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[FABRICATION GUIDELINES _

The folloraing guidelines are presanted for thoss machinists not familar
with the machining chamctsnstics of plastice. They ars intendsd as
ouidelnes crly, and may nol epresant the most optimum  condtions for
all partz.  The tmoubleshooting quick =ference on page 42 should be
L=l to comect undesirmble surfacs finishes or material meponzses duning
machining operations.

All Doadrant materiale ars stees =lisved to srewrs the highest degree of
machinakilty and dimereional stakilty. Howsesr, the =ative softmess of
plagtics (comparsd to metak) gensraly resulis in greater dificulty
mantaning tight tolerances duing and after machining. A good e of
thumkb for tolerances of plastic partz & +-.001" per inch of dimen=zion
alitugh tighter tolerances are possible with wery stable, reinfonced
materiak.

When machining Quadrant stock shapes, remamber...

Thermal expanzion is up to 10 times greater with plastice
than metals

Plastics lose heat more slowly than metals, so awoid localized
owerh=ating

Softening [and melting) temperatures of plastics are much
loweer than metals

Plastics are much more elastic than metals

Becauss of these differences, you may wish to experiment with
fixtures, tool materals, angles, speeds and feed rates to obtain
optimum results.

Getting Starfed

Positive tool
recammendead

gecmetries with ground peripheries are

Carbide tooling with polished top surfaces is suggested for
optimum tool life and surface finish. Diamond coated or
polycrystalline tooling provides optimum surface finish when
machining Celazols* PBL

Use adequate chip clearancs to prevent clogging

Adequately support the material to restrict deflection away from
the cutting tool

Coolants

Coolants ars generaly not required for most machining opemtiors (not
inchding driling and parting offi. Howswsr, for optimum sufacs finishes
ardl ches tolerances, non-aromatic, water solble coolants as
sugaeeted. Spray mists and preseunized air ars very effective means of
cocling the culting intsrfazs. Generd purposs petrokeum bassd culting
fuids, athoogh zuitable for many metaks and plestics, may contributs to
sirees cracking of amaomphous plastics such as PO 1000 Polycarkbonats,
FsU 4000 Pobaulfons, Lkem® 1000 PR, and Radd® R PRSLL
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= Coolats as sirongly suggested duning drilling opsrations,
ezpecidly with notch ssreiive materiak such == Erahds®
PET-R Torkon® PAl Celamok® PEI and glass or carbon
rEinforced preducts.

e

= In addtion to minimizing localized pat heat-up, coolants
prakong ool lils. Two ifleod) coolantz suiabls formost plastics
are Trim 810655 (Master Chemical Sorporation-Pemysbung,
CH) and Polycut (Tullzo — Savannah, G2). & genemlly suitabls

mist coolant kB Astro-Mist 2004 A Fluid

\“‘_ Techrokgy-Hitton, RY).

(Manme

Turning

Turming operationzg requins inssris  with
positive geomsties and gmound peripheries.
Ground pefiphenes and polished top surfaces
gererdly reduce matsrd buld-up on the
reatt, imprwing the attanable suface finish.
A fine gramed -2 carbide iz gensraly best for
tuming opsratiors.

Driiling
The insulating characterstics of plastics
=quire consideration duing drilling

opemtions, especialy when hole depthe ars
greatsr than twice the diametar

Small diameter holes
/32" to 1" diameter)
High sp=ed steal teigt drilke ae genemlly sufficient for amall holes. To
impmowve swvaf removal, frequent pull-out (peck dhiling) i suggestsd. A
slowe spiral (low bebe drill wil allows for bestter seef removal.

Large diamster holes (1" diameter and larger)

A zlow 2pinl {lkw bl dril or gensrd purpose diill bit ground tooa 1127
point angle with £° to 15” lip clearance is recommended. The lip rake
should b= ground (dubk=d off) and the web thinned.

It iz gensrally beat to dril a piot holks imaximum 1/2° diamster] using 600
to 1,000 rpm and a positive feed of GUX05" to 0LCHE" par revoldion
Auwoid hand feeding becass of e dil grabbimg which can result in
microoracks forming, Secondary drilling at 400 to 500 rpm at 0.008 to
0,020 per rewclution is required to sxpand the holes to larger damsters.

A two step process using both diling and barng can bs uzed on notch
sanziive materals such as Erdyte® PET-P and gls== reifored
materials. This minim zes heat buldhup and reduces the gk of cracking

1. Ol & 1" diamster hole weing an inzert dil at 500 to 800 m with
a E=d mmle of 0.005° to 045" per mwdlution.

2. Bor= the hoke to find dimersions u=ing a bomng bar with carbide
ireert with Q015" to D330 radi at 500 to 1,000 pm and a feed
rate of 0,005 to DT par revdution.
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Table 17 : Fabrication Guidelines for All Guadrant Materials Tumning and Drilling Operations

Relative Turning
Machinability

{1t 10 Depth of Spead Fead,
Material 1=easiest) Cout Faat/Min. In/Rew.
Acetmon® GP 1 AS07 deep cut S00-E00 AH0-ins
Craliin®, Dalrin® AF 1 025" deep cut B0 A04-.007
Cialin® AF Blend 1
Mylon 101 1
Mylatron® GS, GEM 1
Mylaton® GSM Blus 1
Mylatren® NS 1
MG 804, MO 907 Rylon 1
P 1000 Pobycartorats 3
PELI 1000 Pobysutfors a3
Ulem* 1000 & 22300 PEI 7
Fluamsint* s00 1 507 deep cut As0us0d M0-ins
Fluomsint® 207 1 25" deep cut SOE 0051008
E=tron® PEEK 5 507 dlesp cut E00-1000 H0-H6
E=tran® PEEK 20% GF 7 025" s cut B0 004-.007
Eatron® PEEK 20% CF 7
Eztron® PEEK. HFY
Ertalyte® PETF 2 S0 clesp cut SR M0-ins
Ertafyte® TX 025" e ot BT 004-007
Techtron® PPS a3 AS0° deep cut -3 A4 0-020
Teczhiron® HPW B J25" deep cut 250510 A0E-1010
Fiyton® PPS 5
Ryton® BG PPS
Torkon® 4203 PAl & J257 deep cut S00-A00 A04-102s
Torkon® 4301 PAl 5
Torkan® 4501 PAl &
Torkon® 4503 PAl B
Torkon® 4540 PA| B
Toron® 5530 PAI g
Calazalk® PEI 10 M25" deep cut 150205 A002-.006

* The mcommended 2pesd for diling cpsrations iz 150 to 200 f./min.

Drilling**

Nominal Hole
Diamster

116"
18
1l|' n
12"
wa"
1 L]
1142°
EII of h.w

1M6*
18
174"
12"
3" "
1 n
11/2°
EII of h.w

16"
18
1l|' n
12"

g
1 [ ]
1142
2" or langer

1M16*
178"

.Il|' n
12"
wa"
1 L]
1142°
EII oF h.w

116"
18"
1/4"
12"
3|' n

1 L]
1142°
EII of h.w

116°
18"
14"
12"
3|' n
1 L]
1142°
2% o larger

1/2° or lamer

Feed,
InJRew.

J07-ns

Mnae-0es

J20-0s0

JH7-0ns

g LR

J20-.0s0

02005
S04 - 008

JHE-0n2

J02-00E

Ms-02s

J20-0s0

D07-M5

Ms-02s

J20-0s0

L07-Hs

JNs-08s
J20-0s0

Mns-0.25



[FaBRICATION GUIDELINES

Threading and Tapping

Threading shoukd be done by simgle point using a carbide imesrt and
taking four to five 0001 passss at the end.  Codlant usage is
sugaested.  For tapping, use the specified dril with a teo fluts tap.
Femamber to keep the tap clean of chip buld-up. Uss of a coolant
cuing tappirg is ako suggeeted.

Milling

Zufficient fecturing aloss fagt tabls trewel and high spinde spesds when
end miling plastics. When face milling, uzs sither high positive o high
shear geomstny cuttsr bodiss.

Sawing

Band sawing is werzatils for stmight, continuous curses or imegular cuts.
Table saws ars converient for straight cute and can ke usad to cut
multipls thicknessss and thicker cres sectiors up to 4° with adequats
hiorsspower. Sew BHades shoukd be zslected baszsd opon material
thickness and surfacs finish desired.

MACHINING TIPS}

= Fip and combination blades with a 07 tooth rakes and 3° 1o 107
tooth =2st are beet for geneml sawing in order 1o Educe
fictional heat.

= Holow ground circular s blades without sst will visld smicath
cuts up to 34" thickness,

= Tungsten carbice blades wear wel and provids optimum
surface finizhes

PROFESSIONAL PLASTICS, INC.

www.professionalplastics.com
USA Toll-Free (800) 966-7767 - E-Mail: sales@proplas.com
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Table 18 : Fabrication Guidelines—Milling and Sawing

Fac= Milli nq_
End Milling / Slatting [G-2) Carbide Tool Sawing
High Speed, Feed, Speed, Feed], Material Teah Fich Bad
Mlﬁﬂ.hﬂj E;g: Fubin  InTeoh Efqg.l: FuMin InTecth Thickness  Foma Tesbin
Acetron® GP Acstal 14" 0.2s0  2r0e4s0 0002 0450 13001500 0020 =142°  Precigion 1014 3,000
Ciakin® 150 Acstal, Dekin® AF 12" - " 0003 QU] 1500-2000  0.005  1/2"-1° - [ 2,500
Ciekin® AF Blerd " - " 0.005 1°-3" Buiress 2 2,000
T 101, Mgl 5 1,2 - " 0.008 a - " 1,500
ydon, G5, GEM Blus 144" 00s0  300es00  0.004
IMylatmore SR 12* - " 0.002
BACH 901 Mydon, RS 907 Mylon " - " 0.004
PC 1000 Pohearbonat 144" 0.2s0  270-4s50 0,002 0450 13001500 0,020 =/2°  Precigion 10-14 4,000
Pl 10060 fore 1/2* - " 0.003 00 1500-2000 0005  1/2"-1° : [ 3,500
LIkem* 1005 PEl " - " 0.005 1%-3" Buirsss 2 2,000
Lem* 2300 PEl 1,2 - " 0,008 a - " 2,500
144" 000 300-s00  0.004
12" - " 0002
" - " 0.004
Kzt PEEK, 144" 0.2s0 2rle4s0 0,002 015 s00-7=0 0020 =1/2°  Precigion 8-14 4,000
Katmn® PEEK HFY 12* - " 0.003 0] - 0.o0gs 121t - 62 3,500
" - " 0.005 1%-3" Buirsss 2 2,000
1,2 - " 0.008 a - " 2,500
14" 000 300-s00  0.004
12* - " 0.002
gt - " 0.004
Flucrosint® s00 144" 0.2s0 270-4s50 0,002 0450 s00-700 0040 =1/2°  Precigion 814 2,000
Flucrosint® 207 12" - " 0.003 sl ss0-7=0 0005 17210 - -2 2,500
" - " 0.005 1%-3" Buirses 2 2,000
12" - " 0.008 a - " 1,500
14" 00s0  300es00  0.004
12" - " 0.002
gt - " 0.004
Techiron® PRPS 144" 0.2s0  270-4s0 0,002 0450 13001500 0,020 =1/2°  Precigion 814 5,000
Techtron® HPY 12" - " 0.003 O] 15002000 0005 172"-1° - -2 4,200
Ryton® PPS iyt - " 0.005 13" Buiess 2 3,500
.IlI El L] " U-UUE HII L] LL] almu
14" 0.0s0 300-s00  0.004
12" - " 0.002
gt - " 0.004
Torkom™ P&l 14" 050  2r0-450 0002 Qs  s00-800 006056 =1/2° Preciion 814 5,000
12" - " 0.003 172"-1" - -2 4,300
gt - " 0.005 13" Buiess 2 3,500
.IlI El L] " U-UUE HII L] LL] almu
144" 000 300-s00 0,004
142" - " 0.002
" - " 0.004
Ertshyte® PET-P 14" 0.250  2p0ed4sd 0,002 015) 13001300 0020 =1/2° Pecigon 10-14 5000
Ertafyta® TX 12" - " 0.003 Q0] As00-2000 0005 1/2"-1° - & 4,300
" - " 0.005 1%-3" DBuiress 3 2,500
1", 2* - " 0.008 a - " 2,000
144" 0050 S00es0d 0004
12" - " 0.002
E'I:d" L] " _I:IIM
Calazol=® PRI 12" A8"1°" Precigion 10 3,000
1E.-fd.2". 1%-2" Buiress 10 1,500
14" 0.oHs  2s0-3s0 0002 s 250-350 O0R-006
12"
"

Quadrant Engineering Plastic Products www.quadrantepp.com
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=> POST MACHINING

ANNEALING

When should parts be annealed

after machining to ensure optirmum

part performance?

Experience has shown us that very few machined plastic parts requirs
arrealing aftsr machining to mest dimensional or performance
requiremeants.

All Cuadrert stock shepss are anmeded using a popristary sfress
refeving cycle to minimize ary intsmd stesses that may result from the
marcfachring procezs. This assures you that the matenia wil mmain
dimersicnaly stable during and afber machining.

Machined-in gtrees can reducs part periomance and lead to prematus
part faium.  To prevert machined-in strees, it & mportant to identify
the causss,

Machined-in gtress is created by

Using dull or improperly designed teoling

Excessive heat - gensrated from inappropriate speeds and
fead ratas

Machining away largs velumes of material — usually from one sids
of the stock shape

To reduce the potential for machimed-in stress, mvisw the fabication
ouideines forthe specific materia. Recognizs that guidelines changs as
the material type changes.

Table 20 : Post Machining Air Annsaling Guidelines

Bensfits of Post-Machining Annzaling

«  Improved Chemical Resistancs
Palycartomate, polyaufone, and Uitem® PEL, like mamy
amorphous (ransparent plastics may be annsaled to minimizs
giress crezing.  Tordon® P&l also bensfits from post machining
annsaling. Annesling finished parts becomes more im portant
as machining wolums inceasas. Armeding after machining
recuces “machined-in® siresses that can contributs to
pramature failurs.

« Better Flatness and Tighter Telerance Capability
Extremsly closs—tolerance parts ouiring precision flatness
ard ren-gymmettical comtour somstimes Rguire intermediats
annsaling betwesn machining opemtons. Improved flaness
can ke attained by mough machining, amneding ard finish
machinirg with awery light cut. Balsnced machining on koth
sicks of the shape centerline can aso help present warpage.

« Improved Wear Resistance
Extruded or injection malkded Torlon PAI parts thet require high
P or the kowest poesible wear factor berefit from an additonal
curs after machining. This curing process optimizes the wear
propertisa. Only P&l bensfite from such a cycls.

Material Heat Up Haold Cool Down Environmsnt
Type & Nylore 4 howrs bo 200°F 30 minutss par 1447 thickness S0°F per hour il or Mitrogen
Type B/ Mylors 4 howrs o 250°F 30 minutss par 1447 thickness S0°F per hour Ciil or Mitrogen
Ertabste® PET-P 4 howrs to 350°F 30 minutss par 1447 thicknesa S0°F per hour il or Mitrooen
Acetron® GP Acstal 4 howrs b 20°F 30 minutes par /47 thickness SPF per hour Mitragen or Air
Cidrin® 4 howurs to 320°F 30 minutes par 144" thickness S0PF per hour Mitragen or Air
PiZ 1000 Polycarbonats 4 howrs to 275°F 30 minutes par 1447 thickneas SPF per hour Air
PSLU 1000 Polysulfons 4 howrs b 220°F 30 minutss par 1447 thickness S0°F per hour Air
Radl® R PPSLU 4 howrs o 280°F 30 minutes par 144" thickness S0PF per hour Mitrogen or Air
Llltam* PEI 4 howrs bo 380°F 30 minutes par 1447 thicknesa SPF per hour Air
Techtren® PPS 4 howrs b 250°F 30 minutss par 1447 thickness S0°F per hour Air
Ketron® PEEK 2 howrs to 200°F B0 minutes par 1447 thickneas S0°F per hour Air

2 howrs to 3T5F B0 minutes par 1447 thickneas
Torlom® PAl 4 howrs o 300PF 1 day

4 howrs to 420°F 1 day S0°F per hour Air

4 howrs to 470°F 1 day

4 howrs b SOOPF 3 12 10 days

Frnizh machinig of chtical dmensione should be performed after  Importat: Armeding oycles have besn gensrakzed to apply to a

aneding.

majority of machined parts. Changez in hea up and hold time may ke
possible if cross ssctions ars thin,

aneding to preevent distortion.

PROFESSIONAL PLASTICS, INC.

USA Toll-Free (800) 966-7767 -

www.professionalplastics.com

Partz should be fetured duiing
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