Ralloy® WR13
P/M tool steel

Ralloy® WR13 is an extra high chromium alloyed P/M-tool steel. Due to high volume of fine uniformly distrib-
uted hard carbides it has an excellent wear resistance with good toughness. The very high chromium content
ensures good corrosion resistance in aggressive operation environments.

1. Nominal composition

C Si Mn | Ni Cr V | Mo | Ta/Nb
w-% [26]06|<05]04]20 127|111 1,5
2. Condition as supplied
Annealed Hardness 320HB
Hardened and tempered | Hardness 52-63 HRC

3. Mechanical Properties

Compressive strength

Heat Treatment Hardness | Compressive
HRC Strenght MPA
Aust. 1100 °C, oil quench, 63 3500
temper 500 °C
Aust. 1150 °C, oil quench, 62 3950
temper 500 °C
Aust. 1150 °C, oil quench, 58 3550
temper 550 °C

Unnotched izod impact values

Heat treatment Average impact values
Joules

Austenizing 1150 °C, 10J

tempering 500 °C

4, Wear and corrosion resistance

Due to high volume of hard chromium, vanadium
and niobium carbides and the uniform fine micro-
structure the abrasion resistance of WR13 is superior
to conventional stainless wear resistant steels and
most PM-tool steels. The high chromium level in the
matrix results in excellent corrosion resistance.

45

4 -—i X35CrMo13

RalloyWR13 '—

35

Ralloy WR14

25

Ralloy WR10
(D7}

1,5

Relatlve corrosion resistance
N

0,5

Ralloy WR 5

Relative wear resistance

‘) meltso

‘-

ABojouyda] sjeuaze|y 0sIa



5. Heat treatment 64
62 —
- Annealing: 900 °C, hold 4 hours, slow cool 12 °C/h to L1 | |
o 540 °C. Then air or furnace cool. 60 —_—
L) ) -~
g Stress relieving: 650-750 °C, hold 2 hours, cool with T 58 \
= @ ——1100
S furnace. £ s
2 . . 5 N ——1150
@ Hardening: In salt bath, vacuum or protective at- " 100
8 mosphere. 1010-1175 °C, hold time at temperature
] 30-60 min 52
g .
[}
= Quench: Salt or oil quench to 540-595 °C. Equalize, >0
2 then cool to below 50 °C or quench by nitrogen gas 400450 475 500 525 350 575
g (4 bar min). Tempering temperature, °C
Temper: Double or triple tempering, 400-560 °C min.
hold time 2 hours. e
old time 2 hours 6. Machining
Hardness after tempering 46-65 depending on an-
nealing temperature and tempering temperature. Process Width of tool- | High speed Tungsten carbide
g‘gp%cumng _steel machin- machining
Size change during hardening: 0.010 mm/mm. g
Speed | Feed | Speed Feed
(mm) m/ mm/ m/min mm/ Grade
min rev. rev.
Tempering temperature | Austenizing temperature
Hardness HRC Turning Roughmach. | 10 | 03 | 40-50 | 0204 | K20,
P10-
1100°C 1150°C 1200°C Finish mach. | 12 02 | 5070 | 0102 |
61 60 59
Drilling Drill diameter
62 60 60
62 61 60 -5 8 0,05- 50* 0,05-
0,15 0,15
63 61 61 5410 8 | o1 | so | o1 | KO
0,20 0,20 P20
62 62 61
10-15 8 0,20- 50 0,20-
56 58 58 0,25 0,25
15-20 8 0,25- 50 0,25-
54 54 54 03 03
Milling 2-4Rough 10-15 40-50
mach.
2 Finish 15-20 50-60 0,2
mach.
Machining lubricant Light sulphur Water solube oil
oil

*Solid carbide

* metso



7. Typical applications

Applications requiring high abrasion and corrosion
resistance, e.g. plastics and rubber industry, food
industry and glass industry.
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For more information please contact:

Metso Minerals Inc.

Metso Materials Technology
Lentokentankatu 11 (P.O. Box 237)
FIN-33101 Tampere, Finland

tel +358 20 484 120

fax +358 20 484 121 ‘) metso

‘-

www.metsomaterialstechnology.com

Specifications in this document are subject to change without notice.



