Guide Band

MERKEL GUIVEX SBK / KBK

Merkel Guivex SBK respectively the version KBK are profiled piston
(SBK) and rod (KBK) guide bands made of resin bonded fabric.
Patented product design (patent No.: PCT/EP95/03874)

SBK KBK

Applications

e |ong-stroke cylinder (piston-rod deflection)

Short guiding distance (piston-rod tilting)

Short stroke (inadequate lubrication)

Frictionally optimized sealing systems

e Replacement for metallic guides

Operating Conditions

Merkel Guivex guide bands can be used in all hydraulic fluids
normally found in hydraulic systems such as oils and greases
based on mineral oils, water, fire-resistant hydraulic fluids (HFA,
HFB, HFC, HFD) and biodegradable hydraulic fluids (HETG, HEES,
HEPG).

The maximum permissible operating temperature is 120°C.

Material

Fabric-base Laminate HGW HG517 Dark Grey

Fabric-base Laminate HGW HG650 Red
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VALUE TO THE CUSTOMER

Intended, among others, for standardized housings as per ISO
10766

® Can replace the types SB and SF respectively KB and KF in current
housings

® High radial load capacity

e Very good guide-length utilization based on uniform stress
distribution

® Enhanced penetration of lubricating media based on optimized
stress distribution within the contact zone between the guide
ring and the counter surface (favorable frictional behavior)

® Reduced propensity for stick-slip

e Excellent sliding behavior over a short guiding distance
(nojamming)
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TECHNICAL PROPERTIES

Surface Finish

Sliding Surface 0,05...0,3 ym <2,5pm
Groove <1,6 pm <6,3 pm
Groove Sides <3,0 um <15,0 ym

Material content M, >50% to max. 90 % with cut depth ¢ = R,/2 and
reference line Ces= 0%

The long term behavior of a sealing element and its reliability to
avoid early failure are crucially influenced by the quality of the
counter surface. Therefore a precise description and assessment
of the surface is critical.

Based on recent findings, we recommend supplementing the
above definition of surface finish for the sliding surface by the
characteristics detailed in the table below. With these new
characteristics derived from the material content, previous more
general descriptions of the material content are significantly im-
proved, especially in regard to surface roughness (see section with
additional information on surfaces in our Technical Manual).

Surface Finish of the Sliding Surfaces

R, >0,05 um <0,30 pm
Rmax <2,5 pm
Rpkx <0,5 um
Rk <0,5 pm
Ry >0,25 pm <0,7 pm
Ruk >0,2 pm <0,65 pm
Ruix >0,2 um <2,0 ym

The limit values listed in the table do not apply, at the present time, to
ceramic or partly ceramic counter surfaces.

Tolerances
Diameter D, / d, Profile Thickness [mm]
H9 / h9 -0,01...-0,06
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The tolerance regarding diameters d and D: (SBK) resp. d- and D
(KBK) is determined in connection with the calculation of the gap
dimension. Tolerance zones 7 and f8 resp. H7 and H8 (SBK) as well
as H7 and H8 resp. h7 and h8 (KBK) are usually selected for typical
hydraulic applications with a nominal size of up to 1.000 mm.

Surface Load

The value for the specific surface pressure depends on the
operating temperature and the scope of elastic deformation
(spring deflection) of the guiding element involved. The maximum
possible spring deflection in a sealing system is limited by the
minimum gap dimension downstream of the primary seal. Further
information in our Technical Manual.

Spring Deflection
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Design Notes

Diameter D, (SBK) resp. d. (KBK) indicated in the table of
dimensions should be viewed solely in connection with the guide
ring. The corresponding diameter of the connected seal housing
must be in tune with the sealing element involved.

Please note the general remarks on design in our Technical Manual.

Assembly

Please refer to the general information on the installation of
hydraulic seals in our Technical Manual.
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ADDITIONAL PRODUCT DESCRIPTION

Side Load

Side loads within the contact area between the guide and the
counter surface are not linear. The guiding width required can
be calculated by applying the formulas indicated below on the
basis of the projected area. The non-linear progression of side load

Frax =P XA

A =dxH

H =F/(dxP)

H = Width of guide band [mm]
F =Radial loads [N]

A =Projected area [mm?]

Installation Diagram

pressures is taken into account in the contact pressure value.
It may be advisable to reduce the loads by selecting a larger guide
width in individual cases to obtain an extended service life.

P = Permissible surface pressure [N/mm?]
d = Rod diameter (rod guide) resp.
piston diameter (piston guide) [mm]
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ADDITIONAL PRODUCT DESCRIPTION

Side Load

The use of guide elements makes it possible to achieve low-friction
and low-wear between the moving components of a hydraulic
cylinder. Any side loads occurring during operation are absorbed
effectively and any metal to metal contact between the piston rod
and/or the piston barrel and the surrounding housing components
is precluded.

The scope of the maximum side load is essentially determined
by the geometrical marginal conditions and the properties of the
guide element involved.

Excessive Stresses

The guide play and elastic deformation of the elements under load
results in an angular deviation between the piston rod and/or the
piston barrel and the counter surface during operation. Conse-
quently, guides inside hydraulic cylinders will not remain parallel,
but primarily stressed at the edges.

In this case, the permissible side load of the guide is defined by the
lower maximum load up to edge break and not by the maximum
compressive strength of the material. Excessive stresses within the
edge area (Figure 01) make the penetration of lubricating media
more difficult, too. The hydraulic medium is wiped along the edge
stressed on the guide element and the lubricating film is reduced
to a minimum, thus leading to stick-slip effects and greater wear.
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Profiling

Merkel Guivex guide bands are provided with a convex profile ori-
ented towards the groove base. The side load applied is distributed
evenly over the width of the guide element here. The maximum
contact pressure value remains within the medium range and
stress peaks on the edges are reduced (Figure 02).

Figure 01: Rectangular guide band
Excessive stress within the edge area

Figure 02: Merkel Guivex guide band — uniform stress distribution

Sliding Properties

Merkel Guivex guide bands made of HGW HG517 and HGW HG
650 materials are compounded with graphite and/or PTFE in order
to achieve a better dry-running behavior. As a result, guide bands
made of resin bonded fabric exhibit excellent sliding properties,
due to the material properties alone, even in the event of inade-
quate lubrication.

The absorption of lubricating media within the area comprised
between the guide and the counter surface is greatly enhanced by
the patented profiling of Merkel Guivex guide bands. Consequent-
ly, the sliding behavior is also improved by the Guivex geometry
with correspondingly positive effects in terms of service life and
stick-slip behavior.
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ADDITIONAL PRODUCT DESCRIPTION

Radial Load Capacity

The resin bonded fabric materials HGW HG517 resp. the version
HGW HG650, a special Freudenberg development are character-
ized by a high degree of load capacity.

The impact of the operating temperature on the load capacity of
resin bonded fabric guide rings is reduced, of course, when using
duroplastic resin bonded fabric quality HGW HG517. The resin ma-
trix of our material HGW HG650 includes both duroplastic and
thermoplastic constituents. If permissible side loads are simul-
taneously less dependent on temperatures, the flexibility will be
noticeably improved for assembly with small diameters.

Purely thermoplastic basic materials like polyester, for example,
exhibit a temperature-dependent material behavior. Permissible
cross loads are greatly reduced under the effect of rising operating
temperatures. (See Figure 03).
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Figure 03: Resin bonded fabric materials in comparison of load capacity
among plane-parallel guides depending on the operating temperature
involved.

Forces are always introduced within the medium range of the
guide ring in conjunction with the patented Guivex geometry. The
maximum permissible cross load is not reduced here by excess
stress at the edges. Uniform movements along the stroke, coupled
with a high radial load capacity, can be achieved even in conjunc-
tion with short guide lengths and long-stroke cylinders with high
angular offset to be expected.

The absorption of lubricating media within the area com-
prised between the guide and the counter surface is greatly
enhanced by the patented profiling of Merkel Guivex guide
bands. Consequently, Merkel Guivex guide bands exhibit a
favorable frictional behavior with correspondingly positive
effects in terms of service life and stick-slip behavior.

Forces are always introduced within the mid-section of the
guide ring. Uniform movements along the stroke, coupled
with a high radial load capacity, can be achieved even in con-
junction with short guide lengths and long-stroke cylinders
with the large angular offset to be expected. The system of
guides inside the hydraulic cylinder will not be inclined to jam
over a short guide distance either.

The use of Merkel Guivex guide bands makes a vital contribu-
tion to the functional reliability and dependability of hydraulic
cylinders

The information contained herein is believed to be reliable, but no representation, guarantees or warranties of any kind are made to its accuracy or
suitability for any purpose. The information presented herein is based on laboratory testing and does not necessarily indicate end product performance.
Full scale testing and end product performance are the responsibility of the user.
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