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Machining instructions

QUADRANT Engineering Plastic Products’ stock shapes can be easﬂy machlned on ordinary
metalworking and in some cases on woodworking machines. However, there are some pointg, which are
worth noting to obtain improved results. ~
In view of the poor thermal conductivity, relatively low softeninltjkx aﬁd\melting t
thermoplastics, generated heat must be kept to a minimum a‘hd;héaft,xﬁuﬂ\d up i
avoided. This is in order to prevent deformations, stresses, colour chang )

Therefore:
= tools must be kept sharp and smooth at all times,
~ feed rates should be as high as possible,

= tools must have sufficient clearance so that the cutting edge only comes’in Contact with the plastics

material, p

= a good swarf removal from the tool must be assugé/d" \
= coolants should be applied for operations where pl‘\é\hty\o

at is generated,(e.g. drilling).

’is essential to support the work adequately during
rmation, e.g. thin walled tubes often require the use of an
allow accurate machining of bushings with respect to

High speed steel (HSS) tools work well with many plastics. However, tungsten carbide (ground cutting
_edges!), ceramic or polyc#ystalhne diamond (PCD) tooling is preferred for long production runs. This is
\“\“‘essentlal when machlnmg gIaSS and/or carbon fibre reinforced or graphite filled materials (long tool life and
good surface finish). When machining CELAZOLE® PBI or TORLON® PAIl, diamond coated or
polycrystalhne diamond toohng provides optimum results, but carbide tipped tools can be used in case of
very short productlon |/uns
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Coolants

Apart from driling and parting, coolants are not typically necessary for thermoplasnc machining
operations. Keeping the cutting area cool generally improves surface finish and tolerances

stress-cracking.

A strong jet of compressed air or coolant also dlrects or removes
to interfere with the cutting tool and the Workp|ece N

yecause of the higher coefficient of thermal expansion, lower
{ ng due to moisture absorption (mainly with nylons) and
p055|ble deformatrons caUSed \a internal stress- relieving during and after machining. The latter
phenomenon\mamly occurs | parts Wwhere machining causes asymmetric and / or heavy section

changes e. g\vw%n machmmg §hape from a plate or a bush from solid rod. In such cases, a

balanced” machinlng on- ‘both sides of the stock shape’s centreline, reducing warpage, or a thermal
/,,/treatment (stress- re||eV|ng) after pre- machining and prior to final machining of the part may prove
advantageous (see Anneallng |nstruct|ons for QUADRANT Engineering Plastics Products’).

As a guideline, for turned or mllled parts, a machining tolerance of 0.1 to 0.2% of the nominal size can be

: applied without taklng \spemal precautions (min. tolerance for small sizes being 0.05 mm). In this

respect, the 1ISO 2768, the DIN 7168 as well as the Swiss VKI-Recommendation "Toleranzen spanend

\hergestellter Kunststoff-Ferngtene ("Tolerances for machined plastic parts") can be used as a guide.

However tlghter tolerances are possible with very stable Advanced Engineering Plastic Products’ such as
CELAZOLE® PBI TQ)If{LON® PAI, KETRON® PEEK and TECHTRON® PPS.

Quadrant Engineering Plastic Products global leader in engineering plastics for machining

www.quadrantepp.com 2




Turning

The continuous chip stream produced when turning and boring many thermoplastrcs can be handled well
using a compressed air powered suction system (directly disposing the swarf onto a contarner); in this way
avoiding the chip wrapping around the chuck, the tool or the workpiece.

See table below for tool geometry, cuting speeds and feeds.

I\/IiIIing

is normally recommended to help reduce heat by dissipating it mtothe chrp,
finishes are minimised. N \

See table below for tool geometry, cutting speeds and feeds.

Drilling

High speed steel twist drills work well, but ple/nty of rmat is gen : rated so that a cooling liquid should be
applied, especially when hole depths are more. than thCe the/dremetger In order to improve heat and swarf
removal, frequent pull-outs (peck drilling) are necessary, especiall \/fer deep holes (pull-out the drill every
time a depth = 1.5 x the diameter is attarned) For large drametEr holes, it is advisable to use drills with a
thinned web (dubbed drill) in order\ reduce frrctroh /fsh \rter chisel edge) and consequently heat
generation. It is also recommended for Iarge holes to dull‘ \tepwrse e.g. a bore diameter of 50 mm should
be made by drrllrng successrvely with @ 12@\1d (/] ' ~then by expanding the hole further with larger

JPEEK—HPV, KETRON® PEEK-GF30, KETRON®

66-GF30, ERTALYTE® ERTAJTYTE® X a i EFRON® PEEK-1000 rods over 100 mm drameter as well as
for ERTALON® / NYLATRON® rods\o r
twist drills at all in order to- avord crac S
boring toofwrﬁttts cuttrng edge pe ec

t to "bore” the holes on a lathe using “insert drills” or a rigid, flat
et on centre-height (see picture below).

For these materraléx some ‘machinists prefer to heat the stock shapes up to

about 120-150°C prror 'to drrIIrng However, care has then to be taken that

/,after drilling and before\startrng the frnrshrng operations, the plastics piece is

completely cooled off to room temperature (uniform temperature all over the
section prior to drilling as WeII as prior to finishing !)

When drilling or boring thr(‘pugh~rtoles feed should be reduced at the bottom

of the cut in order to prevem the drill or flat boring tool from pulling through at the exit-side, causing

chrpprng or breaking out: Jt is not recommended to hand feed the drill because the drill may "grab" and

stress the materral /ﬂ"/

See table below for tool geométry, cuting speeds and feeds.
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Sawing

Band saws, circular saws or reciprocating saws that have widely spaced t thin order to assure good
chip removal can be used. They should also have enough set to minimise the frlction between the saw
and the work and also to avoid close-in behind the cutting edge, causmg excessive hea buf[dup and
even blocking of the saw.

Machined parts, wh)ch have absorbed y re and consequently have changed in dimensions, can be
dried to regain thelr ongmahmachlned

NYLATRON® \SEMITRON® ESd
obV|ous1y dep dssn the moistur \gnt of the parts as well as on their thickness, but a minimum of

Geheral industrial safety recommendanons as well as eventual specific directions given in the Quadrant
Engmeermg Plast|c Products "Material Safety Data Sheets" should be observed.
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" ERTALYTE®/ ERTALYTE® TX / CELAZOLE® PBI / TORLON® PAI /
KETRON® PEEK-HPV / KETRON® PEEK-GF30 / KETRON® PEEK-CA30 /

4 TECHTRON® HPV PPS / SEMITRON® ESd 410C / SEMITRON® ESd 520HR

With respect to their hardness and moderate toughness, it is recommended to observe some additional
machining and design rules next to what has already been said earlier. Th|s should prevent premature
failure of these materials.

* To avoid chipping the edges dunng turning, boring ‘o\r\*‘\l\f\r\\iilring,
providing a smoother transition between the cuttlng tool and th y plas

* When tapping threads or assembhn
tap- or bolt-tip since this is likely to |

>1x45°

Fig. 2

/

/Al information supplied by or on behalf Of Quadrant Englneenng Plastic Products in relation to its products, whether in the nature of data, recommendations or otherwise, is
supported by research and believed rellable \ Quadrant Englneenng Plastic Products assumes no liability whatsoever in respect of application, processing or use made of the
afore-mentioned information or products, or a,ny consequence thereof. The buyer undertakes all liability in respect of the application, processing or use of the afore-mentioned
information or product, whose quality and other propertles he shall verify, or any consequence thereof. No liability whatsoever shall attach to Quadrant Engineering Plastic
Products for any infringement of the rights qwned or controlled by a third party in intellectual, industrial or other property by reason of the application, processing or use of the
afore-mentioned information or products by‘tHe buyey,

CESTIDUR®, ERTALON®, ERTACETAL®, IJ;ERTALYTE@) NYLATRON®, KETRON®, TECHTRON®, FLUOROSINT® and SEMITRON® are registered trade marks of Quadrant.
CESTILENE CESTICOLOR, CESTILITE and C}ESTITECH are trade names of Quadrant Engineering Plastic Products.

SYI\/b(-\\LIT® is a registered trade mark of Symall/t AG.

CELAZOLE® is a registered trade mark of/ Hoechst Celanese Corporation.

DELRIN® and TEFLON® are registered tradfe marks of DuPont.

KETRON® PEEK |$made from genuine/ [CTREX® PEEK™ polymer. VICTREX® is a registered trade mark of Victrex plc. PEEK™ is a trade mark of Victrex plc.

RADEL® and TORLON®- -are reglstered trade marks of Solvay Advanced Polymers.

STANYL® is a registered trademark ~of DSM.

ULTEM® is a registered trade mark‘f General Electric Co. USA.
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Table: Tool geometry, speeds and feeds for sawing, turning, milling and drilling.

]
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QUADRANT TURNING MILLING DRILLING SAWING
Engineering St AB . A !
/o o Circular saw ! Band saw
Pl,,astlcs (carbide tipped) L X .
E . b
L
y H
| L.
E Yo
o : side relief,a’hgle a: relig}f'/an’éle (°) o : side relief angle (°) B=10-15° i
y: rake ang[é y: ra/ké aﬁgle (°) y : rake angle (°) o : relief angle (°)
n : side cutting edge \ v : clitting speé (m/min) ¢ : top angle (°) y : rake angle (°)
A cuttin/g’ speed in) s : feed (mm/tooth) v : cutting speed (m/min) c : circular saw t: pitch (mm)
s feed/ \ N\ / s : feed (mm/rev.) b : band saw v : cutting speed  (m/min)
a Y n a \ ¢ S v O Ye t Ve Oy Yo t Vo
ERTALON / NYLATRON
CESTILENE -15 [ 0-10 | 0-45 50-100) 10-15( 0-15 | 8-45 25-40| 0-8 [ 4-10 |50-500
SYMALIT PVDF 1000
ERTACETAL
-15 [ 0-10 | 0-45 0.05-05 200 - 500 5-15 50 - 500
SEMITRON ESd 225
ERTALYTE
TORLON 4203 PAI -15 [ 0-10 | 0-45 0.05-05 200 - 400 5-15 50 - 400
KETRON PEEK-1000
PC 1000
PPSU 1000
-15 [ 0-10 | 0-45 0.05-04 200 - 400 5-15 | 0-15 | <0.05 200 - 400 5-10 50 - 400
PEI 1000
PSU 1000
ERTALON 66-GF30
TORLON 4301 PAI / 5530 PAI
KETRON PEEK-HPV / GF30 / CA30| 5-15 | 0-10 [ 0-45 0.05-03 100 - 200 5-15 ] 0-15 | <0.05 50 - 150 5-10 50 - 200
TECHTRON HPV PPS
SEMITRON ESd 410C
CELAZOLE PBI -10 [ 3-5 | 0-45 0.05-03 25-100 5-15 | 0-15 | <0.05 25-75 5-10 25-100
FLUOROSINT 207 / 500
-12 | 0-5 | 0-45 0.75-04 150 - 400 5-15 ] 0-15 | <0.05 50 - 150 5-10 50 - 200
SEMITRON ESd 500HR
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ASIA-PACIFIC

108 Tai To Tsuen, Ping Shan
YUEN LONG - N.T. Hong Kong
Tel +852 (0) 24702683

Fax +852 (0) 24789966
epp.asia@gplas.com
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Quadrant Engineering Plastic Products

www.quadrantepp.com

Regional Headquarters

EUROPE

I.P. Noord - R. Tavernierlaan 2
8700 TIELT - Belgium

Tel +32 (0) 51 42 35 11

Fax +32 (0) 51 42 33 00
epp.europe@qplas.com

NORTH AMERICA

2120 Fairmont Avenue

PO Box 14235 - READING, PA 19612-4235
Tel (800) 366 0300 / +1 610 320 6600

Fax (800) 366 0301 / +1 610 320 6868
epp.americas@gplas.com

Quadrant Engineering Plastic Products Companies Worldwide

BELGIUM

I.P. Noord - R. Tavernierlaan 2
8700 TIELT

Tel +32(0) 51423511

Fax +32 (0) 51 42 33 00

I.P. Noord - Szamotulystraat 14
8700 TIELT

Tel. +32 (0) 51 42 32 24

Fax +32 (0) 51 42 33 40

CANADA

495 Laird Road

GUELPH, Ontario - N1G 3M1

Tel (800) 567 7659 / +1 519 837 1500
Fax (800) 265 7329 / +1 519 837 3770

FRANCE

ZAC de Satolas Green
69330 PUSIGNAN

Tel +33(0) 4 72 93 18 00
Fax +33 (0) 4 72 93 18 96

Z.l. Front de Bandiere
BP 26

01360 BALAN

Tel. +33 (0) 4 72 25 17 87
Fax +33 (0) 4 72 25 91 35

GERMANY
Koblenzerstrale 38
56112 LAHNSTEIN

Tel +49 (0) 2621 6990
Fax +49 (0) 2621 69933

Am Leitzelbach 11

74889 SINSHEIM

Tel + 49 (0) 7261 15 50
Fax + 49 (0) 7261 15 51 55

HONG KONG

108 Tai To Tsuen, Ping Shan

YUEN LONG,

N.T. Hong Kong

Tel +852 (0) 2 470 26 83
Fax +852 (0) 2 478 99 66

HUNGARY

Sikert str 2-4

1108 BUDAPEST

Tel +36 (0) 1 264 4206
Fax +36 (0) 1 262 0145

INDIA

B 166 Yojnavihar,

DELHI 92

Tel +91 (0) 11 214 49 17
Fax +91 (0) 11 216 45 41

/

ITALY

Via Trento 39,

20017 Passirana di Rho,
MILANO

Tel +39 02 93 26 131
Fax +39 02 93 50 8451

JAPAN

5-2, Marunouchi 2-chome
Chiyoda-K,

TOKYO 100

Tel +81 (0) 33 2834 267
Fax +81 (0) 33 2834 087

KOREA

97 Samjung-Dong
Ohjung-Ku, BUCHEON-CITY
Tel +82 (0) 32 673 9901

Fax +82 (0) 32 673 6322

MEXICO

Apartado Postal 13
52000 Lerma,

EDO DE MEXICO

Tel +52 (728) 753 10
Fax +52 (728) 753 17

QUADRANT

ENGINEERING PLASTIC PRODUCTS

POLAND

Ul. Dziegielowa 7

61-680 POZNAN

Tel +48 (0) 61 822 70 49/ 825 70 45
Fax +48 (0) 61 820 57 51

SOUTH AFRICA

25 Nickel Street, Technicon
P.O. Box 63
ROODEPOORT 1725

Tel +27 (0) 11 760-3100
Fax +27 (0) 11 763-2811

THE NETHERLANDS
Anthony Fokkerweg 2
7602 PK ALMELO

Tel +31 (0) 546 877 777
Fax +31 (0) 546 860 796

UNITED KINGDOM

83 Bridge Road East
WELWYN GARDEN CITY
Hertfordshire AL7 1LA
Tel +44 (0) 1707 361 833
Fax +44 (0) 1707 361 838

U.S.A.

2120 Fairmont Avenue - PO Box 14235
READING, PA 19612-4235

Tel (800) 366 0300 / +1 610 320 6600
Fax (800) 366 0301 / +1 610 320 6868
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