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SUNNEN.

S years experinence

* engineering
* quotation

* lapping trials
e support
 consulting

* training




lapping - machine SVL2115 vertical lapping machine




Main components

1.

© 0N ORE ®N

part fixture
washing

laptoool at spindle
retratcor
expander

paste applicator
paste

air gaging
software

Tooling

Advantage/ characteristics

» micro deburring of cross sections

> matte surface structure Ra < 0.04
> geometry improvement

> time saving process

> 100% process control, safe process

honed lapped




Principle of lapping

te orar flxed raln

rollin ralm

1) Lapping compound:
Lapping compound consists of abrasive grains that are
distributed in a liquid or paste.

2) Tool and workpiece:
The workpiece and the lapping tool slide over each other.
The abrasive grains in the lapping compound roll
Between the surfaces and cause material removal.

3) Movement:
Due to the “relative movement” between the lapping sleeve and the
workpiece, the grains perform a rolling movement. The tips of the
grains press into the material of the workpiece and create
microcracks that lead to uniform material removal.




Case study:
steering block
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SUNNEN.

Customer request

Part dimension

Bore length: 80 mm

Ext. dimensions: 80 x 80 x 50 mm

Part weight: ca. 2 kg

Material: stainless steel ~60 HRC

* Sunnen standard, proposal to reach quality

Challenge
= Diameter form- and surface tolerances after lapping

= Only 5 parts available

TOLERANCES

removal

diameter

cylinder /o/

axis straightness

roundness

surface Ra

cycle time

HONED™

customer

20.49 +/- 0.004

<4 pum

<3 um

<2pum

0.4-0.8

LAPPED

0.008-0.014

20.5 +/-0.001

<1um

<05

<0.5um

<0.04 ym

< 20 minutes




solution and
Integration




Ups...first

step
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gage repeatability

e

SUNNEN.

0.0000 mm
0.0003 mun +

first measurement second measurement
» Estimated deviation: 0.3 ym

» Gage is very capable, 0.1 uym variation *

steering block
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SUNNEN.

Process results

size stabilty
Cylindricity /o/
Line straightness
Axis straightness

<N XX

variation <1 ym
0.5t0 0.7 pm
0.6 -0.9 uym
0.2-0.4 um

v Not one reject part produced

MarWin QE Mehrfachgrafik 04.06.2024 2
. 13.20-16 SP 1| Aufgabe: "Multigrf" 15:15:11
Prifer:
Tat Zeichnungs Bearbefungeschitt Robert
Bloc eassais lapping lapped Unterschrift:
Part #194-1 CTC
Kommeantar:
LAPC090002
Ausgewertetes Element Typ Toleranz (pm) Abweichung (pm)
Cylindricité-3D 1.00 0.55
Line-alHinear — 1.00 075
line-070-degre1_f = 1.00 0.61
line-250-degre1_f — 1.00 0.43
line-160-degrel f — 1.00 0.51
line-340-degre1_f H 1.00 075
Axis-siraightness — 1.00 0.21
Circularite O] 0.70 0.31
z-05.00-1_f @) 070 0.24
712251 1 @) 0.70 0.15
z-20.50-1 1 @] 0.70 0.23
z-3075-1 1 @ 0.70 0.31
z-40.25-1 f [O] 0.70 0.19
749751 f @ 0.70 0.19
z-59.25-1 1 [« 0.70 0.19
7-66.00-1_f 1Cl 0.70 022
H
L il
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§ {
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steering block




MarWin QE Rauheit 26.04.2024 1
[ 13.20-16 SP 1| Aufgabe: "Rauheit” 15:47:45
Prifer:
Tar Faichnings - Besterngeechi Robert
Bloc Keine 0 Lapped Unterschrifi:
Part # 192-5_entrance CTC
SVL2115
SUNNEN. el
LAPC090002
Messgerat: MarTalk Lt 1.75 mm
Vorschubgerat: SD26 Ls: 2.50 pm
Taster: BFW A 10-45-2/90 VB: +/-250.0 pm
Process results " 0w
Punkte: 3498
Rauheiti: P; RILC 150 16810-21 0.25 mmi;
v' Surface between Ra 0.04 -0.06
1.000
v' Harmonic structure ratio Rz / Ra
pm
i Jq.u A .\l‘hn.a..x .|I|\ Al L ’i A ftl a b Wby B s ’I Sl b uJ|rﬂi 1 Lol 4 w NS L lll'l..k.lw.a
bl ke M B e B il et TR u”‘qllq,- TR W U b L e 2L
|
i
-1.000
0.25 mmiSkt 1.25 mm
Rauheitskennwerte - Rauheit1: P; R[LC ISO 16610-21 0.25 mm];
Ra 0,052 pm 0,000 0,100
Rz 0,532 pm 0,000 1,000

steering block




case study:
steering sleeve
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Customer request

Part dimension TOLERANCES HONED* LAPPED
Bore length: 110 mm

removal customer 0.010-0.015
Part length: 120 mm
Material: stainless steel > 56 HRC diameter 210 +0/0.004 210.01 +0.004

(min 0.010 stock removal)
* Not Sunnen standard, varies in form and size

cylinder /o/ 4-12 um <2.5pum
axis straightness 3 -10 um <05
Challenge
. . roundness 2—4pym <0.5um
= Diameter- form and surface tolerances after lapping H .
= Honed parts with big variation surface Ra 0.1-0.3 <0.1um
= Long term test
cycle time < 20 minutes !!




solution and
iIntegration




Qe » Situation

SUNNEN.

Change @™
- Challenge

.............

= Chance
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steering sleeve



Ups...first step steering sleeve



e

SUNNEN.
Re-engineering

» Fixture
» Lapping sleeve
» Paste
» Lap-applicator
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@J-Diameter stability

E 1_:.1-:_]1' a ‘:im_jh- Bar Graph ! = | [=] i =3 _|

0.0003 mm +

1) sample

0.0005 mm +

2) sample

L] Gage a Single Bar Graph

103100

Bottom Of Bore

B Gage a Single Bar Graph E@

10.30%0

Bottom Of Bore

0.0003 mm +

4) sample

steering sleeve




total cycle time, process
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8] Gage aSingle BarG... | o || & || & X | | n:-@
2 103039 - 2 103129 - 10.3150
g =83 _ _ 10,3142

555 I - [
s 00 — — 103120
RN 5 103001 - 5 103127 - 10318

Ll 6 103090 - 6 103127 -

I e —

S [ I

9: 103048 - 9 103091 - 9 103127 -

0 U(l?_? mm + . QUU(M mm + 0.0003 mm +
start progress end cycle Cycle time < 20 minutes

steering sleeve
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Process results

LAPPED

Unterschrifi:

Part # 400/184

cTC

LAPC030001, Nacharbeit

Messtakt poi.: 0.10°
gefitert 50 WU
5% Gauss

- 3.0000 mm

Verstirkung: 2
FOMEN
LsCi

+ | Messtaikt pol.- 0.10°

Bxx 0.62pm, 114.01°

v Cylindricity /o/
v' Axis straightness
v Roundness

1-2um*
0.5-1um*
<0.5um

* Depends on pre-honed quality

Bz 0.34pm, 12.71°

Einzeipunkiantastung {1jst-3cnse_achsengeraanait)
- z
o —
i
[ 2. Exz- 040 pm, 10077 I—:h 2700

Messtakt pal : D107 (1H037.5-1_1 | Messtakt pol.: 0.10° 1-007.5-1_1
Tasthugesl {2F030.0-1_7 {2r130.0-1_1
Versti (3FDBS.0-1_T 3HIB50-1_T
gefitert (41093.0-1 1 araean
Fod Sr1taer| P (SH11801_1
[ il
Ausgewertetes Element Typ Toleranz (pm) Abweichung (pm)
Rundheit-007.5 [€] 0.70 0.09
Rundheit-030.0 18] 0.50 0.14
Rundheit-065.0 [¢] 0.50 0.12
Rundheit-093.0 [O] 0.50 0.22
Rundheit-118.0 (@] 0.50 0.08
Achsengeradheit i 2.00 0.70
Zylinder 1] 3.50 1.02




r?li(l“'l[l [2uUnNnNen Aw 1.Vl .LVLS 1
13.20-16 SP 1| Fabrikstrasse 1 o 09:08:20
CH - 8586 Ennetaach WUNNEN, | Priec
Tl Teichnings Beamatung=schitt Robert
Steuerhiilse 787-0501 Lapped Unterschrift
Part #23013-001 CTC
SVL2115
LAPC-09000-2
Messgerat: MarTalk & i 1.75 mm
Vorschubgerat: SD26 Ls: 250 pm
ro ' e S S re S l l S Taster: BFW A 4-45-2/90 2948/20 VB +/-250.0 ym
vt 0.10 mmv/s
Punkte: 3499
Rauheit!: P; RILC IS0 16610-21 0.25 mmi;
1000 | ——————————————— g e P e -
i i i i i
1 1 I 1 ]
I ] I ! !
] e b B A~ T T T TT T T T T T T T e e T R e R A e o !
| i . | |
| | | | |
| ] e i |
°f i LTI 1y i
] I i I I I‘ ]
i i I | |
\/ b oo i e i s s e i s i e e o e S e S )
Surface between Ra 0.05 -0.07 | | | | |
] ] I ] ]
] ] I ] ]
4000 b - oo N . N

v Harmonic structure ratio Rz / Ra in —

the range of 8-10

v Hardly any difference between top T I A
and bottom o I T
Rauheitskennwerte - Rauheit1: P; R[LC 1S0 16610-21 0.25 mm];
Ra 0,064 pm 0,000] [ [ 0,00
Rz 0,533 pm 0,000] | | 1000

Rauheit?: P; R[LC IS0 16610-21 0.25 mm];

1000 === ======= ===

Rauheitskennwerte - Rauheit2: P;

R[LC I1SO 16610-21 0.25 mm];

0,067 pm 0,000]

Ra
Rz 0,534 pm 0,000]




process difference

honing

ity SVL-2115 - Licbherr D10-32 T0108
| OMATISCHEF st el
| \ Warning!! - Please use caution while manually moving the "

(K| ‘ a [o|[@ ] ==

. Next Cycle Will Be In Automatic M
Spindellast (%)
Bohrungsdurchmesser (mm) 0 50 100 n RUN MENU
1

l L 8] Column A Gas Gage

Cycle Time (sec)

Werkzeuglast (%)

I | | | | | | | | | |
0 50 100 <
Somple 3

Hominal Sive: 500800 mmm

Carent Lap Diameter : 10.3175 mm M.yt
T = Total Lap Time: 16:10 Yo Limits : 001000 +000203) mem
Zykluszeit: 26 Zykluszahler: 4 Total Process Time 5116 Sl o) 8}
= | o028

= = =
i) : ] ¥ ] Gage 8 Single Bar Graph

Tetsl Samples 42

Bohrugsende .

| | I
14.9800 14.9980

thrungsdurchmesser (mm)

Lastzelle gefiltert (N}

F1 F3 ‘ :
ABSCHALTEN ZYKLUS

AUTOMATIK EINSTELLUNGEN e R Py - i LI
MENU SETTINGS SETUP ADJUSTMENT

F11 F13
F11 12 F15 A7

CHECK
COOLANT




« Difference lapping €< - honing

Polished
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Lapping € - honing

golf course :

o,

+ white circle = size tolerance

+ black dot = nominal size

o,

% green stripe = form tolerance

o,

% length =150 m
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Lapping

» start position

» fairway (ideal pre-honed)
+ distance: 20 m +/- 2

Tools
» pitching wedge (paste), initial run
* putter (paste), final run

Process
* 10— 20 steps
« Slow but safe

Navigation
> Air gage system in process
» GPS in “real time”

Honing
 start position
+ distance: 150 m +/- 1C,

Tools, Iron-5

Process
e 1 strike
» Fast but risky

Navigation
» Air gage system post process

» GPS with Delay “not real time”

28



process control

Gage »: Stmsightness
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Folie 29

RBO diameter
Robert Buchmdiller; 2024-10-07T710:26:19.553
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Conclusion

4 Go to the customer

< Work with the customer

= Stay with the customer

SUNNEN.

hands on, persistent, critical, reactive, active
Implement and improve knowledge gained

after sale is before sale
Tools and fixtures for further parts



Thank you
for your
attention

SUNNEN® Robert Buchmuller




