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Introduction

Tungsten Carbide has become known over the years as a very
important factor for the economic processing of wood and wood based materials.
The woodworking and plastics industry is absolutely dependent on the
cutting material tungsten carbide.

The aconomic utilization of tungsten carbide tools results in
extended longevity and the possibility to sharpen very often, provided
the right carbide has been selected for the material to be machined.

Being continuously in touch with the indusiries leaves many
possibilities open for research and development, todays ideas are
tomorrows technologies.

1. Particle board development

The production of wood based particie board is increasing all the
time. Special requirements such as decreasing costs, force the industry
to produce many furniture parts plastic laminated instead of veneered.
Therefore plastic laminated particle board is showing a rapid growth.
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Fig.1: Development of particle board production in
the Federal Republic of Germany




2.

Machining properties

Sawblades, trimming hoggers and cutterheads are being used for

finish cutting of board materials on double edge sizing machines and

combined sizing sedge-banding machines,

Very important in selecting tools are the cutting properties of

the material to be machined:

"For every material the right tool".

Material machined by
chipboard rough ¢ircular saw blade
chipboard veneered hogging cutter
chipboard laminated with base
coat foil
chipboard laminated with paper on trial cutting decision
foil
chipboard laminated with PVC foil
chipboard filler coated polyester
chipboard curtain coated polyester milling cutters
chipboard laminated melamin
chipboard covered with laminae

When different materials have to be machined in one pass, the

tools are selected according to the most domirant material.

3.

The cutting system:

Workpiece - Machine - Tooling

acting
point

index cutter
tolerance

o
1)
@

chucking
systen

cattirg edga

ad jistment /

cutting speed
tecth nurbder

cutting depth
cutting manner

Denaity
face/core layer

Yachining mater:als
(sanding duz-)

Laminae (hardness)

adhesion
(lazinae - chipboard)

| MACHINE

true running
vibration
deforming

capacity

Good cutting conditions result by
carefully selected material,
machine and toolings. The
possibilities of each machining
operation have to be well-known for
evaluation of the cutting results.




The Macnine
Chipboard veneered |laminated
3.1 Feed

= average

T o feed speed 40 20=25 All machines have to be used
&0
B E '; maX. to an optimum, especially
E feed speed 60 40 in linked systems.
o average ;

t

. feed speed 15-20 15-20 Length and width of the

a9 workpieces are the criteria

oo | max.

0 3 | feed speed 25 to fully utilize the

sequencing machine.
Feed speed analyse in meter per mimute.

Veneered furniture parts (bedrooms, doors and bed sides) are mostly
rectangular, whereas plastic laminated parts (kitchen cabinet sides and
fronts) are nearly square. Machining veneered boards, the second machine
has to run faster than the first.

Machining plastic laminated boards both machines run at the same
feed speed.

3,2 Spindle Speed/rpm

On standard dovble-~end machines and combined sizing/ edge banding machines
the spindle speed variation is performed by frequency changers.

Frequency ;r rpm
50 hz ' 3.000 rpm
100 hz 6.000 rpm
|
batch
operator size allowance 3.3 Utilization efficiency
time It is necessary to use the
tooling /utilization resetting s .
relat ef ficiency +ime full capaoities of machines
down time and toolings in order to work

economically.
With right toolings down times
for tooling exchange can be

Influences to the utilization factor
reduced to 3 minimum.

Progressive tool manufacturers have done a lot in research

to minimize or eliminate down times.
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Following advantages resulted in the development of:
= (quick-changing systems for sawblades and trimming hoggers;
- cutter systems with re-ad justable knives in operation;

=~ Quick-changing systems and combination chucks for boring machines.

3.4 Requirements on working conditions

The humanisation of working conditions are added to todays requirements,
besides all requirements concerning quality.
Therefore all manufacturers of machines and toolings are supporting

this demand of the woodworking industries.
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Fig.2: Noise load limit N 85 according to
IS0 standard.

The ISO standard limit N 85 shows the maximum noise level a worker
is allowed to face in an eight hours day. Therefore the N 85 limit is
considered in all noise reduction attempts.

For noise reduction on sizing machines the following possibilities
can be considered:

Noise reduction by secondary measures:

- enclosed machinery
- eanclosed motors

- insulation of machine, building, etc.
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Noise reduction by primary measures:
- reduction of noise source
- low noise tooling

- low noise motors

4. Machining processes

4.1 Milling cutters (moulding, matching, etc.)

Cutting against the feed director is the best way of cutting

particle board on finish sizing machines.

Advantage of cutting against the feed - upmilling machining
- better chipping of the core layer material;
- better results on edged finish;

- longevity

iﬁ ——ge  feed direotion é

Fgeld: Upmilling machining

Tri hogger and sooring saw

Cutting with the feed gives the besti results in using scoring saws
and trimming hoggers.

Advantage of cutting with the feed - down milling machining:
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every tool determines the finish of its entering angle;
cutting pressure towards centre of board;

standard tooth shape - flat tooth;

best operating conditions

cost/longevity

fesd direction / \

—_— - A1
© i
_K\‘/j hogging
sooring

Fig.4: Down milling machining
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4,11 Cutting tool and number of teeth

In view of the cutting quality, the number of teeth on cutters
are based on the "center chip gage" 'hm".

Requirements hm=-value for

on cutting surface milling

quality mm
average Q.12 - 0.15
fine 0,08 - 0.10

M.g.5: Determination of the center chip gage hm”

The following numbers of teeth are necessary on cutters of 180-220 mm
diameter for sizing plastic laminated particle board by 1 - 2 mm cutting
depth:




nunber of teatn ———ve———

feed spesd (milling)
m/mn ne 1000 Uimn ne 6000 U/min
s )
1
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2
20 ¢
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F‘ig.é: Determination of teeth number of
milling cutters

4.12 Sawblade and number of teeth

The same as on milling cutters, the number

of teeth is based on the "medium center chip
gage" "hm'',

The "hm" can only be influenced by
the saw diameter, cutting depth, feed

speed and number of teeth.

The rpm "n" is tuned to the optimum
cutting speed '"v'.

Fig.7: Determination of feed way per
tooth "3z".

The determination of the number of teeth is based on "Sz'" which means

feed way per tooth.




Material Sz—values/mm
Laminated board  0.03 - 0.55

Thin sensitive veneers on
substrates or

chipboard with low sirength 0,05 - 0.08
Veneered chipboard, block

board, or hardboard 0.07 - 0.10
Partiole board 0.06 -~ 0.12

Experience values '"Sz" for
saw blades

4.2 Cutting speed

The cutting speed has to be tuned to the material to be machined.
The cutting speed in rpm and the tool diameter is the basis for calculating
the best cutting conditions. The rpm can vary from 3.000 to 6.000 rpm on
most double-end tenoning machines and combined sizing double edge banding

machines.
Material cutting speed V"
m/s ec

4+

'§ Chipboard 45-70
Blockboard 35-50
Densified laminated

'E board 30-60

g Laminated board

Optimum cutting speed

Optimum cutting speed as prerequisite for:
quality edge finish
- optimum hogging of core layer

cutting longevity = reduced costs

Exceeding optimum cutting speed resulting in decreased longevity.
Falling below optimum cutting speed resulting in low edge finish quality

Deviation above or below optimum cutting speed resulting in increased costs,
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5. Selection of cutting material

Tungsten carbide,

Tuning the material to be cut, the machine and the tooling, the selection

of proper cutting material, is of importance.

It is always an advantage when a tool manufacturer also manufactures

tungsten carbide himself.

In that way he can always select the specific

carbide grade for the material to be machined.

4 | T

§ HL 05

3 AL 10 index blades

% n HL 15 saw blades

- é’u HL 20 l

§ 3 HL 30 milling

x| $ cutters

w | HL 40

| g

ot )

0 [#°]

318

q | &

[e) o)

I <

ol ; ol *
LEUCODUR *# ~ Carbide grades

* Grade classification of LEUCO-carbides in relation to ISO standards

for wood and plastic machining.
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6. Milling sequences
6.1 Pre-hogging

Pre-hogging is necessary vwherever wood-based Loards have to be
sized. Scoring, hogging the edges and sizing is done in one pass.

The trimming hogger with the sizing saw is machining and
hoggirg the board to accurate size.

Sizing of laminated boards can be done by pre-hogging
and sizing as tight as 1 mm to the finish size by a second unit chipping

the excess of 1 mm.

Pig.8: Pre-hogging and finish sizing
in one pass

Advantages:

Just 1 mm cutting depth is ad justed for finishing laminated board.
High edge finish quality , longevity of cutting tool,reduced noise.

Trimming hoggers with autometic adjustment will be used when more
than 10 mm elge width will be machined.

Fig.9: Pinish sizing/hogging on rough chipboards
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6.2 PFinish machining

6.21 Rough particle board

Sizing of particle boards will be done by machining with
scoring saws and hoggers by down milling operations. The optimum quality
will be achieved by shaped teeth on:

Saw diameter = 200-250 mm
RPM = 6.000

72 mm

down milling

Hogging width, max.

Machining operation

6.22 Plastic laminated particle boards

Because of the plastic laminae homogenity the boards will be

machined with jointing heads of centerline parallel cutting edges.

| -

Fig.10 : Double sidedroplastic laminated particle
board
0ard.
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6.23 Direct laminated particle board
(Melamin faced, etc.)

BEdge tearing is very common on melzmin-faced boards, due to the
very thin layer. To achiwe good edge quality, saws with helically
shaped teeth have to be used.

The cutting force is directed to the centre of the boards.

Fig.11: Laminated particle board
(K-type chipboard)
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Herring bone knife cutters with indexed throw-away knives of various
tooling head designs.

Fig.12: Solid jointing head Fig.13: Twopart adjustable
with indexed knives jointing head

(synchronously adjustable)

Fig.14: K-System jointing Fig.15: K-System jointing
head manually ad justable head automatically adjustable
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In cost considerations one of these jointing heads should be applied.

Data
Spindle speed, rpm =
Number of teeth, 2 =

Saw blade, diameter, mm =

Cutting direction -

3.000/6.000
2 x32x4
180/200

up milling

Best edge quality is achieved at optimum hogging of the core layer.

7. Cutterhead systems
7.1 Pre-trimming cutterhead

The indexed two way knife cutterhead for pre-irimming is a universal

tool for machining laminated particle boards.

The tool can be synchronously ad justed manually at still stand of

motor.

Pig.1]: Width ad justabl e
pre-trimming cutterhead

After width adjustment the motor
has to be re-adjusted in relation
to the feed chain:

djustaent bolt
2

threaded pin |—f- :

width

thresded pin £ =

Pig.16: Pre-trimming synchronously
ad justable two part cutter head

This cutterhead can cut up to 10 mm
width and get as close as 1 mm to the
finish size.
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1+ Loosening the threaded pin

2. Axial re-adjustment of tool parts
one turn of wrench equals 3 mm
width ad justment

3. re-tighten threaded pin

4. motor re-adjustment according
to table

5 re—adjustment of motor

7.2 PFinishing cutter head

If the finishing cutter has only

1 mm to cut a very high quality and
cutter longevity is the result.

The pre-trimming head is cutting
at an angle of 14° resulting a
V-shaped edge. Depending on the
thickness of the melamin up to

16 ad justments are possible.

The finishing cutter with its indexed (turnover) knives is a special

tool for finish cutting of melamin-faced particleboard, based on the same

principle as the pre~trimming cutter head.

The

machine.

synchronous

od justment bolt
2

""‘“&E

threaded pin

Fig.18: Width adjustment of finishing

cutter head

The width ad justment of this finishing
cutterhead follows into each other:
1. Loosening the threaded pin

2. Adjustment into each other one
wrench turn equals 3 mm width
3. Re-tighten threaded pin

ad justment is done manually at stillstand of the

The finishing cutter performs a
straight joint edge with an optimum
finish after pre-trimming. Adjusting
the knives to each other the cutting
edge is always straight by the
synchronious adjustment of the two
cutter parts.

The re-ad justment is approx. 0.8 mm,
7 re-ad justments of the indexed knife
can be achieved when machining 16 mm
thick particle board. Each set of
cutters provides a maximum of

28 ad justments depending on the
thickness of the board.
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7.3} Hge finishing system

The edge finishing system for melamin~-faced particle board operates
fully automatically.

After wearing down of the cutting edge
a yellow light signals '"re-ad justment"
and the arms return automatically into
zero position,

The adjusting arms are being moved
away from the cutterheads and the worn
outterhead can be replaced.

p
Pig.19: Hige finishing system

The spare cutterhead will be set
on to the motorshaft, bolted and
re~-tightened.

Fig.20: Replacement of cutterhead

Pig.21: The tracing arms are moved
into position for re-adjustment.




- 18 -~

Fig.22:
The cutter parts will now be adjusted
to the supporting rollers.
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Mig.23: Tool controls

The 2 parts of the
cutter head are tightened
together via controls and
remain in this position,
while the support rollers
return to zero position,.

The switch on the control panel

is released to "automatic" and the change
of the cutting edges into a new cutting
position follows automatically into the
final position. The yellow light signals
the re—-adjustments.

Fig.24: Close up view of
tool controls
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Pre-sel ecting the board meter capacity

The pre-selected board meter capacity is based on the particle
board quality and the machine. The meter capacity value is based on
experience data. The meter dial is set to maximum meter vilue. As soon
as the edge quality is not any more satisfactory, stop maciuning and take
meter reading.

The pre-selected value is set in such a way that the re-adjustment
is executed before the edge quality becomes unsatisfactory.

Fig.25: Metering by impulse
transmitter

All standard dowls edge sizing and combined sizing/edge banding
machines can be equipped with the Hige trim tooling system without any change
on the machines.

This means, even older machines can be updated to the latest technology.

T.4 Quick=tool-clamping system

Double edge sizing machines, combine sizing/edge banding machines as

well as special machines and can be equipped with the quick-tool-clamping-
system for scoring and trimming hogger units.
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The quick-clamping unit for trimming hoggers consists of a
clamping flange mounted on the motor spindle and a hogging part with

trimming saw which are exchangeable parts.

Clamping and fastening of the hogging part is achieved by a
bavonet lock. The clamping elements are permanently locked and are

only releaced via valves by compressed air for the time of tool changing.

Up to now all trimming hoggers had to be changed as complete units.
This means the hogging part including the taxkxe-off bushings have to be
removed. Now only the hogging part has to be taken off.

Further features of the clamping part being stationary on the
motor spindle are the accurate balancing, the true axial running and

the low noise.

Advantages of the quick-clamping-system

Quick tool change at short down times.
No positioning of tools after changing, as the motor remains always in

its working position.

Trouble free change of tools, no force on to the motor spindle.

Tool changing without hammers, spanners or wrenches.

Tool body remains permanent on motor spindle, therefore accurate

balancing, smooth running and true axial running.

The robust tool construction has proven long service life,
Less weight for changing of tools.

Handling of the system without problems and free of maintenance.

Quick—clamping-system

Scoring Saw

The clamping part for scoring remains on the motor shaft. The

machines can be equipped with various tooling bodies for different machining

operations within very short time.
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Flange for scoring saw (basic
component )

sescccccee Scoringa.nd
,r -
esessscsee grooving TR

Gauge 2 - 2.2 mm other gauges
of blade, see below

Pig.26: Quick-clamping system
for scoring saw

gauge .,
' T | _
_ -‘%’- —at
Fig.27: Quick-clamping system Blade gauge more than 2.2mm on

for grooving saw special flange.
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Fig,28: Flange with chamfering disc

Fig.29: Special flange with rounding disc
with indexed knives

Fig.30: Special flange with rebating disc
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hogging - rebating

Fig.31: Special flange with staggered saw-
grooving cutter (mini-hogger also
used as V-grooving cutter).

Cla._n;ggg’ part -~ trimming hogger

The clamping part of the trimming hogger remains on the motor
shaft. The machines can be equipped with various tool bodies for different

machining processes within very short time.

Fig.32: Clamping Part - Hogging
(vasic component)

e~

hogpinr and simultaneous
grooving.

Fig.33: Special hogging unit with flanged
groover




- 24 -

Fig.34: Special hogging unit with flanged
chamfering tool

chaaering.

M =3
grooving and simultanecus
chanafering,

Fig.35: Special flange with grooving and (
chamfering sawblade,

~4 - 4 _q_

Fi§.36: Hogging part for V-grooving

V-grooving with
hogger
for V-folding operations

Fig.37: V-grooving with hogger
for V-folding operations '
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Propositions for tooling up machines

The use of these tools is today possible on all machines for

machining boards double edge banded already. They are quipped with

Jjumping scoring motors or with standard motor units for finish cutting.

machine,

The appropriate sequence of the motor units depends on the type of

Fig,38: Tooling sequence single edge

Te
2.
3.
4.
5s
6o
Ts
8.

banding

pre-milling left upmilling
pre-milling right upmilling
finish milling left upmilling
finish milling right upmilling
pre-milling right upmilling
premilling left upmilling
finish milling right upmilling
finish milling left upmilling

finished part with 3 edge banded
rims

Fig.39: Tooling sequence double

Te
2,
3.
4.
5
6.
Te

8.

9.
10.

edge banding second machine

pre-milling left upmilling
pre-milling right upmilling
finish milling left upmilling
finish wmilling right upmilling
pre-milling right upmilling
pre-milling left upmilling
jump milling right downmilling
o controlled
Jump milling left downmilling
finish milling right upmilling
finish milling left upmilling

finished part four edge banded
rims

All toolings required are standard toolings, on stock.

Vortriser
Vorfriser
Fertigtriser
Fertigtriser
Vorfriser
Vorfriser
Fertigtriver
Fertigfréser

L I T

Partigaest mit Umiowmer sul } Seiten

tinks
recihns
ks
reches
rechts
inks
reches
ks

ﬁ:-—@:mg:—.

Mauchine 2

Vorfriser
Vorlriser
Fertigiviser
Fertigtraser
Vorfraser
Vorfriser
Ausseizirsser
Aussetzirsser
Fertigiraser
Ferufriser

. B e v o -

Fertiginil alisertig mit Uminimarn
Wichtig: Stien 7 und § 30 nehe wie

liovies

s
rechis
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hnks
rechts
hoks

rechts
finks

e !

Coganin
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Cegenviaut Y

L
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Cleiehiaut

@ (De
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Aussetziriser 7 + ¢ mul
ofenvien. wenn Placentrere relstiv grod 1si. 300l s Standre-
Aussetsiriser 1u Sundzent Fertigfriser 1n kewner Relation.
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Note: Arrange unit 7 and 8 as close as possible to unit 9 and 10,

Jump milling cutter has to machine full oversize can.be recommended
only when the board width is relatively large, otherwise longevity
of jumpmilling cutter is not tuned to longevity of finish milling

cutter.
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Fig.40: Tooling sequence

Te
2.
3.
4.
5e

Te

8.
9.

10.

1.
124

1e
2.

4.
Se

6.
Te

8.
9.

10.
1.

12.

double edge banding second
machine

pre-milling left upmilling
pre-milling right upmilling
finish milling left upmilling
finish milling right upmilling
pre-milling ‘'ight upmilling
controlled
pre-milling left upmilling
pre-milling right downmilling
controlled
pre-nilling left downmilling
jump milling right downmilling
controlled
jump milling left down milling
finish milling right upmilling
finish milling left upmilling

finished part four edge banded
rim

Fig.41: Tooling sequence

double edge banding
second machine

pre-milling left upmilling
pre-milling right upmilling
finish milling left upmilling
finish milling right upmilling
pre-milling right upmilling
controlled
pre-milling left upmilling
pre-milling right downmilling
controlled
pre-milling left downmilling
finish milling right downmilling
controlled
finish milling left downmilling
finish milling right upmilling
controlled
finish milling le¢ft upmilling

finished part four edge banded
rim,
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Tools for pre-trimming and finishing

OPERATION

SATERIAL
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TOOL DG

REVARK

re=-trinmng

Pre-trimming and
finishing

Pre-trimming and
finishing

Piniahing

Finishing

*inishing

Finishing

Finishing

melzyin-faced
particls board

rough partiole board

melamin-faced
particle board

rough partiole board

plastio laminat ad
particle board

melamin-faced
partiole board

nelanin-faced

particle toard

melamin-faced

melamin-faced

pre-trimming cutter
teeth = 2 x 4

sooring saw and
mini-hogger

quiok-clamping
system for scoring
and hogging

jointing cutter
nife edge paralell
tof

Teeth = 2 or 4

herring bone knife
jointing
Teeth = 2 x 2

or 2x3

synthronously
jointing ad justiable
cutter
Teeth = 2 x 3

or 2x4

edge-finishing system

manually ad justable

edge-finishing system

automatically

- synohroniously ad justable with chamfer
- pre-trimming and chamfering
- universal use

- high feed rates

- minimum down time
- full utilization of turmever knives
- nuperous cutting positions

- universal tool for all wood based materials
- high quality at low power consumption

- pre-trimming and finishing

~ hogging width up to 72 m3

- high feed rates

- procens approved in application many years

— universal tool for all weed bazed materials
- high quality at low power consuapticn

- pre=trimaing and finishing

- high feed r2tes

- hogging design approved Jany years

- minimum down time by tool design

- ideal tool for plastic laminated boards
- limited use for melamin-{aced boards

- number of tseth in relation to feed rate
- cutting force rectangular +o tool axiu

- optimua tool for melamin-faced boards

- divided cutting pressure

- drawing cutting cirected to center of board
- extremely good edge finish

- doubla part tooling
- synchronously ad justable
- full utilization of indexed (tumovar) knives

(up to 28 cutting positions)

- re-adjustable cutting eige :wn operation

- adjustatle during operation

- ad justing on ons spindle :=nly

- numerous cutiing positions

- gynchronously ad justable

- full utilization of machine capacity

- minimum down times for changing tcols
- zutomatic ad justment during operation
- not dependent on zachine operators




Finish milling

1
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Possibilities of tooling combined machines

pre~ and finish milling

segnient
pre- ard finish ailling > Vo - una Fertigrerspanung i\ 1[ Prearlling )
segment hogging cuttsr —— B |
Schretispane . Tersp
surglc T 1MpIRZ ROIsNr ._—’
cutter
pre-milling cutter ___’ vortraser
jointing cu1.:t er T
parallel knife edge ,
jointing cutter ) i mersamn.
: 3 ﬁ } £ ugetraser
2herring bone knife edge | o
jointing cutter N R
3 gynchronously ad justable N T

K-tcoling system

4 manually controlled
K-tooling system

5 automatically controled

In ad justing the toolings and machining processes an optimum tuning can

be achieved for the material to be cut and the machining operations.,

With the aforementioned, it has been tried to give a small insight

into the wide spectrum of edge trimming and finishing.

The rapid development in the field of edge machining and the permanent
requirement of automatedoperations force the machine and tool manufacturers

to keep up-to-date with improved technologies.
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