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PROPERTIES
PHYSICAL DATA

Hardened and tempered to 58 Rockwell C.

* Thermal conductivity is difficult to measure. The scatter 
may  be as high as ±15%

COMPRESSIVE STRENGTH
The figures are to be considered approximate.

Hardness 60 HRC 55 HRC 50 HRC

Compressive
strength Rm
N/mm2 3 000 2 700 2 300
tsi 195 175 150
psi 435 000 390 000 335 000

Yield point
Rc0,2
N/mm2 2 300 2 150 1 800
tsi 150 140 120
psi 335 000 310 000 260 000

CORROSION RESISTANCE
Moulds made from Uddeholm Elmax  
SuperClean will have good re sis tance to 
corrosion when moulding corrosive plastics 
under normal production conditions.

GENERAL
Uddeholm Elmax SuperClean is a high 
chromium-vanadium-molyb denum -alloyed 
steel with the following characteristics:

• High wear resistance

• High compressive strength

• Corrosion resistant

• Very good dimensional stability

High wear resistance is normally connected 
to low corrosion resistance and vice versa. In 
Uddeholm Elmax SuperClean it has however 
been able to achieve this unique com bination 
of properties by a powder-metallurgy-based 
production. 

Uddeholm Elmax SuperClean offers a  
possibility to make long-life, low  maintenance 
moulds for the best overall moulding eco-
nomy.

Typical  C  Si Mn Cr Mo V 
analysis % 1,7 0,8 0,3 18,0 1,0 3,0

Delivery
condition  Soft annealed approx. 280 Brinell

Colour code  Blue/black

APPLICATIONS
New types of engineering plastics, with high 
filler contents, place greater demands on the 
tooling material, in terms of wear resistance 
and corrosion resistance. Uddeholm Elmax 
SuperClean has been specially developed 
for high-tech applications. These include 
pro-ducts within the electronic industry such 
as connectors, plugs, switches, resistors, 
integrated circuits, etc. Uddeholm Elmax  
SuperClean can also be used in the food 
processing industry and for industrial and 
custom knives, where a combination of 
corrosion resistance and wear resistance is 
required.

Uddeholm Elmax SuperClean used  
in Kershaw's knife Speedform, 
awarded “Blade Magazine 2009 
American-Made Knife Of The Year®”.

Temperature 20°C 200°C   400°C
 (68°F) (392°F)   (752°F)

Density
kg/m3 7 600 7 560 7 500
lbs/in. 0,275 0,273 0,271

Modulus of elasticity 
N/mm2 230 000 210 000 200 000
psi 33,4 x 106 30,5 x 106 29,0 x 106

Coefficient of  
thermal expansion 
per °C from 20°C – 10,6 x 10-6 11,4 x 10-6

per °F from 68°F –  6,0 x 10-6   6,4 x 10-6

Thermal conductivity*
W/m °C –  15   21
Btu in/ft2 h °F               – 104 146

Specific heat
J/kg  °C 460 – –
Btu/lb °F 0,110 – –
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TEMPERING
Choose the tempering temperature acc- 
ording to the hardness required by reference 
to the tempering graph. Temper twice with 
  intermediate cooling to room temperature, 
the preferred tempering temperature is 250°C 
(480°F) or higher. In exceptional cases, a 
minimum tempering temperature of 180°C 
(350°F) can be used for small simple inserts 
and parts where toughness is of less impor-
tance. Holding time at tempering temp- 
erature minimum 2 hours. 

TEMPERING GRAPH

CCT-GRAPH

Austenitizing temperature 1050°C (1920°F). Holding time 30 minutes.
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Above tempering curves are obtained after heat treat-
ment of samples with a size of 15 x 15 x 40 mm, cooling 
in forced air. Lower hardness can be expected after heat 
treatment of tools and dies due to factors like actual tool 
size and heat treatment parameters.

HEAT TREATMENT
SOFT ANNEALING

Protect the steel and heat through to 980°C  
(1800°F), holding time 2h. Then cool in furna-
ce 20°C (40°F)/h to 850°C (1560°F).  Holding 
time 10h. Cool  slowly to 750°C (1380°F). 
Then freely in air.

STRESS-RELIEVING
After rough machining the tool should be  
hea ted through to 650°C (1200°F), holding 
time 2 hours. Cool slowly to 500°C (930°F) 
then freely in air.

HARDENING
Preheating temperature:  600–850°C (1110–1560°F).
Austenitizing temperature:  1050–1100°C  
(1920–2010°F), normally 1080°C (1980°F).

   Temperature Holding* Hardness
    time before 
 °C  °F minutes tempering

 1050  1920 30 60 HRC
 1080  1980 30 61 HRC

* Holding time = time at austenitizing temperature after the          
  tool is fully heated through

Protect the part against decarburization and 
oxidation during hardening.

 Cooling  Hardness  T800-500 
curve no.    HV10          (sec)

      1     792       1

      2     782      28

      3     690     140

      4     665     630

      5     542    1030

      6     360    2095
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QUENCHING MEDIA
• Forced air/gas

• Fluidized bed or salt bath 200–550°C  
   (390–1020°F), then cool in air

Note: In order to obtain optimum properties, 
the cooling rate should be as fast as is con-
comitant with acceptable distortion. Tem-
per immediately the tool reaches 50–70°C 
(120–160°F).

DIMENSIONAL CHANGES 
DURING HEAT  TREATMENT

Illustration of the effect from austenitizing  
temperature and subzero cooling. The test 
has been performed on sample size:  
40 x 40 x 40 mm (1,6 x 1,6 x 1,6 in.).

SUB-ZERO TREATMENT
Sub-zero treatment falls into the broad  
categories of cold treatment and cryogenic 
treatment.

Parts requiring high dimensional stability 
should be sub-zero treated, otherwise volu-
me changes may arise.

Uddeholm Elmax SuperClean is commonly 
sub-zero treated between -150°C (-240°F) 
and -196°C (320°F) (cryo treatment), although 
occasionally -40°C (-40°F) to -80°C (-112°F) 
(cold treatment) are used due to constraints 
of the sub-zero medium and equipment 
available.

The first sub-zero treatment should be  
carried out directly after hardening and 
before any tempering without delay. When 
maximum dimensional stability is required 
further sub-zero treatments may be neces-
sary between the tempering operations. In 
this case it is important to always end with a 
tempering, as the last operation.

Austenitizing: 1050°C (1920°F) 1050°C (1920°F)
 30 min 30 min
Quenching
medium: air air

Sub-zero
treatment: – -60°C (-75°F)

Tempering: 230°C (440°F) 2h + 2h 230°C (440°F) 2h + 2h
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and tempering

1–3 hours treatment results in an increased 
hardness of about 1–3 HRC.

Note: Avoid intricate shapes as there is a risk of  
cracking.

MACHINING  
RECOMMENDATIONS

The machining recommendations below are 
to be considered as guiding values which 
must be adapted to existing local conditions.

TURNING

 Turning with  Turning with
  carbide  high speed
Cutting data    steel
parameters Rough turning  Fine turning Fine turning

Cutting
speed (vc) 

m/min.   70–120  120–140 10–14
f.p.m. 230–395  395–460 33–46

Feed (f)
mm/r  0,2–0,4  0,05–0,2 0,05–0,2
i.p.r. 0,008–0,016  0,002–0,008 0,002–0,008

Depth  
of cut (ap)

mm 2–4  0,5–2 0,5–3
inch 0,08–0,16  0,02–0,08 0,02–0,12

Carbide
designation

ISO K20, P10–P20  K15, P10 –
US  C2, C7–C6  C2,  C7 

 Coated*   Coated* 
 carbide  carbide

* Use a wear resistant Al2O3 coated carbide grade

DRILLING
HIGH SPEED STEEL TWIST DRILLS

 Drill diameter Cutting speed (vc) Feed (f)
 mm  inch m/min  f.p.m. mm/r  i.p.r.

       – 5        –3/16 10–12*  33–39* 0,05–0,15  0,002–0,006
     5–10  3/16–3/8 10–12*  33–39* 0,15–0,20  0,006–0,008
   10–15  3/8–5/8 10–12*  33–39* 0,20–0,25  0,008–0,010
   15–20   5/8–3/4 10–12*  33–39* 0,25–0,35  0,010–0,014

* For coated HSS drills vC = 18–20 m/min. (60–65 f.p.m.)

CARBIDE DRILLS 

  Type of drill

Cutting data Indexable Solid Carbide
parameters insert carbide tip1) 

Cutting
speed (vC)

m/min.   90–120 60–80 30–35
f.p.m. 295–395 195–265   98–115

Feed (f)
mm/r   0,05–0,252)   0,10–0,253)   0,15–0,254)

i.p.r. 0,002–0,012) 0,004–0,013) 0,006–0,014)

1)  Drill with replaceable or brazed carbide tip
2) Feed rate for drill diameter 20–40 mm (0.8”–1.6”)
3) Feed rate for drill diameter 5–20 mm (0.2”–0.8”)
4) Feed rate for drill diameter 10–20 mm (0.4”–0.8”)
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 ELMAX   
 SUPERCLEAN

 RIGOR

 STAVAX ESR

Different parts produced in tools made from 
Uddeholm Elmax SuperClean.

Uddeholm        Wear                Corrosion       Dimensional
steel grade       resistance        resistance      stability

MILLING
FACE AND SQUARE SHOULDER MILLING

Milling with carbide
Cutting data parameters Rough milling Fine milling 

Cutting speed (vC) 
 m/min.   80–110 110–140
 f.p.m. 265–360 360–460

Feed (fZ)
 mm/tooth 0,2–0,4 0,1–0,2
 in/tooth 0,008–0,016 0,004–0,008

Depth of cut (ap)
 mm 2–4 –2
 inch 0,08–0,16 0,08

Carbide designation
 ISO K20, P20 K15, P10
 US C2, C6 C2, C7 
  Coated* Coated* 
  carbide carbide

* Use a wear resistant Al2O3 coated carbide grade

END MILLING

   Type of end mill

   Carbide
Cutting data Solid indexable High speed
parameters carbide insert steel

Cutting 
speed (vC) 
 m/min. 50–60   80–110 5–81)
 f.p.m. 165–195 265–360 16–261)

Feed (fZ)
 mm/tooth  0,01–0,202) 0,06–0,202)   0,01–0,302)

 in/tooth 0,0003–0,0082) 0,002–0,0082) 0,0003–0,0122)

Carbide
designation
 ISO – K15, P10–P20 –
 US  C2,  C7–C6   
  Coated3)  
  carbide 

1) For coated HSS end mill vc = 14–16 m/min. (46–52   
  f.p.m.)
2) Depending on radial depth of cut and cutter diameter
3) Use a wear resistant Al2O3 coated carbide grade

GRINDING
A general grinding wheel recommendation is 
given below. More information can be found 
in the Uddeholm brochure “Grinding of Tool 
Steel”.

 Soft annealed Hardened
Type of grinding condition condition

Face grinding 
straight wheel A 46 HV B 151 R50 B31)
  A 46 GV
Face grinding 
segments  A36 GV A 46 GV

Cylindrical grinding A 60 KV B 151 R50 B31)
  A 60 JV

Internal grinding A 60 JV B 151 R75 B31)
  A 60 IV

Profile grinding A 100 IV B 126 R100 B61)
  A 100 JV

ELECTRICAL DISCHARGE 
MACHINING – EDM

If EDM’ing (“spark-erosion”) is performed 
in the hardened and tempered condition, 
the tool should then be given an additional 
 temper at about 20°C (50°F) below the pre-
vious  tem-pering temperature.

PROPERTY
COMPARISON CHART

 
FURTHER  
INFORMATION

Please contact your local Uddeholm office  
for further information on the selection,  
heat trea  t ment, application and availability  
of Uddeholm tool steel.






