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ABSTRACT The present invention provides a netal
material given a chrone-free surface treatnent
satisfying all of the requirenents of corrosion
resi stance, heat resistance, fiBd8ermark resistance,

~conductivity, coatability, and bl ackening resistance

at the tinme of working, mhiﬁﬁ%ﬁggégifficult to
achieve with conventional ¢ ree technol ogy.
The chromate-free surface treated netal naterial of
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a sil ane C upl 1 ng agent contal nl ng one am no group
in iTesifflateR e IR nee ebeibrRAg, agendueBjvicy,

contRy 44 A1k ey 91 ¥d d}yiacg]EéWPnd_; nrééﬁsf@hss%ﬁ tRedtime of

solid m5|ght ratlo [(A)/ .5 1t0, 1.7, at |east
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aC| ‘Q (ﬁnd a vanadi um co éz so as to forma
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lngmmmpﬂﬂéhd of a metal material on the surface of which is
coated and dried an aqueous metal surface treatment agent
comprising an organic silicon compound (W), obtained by
blending a silane coupling agent (A) containing one amino
group in its molecule and a silane coupling agent (B)
containing one glycidyl group in its molecule in a solid
weight ratio [(A)/(B)] of 0.5 to 1.7, at least one type
of fluorocompound (X) selected from fluorotitanic acid or
fluorozirconic acid, phosphoric acid (Y), and a vanadium
compound (Z) s0 as to form a composite ceoating containing
the different ingredients.



