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Guide Elements in toolmaking

Professional selection and maintenance

Tasks / Challenges / Solutions

Tasks

Sufficient part quality

Low maintenance effort

7
chneidplatte

Challenges rundpltte

Abstreifer

Schnittstreifen

Tilting/Shifting caused by press

Tilting/Shifting caused by process

Solutions

Guiding accurate and repeatable

Absorbing forces and torques
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Guide Elements in toolmaking

Professional selection and maintenance

Inaccurate Inaccurate Accurate
and but and
Imprecise Precise Precise
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Definition — Accuracy / Precision
Accuracy

LAccuracy is how close a given set of
measurements are to their true value*

-> Accurate

Precision

,Precision is how the measurements are to each
other”

-> Repeatable
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Guide Elements in toolmaking

Professional selection and maintenance

Technical paper — Influence of guide elements

Influence
- Reduction of tilting up to 13,5% toog” AT
¥ S P 82
- Reduction of shifting up to 85% N i) ———— E
A 64
Requirements = 0 =
o 60f ,,’
: M Of tOOI and preSS .§ A | Verlagerung in WerkzeugschlieBebene
. 2 408 T
- Quality of tool and press I g — I
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0 StoBelkippungen
0
ohne Saulen Stollen Stollen Séaulen Séaulen
Technical paper: Werkzeug- @=50 mm  Delrin Messing @=100 mm @=160 mm
fihrungen 4x104mm?2 4x104mm?

Guide elements in tools and accuracy behaviour of press und
die set — H.-W. Wagner, H. Riese
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Professional selection and maintenance

Pr——— cressen  Rammenmressen Sliding bearings - General

Stanzautomaten SL“tablIlty

GrauguB ca. 10 m ca. 12
GieBharz 8 10 o o a
gehéirt. Stahlbuchse 8 10 B ngh loads / ngh ImpaCtS

" " m. automat. Schmier. 12 15 .
Bronce 12 15 RlSkS
Sintereisen carbonitriert 15 25
Kugel fihrung 20 %0 o deriver - Self-locking of guide-elements

- Inaccurate and imprecise

Limits

»  Maximum speed: 15 — 25 m/min

«  Maximum strokes: ~ 400 strokes/min

Inaccurate Inaccurate Accurate
and but and
Imprecise Precise Precise
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Professional selection and maintenance

Sliding bearings - 1ISO llimits and fits

Max. Clearance Min. Clearance Clearance fit

,Dimensions of hole and shaft are such that
always clearance or gap is existing between hole
and shaft”

2-pillar-die sets

20 - 50% of single clearances consumed

4-pillar-die sets

/////7//// Over 50% of single clearances consumed

Zi Fraunhofer M FIBRO RGZiO" @mﬁs‘wm BRUDERERZ 11.04.2024

Zibulla & Sohn GmbH

Guide elements in toolmaking - professional selection and maintenance

wwwwwwwww - SWISS MADE



Professional selection and maintenance

Sliding bearings - Tribolog

100 X ox. 2ul, vorschledt
Target p Wihrs :g max. 2ul, Verschlet
: 10 S

. Low maintenance effort S [/

.- HNach-
. Low friction ! Schmierung
Risks 01 pv=hkonstant

| J

.. . . . .. 901 a1 4,/ mff Betriebsstunden

- Insufficient lubrication film (insufficient heat 2 -
transportation)

Aspects

Specific bearing load (p*v — value)

.  Environmental conditions
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Professional selection and maintenance

Precision slide guide, sintered ferrites
N

Guide bush: &25 (+0,019/+0,014)
Pillar: @25 (-0,004/-0,006)

Max. clearance: 0,025mm
A 0,007mm
Min. clearance: 0,018mm

Precision slide guide, sintered ferrites
NN

Guide bush: &25 (+0,012/+0,007)
Pillar: @25 (-0,000/-0,002)

Max. clearance: 0,014mm} A 0,007mm

guide, bronze-
Guide bush: «25H5 (+0,009/+0,002)

Pillar: @25h4 (-0,002/-0,006)
Max. clearance: 0,015mm

) A0,011mm
Min. clearance: 0,004mm

guide with non-liquid lubricant
Guide bush: €25H7 (+0,021/+0,000)

Pillar: ©25f6 (-0,020/-0,0033)

Max. clearance: 0,054mm :
A 0,034mm
Min. clearance: 0,020mm

Min. clearance: 0,007mm
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Professional selection and maintenance

e

Ball stroke
= tool stroke/2

_

Stroke
Pillar

(S

N
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Guide bush, ball bearing
—
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Professional selection and maintenance

Ball bearings - General

Suitability

High precision, low friction, (flexibility)

Flexibility -> low accuracy
Stroke limit
Applications

Applications starting from ~ 400 strokes/min

Kugelfuhrung 13 Reihen mit je 26 Kugein (4mm ) 'm
Rollenfilhrung: 13 Reihen mit je 16 Rollen (dmm¢) :6

o
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Professional selection and maintenance

— Comparison _ _ _
For diameter 40mm Nominal bearing life
_ 833333 [ c 3
th= m[ﬁ]

Dynamic load index C
[N A Factor

30000 15
20000 3
10000 1

Competitor
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Professional selection and maintenance

Roller bearing

High load _ Pillar
misalignment

High precision Wear resistance

High stroke-speed
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Professional selection and maintenance
250 Pillar mounting

v : Stiffness
gus Pk . Mainly depending on type of mounting
/ » Load capacity

gso //_0 - Mainly depending on mounting place
%m / - Mounting on movable plate 8 times higher
| AT

50 = 200

2)
05 000 2000

Biegekraft N
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Professional selection and maintenance —

Guide pillar with center fixing Progression lamination die set unit

Werkzeugtyp leichung-Spiele

9 9¢d!

— ;), il Il
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—— Sdulen in der Abstreiferpl. fest

. . Wechselfiihrungssaule
Séulen im Unterteil fest 45@'/“

T
2x
\ Kugelfiihrung 2061.44.
206.71. "
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F_ll sE
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Saulen im Oberteil fest

I N\ :I Aufspannplatte oben

m| / — Kopfplatte

Feder- und Distanzeinheit
t 244.25./.40.
Druckplatte

Distanzstiick oben

Kugelfiihrung 2061.44.

206.71. T

"

Stempelfiihrungsplatte

Distanzstiick unten

Matrizenaufnahmeplatte

~~__Aufspannplatte unten

. Stiffness 8-times higher
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Professional selection and maintenance

Sliding guides - Slip stick effect
Problem: Self-locking of guide-elements

Trigger:  Torques / outer-middle forces

Factors: Short guide length / high friction / low
stiffness and quality

Formula: |
L>2*a*p P
-
L .. Guide length - ..m‘;\j‘;%
IS /"/
a...gap | ﬂ/\x/“\‘
U .. Co-efficient of friction A |

[
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Professional selection and maintenance _
i _____ ~ B a > Problem: Self-locking of guide-elements

I ¥ _|_ Trigger:  Torques / outer-middle forces

' / ‘ T Factors: Short guide length / high friction / low

i ; M ‘ \fé — stiffness and quality

| ’ N ‘ ¥ Formula:

\ \ L>2*a*pu

} U L .. Guide length

! = \ g a...Gap

! / QJ—, i .. Co-efficient of friction

N
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Professional selection and maintenance
Multiple quiding systems

Combination of multiple guiding systems...

... for increasing accuracy and stiffness

... for covering quality issues

Results
Insignificant increasing of accuracy
Significant increasing of maintenance effort

Solution

High precision and accuracy at working position
with centering-elements Follow-on-die for producing recuperator discs

(Source: Meclostampi)
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Professional selection and maintenance —
https://www.pfeiffer-vacuum.com/de/know-how/ Erkenntnisse zur Konzeption von
https://www.vision-doctor.com/ Stanzwerkzeugen — Josef Kroner, Erlangen

Werkzeugflihrungen und Genauigkeitsverhalten . L
von Presge und Werkzeug — H.-W. Wagner, H. (DU el cer MemElien” = A2R0 G
Riese Katalog FIBRO GmbH

Einfluss von Fuhrungen an Stanzwerkzeugen auf
Werkzeug, Werkstiick und Arbeitsmaschinen —
Hans Schmitt

https://www.dewetron.com/wp-
content/uploads/2022/06/precision1-1024x583.jpg
Accuracy and precision — Wikipedia
https://www.rapiddirect.com/wp-content/uploads-
v0/2021/03/clearance-fits.jpg

https://de.wikipedia.org/wiki/Schubladeneffekt
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