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Setting and Inspection System for Threads with Specified Starting Position
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There is an increasing number of demands in the production of internal threads
with specified starting position. For example, this applies to automatic screwing
processes of switches, sensors or electronic plugs where the radial orientation
has a direct impact on function.

There are also requirements for threads with specified starting position in engine
constructions. For example, in the assembly of spark plugs, the position of the
ground electrode relative to the thread is specified, which results in better
combustion thus reducing the emission limit values. The PoCoSys programme
was developed especially for the production and inspection of spark plug
threads with specified thread start. It enables the manual inspection of
threads directly on the production machine or a machine conducted test

of threads on 3D measuring machines.

All components are perfectly matched to each other — from the tool holder
via the threading tools to the setting gauges and test equipment.

EHER
Ground electrode
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A magnified image of the cylinder head shows the plane surface, which
serves as reference point for the spark plug thread. The start of the thread
in this case is at the top (orange marking).

This is also coordinated with the spark plug manufacturer, who in turn offers
the spark plug with a tighter tolerance.
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R TF—=Y Ry R
PoCo-Gauge Box

N=-arZIWTr—=Itvhk Box with thread gauge set 4-6

NZaZILTDT—I > ITER for manual thread inspection

R3I 57— 3D
PoCo-Gauge 3D

e —— = X TCAERHTOT —J 2 \fE  for machine thread inspection

5% BOR LT 79—y Special thread plug gauge GO

AR Tvoa
PoCo-Bush

Position-setting bush

Y7 DAEEMEDEHICHER for determining the angular position
of the tool

R ¥>o0
PoCo-Synchro

EEHYYTHRILY — Collet holder 10

for threading tools

AEDREEHMERF DI HICB LV S+ with tighter tolerance of drive slot
TENEZRFORRIRSY Y RILS—  forincreased angular accuracy
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R '— 1Rw % X PoCo-Gauge Box

NZaZ)TCOMBRERT—I VT V—ILH Box with set of thread gauges
L ARy ) (27 & for manual position inspection

MO T—2 Ry 2 ST ETT—7 DR URBNEZY= The components of the PoCo-Gauge Box enable the manual position
AT THRETDEHICHERY —IILZyMcLTWET . I inspection of threads with specified start position directly on the workpiece
PUAMTEE R Y — LB E BRI A E T, at the production machine. No additional devices or measuring machines
EWHIFRH TREE T NI ETORBENTE D726, BED are required.

BVRETORRBHNAIREE BN E T, The easy handling facilitates the continuous inspection at the machine and
BREVT ZRTTHEE TCORKIRE L REFEY IR MDH thereby helps to recognise deviations at an early stage.
BRICENDET, This results in time and resource savings compared to inspections with

3D measuring machines.

EEROFS Customer benefits

B A EEAERT 2SS SN 90% b ORI B Savings up to 90° compared to measuring with a measuring machine
B EBEDRUTS—VRELHETITD ® Thread inspection with a thread plug gauge GO

B U—UDOBEAMIINAE ® No reclamping of workpiece necessary

B B WA B TR E AR m Easy handling, no time-consuming instruction required

B 2/N—=0 TS DAIBZENEICHIE ® Immediate reading of spark plug position

B RIS UIADIFEE S AT BE B Integration into certification cycle possible
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AT LERRY—I System components

RT=IIFEVZYNIL—b Limit plate with scale

7R3 7L —b PoCo-Plate

RIVaVR)—T—FhUEhTr—Y Thread plug gauge GO (working gauge) with position sleeve

R °—< PoCo-Gauge

RAT—IRIERANRAY—T—Y Master gauge (check and adjustment gauge) for PoCo-Gauge

R *—Y ¥ R4 — PoCo-Gauge Master
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A stand with protective cap for the PoCo-Gauge Master is optionally available as accessory.
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R '— 1Ry X PoCo-Gauge Box
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ATV THBOMIFRI )2 —
Spring-loaded fixing screws
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1. Place the PoCo-Plate on the cylinder head by inserting positioning pins
into the fitting bores.

2. Tighten fixing screw to fasten the PoCo-Plate

3. Screw in the PoCo-Gauge into the thread for the spark plug and tighten
with a torque wrench (e.g. 5 Nm).

4. Read the position of the spark plug on the scale.
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Inspection of positional accuracy of the PoCo-Gauge

The PoCo-Gauge and the PoCo-Gauge Master are preset by EMUGE.
For a self-check of the PoCo-Gauge the PoCo-Gauge Master is required.

The PoCo-Gauge is screwed into the PoCo-Gauge Master and tightened with
a torque specified by the customer. Once both lateral marking lines match,
the PoCo-Gauge is set correctly.

In case of deviations, the PoCo-Gauge and PoCo-Gauge Master must be
returned to EMUGE for readjustment and certification.

FRREDT HFIR
(Go)
Marking line in new
condition (Go)

ERRFDOTHFF
(No-Go)
Marking line for
wear limit (No-Go)
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EMUGE

7R3 4°—< 3D PoCo-Gauge 3D

AEHTORUMRLERER

Special thread plug gauge GO

RHEEDRUT—Y

AVIVT—23>0T7IvN (FVvFT—T1R)
Orientation surface (position-oriented touch surface)

BB TYUE

Contact surface serves as reference plane
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B RIEFIENETRERDOBAT AV IADHEEATEE

B BERSEDTERE RRUFHRN GO FIHE

BORUTZTT—Y
hread plug gauge GO

for inspection of thread position on measuring machine

NLILYFRANY I A>T
Hex shank for torque wrench

For documentation and quality inspection purposes of threads with specified
starting point, the tests are conducted on 3D measuring machines in addition
to manual inspection.

Customer benefits

= Thread position inspection with special thread plug gauge GO PoCo-
Gauge 3D

 |nspection in measuring machine independent of pitch diameter
thanks to scanning the surface with specified position

® Practical inspection of thread position relative to flat surface

m Delivered with inspection certificate, therefore integration into
customer’s certification cycle is possible

B Production according to customer-specific requirement

®EFIE Inspection procedure

MO T =2 30K RIN—TTZ7RUICRUAH BENLY (
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=RTHAEROANERFTAVIYT—3 07
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Orientation surface (touch surface) to determine position
for measuring probes of the 3D measuring machine

N

v

During testing in a 3D measuring machine a PoCo-Gauge 3D is screwed
into each spark plug thread and tightened with a specified torque
(recommended 5 Nm).

The angular position is measured in the combustion area. The positional
angle is determined by scanning the orientation surface.
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7R3 72 2 PoCo-Bush

TREOAEUBEZRNTSHD

Position-setting bush

Ryvaveyra4vd Fvoa

FEABIRY Y3 VR—)L
Radial position ball

BARMRY Y3 R—)L
Axial position ball

ZFIvh
Ratchet
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to determine the angular position of the tool

ARy /=
Stop face

A IEE
Correction value for Z-axis

TEAEDTA-I %R
BigERU—7

Design with internal plastic
sleeve avoids damage to the tool

The correct positioning of tools is very time-consuming when cutting
or cold-forming threads with specified start position.

The position-setting bush PoCo-Bush makes this an easy and accurate
procedure. Thanks to the PoCo-Bush the angular position of tools relative
to the index notch of HSK shanks can be determined in few steps with a
presetting device. Afterwards the values of the presetting device can be
entered directly into the machine control unit.

Together with the special collet holder for threading tools PoCo-Synchro
(page 10) the angle can be determined with an accuracy of smaller 5°
and as a result the production of threads with specified start position is
possible.

Customer benefits

W Practical determination of start position of thread

Easy handling

Eliminates time-consuming measuring of taps/cold-forming taps
No additional marking of tools and holders necessary

Angular position (C-axis) can be determined without modifying
the CNC programme, only with length adjustment of tool

Design with internal plastic sleeve avoids damage to the tool

With integrated ratchet, therefore no additional
torque wrench required

m Correct start position from the first thread
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285.12y
22,681
139893
0.000
0.004
0.002

sEnr

EETF—7ILHEEBRE T Uy s —
Presetting device with automatic measuring, including rotation.
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Functionality

The PoCo-Bush is screwed onto a clamped tap or cold-forming tap using
the attached ratchet until it reaches the end stop. This procedure ensures
a screwing operation which reduces stress on the tools.

ZFTYMERRNERT )21 —NTV
Screw mounting with ratchet

Afterwards the measuring cycle of the presetting device can be started.
The angular position (C-axis) and length dimension (Z-axis) are determined
by means of the axial and radial position balls. The marked corrected values
are added to the angular position respectively to the length dimension (both
included in the cycle) and result in the accurate setting values.

Then, both data (C-axis and Z-axis) must be entered in the tapping cycle of
the machine control unit. Alternatively, it is possible to enter the angular
position (C-axis) via the length correction value. A precondition for that is a
synchronous tapping cycle which is started via the angular position.

And finally the angular position can be rechecked with the PoCoSys test
systems on the production machine or on the 3D measuring machine.

285.124
22.681
139.893
0.000
0.001
0.002

The accuracy depends on the following conditions:

e Correct synchronisation of machine and control unit

e Accurate machining of face side (e.g. contact face of spark plug)
e (Collet holder for threading tools PoCo-Synchro (page 10)

e Tap respectively cold-forming tap

e Position-setting bush PoCo-Bush

e Presetting device with automatic rotation (recommended)

EMUGE

EMUGE
[FRANKEN|
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7R3 2>%1 PoCo-Synchro

EDEULWRS1TBAEZERD

BREVYIYRYYTRILY —

Collet holder for threading tools

dALyMEF Yy e —UV T TRy
Space-saving clamping nut with collet and sealing disc

TERFARIIU1—ARE
Prepared for modular length adjustment screws

E¥91g105) gaL-HSH
Oliyoukg-000d

with a drive slot of tighter tolerance for improved angular accuracy

PIEBHEH (K2) F7ld MaLEA: (vaL)
Internal coolant supply (IKZ) or
minimum quantity lubrication (MQL)

EDELWR S TBAZEEF DI OHSK-THAR

Hollow taper shank with drive slot of tighter tolerance

RIMIEMEERLDY DY Rk
Without length adjustment — “rigid” design

IV TEIZ TS BTy TRILT—ICIEDIN 69893-78 KTNSO
12164-3(THERL U FeHSK-TERR D 7R 270 OFERE#HELE
ER
EDBEUWRSATEBRENYYIINTICH T DR UBAAEBD
EWAERBEZRIEL. ZZ2B3N\TVEER/NRICINZET,
ZTORER AERE 5° LN TOEENREERDET,

HEROFS=

B KOBLWRSA TEBAZETNBRBEOBERENRO THWN
B IS T EDNS EROLY N VRTA

B RERESH (K2) & ML DA IS IS S 2 ES 25— VAT A
B REREAH (K2) (& 50 (bar) £THIES

In order to optimise tool guidance it is recommended to use the collet holder
for threading tools PoCo-Synchro with hollow taper shank HSK-T according
to DIN 69893-7 respectively ISO 12164-3.

A drive slot with tighter tolerance guarantees the highest possible accuracy in
the production of threads with specified start position and at the same time
reduces any positional deviation to a minimum.

As a result, an angular accuracy smaller 5° is possible.

Customer benefits

m Consistent positioning and repeatability thanks to tighter tolerance
of drive slot

m Space-saving collet Hi-Q/ERMC with ER collet and sealing disk
® Modular design, prepared for IKZ or MQL length adjustment screw
m For use with internal coolant supply (IKZ) up to 50 bar

ITLA—THDYYT EETvTERUTID YT —DIBIEWS A >V F v
MR URBMNEZEE LR UIMTICRFENEITET,

EMUGE offers an extensive range of taps, cold-forming taps and thread milling cutters
for the production of threads with specified starting position.
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EMUGE

We provide reliability

Our thread gauges enable you to organise your production processes in a
reliable and therefore economically efficient way. Any dimensional and form
deviations as well as worn or unusable threads can be recognised at an
early stage. Gauges made from special gauge steel are available ex stock
for a large number of thread systems and tolerance ranges for all practical
applications. In addition, we also manufacture thread gauges to individual
specifications.
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UGK GmbH

Our cooperation partner DECOM UGK located on the EMUGE premises is
available for the calibration of your gauging and measuring equipment.
DECOM UGK is a DAkkS-accredited test laboratory for length and other
geometrical measuring parameters.

The web portal KalimeroNet www.decom-ugk.de is available to customers
free of charge to manage their testing equipment in a fast, simple and
reliable way.

B



EMUGE-FRANKEN Vertriebspartner finden Sie auf www.emuge-franken.com/vertrieb
EMUGE-FRANKEN sales partners, please see www.emuge-franken.com/sales

EMUGE-Werk Richard Glimpel GmbH & Co. KG FRANKEN GmbH & Co. KG

Fabrik fiir Prazisionswerkzeuge Fabrik fiir Prazisionswerkzeuge
& Niimberger StraBe 96-100 & FrankenstraBe 7/9a
91207 Lauf 90607 Riickersdorf
GERMANY GERMANY
. +499123 186-0 . +499119575-5
&= 1499123 14313 & +49 911 9575-327

& info@emuge-franken.com @ www.emuge-franken.com

10565908

- Rev. B - Printed in Japan

ZP10119 . DEGB

1T 012018 Kr

EMUGE

FRANKEN

IL—T 7700 0%kt
T224-0041 HEEMEBRX (FETA1-32-10-403
Tel. 045-945-7831 Fax. 045-945-7832
www.emuge.jp




