ISO/TR 13393:2009-07 (E)

Welding consumables - Hardfacing classification - Microstructures

Contents Page
0T =T o '
0L Yo 11T T o vi
1 T o - 1
2 Proposed classification/designation system ..........coocccoiiiii e 1
3 Summary of the designators for iron-base microstructures ..........ccccccovermmiriiicciscceren e 1
4 Identification of iron-base alloy microstructural groups in a carbon/alloying elements

Lo 1= T | = . 2
5 Description of the iron-base alloys belonging to the different microstructure groups .......... 4
5.1 L= T - 4
5.2 Fe-FS Group (ferrite with second phase) .........ccccciiiiiiini s ———— 5
5.3 Fe-M1 Group (low-alloy Mmartensite) ........ccccccociimminnisi s 7
5.4 Fe-M2 Group (tool-steel Martensite) ..........ccccccccmirriiiicccisscrrrr s e 8
5.5 Fe-M3 Group (stainless-steel Martensite) ........cccccoveiiccciiceeiiiiin s s e 10
5.6 Fe-M4 Group (maraging Steel) .......cccociiiiiiiiiccccecrrrr s sserr s rs s sssmn e s s smnen e e e e s snannns 1
5.7 Fe-MA Group (martensite and austenite) .........cccccccerriiiiccciceirier s e 12
5.8 Fe-MK Group (martensite with alloy carbides) ........cccccccmmiiiiiccccsserrr e 13
5.9 Fe-MEK Group (martensite with eUtectic) .........cccccerrriiiicccir e 15
5.10 Fe-A Group (nominally austenitic stainless steel) .........cccoccminriiinni 17
5.11 Fe-AF Group (ferritic-austenitic stainless steel) ........ccccvvvviriiiicic 18
5.12 Fe-AM Group (austenitic manganese steel) ......cccocvvcimiiriicnni e ——— 19
5.13 Fe-AMC Group (austenitic chromium-manganese steel) .........ccccvriimnniniin s 20
5.14 Fe-AK Group (austenitic manganese steel containing alloy carbides) .........ccccoeviiienniiiinnnnn. 21
5.15 Fe-PAE Group (primary austenite with eutectic) ........cccccvimiiiiinni 22
5.16 Fe-NE Group (Near @UEECLIC) ....cciccccceecriiiiiiicccccnccrrr s s s msen e s e e s ss s s ssmnn e s e e s s mmn e e e e e mnnns 23
5.17 Fe-PKE Group (primary carbides with eutectic) .........cccovmrmriiii s 24
5.18 Fe-KKA Group (primary carbides, alloy carbides and eutectic) ........ccccccciiicciiiemnnniiiisccccnnns 25
6 Summary of the designators for non-ferrous hardfacing deposit types .......cccccccemrrrriiiccinnns 26
7 Description of the alloys belonging to the different non-ferrous microstructure groups

and microstructural illustrations ... ———— 27
71 Co-CS Group (cobalt solid-solution alloy) ........ccccciiiiiimiiniis 27
7.2 Co-PC Group (primary cobalt solid-solution alloy with cobalt alloy/carbide eutectic) ........ 28
7.3 Co-NE Group (near-eutectic mix of carbides and cobalt solid-solution alloy) .........c............ 30
7.4 Co-PKE Group (primary carbides with eutectic) ......cccccvvecccimiiiiic e 32
7.5 Co-LP Group (cobalt solid-solution alloy with Laves phase particles) ........ccccccceerrriicccinnees 33
7.6 Ni-NS Group (nickel alloy solid sOIUtION) .........cccccciiiiiiiicccrr e 34
7.7 Ni-B Group (NiCkel BOrdes) ......oicccccicemriiiiiiiisccsecrre e sssnr e s s s s sssne s e e e e e s s s s smnnn e e e ne s snnnns 35
7.8 Ni-CB Group (chromium borides in nickel alloy/boride eutectic) ..........cccccevvmrreririiicccssneenns 36
7.9 Ni-LP Group (nickel-base alloy solid solution with Laves-phase particles) .......c..ccccecuuunees 37
7.10 Cu-BS Group (solid-solution bronzes) ..........cccovmmiiiinn 38
7.1 Cu-BT Group (two-phase Bronzes) .........cccovmriinimnisnss s 39
7.12 W-Fe Group (tungsten carbide in an iron matrix) ... 41
713 W-Ni Group (tungsten carbide in a nickel-base alloy matrix) ..........ccceemriniisinniiscnniinninnns 42
Annex A (informative) Types of wear and factors governing the severity of wear phenomena ........... 43



Annex B (informative) General considerations on basic factors governing wear resistance .............. 44

Annex C (informative) Abrasive-wear-resistance test methods ...........cccccoriiiiinins 45
Annex D (informative) Practical guidance ..........ccoccmiiiiimiiiin 48
Annex E (informative) Cross-references to national standards ..........ccccccmiiiiicccieiin s 51
=1 o7 [T Yo | = T o 17/ 53



		2026-06-30T02:12:17+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




