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Often used for surfacing, ER420 features superior abrasion resistance 

making it suitable in applications with higher-hardness and extended 

wear requirements.

As martensitic stainless steel, with a higher carbon and chromium 

content when compared to ER410, ER420 provides reasonably good 

corrosion resistance. It is suitable for use across a wide range of sectors 

including Aviation, Maritime, Defence, Oil & Gas, Heavy Industry.

Wire Classification

AWS A5.9 ER420

Wire Diameter Shielding Gas Process

1.6 mm Argon Mix WAM® – DED-Arc

Equivalent Designations 

AISI 420F, AMS 5620, ASTM A895, SAE 51420F, SAE J405 (51420F).

WAM® ER420 Tensile Strength Comparison

Properties

Composition Amount %

Carbon 0.25 - 0.40

Manganese ≤ 0.6

Nickel ≤ 0.6

Chromium ≤ 12.0

Molybdenum ≤ 0.75

Silicon ≤ 0.5

Copper ≤ 0.75

Phosphorus ≤ 0.03

Sulfur ≤ 0.03

 
Mechanical

WAM® X & Z 

Typical

AWS 

Typical

Ultimate Tensile Strength (MPa) 1270 - 1300 -

0.2% Proof stress (MPa) 1030 - 1060 -

Reduction in area (%) 4 - 6 -

Elongation (%) 3 - 4 -

Condition as built

Classification AWS A5.90

Density (kg/m3) 7800

Charpy Impact Test (J) 5-8 @ 21˚C

Peak Vickers Hardness (HV) 412

WAM® Test Number 190029AM-05. Mechanical property values for the ‘as-deposited 
WAAM’ values are based on the median value and repeatability testing. Deposited 
density can be lower than wire density. AWS data source: D20.1/D20.1M:2019 
Specification for Fabrication of Metal Components Using Additive Manufacturing.
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Macro Examination 

 

 
Macro Photo 
 

 
Figure 1. Macro Examination 

 

 
Charpy V Notch Impact Test 
 

TEST SPECIFICATION: AS 2205.7.1 – 2003 TEST PROCEDURE NO: CSP 509 STRIKE FORCE: 406 Joules 
IMPACT SIZE: 10mm x 10mm NOTCH DEPTH: 2mm   
 

TEST NO. LOCATION TEMP TEST (˚C) IMPACT STRENGTH 
(Joules) 

RESULT 

I13899 Weld 21 5, 7, 7 N/A 
 

TEST SPECIFICATION: AS 2205.5.1 – 2003 TEST PROCEDURE NO:  CSP 501 ETCHANT: 10% Oxalic 

TEST NO. SAMPLE / LOCATION COMMENTS RESULT 
M25808 Macro Examination No Apparent Defects N/A 
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Vickers Hardness Survey 
 

TEST SPECIFICATION: AS 2205.6.1 – 2003 TEST PROCEDURE NO: CSP 506 LOAD HV: HV10 

INDENTER: Diamond TEST NO. HS5402 PEAK HARDNESS: 412 
 
 
 

TRAV.1 RESULT 
(HV) 

TRAV.2 RESULT 
(HV) 

TRAV.3 RESULT 
(HV) 

TRAV.4 RESULT 
(HV) 

TRAV.5  RESULT 
(HV) 

TRAV.6 RESULT 
(HV) 

Weld 389 Weld 407 Weld 369 Weld 392 Weld 400 Weld 406 

 396  412  390  385  399  400 

 393  389  374  391  386  374 

 389  405  382  367  376  364 

 384  409  395  366  381  404 

 404  387  379  385  401  408 

   385         

   382         

   382         
 

Remarks:  Result N/A 
 

 
Figure 2. Showing Hardness Survey Locations 
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ER420 macro examination photo. ER420 hardness survey locations.


