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PREMIUM STEEL & METALS

CHRONIFER® 455 KL

1.4543 - Precipitation hardenable martensitic stainless steel

Distinctive feature This precipitation hardenable martensitic stainless steel is ESR remelted. Its main attribute is
and main attributes its simplicity to use. Its forming is easy and the parts made out of it present a good corrosion
resistance, similar to this of 15-17%Cr martensitic stainless steels. Furthermore, its stress
corrosion resistance increases with the age hardening intensity. In the age hardened condition
it has a high strength coupled with an excellent toughness.

Use and application range The CHRONIFER 455KL steel is well adapted to the making of medical, surgical and dental
instruments, and other applications with similar requirements. Its age hardening requires a
single treatment only and its aging dimensional contraction is <0.1%.

Norms Material No. 1.4543
EN  X3CrNiCuTiNb12-9
DIN  X3CrNiCuTiNb12-9
AISI/SAE AISI XM-16

ASTM FB898
NF S594-080
UNS S45500
Chemical compaosition [% wt] (& Si Mn P 5 (L7
max. 0.03 max. 0.50 max. 0.50 max. 0.015 max. 0.015 11.0-12.5
Mo Ni Cu Ti Nb/Ta Fe
max. 0.50 7.50-9.50 1.5-2.5 0.90-1.40 0.0-0.50 balance

Dimensions and tolerances -« Bars P<2.00mm: cold drawn ISO h8
« Bars @>2.00mm: cold drawn, ground ISO h6 (h7), Ra 0.4 [N5])
* Wires @>2.00mm: cold drawn, rings for Escomatic
Tighter tolerances on request

Execution, delivery conditions Standard: round bars 3m
and standard sizes - Bars ends >2.00 mm: pointed and chamfered
* Bars >B6.00mm: SWISSLINE-execution
* Wires <2.00mm: rings for Escomatic
Other executions on request

Availability Standard dimensions on stock: see product range

Mechanical properties Standard delivery condition:
Strength UTS: 950-1200MPa (30 -40HRc), depends on diameter
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1.4543 - Precipitation hardenable martensitic stainless steel

Cutting conditions Machinahilit: relatively difficult
Cutting speed: V_~ 20-30m/min
Machining microstructure: Martensit
Lubricanti.e.: INOX or ORTHO NFX
The cutting conditions of the CHRONIFER 455KL steel are similar to those of the maraging
steels. The optimal cutting conditions depend on the machine tool, the cutting tools, the chip di-
mensions (cutting depth and feed]), the cutting speed, the lubricant-cooling fluid, as well as the
tolerances, surface roughness to be produced and, off course, on the experience of the user.

Forming Warm: forging: 800-1260 °C, heating to 1'040-1150°C, holding at temperature.
* Finishing: 815-925°C, to obtain a fine grain and the desired mechanical properties after
aging. Air-cooling of the forged parts, final anneal and aging.

Cold: Easy after an 815-845 °C anneal, fast cooling.
UTS after annealing: 950-1050MPa [HRc 30-35])
= This steel can be easily cold-formed after annealing at 815°C /30 min/water quenching,
without the need for intermediate annealing.
* This steel exhibits slow work hardening. It can be strongly cold-formed. See the image
below. Base material annealed at 815°C /30 min/water guenching.
= Strong cold forming, as used for spring applications (Condition C), allows the holding time
for hardening at 455°C to be reduced to 30min

(Source: Data sheet Custom 455 stainless, Carpenter Technology Corp).

Cold working UTS (MPa)
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1.4543 - Precipitation hardenable martensitic stainless steel

Welding Feasible, mostly in the annealed condition.

* Inthis case, the precipitation hardening treatment, aging, can be made directly after
welding, without any other necessary intermediate heat treatments.

« |f the welding may contribute to he formation of strong internal stresses, it is preferable
to weld the components in the 620°C overaged condition, and then to anneal the welded
assembly before aging it.

» Take care to not use processes, which might increase the C content.

* An annealing after welding permits to obtain the optimum between the mechanical
properties and the corrosion resistance of the welded components.

Influence of cold forming on MPa, Festigkeit Rm und Fliessgrenze R,
typical strength values
Annealing: 816°C / 30 min / 2111 10
water quenching
cold drawing + hardening at
482°C / 4 hours / air cooling

1970 — 7.5
£
E
@
3
1830 — -50 <«
D
=
=)
c
=
a
1689 — —-25
1548 | 1 [ [ I | | 0
0 10 20 30 40 50 60

Verformungsgrad (%)

wes Fliessgrenze R, (MPa) mess Dehnung A, . (%)
== Festigkeit Rm (MPa)

L.Klein SA « Chemin du Long-Champ 110 - CH-2504 Biel /Bienne - Tél. +41([0)32 34173 73 « Fax +41([0]32 34197 20
info[@kleinmetals.ch - www.kleinmetals.ch

<
a
Q
a
~
@
Q
ja]
9
o
o
Q
3
2
(9]
=}
—
=
o
ks
2
o
IS
Q
S|
3
s}
o
Q
3
1]
3
)
s}
Jeb)
=)
2
Q
<
s
%]
<
S
S
o
Q
=
o
Q
=



\/ & /X
_/ wl f_/_/ / _/ / L.KLEIN SA

CHRONIFER® 455 KL

1.4543 - Precipitation hardenable martensitic stainless steel

Fatigue behavior under Ausscheidungs-Hartung (MPa)
rotating bending stress

occording to RR Moore. 915
844 —
Zustand
774 — HO00 (482°C)
704 —
H950 (510°C)
635 — H1000 (638°C)
H1050 (566°C)
563 —
493 | | |
108 108 107 108

Anzahl Zyklen

*Der Prafix H der amerikanischen Bezeichnung bedeutet “Hardening“ und die Zahl die Temperatur in °F
Konversion: °C = (°F-32) * 0.5555

Annealing Typical anneal: 815-845°C, fast cooling.

Precipitation hardening Typical mechanical properties at the room temperature:

Aging
Condition* Yield strength R, [(MPa]  UTS [MPa) uTs Elongation 4d(%)
" notched Kt=10 [MPa)
annealed 785 1000 1585 14
HS800 (482°C) 1690 1725 1790 10
H950 (510°C) 1550 7820 2’070 12
H1000 (538°C) 1380 1450 2’000 14
H1050 (566°C) 1205 17310 1780 15

*The prefix H of the American designation indicates the aging temperature in °F.°C = [*F-32) *5/9.

Contraction during hardening Property Unit Hardened condition
HS00 HA50 H1000
Length variation % -0.07 -0.09 -012

Modifications will not be adjusted automatically. Last update 08/2024
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Microstructures

Polishing

Lasermarking

Pickling and Passivation

Surface oxidation, scaling

Chemical descaling

Surface coloration by oxidation

Final desmut treatment

Hydrogen discharge

Oxidation resistance

Thermal resistance

Indicative corrosion resistance
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1.4543 - Precipitation hardenable martensitic stainless steel

Delivery conditions: "annealed" and "annealed +cold drawn": Martensite
Machining microstructure: Martensite

Well adapted to mirrorpolish

The lasermarking heat in the Heat Affected Zone (HAZ) may maodify the local microstructure
and affect negatively its corrosion resistance. more info

II'ltis strongly recommended to use passivation procedures adapted to the treatment of
precipitation hardened martensitic stainless steels.

The formation of a scaling layer during the heat treatments can strongly reduce the corrosion

resistance. Therefore, this oxidation must be eliminated, either by mechanical or by chemical
means, pickling.

* 50%,,, chlorhydric acid: 2 min a 82°C
* 158%,,, nitric acid + 3%, hydrofluoric acid: 4 mina T, .-

Repeat if necessary; reduce the exposure time to 1-2min respectively.

Chemical pickling of a colored oxidation:

* 15%,,, nitric acid + 3%, hydrofluoric acid: 4 -6 minutes at room temperature before rinsing.
Repeat if necessary; reduce the exposure time to 2 -3 minutes respectively.
Desmut with 20%,, nitric acid at room temperature

Final hydrogen discharge treatment (H2); Bake 1-3h at 150/175°C to remove any hydrogen
pickup during the acid treatments. more info

CHRONIFER® 455 KL steel has very good oxidation resistance (scale formation) up to 590°C.
Prolonged exposure to high temperatures can lead to a reduction in toughness. This can be
partially minimized by selecting a higher hardening temperature. Short-term high-tempe-
rature exposure can be considered if the maximum reached temperature is 30°C below the

hardening temperature.

The following table is valid for general comparison purposes only.

Environment Resistance Environment Resistance
Nitric acid moderate Sulfuric acid limited
Phosphoric acid restricted Acetic acid limited
Sodium hydroxide moderate Salt spray test [NaCl) good
Seawater restricted Humidity excellent

Independent corrosion tests are strongly recommended in all cases.

info[@kleinmetals.ch - www.kleinmetals.ch

Modifications will not be adjusted automatically. Last update 08/2024



www.kleinmetals.ch/about-us/images/laser_e.pdf
www.kleinmetals.ch/about-us/images/passivation_e.pdf

L.ALEIN SA
PREMIUM STEEL & METALS

Protective measures

Elementary precautionary
measures

Physical properties
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1.4543 - Precipitation hardenable martensitic stainless steel

L.KLEIN SA

The optimal corrosion resistance is achieved with clean surfaces, finely polished, passivated,
and in the hardened condition.

* The simplest protection is to always keep the surfaces clean and finely polished.
» Thoroughly clean the parts (no work residues) and dry them properly.
* Use only appropriate chlorine-free disinfectants, cleaning agents, and detergents.

more info

Proprerties Unit Condition
H900 H950 H1000 H1050 H1100
Density gcm™® 7.778 7.778 7.806 7.806 7.833
Proprerties Units Temperatur [°C)
20 200 300 400 500
Density gcm™@ 7.76-7789
Elastic
modulus E GPa 200
Elastic modulus G GPa 75.8
Poisson
coefficient vV 0.30
E|EIE:tI’ICE| Qmmzm? 0.70
resistance
Thermal exnansian mm™’ K 20-100°C | 20-200°C | 20-300°C | 20-400°C | 20-500°C
p 108 10.4 10.8 1.2 1.6

Thermal Wm K 18.0 19.8 21.3 23.4 24.8
conductivity
Specific heat Jkg'K!

Magnetism

Ferromagnetic, can be magnetized. more info

Disclaimer: The information and data of this informative "Data sheet" are indicative only. They are not use instructions.

The users must define and endorse them in each case.
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