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Plastics mouldings
Tolerances and acceptance conditions for linear dimensions

DIN

16901

Kunststoff-Forrnteile; Toleranzen und Abnahmebedingungen wr Lãngenmasse Supersedes July 1973 edition

As it is current practice in standards published by Me International Organization forStandardization (ISO), the comma
has been used throughout as a decimal marlcer.

It is not possible to take the tolerances for plastics mouldings from the ISO basie tolerances, since they are correlated
with the nominal dimensions on the basis of other principies.

,

c
1:
..
111

Dimensions in mm

1 General
~ Deviations from the nominal dimension cannot be
§ avoided in the fabrication of plasticsmouldings.
g Dimensionaldeviationsoccurring in the produetion
Z .

;2 process may result from a number of causes:
~ aI Dispersion in the results of the processing
~ This is dependent on

~ - uniformity of the mouldingmaterial,
5 - the machine setting,..
~ - the mouldtemperature,
~ - deformation of the mould under pressure.o
g b)Condition of mould

I - manufacturingtolerances for the dimensionsof
~ the mould (seeDIN167491,
.g - wear on the mould,a.
~ - variationsinthe positionof movablepartsof too
~ mould.
o

~ The tolerances in this standard are specified on the basis
'2 of the above considerations and a large number of

~ measurements derived from practical applications.
:x
!
~

i 2 Field of application."
-ã The tolerances in this standard
~ are applicable to the dimensionsof plastics mouldings
~ producedfromthermoplastieand thermosettingmoulding
~ materiais by compression moulding, transfer rnoulding,
! compression injection moulding or injection moulding;
~ are not applicable to extrusions, blow-moulded or foamed

mouldings, deep drawn parts, sintered parts and parts
produced by a ehip removal machining processo
Table .1 gives the appropriate tolerance groups to be
applied to the various moulding materiais.

3 Concepts
Moulding shrinkage VS

Moulding shrinlcage means the difference between the
dimensions of the mould Lw at (23 :!:2) °C and those
of the mould ing LF, the latter having been stored for
16 haurs after manufacture in standard atmosphere
DIN 50014 - 23/50.2 and tOOnmeasuredimmediately
after.

(
L,,\

VS = 1 - Lw7 .100 [%)

Radial moulding shrinkage VSR

The radial moulding shrinkage is the moulding shrinkage
in the direction of injection.

Tangential moulding shrinkage VST

The tangential moulding shrinkage is the moulding shrlnk-
age perpendicular to the direction of injection.

Mouldingshrinkagedifference t:NS
The mouldingshrinkagedifference is the difference 00-
tween the radial aOOtangential mouldingshrinkage

.1VS= VSR- VST

For other concepts:

mouldings,eompressionmouldings.injection mouldings,
mould~g materiais,see DIN 7708 Part 1
compr~ion moulding, transfer moulding, extrusion,
injection moulding,see DIN16 7QP
toleranc:e, deviation. general tolerance, see DIN 7182
Part 1 and DIN 7168 Part 1
tolerances of forro and position, see DIN 7184 Part 1
and DIN 7168 Part 2.

For concepts used in too field of highpolymer materiais,
see DIN7724

Continued on pagas 2 to 9
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Page2 DIN 16901

4 Tolerances

The tolerances shall apply to mouldings at the time of
acceptance;see elause5. .

Unless otherwise agreed, a reference must be made on
the drawlng to the acceptance coOOitions as specified
indause5.

4.1 G Itolerances1)
The numbers specifiedin table 1, column 4, refer to the
appropriate tolerance group in table 2.
If the deviationsare not speeifiedagainstthe number for
thedimension inproductiondocuments, order documents,
ete. a note must be ineludedreferringto this staOOard,
by specifyingDIN16901 8ndthe tolerance group given
in table 2.
Examplefor specifyingtolerance group 140:

Tolerances DIN 16901 -140

"-'

4.2 Deviationa specified against dimensions 2)
In table 1, columns 5 aOO6, two series are given for
specifying tolerances &gainstdimensions. The figures in
these refer to the appropriate tolerance group in table 2.
Series 1 tolerances can be complied with without special
measures. Series 2 tolerances require more extensiva
measures in production.
The serias 1 aOO2 tolerances shall be divided into upper
and lower deviations in accordance with technical require-
ments.

Example showing division of tolerance 0,8:

+ 0.8 or O or + O 4 or + 0.6 or + 0.3 eteO - 0.8 -, - 0.2 - 0.5 .
Note: If it is required that the tolerances be maintained

in respect of effects acting on the moulding from
the environment or caused by the coOOition of
the moulding during the production process3),
this shall be expressly agreed between the supplier
aOOthe CUStomeraOOspecified in drawings, order
documents, ete.

4.3 Dimensionsrelated to the mould (seefigure 1)
Dimensionsin table 2 related to the mould are in each
casedimensionsin the same part of the mould.

"
'--" 4.4 Dimensionsnot related to the mould (seefigure 2)

DimensionsIn table 2 not related to the mould are
dimenslonsdetermlned by the interaction of movable

elements of the mould, e.g. wall thickness dimensions
aOObottom thlekness dlmensions or dimensions deter-
minec:lby the shims or mould slldes.
Note: The tolerances on these dlmensions are greater

than those on the mould.,elated dimensions
because the rnovable parts of the rnould do not
always reach the same final posltlon when the
mould is dosed.

When the permisslble deviatlons are enterec:l
agalnst the dimension, take care to ensure that
the dlmensions Iying in the eloslng direction of
the mould ali vary in the same dlrection, I.e. that
the bottom thickness for example increases when
the overall height of the moulding inereases.

For non-mould.,elated dimensions in the direction of
elosing of the mould, the values speclfied in table 2 can
be increased If necessary in the case of compression
moulding. In sueh a case the dimensions shall be marked
with these increased tolerances.

Figure 1. Mould.,elateddimensions

4.5 Reduction01tolerances
For particulardimenslonstolerances narrowerthan those
specifled in table 2 may be obtainable by specialme8-
sures.
For precision englneeringat the present time the last
two lines in table 2 applv.

1) Formerly designated as: "Dlmensions without speci.
fled toleranceH

2. Formerly designated as: "Oimensions wlth specified
tolerance"

3) These could be for example, temperature, atmospheric
humidity, gases aOOvapours, liquids

!
i
o

+i
o

.~
Õ

----
Directionof rnovementof mould slide

Figure2. Non-mould-relateddimensions
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4.6 Drafts
Since ali deviations apply to the nominal dimensions
entered on the drawing.the drawing must clearlyshow
the poiol on the draft taper to which the nominal
dimensionapplies.

Figure 3. Basieshapeof moulding

i

a

Figure4. Plusvariation for draft
Extra material comparedwith the basicshape
of the moulding

j

Figure5. Minusvariation for draft
Lossof material eomparedwith the basie
shape of the moulding

i '" inside dimension

a '" outside dimension

Too size of the required draft tapers must be speeified
in the drawlng.

DIN 16901 Page3

4.7 Tolerances of form anel posmon
Deviations of form and position occurring after removal
from the mould are dependent on the shape of the mould
among other things.
Angular tolerances. tolerances of form aOOposition shall
be specified in accordance with DIN 7184 Part 1 directly
against the dimension or (where applicable} as general
tolerances in accordancewlth DIN 7168 Part 1 and Part2.

Example showing method of specifying general tolerance:

Angular tolerances. tolerances of form aOOposition
DlN 7168 - mT

4.8 Tolerancesforparts produced by
chip removalmachiningprocesses

For parts produced by chip removalmachiningprocesses.
DIN7160. DIN 7161 aOODlN 7172 Part 1 appty.

4.9 Toterancesfor threads

The followingshall be usecJas a guideline:tolerance class
"coarse" for metric threads in accordancewith DIN 13
Part 14 and tolerance ctass"B" for pipe threads in accord-
ance with DIN ISO228 Part ,.

5 Acceptance conditions
Acceptance shal! not take place eartier than 16 hours
after manufactureof the plasticsmouldingor after any
required post-mouldingtreatment.
The atmosphere used for acceptance shal!be staOOard
atmosphere DIN50014 - 23/50-2.Forother temper-
atures aOOrelativehumidities. the rneasuredvaluesmust
be corrected by taking into account the appropriate
coefficientsof linearexpansion.
Post-mouldingtreatrnent (coooitioningor heat treatment}
shall be agreedbetween the supplierand the cUstorner.
For plastics parts made of mouldingmateriais for which
the change in dimension - e.g. through moisture absorp-
tion or re-aystallization - has to be taken into account
in mekingthe measurernentsfor acceptarice,the type of
post-mouldingtreatrnent must be spec:ifiedby agreement
between the supplier aOOthe customer. It is advisable
also to agreethat the specifiedtreatment coOOitionshall
apply also10the measurement.

- I--
i

__a
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Table ,. Correlationof tolerance groupswith mouldingmateriais

' "

' "

, 2 3 4 5 6

Moulding Tolerance groups

Symbol materiais for for dimeRSions
for

Mouldingsmade from
in general where the deviations

b8sic accordence toler- are indicatedagainst
material with ances the dimensioRS

OIN Serias1 Series2

EP Epoxy resinmouldlngmateriais 130 120 110

EVA Ethylenevinylaceta18eopolymermouldingmateriais 16778 Part 1 140 130 120'

Pheoolie
with inorgaolc Typel1.5,12,13 130 120 110
fUlers 13.5, 13.9, 15, 16

PF plestle
Type 30.5,31, 31.5, 31.9,

7708Part2
moulding with organic
materiais 32,51,51.5,51.9,52 140 130 120

fillers
52.9,71,74,75,83,84

Aminoplastic 'with organle Type 131, 131.5, 150
moulding fillers 152,152.1, 153, 154. 140 130 120
mate.;.ls 180,181,181.5

UF and
with inorganicaminoplasticl Type 155, 156, 158 77O8Part3 130 120 110

MF
phenollc

fillers

plestie wlth organic
moulding and inorganle Type 157, 182, 183 140 130 120
materiais fillers

UP Polyestlr resinmouldingmateriais Type801,802,803,804 16911 130 120 110

PulyesterfeSinmaU
Type 830. 830.5, 831

UP 831.5.832, 832.5, 833, 16913 Part 3, 140 130 120
833.5

Compoundsfor eold moulding Type 212, 214 1108 Part 4 140 130 120

ASA Mouldingmateriaisbased00 acrylonitrile-stynIne acrylester copolymers 130 120 110

ABS Mouldingmateriaisbasedon acrylonitrile.lJu1adiell8-styreoe 16112 Part 1 130 120 110
eopolymersCwith80dwithootfillers) , '

CA Celluloseacata18mouldlngmateriais 7742Part1 ' 140 130 120

CAB Celluloseacetate butyrate mou!dlngmateriais 1742 Part 1 140 130 120

CAP Celulose atate propionatemouldingmateriais 140 130 120

CP CeUulosepropionatemouldingmateriais 140 130 120

PA Polyamidemouldingmateriais(amorphous.with or without fillers) 130 120 110

PA6 Polyamide6 mouldingmaterial1)(without filler) 140 130 120

PA66 PoIyamide66 mouldingmateriais1) (without filler) 140 130 120

PA610 Polyamide610 mouldingma18rials1)(without fillarl 140 130 120

PA11 Polvamide11mouldingmateriais1) (withoutfiller) 140 130 120

PA12 Polyamida12 mouldingmateriais1) (without filler) 140 130 120

Glassfibrereinfon:edpolyamlde6, 66.610. 11and 12 130 120 110
mouldingmatw,iais

PB Polybutylenemouldingmateriais 160 150 140

PBTP Polybutyleneterephthalatemouldingmateriais
(without filler) 140 130 120

(with filler) 130 120 110

PC Polycarbonltemouldingmateriais (without fiUer,with filler) 1744 Part 1 130 120 110

1) lo tha case of unrelnfon:ed.partly crystalline.non-budening mouldingmateriais(thermoplastlcslthe next highesttolerancegroup
shallapply for wallthicknesseso\l8r4 mm.
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Table ,. (cominued)

1 2 3 4 5 6

Mouhing ToIerance groups

Symbol materiais for for dimensions
for

Mouldingsmadefrom
in general where the deviations

basiç accordance toler- are indicatedagainst
material with ances the dimensions

DlN Series1 Series2

PDAP Polydiallylphthalatemouldingmateriais(with inorganicflUer) 130 120 110

PE Polyethylenemouldingmateriais1)(without filler) 16116 Part 1 150 140 130

PESU PoIyethersulphonemouldingmateriais(without filler) 130 120
'

110

PSU PoIysulphonemouldingmateriais(with finer,without fille,) 130 120 110

PoIyethyleneterephthllate mouldingmateriais(amorphous) 130 120 110

PETP PoIyethyleneterephthalatemouldingmateriais(crystalline) 140 130 120

Polyethyleneterephthllate mouldingmateriais(with 'iller) 130 120 110

PMMA PoIymethylmethacrylatemouldingmateriais 1145 Part 1 130 120 110

PoIyoxymethylene(polyacetal)mouldingmateriais1) (without filler), 140 130 120
lengthof mouldings:< 150 mm

POM Polyoxymethylene(polyacetal)mouldingmateriais1) (without filler). 150 140 130
lengthof mouldilgs: 150 mm

Polyoxymethylene(polyaceteOmoutdingmateriais1) (with finer) 130 120 110

Polypropy\enemouldingmateriais1) (wi1houtfiller) 150 140 130
pp Polypropylenemouldingmateriais1) (glassfibre reinfon:ed, 16774 Part 1

reinfon:edwith talcum or asbestosfibre)
140 130 120

PP/EPOMMixtureof polypropyleneand rubber (without fille,) 140 130 120

PPO Polyphenyleneoxidemouldingmateriais 130 120 110

PPS Polyphenylenesulphidemouldingmlterials (with finer) 130 120 110

PS Polystynlllemouldingmateriais 1741 Part 1 130 120 110

PVC.u Unplasticizedpolynyl chloridemouldingmateriais 7148Partl 130 120 110

PVC.p Plasticizedpolynyl chloride mouldingmateriais 7749 Part 1 No data availableat present
SAN Styrene acrylonitrilemouldingmateriais(with finer, without filler) 1&775 Part 1 130 120 110

SB Styrene butadienemouldingmateriais 16 711 Part 1 130 120 110

Mixturesof polyphenyleneoxideand polystyrene 130 120 110(wi1hfUlerand wlthout filler)

Fluorinatedpolyethylene-polypropylenemouldingmateriais 150 140 130

Thermoplasticpolyurethall8
Productswith 70 to 90 ShoreA2) 150 140 130

Products with over50 ShoreO2) 140 130 120

1) See page4
2) For Shorehardnesstests A and O see DIN53505
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Table2. Generaltolera_anel toleranceson dimensionswith deviations.ntered 8galnstth. dimenlion ICD
a2
o

.z
....a2
8....

Tol.rance Nominal dlmension range
group Code
from letter1) over o 1 3 6 10 15 22 30 40 53 70 90 120 160 200 250 315 400 500 630 800

table 1 upto 1 3 6 10 115 22 30 40 53 70 90 120 160 200 260 315 400 500 630 800 1000

General tolerances

A :1:0,28 :1:0,30 :1:0,33 :1:0,37 :1:0,42 :1:0,49 :1:0,57 :1:0,66 :!:O,78 :1:0,94 :!:1,15 :1:1,40 :1:1,60 :1:2,20 :1:2,70 :1:3.30 :1:4,10 :1:5.10 :t 6.30 :t7,90 :1:10,00
160

B :tO,18 :!:0,20 :1:0,23 :!:0,27 :1:0,32 :!:0,39 :1:0,47 :1:0,156:!:O,(;.8 :1:0,84 :1:1,05 :t1,30 :t1,70 :1:2,10 :t2,60 :1:3,20 :t4,OO :t6,00 :1:6,20 :1:7,80 :I: 9,90

A :!:0,23 :!:0,26 :1:0,27 :1:0.30 :f:0,34 :f:0,38 :!:0.43 :!:O,49 :!:O,57 :f:O,68 :f:O,81 :tO,97 :f:1,2O :f:1,50 :f:1,80 :1:2,20 :t2,80 :t3,4O :!:4.30 :1:5,30 :!: 6,60
150

B :!:O,13 :1:0,15 :1:0,17 :!:O,2O :1:0,24 :!:0,28 :!:0,33 :1:0,39 :!:0,47 :1:0,68 :1:0,71 :1:0,87 :!:1,10 :.!:1,40 :!:1,70 :!:2,10 :!:2,70 :f:3.30 :14,20 :f:5,20 :!: 6,50

A :!:0,20 :t0,21 :f:0,22 :1:0,24 :1:0,27 :f:0.30 :f:0,34 :1:0,38 :!:O,43 :!:O,50 :1:0,60 :1:0,70 :!:O,85 :I:1,015 :t1,26 :t1,55 ;1;1,90 :!:2.30 ;1;2,90 :1:3,60 :.!: 4,60
140

B :!:O,10 :!:0.11 :!:O,12 :!:O,14 :1:0,17 :1:0.20 ;1;0.24 :!:O,28 :1:0,33 :f:0,40 :!:O,50 :1:0,60 :1:0,75 :!:0.95 :1:1,15 :!:1,45 :!:1,80 :!::2,2O :!:2,80 :!:3,50 :I: 4,40

A :!:O,18 :!:O,19 :!:0,2O :t:0,21 :!:O,23 :!:0,25 :1:0,27 ;1;0,30 ;1;0,34 ;1;0,38 :!:O,44 :1:0,51 :1:0,60 :!:O,70 :1:0.90 :!:1,10 :t1,30 :t1,60 :!:2,OO :t2,50 :!: 3,00
130

B :!:O,08 :f:O,O9 :!:O,10 :!:O,11 :1:0,13 :f:O,15 :tO,17 :t0,20 :tO,24 :tO,28 :tO,34 :tO,41 :tO,50 :tO,60 :1:0,80 :1:1,00 :1:1,20 :t1,50 :t 1,90 :t 2,40 :t 2,90

T olerances on dimensions with deviations entered against the dimension

A 0,68 0,60 0,66 0,74 0,84 0,98 1,14 1,32 1,156 1,88 2,30 2,80 3,60 4,40 5,40 6,60 8,20 10,20 12,50 16,80 20,00
160 -

B 0,36 0,40 0,46 0,54 0,64 0,78 0,94 1,12 1.36 1,68 2.10 2,60 3,40 4,20 5,20 6,40 8,00 10,00 12,30 15,60 19,80

A 0,46 0,50 0,54 0,60 0,68 0,76 0,88 0,98 1,14 1,36 1,62 1,94 2,40 3,00 3,60 4,40 5,60 6,80 8,60 10,60 13,20
150

B 0,26 0,30 0,34 0,40 0,46 0,56 0.66- 0,78 0,94 1,16 1,42 1,74 2,20 2,80 3,40 4,20 5,40 6,60 8,40 10,40 13.00

A 0,40 0,42 0,44 0,48 0,54 0,60 0,66 0,76 0,86 1,00 1,20 1.40 1,70 2,10 2.50 3,10 3,80 4,60 5,80 7,20 9,00
140

B 0,20 0,22 0,24 0,28 0,34 0,40 0,46 0,56 0,66 0,80 '.00 1,20 1,50 1.90 2,30 2,90 3,60 4,40 5,60 7,00 8.80

A 0,36 0,38 0,40 0,42 0,46 0,50 0,54 0,80 0,68 0,76 0,88 1,02 1.20 1,50 1,80 2,20 2,50 3,20 3,90 4,90 6,00
130

B 0,16 0,18 0,20 0,22 0,26 0,30 0,34 0,40 0,46 0,56 0,68 0,82 1.00 1.30 1.60 2,00 2.40 3,00 3,70 4,70 5,60

A 0,32 0,34 0,36 0,38 0,40 0,42 0,46 0,50 0,54 0,60 0,68 0,78 0,90 1,06 1.24 1,50 1,80 2,20 2,60 3,20 4,00
120

B 0,12 0,14 O,t6 0,18 0.2Q 0,22 0,26 0.30 0,34 - 0,40 0,48 0,58 0,70 0,86 1,04 1,30 1,60 2,00 2,40 3,00 3,80

A 0,18 0,20 0,22 0,24 0,26 0,28 0.30 0,32 0,36 0,40 0,44 0,50 0,68 0,68 0,80 0,96 1,16 1,40 1,70 2.10 2,60
110

B 0,08 0,10 0,12 0,14 0,16 0,18 0,20 0,22 0,26 0.30 0,34 0.40 0,48 0,68 0,70 0,66 1,06 1,30 1,60 2,00 2,50

Precision A 0,10 0,12 0,14 0,16 0,20 0,22 0,24 0,26 0.28 0,31 0,35 0,40 0,50
enqí"

B 0,05 0,06 0,07 0,08 0,10 0,12 0,14 0,16 0,18 0,21 0,25 0,30 0,40,,""ng

I) A for non-mould-related dimensions ,
B for mould-related dimensions
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DIN 50 014
DIN 53605
DINISO228 Pan 1

Standards referred to

DIN 13Pan 14 ISOmetrie serewthread; basesof the tolerance systemfor scrN threads 1 mm diameter and larger
DIN 7160 ISOdeviatioosfor external dimensions(shafts) for nominaldimensionsfrom 1 to 600 mm
DIN 7161 ISOdeviationsfor intemal dimenslons(holes)for nominaldimenslons from 1 to 500 mm
DIN 7168Pan 1 Generaltolerances;linearandangulardimensions .

DIN 7168 Part 2 General toleraoces; form and posltion
DIN 7172 Part 1 ISOtolerancesand ISOdeviatlonsfor lineardimensions over 600 up to 3150 mm; basie tolerances
DIN 7182 Part 1 Tolerancesand flts; fundamental concepts
DIN 7184 Part 1 ToIerancesof form and position; concepts, indicationson drawlngs
DIN 7708 Part 1 Types of plastic mouldlngmateriais; plastlcsproducts; concepts
DIN 7708 Part 2 Types 01plastlc mouldingmateriais;phenolicrnouldingmateriais .
DIN 7708 Part 3 Types of plastie mouldingmateriais;aminoplastiemouldingmateriais;aminoplastic/phenolic

moulding materiais
DIN 7708 Part 4 Types of plasticmouIdingmateriais;materiaisfor cold extrusion
DIN 7724 Grouping01hlghpolymer materiais00 the basiaof the temperature dependence of their mechanical

properties; principies.grouping,concepts
Plasticmouldingmateriais;polystyrene (PS)mouldingmateriais,elassificationand deslgnation
Plasticmouldingmateriais;celluloseester mouldlngmateriais;classificatlonand designation
Plasticmouldingmateriais;polycarbonate (PC) mouldingmateriais,classificationand designation
Plasticmouldingmateriais;poIymethyl methacrylate (PMMA)mouldingmateriais,dassificatioo and
designation

DIN 7748 Part 1 Plasticmouldlngmateriais;unplasticizedpolyvinylchlorlde (PVC-U)mouldlngmateriais,elassi-
fiCltion and designation

DIN 7749 Part 1 Plasticmouldingmateriais;plasticizedpolyvinylchloride (PVC-P)mouldlngmateriais,elassificatioo
and designatlon
Plastics;mouldingtechniquesfor mouldingmateriais;production processesand productlon equip-
ment, concepts
Mouldsfor plastie mouldings;tolerances aOOpermissibledeviations for compression moulds and
injectionmoulds .

DIN 16771 Part 1 Plasticmouldingmateriais;styrene butadiene (S8) mouldingmateriais.c/assificationand designation
DIN 16772 Part 1 Plasticmouldingmateriais;acrylonltrile butadiene styrene (ABS)moulding materiais,elassification

and designation
DIN 16774 Part 1 Plasticmouldingmateriais;polypropylene (PP) mouldingmateriais.classificationand designation
DIN 16776 Part 1 Plasticmouldingmateriais;styrene acrylonitrile (SAN)moulding materiais. classificationaOO

designation
DIN 16716 Part 1 Plasticmouldingmateriais;poIyethylene (PE) mouldingmateriais,elassificationand designation
DIN 16718 Part 1 Plasticmouldingmateriais;ethylene vinylacetate copolymers (EVA)mouldingmateriais,elassi-

fication and designation
DIN 16911 Plasticmouldingmateriais;polyester resin mouldingmateriaIs,tVpes.requirements, testing
DIN 16913 Part 3 Plasticmouldingmateriais;reinforcedreaction resin mouldingmateriais;prepreg. in web form,

capableof flowing;polyester resin mats; types. requirements
Atmospheresand their technical application; standard atmospheres
Testingof elastomers;Shore A and D hardnesstesting
Pipe threads where pressuretight joints are not made on the threads; designatlon,dimensionsand
tolerances

DIN 7741 Part 1
DIN 7742 Part 1
DIN 7744 Part 1
DtN 7745 Part 1

DIN 16700

DIN 16749

Further standaidsanelother documents
DIN 7128 Part 1 Plastics; symbols for homopolymers, copolymers and mlxtures of polymers
DIN 16940 ExtrUded hoses mede of plastlcized PVC (plasticized polyvioyl chloride); permissible deviations for

dimensionsfor whicht9lerances are not indicated .

(at present at the stage of draft) Extruded sections made of thermoplastics; general tolerances 00
d lmenslons, tOlerances o, form and position

DIN 53 598 Part 1 Statisticel evaluation of samples, wlth examples taken from the testing of elastomers aOOplastics
DIN 66302 Part 1 Statistical evaluatlon methods; frequency distribution. mean aOOdisperslon, basic conceptS and

general procedure for calculatlon '.

DIN 65302 Part 2 Statistical evafuation methods: frequency distribution. mean and dispersion. method of calculation
in special cases

DIN 16941
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DIN ISO1101Part 1 (at present at the stageof draft) Technicaldrawings;geometricaltolerancingtoleranees of form,
orientation, location. run-out; generalities.definitions, symbols. indicationson drawings

DIN ISO1302 Technicaldrawings;methods of indicatingsurface texture on drawings
DIN ISO1629 Rubber aOOlatices;nomenclature
VOI 2001 VDI code of practice.Thermosetting plasticsmouldings
VDI 2006 VDI oodeof practice. Designof Injectionmoulded components made of therrnoplastic materiais
ASQprinted form for statistical evaluation;order No. AWF172,obtainable from AWF,1000 Berlin33 and Beuth Verlag
GmbH, 1000 Berlin30.
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DIN1710 Part 1: 05.59,04.65,01.14
DIN7710 Part2: 05.59,12.66,01.14
DIN 16901: 07.73

.

Amendments

The standard has been completely revised in compari$On with the July 1913 edition; the number of moulding materiais
in table 1 has been increased and table 2 has been rearranged. The "Concepts" c\ause has been adopted for the first time.

Explanations
This standard has been prepared by FNK Subcommittee 501.1 Toleranzen für Pressteile und Spritzgussteile.

It was not possible to give any correlation of rnoulding materiais with the tolerance group given in table 2 for precision
engineering. Before these tolerances are used for precision engineering app\ications. the supplier and customer must clarify

'--./ whether the nature of the proposed moulding material is such that the tolerances can be complied with.
The actual deviations on a dimension measured on a larger number of mouldings are generally normally dlstributed $O
that a statistical evaluation of the results of measurement in accordance with OIN 55302 is possible using a ASQ printed
form.order No. AWF 172.
As previously, the numerical values in table 2 are only production tolerances and not overall tolerances (see figure 6).
This limitation must be adhered to because there is no rnethod of assessment for taking ioto account post-shrinkage aOO
swelling that can be applied to ali cases occurring in practice.

"---' lI.

In the diagram

lo is the nominaldimension
'1 is the least possibledirnension
'2 is the minlmumdimension from the drawing
13 is1he maximumdimension fram too drawing
14 is the largestpossibledimension
AI. is the total tolerance
AI. is the manufacturingtolerancJe
AIN isthe post-shrinkage
AIT1 is the change Indimension with a fali in temperature
AIT2 is the change in dimensionwith a temperature rise .
AIQ isthe swelling

-

r

L
___11.

lo
11

Figure 6. Nominal dimenslon with possible deviations

Tolerance and efficiency

Small tolerances require various measures that increase costs. Economic manufacture of mouldings therefore requires
that the tolerances speclfied shall not be smaller than Is technically necessary for the purpose.

BehavioUl' of mouldlng compounds

In general mouldings made of moulding materiais with organic fillers have a larger post-shrinkage ar swelling than those
of moúldingmateriaiswith inorganicfillers. .

Mouldings made of aminoplastic moulding materiais have greater post-shrinkage than those of phenolic plastic moulding
materiais with similar filler.

Mouldings made of partly crystalline non-thermosetting moulding materiais hherrnoplastlcs) have greater post-shrinkage
than those rnade of amorphous non.thermosetting materiais Ithermoplastics).
Mouldings rnade of relnforced non-thermosetting rnoulding materiais (thermoplastics) have a lower moulding shrinkage
and post-shrinkage than mouldings made of non-reinforced moulding materiais.
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Wlth some moulding materiais in some circumstances there may be changes in too dimensions of the mouldings as a result
of loss of material (post-shrinkage) to the environment or absorption of material from the environment (swelling) which
may be non-unlform In too mouldlng and hence could result in seg. twisting or distortion.
It is nece5Saryto take ac:count of possible temperature-dependent changes in dimensions when specifying tolerances and
permissible deviations where mouldings are used together with other components, the materiais of which have differing
coefficients of linear expanslon.

Temperature rises resulting from the nature of the application may result in accelerated post-shrinkage. This post-shrink-
age can to some extent be avoided by heat treatment.

. Post-shrinkage of rnouldings Is dependent on too shape aOOin some circumstances can be non-uniform. The processing
conditions can also influence post-shrinkage.

. Mouldlngs made of non-therrnosetting partly crystalline moulding materiais 8nd produced wlth Uttle moulding shrinkage,
generally have greater post-shrlnkage as the restraint on the shrinkage has been greater.
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