250" x 3.75"

2-232-N552-9
TYPE — DIMENSIONS —
SPK, SPL, dH6 DhS K L EK EL K1 L L2 b ¢ r
ESKK or ESKL (min) {min) min] | i |

1 1.00- 1.88 1.000 1.875 1.55 2.50 4.50 5.07 .86 143 2.09 1.08 19
1 125- 225 1.250 2250 1.55 2.50 4.50 5.07 .86 143 2.09 1.13 19
1 150- 2.50 1,500 2500 1.89 3.00 5.00 5.7 1.07 1.77 2.05 1.36

1.75- 2.75 1.750 2.750 1.89 3.00 5.00 5.7 1.07 1.77 2.05 1.36 03]
1 2.00- 3.00 2.000 3.000 1.89 3.00 5.00 5.71 1.07 1.77 2.05 1.41

2.25- 3.25 2250 3.250 2.30 3.50 5.50 6.32 1.29 2.1 1.91 1.66
1 250- 3.75 2.500 3.750 2.30 3.50 5.50 6.32 129 21 1.91 1.66

3.00- 4.25 3.000 4250 2.30 3.50 5.50 6.32 1.29 21 1.91 1.70

3.50- 4.88 3.500 4875 2.53 4.00 6.00 6.91 142 2.33 2.05 1.86

4.00- 5.50 4,000 5.500 2.81 4.50 6.50 7.51 1.52 2.53 2.17 2.06

450- 6.25 4.500 6.250 3.15 5.00 7.00 8.19 1.81 3.00 2.04 2.3

5.00- 6.88 5.000 6.875 349 5.50 7.50 8.81 1.93 324 2.08 2.56 OSH

5.50- 7.63 5.500 7625 387 6.00 8.00 9.42 2.05 347 2.08 2.81

6.00- 8.13 6.000 8.125 410 6.50 8.50 10.00 2.37 387 2.4 3.00

650- 875 | 6500 8750 | 435 7.00 900 | 1076 254 430 2.11 3.25
700- 925 | 7000 9250 | 435 7.00 900 | 1076 254 430 2.11 325
750- 975 | 7500 9750 | 435 7.00 900 | 1076 254 430 2.11 3.25

1 8.00-10.25 8.000 10.250 4.35 7.00 9.00 10.76 2.54 4.30 2.11 3.25 07
8.50-10.75 8500 10.750 435 7.00 9.00 10.76 254 4.30 2.1 3.25
9.00-11.25 9.000 11.250 4.35 7.00 9.00 10.76 2.54 430 21 325
9.50-12.00 9.500 12.000 450 725 9.50 11.47 2.76 473 2.24 3.38
10.00-12.50 10.000 12.500 4.50 7.25 9.50 11.47 2.76 473 2.24 3.38
12.00-14.50 12.000 14,500 4.50 7.25 9.50 11.47 2.76 4.73 2.24 3.38
14.00-16.50 14.000 16.500 4.73 7.75 10.00 12.01 299 5.00 2.9 362 09|

15.00-17.50 15.000 17.500 473 7.75 10.00 12.01 299 5.00 2.29 3.62
16.00-18.50 16.000 18.500 473 7.75 10.00 12.01 299 5.00 2.29 3.62
18.00-20.50 18.000 20.500 473 7.75 10.00 12.01 299 5.00 229 3.62
20.00-22.50 20.000 22.500 5.00 8.50 10.50 12.82 3.40 5.72 2.10 3.80
22.00-24.50 22.000 24.500 5.00 8.50 10.50 12.82 3.40 5.72 2.10 3.80
24.00-26.50 24.000 26.500 5.00 8.50 10.50 12.82 3.40 5.72 2.10 3.80

1. Holding Force data is from actual test results. Data for all other Guiding and Clamping Sleeves has been calculated proportionately.
2. "g6" 1.5.0. Tolerance
OTE: Peak load requirements should fall below table values.
SPECIFICATIONS AND DIMENSIONS SUBJECT TO CHANGE WITHOUT NOTICE
*LIMITS ARE BASED ON ISO STANDARDS (INCREASED TOLERANCE RANGE TO.H7/h6 WILL DECREASE TRANSMISSABLE LOAD BY 10%)
SPECIAL OR LARGER SIZES AVAILABLE UPON REQUEST

.11
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EXAMPLES FOR ORDERING GUIDING
AND CLAMPING SLEEVES

SLEEVE  d = 6.000" dia. for 6.00" dia. shaft

D = 8.125" dia. for 8.13" dia. housing bore
EX = B.500" for & min. housing length of 8.50°

ORDER ESKK 6.00" x 8.13*

SLEEVE  d = 14.000" dia. for 14.00 dis. shaft

D = 16.500" dia. for 16.50" dia. housing bore
EL = 11470 for & min. housing length of 11.47~

EL ORDER ESKL 14.00 x 16.50%
DEE-ESR. “O"Ring # 2-461-NS529
2-457-NS52-9
— DIMENSIONS — STATIC HOLDING FORCE @ 1000 PSI MATING COMPOENTS m'
— SPLESKK —ESKL SHAFT DIA.| HUB BORE | 2XXX-_ N5529
di i a2 m A M fl T Fl t
Flbs | s fRbe | U {Ribe { s | g5 | W6 | M | F buf
1 080 719 | 3/16 25 650 5 | 1300 60 [ 1685 | -9 | o | 031 | 026
1500 | 875 | 3/16 45 90 0 | 1800 10 | 2250 [ 2% | cmr | 034 |09
1750 | 1000 | 3716 90 | 1500 180 | 3000 25 | 370 | R |l | | @2
2000 | 1125 | 3/16 15 | 1650 20 | 3200 285 | 4000 | 3 | Er 145 | 136 o)
2250 | 1250 | 3/16 150 | 1,800 300 | 3600 375 | 4500 | -0 T 4 | 4o
2500 | 1375 | 3/16 185 | 2,000 370 | 4,000 460 | 500 | E FAERES
2750 | 1563 | /16 25 | 2200 450 | 4400 560 | 5500 | o [ @E | 2 | 22
3250 | 1813 | 3/16 310 | 2500 5,000 75 | 6250 ;ﬁ_‘ | 22 | 2%
3750 | 2084 | 3716 465 | 3200 930 | 6400 | 1160 | 8000 | 3= | X | 247 | 240
| 4250 | 2375 | 3/16 665 | 4000 | 1330 | 8000 [ 1660 | 10000 | X% | -®O | 252 | 244
4875 | 2688 | 3/16 935 | 5000 | 1870 | 10000 | 2335 | 12500 | e | o | 258 | 249
sa75 | 299 | 3/16 | 1250 | 6000 | 250 | 12000 | 3125 | 15000 | 2% | ‘=@ | 33 | 36
gooo | 3281 | 3/16 | 1600 | 7000 | 3200 | 14000 | 4000 | 17500 | 2% | ‘&2 | 36 | 361 |15|
500 | 3531 | 3/16 [ 2000 | 8000 | 4000 | 16000 | 5000 | 20000 | 2% | ‘&2 | %8 | 33
7000 | 38138 | 174 2515 | 9300 | 5030 | 18600 | 6285 | 23250 | %@ | w2 | 268 | 262
7500 | 4063 | 1/4 2915 | 10000 | 580 | 20000 | 7285 | 25000 | -0 2 am |[om
8000 | 4313 | 1/4 3280 | 10500 | 6560 | 21000 | 8200 | 26250 | % | ‘=2 | 272 | 26
8500 | 4563 174 3665 | 11000 | 730 | 22000 | 9160 | 2750 | 2% - 2 ES
9000 | 4813 | 1/ 4070 | 11500 | 8140 | 23000 | 10175 | 28750 | =% | ‘@2 | 255 | 2;0 |20
9500 | 5063 | 1/4 4500 | 12000 | 9000 | 24000 | 11250 | 30000 | X% | ‘@2 | 276 | 272
10000 | 5375 | 516 | 5560 | 14000 | 11080 | 28000 | 13850 | 35000 | 2% | ‘%2 | 42 | 449
10500 | 5625 | 5/16 6665 | 16000 | 13330 | 32000 | 16660 | 40000 | -0 | ‘@ | 453 | 4%0
12500 | 6625 | 5/16 | 9000 | 18000 | 18000 | 36000 | 22500 | 45000 | &% | -@n | 47 | 454
14500 | 7625 | 5116 | 11665 | 20000 | 23300 | 40000 | 20125 | 50000 | -m® | -@% | 461 | 457 |30}
15500 | 8125 | 5116 | 13750 | 22000 | 27500 | 44000 | 34375 | 55000 | %@ | -2® | 463 | 459
16500 | 8625 | 516 | 16000 | 24000 | 32000 | 48000 | 40000 | 60000 | @2 | ‘% | 465 | %1
18500 | 9625 | 5/16 | 18500 | 26000 | 39000 | 52000 | 48750 | 65000 | -m2 | -mv | 49 | 466
21000 [ 10625 | 5/16 | 23330 | 28000 | 46660 | 56000 | 58325 | 70.000 |2 -3 T A |4
23000 | 11625 [ 5/16 | 27500 | 30000 | 55000 | 60,000 | 68.750 | 75000 |2 -2 o A | a2
25000 | 12625 | 5/16 | 32000 | 32000 | 64000 | 64000 | 80000 | 80000 |» %% | -#@ | a; | 474

'1. Holding Force data is from actual test results. Data for all other Guiding and Clamping Sleeves has been calculated proportionately.

2. “g6" I.S.0. Tolerance

NOTE: Peak load requirements should fall below table values.
SPECIFICATIONS AND DIMENSIONS SUBJECT TO CHANGE WITHOUT NOTICE
*LIMITS ARE BASED ON ISO STANDARDS (INCREASED TOLERANCE RANGE TO H7/h6 WILL DECREASE TRANSMISSIBLE LOAD BY 10%)

SPECIAL OR LARGER SIZES AVAILABLE UPON REQUEST
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CONDITION OF MATING PARTS:

Customer Shaft And Bore Condition:

6.311

6.312

6.313

6.314

6.315

6.316

6.317

6.318

6.319

6.320

Bore diameter tolerance must be according to
1.5.0. “H6" or "H7".

Shaft diameter tolerance must be according to
1.S.0. “g5" or “g6". (For tolerance values see tables.)

Shafts should be hardened to Rc 32 minimum

Increase in the tolerance field to “H7/g6" will result
in a decrease in holding forces of approximately
10%, while a further increase to “H7/g7" results in a
decrease of approximately 20%.

For accurate applications, retainer contact surfaces
and spacers must be parallel within .0005”. Contact
shoulders must be square to bore within .0001" per
inch of bore diameter.

For non-critical applications standard tolerances may
be deviated from, but consultation with the factory is
recommended.

Surface finish on bores and shafts should be between
32 and 63 micro finish wherever the “O" ring will pass.

If oil pressure inlet is not located at the highest point of
the pressure chamber, an air bleed hole should be
provided there.

Chamfer on bore permits assembly without
pinching “O" ring. (See Fig. 4)

When “O" ring must be pushed over cross-drilled
port, the hole should be deburred and polished or
under cut. (See Figs. 5a & 5b)

CHAMFER ANGLE 10° - 20°

O-RING

Fig. 4

CHAMFER HOLE JUNCTION

Fig. 5a

OR

UNDERCUT BORE

(PREFERRED)
Fig. 5b
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6.321 Hub thickness and wall thick-
ness on hollow shafts “W" is
calculated by the following
formula:

Steel: W = 6 x (D-d) [in.]

Cast Iron: W = (D-d) [in.]
d = Inside diameter of sleeve
D = Outside diameter of sleeve

6.322 Insufficient wall thicknesses will cause excessive expansion of the hub or contraction
of the hollow shaft resulting in a reduction in holding forces. Hub and quill wall
thickness may be increased or possibly decreased depending on the operating
pressure. Guiding and clamping sleevas clamping on thin quill walls might influence

the bearing play.

6.323 Radii or reliefs “t" on contact

t Max. relief or
«03 radius Max.
N

shoylder.s must comply with obriomnt, .
engineering data. Hole
Mating surfaces must be
square to bore and free of
burrs.
Fig. 7

6.324 In order to avoid excessive friction, interconnecting hydraulic spacer on “E” series must
have a loose slide fit.

6.325 Retainer thickness and bolt size must be sufficient in order to avoid deflection in the
clamped mode to prevent any reduction in clamping force.

NOTE: We invite you to furnish a sketch or layout indicating your design specifications. We will
submit recommendations and application sketches to help attain an optimum design.

6.4 LUBRICATION:
6.41  On fast cycling mechanisms, apply lube oil to the sliding surfaces.
6.42  On general purpose mechanisms, fill the sleeve chambers on I.D. and O.D. with Moly grease.
Exerted oil from the pressure chamber adds lubrication so that the guiding and clamping

sleeves are practically greased for life. Cross holes interconnect I.D. and O.D. grooves of
sleeves for grease distribution.
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ASSEMBLY INSTRUCTIONS FOR SPIETH HYDRAULIC GUIDING
AND CLAMPING SLEEVES:

71 SURFACE PREPARATION:

1
7.12
7.13

7.14

7.15
7.16

Clean and degrease sleeves and mating surfaces thoroughly.

Check diameters of bore and quill to insure they conform to the specified table tolerances.
Hone or polish housing bore to the specified tolerance and to a surface finish of 63 micro finish
where “O" ring will pass.

Deburr and polish porthole to prevent shearing of “O" rings. Caution must be taken to avoid
making chamfer too big so that it extends over “O" ring which in turn could cause leakage.
Grind or polish lead-in angle or chamfer .080 x 15°.

Machine shoulders and other contact surfaces square to bore and parallel to each other.

7.2 GUIDE CLEARANCE ADJUSTMENT OF SLEEVES:

7.21
7.22

7.23
7.24

7.25

Grease sleeves and “O" rings.

Install sleeves into housing bore by using hand pressure or light tapping with a plastic

hammer. Hydraulic spacers should slide easily to minimize friction.

Install quill or bar carefully avoiding cocking or jamming.

Retainer assembly with spacer:

7.241 Mount retainer without spacer.

7.242 Tighten retainer screws evenly and diagonally until shaft clearance is eliminated and a
proper guide fit is established.

7.243 Measure average distance “X" between retainer and housing and grind spacer to that
dimension.

7.244 Assemble spacer with retainer and bolt retainer solidly against spacer and housing.

Retainer assembly without spacer:

7.251 Machine retainer with .08" fitting stock.

7.252 Tighten retainer locking screws evenly and diagonally to desired guide fit of quill or |
guide bar.

7.253 Measure gap “X" between retainer flange surface and housing.

7.254 Machine gap “X" off the retainer pilot face, making surethatface “C" is parallel to face
“D".

7.255 Reassemble retainer and tighten clamping screws to make solid contact with surface
“B" (See Fig. 8)

Fig. 8

73 IMPORTANT REMINDERS:

731
7.32
7.33
7.34
7.35
7.36

ALWAYS clean, deburr and grease mating surfaces prior to assembly.
ALWAYS pack sleeve chambers with Moly grease prior to assembly.
NEVER force components onto shaft or into bore!

Be CAREFUL not to damage “O” rings during assembly.

ALWAYS bleed hydraulic lines before actuation!

NEVER increase hydraulic pressure beyond 1500 PSI unless sleeves are designed for high
pressurization!



Fig. 9

SPK Hydraulic Guiding and Clamping Sleeve
Set for automatic locking of a wedge plunger

installed in a milling fixture for supporting thrust
and traverse load.

Plain Guiding and Clamping Sleeves actuated by
a ring cylinder for automatic clamping of a
milling quill.

e~ OPIETH

ii _

Fig. 10

SPL Hydraulic Guiding and Clamping Sleeve set
for automatic locking of a support plunger
installed in a precision boring fixture.

%%
? ‘ ' P -

FELIL LTSN

)

ATWAEITIY
&z /A7

Fig. 11

A

Safety Clamping is accomplished by several
Belleville Spring Sets spaced equally in the
hydraulic piston ring. Unclamping by hydraulic
pressurization. In case of hydraulic failure, the
component will be clamped automatically.

NOTE: For other applications, see SPIETH Clamping Sleeve

catalog SN 01.00/0078, page 11.

Our application engineers will gladly assist you in the design of your machine tools and tooling applications.
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Spieth Hydraulically ==
Actuated Guide and =
Clamping Sleeves

for automatic and

Spieth Clamping
Sleeves
provide

concentric clamping keyless,
of quills, shafts, etc. shrink-fit
connections.

pieth precision Adjustable
Locknuts provide vise-
like locking without
washers and keys.

Spieth
Hydrodynamic
Expansion Gibs

% reduce the cost of
; machining and scraping,
I BB reduce vibration and chatter,

="and compensate for minor machining
. Inaccuracies on machine slides.

clearance, hydrody brication effect.
Linear and rotary applications.

Contact us for a free copy of
any Spleth component catalog:

A ADVANCED

MACHINE & ENGINEERING €O. Your Local Advanced Representative Is:
2500 Latham Street » Rockford, IL 61103
Phone 815/962-6076 * Fax 815/962-6483
TL-SS-9602 E-Mail: info@ame.com
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52

Application

SPIETH ADJUSTABLE HYDRODYNAMIC GUIDE BUSHINGS are applied for optimum guiding of axially or
roto-axially moving machine components on round column axles, quills, boring bars, and similar round
ways. The cylindrical shape of the bushings allow for simple machining of the mating parts, thus reduc-
ing cost by straight boring or reaming. Grinding or scraping is seldom required.

Construction

The SPIETH ADJUSTABLE HYDRODYNAMIC GUIDE BUSHING is made of high-quality bearing bronze. The
bore and the outer diameter are accurately machined. Bore tolerance is ISO H6; O.D. tolerance is h5. Sur-
face finish on the bore is between 16 and 32 micro inches. The series FSK-FSL adjustable bushings have
built-in socket head cap screws. A radial hole at one end of the outside diameter will accept a roll or dowel
pin used to orient the bushing if so required for repetitive assembly and disassembly. Internal and exter-
nal predetermined grooves are required for the function of the bearing adjustment and also act as a reser-
voir for the lubricant. This unique design allows for precise initial adjustment of bearing play and subse-
quent wear adjustment when needed during the life of the bushing. The individual grooves are intercon-
nected with an axial oil distribution hole on bushing Type FDK-FDL. On Type FSK-FSL, the axial screw holes
are also used to distribute the lubricant.

Function Q

When the bushing is axially compressed, either by a retainer or by a number of built-in screws, the clearance
on the outer diameter will be reduced and the bushing will lock itself in place. Additional axial tightening
will reduce the clearance on the inner diameter until a proper fit is established. The bushing adjusts con-
centrically; therefore, grinding or scraping is not generally required. The axial force deflects the edges of
the bearing lands slightly upward, forming a wedge ring. This feature allows for a hydrodynamic lubrica-
tion effect when the bushing is moved axially on the round way and lubricant is present. Good quality
machine oil is recommended for higher speed. The viscosity should be selected according to the applica-
tion. For low speed, grease is sufficient. The ratio between axial compression and diametrical reduction
on the inner diameter is about 10-1. Thus, .010” compression of the bushing will reduce the inner diameter
by .001".

Advantages

Easy bearing-play adjustment to suit requirements and to compensate for wear.

Hydrodynamic lubrication feature reduces friction and wear.

Simple machining for mating parts.

High degree of accuracy without expensive hand scraping and fitting.

Economical for precision-round sliding mechanisms.

Type FSK-FSL bushings allow for minor error corrections in bore alignment or in center distance align-
ment by discriminately tightening the adjustment screws.

Mating Components

Bore: The bore is to be machined cylindrical and round to 1ISO Hé tolerance and should have a maximum >
surface finish of 125 micro-inches. If an orientation pin is used, the end milled groove in the housing must

be long enough to allow for free compression of the bushing. For accurate function of Type FDK-FDL
bushings, and to avoid cocking the bushing, all mating faces must be square to the bore.

Shaft: The shaft is to be machined cylindrical and round to ISO tolerance g5 and should have a surface
finish of 16 micro-inches.
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Assembly and Guide Clearance Adjustment

Type FDK-FDL (figure 1)

Insert bushing (1) into the housing (2) using hand pressure or light tapping. Note that the orienting pin (6),
if needed, must be freely movable in the groove.

Mount retainer (5) without fitting spacer (3) and lightly tighten bolts.

Insert shaft

Tighten retainer bolts evenly and crosswise until the bearing play is sufficiently reduced.

Measure carefully the gap between retainer and housing.

Remove retainer

Regrind spacer (3) to the desired thickness. (Thickness of spacer equals the measured gap plus .001 to
005", depending on bushing diameter). Note that .010” of axial compression will reduce the inner bushing
diameter about .001",

Assemble spacer (3) and retainer (5) and tighten bolts.

Recheck desired guide clearance. If necessary, correct by machining spacer or retainer. Watch parallelism.
Compensate for wear by regrinding the spacer (3).

Type FSK-FSL (figure 2)

Assemble bushing (1) in the housing (2) and tighten the adjustment screws evenly and crosswise until the
bushing is fixed in the housing. Use the same amount of turn on each screw (about 30 degrees). Note that
for free axial bushing movement, the orienting pin (if needed) must not bottom out in the groove.

Blue the surface of the shaft and insert into the bushing. Procede to tighten the screws as mentioned above
until the shaft moves hard (check for bearing pattern).

Mark the position of the screw heads for subsequent final bearing adjustment. Rotate and push the shaft
in and out to print the bearing pattern on the bushing bore. Remove the shaft and check the bearing pat-
tern in the bore.

Loosen screws about % turn to increase the bore diameter.

Reinsert the shaft and adjust the desired bearing clearance as mentioned above. If the bearing pattern
is uneven, tighten the screws that need to be tightened and recheck. The bearing clearance is usually greater
than the fit for establishing the bearing pattern. The marked portion of the screws will therefore not be
reached. Note: Since each mating component has slightly different actual dimensions within the tolerance
field, the adjustment for each bushing will differ. Therefore, recommendations for a specific screw torque
cannot be given.

Figure 1: Figure 2:
Guiding with Guiding with
Bushing Type FDK-FDL Bushing Type FSK-FSL
. 2
=
R N e s 3

-
!
b

1. Guide Bushing 6. Orienting Pin (if needed) 1. Guide Bushing
2. Housing 7. Surfaces to be machined: 2. Housing
3. Spacer square to the bore. 3. Adjustment Screw
4. Retainer Screws 8. Lube Hole 4. Orienting Pin (if needed)
5. Retainer 9. Shaft 5. Lube Hole
S Guide Clearance S Guide Clearance

Page 3
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LSS | METRIC SERIES Dimensions In mm | Txp sonts TR Y MATING PARTS |
SHAFT DIA. | HUB BORE
FDK FDL| d, d; KILIR]JGILILILIL]Y FDK FDL in 111000's | in 1/1000's
FSK FSL| H6 | hs H7 max | FSKFSL foy|  FsK FSL g5 HE
20-37 | 0| 400 800 | -7 -16]+18 -0
25-42 25 42 |30 |46 |08B)| 3 |25|15|15|16 | 6 500 1000 -7 =-16|+16 -0
0-47 | | a7 Ma 650 130 | -7 -16|+16 -0
35-55 35 56 1200 2000 -9 -20|+19 -0
40-62 | 40 | 62 1350 -9 -20[+19 -0
45 - 68 45 68 62 20|122|10 1500 2600 -9 -20| +19 -0
50-72 50 72 | 42 1 1 1700 2900 -8 =-2|+19 -0
55-80 | 55 | 80 1900 3700 [ -10 -23[+19 -0
60 - 85 60 85 68 4 135 215|258 | 12 2050 4000 -10 -23| +22 -0
65 - 90 65 e 4] M5 2800 4500 -10 -23| +22 -0
70 - 100 70 100 2700 5600 -10 -23| +22 -0
75 - 105 75 105 |48 | 78 24 | 24 | 30 | 14 6 2000 6000 -10 -23| +22 -0
80- 110 80 110 3100 6500 -10 -23| +22 -0
85- 120 85 | 120 4700 8000 -12 =27 | +22 -0
90-125 | 90 | 125 |60 |92 |15| |[45|30 [285(35 4900 8500 | -12 -27| 425 -0
95- 130 95 130 5 5200 9000 -12 =27 | +25 -0
100 - 140 100 140 5800 10500 12 -27| +25 -0
110-150 | 110 | 180 | % ['%2 SN NN .| W 8400 11500 | -12 —27 | +25 -0
120 - 165 120 | 165 | 72 | 114 36 | 36 | 42 7700 13700 -12 -27 | +25 -0
130-180 | 130 | 180 9200 18000 | -14 -32| +25 -0
140-190 | 140 | 190 |78 |124| 2 | ® | ® | 30|20 | 46 8| 10000 18000 | - 14 -32| +25 -0
150 - 200 150 | 200 M8 11000 20000 -14 -32 | +29 -0
T ALLOWA. TOLERANGE OF
FAMESS | INCH SERIES AP SCREWS. LTOAD (Les) i 1
SHA H
FDK FDL | d, d, KItIR|d&lk]lklL]lW]|d FDK FDL DIAMETER BORE
FSK FSL | H6 h§ H7 max.| FSK/FSL Q'Y FSK FSL a5 Hé
75. 138 | 750 | 178 400 750
#8. 150 | 875 | 1.500 450 900 = + 10008
700 183 | 1000 | 1828 |122|181| 020|126 10| 61| 63| s0| 25 550 1050 = ooy
113 175 | 1125 | 1.7%0 832 700 1300 -
125- 188 1.250 1.875 800 1500
138 213 | 1375 | 2128 1000 1800 = + 0007
150 238 | 1500 | 2375 1100 2000 - 10008 e
1.75- 275 1.750 | 2.750 244 80| 77| 2 1400 2500 e
200. 280 | 2000 | 2875|175 040 88 7700 3100
225. 325 | 2250 | 3250 - 2100 3700 - 0004
250. 350 | 2500 | 3500 269 13 100| 84 w03z |& 2400 4500 + 0009
275. 400 | 2750 | 4.000 50 2800 = 0008 i
300. 425 | 3000 | 4250 | 200|3% 100|114 o8 3300 8200 =
325. 450 | 3250 | 4500 3000 7200
350. 488 | 3500 | 4875 363 | 080 133 | 118 4500 8200
375. 513 | 3750 | 5125 | >0 187 i 5200 9200 = 0005
400 550 | 4000 | 5500 83| w20 5800 10500 - 0011 +.0010
425. 575 | 4250 | 5750 | 250 | 400 15 | 128 128 6500 11500 - 0000
450 600 | 4500 | 6.000 ‘5 7000 12700
475 650 | 4750 | 6.500 | 281 450 140 147 7700 13800
500. 700 | 5000 | 7.000 3400 15000
550. 750 | 5500 | 7.500 9600 17200 - (008
600 8OO | 6000 | 8.000 |3.13|5.13 260 | 25 | 156 | 175 | 169 Wl |8 10800 19600 ~ 058
650 850 | 6500 | 8500 11800 21200
700. 800 | 7000 | 9.000 080 12800 + 0008
750, 850 | 7500 | 9.500 13800 24700
800.1025 | 8000 | 10250 o w| 14800 26400 - 0006 = 6008
8501075 | 8.500 | 10.750 ete 15800 28100 T
9001125 | 9.000 | 11.250 | 3.50 | 6:00 a1z | 3v | 175 | 200 | 200 16800 20800
950-11.75 9500 | 11.750 12 17800 31600
1000-12.26 | 10000 | 12.250 18800 33300 11l

Page 4

SPECIFICATIONS AND DIMENSIONS SUBJECT TO CHANGE WITHOUT NOTICE. LARGER OR SPECIAL SIZES AVAILABLE UPON REQUEST.
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ORDER EXAMPLE:
To order Guide Bushing dl = 60mm, d2 =85mm, and K =42mm, with built-in screws,
ORDER: FSK 60.85

Figure 3: Adjustment of Guide Clearance by Means of a Threaded Retainer:

A quick and reliable way of adusting FDK-FDL Guide Bushings is shown
here. Instead of grinding the spacer or turning the retainer to obtain pro-
per fitting, a threaded ring in the retainer can be adjusted. Depending on
size, 2-3mm of adjustment is sufficient. The contact surfaces on the retainer
and threaded ring must be machined square to the housing bore.

The adjustment is accomplished as follows:

Install retainer while the threaded ring is backed off.

Turn threaded ring until it makes contact with the guide bushing.
Loosen retainer and turn threaded ring about .010” inward.

Tighten retainer and check for bearing play.

Repeat by adjusting threaded ring inward until desired guide clearance
is read. Note: To avoid misadjustment (due to high surface friction on
the threaded ring), loosen the retainer when adjusting the guide
clearance of the threaded ring.

5 e G 1D

Page £




H

SPIETH ==

g P R PP R TS

—

R ik il Rl LA

Rotating and reciprocating bar supported by FSL adjustable hydrodynamic guide
bushings in a special machine.

Grind spacer for front

bearing adjustment. -' l NN

7 e N

Z

(AU i - \
LSS LSS ST A

Grind screw head contact face or
push rod for rear bearing adjustment.

A

—'-(.__-_

Special tailstock for precision grinder: two FDL Hydrodynamic Bronze Bushings
are arranged for individual bearing adjustment. While the front bushing is adjusted
by grinding the retainer spacer, the rear bearing is independently adjusted by grind-
ing the screw head contact face of the retainer. The heads of the (6) socket head
cap screws are tightened against the retainer to prevent uneven adjustment. (6) push
rods and (6) socket head cap screws must have the same length to guarantee equal
pressure on the center bearing spacer.
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Precision grinding machine tailstock with FSK Adjustable Hydrodynamic Guide Bushings.
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Fig. 3 Tailstock of a Lathe
///////// 1) Adjustable Guide Bushing
K 2) Clamping Screws

Precision lathe tailstock with FSL Adjustable Hydrodynamic Guide Bushings.
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Spieth Hydraulically
Actuated Guide and
Clamping Sleeves
for automatic and
concentric clamping
of quills, shafts, etc.

Spieth Clamping
Sleeves
provide
keyless,
shrink-fit
connections.

pieth precision Adjustable
Locknuts provide vise-
like locking without
washers and keys.

j; " Spieth

" Hydrodynamic

B Expansion Gibs

“reduce the cost of

machining and scraping,
reduce vibration and chatter,

and compensate for minor machining

inaccuracies on machine slides.

Spieth Adjustable Hydrod uide Bushings provide
accurate guiding, adjustable guide
clearance, hydrodynamic lubrication effect.
Linear and rotary -applications.

Contact us for a free copy of
any Spileth component catalog:

A ADVANCED

MACHINE & ENGINEERING €0. Your Local Advanced Representative Is:
2500 Latham Street » Rockford, IL 61103
Phone 815/962-6076 » Fax 815/962-6483

TL-SB-9602 E-Mail: info@ame.com




SPIETH Hydrodynamic
Radial-Slide-Bearings

Series GLM

Works Standard SN 03.01
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1. General

In modern and powerful machines the importance of the spindle bearing is increasing. Solutions for these
tasks are offered by roller bearings as well as by slide bearings. Increasing demands for long tool life as
well as for surface performance, shape accuracy, and fabrication tolerances of the work pieces has been
shown in the last years, that especially at hydrodynamic sectionalised surface slide bearings — with its
caused by the lubricating film high damping properties and concentric accuracy — the smoothness as well
as the insusceptibility to shock together with its high durability are characteristics which can barely be
featured by roller bearings.

1.1. SPIETH Hydrodynamic Radial-Slide-Bearing

SPIETH-slide bearings are hydrodynamic lubricated adjustable sectionalised-surface radial slide bearings.
The main use is in the field of mechanical engineering and especially for building machine tools with its
complex requirements.

1.2. Hydrodynamic lubrication

Hydrodynamic lubrication means the stream caused by a running spindle in the with lubricant filled
wedged shaped gap of a slide bearing. This stream cause liquid thrusts in the lubricant with the highest
level of thrust short before the smallest gap in running direction. At correct arrangement of wedged
shaped gap, spindle revolutions and oil viscosity the created liquid thrust is able to lift even high loaded
spindles from the bearing surface. The effect is that the spindle is >>swimming<< above the lubricant
layer.

1.3. Lubricant

Used for lubrication are mineral oils, mainly spindle oils. Their viscosity has to be chosen in dependence
of the working conditions. For hydrodynamic lubricated slide bearings an adequate supply of oil is
required for problem free running. The function of the lubricant hereby is not only to create the
hydrodynamic thrust in the wedged shaped gap, it also has to transfer the friction heat out of the region
of the slide surfaces.

1.4. Lubrication system

The most used lubrication systems are:
Splash lubrication, centrifuge lubrication and external lubrication



The external lubrication by a pump is the most secure and efficient lubrication system. Especially for high
sliding speeds which need a high quantity of oil for cooling the external lubrication supply by a pump is
absolutely necessary. For this lubrication system any spindle position can be allowed. There is only the
need for sufficient pump pressure to negotiate circuit and duct resistance to ensure an adequate quantity
of ail for the temperature equation. As said before, the carrying liquid thrust will be created by itself after
the rotation of the spindle has started.

1.5. Sealing

Slide bearings are provided with gaskets to avoid the escape of the lubricant out of the inner system and
also to protect the bearing system against penetration of dirt and humidity. The sealing system is
dependent of the working conditions.

Contact or sliding gaskets are used for low and middle velocities. The wear and friction heat limits its use.
The application area is up to the peripheral speed of 12 m/s.

Higher sliding speeds require non-contact gaskets such as a pressure-tight sealing thread, labyrinth
sealing or an annular gap with a loose inserted bronze sliding ring. As in the annular gap a hydrodynamic
thread will be created by the spinning spindle, which is higher than the regular pressure of the lubricant,
no oil can escape while the spindle is running. All non-contact sealing have a little amount of leaking oil
as long as the spindle is not running. As this is known, this can be absorbed and returned to the lubricant
tank.

2. Adjustable SPIETH Radial-Slide-Bearing

2.1. Use and preferences

This hydrodynamic sectionalised radial slide bearing is used wherever optimum bearing play and highest
running smoothness is requested and a sufficient lubrication supply is ensured. High and low frequencies
are allowed as same as both directions.

As the optimum bearing play can be set and readjusted, no longsome adaptation between bearing and
spindle are necessary. It is sufficient if the seating of the spindle and the bore in the housing are
machined cylindrical according to an ISO-Tolerance.

This adjustable bearing type is today successful used wherever best surface quality, and shape accuracy
has to be machined. The GLM is used for spindle bearing in grinding-machines, lathes, precise drilling or
as counter bearing of milling arbor and boring bars. For this machinery there are for example grind and
work piece spindles with a GLM bearing in use to realize a concentricity of less than 0,4 um.

One of the most underestimated advantages of the Type GLM bearing is the damping effect of the
hydrodynamic bearing system. The high absorbability of the hydrodynamic guidance is very useful for
machining processes where high frequencies can occur due to the high durability of the static elements.



2.2. Layout and function

The SPIETH hydrodynamic radial slide bearings have a meander formed profiled steel hull (a) with
integrated clamping screws (b) and a bearing bush made out of bearing bronze (c).

The bearings are configured in a way, that after tightening the clamping screws first the mounting play
(S; + S,) will be eliminated. After this the radial strangling of the inner bearing bush will start. This
strangling will be in a parallel direction to the axis. It is possible to set any requested bearing play or
adjustment without any scraping.
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iron hull
clamping screws
bushing
lubrication flute
lubrication hole
outer cut-in
lubrication inlet
lubrication outlet
cylindrical pin
bearing play

1 mounting play

2 mounting play
shaft-radius
slide-radius
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The inner bushing has some axial lubrication flutes (d) which are connected with the outer cut-in (f) in
the steel hull by radial lubrication holes (e). By this arrangement the bushing is connected with the
lubrication inlet (g) and outlet (h) in the housing bore.



The lubrication flutes are dividing the bushing bore in a few sliding surfaces. During the adjustment of
bearing play, these sliding surfaces are changing their original radius in the way, that there will arise a
wedge crack between sliding surface and spindle. The tightest point of this wedge crack will be in the
middle of the sliding surface and will expand in both directions to the lubrication flutes. SPIETH
hydrodynamic radial slide bearings are independent of the rotation direction of the spindle as the
lubricant can flow under the developed pressure in the squeezed wedge crack and can thereby lift the
spindle from the bearing sliding surface. Due to physical rules, the hydrodynamic lubrication process is all
round the spindle and therefore centring the spindle unavoidable.

The radial orientation of the bearing in the housing bore will be realized by a cylindrical pin (i) which will
fit in a flute to be machined in the housing.

2.3. Execution

The meander formed steel hull working as an adjustment element is made out of special steel and not
hardened. The bushing is made out of high grade bearing bronze. This material was chosen for high
security reasons and due to its emergency running properties as during the short period of start-up and
run-out the lubrication layer may be interrupted and a metal contact between spindle and bearing sliding
surface may occur.

The outer diameter of the bearing is grinded according to the tolerance h5; the bore is machined to F6.
As the bearing is machined under compressed conditions, a control measurement of the bore is not
possible in its untensioned delivery state.

The mounted clamping screws shall be tightened by using a wrench according to ISO 2936.

2.4. Connecting Components

2.4.1. Housing

The housing bore has to be machined cylindrically according to the tolerance H6. The radial
orientation of the bearing is done by a cylindrical pin of the bearing, aligned in a flute to be
machined in the housing. Normally the orientation is chosen in a way, that the direction of
the bearing load is about 6° before one of the sliding surface centre out of the rotation
direction.

The lubrication supply has to be done in a way, that the lubricant can be feed into the outer
cut-in of the steel hull of the bearing. The lubricant return circuit will be dependent of the
working conditions through the second outer cut-in and/or through outpouring side wards as
leak oil. Return circuit and leak oil will be conveyed to the reservoir. For harizontal spindles it
may be practical to install the supply and return from the top. At vertical spindles the supply
should be beneath, the return above.



2.4.2.

2.5.

Spindle

For an accurate concentricity the spindle contact surface has to be done cylindrically
according to tolerance g5. Recommended quality of the spindle is a surface roughness of 0,4
— 0,63 um best realized by smooth grinding. The material of the spindle is dependent of the
requirements. For high operational demands the spindle should be case hardened (= HRC 64)
or nitrogen hardened (= HV 8500 N/mm?).

Regarding to the for bearing play adjustment necessary control of contact pattern we
recommend following for using two bearings with the same size:

The diameter of the first to insert spindle-bearing seat should be machined with a reduction
of IT3. The result will be that passing the second bearing during dismounting will not smear
the visible areas of a die spotting.

Mounting and adjustment of play

To inform every first time user detailed, every delivery is equipped with an extensive instruction. Further
instructions are available under request.

Basic requirement for proper bearing function is an accurate cleaning of all lubrication-conveying holes,
and lines. Left over from fabrication or other particles are removed best by pressure flushing with heated
(warm) low viscosity machine oil.

2.5.1.

2.5.2.

2.5.3.

2.5.4.

Dismantling of clamping screws, greasing of thread and contact surface of screw head.
Screw the screws back on place until contact of screw head contact face, but do not tighten
more to avoid pretension.

Insert the radial-plain-bearing into the housing, pay attention that the orientation pin must
not come to rest axially against the groove in the housing. Tighten the clamping screws
evenly crosswise until the radial-plain-bearing is seated firmly in the housing. Even
actuation of the clamping screws can be achieved by tightening in each case by a certain
angular amount (e.g.30°).

Insert the spindle into the borehole of the radial-plain-bearing. Adjust on each spindle end a
micrometer for concentricity. Pay attention that the radial play, cause by radial movements,
is measured in the direction of the clamping screws and as near as possible to the radial-
plain-bearing.

Reduce bearing play on both bearings by tightening the clamping screws crosswise until the
play is 0,01 mm bigger than the wanted movement play. After each tightening sequence hit
the spindle a few times lightly with a rubber mallet in the direction of the clamping screws.
It could happen, that the bearing play will increase by this treatment, but this is intended.



2.5.5.  As the bearing play is now 0,01 mm bigger than the wanted movement play, remove the
spindle and apply a coating of inking paste. To assess the contact pattern by the left ink
impression, the coating of the inking paste has to be kept real thin.

2.5.6.  Reinsert the spindle into the radial-plain-bearing and generate a contact pattern by radial

and axial movements of the spindle. Remove the spindle and assess the ink impressions
left.

2.5.7.  If the contact pattern in the radial-plain-bearing is equally at all sliding sections, the final
movement play can be set by tightening the clamping screws as described above.

If the contact pattern is uneven, the clamping screws shall be tightened individually
depending on the ink impressions. This could result in a one-sided adjustment.

If the movement play was set too closed, all screws have to be loosened until play is 0,01 —
0,02 mm bigger. The play has to be set again as described above.

The complete adjusting range correspond approx. the basic tolerance field IT 10 based on the spindle
diameter.



3. Table of dimensions for Radial-Slide-Bearing Series GLM
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Designation of an adjustable hydrodynamic radial slide bearing with
d; =40 mm, d, = 65 mm, and L = 45 mm:

Radial slide bearing GLM 40 * 65

dimensions in mm cylindrical pin ISO 2338 - clamping screws
Code d; d, L Iy I, d; | ds C I3 o dimensions n

F6 | h5 max| mm | mm | mm ° |ISO 4762 -8.8| No.
GLM__ 30.55 | 30 | %5 40 | 13,8 [12,5| 4 M 4 x 35
GLM 3560 | 35 | 60 5 5 3 45 4
GLM 4065 | 40 | 65 45 15 | 15| 6 M 4 x 40
GLM 4570 | 45 | 70
GLM 50.80 | 50 | 80 | 52 [ 17,8 (16,5| 6 M 5 x 45
GLM 5585 | 55 | 85 | 56 | 18,8 (18,5| 8 3 2 4 45 M5 x 50 4
GLM 6090 | 60 | 90 | 62 | 20,3 |21,5 10 M5 x 55
GLM 65.100 | 65 | 100 | 68 | 23,5 21 4 3 6 M 6 x 60
GLM 70.105| 70 | 105 | 72 {245 23 | 10 M 6 x 65
GLM 75.110 | 75 | 110 | 78 | 26 | 26 4 3 6 45 M6 x 70 4
GLM 80.115| 80 | 115| 82 | 27 | 28 | 15

M6 x 75

GLM 85.120 | 85 | 120 | 85 | 27,8 |29,5
GLM 90.125 | 90 | 125 | 90 | 29,8 [30,5| 15 M 6 x 80
GLM 95.130 | 95 | 130 | 95 | 31 | 33 4 3 6 45 M 6 x 85 4
GLM 100.135| 100 | 135 | 100 | 32,3 [35,5| 20 M6 x 90
GLM 110.160( 110 | 160 | 110 | 34,8 | 40,5 M 8 x 100
GLM 120.170| 120 | 170 | 120 | 38,5 | 43 M8x 110
GLM 130.180| 130 | 180 | 130 | 41 | 48 | 25 | 4 3 7 30 M8 x 120 6
GLM 140.190( 140 | 190 | 140 | 43,5 | 53 M8 x 130
1) see chapter 2.3. subject to change without notice.
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4. Calculation of Bearing

With the here presented method the designer is given the possibility to collect the for bearing definition
needed but unknown values by graphic method. This method is easy and sufficient enough.

4.1. Ascertainment of load capacity (Nomogram 1)

The SPIETH hydrodynamic radial slide bearing Type GLM has nearly wedge shaped retain fields in defined
geometric dimensions. Therefore the load bearing capacity is according to technical literature:

2
F:c:EanbEl'—2

h, -
The smallest operational lubricati = JL/ *f’
e smallest operational lubrication -—
gap is according to technical literature T - ;
about the size of N
N\ DO\
h, = 2um
| — -
Due to this h <t b = supporting bearing width

(o]

can be ascertained and the load rating C displayed as:
C=025 dqt—"

For the geometric of the GLM the load bearing capacity F can be calculated as:

2
F = 30n b
hO

and the average high loading pressure B:

F isonmot

T hy

Nomogram I was compiled for the smallest lubrication gap occurring under operation h, = 2um;
Nis the dynamic viscosity under working temperatures.

4.2. Ascertainment of heating of the bearing (Nomogram II)

Out of the for wedge shaped retain field named relations
u=(05..1) 1L
p

(o]
there is the outcome of the friction coefficient

S
200

11



and the friction loss

In the diagram of Nomogram II are two overlapping cases displayed:

Case 1:

Case 2:

12

heat emission at the bearing surface.
At an exothermic surface

A =10 [d?

and the heat transmission number

a:ZO{ WZ}
K On

the dissipation of friction loss at the bearing surface

P = o [A [AT,

air

As a result of this, the high temperature of the bearing is

ATair = Kair U— r

P
d2

2
whereby K, = 0,005{K n }

In this case the high temperature will be ascertained with the diameter scale in the
Nomogram II.

heat emission to the coolant
At a supposed specific heat

c= 1900{'\'—'“}
kg [K

and a density of the coolant

p=09 Eloglkg/mgl

the dissipated friction loss by the quantity of coolant Q is
P =plt QAT

As a result of this, the high temperature of the bearing is

KO
AT, =K Eg ; whereby K, = O,OB{W Dmin}

The high temperature will be determined by the scale of the coolant quantity in the
Nomogram.



4.3. Viscosity of standard lubricants

In the Nomogram III the dynamic viscosity n of some standard lubricants in dependency of
the working temperature can be ascertained.

4.4. Standard values for bearing play

The bearing play is the resulting difference of the adjusted diameter of the bearing sliding surfaces and
the diameter of the shaft. In the Nomogram IV there are standard values for the bearing play, graded in
dependence of the bearing size and the allowed high temperature.

4.5. Calculation examples

bearing

=

E description code dimensions case 1 case 2

3 heat emission at the heat emission

@ bearing surface through the coolant
diameter (spindle) d mm 70 90

_ |load capacity F kN 3,6 8,7

T |revolutions per minute n 1/min 355 2760

& |peripheral speed u m/s 1,3 13

% average surface pressure B N/mm? 3,6 5,6

g working viscosity n mPa 3 34 5.4

§ high temperature AT K 22 15
friction loss P W 22 590
coolant quantity Q I/min - 1,25

= |working temperature T T 42 35

5 |y ; vieeaai 2 134 10

= kinematical viscosity ] mm°?/s at 20C at 20C

>

_g, bearing play standard value S pum 18,5 17

=z

13
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Nomogram II

4.2.1.
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4.3.1. Nomogram III

1 kinematic dynamic Approx viscosity run of
viscosity viscosity standard lubrication oils
y n calculation of v in n at an average oil density of Z=0,9 - 10° ka/m*
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Nomogram IV

4.4.1.
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4.6.

18

Legend

load capacity

dynamic viscosity at working temperature
peripheral speed

diameter (shaft)

average surface pressure

friction loss

coolant quantity

high temperature (difference between working- and coolant supply temperature)
working temperature

kinematical viscosity

bearing play



5. Assembly example

Headstock with open housing

The adjustable hydrodynamic sectionalised radial slide bearings GLM are mounted directly in the bores of
the headstock. The axial guiding is placed between the GLM, adjusted for correct play and tightened with
a SPIETH-Locknut against the spindle accretion. V-rings are used for sealing against oil loss.

19
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No part of this publication may be reproduced in any
form without our prior permission. Although the speci-
fications and information provided in this catalogue are
compiled and checked for correctness with the greatest
care, we are unable to accept liability for any errors or
omissions which may have been overlooked.

www.spieth-maschinenelemente.de

www.spieth-me.de

SPIETH-Maschinenelemente GmbH & Co KG Alleenstrasse 41 73730 Esslingen

SN 03.01 e 0409/0000/0409



OUR SERVICE: THERE BY DESIGN,
WHEREVER YOU NEED IT

Our concept of precision also means that we
are there wherever you need us - to provide
the optimum service for all your requirements.
Since time is money, Spieth guarantees prompt
service, a high level of delivery availability
backed up by technical expertise on the
ground.

All provided by our dedicated sales engineers.

Use our expertise to expand your catalogue of
design solutions. Our dedicated sales engi-
neers will be only too delighted to draw on
their up-to-date product and industry knowl-
edge in advising you on all aspects of efficient
and economical mechanical components. Just

give us a call.




SERVICE

Spieth-Maschinenelemente GmbH & Co KG
Alleenstr. 41

73730 Esslingen, Germany

Phone +49 (0)711 /930 730-0

Fax +49 (0)711 /930 730-7
info@spieth-me.de

www.spieth-me.de
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SPIETH WORLDWIDE

AUSTRALIA

Thyssing Industrial Supplies Pty. Ltd.

136-138 Plenty Road, Preston / PO Box 3072, Ivanhoe North 3079
AU - Victoria 3072

Phone: +61 3 - 94 84 95 50

Fax: +61 3 - 94 84 97 55

www.thyssing.com.au

E-mail: Thyssing.industrial@bigpond.com

FRANCE

EMUGE SARL

2, Bld. de la Libération

FR - 93284 Saint Denis Cedex
Phone: +33 (0)155 - 87 22 22
Fax: +33 (0)155 - 87 22 29
www.emuge.fr

E-mail: france@emuge-franken.com

ITALY

EMUGE-FRANKEN

Via Carnevali, 116

|- 20158 Milano

Phone: +39 02 - 39 32 44 02

Fax: +39 02 - 39 31 74 07

E-mail: italia@emuge-franken.com

JAPAN

TAKEDA Trade Co., Ltd.

Dai-Bldg. 658 3-6-32 Nakanoshima, Kita-Ku
J - Osaka (530-6591)

Phone:+81 6 - 64 41 - 15 03

Fax: +816-6441-19 16
www.takeda-trade.co.jp

E-mail: info@takeda-trade.co.jp

NETHERLANDS

Spanpartner BV
Valkenierstraat 40

NL - 2984 AZ Ridderkerk
Phone: +31 (0)180 - 4170 77
Fax: +31 (0)180 - 41 80 25
www.spanpartner.nl

E-mail: info@spanpartner.nl
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SERVICE

AUSTRIA

BLASCHKE & VAHL Vertrieb GmbH
HauptstralBe 23

A - 2326 Maria Lanzendorf
Phone: +43 (0)22 35 -4 46 46 22
Fax: +43 (0)22 35 - 4 46 47
www.blaschke-vahl.at

E-mail: office@blaschke-vahl.at

SWITZERLAND

Miiller Technologies AG
Laubisritistrasse 72

CH - 8712 Stafa

Phone: +41 44 -9 26 44 88
Fax: +41 44 -926 67 74
www.muller.ch

E-mail: sales@muller.ch

SPAIN

HERREKOR S.L.

Zamoka Lantegialdea, Oialume bidea, 25 - Barrio Ergobia
E - 20115 Astigarraga

Phone: +34 9 43 - 55 64 50

Fax: +34 9 43 -55 28 09

www.herrekor.es

E-mail: herrekor@herrekor.es

USA

ADVANCED MACHINE & ENGINEERING Co.
2500 Latham St.

US - Rockford, Illinois 61103

Phone: +1 (0)815 962 6076

Fax: +1 (0)815 962 6483

www.ame.com

E-mail: info@ame.com

97



*JU3SUOD USRIIM Joiid | |
8u108-uo 33e}1|1DB4 O] *IJIAPE IO SN JOLLUG







\

Il
i
Y



FUNCTIONAL PRINCIPLE

The principle is shown in a simplified diagram

with enlarged clamping path.
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SPIETH CLAMPING NUTS AM-GS

BENEFITS

FIELDS OF APPLICATION

During the clamping process (tightening the
clamping screw), no movement takes place at
the end face and at the main thread of the
clamping nut. This precludes the possibility of
friction loss, thus eliminating the cause of the
poor efficiency of conventional nuts. Only the
clamping screw with its relatively small move-
ment thread and the ball-bearing supports
make some sliding movements. This results in
high system efficiency. Combined with the
double clamping force ratio, this enables reli-
able and user-friendly application of the
clamping force.

The entirely mechanical structure of the
clamping nut guarantees long durability and
makes it virtually impervious to the influence
of temperature.

Series AM-GS clamping nuts are mechanical
force-transmitting elements for use in general
mechanical and construction engineering.
They are of particular benefit for the execu-
tion of reliable connections involving high ax-
ial forces with a low level of manual force.
They are designed to permit clamping and re-
lease in quick succession without difficulty.
The clamping nut is suitable for use on rotat-
ing spindles.

Series AM-GS

 High degree of efficiency, minimal tighten-
ing torque.

» Simple actuation.

« Can be used on rotating spindles.

» Capable of withstanding dynamic loads.

- High degree of axial pretension safely
achievable.

 Designed with purely mechanical compo-
nents.

» No hydraulics used, which means no
leaks or sudden failures are possible.

- Excellent durability.

\ Clamping Nuts Series AM-GS

CLAMPING NUTS
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ASSEMBLY EXAMPLES

Example 1: Tool fixture
Typical arrangement of the clamping nut on a
tool fixture.

Example 2: Work piece fixture

The machine component must be reliably
clamped here during the operational status,
but must permit traversing for periodic set-up
work. The clamping nut with thread fixation
used here offers the advantage that its posi-
tion remains fixed even when the nut is re-

leased.

Example 3: Gear fixture

J

Realised using a clamping set, tensioned by a

clamping nut. The gear has to be changed or
its peripheral position altered periodically.

—

N
‘F\ >

This can be conveniently and safely achieved

using the clamping nut.

920



CLAMPING NUTS

SPIETH CLAMPING NUTS SERIES AM-GS

SW4
] d4
(D
!
—t— S+—f——H—ftss
| SW,
T
-
hy
Effective Lock
clamping screws
force
- | -. o :
No.
across
flats SW,
W omm Nmomm o Nm
AM 20.1,5 - GS M20X1 5 30 6 20 5 8
AM 30.1,5 - GS M30x1.5 50 6 15
AM 42.2 -GS M42x2 75 6 15
AM 60.3 - GS M60x3 85 8 20
AM 80.4 - GS M80x4 100 10 30
—_—
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APPLICATION

Clamping screw

Lock screws

92

Ensure that the clamping screw is in the cor-
rect starting position. Under no circumstances
may the clamping screw be screwed in below
the surface of the housing before the clamp-
ing sequence begins. Otherwise it is not pos-
sible to utilise the full clamping path of 2

mm.

Clamping

1. Screw the clamping nut manually until it
makes contact with the end face (Fig. 1),
Tighten the fixing screws and lock the
clamping nut to the thread.

2.Tighten the clamping screw, observing the
max. tightening torque. If a torque wrench
is not available, the clamping screw may
also be tightened using a screwdriver 1SO
2936 (DIN 911) using normal manual force.
If the clamping screw is tightened without
a torque wrench, there is a tendency for the
clamping force of the clamping nuts larger
than M42 not to be fully utilised.

The clamping force of the nut is now fully ef-
fective. (Fig. 2)

Fig. 1

Releasing

1. Turn the clamping screw back to the start-
ing position. The clamped component is
now released.

2. If the clamping nut is to be completely re-
moved from the spindle, the thread lock
screws must now be released. Then unscrew
the clamping nut manually.

In exceptional circumstances, for example due
to heavy soiling, it may be difficult to unscrew
the clamping nut. In this case, utilize the ra-
dial boreholes around the outside diameter to

insert a guide pin.




CLAMPING NUTS

DESIGN

All parts are made of steel. The thread ring,
the tilting ring and the pressure ring are hard-
ened and tempered.

The outside diameter, the borehole and the
end face of the clamping nut are ground.

The modified clamping screw and the fixing
screws are all cheese-head screws with a hex-
agon socket to 1ISO 4762 (DIN 912).

The metric thread d, is manufactured to toler-
ance class "fine" (tolerance zone 5H, DIN 13
parts 21 ... 25).

The locating bore d, of the pressure ring is
manufactured to tolerance zone H7.

CONN

ECTING COMPONENTS

The metric bolt thread must normally be man-
ufactured to tolerance class "medium" (toler-
ance zone 6g, DIN 13 parts 21 ... 25), for higher
precision requirements (e.g. for arrangement
on revolving spindles) to tolerance class "fine"
(tolerance zone 4h, DIN 13 parts 21 ... 25).

If high accuracy of centring the clamping nut
is required, the shank diameter for d, must be
manufactured to tolerance zone hé.

EXPLANATIONS

For all clamping nuts, the maximum clamping
path of 2 mm must be observed.

F: Max. effective clamping force with specified
M.

MA:

screw.

Max. permissible torque for clamping

If a torque wrench is not available, the clamp-
ing screw may also be tightened using a screw-
driver 1SO 2936 (DIN 911) using normal manu-
al force. In this case, however, there is a
tendency for the clamping nuts in sizes > AM
42x2 not to be fully utilised.

Mg: Tightening torque for fixing the thread
(guideline value).
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LAYOUT

a Meander-shaped profiled steel sleeve

b Clamping screw
¢ Bearing bush made of high-quality bearing

bronze




SPIETH RADIAL PLAIN BEARINGS

We'll provide you with the perfect radial plain
bearings for your application. We'll also make
choosing easy — with expert advice from our
specialists.

BENEFITS

« Simple and precise adjustment of play.

- High degree of damping.

 High level of concentricity.

« Smooth running and shock resistant.

- Excellent emergency running properties.

« Suitable for low and high speeds.

« Independent of running direction.

» Connecting components simple to
manufacture.

« Simple, quick assembly and dismantling.

FIELDS OF APPLICATION

The hydro-dynamically lubricated, adjustable
multilobe radial plain bearings are used pri-
marily in the field of mechanical engineering.
Thanks to their outstanding damping, concen-
tricity and smooth running characteristics
along with their long service life, multilobe
slide bearings are an excellent choice for mod-
ern powerful machines with their ever-in-
creasing requirements in terms of surface
quality, dimensional accuracy and manufac-
turing tolerances of work pieces. One of the
most important areas of application is in cy-
lindrical grinding machines.

GLM hydro-dynamic radial plain bearing

RADIAL PLAIN BEARINGS
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ASSEMBLY EXAMPLES

i i Example 1: Headstock with open housing
The adjustable GLM radial plain bearings are
mounted directly in the bores of the head-

stock. The axial guiding is placed between the

GLM, adjusted for correct play and tightened

— with a Spieth-Locknut against the spindle end.
— \\f, V-rings are used for sealing against oil loss.

= Example 2: Work piece spindle head with

- : o bearing flange sleeve and closed housing

— = In this stable spindle head design, radial guid-
ance is achieved using two GLM bearings
— : —_ : : —— mounted in the bearing flange sleeve.

Axial guidance is provided by a spindle collar,
which is located on the working side outside
the GLM bearing.

A Spieth clamping set is used to eliminate the
assembly play between the housing borehole
and bearing flange sleeve on the spindle drive
side.

V-rings are provided to prevent oil loss.

NOTE

Detailed documents are available for down-
load at: www.spieth-me.de
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RADIAL PLAIN BEARINGS

SPIETH RADIAL PLAIN BEARINGS SERIES GLM

——h——"lz
I 3__
_Tll__ ’ —i.
150 2338
S+ ——t+
| & & |
— e 150 4762
L

Cylindrical pin

Order 1SO 2338 - m6
T e e
mm  mm .
GLM 30.55 2 2 3 45
GLM 40.65 2 2 3 45
GLM 50.80 3 2 4 45
GLM 60.90 3 2 4 45
GLM 70.105 4 3 6 45
GLM 80.115 4 3 6 45
GLM 90.125 4 3 6 45
GLM 100.135 4 3 6 45
GLM 120.170 4 3 7 30
GLM 140.190 4 3 7 30

------
P










FUNCTIONAL PRINCIPLE

The principle is illustrated in a simplified dia-

gram with enlarged play.
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GUIDE GIBS

SPIETH GUIDE GIBS FLW

At Spieth, you'll find the perfect guide gibs for
your application. And you can rely on the ex-
pert advice of our specialists. The enhanced
characteristics of the FLW series open up new
possibilities for challenging linear guides.

FLW flat guides are ready-to-install machine
elements that allow you to realise minimal
guide play on your machines without the use
of significant manual force. The process of de-
signing and machining the contact surfaces
on the surrounding components is straightfor-
ward, i.e. they are geometrically rectangular
and parallel. Play is adjusted using a simple
clamping screw, which is fitted on end face
where it is easily accessible. This ensures that
guide play can be corrected at any time if nec-
essary.

BENEFITS

 Low-cost precision that's ready to install.

- High degree of damping.

* Minimum stick-slip effect.

- Cost-effective installation conditions.

« Guide play can be ideally adjusted and re-
adjusted.

- Outstanding tribological characteristics.

FIELDS OF APPLICATION

FLW guide gibs are flat linear guiding ele-
ments for all areas of precision mechanical
and construction engineering. By using guide
gibs, you can avoid the expense of producing
your own flat guides or taper and pressure
gibs and the painstaking process of integrat-
ing them into the required guiding area. On-
site assembly or modifications are straightfor-
ward and adjustments can be made using a
central screw. Based on their design, these
guide gibs ideally suited for creating precision
guides where the occurrence of high force
must be avoided.

FLW guide gib, unhardened steel,
with a tungsten carbide coating
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GUIDE GIBS

\ -

ASSEMBLY EXAMPLES

Example 1: Guide block

Standard arrangement of the guide gibs. In

the case of a precisely executed guide, no
stress occurs in the centre area of the guide
block.This zone only exercises any effect when
play exists (drawer effect).

= 4 Example 2: Guide block with restricted length
N If the length of the slideway is limited, it is

possible to achieve an optimum guide basis in
any guide block position by arranging one
guide gib at the slideway and one guide gib at

the guide block.

B

l=— Stroke —=

Example 3: Narrow bed guide
The ratio between the length and width of the
guide (guide basis) should be as high as possi-

ble. To achieve this, the guide must be config-
ured as a narrow bed guide in special cases.
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SPIETH GUIDE GIBS SERIES FLW

Order
No.

FLW 6%
FLW 8%
FLW 10
FLW 12
FLW 12/1
FLW 15
FLW 15/1
FLW 20
FLW 26

Y FLW 6 and FLW 8 without lubrication boreholes.
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fé6

10
12
12
15
15
20
26

h11

12
14
18
20
20
25
30
35
45

41
56
66
76
110
100
150
200
250

a
firy

2.5
2.5
3.3
3.3
3.3
4.3
6.8
6.8
8.4

Dimensions in mm

d,

4.8
4.8
5.9
5.9
5.9
7.4
10.4
10.4
13.5

ey
w

=S === 2
®© 00 U1 A B b W W

<
e
o

6.5

10
11
11
15
18
22
28

1.7
1.7
2.2
2.2
2.2

4.5
4.5

ds
| |
IS B
dq
= € -
Clamping Perm. load
screws (Guideline
values)
1SO 4762 N
M3x40 900
M4x55 1900
M5x65 2800
M6x75 3600
M6x110 7000
M8x100 6000
M8x150 18000
M12x200 28000
M16x250 45000

Lubricant

supply in mm

de | c
+/-0.1 +/-0.1
2.5 15 10

2.5 17.5 11
2.5 26.5 11
2.5 22.2 15

2.5 34 18
3 44 22
3 54 28




GUIDE GIBS

DESIGN

The guide gibs are made of steel (unhardened), Sliding properties of tungsten carbide

ground parallel on all sides and coated with compared
tungsten carbide. The integrated clamping
screws are cheese-head screws to 1SO 4762
(DIN 912), which are tightened with an ISO
2936 (DIN 911) screwdriver. The boreholes

used to fasten the guide gibs are fitted with a

s Stick-slip areason the
__— friction partners during the

T start of movement
L=
M — Steel

T ———— — Plastic

thread and a recess for the screw head. This

arrangement provides 2 different fixing op-

= Tungsten carbide

tions. The guide gibs are provided with lubri-
cating boreholes and are characterised by a

© Coefficient of friction

high level of wear resistance and favourable Travel

emergency running characteristics. Depend-

|
I~

ing on the system, transverse grooves are pro-
vided to remove dirt.

DETAILS

Lubrication

Fastening concept

Central adjustment Coating for min.

can be selected of play boreholes incl. friction/wear

sealing rings

CONNECTING COMPONENTS

The mounting space for the guide gib between
the slideway and the guide block must be de-
signed to ISO tolerance H8. The recommended
surface roughness for the contact surfaces Rz
= 6.3 pm, for the sliding surfaces Rz = 2.5 pm.
All functional surfaces must be rectangular or
parallel.

The lubrication boreholes provided can be
used to provide an optimum lubrication sup-
ply. Not all 4 boreholes must be used; depend-
ing on the mounting location, it is sufficient
to supply the uppermost boreholes.

79






GUIDE BUSH




58

SPIETH GUIDE BUSHINGS

BENEFITS

- Low-cost, ready-to-mount guide and
clamping bushing.

- Existing mating play ensures simple mount-
ing even with large dimensions.

« Optimum guide play adjustment for any
operating status.

« Metallic support between clamped sleeve
and housing affords high radial rigidity.

« Provides typical high damping performance
characteristics for slideways.

« Precise central play restriction and clamping
of the sleeve or column.

Series FDL

Series FDK
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