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(57) L 1invention concerne un alliage de zinc contenant
Sn et/ou B1 pour acier obtenu par galvanisation a chaud,
plus particulicrement pour la galvanmisation de

composants. L. alliage renferme 1 a 5 % en poids de Sn +

Bi, 0 a saturation de Pb, 0,025 a 0,200 % en poids de N1
et/ou Cr et/ou Mn, O a 0,030 % en poids d’Al et/ou Ca

et/ou Mg, le reste €tant constitue de zinc et d 1mpuretes
inevitables.
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(57) This invention relates to an Sn-containing and/or Bi-
containing zinc alloy for hot galvanizing steel, more
particularly for component galvanizing. The alloy 1s
composed of 1 to 5 % by weight of Sn + Bi, 0 to
saturation of Pb, 0.025 to 0.200 % by weight of at least
one of N1, Cr or Mn, 0 to 0.030 % by weight of at least
one of Al, Ca and Mg, the remainder being zinc and
unavoldable impurities.
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This invention relates to an Sn-containing and/or Bi—containing zinc alloy for hot galvanizing steel, more particularly for component
galvanizing. The alloy is composed of | to 5 % by weight of Sn + Bi, 0 to saturation of Pb, 0.025 to 0.200 % by weight of at least one of
Ni, Cr or Mn, 0 to 0.030 % by weight of at least one of Al, Ca and Mg, the remainder being zinc and unavoidable impurities.
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Alloy and process for galvanizing steel

This invention relates to an Sn-containing and
Bi-contalning zinc alloy for hot-galvanizing steel, more
particularly for component galvanizing.

The effect Qf adding only Sn and adding Sn and Ni
to a zinc bath is discussed in EP 96200465.1. These additions
ensure a delay in the Zn/Fe reaction in the case of reactive
steels such as Si-containing and/or P-containing steel.
Unduly thick zinc layers are thus avoided. A relatively high
Sn concentration in the bath is, however, necessary and makes
the process ecénomically less attractive. In addition, there
is the danger at fairly high Sn concentrations of the

formation of a heterogeneous galvanization layer containing

Sn precipitates.

The effect of V, Cr, Ni and Mn on the Zn/Fe
reaction in a galvanization bath not containing Sn is
described in J. J. Sebisty et al., Proceedings of the 8th
International Conference on Hot-Dip Galvanizing, London,
1967. These alloys are, however, insufficiently effective for
the correct galvanization of P-containing steel or of steel
having high Si contents.

The ok :.... -1 this  invention is to limit tiie
concentration in the bath because Sn is a fairly expensive
metal, while galvanization 1s nevertheless correct for P-
containing steel and for steel having high Si contents. For
this purpose, use is made of a zinc alloy containing 1 to 5%
by weight of Sn and Bi, 0 to saturation of Pb, 0.025 to
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0.200% by weight of at least one of Ni, Cr or Mn, 0 to 0.030%
by weight of at least one of Al, Ca and Mg; the remainder is
zinc and unavoidable impurities.

Depending on the market situation, it is therefore
possible to replace Sn partially by Bi. Pb can be added up to
saturation. Pb 1s cheaper than Sn and Bi, but is less
effective and 1s less attractive from the ecological
standpoint.

As a result of adding Sn and Bi to the zinc bath,
the wetting of the steel to be galvanized is improved and the
melting point is lowered. This has a plurality of advantages,
such as, for example, the possibility of galvanizing at lower

temperature, resulting in lower energy consumption and less

corrosion of the zinc bath. Short dip times are also

possible, as well as the possibility of applying extra-thin

zinc layers.

Examples

These alloys have been tested on various normal
types of steel but also on reactive types of steel containing

different P and Si1 concentrations. The table below shows the

composition ¢ ..i¢ cypes of steel tested.

Type of
e | x | ® | = | = | ¥
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The following table shows the thickness of the galvanization

layer for different bath compositions for a dip time of 5

minutes.
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1. A bath for hot-dip galvanizing consisting of an Sn-
and Bi- containing zinc alloy, characterized by 1 to 5% by

5 weight of Sn plus Bi, 0 to saturation of Pb, 0.025 to 0.200%
by weight of at least one <;f Ni, Cr or Mn, 0 to 0.030% by
weight of at least one of Al, Ca and Mg, the remainder being
zinc and unavoidable impurities.
2. A bath according to Claim 1, containing 0.025 to

10 0.100% by weight of Cr.

3. A bath according to Claim 1, containing 0.025 to

0.200% by weight of Mn.

4. A bath according to Claim 1, containing 0.025 to

0.060% by weight of Ni.
15 5. A process for component galvanizing of steel
products which may contain Si and/or P, characterized by the

use of a zinc bath according to Claims 1 to 4.
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