


FIBRO

Centering unit with adjusting washer

Material:

Centring Units: 16MnCr5, heat treated

Conical surfaces induction hardened

Surface hardness: 60 + 4 HRC, Eht: 1,0 + 0,5 mm
Adjusting washer: C45 or similar

Note:

Centring unit complete with adjusting washer.
Screws are included.
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2441.11.0.
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Centring unit with adjusting washer k*/2=d3/2
2441.11.0.000.1 T
Centring unit with one flat side with adjusting washer .

el
2441.11.0.000.2 ¢ .
Centring unit with two flat sides with adjusting washer k*=d3
2441.11.0. Centering unit with adjusting washer
Order No d, d, ds | Iy I, ds
2441.11.0.100 100 76 58 80 40 55 40.5
2441.11.0.100.1 100 76 58 80 40 55 40.5
2441.11.0.100.2 100 76 58 80 40 55 40.5
2441.11.0.120 120 96 78 90 50 65 50.5
2441.11.0.120.1 120 96 78 90 50 65 50.5
2441.11.0.120.2 120 96 78 90 50 65 50.5
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Centering unit

2441.11.
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Material:

16MnCr5, heat treated

Conical surfaces induction hardened

Surface hardness: 60 + 4 HRC, Eht: 1,0 + 0,5 mm

Note:

Adjusting washer 2441.11.3. to be ordered separately.

Screws are not included.

2441.11.000
Centring unit
k*/2=d3/2
2441.11.000.1
Centring unit with one flat side
2441.11.000.2
Centring unit with two flat sides
k*=d3
2441.11. Centering unit
Order No d; d, ds | Iy l, ds
2441.11.100 100 76 58 80 40 55 40.5
2441.11.100.1 100 76 58 80 40 55 40.5
2441.11.100.2 100 76 58 80 40 55 40.5
2441.11.120 120 96 78 920 50 65 50.5
2441.11.120.1 120 96 78 920 50 65 50.5
2441.11.120.2 120 96 78 90 50 65 50.5

subject to alterations
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Adjusting washer

2441.11.3.

[y

a a a a

~

%1% B %1%

Material:
C45 or similar
Note: 1
2441.11.3.000 Q
Adjusting washer h9) k*/2 = d3/2
2441.11.3.000.1 *
Adjusting washer with one flat side
2441.11.3.000.2 YN T
Adjusting washer with two flat sides @Q{}/@) - A

\. -

i ¢ k*=d3

2441.11.3. Adjusting washer
Order No d, d, dy C ds k
2441.11.3.100 100 76 17 9.8 40.5 58
2441.11.3.100.1 100 76 17 9.8 40.5 58
2441.11.3.100.2 100 76 17 9.8 40.5 58
2441.11.3.105 105 76 18 5.5 40.5 58
2441.11.3.120 120 96 17 9.8 50.5 78
2441.11.3.120.1 120 96 17 9.8 50.5 78
2441.11.3.120.2 120 96 17 9.8 50.5 78
2441.11.3.125 125 96 18 5.5 50.5 78
D258 subject to alterations



Centring unit, CNOMO
2441.13.45. J
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Material:
X153CrMoV12 (1.2379), hardened 58 + 2 HRC

Note:

Order No for centring unit to CNOMO with adjusting washer:

2441.13.0.45.
Screws and pins are not included.

2441.13.45. Centring unit, CNOMO

Order No d1 dz d3 d4 d5 d5 h1 hz h3 |
2441.13.45.040 40 920 69 45 50 67 36 61 61 (86)
2441.13.45.060 60 110 89 65 70 89 46 61 61 (86)

subject to alterations

D259

FIBRO



FIBRO

Adjusting washer, CNOMO

2441.13.3.45.

912(2x) ds 914(3x)

[ 1 e

174 |

A R—

Material:
Cf70 (1.1249)

Note:

Adjusting washer for centring unit 2441.13.45.

2441.13.3.45. Adjusting washer, CNOMO

Order No d; d, ds
2441.13.3.45.040 40 90 67
2441.13.3.45.060 60 110 89
D260 subject to alterations



Centring unit, CNOMO s
2441.13.
d,
d
9105 <td“T/\10
{ @
N L
A 71y < E—
$>$ e ‘; @13 H13 j T;"l\
NN Wﬁf I
+ ol L +
—— 019 |——
d
ds

2441.13. Centring unit, CNOMO

Material:

16MnCr5, heat treated

Conical surfaces induction hardened

Surface hardness: 60 + 4 HRC, Hardness penetration 1,0 + 0,5 mm

Note:
Order No for centring unit to CNOMO with adjusting washer: 2441.13.0.
Screws and pins are not included.

Order No d; d, ds ds ds de hy hy hs (1

2441.13.040 40 100 79 50 90 67 36 61 28 (86)

2441.13.060 60 125 104 70 110 89 46 61 18 (86)
D261
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Adjusting washer, CNOMO

2441.13.3.

912 (2x) : $15 (3x)

Material:
100Cr6

Note:

Adjusting washer for centring unit 2441.13.

2441.13.3. Adjusting washer, CNOMO

Order No d, d, ds
2441.13.3.040 40 90 67
2441.13.3.060 60 110 89

D262 subject to alterations



Centring pin '
2445.10.
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2445.10. Centring pin Description:
Using locating holes components, assemblies and tools can be
Order No da d, ds L b I3 n repeatedly centred with high precision on processing machines,
244510.022.045 1),2) 22 21.95 M8 45 16 35 15 measuring equipment and tool components.

244510.022.055 2) 22 2195 M8 55 16 45 15 .
244510.032.050 1) 32 3195 MI10 50 20 35 20 Material:
2445.10.040.055 1),2) 40 3995 M10 55 20 35 25 Steel, hardened
244510.040.065 2) 40 3995 MI10 65 20 45 25 Note:
244510.050.055 1) 50 4995 M10 55 20 35 25 :
244510.056.080 1) 56 5595 M10 80 20 60 30

Screws are not included.

1) to BMW standard

2) to VW standard

Fixing:

Use socket cap screws DIN EN 1SO 4762 M6/M8.

Mounting example

t=—d,+min.1—=—

]

N
W
A
7

H7
dl

subject to alterations D263
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Centring pin to Mercedes-Benz standard

4

Description:

Using locating holes components, assemblies and tools can be
repeatedly centred with high precision on processing machines,
measuring equipment and tool components.

Material:
Steel, hardened

Note:

Screws are not included.
Fixing:
Use socket cap screws DIN EN ISO 4762 M6/M3.

Mounting example

SR

2445.11.

el

1

+—

]
/
!

2x45°
e S

50

—= 8

2445.11. Centring pin to Mercedes-Benz
standard

Order No d d; d, ds ds t t1
2445.11.022 22 11 M8 9 16 13 16
2445.11.025 25 11 M8 9 18 13 16
2445.11.032 32 11 M8 9 25 13 16
2445.11.040 40 15 M10 11 32 16 20
2445.11.050 50 15 M10 11 42 16 20

D264
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Pressure bolt with base, according to VW

2446.10.55.03.
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2446.10.55.05.
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Description:

Pressure bolts with base are used to transfer force from the pressure

cushion of the press to the tool.

Material:

C45 (1.0503), heat-treated 800 - 1000 N/mm?2

Execution:
drop-forged

Note:

Screws are not included.

2446.10.55. Pressure bolt with base, according to VW

Gradation
Order No I* |
2446.10.55.02. 150 - 360 1
2446.10.55.03. 150 - 360 1
2446.10.55.04. 150 - 360 1
2446.10.55.05. 150 - 360 1
*to customer’s specifications!
Ordering Code (example):
Pressure bolt with base, according to VW =2446.10.55.
Execution Shape 4 = 04.
Length | 150 mm= 150
Order No =2446.10.55. 04.150

subject to alterations
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Air pin, according to VW standard

2446.11.55.01.
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Description:
Air pins are used to transfer force from the pressure cushion of the press
to the tool.

Material:
C45 (1.0503), heat-treated 800 - 1000 N/mm?2

Execution:
drop-forged

Note: 2446.11.55.02.

Screws are not included.

2446.11.55. Air pin, according to VW standard

Gradation
Order No I* |
2446.11.55.01. 150 - 440 1
2446.11.55.02. 150 - 440 1

*to customer’s specifications!

Ordering Code (example):

Air pin, according to VW standard =2446.11.55.
Execution Shape 2 = 02.
Length | 150 mm= 150
Order No =2446.11.55.02.150

06.2015 subject to alterations



Concertina shroud with spacer bush

206.91.
<
Bt
<
Note:
Concertina Shrouds are supplied complete with spacer bush and two
hose clamps.

Special sizes on request.

Mounting example

[—e—e_e-e-e-e_]
Mg

s

i\

23\
L
\
mé\.\}\

——
206.91. Concertina shroud with spacer bush
for guide 2051,/ 2051/ 2051/ 2051/ 2051/ 2051./ 2051./
bushes 2061. 2061. 2061. 2061. 2061. 2061. 2061. 2081. 2081. 2081. 2081. 2081. 2081. 2081.
Pillar-gd; 1920 2425 3032 3840 4850 60 63 1920 2425 30 32 3840 4850 60 63
d* 20 25 32 40 50 60 63 20 25 32 40 50 60 63
d; 25 30 40 50 60 70 70 25 30 40 50 60 70 70
ds 32 38 46 55 64 76 76 39 45 54 63 74 94 94
d** 32 38 48 58 58 79 79 40 45 54 66 80 95 95
D; 30 30 46 55 62 75 75 32 32 45 52 62 75 75
D, 51 56 72 87 86 100 100 54 56 63 96 84 104 104
a 13 13 20 12 12 12 12 10 10 10 12 12 10 10
a1 16 13 20 12 12 10 10 10 10 10 12 12 10 10
Iy 20 30 30 40 40 40 40 20 30 30 40 40 40 40
lnin 30 25 20 44 25 30 30 37 35 35 25 45 35 35
lmax 170 130 100 119 110 130 130 145 110 110 225 165 185 185
*d = Nominal diameter, **d, = Nominal ordering diameter for flange diameter
Ordering Code (example):
Concertina shroud with spacer bush =206.91.
Nominal diameter d 20 mm= 020.
Nominal ordering diameter for flange diameter d, 40 mm= 040
Order No =206.91. 020.040
subject to alterations D265
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Spacer bush
Spacer tube
206.93. —
R
h "
Material: 206.93. Spacer bush

PMMA, PLEXIGLAS®

Ordering Code (example):

Pillar-gd; 1516 1920 2425 3032 3840 4850 60 63
d* 16 20 25 32 40 50 60 63
d; 20 25 30 40 50 60 70 70
[ 20 20 30 30 40 40 40 40

*d = Nominal diameter

Spacer bush =206.93.
Nominal diameter d 40 mm = 040
Order No =206.93. 040
206.94. :
| F
1) 8
! JEp— —
1
' |
I
75
UV
Material: 206.94. Spacer tube
PMMA, PLEXIGLAS®
Pillar-pd; 15/16 19/20 24/25 30/32 38/40 48/50 60 63
d* 16 20 25 32 40 50 60 63
d, 20 25 30 40 50 60 70 70
Iy 100 100 100 100 100 100 100 100
*d = Nominal diameter
Ordering Code (example):
Spacer tube =206.94.
Nominal diameter d 40 mm = 040
Order No =206.94. 040
D266 subject to alterations



Concertina shroud with spacer tube

206.92.

O
a,

Imax.
Imm

100

Note: Mounting example

Concertina Shrouds are supplied complete with spacer tube and two
hose clamps.
Special sizes on request.

ﬁfé

—
206.92. Concertina shroud with spacer tube
for guide 2051,/ 2051/ 2051/ 2051/ 2051/ 2051/ 2051./
bushes 2061. 2061. 2061. 2061. 2061. 2061. 2061. 2081. 2081. 2081. 2081. 2081. 2081. 2081.
Pillarrgd; 1920 2425 3032 3840 4850 60 63 1920 2425 3032 3840 4850 60 63
d* 20 25 32 40 50 60 63 20 25 32 40 50 60 63
d, 25 30 40 50 60 70 70 25 30 40 50 60 70 70
ds 32 38 46 55 64 76 76 39 45 54 63 74 94 94
d** 32 38 48 58 58 79 79 40 45 54 66 80 95 95
D; 30 30 46 55 62 75 75 32 32 45 52 62 75 75
D, 51 56 72 87 86 100 100 54 56 63 96 84 104 104
a 13 13 20 12 12 12 12 10 10 10 12 12 10 10
a1 16 13 20 12 12 10 10 10 10 10 12 12 10 10
Iy 100 100 100 100 100 100 100 100 100 100 100 100 100 100
lnin 30 25 20 44 25 30 30 37 35 35 25 45 35 35
lmax 170 130 100 119 110 130 130 145 110 110 225 165 185 185
*d = Nominal diameter, **d, = Nominal ordering diameter for flange diameter
Ordering Code (example):
Concertina shroud with spacer tube =206.92.
Nominal diameter d 20 mm= 020.
Nominal ordering diameter for flange diameter d, 40 mm= 040
Order No =206.92.020.040

D267
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Helical spring for ball cage retention ‘

241.18.

FIBRO
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Calculation: 241.18. Helical spring for ball cage retention
Formula for selecting spring 241.18.: .
Fo=0-(p+(l-15)]x 1,1 d; d, ds s d lo Gradation |y
Formula for calculating the block length Lg, of the selected spring: 19/20 205 225 14 1 40-140 10
Le=(loxd:s)+2xd 24/25 255 27.9 14 1.2 40-160 10
F. = Length of compressed spring 32/32 ggg Z;; ig ]}6 gg . ggg 18
Lt of gl Cstomer et TR —
I1 = Co?n res%ion length of Eide illar (Customer specified) 48/50 505 >5.7 20 2.6 70- 280 10
L Bl e i P fiod) P 60 605 669 20 32  80-250 10
; = Ball cage retainer size (Customer specifie 63 635 69.9 20 33 80-250 10
1.1 = Safety factor
lp = Length of uncompressed spring
d = Spring wire diameter
s = Pitch
Ordering Code (example):
Helical spring for ball cage retention =241.18.
Inside diameter d, 40.5mm = 405.
Length Iy 60mm = 060
Order No =241.18. 405.060
Mounting example Mounting example
= = i = = T
== == £l 2o == ==
= = = =

Without ball cage With ball cage With ball cage Without ball cage With ball cage With ball cage
retainer retainer retainer retainer retainer retainer
202.91. 202.91. 202.92.1. 202.92.1.
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Cage retainer

202.91. Mounting example
. 1
DIN EN ISO
4762

d, L
-] !

Note:

The following guide pillars can be equipped with this cage retainer.

Guide pillars become guide pillars

without cage retainer - with cage retainer:

202.19. - 202.17.

202.21.- 202.55.

2021.46. - 2021.44.

2021.50. - 2021.58.

202.91. Cage retainer

da 38 40 48 50 60 63
d, ry) 44 52 54 64 67
KG (I/1)

1(31/46) 0 0 O 0 0 ®
2 (41/56) ° ° ° ° ° °
3(51/66) ° ° ° ° ° °
4(61/76) ° ° ° ° ° °
5(73/89) ° ° ° D 0 D

Ordering Code (example):

Cage retainers =202.91.

Guide diameter d; 50 mm= 050.
Cage retainersize KG 1 = 1
Order No =202.91. 050.1

subject to alterations D269
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Cage retainer

FIBRO

Mounting example 202.92.1.
order separately:
206.75. Ball Cage

2060.65. Ball Cage M8

11—
| -
o0
000,
233 ?
%%%( 202.92.1
sosl g f
200 o
T et | ?
> u
0o@oo|| &£ ar ~
000000 ';E|N_m Y A
0000600(| &%
ooopood| g "
00000
00000
Note:
The following guide pillars can be equipped with this cage retainer:
202.22.
202.24.
2021.46.
2021.50.
202.92.1. Cage retainer
d; 19 20 24 25 30 32 38 40 48 50 60 63
d, 18 19 23 24 29 31 37 39 47 49 59 62
f 22 23 27 28 34 36 42 44 52 54 64 67

Ordering Code (example):

Cage retainer =202.92.1.
Guide diameterd; 38 mm = 038
Order No =202.92.1. 038

10.2014

subject to alterations



Cage retainer

202.93.
d;
99
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Note:

Mounting example

~—d,——f

-
—d3—=

M8

cage travel = stroke 1/2

— 1 —|

The following guide pillars can be equipped with this cage retainer:

202.22.
202.24.
2021.46.
2021.50.

Screws are not included.

202.93.

Fixing:

Use socket cap screws DIN EN 1SO 4762 for ordering size:

03.-2192.12.08.035
04.-2192.12.08.045
05.-2192.12.08.055
06.-2192.12.08.070
08.-2192.12.08.090

202.93. Cage retainer

Order No d; d, ds; Iy I,
202.93.03.030 300.32 36 23 30 6
202.93.04.040 380.40 44 31 40 6
202.93.05.050 480.50 54 39 50 8
202.93.06.060 600.63 66 51 60 8
202.93.08.080 80 89 71 80 8

subject to alterations
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Pillar wiper

QO

Description:

Mounting example

L——

FIBRO Pillar Wipers protect against premature wear caused by the
ingress of dirt into the die set guides.
Outside diameters match boss dias. on FIBRO Die Sets (Cast Iron). They
can be fitted onto the bolster, or into a counterbore — flush with the

bolster surface.

Note:

206.95.
2061.95.

Pillar Wipers will be delivered with 3 screws M 4 x 16 DIN 963.

206.95./2061.95.  Pillar wiper

Order No d; d, ds
206.95.024 24 45 55
206.95.025 25 45 55
206.95.030 30 55 65
206.95.032 32 55 65
206.95.038 38 65 75
206.95.040 40 65 75
206.95.042 42 65 75
206.95.048 48 78 94
206.95.050 50 78 94
206.95.052 52 78 94
206.95.060 60 92 110
206.95.063 63 92 110
2061.95.024 24 50 60
2061.95.025 25 50 60
D272 subject to alterations



Lifter pin for press tool strips Q Q

244.00.2. Mounting example
ds
dy hs— ‘
— - d2 | —— I/
© 1 | T~
| m R R
* ‘ T T
‘ ————| 1S ——
. [aa]
m Description:
D Combination progression dies with certain forming stages can be
h equipped advantageously with springloaded lifter pins. FIBRO Lifter Pins
% 244.00.2., available in four sizes, can be used to assume the double
: function of lifting and guiding the strip. The amount of lift is a function
m of the counterbore-depth.
‘ Material:
L 4 1.7131, case-hardened
PN o .
F1 ¥ Execution:
L ground
Note:
d, For ordering code of screw plug 241.00.1. and helical spring see spring

range on pages chapter F.

244.00.2. Lifter pin for press tool strips

d; 8 10 13 16
d; 5 6 7 8
ds 10 12 16 20
Dh 10.5 125 16.5 20.5
ds M12x1.5 M14x1.5 M18x1.5 M22x1.5
Iy

20 [

25 [ [J [ J

32 [ [ [ [
40 [ ] [ ] [ J [ J
50 [J [ J [ J

Ordering Code (example):

Lifter pin for press tool strips =244.00.2.

Guide diameter d; 13 mm= 13.
Guide length |, 25 mm= 025
Order No =244.00.2.13. 025

subject to alterations D273
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Screw clamp with screw

207.45 Screw clamp
incl. screw
- steel punched bent
* component
* i - clamping height
° T o“;» 6-6,3 mm
* - M6 screw
—= 8,7 |[~—
! -
* Pz,
2071.45 Screw clamp
023 incl. screw
611 - clamping height 6 mm
el1 - M6 screw
} x I
~
‘:J 1
Eq —| @7 |-
0 | 316 — =]
1
3
2072.45.10. 2072.45.16. Screw clamp
incl. screw
2072.45.10
~-20— 32 - Steel, milled
* 1 + | - clamping height
g 1 ° 1 | 6-6,3 mm
= 9 - M6 screw
+~¢ 2072.45.16
© o+ * * - Steel, milled
—{5|=— == - clamping height 10 mm
|10 |=— - M10 screw
—— 3 — 5
™ i N
< § @) =
-
+7,5¢

subject to alterations
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Screw clamp with screw
Screw clamp with screw, GM Standard
Screw clamp with screw, NAAMS

Screw clamp

incl. screw

- Steel, milled

- clamping height
6-6,3 mm

- M10 screw

2072.46

32

A\

—=16
Ii

()
(&)

32

——

f

Screw clamp
according to GM, incl.
screw

2072.46.30.12

- Steel, milled

- clamping height 6 mm
- M8 screw
2072.46.30.16

- Steel, milled

- clamping height 6 mm
- M10 screw

2072.46.30.12

— @15 |=—

2072.46.30.16

11,5 = |}
16 |~

—— 6 -03

0,5 +0,5

18,5~
e 603
0,505
|

&

| 10 |~

32

—
.

V-

)

&

Screw clamp

according to NAAMS, incl.

screw

- steel punched bent
component

- clamping height
6-6,3 mm

- M8 screw

2072.47

13

— ] 18,9 |——

subject to alterations
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Securing flange with screws, CNOMO
Screw clamp with screw, CNOMO

2073.45.

N N
2NN

Securing flange 2073.45. Securing flange with screws,
according to CNOMO, incl. screws CNOMO
- steel, turned
- clamping height 4,5, 6, 8, 10,12, 16, 20 mm Order No d, d ds di de h s e e e M
- M6, M8, M10, M12 screws 207345020 20 28 32 63 25 10 4 16 18 - 6x16
207345025 25 35 40 72 32 10 5 20 20 - 6x16
207345032 32 44 50 80 40 12 6 25 21 - 6x16
2073.45.040 40 52 60 100 50 12 8 385 14 41 6x16
2073.45.050 50 63 71 125 63 16 10 46 17 49 8x20
2073.45.063 63 80 90 140 80 20 12 55 17 57.5 10x25
2073.45.080 80 100 112 180 100 25 16 70 20 72 12x30
2073.45.100 100 125 140 200 125 32 20 81 25 85 12x30
2072.48.45.
——— N ——| w A"
- p =] t=d, = *
A . -
J /’f}\;, f i | i
“\k //’ (V] * ¢
; i

Screw clamp

<

3

|——

*‘

2072.48.45. Screw clamp with screw,

according to CNOMO, incl. screw CNON\O

- Steel, milled

- clamping height 8,10, 12, 16,20 mm Order No K e d di t m p n d, M

- M6, M8, M10 screw 2072484512 12 8 11 66 68 18 95 155 40 6x16
2072484516 16 10 15 9 9 22 12 19 50 8x20
2072484520 20 12 18 11 11 26 15 21 63 10x25
2072484525 25 16 18 11 11 26 15 21 80 10x30
2072484532 32 20 18 11 11 26 15 21 100 10x35

D276
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Spacer plate toothed, with adjusting plate

244412 /244413
A 75
ze — !
|
] L o
"
} f
IZ
| B |
+ oo oot NN
T rl -~ 7
T = {n [i0 it Ty
f Fa
7 7 g
Material: | &
Spacer plates: X 210 Cr 12 (1.2080), hardened 58 + 2 HRC }
Adjusting plate: X 153 CrMoV 12 (1.2379) o 1<M10
Description:
For spacing out sheet metal retainers in tools for external skin parts. ﬂ I M
AR (N AR AN
Note: B 17 s s | T
Screws are not included. [ * N o o L ;
I = \T — —
Al o il : T o A
'O'=basicsettinginthemiddle(grinding—in) ~N m}‘1HHHHHEHHHHHMm ? 4 *
'+'= adjustment to the right - plus *
"' = adjustment to the left - minus I
NB: Hole pattern s
The bolsters are reversible. le
. I
Adjustment range: ’
244412
12 increments each of 0.02 mm means an adjusting range of 0.24 mm M10x20 M10x20 DIN EN ISO 4762
with a minimum support area of 80 x 60 mm. DIN EN ISO 4762 R x
244413 ?% ¢
14 increments each of 0.02 mm means an adjusting range of 0.28 mm ’;‘Z, f
with a minimum support area of 100 x 80 mm. J
NRN + —
|l =1
A 918 L A-A
Basis: 0.02 mm per tooth
7 1
. - I DIN EN ISO 4762
(= +
2444.12/2444.13  Spacer plate toothed, with adjusting plate
Order No Iy I, I3 la Is lg l; b by H H,
244412 130 920 130 61 72 79 920 60 30 15.5 16.04
2444.13 160 110 160 71 82 89 120 80 40 15.5 16.16
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Guide

2443.10.
Rounded transition R5 .
min.p40
——
13_ L
XXLADIN
s >
20° Y, ,/)‘
/\‘ NN
0 VNN
.V/// v
30 ) A
- ") > v
~ .</'/ ,/'/ p //<
Al
* E’/’ ZALLA
R T O
* ‘LJ‘. (\V\ \\\_ AN N ‘\. ~
SN
——] HM]-Z B \_/&)
107
L i S
L ! n \'\\'\
L‘.ﬁ’; \ '_'¢ i
- - \
o =7 ) * \
m - \ \: »7 J'/ \\
T | ~ \\
P i i
8 i \
N \.\.\
\ \
[ s S [, ~Ai
Material:
Ck 60, hardened 58 + 2 HRC
Execution:
forged

2443.10. Guide

Order No |
2443.10.065 65
2443.10.090 90
2443.10.120 120
2443.10.150 150
2443.10.180 180
2443.10.250 250
2443.10.300 300
2443.10.350 350

subject to alterations
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Guide to Mercedes-Benz Standard - unhardened

2443.10.20.

Rounded transition R5

min.¢30

——15 |

—! 20 |~

— O |
T
L/

Material:
Ck 60

Execution:
forged

Note:

Guides are preferably used in confined spaces in sequential compound dies.

2443.10.20. Guide to Mercedes-Benz Standard - unhardened

Order No I
2443.10.20.065 65
2443.10.20.090 90
D280
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Guide to Mercedes-Benz Standard - hardened
2443.10.20. .1

Rounded transition R5

min.g30

——15 |

N =
61 “
™ A \
1275 =t Y
[ | \
1y | ¢ \
o & s YAAIA) * i
S @ LAY \
Pl \ i
=15 = I\
3 \
! \
NI P WP |
|=-54,5 —=|
Material:
Ck 60, hardened 58 + 2 HRC
Execution:
forged
Note:

Guides are preferably used in confined spaces in sequential compound dies.

2443.10.20..1 Guide to Mercedes-Benz Standard - hardened
Order No |
2443.10.20.065.1 65
2443.10.20.090.1 90

subject to alterations
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Guide with part position control and spring

2443.12. min.¢40
Rounded e I o
13 t o LT
—— ‘<— ransition R5 2T
- ‘2(\)
7N
R
; =
107Y | n
|
|
I L=
Qoy i n
1 Lo 3
S MU P ) -
I i1
ol M12
1| @8+01
r' ] |-— + —{ 330 |
Mountin%example -
* o * 2 Version with long flap:
°26 . |'=180,250 mm
1) Version with short flap: |10
1=120,150 mm o 06,5
B
il 96,5 oc+
0
o
7! |1
® rounded /7 ~
m
< |
b L Thickness Thickness \/ l*
8mm 8mm 15
Material: Note:
Guide: Ck 60, hardened 50 + 5 HRC See following pages for accessories.
Flap: St 37
Spring: Spring steel wire
Execution:
forged
2443.12. Guide with part position control and spring
Order No | I I,
2443.12.120 120 55 70
2443.12.150 150 55 70
2443.12.180 180 105 120
2443.12.250 250 105 120
D282
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Guide with part position control, VDI

2443.13. 13 Rounded o p=in.240
— ‘¢ transition RS o213
s < A
/5 20 /Y,/ > n\t:} /i\\
20 \/,//v () s
L r Al A
Vol ,////\
Vo A
N 177 0
L ¢ A .
~——-103 — n v s §
M2\ 3
£ ! o = \‘/‘//// /(\/1‘ |
Ak ‘
fima) 59 L7 ZA QLK < < |
T &, 7S T NN -
s [P | 88 i1l S Jj |
| Y SO S :
S RN
-r T
[E— A Al
L @8+01 \ LR\
EIE o |
o e .\* \
T ! D
1T ! i\ 2 Version with long flap:
A If\| M8 =180,250 mm
3 \
~126426=\ i
e I
1 Version with short flap: * N— _
=120,150 mm W ';nr
~ 3
w8 n o
S S
T L1
L —f— = 2018.00.60.08.030
Y O N
N
el ST ,
- 28 |=— 8 1)
| 36 |~ T /)
D R4 e
Material:
Guide: Ck 60, hardened 50 + 5 HRC
Flap: St 37, hardened 58 + 2 HRC
Execution:
forged
Note:
See following pages for accessories
2443.13. Guide with part position control, VDI
Order No | [ I,
2443.13.120 120 55 70
2443.13.150 150 55 70
2443.13.180 180 105 120
2443.13.240 240 105 120

subject to alterations
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Inductive proximity switch

Technical data

Rated operating voltage Ue: 24 V DC
Operating Voltage Us: 10-30 V DC

No load current I damped/undamped: < 8 mA/< 1 mA
Repeat accuracy R: £ 5%

Ambient temperature Ta: -40 to +85 °C
Switching frequency f: 3000 Hz

Degree of protection to IEC 529: IP 67
Casing material: Stainless steel
Connection: plug connector
Approvals: UL

2018.00.60.08.030

30

M8x1

19,5

| [ I 5

j
AJF 13 LED

2018.00.60.08.030 Inductive proximity switch

D284
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Cable - straight
Cable, 90° connector

2018.00.60.23.01.5

X 40 ———=|
M8x1 30

v* 225 |-

X

2018.00.60.23.01.5 Cable - straight

Technical data
Cable type: 3 pole, M8, oil resistant
Standard length: 5 m

Other lengths on request

2018.00.60.23.02.5

3¢

2018.00.60.23.02.5 Cable, 90° connector

Technical data
Cable type: 3 pole, M8, oil resistant
Standard length: 5 m

Other lengths on request

subject to alterations
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Position monitor for boards

Mounting example

2443.14.00.60.23.01.5

2443.14.00.60.23.02.5

2443.14.00.60.18.044

placed. The position monitors should be placed in such a way that a
perfect querying of the sheet metal part is guaranteed. Position moni-
tors should be arranged a minimum of 5 mm away from the pulling or

2443.14.55.
Shape A Shape B
N f— A\ N\
s N\
.. aN
E p ) AR N
/f N
|§“’lf‘ ! IS)\\%I
- | ,jlg?i\“{ bl 19 19 - 37»'1’3»%—'3‘1, i —
EL"\LJL_: \J)\jM —— 0 |——— — P —— 4}{0‘( }_{i!ﬁji
Y —F7 |
i > ~. L= 4~ ,/’ @\J\ !
W ST [~ 1 (g SN
I' 1 ! / \ \ 3 \‘I
2% 4 Bt RN @It
/ ‘m'z:u.u. [ Rl et m m MM i Am?ju“ ]
- ! ! a .
{12 12}
80 80
105 105
145 (<—545—= 2] |~ —— 21 [=~—54,5— 145
il 21 |~ = 21 <2
1 1
9 f f 9
I € D € D o o & D G D I
& | * &
™~ (((((((m(( ))m)mm ~
==\ (==
J 3
110 110
Material:
Steel
Note:

See following pages for accessories.

Attention:

At least two position monitors must be installed crosswise. In case of
large parts, such as the side part, a third position monitor should be

2443.14.55. Position monitor for boards

locking bards and not within the range of strong sheet movement.

Order No | Shape
2443.14.55.01 145 A
2443.14.55.02 145 B
2443.14.55.03 185 A
2443.14.55.04 185 B
2443.14.55.25 225 A
2443.14.55.26 225 B

subject to alterations
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Inductive proximity switch

Technical data:

Rated operating voltage Ue: 24 V DC
Operating Voltage Us: 10-30 V DC

No load current o damped/undamped: < 10 mA/< 3 mA
Repeat accuracy R: max. (% v. Sr) 5%
Ambient temperature Ta: -25 to +70°C
Switching frequency f: max.1000 Hz
Degree of protection to IEC 60529: IP 67
Casing material: CuZn

Connection: plug connector

Approvals: UL

2443.14.00.60.18.044

44,5

"25 Nm "35 Nm
|—15 —— -]

29,5

iy

(== M18x1»|
|

SW24

2443.14.00.60.18.044

LED

—— M12x1 =

Inductive proximity

switch

11.2014
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Cable - straight
Cable, 90° connector

2443.14.00.60.23.01.5

2443.14.00.60.23.01.5 Cable - straight

Technical data:
Cable type: 3 pole, M12x1
Standard length: 5m

Other lengths on request

2443.14.00.60.23.02.5

2443.14.00.60.23.02.5 Cable, 90°
connector

Technical data:
Cable type: 3 pole, M12x1
Standard length: 5m

Other lengths on request

subject to alterations
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Loading Diagram for Ball Bearing Guides

Bearing Life versus Loading:

Values shown are based on the Impact Factor of f, = 1
which is applicable to normal conditions in respect of die set and press,
with a maximum bearing temperature of 100 °C.

[h] _ 833333 [Lr

fo- F

b= 2 Honf
H = stroking length [mm]
1

nf = strokes per minute [H - min.*]

C = dynamic load index [N]

A 104 AR f, = impact factor 1
\\\ \\ \\ F = radial load acting on guide [N]
\\\\\\\ \\ v = 2-H-nf[mm-min?]

LR

P \

= NN
= AN
s MY
o ANNNEY

102

10*

0 20 40 60 80 100 120

Loading » [% of C]

[mm - min?]

=V

2-H-nf

18

30 24
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Safe Loads for FIBRO Ball Bearing Guides
Tables of Dynamic Load Indexes

Definition:

The dynamic load index C constitutes a constant loading that will allow the respective sizes of ball bearing guides to reach + 10> m without any discernible
bearing damage. The load index is shown in N and results from tests executed with batches of sufficient size, subjected to linear travel oscillations and
radially imposed loads of constant magnitude and unchanging direction.

Dynamic Load Index C Dynamic Load Index C

Pillar & d, Cage length I, for whole cage (N) Pillar & d, Cage length I, for whole cage (N)
8 40 450 38 50 8200
10 40 1630 38 56 8900
10 56 2210 38 63 10300
11 40 1660 38 80 12100
11 56 2250 38 95 13900
12 40 1680 38 105 15000
12 56 2280 38 120 16700
15 45 3300 38 140 18700
15 56 4050 38 160 20700
15 63 4550 38 180 22600
15 71 4950 38 200 24400
16 24 1910 38 240 28000
16 28 2230 40 45 7500
16 45 3350 40 50 8200
16 56 4100 40 56 9000
16 63 4600 40 63 10300
16 71 5000 40 80 12200
19 31 3050 40 95 14000
19 45 4050 40 105 15100
19 56 4950 40 120 16700
19 71 6100 40 140 18800
19 80 6600 40 160 20800
19 95 7600 40 180 22700
20 24 2320 40 200 24600
20 28 2700 40 240 28000
20 31 3100 48 50 9400
20 45 4100 48 63 11700
20 56 5000 48 80 13800
20 71 6100 48 95 15900
20 80 6600 48 105 17100
20 95 7600 48 120 19000
24 31 3150 48 140 21400
24 40 3850 48 160 23600
24 45 4200 48 180 26000
24 56 5100 48 200 28000
24 71 6300 48 240 32000
24 80 6800 50 50 9400
24 95 7800 50 63 11700
24 120 9300 50 80 13900
25 31 3200 50 95 15900
25 40 3900 50 105 17200
25 45 4200 50 120 19100
25 56 5200 50 140 21400
25 71 6300 50 160 23700
25 80 6900 50 180 26000
25 95 7900 50 200 28000
25 120 9300 50 240 32000
30 40 5700 60 95 17700
30 45 6400 60 105 19200
30 50 7000 60 120 21300
30 56 7600 60 140 23900
30 71 9300 60 160 26500
30 75 9800 60 180 29000
30 80 10400 60 200 31000
30 95 11900 60 240 35500
30 105 12800 63 95 17800
30 120 14200 63 105 19300
30 140 16000 63 120 21300
30 160 17700 63 140 24000
32 40 5800 63 160 26500
32 45 6400 63 180 29000
32 50 7100 63 200 31500
32 56 7700 63 240 35500
32 71 9400 80 120 41000
32 75 9900 80 140 46500
32 80 10500 80 160 52000
32 95 12000 80 180 57000
32 105 12900 80 200 62000
32 120 14300 80 240 70000
32 140 16100
32 160 17800
38 45 7500

subject to alterations 05.2016

FIBRO



FIBRO

Assembly of Guide Elements —
Dimensional Requirements and Tolerances

202.17./202.19./ 202.17./202.19./202.22./202.23./202.24. /
202.22./202.23./ 202.29.
202.24. / 202.29. W Pillar & d,* Retaining bore d;

. . i ! (recommended values based on experiences)
Guide plllar— ~d;—~ in grey cast iron: d; :0'025
DIN 9825/1SO 9182- \ 3-80 . _g'gig
2 ~DIN 9825/ \ in steel: d, ~0,025
~1SO 9182-2 ‘

. IHnlars ord; = mm and over snou e Trozen In dry ice betore TItting
(press fit) e * Pillars of d; = 50 d hould be f in dry ice before fitti
¢
—
2021.46./2021.44. ——d; 2021.46./2021.44.
. L— Pillar @d,  Retainingbored,”s  ds*! | t
Demountable guide N T T I
pillar with collar 19520 19;20+0,009 27 235 6,5
24/25 24/25+0009 34 30,5 6,5
DIN 9825/ 30/32 30/32+0011 42 37,5 6,5
~1SO 9182-5 ‘ 38/40 38/4070011 52 37,5 6,5
L . 48/50 48/50+0013 62 47,5 6,5
(transition fit) S 60/63 60/63+0053 72 475 6,5
- el 80 80+0013 95 60,5 12,5
! ET
- %
NN\ N =
<d, 5]
ds+1
2021.29. ~—d,—— 2021.29.

. . . L Pillar @ d;  Retaining bore dy*s  dg* | t
Guide pillar with S L o 565 55
collar 19/20 19/20+0,009 27 23,5 6,5

T 24/25 24/25+0009 34 30,5 6,5
(transition fit) 30/32 30/32+0011 42 375 6,5
38/40 38/4070011 52 37,5 6,5
. 48/50 48/50+0013 62 47,5 6,5
=) 60/63 60/63+0013 72 47,5 6,5
A el 80 80+0013 95 60,5 12,5
! ET
- +
N4 S SE
<d2 j'—é5>
d8+1
2021.39. 2021.39.
Liner bush Pllldalr(D Retalr(lj;r;g bore
DIN 9825/1SO 9182-4 19/20 32000
(transition fit) ggg; 2(8)“’:011
38/40 5870013
48/50 7070033
60/63 850015
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Assembly of Guide Elements —
Dimensional Requirements and Tolerances

210.39. 210.39.
pillar & d, Retair;i:sg bore L!ne.r bushes,
16 28+0003 similar AFNOR
20 32+0011 (transition fit)
25 40+0,011
32 50+0,011
20 63+0,013
50 80+0,013
63 90+0,015
202.60. ! ! 202.60.
ini i ' 1 .
pillr g ¢, Retrgbore  Plattendicke | L | Demountable guide
19 250009 33 U pillars with centre
25 3(0+0,009 33 —, d; ! collar
32 36+0011 38 i
40 460011 38

+ (transition fit)

*Slip-Fit Bonding:
The glue-line gap must not be smaller than 0,005 mm, or the adhesive will

be wiped off the contact surfaces upon fitment.
This would result in an unreliable bond.

The available component tolerances do not always result in the minimum
glue-line gap.

This fact has to be born in mind when machining receiving bores,
or alternatively corrections can be made on the assembly bench.

2051.32. = 2051.32.
pillar @ d,  Retainng bore < Sintered ferrite guide
8 13,7+0.008 3 5 —] bushes
11/12 22+0009 I P
15/16 2870009 S DIN 9831 /
19/20 320011 N\ ——— ISO 9448-2
24/25 4070011 o o
30532 280011 slip-fit bonding
38/40 58+0.013
48/50 70+0013
60/63 85+0.015
80 95,7+0,015
|
I
206.54. 2061.44./2061.47 d, 206.54.
pillar & d, Retair:Jian6 bore pillar @ d; Retair:jinH% bore @Kj S 206144/206147
3 3 | > . .
3 7+0,009 3 18+0,008 r=—d & Ball bearlng gL“de
4 8+0,009 10 22+0,009 - bushes
5 10+0,009 11/12 22+0,009 10 0 ¢ Ve
; 117000 15/t oo AN oos% DIN 9831 /
8 14+0011 19/20 3270011 oolo _
e s 9 2o o SO 9448-3
30/32 48+0011 0Qoo slip-fit bonding*
38/40 58+0013 (eXeXoNeXe
48/50 70+0,013 0000
60/63 85+0.015 oofoo
105+0,015 0000
odoo

90 oo

subject to alterations D289
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FIBRO

Assembly of Guide Elements —
Dimensional Requirements and Tolerances

206.49.

Ball bearing guide
bushes similar AFNOR

slip-fit bonding*

206.49.
Pillar @ d, Retaining bore d3H6
16 28+0,013
20 32+0,016
25 40+0016
32 50+0,016
40 63+0,019
50 80+0,019

*Slip-Fit Bonding:
The glue-line gap must not be smaller than 0,005 mm, or the adhesive will

be wiped off the contact surfaces upon fitment.
This would result in an unreliable bond.

The available component tolerances do not always result in the minimum
glue-line gap.

This fact has to be born in mind when machining receiving bores,
or alternatively corrections can be made on the assembly bench.

2081.3x./2081.4x. /
2081.8x.

Headed guide bushes,
carbonitrided, bron-
ze-coated sintered
types or ball bearing
types

DIN 9831/ 1SO 9448-6
DIN 9831/ 1SO 9448-7
ISO 9448

(transition fit)

e
s@i&

2081.3x./2081.4x. / 2081.8x.

Pillar @ d, Retaining bore d3H5

19/20 32+0011
24/25 4070011
30/32 487001t
38/40 58+0013
48/50 7070013
60/63 85+0015

80 10 5+0,015

2081.7x. / 2081.9x. d, s 2081.7x. / 2081.9x.
Headed guide bUSheS - d. =1 PiIIar/@ dy Retaining bore dsHé
’ 1T 19/20 32+0016
bronze, with solid lu- ‘ 24/25 40-001¢
bricant rings, bronze | Sa0 i
plated 48/50 7070010
(transition fit) : 608/06 3 1805:(')[,);222
\
E:F/\
2091.3x. /2091.4x. 2091.3x. /2091.4x.
Flanged guide d;'jﬁ > Pillar @ d, Retaining bore d."5
— 12 26+0,009
bushes, carbonitrided —di— 15/16 28000
sintered types or ball | e Jorort
bearing types ! 30532 4870011
— 38/40 58+0,013
DIN 9831 /1S5S0 9448-4 ’%%C 48/50 7070033
DIN 9831 / I1SO 9448-5 oo | 6%/53 lggj‘;ﬂi
(transition fit) %%
O O
[eXe}
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Assembly of Guide Elements —

Dimensional Requirements and Tolerances

2091.7x. 2091.7x.

Pillar & d, Retaining bore d,H6 d;'§ ; :
19/20 320016 e J* g Gu!de bugh vylth
24525 4070016 1 solid lubrication
30/32 48+0016 H
38/40 58+0,019 i rnngs DIN 9831/
48/50 7070019 i ISO 9448-4
60/63 85+0,022 . X

30 1050022 (transition fit)
2022.25. 2022.25.
Pillar@ d Retaining bore d,Mé . .
s . 0004 L Guide pillar AFNOR
-0,017 | (transition fit)
32 "
20 0,020 |
50 ' |
63 -0,005 o
80 -0,024 -
0,006
100 0,028 &
1

=-d ’:\55’

2022.12./2022.15./2022.16. /2022.17./

2022.12./2022.15./

2022.19./2022.29. 2022.16./2022.17./
Pillar @ d; Retainirégogcire dy7 v‘f’\' 2022.19./2022.29.
25 0 Guide pillar
zg +0,025 DIN 9833/1S0 9182-3
50 0 Mercedes-Benz /
+ +0'830 VDI /VW / WDX
- +0,835 | (press fit)
125 +0,040 :
160 0
Pillars of d; = 50 mm and over should be frozen in dry ice before fitting ~dy 1 =
2022.13. 2022.13.
Pillar @ d; Bohrung d,Hé Guide pillar VW
40 +0,016 puiar
50 0 V\Af/\‘ (press fit)
63 +0,019
80 0

Pillars of d; = 50 mm and over should be frozen in dry ice before fitting

H6
dl 6

subject to alterations
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FIBRO

Assembly of Guide Elements —
Dimensional Requirements and Tolerances

2052.70.1) / 2086.70. / 2052.70.1) / 2086.70. / 2085.72.
2085.72. ~—d, —= Pillar & d, RetainLng bore bonding limitsd;e7 TransitignHljt limits

. 2 2
Guide Bushes/ 3 i +0,024 +0,018
Guide Bushes with | = VL +0,006 0
collar, Bronze with —— 13 1o
non-liquid lubricant te/o it 1 +0,028 40,021
slip-fit bonding*: JU ? UL 16 22 +0,007 0
Retaining bore d, = G7 ’ ( BN J , 18/19 24/25

e JJ Q (1 20 26/28/30
transition fit: | 35 32/33/35
Retaining bore d, = H7 ‘ 28 33
Dif required secure with set screw I\,\%\J 30 38/40/42

31,5 40 +0,034 +0,025
-—d, o—= 32 42 +0,009 0
35 44/45
38 48
40 50
] . 40 55
*Slip-Fit Bonding: 45 55/56/60
The glue-line gap must not be smaller than 0,005 mm, or the adhesive will 2(5) 60/%/65 +0,040 +0,030
be wiped off the contact surfaces upon fitment. 60 74/75 +0,010 0
This would result in an unreliable bond. 63 75
The available component tolerances do not always result in the minimum 65 80
glue-line gap. ;(5) gg/g(s)
This fact has to be born in mind when machining receiving bores, 80 96//100 +0,047 +0,035
or alternatively corrections can be made on the assembly bench. 85 100 +0,012 0
920 110
100 120
110 130
120 140
1 12 +0,054 +0,040
+0,014 0
140 160 !
150 170
160 180
2085.70. 2085.70.
Guide Bushes with Pillar @ dy Retaining bore d,57 limits d,S7
+0,024
collar, Bronze with 12 - +0,006
non-liquid lubricant 2 2 +0,028
(transition fit) 24 30 +0,007
2085.71. 2085.71.

i i Pillar 1 ini imits d,H7 Pillar 1 ini imits d,H7
Guide Bushes with lar @ d; peari® limits d lar@dy a8 limits d
collar, Bronze with 10 14 +0,018 45 55
non-liquid lubricant . . 0 22 U E

fit 0
st e T
16 22 0 70 85
20 30 75 90
25 35 80 00 *00%
30 40 90 110
315 20 100 100 120
35 45 +0,040
20 50 120 140 0
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Assembly of Guide Elements —
Dimensional Requirements and Tolerances

2082.70. g 2082.70.
P|I2IZr/;05d1 Retaml;zg/ggre d,H7 limits d,H? 1 Guide Bushes with
30;32 40/42 *00%5 collar, bronze with
38/40 50 L .
non-liquid lubricant
48/50 63 0,030
e o 0 DIN 9834/IS0 9448
80 100 *0'835 (slip fit)
100 125 +0,040
125 160 0
160 200 +°'g46
2082.71./2086.71. ) 2082.71./2086.71.
Pillar & d; Retaining bore d,"7 Iimi’g(;i;: = 9T Guide Bush with
32150 32180050 0 collar to NAAMS,
50/63 63/80 0030 bronze with non-
” 00 o ] liquid lubricant
0 "0 (slip fit)
100/125 125/160 +0.940 o ¢
()
o (¢
—d, 7
2102.70./2102.71. 2102.70./2102.71.
g s 4 GuideBushes with
32 44 0 collar, bronze with
‘5‘8 Zg +0,019 non-liquid lubricant/
63 80 0 bronze, CNOMO
80 100 o022 (transition fit)
100 125 R

subject to alterations
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Assembly of Guide Elements —
Dimensional Requirements and Tolerances

2087.70./2087.71./ ~—d, & — 2087.70./2087.71. / 2087.73.
2087.73. ~—d,— Pillar & d, Retaining bore d,"’ limits d,"7
Guide Bushes with 1 9/10 14 e
' @ 0

centre collar/ with ) o} o 2 +0,021
collar, bronze with AL . 22/24 30 0
non-liquid lubricant R R > +0,025
e7 =slip fit ! i 40 50 0
7 = lip fit '.".“ % 40/42 54
h6 = slip fit ) 50 63 +0,030
k6 = transition fit ‘ .W 60 80 0

) j 63 80

—

l~—d, :Z,ks*
2087.72. 2087.72.

H : i ini H7 imi H7
GUIde BUShES Wlth Plllga/rl% d; Retamlnibore d, “T(I)t(s)fé
collar, bronze with 12 18 0
non-liquid lubricant - = 40021
e7 =slip fit 18/20 26 0
ké = transition fit 22/24 30

25 32 +0,025
30/32 42 0
4%42 - +0,030
60 80 0
3120.70./3120.71. 3120.70./3120.71.
Pillar & d; Retaining bore d,"7 limits d,H?
Guide Bushes, bronze -—d, 3 141/215 +0,018
with non-liquid h 18 0
lubricant 13 19
. 14 20
slip fit § 15 21 +0,021
bond in or if required secure with 2 16 22 0
set screw or flat mushroom head % 18/19 24/25
screw 2192.61. § %(5) gggggg
S 28 38
30 38/40/42
31,5 40 +0,025
32 42 0
—=—d; g 35 44/45
38 48
40 50
40 55
45 55/56/60
20 60/ %/ 65 +0,030
60 74/75 0
63 75
65 80
70 85/90
75 90/95
80 96/100 +0,035
85 100 0
920 110
100 120
110 130
120 140
125 145
130 150 +0,040
140 160
150 170
160 180

D294

subject to alterations



