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STEEL STRIP PLATED WITH A ZINC-BASED COATING
LAYER CONTAINING AN INORGANIC DISPERSOID

BACKGROUND OF THE INVENTION
(1) Field of the Invention

The present invention relates to a zinc-plated
steel strip with a zinc-based coating layer containing
an inorganic dispersoid. More particularly, the present
invention relates to a zinc-plated steel strip having at.
least one zinc-~based coating layer containing fine
inorganic dispersoid particles and formed on at least
one surface of the steel strip, which zinc-plated steel
strip exhibits excellent resistance to corrosion,
enhanced workability, and superior weldability and is
useful for producing cars, building and construction
materials, and home electric appliances.

(2) Description of the Related Art

Generally, surface-treated steel strips are
required to exhibit a high resistance to corrosion not
only before but also after being painted. That is,
surface coated steel strips have to exhibit a satisfacto-
ry paint adhesion and satisfactory resistances to
perforation corrosion and to red rust when the paint
film layer is scratched.

Also, surface-treated steel strips must
exhibit excellent workability and weldability.

In response to the above-mentioned re-
quireménts, various types of plated steel strips having
zinc-based coating layers are used, and there have been
various attempts to improve plated steel strips having
zinc-based coating layers.

Japanese Unexamined Patent Publication (Kokai)
No. 56-133,488 published on October 19, 1981, for Nippon
Steel Corporation discloses a steel strip plated with
two Zn-Fe coating layers. Japanese Examined Patent \
Publication (Kokoku) No. 50-29821 discloses a steel
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strip plated with a Zn-Ni coating layer. However, the
above-mentioned conventional plated steel strips are not
always satisfactory for the above-mentioned strict
requirements.

Japanese Examined Patent Publication (Kokoku)
Nos. 56-~49999 published on November 26, 1981, for Nippon
Steel Corporation, 57-17960 published on April 14, 1982,
for Nippon Steel Corporation, and 46-37882 published on
November 8, 1971 for Nippon Steel Corporation and
Japanese Unexamined Patent Publication (Kokai) Nos. 7
56~123,395 published on September 28, 1981 for Sumitomo
Metal Corporation, and 52-~109,439 published on September
13, 1977 for Suzuki Motor Corporation, disclose various
types of steel strips having at least one plating layer
containing inorganic dispersoid and processes of
producing the plated steel strips. However, the
resultant plated steel strips are not always satisfacto-
ry in view of the strict requirements mentioned above.

Undexr the above-mentioned circumstances, it is
strongly desired to provide a new type of plated steel
strip which exhibits excellent resistance to corrosion
after painting and high resistances to perforation
corrosion and powdering after processing.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a
zinc-plated steel strip which exhibits excellent re-
sistance to corrosion even after the plated steel éfrib
is painted and the paint film layer is scratched.

Another object of the present invention is to
provide a zinc-plated steel strip which exhibits
excellent workability and weldability.

The above-mentioned objects can be attained by the
zinc-plated steel strip with a zinc-based coating layer
of the present invention, which comprises a substrate
consisting of a steel strip and at least one surface
coating layer plated on at least one portion of at least

one surface of the steel strip substrate, the surface
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coating layer consisting essentially of a matrix con-
sisting of at least one member selected from the group
consisting of zinc and zinc alloys and fine dispersoid
particles dispersed in the matrix and consisting of at
least one member selected from the group consisting of
oxides, carbides, nitrides, borides, phosphides, and
sulfides of aluminum, iron, titanium, molybdenum, copper,
zinc, nickel, cobalt, lanthanum, cerium, and silicon.

The zinc-plated steel strip of tﬁe present invention
may further comprises an intermediate coating layer
formed between the steel strip substrate and the surface
coating layer and consisting of at least one member
selected from the group consisting of zinc and zinc
alloys.

In the surface coating layer, when the matrix
consists of zinc, it is preferable that the fine
dispersoid particles consist of at least one member
selected from the group consisting of oxides, carbides,
nitrides, borides, phosphides and surfides of aluminum,
iron titanium, molybdenum, copper, zinc, nickel, cobalt,
lanthanum, and cerium.

Also, in the surface coating layer, when the matrix
consists of a zinc alloy, the fine dispersoid particles
consist of at least one member selected from the group
consisitng of oxides, carbides, nitrides, borides,
phosphides and sulfides of aluminum, iron titanium
molybdétium, copper, zinc, nickel, cébalt, lanthanum,
cerium, and silicon.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 is a graph showing the relationship
between the content of the specific inorganic dispersoid
consisting of silicon dioxide (SiOZ) in the surface
coating layer and the electric current value (KA)
necessary for smoothly welding the resultant plated
steel strip.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

It was found that a zinc or zinc alloy-surface
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coating layer plated on a surface of a steel strip and
containing specific inorganic dispersoid particles is
highly effective for enhancing resistance of the steel
strip to corrosion, especially perforation corrosion
after the plated steel strip is painted and processed.
The reasons for the special effect of the above-mentioned
specific zinc or zinc alloy coating layer are not
completely clear. It is assumed, however, that the
specific inorganic dispersoid particles in the surface
coating layer form a sort of barrier against the
corrosion so as to restrict undesirable corrosional
oxidation-reduction reaction in the coating layer.

Also, it was found by the inventors of the present
invention that the surface coating layer containing the
specific fine inorganic dispersoid particles is effective
for enhancing the weldability, especially spot weldabili-
ty, of the plated steel strip.

Furthermore, it was found by the inventors of the
present invention that an intermediate coating layer
consisting of zinc or zinc alloy and formed between the
steel strip substrate and the surface coating layer
containing the specific inorganic dispersoid particles
is highly effective for enhancing the specific effects
of the surface coating layer, especially, for enhancing
the resistance to perforation corrosion of the processed
portion and the workability, of the plated steel strip.

The term "workability of the plated steel strip"
refers to a resistance of the plated steel strip to
powdering of the coating layer, that is, peeling of the
coating layer from the substrate when processed.

The reasons for the above-mentioned effects of
the intermediate coating layer are not clear. It is
supposed, however, that the surface coating layer and
the intermediate coating layer have a synergistic effect
on, the plated steel strip. Also, it is supposed that
the intermediate coating layer exhibits a special type
of lubricating effect between the substrate and the
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surface coating layer.

In the zinc-plated steel strip of the present
invention, a substrate consisting of a steel strip has
at least one plated surface coating layer consisting
essentially of a matrix consisting of a plated zinc alloy
and fine dispersoid particles dispefsed in the matrix
and consisting of at least one member selected from
oxides, carbides, nitrides, borides, phosphides and
sulfides of aluminum (Al), iron (Fe), titanium (Ti),
molybdenum (Mo), copper (Cu), zinc (2n), nickel (Ni),
cobalt (Co), lanthanum (La), cerium (Ce), and silicon
(si).

The steel strip usable as a substrate for the
present invention is not limited to specific types of
steel strips. However, usually, the steel strip is
preferably selected from ordinary steel strips, Al-killed
steel strips and high tensile steel strips.

As stated above, when the above-mentioned specific
inorganic dispersoid particles are contained in the zinc
or zinc alloy matrix, the resultant surface coating
layer exhibits an excellent effect in enhancing the
resistance to corrosion and workability and weldability
of the plated steel strip. These effects of the surface
coating layexr of the present invention are excellent
compared with those of other zinc or zinc alloy coating
layers which are free from the specific inorganic
dispersoid or contain other dispersoids.

In the zinc-plated steel strips of the present
iﬁvention, it is preferable that the surface coating
layer be in an amount of from 1 to 400 g/mz, and has
a thickness of from 0.1 to 40 microns.

In the surface coating layer, the matrix consists
of zinc or a zinc alloy. The zinc alloy is preferably
selected from alloys of from 20% to 99.7% by weight of
zinc with 0.3% to 80% by weight of at least one ad-
difional metal member selected from the group consisting

of nickel, copper, cobalt, chromium, tellurium,
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lanthanium, cerium, iron, and manganese.

In the zinc alloy, the above-mentioned specific
additional metal in a content of from 0.3% to 80% by
weight is effective for enhancing the paint adhesion of
the surface coating layer to the steel strip substrate
surface when the surface coating layer is scratched and
for improving the resistance of the surface coating
layer to corrosion, especially, to perforation cofrosion
within a strict corrosional environment.

In the surface coating layer, the amount of
inorganic dispersoid is preferably 0.01% or more, more
preferably from 0.01% to 95%, still more preferably from
0.01% to 30 %, based on the entire weight of the surface
coating layer.

When the amount of the inorganic dispersoid in the
surface coating layer is less than 0.01%, the resultant
plated steel strip exhibits unsatisfactory weldability.

For example, Fig. 1 shows the relationship between
the content of inorganic dispersoid consisting of
silicon dioxide (SiOz) dispersed in a surface coating
layer matrix consisting of zinc and the electric current
value necessary for appropriately spot-welding the
resulting zinc plated steel strip. The smaller the
necessary welding current value, the higher the spot-
weldability of the plated steel strip.

The appropriate spot welding current value can be
determined by measuring changes im.the size of nuggets
formed in response to changes in the spot welding
current applied.

Figure 1 clearly shows that when the content of
8102 dispersoid is less than 0.01%, the weldability of
the plated steel strip is unsatisfactory.

When the plated steel strip is required to exhibit
extremely high resistance to corrosion, in view of the
sacrifice corrosion control effect of zinc or the zinc
alloy, it is preferable that the content of the inorganic

dispersoid does not exceed 95% based on the entire
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weight of the surface coating layer. Also, when the
plated steel strip is required to have excellent
resistance to powdering after the plated steel strip

is strictly processed, it is preferable to limit the
content of the inorganic dispersoid to 30% or less based
on the entire weight of the surface coating layer.

The fine inorganic dispersoid particles in the
surface coating layer preferably have an average size of
5 microns or less, preferably, from 0.01 to 1 micron.
Fine inorganic dispersoid particles having an average
size of 5 microns or less are highly effective for
enhancing the resistance of the resultant plated steel
strip to powdering when the strip is subjected to severe
processing. The term "average size" refers to a size of
the particles in a largest distribution percentage.

The surface coating layer of the present invention
may cover the entire surface of the steel strip
substrate. Otherwise, the surface of the steel strip
substrate may be partially covered by the surface
coating layer, for example, in the form of a plurality
of stripes.

In the zinc-plated steel strip of the present
invention, an intermediate coating layer consisting of
zinc or a zinc alloy may be formed between the steel
strip substrate and the surface coating layer.

The intermediate coating layer may be formed so as
to partlally cover or entirely cover the surface of the
steel strip substrate. The intermediate coating layer
consists of zinc or a zinc alloy. Preferably, the zinc
alloy is selected from alloys of 20% to 99% by weight of
zinc and 1% to 80% by weight of at least one metal other
than zinc, preferably selected from the group consisting
of nickel, cobalt, chromium, iron, anq molybdenum.

The intermediate coating layer is preferably in an

“amount of from 0.5 to 400 g/m2 , more preferably, from

1 to 200 g/mz, and preferably has a thickness of from
0.1 to 20 microms.



10

15

20

25

30

35

The surface coating layer in the zinc-plated steel
strip of the present invention may have a covering layer
formed thereon by means of a silane-coupling treatment
or a chemical conversion treatment.

The term "silane—coupling treatment" refers to a
treatment of the surface of the surface coating layer
with a silane-~coupling agent, for example,
vinylchlorosilane or vinyltrimethoxysilane. The term

"chemical conversion treatment" refers to a phosphate

treatment or a chromate treatment applied to the surface

coating layer of the plated steel strip.

The silane-coupling treatment and chemical
conversion treatment are effective for enhancing the
primary adhering property of the surface of the plated
steel strip to lacquer.

The surface coating layer can be produced on a
surface of the steel strip substréte by means of an
electric plating or a vacuum evaporation plating
procedure in the presence of fine inorganic
dispersoid particles. Preferably, the electric plating
method is applied to the production of the surface
coating layer. For example, the electric plating
procedure is carried out in a plating bath containing
sulfate or chloride of zinc or zinc and at least one
additional metal having a pH of 1 to 3 at a current
density of 1 to 200 A/dm2 at a line speed of 1 to
250 m/min.

In-the production of the surface coating layer, it
is not completely clear how the inorganic dispersoid
particles are deposited in the plated metal matrix. It
is assumed that the dispersoid particles are deposited
due to the attraction caused by static electricity or
the mechanical force applied thereto.

The intermediate coating layer can be produced by
means of electric plating, vacuum evaporation plating,

or hot galvanizing.

The zinc-plated steel strip of the present invention

0174019
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may have only one surface coating layer formed on 6nly
one surface of the substrate, two surface coating layers
formed on both the surfaces of the substrate, or a
combination of a surface coating layer and an intermedi-
ate coating layer formed on only one surface of the
substrates or on each surface of the substrate.

When one surface of the substrate has a surface
coating layer or a combination of an intermediate
coating layer and a surface coating layer, the other
surface of the substrate may be plated with a coating
layer other than the surface coating layer and the
intermediate coating layer of the present invention or
with the same coating layer as the intermediate coating
layer of the present invention.

The present invention will be further explained by
way of specific examples, which, however, are representa-
tive and do not restrict the scope of the present
invention in any way.

In the examples, the resistance of a specimen to
corrosion was determined as follows.

A specimen was subjected to a dipping type chemical
conversion treatment with zinc phosphate. The treatment
specimen was coated with a cathodic ED coating layer
having a thickness of 20 microns.

The painted specimen was subjected to a cyclic
corrosion test (CCT) in which a salt spray test was
combined with a drying-wetting-cooling test.

The specimen was tested for perfofatfbn corrosion
of the processed portion of the steel strip was of a
lapped panel. This test was carried out over 4 weeks,
and the maximum depth of pits formed in the specimen was
measured. The workability of the specimen was evaluated
by a deep drawing test. _

The resistance of the deep drawn specimen to
powdering was determined by a tape test.

The weldability of -the specimen was determined as

follows. Two zinc-plated specimens were laid back to
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back with the plated surfaces outside. These were then
spot-welded. The size of the nuggets formed in the
welded portion was measured to determine the appropriate
welding current for the specimens.

The surface rusting test was carried out by a
cross—-cut method.

The paint adhesion of the scratched portion of the
specimen was determined by a cross-cut method in which
the cross-cut specimen was subjected to the CCT for 4
weeks and the maximum width of blisters formed in the
specimen was measured. The results of the above-
mentioned tests were evaluated as follows:

Perforation corrosion resistance

Result (Maximum depth of pit) Representation

Less than 0.1 mm E (Excellent)

0.1 mm or more but less than

0.2 mm - G (Good)

0.2 mm or more but less than

0.3 mm S (Satisfactory)
0.3 mm or more B (Bad)

Rusting resistance

Result Representation
No red rust E (Excellent)
Very slight red rust . G (Good)

Slight red rust S (Satisfactory)
Large areas of red rust B (Bad)

Adhering property

Result (Maximum width of blister) Representatibn

Less than 2 mm E (Excellent)

2 mm or more but less than 3 mm G (Good)

3 mm or more but less than 5 mm S (Satisfactory)
5 mm or more B (Bad)

Powdering resistance

Result Representation

No change in color of
testing tape - - E (Excellent)
Very slight black coloring G (Good)
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Slight black coloring S (satisfactory)
Remarkable black coloring B (Bad)
Weldability
Result | | Representation
Excellent E
Good | G
Satisfactory S
Bad B
General Evaluation
Result Representation
Excellent B
Good G
Satisfactory - 8
Bad B

Examples 1 to 63
In each of Examples 1 to 63, a surface of a

substrate consisting of an ordinary steel strip was

plated with a surface coating layer as shown in detail
in Table 1 (1), (2), and (3). The properties of the
resultant plated steel strips are also shown in Table 1
(1), (2), and (3).

In view of Examples 36 to 42 and .44 to 50, it is
preferable that the content of the inorganic dispersoid
particles in the surface coating layer be 0.0l1% or more,
based on the entire weight of the surface coating layer,
in order to enhance the weldability of the plated steel
strip. L.

In view of Examples 35 to 39 and 43 to 47, it is
preferable for the purpose of enhancing the powdering
resistance of the plated steel strip to control the
content of the inorganic dispersoid particle to a level
not exceeding 30% based on the entire weight of the
surface coating layer.

In view of Examples 35 to 41 and 43 to 49, it is
preferable for the purpose of improving the perforation
corrosion resistance of the processed portion of the

plated steel strip to control the content of the
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inorganic dispersoid particles to a level not exceeding
95% based on the entire weight of the surface coating
layer.

In view of Examples 51 to 54, it is preferable for
the purpose of enhancing the powdering resistance to
limit the average size of the inorganic dispersoid -
particles to a level not exceeding 5 microns.

In view of Examples 1 to 3 and 4 to 15, where the
matrix consists of zinc alone, the preferable inorganic
dispersoid particles should consist of aluminum, iron,
or titanium. )

In view of examples 55 to 63, it is preferable for
the purpose of enhancing the adhering property of
scratched portion of the plated steel strip to control
the content of the inorganic dispersoid particles to the
level of 0.3% or more based on the entire weight of the
surface coating layer. Also, it is preferable for the
purpose of enhancing the pitting corrosion resistance
and rust resistance to limit the content of the inorganic
dispersoid particles to a level not exceeding 80% based
on the entire weight of the surface coating layer.

Examples 64 to 251 and Comparative Example 1 to 9

In each of Examples 64 to 251, except for Examples
203, 205, and 207 to 227, a surface of a substrate
consisting of an ordinary steel strip was plated with an
intermediate coating layer having the composition and
thickness as shown in Table 2 (1) to (9) and then with -
a surface coating layer having the composition and
thickness shown in Table 2.

In each of Examples 203, 205, and 207 to 227, the
same substrate as that mentioned above was directly
plated with a surface coating layer having the
composition and thickness as indicated in Table 2.

In Comparative Examples 1 to 6, the same substrate
as that mentioned above was plated with an intermediate
coating layer and then with a surface coating layer each

having the composition and thickness in Table 2 (7).
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In Comparative Examples 7 to 9, the same substrate
as that mentioned above was plated directly with the
surface coating layer as shown in Table 2 (9).

In Example 203, a surface of the substrate was
covered partially with the intermediate coating layer at
a covering rate of 50%. '

In each of Examples 205 and 206, the surface of the
surface coating layer was treated with a silane~coupling
agent.

In Comparative Example 1, wherein the intermediate
coating layer contains SiO2 particles whereas the
surface coating layer is free from the inorganic
dispersoid particles, the resultant plated steel strip
exhibited a very poor perforation corrosion resistance,
whereas the paint adhesion of the scratched portion to
lacquer was excellent.

In Comparative Example 2, dispersoid particles
consisting of Cr203 resulted in a poor weldability
of the resultant plated steel strip.

In Comparative Examples 3 and 4, a surface coating
layer matrix consisting of nickel or manganese resulted
in a poor perforation corrosion resistance of the
resultant plated steel strip.

In each of Comparative Examples 5 and 6, the
surface coating layer contained no inorganic dispersoid.
This feature resulted in poor weldability of the
resultant plated steel strip. ;

In each of Coméérétive Examples 7 and 9'thé‘
dispersoid consisting of ZrO2 or Crzo3 resulted in
poor powdering resistance and weldability of the
resultant plated steel strip.

In Comparative Example 8, the dispersoid consisting
of WC resulted in a poor paint adhesion and in poor
weldability of the resultant plated s%eel strip.

In view of Examples 207 to 216, the preferable
dispersoids for the zinc-nickél alloy matrix in the

surface coating layer are oxides of aluminum, iron,
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titanium, and silicon.

In view of Examples 217 and 223, the preferable
metals to be alloyed with zinc in the surface coating
layer are nickel, cobalt, chromium, iron, and manganese.

In View of Examples 64 to 75, 88 to 99, 112 to 123,
and 151 to 160, the resultant plated steel strips having
an intermediate coating layer consisting of zinc or a
zinc alloy and a surface coating layer containing
dispersoid particles consisting of 5i0, and having an
average size of 5 microns or less exhibited excellent
corrosion resistance, workability, and weldability and,
therefore, are most preferable products of the present
invention.

In view of Examples 173 to 180, when the content of
the dispersoid particles is 0.0l1% or more, the resultant
plated steel strips exhibited an excellent weldability.
When the content is 30% or less, the resultant products
exhibited excellent workability. Also, when the content
of the dispersoid is 95% or less, the resultant products
exhibited excellent perforation corrosion resistance.

In view of Examples 181 to 187, the preferable
thickness of the surface coating layer is in the range
of from 0.1.to 40 microns. Also, in view of Examples
228 to 232, it is preferable that the thickness of the
intermediate coating layer is in the range of from 0.1
to 20 micronmns.

Examples 190 to 193 suggested that when the average
size of the dispersoid particles is 5 microns or less,
the resultant plated steel strip exhibited an enhanced
powdering resistance.

In view of Examples 194 to 202, it is known that in
the surface coating layer matrix consisting of a zinc
alloy, when the content of the additional metal to be
alloyed with zinc is 0.3% by weight or more, the
resultant plated steel strip exhibited an enhanced paint
adhesion of a scratched portion. When the content of
the additional metal is 80% by weight or less, the
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processed portion of the plated steel strip exhibited an
excellent perforation corrosion resistance.

Examples 203 and 204 showed that the plated steel
strips having surface and intermediate coating layers or
a surface coating layer in the form of a plurality of
stripes are satisfactory.

When the plated steel stripes of the present
invention were surface treated with a silane coupling
agent, the resultant products exhibited excellent

corrosion resistance, workability, and weldability as
shown in Examples 205 and 206.



ped :g
pIepueis s

poon 9
JUOTIeOKE @ 230N

0174019

16

u " " " " “ " " " oFs (0E)mo(oL)uz oIS - -uz gz
M " M " M M " ™ u va._..m " va,mm ~ TN - ug 6T
N 9 M M M M "I T " o) 31 " OIS -~ TN -~ ug 81
o a o w a " . " " %ors (ET) TN (€B) uz ors - N - uz 7
" » M " M M M M " OIS M Ofs - uz 9T
u " “ " u "o M , “ u dno " msU - uz 14
M " " " M ™M M " “ Nd . Ne -~ ug ¥T
" " " M " , " " " " SN " SOW - ug €T
“ M M M " M “ " M gTd » gt - ug (43
" N “ . " " " " " JHL " OWL - ug Tt
M " » " u M M M M NO@U “ NONU - uz 0T
M " M M M M “ " " mONm«H M MCNS - uz 6
" “ M M " » M “ n 02D " 00D - ugz 8
™ “ M M M M M M M OTN M OTN - ug L
M » " " " " " " “ ougz M ouz - ugz 9
M “ M M M M " ", M oD " onp - ugz ]
9 M M s ) M " M u mO:Z " mOOE - ugz 14
M " " " " M " M " NO._HB " NO._”.H. - uz £
€£.C €.¢C
M " M " “ " M " M 084 “ 094 ~ ugz Z
a ) ) ) a ) S 1 s ol (00T) uz oty ~uz 1
soue aouR {uni) (3 M) adiy,
uorsay -38[S8X ~381801 8z[S JuUAUC)
(buy ~-pe jsna uots (ui) XTXem yo
uoty ~xopvod  jureq 0B -0OIACO BESWNOTYY, uot3rsadio)
~enfeae®  KYfrpge o3 eouw -I08  uojjex prosxedstg Bugjeon *oN
TRIBUDH -ploM  ~38[4ing) ~-0Jx2q aorzans jo odAy, ardunexy
L r1Iqe xadeT bupjeon soeyang
=}I0M :
UOTSOIIOD O} sduelsysay but3e0d 30 HOT3TsOdO) -

() T =1qes



" " " " " M " " 0t " M “ 8¢
N N ] n [} n [] [ ] mcoc ] " " N.m
L 0 ] " 1] 1] L] " Hcoc “ ] n wm
" s " u " " " « 80070 Folrw © (ooT)uzZ Yoty - uz ot
s Ot N
" " " ) " " " ; s  Folre €Uz Of - fofTv - m-uz  pE
] OFL
' €.C £.C
" [ " S M " M M ] (o) ) § {o0T)uz OWL, - "O"T¥¢ ~ uz EE
“ M “ " M " " " M da) " dip - TN - uz F4
" " " " » M " " " Nd " Nd - TN - Uz 1€
" M M " " " " " M SOH M SOW - TN - uz. 1%
" " " " - " " " " ghL (ST) TN (S8)uz gEL ~ TN - Uz 6¢
9 " . . ) " " " " " (ST) U (58) uz flv -mi-uz 8z
" " " » " M M T » MONHG (s)=d(s6)uz MON.nﬂ - 8) - Uz LT
. “ . . " " . 200w %ors (s) e1(56) uz %1 - e1-uz 92
" " " " " " " 1 . Fomv (S) TL(56) uz Eftv - 1n-uz st
" D » n M M M “ M No.mm (s1) D (5B)uz NOﬁm -JD - Uz ve
" a " " " . " " " %ots (5T) 24 (58) uz Cots - ea -uz gz
~ d " M " " M 20°0 " No.mm {(51)o0 (58)uz No,mm.. -0 ~ uzg e
o Y 9 9 q ) S T s fofw (0£) 1O (0L) Uz v -w-uz 12
aoue soue (wt) (3 M) odAL
UOFSSY -38FS9X  -3STEeX 9zIg JUIIUOD
{but -pe jsnx uots {um) XTajeuw jo
uotl ~zopmod  Jured 30wy -OII0D . SSONOTY, uor3Tsodin)
-enfeas LTIIge 03 soue -Ing uotrjex prosaaedsta butyeoo *ON
1ex=usp -PIaM  -IsTsN) ~0319d . aoryas jo adiy a1duexy
L1112 aaker BuryeoD BORIANG
~>I0M

UOTSOII0D O] 3DURISTSNY

burzeoo yo uorirsoduo)

(2) 1T @19eL



0174019

, u “ M M " M u " M " {S)TN(S6) uz " 89
. M " " " M N " " " " {z)n(86) uz » LS

RN “ " " " “ " " [ " " Am.o-ﬁzgh.mmvnx " 95
A " " 9 s " M " " T 01331 {¢°0) IN(8°66)ug OFS ~ IN - ug qs
‘e M " 8 " " " " “ L " " " 14°]
“ M " " M M q 1 ] M " " £9
™ " " " M M " € M " M " (4]
" . ) " " 5 " z sz fome (00T) uz ofe -uz  1g
“ “ M » " S M .“. 96 ™ » " 0s
L] L] L] L ] L] L) H n Nm » » L] mﬁ
] " ) S “ M “ M ™ 1€ “ " ™ 8y
fo's) " a " ] ] [ " [ 14 - [} ] Ly
- " a " " " " " " 4 " " " 9¥
;o " a " " " " " w2000 " " gb
» w L] “ " L] » [ .HO.Q ] “ » ) vv
“ S B " " b} " " S00°0 oS {ET) TN(LB) Uz OIS = TN - ug %4
] L] o ] L] m “ 1] Qm " “ [} NQ
" M M M M M " " £6 “ M M 144
» L] m L] 0 L] ] ] NM [ ] H H Ov
) ) o o ) 5 g T sz Cofw (00T)uz Eolv-uz 6t

aour aoue (umi) (¢ 34) adiy
uofsaxy| -38183X -38TEAX 9278  JUa3U0)
(buy -pe 3snx uoys (uwt) X[xjeu go
uot} ~Jyopmod  juyeg BORY  ~OX100 SFSDBPOIYY, uof3Tsoduo)
-enteas LITIqe 03 souw ~Ing  uor}RI prosaadsiq butjeoo *ON
TRIBUID ~pToM  -38T53Y) -01.39d aoejans yo adAj, oTdumexy
L111q0 xoker butjecs soeyang
~10M

UOTSOXIOD 03 aoue}sTsey

Butjeod o uoryysOdUO)

(€7 T s1qeq



- 19

0174019

" " ™ " s S " " “ "] (U6) IN(OI)uz " £9 ,

L] b} n " S S " ] " n Am_: N am::N n 9.

" " " . . “ " " " " (08) IN (02) uz “ _ 9

“ " » u " " # M u " (09) TN (0p) uz " 09

o 9 9 S 9 9 S S T ) 15} (0€) TN(0L) uz OIS = N - uz 6S

20ur soue (umt) (3 Im) ad&,
uorsay -~3sysax  -3sysal 925 JuLjuU0)
(but -pe Jsnx uors (um) XTrjeuw Jo

uory ~aepmod  juteg 90BJ  -~01100 BSIDOTY uot3tsodun)
-en[eas LQ11iqe o3 soue ~Ing uorjex prosxedsiq butieon - *ON
[eIausy -pIeM -3sTSay) ~0333d soegans o addy, orchuexy

£T1TT9e 24wt Burjeod ooeyang ‘
=3I0M
butjeco go uoryrsoduo)

UOTSOIICO O} OouR3ISTSoYy

{v) T ®19eL

O



-20—

0174019

M " " M M M " " " " 0t N M " £8
M " " " M " M " M " ] » " » 8
“ [ ] " “ L] n [} " n mN " [[] 1] -Hm
£ C £.C
" " " M " M " " " " T 0 ad " ug/-0"ad - uz 08
" n " " " " . " n " 0t " &,,,, " " 6L
H 1) [1] " " L] ] [ ] ] - m " "n [ ] mh
" " " " " " " M " " 8¢ M . " " LL
" n M " " M M M M ¢'0 T MON.Q& M uz/ m07~ - uz 9L
(1] L] " L] n L] " ] n ] c.H [ ] ] » m&-
o - n L] n L] N " o N m .l [1] L ] VF
[} ] ] N | " ] [[] " n cm ] ] " MF
“ L] “ " [} " '] n " " -H [ ] :N\No.m..m
pejeco-by - uz ZL
L] n " L] “ " » L] " n o.—” “ [} ] -Hh
M “ " M M » " " " " S " " " oL
" ] N L] “ “ - L] L] " WN » n " aw
M » M D " " " ™ M " T “ " uz/ NOﬂm
po3ecd-0) ~ Uz 89
(] N " ] " N L] n L] N Q.H n ] » Fw
" n u 1] N N n L] " N m L] ] " wm
» N ] 1 3 L} ] L] L] 1] ] mN " n L] mw
a a q q a a 'z ot)uz sz o0 T oIS (0oL uz uz/%018 ~ Uz ¥9
@ouR soue (url) (3 adAy,
(bur -3s18  -3818 9z[s M)
~I0p uOLsaYy -91 -ax  (um) {ur) Ju9) Xfajou Jjo
~mod -pe  3sna uofs ssau  uopyTsoduo) ssau ~uo) uot3 psoduo)
uoty 03 3Jured 80B] -OLICD —NOFYL =¥OTYL, *oN
—en Ayrp  soue -ang urojex prosaadsta aje [pautoju]/eorjms a1d
~-[{en®  ~Iqo  -]}S[S ~03x94 bugieoco yo adij e
210 -pram  -a) xaker Burjeco aadet Bupjeco soeiang i
~L1oe) FeYa ajeTpauIajur
-1qe
—H0M uoysa1iad Buryeoo jo uollfs
03 SoUeISTEaY UFIR00 3O uof3fsodio)

(1) ¢ o1oRL



21 -

0174019

) " ) " " " “ “ " w 0§ . " " £0T
" . " “ . " " " " w 5 " " " z01
M M " M “ " " M M " 9¢ “ " " ._”o.,m
a " a " " ) " - w50 1 ol . uz/f0%1v - o1 - uz 001
) " ) " " " " “ " w05 " " 66
a " " " " " " " W W S " " uz/%o¥s pageco-By
-81-uz g6
q " M M ™ " M “ " " T4 " “ " L6
g " a " " . " " . W T " " uz/%ots peqeco-byy
- o1-uz 9
9 . . " " " " " . w 0§ . " " 6
o L] Mv ] " ] " L] L] o m L] L] ] va
- M » M M " M M ‘. " (11 " “ » £6
a1 . g " ; " ] " " W T " u uz/%0¥s pe3rco-
- 94 ~-uz z6
. w » w 0 L] L] [ ] [H] “ '] cm “n " t ] .Hm
™ » » M M " M w » M ] “ " " 06 ,
™ ™ " " " " M " " u 1] " " " 68 .
. e a " ] ’ w o T fors (sman(seuz uz/%01s - 21 - uz gg
" M M M M " M " " “ (1) " - " LB
" “ " M " " " " “ M °] " " " 98
t ] " ] L L o ] o " " Qﬂ [1] 1] [] mm
g q q 9 a e 5z omuz sz s0 1 Com (00T) uz uz/orL - uz g
aoue  soue (w) (3 edig
(Buy -38T8  -387s . ozTs 34
-19p uwofsay  -ax  -ax () (urt) Juay X[ Jo
-sod -pe  3sna uols ssau  uoryysoduo) ssau -uo) uor3Fsodiio)
wT} 0} Jufed 80EJ -OII00 -JORYI, o oy
-en  LHIT eoue -Ing uofjer prosaadsyq ajeTpauLtojur /aorymg atd
~feas ~Iqe -38ys -03194 butjeco jyo adAy, ~ure
mmwom ~PreM Mumﬂ Mumwmwmﬁm:wwmmo Jeher burjeoo soeryang -
~Tqe
o Qucwwmwuummmmm Burjeco Jo uot3TsOdID

(FANAICE?




0174019

s0 1 Folw " uz/folty - W - vz vel

" L] L] ] 1] L] " n "
B " B3] " " M " " " " 0s » " " [ XA
L] [ ] " " L] L} L] n ] " m " " " NN.H
» " M " " " " " " " 8¢ " " " 121
q " A " " " " " w T " " uz/%ots pearoo-By
- IN - uz 021
9 " o " M " " " " M 0s " " " 61T
" M " M " M " " " " ] " " " 81T
" " " " " " " " " " 9z » " " L1t
;| " o " . " " " " W T " " uz/%ots poreco-0p
- IN-uz 911
9 " 9 " " " " " " " 0s " " ‘ " 1141
. " " " " " . " " w S " b ow W 241
" M " " " " " " " " 114 " " , " M.HA
a " a " " " " " . 0 T Cors (e MLB)uZ uz/%01s - T - Uz TTT
9 " D " M " " “ " " 05 " " " T
" » N " " " " » L] L] m L ] " ] Q.H.H
[} L] - " L] L] [} " " L] mN L} [ [ ] mo.ﬂ
a “ o d " " " " . . w 1 Com " uz/%1L - 3 - uz B80T
1] " D] " " " " " " " 0s ™ , " " LoT
" " " . . . " » . nw S " " " 901
" M " " " " " " " " Le " " " 601
a a g a g a 52 oDz sz S0 T ofea  (sDadlsB)uz uz/€o%ea - e - uz vot
soue  soue (i) (z  edhy
(Bug -3s18  -3sys °z18 M)
-19p uoIsaYy -ax ~ax (uri) . {unt) Il XTajew 10
—-mod -pe  3sna uots ssou  UOTFFsOdNO) ssau iles) uvotaysoduo)
w3 03 Jujed SOEF -OLICO -YOTYL —3OTUL *oN
-en  L71  woue -Ing uorlex prosaadsia @jeTpauIalu] /e0eImg a1d
~fend -Jqe ~3STS 03394 - burjeco jo addy ~ure
e e = i B —— =
ot & L
A _ Buf3e00 3O UOT3FEOdID

P ampemyemgr o ran]

(€} ¢ a19RL




0174019

- 23

" M " " " " " " " C— JOTL " UZ/OTL - TN - Uz LpT
" " " " " " " " " - 18 (ET) IN(LB) uz uz/o1Ss ~ N - Uz 9yt
" " " M M " " " " " ™ NIV M Uz/NIV¥ - 4 - Uz Gp1
N " ® ™ M " " M " N M NTL " UZ/NIL - ©4 - Uz Pyl
n M " " M " M u " " M NTS " Uz/NIs - o4 - uz €p1
“ “ " u " " n M " " " oL " uz/oTL - ol - Uz 2yt
u “ u d o dq " " M " M oFs {ST) @4 (58) uz uz/dIsS - 81 - uz I
" " " M " " » " " uo» NIV " UZ/NIY - Uz OpT
n " " " " " " M M " " NI " UZ/NTY, = UZ 6€T
M » M » M n M M M " " NS " ﬂN\me -~ uz 8¢t
" M " . M " " " " " JHL " uz/otL - uz LET
" “ " 9 9 by " " . o T ors (00T) uz " ug/ors - uz 9gT
" " n . " " » " ™ s 08§ " M , " SET
“ " " . " " " " " w S " , " " VEL
[ ] ] n [ ] L] ] L] n " L] FN ] .u ] '_ MMH
" ) " " " ) . " " W T o, " uz/0tL - TN - Uz Z€T
" " " " " " " " " " 0s M ' M » 1€T !
" " " M M M " " " n S " " » 0ET
" " n u " " u “ M M 8¢ " " " 62T
" . " « " " " " . w T  Fofea " uz/Eoes- m - uz gzt
" M n " " » " u " o 0§ " " " L2t
" " " M » " . . " " " S M : " " 921
) a ) a a a sz oDuz sz g0 9z %ol (em)IN(LB)uz uz/®o%te - N - wz gzt
aoue aoue {url) (3 adAg, .<
(but -IsT8  -3878 az1s  Im)
-18p Uuofsey  -ax o1 (um) (ur) Jusy Xfajeu jo
-t0d -pe  3snx  uofs  ssau  uoryfsoduo)  ssou -uo) uot3Tsoduoy
oy 03 Jufed B8OPJ -OIICD -JOTYL ~3oTYL, *oN
~ent A3r7  @oue -Img UoT}RI prosxedsqg @jeTpauLIalu] /eoeIang a1d
-[en® ~Iqe -38TS ~0Jx9d : buryeoo yo addy, ~ure
HMMM -PreM Mumw:a . MMMMM%MMW”MO xaker Butzeco eoeyIng , -
~Tqe
—Hod 3cmw”mowmmmwm Buf3eco 3o uoT3TsOduD

(r) 2 ®1qey



[}

24 -

] ] " ] " " " G°¢C T " gt (001)uz uz/gari~uz 291
w T NTS
O, " " " " " » M " T o) £ " ,CN\Em - U._"“m - uz 19T
< 1 NIS
~ “ " " " " " w T Coms " uz/NS - %018 - uz 091
- 1 o8
Q z z ,
" " " " " " " g0 1 0TS " uz/o18 - “O¥8 ~ Uz 651
1 Cors
, [4 (4 A
" " M " " " " " T 015 " uz/-o1s - “018
pajeco-fi vmunooumz - uzg 8st
1 Cors
14 ! Zorg = ¢
" M " M " M (oot)uz M " 1 (0141 ’ {oog)uz uz/"018 OtSs
pa3eco-00 pejeoo-0) -~ Uz LST
" . . " " " " . . " (S1)TN(GB)UzZ TN - uz/COrS - TN - Uz 95T
» " o a q " " " " " " (s1)ad(s8)uz N - EN\Noﬁm - 83 ~ ug GST
. . 9 9 5 " " " . w . {00T) uz M - uz/%o18 - Uz ¥EI
" “ " " . lsDWIsBIUZ . . o . (€D NLeIuz  od - uz/Sors - TN - uz €ST
. " . " . « . .- m " (sT)oalsB)uz  ®a - uz/CO1S - 84 = UZ ST
k2§ q " " " {s1)@d(s8)uz M 20°0 « Noﬁm (oot1)uz 9d ~ =N\Noﬁm - uz TeT
" " " " “ " " " o oom NTY » Uz/NTY - TN - Uz 0ST
] " " ] o " ] " ] " NI, n :s\EB - T - uz ovl
9 9 9 da q o 1A (ooT)uz 6°¢ S0 1 N¥S (ET)IN(LB)UZ uz/NIS - TH - Uz 8¥I
soue aoue (urt) (3 od&y,
(but -3578  -I818 o215 W)
~-I9p uoisNY -ax -ax (urt) {um) Jua) xfajent jo
~nmod -pe 3snx uois ssau  uoratsoduo) ssau -uod uvotatsoduo)
oty 03 3Jufeg ©0ey -OXI00 ~3OTUL -3oTuL ‘o
-en  Kyyp soue -ang  uotjex ptoszadsia ;e[pawtojur/eoegang  ord
-{end -fqe -38T8 -o3x24 fuyjeco yo adiy, -ure
Te1s -preM -A) Toker burjeco x5
~uan X1t SyeTpaIIDUT aeker Huraeoo sovyang
-Yqe
—)I0M UOTSOLICO .

0o} souenstsayd

Bugaeco 3o uotitsoduo)

(s) ¢ °o1qen



e))
1
- o " " s D) “ o “ M M M 86 " M " 081
T 4 ] " S a [ " M " " " €6 " " " - 6LT
.ﬁ “ “ B q “ “ “ u M u ze M " n 8LT
; .O " M " M M " " » ™ " T4 " u " L
L] 8 n L] L] » n L] o L] O.H ] ' " " WN..H
o L - u L] m L] “ " L mo ua N ] ) “ th
'] U ] m ] MU L ] L] ] Ho ° ° " " " QN.H
" S M q u o " {o0T) Uz " n B800°0 MONE . SN\MON.DN -uz g1
» “ ] ] “ [ n Am.: aq —mm~ uz “ “ » [} " Q.HICN\QHH. - uz LI
" » [} “ ) - [ (ET) TN :.w- uz n LI " 3401 M TN-UZ/GLY ~ ug LT
" M u " “ " " " » " u NO@U . :N\Nowmv -uz oLt
1 " " " M “ " " " " " " mONm.H . ug \mONm.H -uz 691
Is}
MA " o " " " " M " " M M 00D " uz/00) - ug 9T
| " . " " " M “ " " " » OIN " UzZ/OTN ~ uz /9T
i - " " " " M u M " » " ouz M uz/ouz -~ uz 99y
" M M " " M " " M M M ono " uz/ong - uz g9y
" M " M " " M M " M M MOOS u ug \MSG - uz por
B ) : D aq q S'C (00T)uz S°¢ T T SOW (00T) uz Uuz/SOH -~ ugz 91
@oue  aoue w} (3  adhy
(buy -I818  -3sIs 9z1s M)
-19p UOTEaY  ~3X -ax () © (um) Jua} X[I3en yo
-mod -p2  3sni uors ssau  uoT3Fsoduo) sgou ~uop uoT3Tsoduo)
UoTy} 03 JurEg adey -0XICO ~NOTYI =-¥OTYL "ON
-en K377 eoue -Img uofjex : prosaadsq sjerpauntequr/eoeyamg  oyd
~Tea® ~Iqe -3s818 ~-03xad buraeoo jo m&.—.. ~e
TeI® -praM  -&) aafey Bupzeod zoket BupIeco soezms ~xq
L)) 77 ajeTpawIaquy
~1qw
—HoM liopsox100 . Burjeco yo uorjFsodun)

03} souejsTsey

(9) T °e1qel




0174019

" " s " " " " " 05 n » " . " " LBl
" “ M " " " " " oy M T " w " " 981
" " " " " " " " 174 " " " » " S8T1
L] uﬂ L} n L] ] L] L] Q.H L] L] " " L ?QH
' " 9 " o q " " " T " M " " " €81
Ve L] m L] " Mv ” L] L] H-Q L] L] L L} n NQ.H
o o S | D) 9 a 5°¢ (eET) IN(LB)UZ SO°0 1 1 8135} (ET)IN (LB)UZ TN - uz/oT8 - IN - Uz 181
. _
soue  @ouw (wl) (g odAy, ,
(But -3Ists  -3878 ozIs M)
-I9p uofsey  -ox -ax  (ur) (um) Jus3 XyIjew jo
-mod -pe  3snx uorgs ¢ sseu  uotITsOdNO) ssau ~uod wot3feodo)
uorl o}  Jufeg S0R] ~0IX0  ~¥OTUL =XOTUL ‘oN
-en A1T IouR ~I0g uotlex prosaadstd ojeTpauajul/eoriang a1d
—[eA® ~Iqe® -3STS ~0318d —— Bupaeco jo adAL -ure
Tex® ~praM ~a) aaket 00 X
-t s oqerpauEUT aeler burjeoo eorjyang
-1qe
~3A0M UOTS0X10D
03 souwstsey Bupyeco Jo uot3FsoduoD

(LY ¢ otoel



27

0174019

M " M " S S " " " " " " {06) TN (0T)uz " 0T
" " " M S S n " ™ " " " {SB) TN (ST)uz " 10¢
" " " " o o " M " " " " (08) TN (02)uz " 00¢
" o " " o o » " " . " " {09) TN (Op)uz " 661
" L] ”n L] L] H 1] L) " ] n H Ap.m~.-ﬂz AON;':N " mmH
L] " L] " L] n [ ] L] L] [ " L] Avmv .mz —mmw :N " hm.ﬂ
» " " " " M " " " " " " —Nv TN (86)uz " 961
" " " a " “ " " " “ oW » (E°0) N {L'66)uz " 56T
,, " M a S “ » " (ET) TN(LB)uz " T S OFs (2*0) TN (B°66)uz TN ~ uz/O18 - TN - uz p61
v L] L] m L] L] 1} u 1] " N. " “ L] mm.ﬂ
: " " 9 " " " - M " ] " " " " 6T
n n c " L] L] o ] L] m N " n . ] .Hm.ﬂ
u » 9 9 “ a " (00T)uz n 4 14 nOmHﬂ (00T) uz uz \m0~2 ~-uz 061
L] L] m L] L] m " ] " L) @m L] " " OW.H
b a2 s q a 9 s'z  (ET)M{B)uz sz 1 6 o18 (ET) TN(LB) Uz TN - Uz/DTS - TN - UZ 88T
soue 2oue (url) (% ediy,
(bur -IsTs  -Isys 9218 M)
-I8p uoTsY -1 ~a1  (um) {urt) Jua3 XT1jent JO
~mod -pr  3sna uors ssou  uoTatsoduo) ggau - uoT3TsodNO)

uorl O} quieg 90RJ ~01100 -YOTUL -4OTUL . “ON
-en K377 eoue -INg UOTIRX prosaadsta ajrTpauIalul /eorvyang ard
~TeAs ~Iqe -3s1s -03a8d p- Bupjeco yo =dfy e
1039 -preM  -=) Jaler Je00 . |

o b et ey aaker buyijeco soeyang

~Iqe
~310M uoT80IIOD
o7 50 e Put3roco 3o uotyTsOdND)

{8) ¢ siaeL

,



= o 1 S re 8 s b ra

*jusbe Buppdnoo-sues ® YITH pojear) sem Jodey Bupjeod eoejams oy JO 8oejams dyy - m?_.
*30G JO 938X BUTIOA0D B jB SjeIlsqus oy} JO SORJIMS By} I9A0D
Krterared o3 se os sadyrs jo Aypreantd ® JO w0 Oy3 UF POUIOj Sem suore dufz Jo burisysuco Jefel BuTjecO SRTPAULSIUT SUL - er

0} soue}sysay

w wi zp*Q jo 921s abexase ue Bufaey seroTIaRd No.nm 30 aybram Aq §g poutejuod zeder burjeoo ajefpauntajul - Hr;. sajoN
. !
o
4 * T
7. [} [} m " " M - - " o " Q.-N M OCN - .ﬂz - —.—N MHN
m, " 9 8 . " . - - " W w  Coom " €oon - N - uz | 212
' D S ] D o M - - M M M oo M o) - IN - :,.N T1¢
“ . a1 . " . - - " . w Cors " %ors - TN - uz | OTC
M u M " » M - - ™ “ " NOﬁB u' NO.E. - TN - Uz | 602
. e e - - T . €o%ea - m - uz | 8oz
. " 5 “ " 9 - - g 1 ¢ % (omTNl06)uZ €oftv - ™ - uz | LoZ
. . v e ] 0T)uZ  §'T 200 u oS ; €(x) uz/Cots - ™ - uz | 902
. . " " " “ - - s T o1s " €(x) suou/oys - TN - uz | 502
g " a g q " " oT)uz ST 200 w  Cois " C(s) uz/fors - W - uz | poz | erd
o g o ) ] q - - S T S ors (ET)TN(LB) Uz C(4) euou/ors - TN - Uz | €0T | -wexa
8 d " o s s - - ] - - (ET)TN(LB) Uz QUOU/IN ~ uz | 9
s g B q s s . (ST)®d(S8)uz . - - - {08) ad (0Z) uz °f ~uz/oa ~uz | § ord
M S M o S 2 ™ {oot)uz " M " M (ooT)un uz/ors - W | ¥ =trexy
™ s " 9 S d " (00T) TN “ M M ors (00T) TN \ IN/OIS - TN | € asry
. g 9 9 9 s . womusuz 0« 1T s Fof  (enesluz W -uz/foto - m-ug | g |-exd
d 8 s " ) g . L R - (00T) uz Cotg - ugz/uz | T | -woo
aoue |aouw (unl) (% adiy,
(Buy -18T8  -31818 °zTs )
-J9p uwofsey ~al -ax (unt) () Jual} XTajemt Jo
~sod -pe  jsax uoys ssau  uoryfsocduo)  ss8U -uo) uoT3Tsoduo)
uoT3 03} Jufeq 0By -OLIGO ~OTYL ~¥OTUL “oN
-en  KLyy  soue -Ing uoflex ' prosaadsta )R TPOULI9UL /a0eIang ard
~Tead -fqe -38I8 ~0J3ad = butjwco jo =dAy, ~uie
1e1® -piaM ~=d) ey Bupjeco ~Xd
v &t aqepeISuT aaker Burjeoco adeams
-1qe
-¥Iou UOTB0II00 Bupgeco Jo uoriTsodin)

(6) z srqex.



0€e

9 [ ] ] M “ “ o1 [ “ n [] n n [
- . | " “ M d T°0 " " " M M " " . 62¢
“ “ . q " “ " 50°0 {ooT)uz " . u o] 3:1 (ET)TN(LB) uz uz/Jf8 - IN - Uz 8zz
Il (s)30(T)ed ,
-, " " . . " - - " now “ (sT)ad(6L)uz COFS - 1) - 00 - 01 - uz L2z
Q (1)3D |
" " " “ “ - - " “ “ (ST) 2 (v8) uz %ots - 00 - o1 - uz 9zz
. {VES) |
" " " . w " - - e " (€T) T (98) uz Cors - 00 - W~ uz cze
{s)3
" . “ ¥ @ o - - " . " (ET) TN (28) uz Cors - 10 - ™ - wz ez
Y " " o g . - - " W om " (0z) 2D (08) uz o1s - = - uz g2z
9 " c) 9 8 " - - . . u " (02) T4 (08) uz Cors - 11 - uz zze
| " “ q . w " - - " W W " (02) Wi (08) uz Cors - uw - uz Tz
2 " . q . “ - - “ . " (0z) 21 (08) uz %ots - a1 - uz ogz
_ - " " v " - - " . e (02) 2 (08) uz Moﬂm -1 -uz 61z
_ ) " " " [} ) [} - - " " " NO._..mw SNVOUAom:uN NOﬁm - 0D - ug 81¢
q o u T° 4 M - - “ .. u (0133 (0z) IN(08) uz OIS — TN -~ uz (g
. s " “ w " - - " w w  Com " %o - - uz 91z
. s “ . " - - " W w Foler " €oler - N - uz g1z
9 D) 9 9 13} 9 - - S T L OTN {0T) TN (06) uz OIN - TN - uz piz
eoue  soue (m) (s edAy
(But -38T8  ~3sTS 9ZIS 34
-19p uoTsay -81 -ox1  (um) () Juag XTajeuw jo
-tod -peg  3snia uoys ssau  uor3Tsoduo) ssau ~uo) uoraTsoduo)
uoT3 03 3JuUFed 8ORJ -OXICO -OTYL =3OTYg, *oN
-en  A377  s0uR ~-ang uofjex prosaadstqg . ajeTpauTIajur/aseyang atd
-lea® —~fqe -3818 -03a9d - but3jeoo yo addy, ~ung
Tee T Em i o g Foke1 Butyeco soezmg i
-Tqe
-3I0M uoTsoxIIod mq_nnvﬁoo Jo gﬁuﬁm&us

03 soue)sysey

(0T) 2 °T1qen



QU =

0174019

) 9 " 5 o " " " " . o " (0z)o0(0B)uz TN - uz/%OFS - 0 - Uz Gz
o o u 1) ) " " “ " " " " (02) 1n{oB)uz  IN - :uxmoﬁm - 11 - uz 8pz
" " " “ om " " " " " ow " (0z)ui(os)uz TN - uz/COTS - WN - Uz L¥T
" " " “ . " " " " “  ou " (oz)eafos)uz TN - uz/%orS - o4 - Uz 9KZ
. . " W w " . " " . . . (0z)1(08)uz N - uz/%01S ~ 3 - uz ST
. " " . o " " " " . w " (0z)oo(08)uz TN - uz/%018 - 0D - Uz ppT
a a " a  a " " " " w w %ots  (op)IN(oB)uz TN - uz/SO1S - TN - Uz EbE
" " " . " " " " ) " ™ - uz/%00 - W - Uz Z¥e
. " . . " " " " wow ffm m - uz/fo%e1 - W - uz e
" “ » " " " " " " " ™ OIN " IN -~ UZ/OIN ~ TN - UZ Q¥Z
" " " " " " " " " " M ouz ' M ™ - —.uN\OCN - TN -~ UZ 6€C
[] " " " " "] [ [ " ] [ MOQE " ™ ~ CN\MOQa - TN -~ Uz B€e
) 9 . 5 9 . " " " .- w oo " N = UZ/OMO - TN - UZ LEZ
. . . . " " " " w « Cormg " N - uz/%TS - TN - Uz 9EZ
, " " . . N . " " w w  Com " W - uz/Cors - W - vz gz
- " " “ " " " " ™ " » MONm.w " N ~ uz/ mONm.m - N - Uz VyEZ
. . o “  ow . s'z EDMUBuz sz T L oy (oumleeluz N - uz/fofte - ™ - uz eee
" M D " " " 114 " " " " " " " [AXA
a q a a g q 0z (on)uz g 1T L OFS  (EUINUBIUZ - UuZ/OTS ~ TN - UZ TEZ
sowe  soue () (3 oAy
{buy -388  -3s]s ezfs M)
-19p wopsey -1 -ox  (ud) (urt) Juey XEEu 3o
~t0d -pe 38N uors ggaul sﬁﬂm&_.g sgou -0 SHUHW&.—DU ,
wr 03 Jued S0Bj -OIICO ~HOTUL ~oTuL _ *ony
-en K7y eouw -ang uotjer ptosxadsig FRpaIelu] /80ejang ard
-Teas  -Iqe -3sTs -o318d Bupjeco 3o adAg, e
.A.NMM -PTaM M.ﬂ._.. MMMMM%H:MMNMO xeker Bupjeco ooejang -
~1qe
o o1 oouEIETESN FuT3R00 3O UOTITEOAID

(IT) ¢ 19k



- " 9
r
O—
4,
I~
K o £
QA
ard
~ure
|
8 a4 4 9 9 3 - - v e e oo u ff0-m-uz |6 | eap
\ g g ) g s g - - " . . oM (ET) TN(LB) uz M-IN-uz|g ~exed
» 8 & g ® s s - - - (001) uz ‘o1z ~uz | £ | -ump
nn
!
‘ - oD W - uz/%ors
M " M M " " ™ " “ M " » Ac._”.wm..mgce uz -0) - 983 - uz | {5z a1d
()00 ™ - uz/%ors ~ure
a g q a a q §'¢  (eEDIN(B)Uz g7 T ¢ Sorg (0T) EN(0B) uz - - IN-uz |05z | -xq
soue aoue (wil) (g adiy,
(Bur -I8¥s  -3s18 9zZT5 M) ,
=I18p uoIsay -3X -1  (un) {um) Juel ¥rIjaw jo
-Mod -pe  3snx uors 888U uorirsoduo) sgau -uoy- uot3rsoduc)
uoty 03 Jufed SIBJ -OXACO ~YOTYL ~oTYr, , *oN
-en L3717 soue ~Mg uoTIex piosaadsyq SjeIpauelur/soegang atd
~fead ~Tqe -3sS18 -03xag butjeco jyo adfy, ~lre
Te1® -preM -=y) Toher Burjeco ' ~Xq
-ty &l oqeTpeuaqur aade] Burjeco eoeyimg
~1qe
—HM uorsoxrod burjeoo y0 uoryTsOduDy

03 Souelgrsey

(2T) ¢ °1qer



10

15

20

25

30

35

T3 0174019
CLAIMS ,

1. A zinc-plated steel strip with a zinc-based-
coating layer, comprising:

a substrate consisting of a steel strip;
and

at least one surface coating 1ayer7p1ated
on at least a portion of at least one surface of the
steel strip substrate,

the surface coating layer consisting
essentially of a matrix consisting of at least one
member selected from the group consisting of zinc and
zinc alloys and fine dispersoid particles dispersed in
the matrix and consisting of at least one member selected
from the group consisting of oxides, carbides, nitrides,
borides, phosphides and sulfides of aluminum, iron,
titanium, molybdenum, copper, zinc, nickel, cobalt,
lanthanum, cerium, and silicon. ’

2. The zinc-plated steel strip as claimed in
claim 1, wherein, in the surface coating layer, the
matrix consists of zinc and the fine dispersoid particles
consist of at least one member selected from the group
consisting of oxides, carbides, nitrides, borides,
phosphides and sulfides of aluminum, iron, titanium,
molybdenum, copper, zinc, nickel, cobalt, lanthanum, and
cerium. '

3. The zinc-plated steel strip as claimed in
claim 1, whereln, in the surface coatlng layer, the
matrix consists of at least one zinc alloy and the fine
dispersoid particles consist of at least one member
selected from the groﬁp consisting of oxides, carbides,
nitrides, borides, phosphides and sulfides of aluminum,
iron titanium, molybdenum, copper, zinc, nickel, cobalt,
lanthanum, cerium, and silicon.

4. The zinc-plated steel strip‘as claimed in
claim 1, 2, or 3, wherein the zinc alloy is selected
from alloys of zinc with at least one additional metal = ) ?'
member selected from the group consisting of nickel,
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copper, cobalt, chromium, tellurium, lanthanum, cerium,
iron, and manganese,

5. The zinc-plated steel strip as claimed in
claim 1, which further comprises an intermediate coating
layer formed between the steel strip substrate and the
surface coating layer and consisting of at least one
member selected from the group consisting of zinc and
zinc alloys.

6. The zinc-plated steel strip as claimed in
claim 5, wherein the surface coating layer covers
partially the surface of the steel strip substrate.

7. The zinc-plated steel strip as claimed in
claim 5, wherein the intermediate coating layer partially
covers the surface of the steel strip substrate.

8. The zinc-plated steel strip as claimed in
claim 1, wherein the fine dispersoid particles are in an
amount of at least 0.01% based on the entire weight of
the surface coating layer.

9. The zinc-plated steel strip as claimed in
claim 1, wherein the fine dispersoid particles are in an
amount of from 0.01% to 95% based on the entire weight
of the surface coating layer.

10. The zinc-plated steel strip as claimed in
claim 9, wherein the fine dispersoid particles are in an
amount of from 0.01% to 30% based on the entire weight
of the surface costing layer.

11. The zinc-plated steel strip as claimed in
claim 1 or 5, which further comprises a covering layer
formed on the surface coating layer by means of a
silane-coupling treatment or a chemical conversion
treatment.

12. The zinc-plated steel strip as claimed in
claim 10, wherein the fine dispersoid particles con-
sisting of at least one member selected from oxides,
carbides, nitrides, borides, phosphides, and sulfides of
aluminum, iron, titanium, and silicon are dispersed in
an amount of 0.01% to 30% based on the entire weight of
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the surface coating layer in a matrix consisting of a
zinc alloy of 99.7% by weight or less of zinc with 0.3%
by weight or more of at least one additional member
selected from the group consisting of nickel, cobalt,
chromium, iron, and manganese.

13. The zinc-plated steel strip as claimed in
claim 12, wherein the amount of the additional metal
member selected from nickel, cobalt, chromium, iron, and
manganese is in the range of from 0.3% to 80% by weight.

14. The zinc-plated steel strip as claimed in
claim 10, wherein the fine dispersoid particles consist
of at least one member selected from the group consisting
of oxides, carbides, nitrides, borides, phosphides, and
sulfides and has an average size of 5 microns or less.

15. The zinc-plated steel strip as claimed in
claim 1, wherein the surface coating layer consist
essentially of 0.01% to 30% by weight of the fine
dispersoid particles consisting of at least one member
selected from the group consisting of oxides, carbides,
nitrides, borides, phosphides and sulfides of aluminum,
iron titanium and silicon and having an average size of
5 microns or less and the balance of the matrix con-
sisting of a zinc alloy consisting of 0.5% to 80% by
weight of at least one member selected from the group
consisting of nickel, cobalt, chromium, iron and
manganese at the balance of zinc.

16. The zinc-plated steel strip as claimed in
claim 16, wherein the surface’' coating layer is formed on
an intermediate coating layer consisting of at least one
member selectd from the group consisting of zinc and
zinc alloys.

17. The zinc-plated steel strip as claimed in
claim 5, wherein the surface coating layer has a
thickness of from 0.1 to 40 microns and comprises 70% to
99.99% by weight of a matrix consisting of & zinc alloy
of 20% to 99.7% by weight of zinc with 0.3% to 80% by
weight of at least one additional metal member selected



T 0174019
form nickel, cobalt, chromium, iron, and manganese, and
0.01% to 30% by weight of fine dispersoid particles
consisting of silicon oxide and having an average size
of 20 millimicrons or less; and the intermediate coating
layer has a thickness of from 0.1 to 20 microns and

comprises zinc or zinc alloy.
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