Plastic Moulding Design Guide

Nominal Wall Thickness

It is important that this should be correctly designed. A wall section that is too thin can lead to structural
failure or poor insulation characteristics.

A wall section that is too thick can result in appearance defects and an overweight or over-engineered
part. With the latter point it is also worth remembering that wall thickness governs the moulding cycle
time — the thicker the section the longer the cycle time and therefore the more expensive the part
becomes. Furthermore, plastics shrink during cooling which in thick sections can result either in the
surface of the part forming a sink mark or an internal void.

In most applications a thin, uniform wall with ribs is preferable to a thick wall. There are general guidelines
for how thick a part should be, typically 0.75mm — 3mm for filled materials and 0.5mm — 5mm for unfilled.
However, this does depend on the design and function of the part concerned.

Draft Angles

No single draft angle can be applied to all part designs. Factors like wall thickness, material selection,
ejection, shrink rates, finish/texture, wall depth, and manufacturing capabilities all come into play.
However, there are some simple rules that can be followed that can help.

When designing a part, apply as much draft angle as possible—a general rule of thumb is 1 degree of draft

per 1 inch of cavity depth, but that can change with the aforementioned factors. Try following these
general guidelines

VERTICAL FACES 0.5°
MOST SITUATIONS 2°
MINIMUM FOR SHUT OFF 3°
MINIMUM FOR LIGHT TEXTURE 3°

MINIMUM FOR MEDIUM TEXTURE 5°+
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Rib Guidelines

Component section=S

Draft per Rib Side =A=0.5°-1.5°

Rib Height =H =<5 xS (usually 2.5-3 xS)
Radius=R=>0.25xS-0.4xS

Rib thickness =X=0.4xS—-0.8 xS

Rib spacing=2xS-3 xS

Bosses

These are usually incorporated to facilitate mechanical
assembly. They can be designed to accommodate self-
tapping screws, push-in or moulded-in inserts or used
for ultrasonic welding. Therefore, the boss may have to
withstand a variety of forces — tension, torsion,
compression, shear and flexing.

Design suggestions:

¢ Wall thickness of the boss should be 50% to 70% of
the nominal wall. However, this may not be sufficient to
withstand the stresses imposed by an insert but a
thicker section can cause sink marks. Frequently, a
compromise is required.

e Minimum radius of 25% of the wall thickness at the
base of the boss is recommended. Further strength may
be achieved through the use of support ribs.

¢ Strength can also be increased by attaching the boss
to a nearby wall using a rib.

It is important that this should be correctly designed. A
wall section that

is too thin can lead to structural failure or poor
insulation characteristics.

A wall section that is too thick can result in appearance
defects and an overweight or over-engineered part.
With the latter point it is also worth remembering that
wall thickness governs the moulding cycle time —the
thicker the section the longer the cycle time and
therefore the more expensive the part becomes.
Furthermore, plastics shrink during cooling which in
thick sections can result either in the surface of the part
forming a sink mark or an internal void.

In most applications a thin, uniform wall with ribs is
preferable to a thick wall. There are general guidelines
for how thick a part should be, typically 0.75mm — 3mm
for filled materials and 0.5mm — 5mm for unfilled.
However, this does depend on the design and function
of the part concerned.

All of the above boss layouts will result in sink marks and/or voids.

Typical layout for optimum strength and appearance.



Plastic Moulding Design Guide

Plastic Injection Moulding Tolerances 1SO-20457

Page4 DIN 16901 DIN 16901 Page 5
Table 1. Correlation of tolerance groups with moulding materials Table 1. (continued)
: 2 S b I S l ¢ 1 2 3 P I 5 l 6
Moulding Tolerance groups Mouding Telerance groups
g';:’u -:-i for '.::.-o- Symbol materials for for dimensions
neral prosodiy ™ -
motosisl with ances the dimensions material with ances the dimeasions
oiN Series 1 | Series 2 : DIN Series 1 | Series 2
e Epoxy resin s 130 20 1o POAP | Polydisliyl phthalate moulding materials (with inorganic filer) 130 120 110
EVA | Ethylens vinyl acetats copolymer moulding materials 16778Psrt1 | 140 130 120° PE 1) (without filler) 16776 Pat1 | 150 140 130
with inorganic 115,12,13 130 120 | 10
Phenolic fillers {gzm,u.u ke ks by - mm““.“(*ﬂfmm 130 120 10
e | e — T B e w | w0 |
oo 51,615,51.9,52 140 130 20 P di iaks )
oy %s,n.u,n,u,u PETP [ ( ) 140 130 20
Aminoplastic Type 131, 1315, 150 (with filler) 130 120 10
moulding onganic :::.'uu 153,154, 140 130 120 PMMA | Polymethyl methacrylate moulding materials TMsPartl | 130 120 10
and v ials )
UE | aminoplastics  pith inorgenic 1,0 165,155, 158 8P [ 130 [ 120 | 1m0 e e w | 1w | m
plastic with organic POM Polyoxymethylene (polyacetal) moulding materials 1) (without filler), 150 140 130
moulding nd Type 157, 182, 183 0 130 120 length of mouldings: > 150 mm s
- e P N ) iow ials 1) (with filler) 130 120 110
[ Polyester resin moulding materisls  Type 801, 802, 803,804 18911 130 20 1 1) (without fitler) T 50 %0 130
Type 830, 8305, 831 PP rm-“ml)(—mm BTl | 130 120
up Polysster resin mats 315,832, 8326, 833, 1913 Pan3 [ 140 130 120 renforced with takum or asbestos
838 PP/EPOM &mdmurﬁ-lm:m 140 130 120
Compounds for cold moulding Type 212,214 TI08Patd | 140 130 120 "o | T ——— 0 ™ m
ASA LI N L PS sulphide moulding materials (with filler) W | 120 | 1o
M, materials based on acrylonitrile-butadiens styrene e
ABS e e e 1877201 | 130 120 10 s '.M%'T_“T 741 Part1 | 130 120 110
CA_ | Collviose scotwts moulding materias T2kt | W0 | 130 | 12 e - et < Lo 1 M A A EE T L
€AB | Colllos weute butyrte moulding matrins 2Pt 1 | 140 130 120 pvee TH9Purt1 | No dete svellsble ot pramat
e | coa e m ™ ™ SAN | sty idi ials (with filer, without fille) | 16775 Part 1 | 130 120 110
r — 0 ™ ™ S8 Styrone butadiens moulding materials 16771 Partd | 130 120 10
PA Polyamide [ with or without fillers 1w | 120 | 10 P s e petystymae w | 2 | mo
PAG | Polysmide § moulding material 1) (without filler) 140 130 120 - - ~ N —
PAGE | Polysmide 66 moulding materisls 1) (without filler 140 130 120 > T Y] 0 % 5
PAG10 | Polyamide 610 moulding meterisls ') (witheut fillsr 140 130 120 AL T T ry % Ty
PA 11| Polyamide 11 moulding meteriels ) 140 130 120 T
PA12__ | Polyamide 12 moulding materials ') (without filled 140 130 120 2) For Shore herdness tests A sad D e DIN 53505
Glass fibre reinforced polyamide 6, 66, 610, 11 and 12 50 120 "
‘moulding materials
8 P moulding materisls 160 150 140
AR B  (without filler) 140 130 120
ki < (with fitlor) 130 120 110
PC me(wmmm) TPt | 130 120 110
D & Ssaast ey s Frr—r——
ﬂ:h-ﬂ“-—-mlm. e o
Table 2. General tolerances and tolerances on dimensions with deviations entered against the dimension s
Tolerance Nominal dimension range o
ou| Code
5 letter 1) | over 0 1 3 6| 10| 15| 22 20 40 1eo zoo 315| 400| s00| e30| 80| ©
table 1 up to 1 3 6 10 18| 22| 30| 4| s |ao aw 400| s00| €30 | 800| 1000 z
pe-
General tolerances g
B A +028 | £030 | £033 | £037 | £042 | £040 | £0,67 | £066 | 0,78 | £094 | £1.15 | £140 | £1,80 | $220 | £270 | £330 | +4.10 | £510 | +630 | £7.90 [+1000| =
B £018 | 020 | 023 | £027 | £032 | 030 | £047 | +056 | £0.2 | 084 | 105 [ £130 | £1,70 | £2,10 | £260 | £320 | 2400 | 2500 | 2620 | 27,80 |+ 0.90]
o A +0.23 | 026 | £0,27 | +0,30 [ +0,34 | +0,38 | +043 | £049 | £0,57 | £0,68 | £081 | =097 | £1,20 [ £1,50 | £1,80 | £220 | +280 | 340 | +4,30 | +530 |+ 6,60)
B £0,13 | 20,15 | £0,17 | £0,20 [ £024 | £028 | £0,33 | £0,39 | £047 | £0,58 | £0,71 | 087 | £1,10 [ £1,40 | £1,70 | £2,10 | £2.70 | +330 | +4.20 | 520 |+ 6,
5 A +020 | £021 | £022 | £0,24 | £027 [ £0,30 | +0,34 | 0,38 | £043 | £0,50 | £0,60 | £0,70 | £085 | £1,05 | £1,25 | +1,55 | £1,90 [ £2,30 | £290 | £360 |+ 4
B £0,10 | £0,11 | £0,12 | £0,14 | £0,17 | £0,20 | £0,24 | +0,28 | £033 | £040 | £0,50 | £0,60 | £0.75 | £095 | £1.15 | 1,45 | £1,80 [ £2,20 | £280 | £350 [+ 4.40)
% A +0,18 | £0,19 | £0,20 | £0.21 | £0,23 | £025 | £0,27 | £0,30 [ £0,34 | £0,38 | £0,44 | £0,51 | £0,60 [ +0,70 | 0,80 | 1,10 | +1,30 [ +1,60 | 2,00 [ +250 |+ 3,00
B +0,08 | £0,00 | 0,10 | £0,11 | £0,13 | £0,15 | £0,17 | £020 | £024 | £0,28 | £0,34 | £+041 | £0,50 | +£0,60 | £0,80 | 1,00 | £1,20 [ £1,50 | £1,90 | £240 |+ 2,90|
Tol ondi ions with deviati against the dimension
16 A 056 | 060 ( 066 | 074 | 084 | 098 | 1,14 | 132 | 1,56 | 188 | 230 | 280 | 360 | 440 | 540 | 660 | 820 | 1020 | 1250 | 15,80 | 20,00
B 036 | 040 | 046 [ 054 | 064 | 078 | 094 | 112 | 136 | 168 | 210 | 260 | 340 | 420 | 520 | 640 | 800 | 1000 | 12,30 | 1560 | 1980
i A 046 | 050 | 054 | 060 | 068 | 076 | 086 | 098 | 1,14 | 136 | 162 | 194 | 240 | 300 | 360 | 440 | 560 | 680 | 860 | 1060 | 1320
B 026 | 030 | 034 | 040 | 048 | 056 | 068 | 078 | 094 | 1,16 | 142 | 1,74 | 220 | 280 | 340 | 420 | 540 | 660 | 840 | 1040 | 13,00
B A 040 | 042 | 044 | 048 | 054 | 060 | 088 | 076 | 086 | 100 | 120 | 140 | 1,70 | 210 | 250 | 310 | 380 | 460 | 580 | 720 | 9,00
B 020 | 022 | 024 | 028 | 034 | 040 | 048 | 056 | 066 | 080 | 1,00 | 120 | 1,50 | 190 | 230 | 290 | 360 | 440 | 560 | 700 | 880
B A 036 | 038 | 040 | 042 | 046 | 050 | 054 | 060 | 068 | 076 | 088 | 102 | 1,20 | 1,50 | 180 | 220 | 260 | 320 | 390 | 490 | 600
B 016 | 018 | 020 | 022 | 026 | 030 | 034 | 040 | 048 | 056 | 068 | 082 | 100 | 130 | 160 | 200 | 240 300| 370 470 | 580
1% A 032 | 034 | 036 | 038 | 040 | 042 | 048 | 050 | 054 | 060 | 068 | 078 | 090 | 108 | 124 | 150 | 180 | 220 | 260 | 320| 400
B 012 | 014 | 078 | 018 | 020 | 022 | 026 | 030 | 034 | 040 | 048 | 058 | 070 | 086 | 104 | 130 | 160 | 200 | 240 | 300 | 380
S A 018 | 020 | 022 | 024 | 026 | 028 | 030 | 032 | 036 | 040 | 044 | 050 | 058 | 068 | 080 | 096 | 116 | 140 | 170 | 210 | 260
B 008 | 010 | 042 | 0,14 | 0,16 | 018 | 020 | 022 | 026 | 030 | 034 | 040 | 048 | 058 | 070 | 086 | 106 | 130 | 160 | 200 | 250
Precision A 010 | 012 | 014 | 016 | 020 | 022 | 024 | 026 | 028 | 031 | 035 | 040 | 050
:’n B 006 | 006 | 007 | 008 | 0,10 | 012 | 014 | 0,16 | 0,18 | 021 | 025 | 030 | 040
1) A for non: Sid. 4 dis :
B for mouldﬂwod dimensions




