This is a free page sample. Access the full version online.

@ NSAI [rish Standard Recommendation
S.R. CEN/TR 16749:2014

Standards

Aluminium and aluminium alloys -
Classification of Defects and Imperfections in

High Pressure, Low Pressure and Gravity Die
Cast Products

© CEN 2014 No copying without NSAI permission except as permitted by copyright law.




This is a free page sample. Access the full version online.

S.R. CEN/TR 16749:2014

Incorporating amendments/corrigenda/National Annexes issued since publication:

The National Standards Authority of Ireland (NSAI) produces the following categories of formal documents:

1.S. xxx: Irish Standard — national specification based on the consensus of an expert panel and subject to public consultation.
S.R. xxx: Standard Recommendation — recommendation based on the consensus of an expert panel and subject to public consultation.

SWIFT xxx: A rapidly developed recommendatory document based on the consensus of the participants of an NSAl workshop.

This document replaces/revises/consolidates the NSAl adoption of the document(s) indicated on the
CEN/CENELEC cover/Foreword and the following National document(s):

NOTE: The date of any NSAI previous adoption may not match the date of its original CEN/CENELEC
document.

This document is based on: Published:
CEN/TR 16749:2014 2014-10-15
This document was published ICS number:
under the authority of the NSAI
and comes into effect on: 77.120.10
2014-11-01
NOTE: If blank see CEN/CENELEC cover page

NSAI T +353 1807 3800 Sales:

1 Swift Square, F+353 1807 3838 T+35318576730
Northwood, Santry E standards@nsai.ie F +353 18576729
Dublin 9 W NSALie W standards.ie

Udaras um Chaighdedin NdisiGinta na hEireann




Thisis a fregpﬁge sample. Access the full version online.

EN/TR 16749:20

TECHNICAL REPORT CEN/TR 16749
RAPPORT TECHNIQUE
TECHNISCHER BERICHT October 2014

ICS 77.120.10

English Version

Aluminium and aluminium alloys - Classification of Defects and
Imperfections in High Pressure, Low Pressure and Gravity Die
Cast Products

Aluminium et alliages d'aluminium - Classification des Aluminium und Aluminiumlegierungen - Klassifikation von
défauts et imperfections des produits moulés par coulée a Fehlern und Unvollkommenheiten fir Druckguss,
haute pression, basse pression et gravité Niederdruckguss und Schwerkraftkokillenguss

This Technical Report was approved by CEN on 9 September 2014. It has been drawn up by the Technical Committee CEN/TC 132.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and United
Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2014 CEN  All rights of exploitation in any form and by any means reserved Ref. No. CEN/TR 16749:2014 E
worldwide for CEN national Members.



This is a free pﬁge sample. Access the full version online.
S.R. CEN

TR 16749:201
CEN/TR 16749:2014 (E)

Contents Page
L =TT o o 5
1 8T o - 6
2 Normative referenCes. ... ..o ————————— 6
3 Terms and definitionNs ... ——————————— 6
4 Classification of defects and imperfections in high pressure, low pressure and gravity

Lo TL=Y o= Eo3 Q] o T ¥ o2 £ 8
41 (=T 3T - 8
4.2 ClasSifiCation .......cccceiiiiir i ————— 9
5 Definition of defects and imperfections..........ccccccciiii i 10
5.1 (7= 1= - | 10
5.2 Shrinkage defects and imperfections .........ccccc i ———————— 1
5.3 Gas-related defects and impPerfections...........o e 1
5.4 Filling-related defects and imperfections. ...........ccccviiiiiis 12
5.5 UNdeSired PRASES. ... ..o e nnne e e e e e nnnann 12
5.6 Thermal contraction defects and Imperfections ... 12
5.7 Metal-die interaction defects and imperfections............cccccccimiiiiccccsmne s e 13
5.8 Geometrical defects and iIMpPerfections.........coocc i e 13

Annex A (informative) Description of defects and imperfections in High Pressure, Low Pressure

and Gravity Die Cast ProduCtS............ccccceciiiiiiiiscccsecrrns s sssss e s s s ssssssssss s s s s ssssssssmsnssssssnsssssnmsnsssnesas 14
A1 Internal defects and IMPerfeCtioNS...........oi i e 14
A.1.1 Shrinkage defects and imperfections ...........cccccmiiiiccciirirr e 14
A.1.1.1 Macro-shrinkage (TYPe AT.1) ..o e 14
A.1.1.2 Interdendritic shrinkage (TYpe A1.2) ... 14
A.1.1.3 Layer porosity (TYPe AT1.3) it s s 15
A.1.2 Gas-related defects and imperfections.......... i —— 16
A.1.2.1 Air entrapment porosity (TYPe A2.1) ... 16
A.1.2.2 Hydrogen porosity (TYPE A2.2) ......ccuuierriinimrminssrsissssissssissss s s s ssss s s sssssss s ssssssssssssns s 17
A.1.2.3 Vapor entrapment porosity (TYPe A2.3) ......ccccccrirriiiicsismrreesrssssssssmssessssssssssssssssssssssssssssssssessssssssnnsens 18



This is a free pﬁge sample. Access the full version online.
S.R. CEN

TR 16749:201
CEN/TR 16749:2014 (E)

A.1.2.4 Lubricant/release agent entrapment porosity (TYpe A2.4)........ccccceeriiieccssmmermeesssssssssesessssssssssnsens 18
A.1.3 Filling-related defects and Imperfections .........cccccvvcccciimieiii s s nmnees 19
A.1.3.1 Cold JOINt (TYPE A3.1)..uiiiiiieiieiii it s e s a s a s s an e n e n e 19
A.1.3.2 Lamination (TYPE A3.2) ....uiiiiiiiiiiiierrrrsisssssssssssresssssssssssssssssessssssssmsssssssssssssnsnsssnssssssssansnsesnssassssnnnsnns 20
A.1.3.3 Cold ShOt (TYPE A3.3)...cciiiiiiiiiiiii et e s s e s s e e an e s e s 20
N I U T o T =TT =T I o T T = 21
N I By [ o [T E= o o I 01 T - V- Fe ) 21
A.1.4.2 Undesired structure (TYpe A4.2)........cccceiirimmminnisimmisssisss s s sss s s ssssss s 21
A.1.5 Thermal contraction defects and imperfections ... s 22
A.1.5.1 Cold Crack (TYPe AS5.1)...cciiiiiiiiiiiiiriisir i n e e s R e e a R e e e nne s 22
A.1.5.2 Hot tear, hot crack (TYpe Ab5.2) ... 23
A.2 Surface defects and iIMPerfections...........cccciiiiicccciini s e 24
A.2.1 Shrinkage defects and imperfections ..........ccccccmiiiiccccirirn s 24
Ny I T3 I8 7= = 3 e 24
A.2.2 Gas-related defects and imperfections..........ccccooeiiicccciiiri s 25
N2 = 1= =Y (I8 T = 2 1 25
A.2.2.2 PiNhole (TYPE B2.2) ......oooiieiieiiiiiiie s s s s s s s 25
A.2.3 Filling-related defects and imperfections .........ccccccvriiminni s ————— 26
A.2.3.1 Cold joint and vortex (Type B3.1) ... s s ssns s 26
A.2.3.2 Lamination (TYPe B3.2) ...t s s s s s sana s mne s 27
A.2.3.3 Cold shot (TYPe B3.3)....cciiiiiiiiriiiiriiisirsinsss s s s s s s s mne s 27
N T 4 o [ =TT =T I o T T = 28
A.2.4.1 Surface deposit (TYPe B4.1) ... s e 28
A.2.4.2 Contaminant or inclusion (Type B4.2)..........cccccimiiiiccciimirrernsssscsssse e s s s ss s ssssss s s s s ssssssssssssssessssssssnmsnns 28
A.2.5 Thermal contraction defects and imperfections ...........cccccmiiiicccccrir s e 29
A.2.5.1 Cold Crack (TYPE B5.1) ....uiiiiiiiiciciiiriss s isissssssesse s s s sssssssms s s e s s s s sssssssms s e e s eesssssmnnesenssassssssnsnsennssnnsssnnnnnes 29
A.2.5.2 Hot tear, hot crack (TYpe B5.2) ......iiiiiiiicccecirers s ssscssssese s s s ssssssms s s s s s s s ssssssnnn s e s e ssssssssmnnsseessnnsssnnnnnns 30
A.2.6 Metal/die interaction defects and imperfections...........ccccmiiiicccceriei s e 30
A.2.6.1 EroSion (TYPe B6.1) ..o ceciiiiiiiiccccseresss s sssssssssss s e s sssssssssms s s e s s essssssssms s s essassssssnsnsssnssasssssnnsnsennssnnsssnnnsnes 30
A.2.6.2 Soldering (TYPe B6.2).......couciiiiiiiimiriisiriisss s s s an s s an e s mne s 31



This is a free pﬁge sample. Access the full version online.
S.R. CEN

TR 16749:201
CEN/TR 16749:2014 (E)

A.2.6.3 Thermal fatigue Marks (TYPe B6.3)....cciuiiiiiiiiicmrririiiicccsssrre e rsssssssmss s s s s ssss s s sssms s e e e ssssssssmsnn s e nssesssnnnnnns 31
A.2.6.4 Ejection Mark (TYPe BB.4) ........occcccomiiiiiiiicccecreessssssssssmssse s s s s sssssssss s s s s ssssssssssnsssnessssssssnsnsssnssnnsssnnnsnns 32
A.2.6.5 Corrosion of the die (TYPe B6.5).......cccuriiiicciieimiiriiissccssrre e r s sssme s s s s s sssse s e e s s s s s ssmnns e e nssnnsssnnmnnes 32
A.3 Geometry defects and imperfeCtions ........cccccvi e e 33
A.3.1 Lack of material - Incompleteness (TYPe C1.1) i iiciiciiiiiirrccreerre e re s ssssr e e s s s mnne e e e e s s s snmnnns 33
A.3.2 Excess of material - Flash (Type C2.1)......cccciniimmminnimmmiirsssisss s s ssss e 33
A.3.3 Out of tolerance - Deformation (Type C3.1) ..o 34
Annex B (informative) Translations of defects and imperfections terminology..........ccccurivmmrnniirnnininennn 35
Annex C (informative) Examples of detection techniques and size of defects and imperfections........ 37
BibliOGraPNY .. 39



Thisis a fregpﬁge sample. Access the full version online.

EN/TR 16749:20
CEN/TR 16749:2014 (E)

Foreword

This document (CEN/TR 16749:2014) has been prepared by Technical Committee CEN/TC 132 “Aluminium
and aluminium alloys”, the secretariat of which is held by AFNOR.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.
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1 Scope

This Technical Report specifies the classification of the defects and imperfections may be present in cast
products manufactured by high pressure, low pressure and gravity die casting of aluminium alloys.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

EN 12258-1:2012, Aluminium and aluminium alloys - Terms and definitions - Part 1: General terms

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 12258-1:2012 and the following
apply.

31
casting process
process in which molten metal is introduced into a mould where it solidifies

[SOURCE: EN 12258-1:2012, 3.1.1]

3.2

die casting process

casting process in which molten metal is injected under substantial pressure, typically above 70 bars, into a
metal die and solidifies under this pressure

Note 1 to entry: Die casting process is also referred to as “pressure die casting (process)” or “high pressure die
casting (process)”.

[SOURCE: EN 12258-1:2012, 3.1.10]

3.3

permanent mould casting process

casting process in which molten metal is introduced by gravity or low pressure into a mould constructed of
durable material, typically iron or steel

Note 1 to entry: A permanent mould casting process where the metal solidifies in a metal mould under low pressure
(typically less than 1 bar above atmospheric pressure) is also referred to as a “low pressure die casting process”.

[SOURCE: EN 12258-1:2012, 3.1.9]

3.4
casting
product at or near finished shape, formed by solidification of the metal in a mould or a die

[SOURCE: EN 12258-1:2012, 2.5.1]

3.5

dendrite

crystal that has a tree-like, branching pattern, being most evident in cast metals slowly cooled through the
solidification range

[SOURCE: EN 12258-1:2012, 4.5.17]
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