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GMN Non-Contact Seals. Table of Dimensions - Gap Seals

For ordering simply specify seal Dimensions
type and dimensions.

¢D

.~ Type d D b e e; Type d D b e e
®-6-® mm mm mm mm mm| ®-&- mm mm mm mm mm

10x30x 10 10 30 10 14 25 | 28x47x10 28 47 10 31 42
OP00_10 % 10 14 B\ awe 8081005 2 e
12x30x10 12 30 10 14 25 | Lelel o o 0 4l - Dimensions
12x32x10 12 32 10 14 25

12X35%10 12 35 10 19 30 30x62x10 30 62 10 46 57
12x37x10 12 37 10 19 30 | 30x65x10 30 65 10 46 57
30x68x10 30 68 10 47 62
15x35x 10 15 35 10 19 30 30X72X 10 30 72 10 47 62
15x37x10 15 37 10 19 30 | 30x75x10 30 75 10 47 62

15x40x10 15 40 10 24 35 -
32X62X10 32 62 10 46 57
15X42x% 10 15 0 24 5
42 ! 3 32X65x10 32 65 10 46 57

16x40x10 16 40 10 24 35
16x42x10 16 42 10 24 35 | 9Xx62x10 35 62 10 46 57

35x65X10 35 65 10 46 57
17x35%10 17 35 10 19 30 | 35x68x10 35 68 10 47 62
17x37x10 17 37 10 19 30 | 35x72x10 35 72 10 47 62
17x40x10 17 40 10 24 35 | 35x75x10 35 75 10 47 62
17x42x10 17 42 10 24 35 | 35x80x10 35 80 10 60 74
17x47x10 17 47 10 31 42 | 35x85x10 35 85 10 60 74
17x52x 10 17 52 10 31 42 | 35x90x10 35 90 10 60 74

18xX40x 10 18 40 10 24 35 36xX62x10 36 62 10 46 57
18x42x%10 18 42 10 24 35 36xX65x10 36 65 10 46 57

36x68x10 36 68 10 47 62

20x47x10 20 47 10 31 42

37x65x10 37 65 10 46 57

38x62x10 38 62 10 46 57 |
38x65x10 38 65 10 46 57 rI
38x68x10 38 68 10 47 62 7

—geo i

22X40x10 22 40 10 24 35
22x42x10 22 42 10 24 35
22%X47X10 22 47 10 31 42

N
T
l
l
oe,-8

22X52x10 22 52 10 31 42 | zgyunvqp 38 72 10 47 62
25x47x10 25 47 10 31 42 | 38Xx75x10 38 75 10 47 62
25x52x10 25 52 10 31 42 | 40x62x10 40 62 10 46 57
25xX62x10 25 62 10 46 57 40x65x10 40 65 10 46 57 Relative axlal
25x65x10 25 65 10 46 57 | 40x68x10 40 68 10 47 62 movement of
inner and outer
26x47x10 26 47 10 31 42 | ¥0X72x10 a0 72 10 47 62 ring of mounted
26x52x10 26 52 10 31 42 | ¥0X75x10 40 75 10 47 62 seal ~.5 mm
40x80x10 40 80 10 60 74 (:020 inch) (from
one end position
27X47x10 27 47 10 31 42 | 40x85x10 40 85 10 60 74 to the other).
27x52x10 27 52 10 31 42 | 40x90x10 40 90 10 60 74 Mounting fits

see page 18.
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GMN Non-Contact Seals. Table of Dimensions - Gap Seals

Dimensions For ordering simply specify seal
type and dimensions.
1l
T
6&
?J Type d D b e e Type d D b e e
] ®-6-() mm mm mm mm mm| G-6-¢G) mm mm mm mm mm

42x 62x10 42 62 10 46 57 | 60x120x15 60 120 15 96 114
42X 65x10 42 65 10 46 57 | 60x125x15 60 125 15 96 114

Mounting 42x 68x10 42 68 10 47 62 | 60x130x15 60 130 15 96 114
. XX 0w ol eexexiz ez 95 12 7z 89
ZZ % ‘ 62x100x12 62 100 12 72 89

44x 62x10 44 62 10 46 57

44% 65%10 44 65 10 46 57 | 65X 95X12 65 95 12 72 89
65x100x 12 65 100 12 72 89

45x 80x10 45 80 10 60 74| g5x120x15 65 120 15 96 114
45x 85x10 45 8 10 60 74| g5x125x15 65 125 15 96 114
45x 90x10 45 90 10 60 74| 65x130x15 65 130 15 96 114
45x 95x12 45 95 12, 72 89| g5x140x15 65 140 15 116 134

45x100x12 45 100 12 72 89| g5x145x15 65 145 15 116 134
48x 80x10 48 80 10 60 74| grx110x12 67 110 12 87 104

48x 85x10 48 8 10 60 74| grvqi15x12 67 115 12 87 104
48% 9010 48 90 10 60 74

2 7
50x 80x10 50 80 10 60 74 ggilggiis gg 133 :2 73 gg
50x 85x10 50 85 10 60 74

50x 90x10 50 90 10 60 74 | 70x110x12 70 110 12 87 104
50x 95x12 50 95 12 72 89 | 70x115x12 70 115 12 87 104
50x100x12 50 100 12 72 89 | 70x120x15 70 120 15 96 114
50x110x12 50 110 12 87 104 | 70x125%x15 70 125 15 9% 114
50x115x12 50 115 12 87 104 | 70x130x15 70 130 15 96 114
52x 80X10 52 80 10 60 74 70x150x15 70 150 15 126 144
52% 85%10 52 85 10 60 74 70x160x15 70 160 15 126 144

52x 90x10 52 90 10 60 74| 72x110x12 72 110 12 87 104
55% 80x10 55 80 10 60 74 ?2X115X12 72 115 12 87 104

|
l
ﬂez—'.B

55x 85x10 55 85 10 60 - 74| 75x110x12 75 110 12 87 104
55x 90x10 55 90 10 60 74| 75x115x12° 75 115 12 87 104

55x 95x12 55 95 12 72 89| 75x120x15 75 120 15 96 114
55x100x12 55 100 12 72 89| 75x125x15 75 125 15 96 114

® 55x120x15 55 120 15 96 - 114 | 75x130x15 75 130 15. 96 114

55x125x15 55 125 15 96 114 | 75x150x15 75 150 15 126 144
55x130x15 = 55 130 15 96 114 | 75x160x15 75 160 15 126 144

56x 80x10 56 80 10 60 74| ,gyq10x12 76 110 12 87 104

Relative axial 56x 85x10 56 85 10 60 74

76x115x12 76 115 12 87 104
movement of | s6x 90x10 56 90 10 60 74
ing of mounted ‘ 78x110x12 78 110 12 87 104
seul~.5 mm 60x 95x12 60 95 12 72 89

. , 78x115x12 78 115 12 87 104
(020inch) (from | gox100x12 60 100 12 72 89 | XX > 8

one end position

to the other). 60x110x12 60 110 12 87 104 | 80x110x12 80 110. 12 87 104
ggéug;glglgts 60x115x 12 60 115 12 87 104 | 80x115x12 80 115 12 .87 ‘104
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GMN Non-Contact Seals. Table of Dimensions - Gap Seals

For ordering simply specify seal Dimensions
type and dimensions. e

d -

0
N
\

0 e

o

Type d D b € € Type d D b € e
5)-6-G) mm mm mm mm mm| ¢)-6)-G) mm mm mm mm mm

I
io
Q
| &
rﬂ
80x120x15 80 120 15 96 114 | 110x140x15 110 140 15 116 134 -
80x125x15 80 125 15 96 114 | 110x145x15 110 145 15 116 134
80x130x15 80 130 15 96 114 | 110x150x15 110 150 15 126 144 Mounting
80x140x15 80 140 15 116 134 |110x160x15 110 160 15 126 144 Dimensions
80x145x15 80 145 15 116 134 | 110x1720x15 110 170 15 146 164
80x170x15 80 170 15 146 164 |110x180x15 110 180 15 146 164
80x180x15 80 180 15 146 164 |110x190x15 110 190 15 166 184
62x110x12 .82 110 12 67 104 | 110X200x15 110 200 15 166 184

82x115x12 82 115 12 87 104 | 115x150x15 115 150 15 126 144
85x120x 15 85 120 15 96 114 115x160x15 115 160 15 126 144

85x125x15 85 125 15 9% 114
85x130x15 85 130 15 9% 114
85x150x15 85 150 15 126 144
85x160x15 85 160 15 126 144

120x150x15 120 150 15 126 144
120x160x15 120 160 15 126 144
120x170x15 120 170 15 146 164

o5 170x15 85 170 15 146 164 | 120X180X15 120 180 15 146 164
85x180x15 85 180 15 146 164 | 125x170x15 125 170 15 146 164 /“M
90x125x15 90 125 15 96 114 | 4305 170x15 130 170 15 146 164 ek
90x130x15 90 130 15 96 114 | 135x180x15 130 180 15 146 164 ®
90x140x15 90 140 15 116 134 | 139x190x15 130 190 15 166 184 m
90x145x15 90 145 15 116 134 | 1394500x15 130 200 15 166 184 ;
90x150x15 90 150 15 126 144 ®
90x160x15 90 160 15 126 144 |135x170x15 135 1720 15 146 164
90x190x15 90 190 15 166 184 |135x180x15 135 180 15 146 164
90x200x15 90 200 15 166 184 -

138x170x15 138 170 15 146 164
95x140x15 95 140 15 116 134 | 133x180x15 138 180 15 146 164
95x145x15 95 145 15 116 134 o
95x 170X 15 95 170 15 146 164 | 140x170x15 140 170 15 146 164 [ &
95x 180X 15 95 180 15 146 164 | 140x180x15 140 180 15 146 164 )
95x190x 15 95 190 15 166 184 | 140x190x15 140 190 15 166 184 W
95x200x15 95 200 15 166 184 | 140x200x15 140 200 15 166 184 B
100x140x15 100 140 15 116 134 148X 190x 15 148 190 15 166 184 @
100x145x15 100 145 15 116 134 | 148x200x15 148 200 15 166 184
100x150x15 100 150 15 126 144
100x160x15 100 160 15 126 144 | 150x190x15 150 190 15 166 184
100x190x15 100 190 15 166 184 | 150X200x15 150 200 15 166 184 Relative %ig}

moveme,
100x200x15 100 200 15 166 184 55 100x15 155 190 15 166 104 r‘,ﬂ',’é’,egfa,?,gfﬁffé
105x140x15 105 140 15 116 134 | 1554700x15 155 200 15 166 184 seal ~.5 mm
105x145x15 105 145 15 116 134 (020 inch) (from
105x150x15 105 150 15 126 144 | 160x190x15 160 190 15 166 184 | Oneendposiion
105x160x15 105 160 15 126 144 | 160x200x15 160 200 15 166 184 Mounting fits
see page 18.
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Figure 15

Figure 16

GMN Non-Contact Seals. Typical Applications

17

5 mm deep /
annular groove

.L_‘

VA

0

lubricating

oil/water
mixture

drain hole

Sealing an electric motor

Two GMN Labyrinth Seals, “I”
Type, of special design prevent
entry of dust and loss of grease.

The spacing ring usually
placed between the ball bearing
and the fan wheel is integrated
in the seal inner ring.

Thus an economical solution
for high volume production
quantities is achieved.

14

Double sealing of a spindle

The application shown in
figure 15 requires two sealing
functions against two different
heavy splashing liquids. The
solution is to use two GMN
Labyrinth Seals “M” Type.

Sealing the axle of a

special vehicle

The combined seal shown in
figure 16is just a proposal, not
an economic product. If there is
more space a stock item lip seal
and a non-contact seal can be
used.

One seal is used to prevent
penetration of the cutting oil
from the outside.

Liquid splashed into the first
gap is centrifuged by the
peripheral grooves of the “M”
Type seal into a circular groove
of at least 5 mm depth.

The cutting oil can flow back
to the outside via a drain hole.
Using the same system oil
lubricant will be led back to the
reservoir by the second seal.

The GMN Labyrinth Seal “L"
Type protects the lip seal
against coarse and fine granular
contamination as well as
against heavy splashing water.

If some water penetrates the
seal when the axle is immersed
into water for a short time the

~grease lubricated bearings are

protected by the lip seal.

This combination of contact
and non-contact seals increases
the life of the entire unit.

Figure 17
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GMN Non-Contact Seals. Design and Performance of the
Labyrinth Seals

GMN Labyrinth Seals are
complete units of two rings of
metallic material with built in
labyrinth, and are ready for
mounting but inseparable. They
are manufactured by a patented
production process; the inner
ring of steel and the outer ring
of aluminum. The profiles show
at least three labyrinth peaks.
Standard models are supplied
with widths of 10, 15 or 20 mm
depending on seal diameter.

For a wide range of applications
GMN offer two different designs:

Figure 8

The “L" Type for coarse and
fine granular contamination
and light splashing liquids.

_ Figure 9

The “M” Type for coarse and
fine granular contamination
and heavy splashing liquids.

The “I" Type is the basic
model, from which the “M” Type
was developed.

The “M” Type seal is designed
with peripheral grooves which
allow liquids splashed into the
first labyrinth gap to be centri-
fuged into a circular groove of
customers mating part. The
liquid may flow back via a drain
hole to the reservoir or to the
outside - depending on the
application.

The correct dimensioning of the
cross section of the circular

groove and the drain hole is a
necessary requirement for high
sealing efficiency. An increase
of sealing efficiency of GMN
Labyrinth Seals may be achiev-
ed by using an additional
pressure of at least 50 hPa - i.e.
20 inches water - depending ori
the application.

For special applications e.g. if
a certain pressure has to be

~ reduced it will be useful to use

two or more seals beside each
other. If two or more seals are
used, spacing rings should be
used between the inner rings of
every pair of seals, with a
minimum width of 0.5 mm.

The maximum efficiency of a
non-contact seal is achieved
during rotation. For some
applications, if heavy splashing
liquids are expected while -
machine parts are stationary,
care should be taken that
splashing directly onto the seal
does not occur. This can be
achieved easily by a disc or-a
shield, which should be
mounted on the shaft.

Labyrinth-gap

The precision of the rings and
the accuracy of the gap are
ess?ntial to the efficiency of the
seal.

Due to the special production
process and special design GMN
Labyrinth Seals fulfill this
requirement.

Care has to be taken that the
end play of the seal is larger

-than the expansion of the

mating parts or clearance of the
bearing.

The axial clearance is shown in
the table of dimensions, see
page 8. Axial and radial clearan-
ces of GMN Labyrinth Seals are
approximately the same.

They do affect eachother.

The labyrinth gap of the GMN
Labyrinth Seal is designed, so
that a good compromise bet-
ween high sealing efficiency
and sufficient axial and radial
clearance is achieved. For many
antifriction bearings applied to
the same assembly where a
GMN non-contact seal is used
the clearance of the seal will be

larger than the bearing
clearance. You will have to
check if axial end play is
sufficient.

Special design for

high requirements of axial

movement

For very high axial clearance
requirements we show a
possible solution, see figure 10.

Z 7
7 N

N

1 =

hi

Figure 10

The design shows a ball bear-
ing working as a loose mounted
bearing. The shaft may slide
inside the hub in axial direction,

- so there will be no relative

motion between the seal’s inner
and outer ring. If necessary the
design could be changed to a
hub sliding inside the housing.

An additional solution for high
requirements of axial clearance
can be offered by especially
produced seals with increased
end play inside the seal. Please
send detailed information about
your requirements to our
technical staff and we will
check the possibilities from a
production point of view. If we
find a compromise we will
contact you again.

Please bear in mind, that special
production will take excess
time and will cause additional
cost. Therefore we ask you to
contact our technical staff at
the earliest stage of your design
project to prevent delays.

If aggressive or corrosive
mediums are to be sealed, GMN
Labyrinth Seals can be made
from different materials. Please
contact our technical staff at
the earliest stage of your
design to discuss solutions.
Special material will need
special tools and therefore a
longer time of delivery.

Requirements
for increased
end play -
please contact
our technical
staff.

You have to
seal against
aggressive or
corrosive con-
tamination
and need spe-
cial material -
please consult
with our
technical staff
for the best
solution.



GMN Non-Contact Seals. Table of Dimensions - Labyrinth Seals

»L« Type »M« Type

><——5——< . h—b—’j
|

) c |
3 F i
% % | Sa = end play in mounted

position (total axial
movement of both rings
il oa il from one end position to
e —e = e—4——F—2& 2 the other).
For ordering:
Type and dimensions are
, sufficient.
%> 2 : Special dimensions on request.
For sealing against coarse or For sealing against coarse or
fine granular contaminants and fine granular contaminants and
light splashing liquids. heavy splashing liquids.

Type d D b C e Sa Type d D | b |c e Sa
»Le  »Me mm (mm {mm |{mm |mm |mm | »L¢ »M« mm |[mm [mm mm |{mm |mm
15X 26x 8 15 26 8 25|24 1035 | 100x120x14 | 100 |120| 14 | 4 |[115 |07
18x 28x10 | 18 28 | 10 3 26 (0,38 | 110x130x15 | 110 (130|115 |5 (125 | 0,7
20x 28x10 | 20 28 | 10 3 26 (0,38 | 120x140x15 | 120 |140| 15 | 5 (135 | 07
20x 30x10 | 20 30 | 10 3 28 |038 | 130x150x15 | 130 |150| 15 |5 (145 | 0,7
22X 30x10 | 22 30 | 10 3 28 (0,38 | 140x170x15 | 140 |170| 15 | 5 (165 | 0,7
25x 37x10 | 25 37 | 10 3 34 |0,38 | 150x180x15 | 150 |180| 15 | 5 |175 | 0,7
28x 39x10 | 28 39 | 10 3 36 [0,38 | 160x190x20 | 160 |190| 20 | 5 (1845| 0,8
30x 42x10 | 30 42 | 10 | 3 39 |0,38 | 170x210x20 | 170 21020 | 5 [204,5| 0,8
32x 45x10 | 32 45 | 10 3 | 42 {04 | 180x210x20 | 180 21020 | 5 |2045| 08
35x 47x10 | 35 47 | 10 3 44 104 190x230x20 | 190 |230|20 | 5 |[2245| 0,8
40x 52x10 | 40 | 52 | 10 3 49. {04 | 200x230x20 | 200 (230| 20 | 5 [224,55| 0,8
42}( 55x10 | 42 55 10 3 52 104 |210x250x22 | 210 |250| 22 | 5 [244,5| 1,0
45x 55x10 | 45 551 10 3 52 104 Type series with increased end play
45X 62x10 | 45 62 |10 | 3 | 59 (04 — :
48x 62x10 | 48 62 | 10 3 59 |04 Special sizes for spindle noses
50x 62x10 | 50 62 | 10 3 |59 (04 |6983x 85x10 (6983 (85|10 | 3 81 | 0,42
52x 68x10 | 52 68 | 10 3 65 |04 |8888x108x10 | 88,88 |108| 10 | 3 | 103 | 0,42
55x 68x10 | 55 68 | 10 3 65 (0,4 [101,60x120x10 [101,60 [120.( 10 | 3 [ 115 | 0,42
58x 72x10 | 58 72 | 10 3 68,5| 0,4
60x 72x10 | 60 72 | 10 3 68,5(04
60x 80x10 | 60 80 | 10 3 76 |04
63x 80x10 | 63 80| 10 3 76 |04 Mounting fits: )
65x 80x10 | 65 | 80| 10 | 3 | 76 |04 Housing K7; M7
65x 85x10 | 65 | 85| 10 | 3 | 81 |042 Shaft _h6; 6

’ see tolerance table page 18
68x 85x10 | 68 | 85| 10 3 81 |042
70x 85x10 | 70 | 85 | 10 | 3 | 81 042 Remark: Mounting fits HZ, G7
70x 90x10 | 70 90 | 10 3 86 |042 respectively g6, f7, can be used,
72X 90x10 | 72 | 90| 10 | 3 | 86 |042 b;llt t?deg tl;e GgIN Labyrinth Seal
' should be fixed with special
75x 90x10 | 75 | 90| 10 | 3 | 86 | 042 industrial glue (e.g. Loctite) into
80x100x10 | 80 | 100 | 10 [ 3 | 95 | 042 the housing and onto the shaft.
90x110x10 | 90- | 110 | 10 3 |105 |042 ) . ]
100x 120x10 {100 | 120 | 10 | 3 |115 | 042 Design and dimensions are

subject to change.



GMN Non-Contact Seals. Design and Performance of the Gap Seals

long
leg

short
leg

drain

Figure 11

The peaks of the profile are
produced in a conical form, thus
the diameters of the sealing
gaps are increased step by step
from e, on the dry side to €, on

the side facing the contaminant.

The sealing gap is of high
accuracy and close tolerance,
this is achieved by turning both
rings with the same tool.

Due to the design of the
conical form the length of the
gap is increased. This is a
prerequisite for the laminar
boundary layer aligned to the
direction of rotation to get in
contact with the opposite wall
of the gap. Thus a first barrier
against contaminants (espe-
cially gaseous contaminants) is
built, even at low speeds.

Based on the conical design
the sealing gap has a short leg
pointing at the dry side and a
long leg pointing at the conta-
minant side, which guarantees
that contaminants penetrating
the first step will be centrifuged
back by centrifugal force.

A small static head between
the side facing the contaminant
and the dry side of the seal may
destroy the equilibrium.

A small amount of the
contaminant may infiltrate into
the sealing gap against decreas-
ing centrifugal force to a point
where a new equilibrium is
achieved.

Thus the situation will be
stabilized and penetration of

contaminants will be prevented.

Non-contact seals are able to
seal only against a small
pressure gradient. For higher
values a contact- or lip seal will
be necessary.

For applications with abrasive
contaminants, a nen-contact
seal may protect the lip seal
against the coarse contaminant
to increase the life of the whole
sealing system. See page 16
figure 21.

For some applications it is
possible to reduce the pressure
gradient to a level which can be
accepted, by using two or more
non-contact seals side by side.
A spacing ring between the two
inner rings would be necessary
- minimum width 2 mm. It is
not possible to give guidelines
for the relationship between
static head and number of
seals, without actual tests.

When GMN Gap Seals start to
turn after having been station-
ary, liquids remaining in the
larger diameter peripheral
groove will be centrifuged in the
direction of the larger diameter
- step by step, finally to e,.
Movement of liquids in the
direction of e, will not occur.

To seal against heavy splashing
liquids we suggest using a GMN
Gap Seal Ga) Type for inner ring
rotation or (Si) Type for outer
ring rotation. These seals have
an axial drain milled or molded
into the stationary ring. The
drain is located at the seals
lowest point, even located lower
than maximum sealing
diameter. This drain fulfills two
functions:

1. liquids which have
penetrated the first sealing
gap with a certain pressure
are relieved at the discharge
port. :

2. liquids which have
penetrated the seal while
being stationary are guided
by the single steps of the
labyrinth profile to drain back.



Figure 12

This is the basic design which
can be used against light
splashing of liquids and/or fine
or coarse granular contamina-
tion. For either inner ring
rotation or outer ring rotation.

_;_.__._r_

Figure 13

QPR

Type

This design with a drain at
the outer ring can be used
against heavy splashing of
liquids and/or fine or coarse
granular contaminants.

For inner ring rotation only!

Figure 14

This design with a drain at
the inner ring can be used
against heavy splashing of
liquids and/or fine or coarse
granular contaminants.

For outer ring rotation only!

The three drawings shown
above are guides for the best
choice of GMN Gap Seals. The
most efficient design depends
on whether the shaft or the
housing rotates.

10

GMN Non-Contact Seals. The Best Choice/Mounting Instructions/
Material of the Gap Seals

One of the prerequisites for
the best performance of the
seal is the correct mounting of
the seal. Below we list some
guidelines.

Mounting Position

It is very important that the
GMN Gap Seal is mounted
correctly. The bigger labyrinth
diameter must be pointing to
the contaminant. If the seal is
used for two sealing functions -
to prevent infiltration of
contaminants into a unit and to
retain the lubricant inside the
unit - two GMN Gap Seals
should be used in opposite
directions. A spacing ring
between the two inner rings
would be necessary - minimum
width of spacing ring is 2 mm.
See fig.22, page 16.

ith the (g Type and the

Type care should be taken that’

the built in drain is at the lowest
point of the stationary part of
the GMN Gap Seal.

Radial Clearance

Loose radial clearance must
be avoided by accurate bearing
support. Out of roundness of
shafts and housings have a
large influence on the sealing
function - they must be kept to
a minimum.

Axial Clearance

GMN Gap Seals allow an axial
clearance of .5 mm (.020 inch) in
total - that means .25 mm
(.010 inch) in each direction from
the flush position of the inner
and outer rings of the seal.

Axial Wobbling

To prevent axial wobbling of
the rotating ring it should be
mounted against a shoulder.
The shoulder should be square
to the shaft and be within a
close tolerance.

Mounting ]

The best method of mounting,
to achieve a non-contact and
wobblefree rotation of the GMN
Gap Seal, is to push both rings
together into the mating parts
by means of a mounting
bushing. If this is not possible
one should try to mount inner
and outer rings fixed to each
other by a split distance ring,
which can be removed after
mounting.

The high quality plastic
material used for the standard
model of GMN Gap Seals is well
known for its stability and
chemical resistance in a large
number of applications in the
capital goods and consumer
goods industries. Due to its
resistance to bacteria and fungi
this material can be used in
Food Processing and Food
Conveying Industries. The
temperature range for using
this material covers -40°C
(-40°F) and + 60°C (140 °F).

The chemical resistance
includes for example:

alcohols; aldehydes, esters,
ethers, hydrocarbons (motor
oils, gasoline), agricultural
chemicals, weak acids and
bases.
The peripheral speed of shafts
that GMN Gap Seals are
mounted on is limited at
80m/sec. At higher speeds the
pressfit is decreased by
centrifugal force and exact
location and connection of the
inner ring and the shaft cannot
be guaranteed. If speeds and/or
temperatures are in the upper
tolerance range one can use
some industrial adhesive to fix
the inner ring on the shaft, such
as Loctite No. 675. For extremely
high temperatures and/or
speeds the inner ring can be
made from a different material -
(plastic or metallic).

Dusty Envirenment

Pregreased Seal

For some applications the
efficiency of GMN Gap Seal
(S Type is increased when filled
with grease. This greasing can
be done at the GMN plant. If you
feel a pregreased seal is
necessary, please mark your
order “grease needed”.
Also state the brand name if a
special grease is needed
depending on your contami-
nant.

Pregreasing is possible for GMN
Gap Seal (8) Type only.




GMN Non-Contact Seals. Contents - Both Systems

Contents - Both Systems

Introduction - Main Benefits - Group of Customers

Mating Parts

Mounting Instructions for Both Systems

General Information about the Labyrinth Seals

Design and Performance of the Labyrinth Seals

Table of Dimensions - Labyrinth Seals

W oI N Y| U | H | WD

Design and Performance of the Gap Seals

The Best Choice / Mounting Instructions/
Material of the Gap Seals

P
o

Table of Dimensions - Gap Seals 11 - 13
Typical Applications 14 - 17
Tolerance Table 18
Technical Advice - The new production program | ]9

The GMN Labyrinth Seal. The GMN Gap Seal.

This seal is manufactured It is produced of high quality
from steel and aluminum. The plastic material, which provides
high accuracy of inner and remarkable resistance to a
outer rings labyrinth profile wide variety of chemicals.
is achieved by a special The material is bacteriastatic
production process. and fungistatic and therefore
By this process, the non- utilized frequently in the Food
separable connection of the Processing Industry.

steel inner ring and the alu-
minum outer ring is achieved.
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GMN Non-Contact Seals. Introduction - Benefits

Modern design, with respect
to minimum loss of energy,
requires long life and lowest
power loss due to friction of all
components. One of GMN’s ans-
wers to this challenge is a wide
range of high quality and high
precision ball bearings. Another
answer is producing non-con-
tact seals of two different types:

GMN have designed complete
units ready for mounting. They
give economic solutions for
many sealing problems, which
allow non-contact sealing of
rotating machine parts.

GMN Labyrinth Seals are pro-
duced from metallic material,
inner ring - steel; outer ring -
aluminum, by a special and
patented production process,
‘which guarantees the total
identity of inner rings and outer
rings labyrinth profile. Thus a
highly efficient seal against
splashing liquids and/or coarse
and fine granular contaminants
is achieved.

GMN Seals can be used for
many applications under
extreme conditions, high
speeds and high temperatures.
The standard model can be
used up to temperatures of
170°C (340°F) at the aluminum
outer ring. Temperature of the
shaft and seal’s inner ring may
be higher. If a non-contact seal
is needed for higher tempera-
tures please contact our tech-
nical staff.

The GMN Gap Seal.

For the standard model a high
quality plastic material is used
which provides remarkable
resistance to a wide variety of
chemicals. This material enables
the seal to be used in a broad
range of applications. It is often
used in the Food Processing
Industries. The plastic material
which is of a high strength can
be used for temperatures of
-40°C to 60°C (-40°F to 140°F).

A very high accuracy of the
labyrinth gap is achieved by
turning the molded inner and
outer ring of the seal with the
same tool. The very smooth
surface achieved by this turning
process is a prerequisit for the
higlll efficiency of the GMN Gap
Seal.

Main benefits ,

Compact design

Dimension equal or similar to
those of antifriction bearings or
contact seals.

No contact

No wear and no heat caused by
the seal.
No friction power loss.

Almost unlimited life

No costs for maintenance and
replacement.

Low cost for mating
parts and mounting fits

Large tolerances allowed for
shaft and housing.

Hardening and grinding is not
necessary for customers parts.

Metallic material

No speed limit - applicable at
temperatures up to 170°C
(340°F).

Plastic material up to
200 mm outer diameter
of the seal

Resistance against many types
of chemicals, bacteria and fungi.
Therefore GMN Gap Seals are
ideal for the Food Processing
Industry at temperatures up to
60°C (140°F). -

Independent from Sense ot influenced by reversal of
of rotation rotation.
Design of labyrinth gap and
. . the above mentioned benefits
High standard sealing allow the use of GMN Non-

efficiency at reasonable
cost

Contact Seals even for appli-
cations which have been solved
with contact seals or with home
designed, expensive, labyrinth
profiles.

GMN Non-Contact Seals
can be used for inner
ring and/or outer ring
rotation

Applications

GMN Non-Contact Seals are
supplied to the manufacturers
of the following types of
machines and equipment:

Machine Tool Industry

Testing Equipment

Packaging Machines

Textile Machines

Food Processing Machines

Driving Units

Mechanical Conveying Equipment

GMN Non-Con-
tact Seals allow
for a certain axial
end play which
is listed in the
different tables
of dimensions.

If installed in
flush position
one can use half
the value in
either direction.



The dimensions of GMN Non-
Contact Seals are close to anti-
friction bearing or contact seal
standards. On request we will
produce seals with special
dimensions. If in doubt please
contact our technical staff.
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Figure 1

Mounting Dimensions

The drawings right are a
guide for the design of mating
parts. To achieve the best
function of GMN Gap Seals the
connecting diameters should
not exceed minimum or
maximum sizes marked right.

GMN Non-Contact Seals. Mating Parts

Mounting fits

Contact seals, especially at
higher speeds require harden-
ing of the shaft as well as a
high surface finish at the
sealing location. With the use
of GMN Non-Contact Seals,
hardening and grinding of the
mating parts is not necessary.
Tolerances of the seal have
been designed so that
mounting fits usual for anti-
friction bearings can be
accepted.

ODH8

15°

01xb
Drain

Figure 3a

Figure 2

For GMN Labyrinth Seals:
Housing K7,M7 orN7
Shaft hé,j6orké

In any event the necessary
press fit will be obtained.

Additional bonding elements
normally will not be necessary.
If it's necessary to decrease the
press fit due to the design of
the whole assembly, fits H7, G7
respectively g6 and f7 can be
used. With these fits industrial
glues for additional bonding of
the GMN Labyrinth Seal onto
the shaft and into the housing
should be used.

GMN Gap Seals are produced
with tolerances on the inner
and outer diameters which
allow for a tight pressfit with
customers mating parts as
marked below.

Housing H8
Shaft
(diameter up to @ 80mm) h10
Shaft

(diameter above @ 80mm) h9

Fits usual for antifriction
bearings may also be selected.

Surface finish Rt = 4um

(3.6 micro inches)
The length "I" of the chamfered.
edge of shaft or housing
depends on the width "b” of the
seal.l = 0,1xb.

Figure 3b

Figure 3¢



GMN Non-Contact Seals. Mounting Instructions for Both Systems

Method I
(Face mounting position)

For these applications we
recommend mounting by a
mounting bushing, which
covers the inner and outer rings,
see figure 4a. Due to the fact
that both rings are almost of the
same width they will be located
in the working position after
mounting. The difference of
width, 0.1 mm in total, does not
matter for normal applications.
The outer ring will be, at
maximum, 0.1 mm wider than
the inner ring.

For high precision units or
when axial clearance has to be
used totally one can machine a
recess on the mounting bushing
and thus put the two rings into
the position required.

2 chamfer
<
70
Figure 4a

With the GMN Gap-Seals
basicaly the same mounting
instructions are applicable. The
only difference would be the
fact that both - inner and outer
ring - are of the same width.

Method II
(Mounting position inside the
unit)

For assemblies where face
mounting is not possible due to
the design, GMN-Labyrinth Seals
may be installed the following
way, see figures 5a,5b, 5¢.

Y

Figure 5a

GMN Labyrinth Seal pre-
assembled on the shaft

Sa _pfle
2

I

Figure 5b

The shaft is slowly pushed
into the bearing housing. The
bearing flange is held in the
correct position by a split shim
of width Sa/2.

y.

Mounting bushing
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of housing
Figure 4b

Figure 5c¢

The shim is removed and the
flange is fixed by screws.
Now the labyrinth ring is
installed in the correct position
for operation.

Method 111

This method can be used
when neither face mounting
nor preassembly on the shaft is
possible, see figures6a and 6b

[ L
Figure 6a

GMN Labyrinth Seal pre-
assembled inside the housing
flange.

shim removed
after assembly

L

Figure 6b

The shaft is slowly pushed
into the bearing’s housing while
the outer ring of the labyrinth
seal is held in the right position
by a split shim of high accuracy.

After mounting the shim is
removed and both rings of the
seal are in the correct position.

One of the
most important
requirements
for the moun-
ting of GMN
Labyrinth
Seals is to
guarantee
wobblefree
running of the
inner ring.
Therefore we
recommend
that the inner
ring should be
pressed against
a solid shoulder
of the shaft
as shown in
the section
“Typical Appli-
ca tlons",fsee
age 14, figure
?5. %he sho%lder
and the shaft
must be square
and within a
close tolerance.
Three different
methods
which are
commonly
used for
mounting are
shown beside.



Comparison of contact seals and non-contact seals :

Non-Contact Seal - Labyrinth Seal

Contact Seal - Lip Seal
sliding causes wear

No sliding - no wear

Power loss

No power loss - savings of
energy, smaller driving units

Heat caused by the seal

No heat caused by the seal

Speed limit caused by the seal

No speed limit

Life depending on wear

No limit for the life

Lubricant necessary at
sealing location

No lubricant necessary

Hardening and grinding
necessary for shafts due to wear
(especially at high speeds)

No hardening and grinding
necessary for the matlng parts

Temperature limit - low - caused
by material used:
rubber or plastic

Temperature limit - high -
material: steel and aluminum
170°C (340°F)

Ease of mounting

Ease of mounting

Space requirements - small

Space requirements:
Prewously large

ustom made labyrinths)
today: small
(GMN Labyrinth Seal)

To be applied with:
grease lubrication
oil lubrication

Water may cause problems
because water lubrication at the
sealing location will increase
wear

Fine or coarse granular con-
taminants - will increase wear.

To be applied with:

grease lubrication

oil lubrication (oil level has to be
under sealing diameter).

Water - if corrosion proof material

is used and water level is under

the sealing diameter - will cause

no problem
Fine or coarse granular con-
taminants can be sealed reliably.

Test results

o
o

seal

EN
o

Spindle with contact

GMN Non-Contact Seals. General Information about Labyrinth Seals

Due to the technical progress
nowadays it is necessary to find
the best solution for every
component used on newly
designed machinery, to save
costs on energy and
maintenance.

One important machine
element is the sealing system to
be used. Many different require-
ments have to be fulfilled by a
seal.

For a large number of appli-
cations one can use non-con-
tact seals. Very often it is too
expensive to build a special
labyrinth seal. It is necessary to
manufacture 14 fits to get a seal
with only 3 labyrinth steps.

Furthermore the mounting
space required by custom made
labyrinth seals is very large.
Based on these disadvantages
the use of non-contact seals
was very low in the past.

Since 1975 GMN have offered

non-contact seals, ready for

mounting:

The GMN Labyrinth Seal.

This seal has become famous

for its compact design.

The advantages in comparison

with contact seals or custom

made non-contact seals are

shown beside.

The GMN Labyrinth Seal fulfills

the following requirements for

non-contact seals:

- Low cost

- small mounting space

- ease of mounting

- reliable sealing against
splashing liquids and granular
contaminants.

Sometimes a combination of
contact seal and non-contact
seal may solve very difficult
sealing problems. For example
if a gear box is lubricated with
large amounts of oil - oil level
higher than the sealing diame-
ter - and bearings are to be
protected against very coarse
contamination. For this type of
application a GMN Labyrinth

¥
A=
<
&
g a0 , Seal can be used to protect the
= A contact seal and increase the
g m . :
o 2 £ shaft speed 1000 Ip life of the whole system this
5 / way.
IS / - Spindle with GMN
E © / 1~ Labyrinth Seal
E N ' . (Temperature
0 10 20 30 40 50 60 70 Increase caused by
Time in min the antifriction

bearings - not by the
Figure 7 non-contact seal.)




GMN Non-Contact Seals. Typical Applications

. . The GMN Labyrinth Seal
Sealing a high frequency “L’ Type has to protect the high
- - precision bearings against
grinding spindle grinding chips and lightly
splashing liquids.

The excess pressure caused
by the oil mist lubrication
increases the sealing efficiency.
To protect the seal against
splashing liquids when the
spindle is stationary an
additional front plate should be
used.

Figure 18

Sealing a drilling sleeve

The grease lubricated
bearings have to be protected
against cutting oil and chips.
Due to the vertical mounting
position the flange must be
designed correctly because it is
not possible to protect the in-
side against vertical splashing
liquids by an uncovered non-
contact seal.

Sealing a conveyer roller

TTT2I oD L L L LLLL L

Figure 20
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Figure 19

The grease lubricated ball
bearing of the roller has to be
protected against dust and
coarse granular contamination
from the outside:

Mounting

For mounting a bushing is
used to push the seal onto the
shaft and into the housing in
one operation. To reach
wobblefree running make sure
that the inner ring is square
against the shoulder of the
shaft.

15



GMN Non-Contact Seals. Typical Applications

Sealing a gearbox with oil-

level up to the middle of the
shaft

With this application it is
absolutely necessary to use a
contact seal to keep the
lubricant inside the gearbox.

It is impossible to use a
non-contact seal if the level of
the lubricant is higher than the
sealing diameter.

A GMN Gap Seal is used to
- protect the lip seal against
rough contamination and to in-
crease the life of the whole
sealing system.

Sealing a grease lubricated

antifriction bearing

To Keep the grease inside
the unit and to prevent
penetration of dust, coarse
granular contamination and
light splashing liquids, two GMN
Gap Seals in opposite sealing
directions can be used. One
facing the lubricant, the other
facing the contaminant. To get
the best sealing function a
spacing ring is placed between
the two inner rings.

Figure 23
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Mounting:

There is no axial limitation for
the mounting depth of the GMN
Gap Seal. Therefore it is
necessary to true the face of the
seal to the face of the housing.

The face of the housing has to
be square to the housing bore.

Figure 22

This figure shows an applica-
tion, where two GMN Gap Seals
are used with opposite sealing
directions. One is protecting the
bearing against penetration of
coolant and dust. The other one
is used to Keep the grease
inside the spindle. To obtain the
best sealing function a spacing
ring on the shaft with at least
2 mm width should be used.

Figure 24

Sealing a conveyer roller

Conveyer rollers have to fulfill
the same requirements as
transport cylinders.

Figure 24 shows a specially
designed GMN Gap Seal (S) Type
protecting grease lubricated
antifriction bearings against
splashing fluids, dirt or dust.



GMN Non-Contact Seals. Typical Applications

automotive wheel bearing

For this application we

recommend a GMN Gap Seal
Type filled with grease as

additional sealing to prevent the
penetration by splashing
liquids, dirt and dust. Ease of
mounting for car repair
purposes is achieved by this
design.

AN
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Figure 26

Sealing a work spindle

(two different working
positions)

A work spindle should be
used for two applications with
minimum change of parts (only
the cover plate and the seal
housing are to change).

Figure 27 a shows an
application with the sealing
location on the bottom. The
cover plate is designed with
drain holes for centrifuging out
penetrating liquids.

Figure 27b shows the design
of the cover plate without drain
holes if heavy splashing liquids
are applied to a seal on top of
the assembly.

Sealing a spindle bearing
(machine tool)

Against heavy splashing
coolant the spindle bearing of a
machine tool is protected by a
GMN Gap Seal (59 Type with
drain. To protect the seal against
splashing coolant while the
spindle is stationary a cover
plate can be placed in front of
the seal.

Please allow for a drain hole in
the housing.

7
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Figure 25

TN

Figure 27a

Figure 27b
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GMN Non-Contact Seal. Tolerance Table

Housing Extract of DIN 7161
Normal size in mm Housing tolerance in 0.0001 inches (0.001 mm)
above 10 18 30 50 80 120 180
to 18 30 50 80 120 180 250
K7 + 2(6)|+ 2(6)[+ 3(2)|+ 4( 9|+ 4(10)|+ 5(12)|+ 5(13)
— 5(12)|— 6(15)|— 7(18)|— 8(21)|—10(25)|—11(28)|—13(33)
M7 0 0 0 0 0 0 0
— 7(18)|— 8(21)|—10(25)|—12(30)|— 14 (35)|— 16 (40) | — 18 (46)
N7 — 2(5)|— 3(7)|— 3(8|— 4(9]|— 4(10)|— 5(12)|— 6(14)
— 9(23)|—11(28)|—13(33)|—15(39) |— 18 (45) | — 20 (52) | — 24 (60)
}7 additional glueing of the alu- |+ 7(18) |+ 8(21) |+ 10(25)|+ 12 (30) | + 14 (35) | + 16 (40) | + 18 (46)
minum outer ring necessary 0 0 0 0 0 0 0
additional glueing of the alu- |+ 11 (27) [+ 13 (33) |+ 18 (39) |+ 18 (46) |+ 21 (54) | + 25 (63) | + 28 (72)
minum outer ring necessary 0 0 0 0 0 0 0
G7 2dditional glueing of the alu- | + 9(24) |+ 11(28) |+ 13(34) |+ 16 (40) [+ 18 (47) |+ 21 (54) |+ 24 (61)
minum outerringnecessary |+ 2( 6)|+ 3( 7)|+ 4( 9)|+ 4(10) 5(12) |+ 6(14)|+ 6(15)
Shaft
Shaft Extract of DIN 7160
Normal size in mm Shaft tolerance in 0.0001 inches (0.001 mm)
above 10 18 30 50 80 120 180
to 18 30 50 80 120 180 250
h6 0 0 0 0 0 0 0
— 4(11)|— 5(13)|— 6(16)|— 7(19)|— 9(22)|—10(25)|—11(29)
ho 0 0 0
— 34 (87) |—39(100) |—45(115)
h10 0 0 0 0
—28(70) |— 33 (84) |—39(100) |—47 (120)
i6 + 3(8) |+ 4(9 |+ 4(11)|+ 5(12)|+ 5(13) [+ 6(14) |+ 6(16)
J -~ 1(3)|- 2(4) |- 2(5)|— 3(2)|- 4(9|- 4(11) |- 5(13)
K6 + 5(12) |+ 6(15) [+ 7(18) |+ 8(21)|+ 10(25) |+ 11(28) |+ 13(33)
+ 0( )|+ 1(2)|+ 1(2)|+ 1(2)|+ 1(3)|+ 1(3)|+ 2(4)
additional glueing of the steel [— 2( 6) [— 3( 7)|— 4( 9)|— 4(10)|— 5(12)|— 6(14) |— 5(15)
g€ inner ring necessary — 7(17)|— 8(20)|—10(25) |—11(29) |— 13 (34) |— 15 (39) |— 17 (44)
additional glueing of the steel |— 6 (16) [— 8(20) [— 10 (25) |— 12 (30) |— 14 (36) |— 17 (43) |— 20 (50)
inner ring necessary —13(34) [— 16 (41) |— 20 (50) |— 24 (60) |— 28 (71) |— 33 (83) |— 38 (96)
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GMN Non-Contact Seals. Technical Advice

This catalog shows on its
pages 14 -17 a wide variety of
applications in which GMN Non-
Contact Seals are already used
and have proven their reliability.
The examples are a guide as to
the right choice of seals for
your sealing problem and the
correct way of mounting.

Should you require more
detailed design, our technical
department will be pleased to
advice with no obligation.

Please contact:

Paul Muller GmbH & Co. KG
(AuBere Bayreuther Stra3e 230)
P.0. box 130165

D-90113 Nurnberg

Bereich Freildufe/Dichtungen
Phone (0911) 56 91-414/-415/-417
Telefax (0911) 56 91-569

We will submit the most
convenient seal based on the
following information about
your design project.

We will need:

a drawing or sketch describing

the exact function of the unit,

including the following data:

® medium to be sealed,

@ temperature at the seal
location,

@® speed at the seal location,

@® axial movement of the shaft.

If you have more information

regarding mating parts and any

special working conditions of

your unit please include this.

Our local representative

The new manufacturing program:
@® Spindles

@® High-precision bearings

® Clutches - Seals




