
Data SheetData Sheet
HARD-WEARING AND ABRASION RESISTANT STEELS  |  VRN 400 / VRN 450 / VRN 500

Description
VRN 400, VRN 450 and VRN 500 are high hardness conventional low alloy martensitic steel grades for use in applications requiring high 
resistance to wear, impact and abrasion. These steels have a nominal hardness of 400, 450 and 500 HB respectively. The low carbon and 
alloying elements incorporated with heat-treated intense roller quenching and/or the tempering process ensure an optimal combination of 
hardness, toughness and weldability.

Typical applications
Earthmoving equipment, chute liners, hoppers, wear plates, clamshell buckets, truck bowl liners and storage-bin liners.

Chemical composition 

Mechanical properties 

Note
• Chemical composition: Ladle / product analysis in %max
• Mechanical properties: At ambient temperature
• Tensile properties: For information purpose only, not a requirement for hard wearing and abrasion resistant steels

Cold forming
A limited amount of cold forming can be done on these abrasion resistant steels if proper precautions are taken. Edge preparation by 
grinding is advised to avoid crack initiation.
Note: Major forming should be done transverse to the rolled direction, not parallel to it.

Hot-working
VRN 400, VRN 450 and VRN 500 obtain their hardness through intense quenching and/or tempering at 200-400°C. To ensure that full 
hardness is retained, the steel should therefore not be worked at temperatures exceeding 250°C.

Flame cutting
Modern flame cutting practices may be employed, however, it is advisable to preheat from 65°C to 120°C.

Drilling
Alternative methods such as hole cutting with oxy-fuel processes or stud welding should be considered. Due to the high hardness, drilling 
of this plate is difficult and costly.

Standard stock list
VRN 400
12000 x 2500 x 6 / 8 / 10 / 12 / 16 / 20 / 25 / 30 mm  
12000 x 2500 x 35 / 40 / 50 / 60 / 65 / 70 / 75 mm
6000 x 2500 x 80 / 90 / 100 mm     

VRN 450 / VRN 500
12000 x 2500 x 6 / 8 / 10 / 12 / 16 / 20 / 25 / 30 / 35 / 40 / 50 mm

Grade
VRN 400
VRN 450
VRN 500

C
0.20
0.25
0.35

Mn
1.8
1.8
1.8

Si
0.7
0.7
0.7

P
0.030
0.030
0.035

S
0.03
0.03
0.03

Cr
1.0
1.0
1.0

Mo
0.8
0.8
0.8

Ni
1.2
0.8
0.8

V
0.04
0.08
0.08

B
0.005
0.005
0.005

Grade

VRN 400
VRN 450
VRN 500

Hardness
(HB)

360 - 420
420 - 480
470 - 530

Yield Strength
(MPa)

800
950

1100

Tensile Strength
(MPa)
1200
1400
1600

Minimum Elongation
(%)
12
11
9


