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Technical recommendations for Kolsterising®

Kolsterisings was specifically developed to increase the surface hardness and wear resistance of austenitic and duplex
stainless steels.
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By means of a low-temperature process, carbon diffuses into the surface without changing the structure and without forming
any chromium carbides. During this process, high compressive stresses are generated in the peripheral hardened zone. The

hardened zone is characterized by an increase in hardness, improved wear-resistance, good tribological properties and a more
constant fatigue limit. In addition, the method guarantees stable color, dimension and form.
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For more than 20 years, Kolsterisings has been put to industrial use and has achieved considerable improvements in numerous
and versatile applications. Many technical publications have reported on the characteristics and improved mechanical
properties of steels surface treated by Kolsterisings. To determine that Kolsterisingsis the suitable method for a specific
application, a full appraisal of the design and service environment followed by suitable material tests evaluation methods, which
is, as a rule, performed by and the responsibility of customer. By arrangement with the customer, Bodycote can perform or
arrange such tests, but will not assume a general responsibility that Kolsterised work pieces are suitable for a specific field of
application.

205 Ll EIZHh =2 T, Kolsterising® X EXRICH AIN BB DR LLGERAEIZEHNAT
REGRBERLRITTEEL, Z<ORMEFENZDHFBEREI L. Kolsterising®

IRE KL -S4 m DM NMIEZ S H TEEL, HA4FEDAiEEL TKolsterising®
ABLI=AETHAINEINREDBIZIE, VEDDIL—ILEL TR G F A BRETE 75
EITELD, RETEY —ERREDETOFBZEEHROEEICE>TITOTLVEER

T, BERDOFRICEY. COKIGRBRERTI—FTIToYFERTHEXTEFT

M. A—ILREZADO VT RBLIZL DD HARED T —ILEADIEAITEL T AME

IMIDNTHO—RIGEEEIFRAVEEA,

In general, for new parts or design changes and /or a change in material, we recommend trying out the Kolsterisinge

method on your components by means of testing. Using this method of evaluation, you can verify the possibilities
Kolsterisings offers for your specific application.
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To ensure that your work pieces can be treated with the best possible result, a few points should be considered in advance:
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A. Material properties
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_ Itis possible to treat corrosion-resistant austenitic steels and duplex steels, selected nickel-base alloys (Inconels,
Hastelloys) and isolated PH-steels (precipitation hardener). And prior heat or surface treatment history of the parts should
be known.
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_ Itis not possible to treat other types of metals outside those listed as Kolsterise- suitable i.e. non-ferrous metals, low
carbon steels, precious metals, nickel / cobalt alloys, and many martensitic stainless steels.
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_ Austenitic V2A-steels or austenitic cast steel may result in the presence of delta ferrite. This may have a negative
influence on the corrosion resistance and formation of the diffusion zone.
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_ Stabilised austenitic steels (e.g. with titanium or niobium) may exhibit an increased ferrite percentage in the microstructure,

which may lead to a reduction in corrosion resistance. The percentage of ferrite can be reduced by solution annealing. We
therefore recommend to purchase solution-annealed steels and to specify the ferrite content when ordering your steel.
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_ Steels alloyed with sulphur may contain sulphide compounds (e.g. manganese (ll) sulphide). These sulphides may lead to
an impairment of the corrosion resistance. In addition, these steels can have poor surface topography.
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_ Functional surfaces on cast components must be free of casting skins or segregations. Precision-cast components must
be solution-annealed.
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_ Milled, drawn, rolled, reformed, densified, embossed formed parts, or other surfaces treated by means of non-cutting
machining, may exhibit a lower purity austenitic peripheral structure. This may lead to an impairment of the treatment result.
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_ Welded or soldered components should consist of identical steel groups. Due to their differing chemical resistance,
components consisting of different combined steel groups (e.g. duplex steel with nickel-based alloy) can form a local cell in

certain service environments (galvanic corrosion). This effect could be increased by Kolsterisingstreatments. In case of
doubt, please enquire by contacting one of our technical specialists at Bodycote Hardiff.

mAEON A D EEN BRI, £<EICHMBENGRYI>TWSIET TY , BL 5
ILEED-OIC BGSHHAEHOEOHMEN LM (ZVrILEEE ZBRML
E) . HHRFE(ERER) CREEMERBLET , ZhidKolsterising®ULIEIZ&>T



BmLET, CTBRERNHNE. RTa—; N—TAODRMBE LB FTITERES
LY,

Welded joints should not contain any slag surface residues, oxides, segregations or inhomogeneous microstructures.
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_ Components fabricated using brazing methods must be joined using a high temperature nickel-based brazing alloy.
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B. Surface quality
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_ The components to be treated must be precleaned, metallic bright, and free of oil and grease, they should not exhibit any

residues of adhesive substances (e.g. paints, glues, cooling lubricants a.o.), in particular in bores and grooves and on
interior surfaces.
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_ Mechanical processing (e.g. turning, milling, drilling and spinning) may generate a percentage martensite phase on the

surface, which has a negative influence on the corrosion resistance. In this case, we recommend chemical pickling or
electropolishing as a final step before Kolsterisinge.
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So as to achieve an optimum result, and to render the material suitable for use in corrosive areas, solution annealing
should be considered if components are produced by: milling, drawing, rolling, reforming, and embossing or any other
surface forming by means of non-cutting machining.
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_ Blasted, barrel-polished, brushed, polished surfaces and surfaces subjected to other mechanical influences (see above)

may contain residues of grit, emulsions, greases and other auxiliary agents in the component's surface zone, which may
lead to an impairment of the Kolsterisingstreatment.

aEDIEREHL. BRBAD SEUGMHERM T H1=0IC, BTE. &, [EIE. FH.
EiE. RESEOEBL. ZDMUBIEUSNDLOTEESN AR ML, V)1 -3
T JEBELGETNEGYEER A,

_ If compressive stresses are introduced in the component surface during Kolsterisings, the surface roughness can easily
increase and thus lead to dimensional deviations amounting to a few micrometers (um).
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C. Product properties
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_ "Kolsterisings 22", "Kolsterising. 33" and "Kolsterisings 2 x 33" are considered as standard for austenitic stainless steel
grades "Kolsterisinge duplex" is used for duplex stainless steels.
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_ The attainable surface hardness and penetration depth depend on the steel alloy grade, and on the surface microstructure
of the peripheral hardened zone.

nERTELREFELEZTERSIEL, BB LEEHOREIVOBELASEMOFRICLY
F9,

For the above reasons, it is only possible to meet target specifications on drawings, purchase orders and other
documents in respect of penetration depth and surface hardness. Should there be any doubt as to the ability of alloy steel
to meet the required surface specification, a trial test on representative samples should be carried out.
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The surface hardness is measured in HV0,05 (Vickers micro hardness test).
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_ During Kaolsterisings, a diffusion zone is generated across the entire component, also in bores, grooves and cracks.
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The method guarantees stable colour, dimension and form.
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_ The maximum dimensions for the treatment are g 485 x 560 mm
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D. Delivery conditions
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_ Components must be precleaned, metallic bright and free of oil, grease and must not contain any residues of adhesive
substances (e.g. paints, glues, cooling lubricants a.0.), in particular in bores, grooves and on interior surfaces.
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The components to be treated should not contain any closed cavities, be free of chips and be in the deburred condition.
Sharp edges must be protected (danger of injury) and /or these must be pointed out. Heavy components should be provided
with threads to facilitate the use of eyebolts for handling.
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_ Component assemblies must be delivered dismantled in their individual parts.
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If corrosion resistance is an important factor, we recommend chemical pickling, electropolishing or solution annealing as
last step before Kolsterisinge.
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To avoid any damages during transport, components should be transported in sturdy and firm packaging.
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E. Purchase order documentation
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Purchase order and delivery note stating quantity, designation, material, drawing, drawing number, sketch, order number,
and specification of the desired type of treatment should sent with each consignment of parts to be treated.
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_ Treatment-relevant specifications should be sent with each order. In particular, with parts to be treatment for the aerospace
and automobile industry, documentation is mandatory requirement.
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FURTHER INFORMATION CAN BE FOUND UNDER:
http://www.bodycote.co.jp
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http://www.bodycote.co.jp

Bodycote Thermal Processing terms and conditions apply to all orders Received. A copy of which will be sent upon request, or
at the time of quotation.
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