2274613 STEEL W RE FOR AUTQVATI C CAO LI NG AND PRODUCTI ON PROCESS THEREQF
FIELD OF THE | NVENTI ON The present invention relates to a steel wire for .
autonmatic coiling and a production process thereof. w&g E )
| N\VENTI ON Hitherto, as a stainless steel wire for auto 'léi awre
obt ai ned by drawing a stainless steel wre having NI (nickel) plating on
the surface thereof has been used for inproving the lubricating propergy at
the drawi ng step and t he subsequent steps such as a coiling step. Such™a
conventional wire having Ni plating is excellent in various points as
conpared to a conventional surface-coated wire such as |ead-plated wres

and wires treated with oxal ates. However, fromthe present condition of

i ncreasing the requirenent of the wire haV|ng a hi gher performance, e.g.,

hi gher | ubricating propemreerf atrbi ghieraoMaTI¢ TReednct he above- nenti oned
conventional w res do notAND RERQPBUGTEON MROUTHSS MBEREORe requirenent. In
general, since a stainless steel wire is inferior in heat conductivity,
has a toughness, and shows severe wor k hardeni ng, stainless steel wire

is inferior to carbon steel %pon drawi ng and
wor kability in the subsequen st ai nl ess st eel
The present invention relates to a steel wire for
automatic coiling and a production process thereof.

BACKGROUND OF THE INVENTION

Hitherto, as a stainlees steel wire for automatic
coiling, a wire obtained by drawing a stainless steel wire
having Ni (nickel) plating on the surface thereof has been
used for impfoving the lubricating property at the drawing
step and the subsequent steps such as a coiling step. Such a
conventional wire having Ni plating is excellent in various
points as compared to a conventional surface-coated wire such
as lead-plated wires and wires treated with oxalates.

However, from the present condition of increasing the
requirement of the wire having a.higher performance, e.g.,
higher lubricating property for higher coiling speed, the CL
above-mentioned conventional wires do not always sufficiently
‘meet the requirement.

In general, since a stainless steel wire is inferior
in heat conductivity, has a toughness, and shows severe
work hardening, stainless steel wire is inferior to
carbon steel wire in workability upon drawing and workability
in the subsequent steps. Accordingly, stainless steel

wire has disadvantages in that the lubricating property upon



Wi re has disadvanhtages in that the lubricating property upon drawing is
Ansufficient, the working speed in the subsequent step (e.g., a coiling
step) is insufficient, and there is difficulties in constantly obtaining
products having a uniform shape. SUMVARY OF THE | NVENTI ON An object of the
present invention is to provide a process for producing a steel wire for
autgnatic coiling which has an excellent |ubricating property in a draw ng
st ep~and subsequent steps. Anot her object of the present invention is to
provide a steel wire for automatic coiling having an excellent |ubricating
property in a draw ng step and subsequent steps. Qther objects and effects
«of the present invention will be apparent fromthe follow ng description.
The present inventign.relates to a process of producing a steel wire for

automati c cdtTAHGY 48 {nprotsientonshesiorEk i sPeeds iof therelsHavenki
5. 59 by wei SE dF BasedoroLHHISR o) 008 TP RAISRET R “PESSRATS U ur [err]
difficulties in constantly obtaining products having a
uniform shape.
SUMMARY OF THE INVENTION

An object of the present invention is to provide a

process for producing a steel wire for automatic coiling
imz which has an excellent lubricating property in a drawing step
and subsequent steps.

Another object of the present invention is to provide
a steel wire for automatic coiling having an excellent
lubricating prdperty in a drawing step and subsequent steps.

Other objects and effects of the present invention
will be apparent from the following description..

The present invention relates to a process of
prbducing a steel wire for automatic coiling, said process
comprising the steps of:

La providing Ni plating having a thickness of from 1 to
S5 um op a steel wire containing
| 0.15% by weight or less of carbon,
1.00% by weight or less of sulfuz, Adion
2.00% by weight or less of manganese,
. 6.50% by weight or more and lgss than 14% by
weight of nickel, and

from 17.00 to 20.00% by weight of chromium;



2.00% by wei ght or |ess of manganese, 6.50% by wei ght or nore and | ess &han
14% by wei ght of nickel, and from 17.00 to 20.00% by wei ght *of chrom um® N
- 2- coating thereon a synthetic resin containing a hal ogen; draw ng the
steel wire to a reduction of cross- sectional area of. at |l east 60% wth
adj usting the surface roughness thereof to a range of from0.8 to 12 s. The
present invention also relates to a steel wire for automatic coiling .
conprising a steel wire containing 0.15% by weight or |ess of carbon, 1780%
by weight or less of silicon, 2.00% by weight or |ess of manganese, 6.50%
by weight or nore and | ess than 14% by wei ght of nickel, and from 17.00 to
20. 00% by wei ght of chrom um having thereon N plating having a thickness ’
of from0.3 to 1.7 [err] and having further coated thereon a synthetic
resin containing a hadaagew, thbeebrnsidyhtdletdéngirési ddiradniagbei ng at | east
160 kgf/[errL and the surface roughness thereof being
alogen; :
drawing the steel wire to a reduction of éross-
sectional area of at least 60%, with adjusting the surface
roughness thereof to 28 range of from 0.8 to 12 s.
The present invention also relates to a steel wire
for automatic coiling comprising a steel wire containing o
0.15% by weight or less of carbon,
1.00% by weight or less of suééu:,lﬂﬂ&un»'
2.00% by weight or less of manganese,
6.50% by weight or more and less than 14% by weight
of nickei,-and
from 17.00 to 20.00% by weight of chromium,
having thereon Ni plating having a thickness of from 0.3 to
1.7 um and having further coated thereon a synthetic resin
cdntaining a halogen, the tensil® strength of the wire being

at least 160 kgf/mm? and the surface roughness thereof being .
from 0.8 to 12 s.
DETAILED DESCRIPTION OF THE INVENTION
In the present invention, the surface roughness of
the steel wire after the final drawing is-from 0.8 s (0.6 to
0.9 um) to 12 s (9 to 15 um) according ﬁo JIS B601 and B659.
In order to attain the surface roughness of the wire after

drawing, it is necessary to appropriately control the surface

roughness of the starting wire and the plating conditions



from0.8 to 12 s. DETAILED DESCRIPTICN CF THE I NVENTION I n the present

I nventi on,

B601 and B659.
drawi ng, i

the surface roughness of the steel wire after the final drawing
is from0.8 s (0.6 to 0.9 ferr]) to 12 s (9 to 15 [err]) according to JI'S
In order.to attain the surface roughness of the wire after

I S necessary to appropriately control
the;starting wire and the plating conditions -3-

pIa&yng sol ution, tenperatue, electrical curreant,stirring, etc.). The
t hi ckness of the Ni plating before drawing is from1 to 5 [err], and

preferably about 3 [err]. If it is too thick, the strength of the wire is

« reduced. Exanples of the synthetic resin containing a hal ogen include
pol yet hyl ene chl ori de, polytrifluorochl oroethyl ene and

pol ytetrafl uog

hod ils preferably

used for draw ng theThertbigkaesrt ofarhe i ##13ting before drawing is from

1 to 5 um, and preferably about 3 um. If it is too thick,
the strength of the wire is reduced.

Examples of the synthetic resin containing a halogen
include polyethylene chloride, polytrifluorochloroethylene
and polytetrafluoroethylene. The method for coating the
synthetic resin on the wire is not particularly limited, and
a dip coating method is preferably employed because of
easiness of operation. The thickness of the synthetic resin
coated layer is preferably from 0.1 to 1 um after drawing.

A die used for drawing the wire is not particularly
limited, and examples thereof include WC alloy dies, diamond
dies and sintered diamond dies, each having a die angle of
from 12 to 15°. The conditions of drawing are not
particularly limited as long as the reduction of cross-
sectional area is at least 60%, preferably from 75 to B5%,
with adjusting the surface roughness thereof is in the range
of from 0.8 to 12 s. For example, when.the diameter of the
finishing die is 1 mm, the drawing speed is generally from
300 to 1,000 m/min.

A lubricant is generally used when the wire is drawn. A
lubricant mainly composed of calcium stearate containing
molybdenum disulfide and lime is generally used as a

lubricant.

- 4 -

t he surface roughness of
(conmposi tion and pH of

Apdsliensn dme grpto&oglaeingogamdmetam?éhﬁﬁé resin on the

+Wireis not particularly limted, and a dip coating ne
enpl oyed becaisetaficedscuessant, spéraingn.etdhe. t hi ckness of the synthetic
resin coated layer is preferably fromO.1 to 1 [err] after drawing. A die



limted, and exanpl es thereof include WC alloy dies, dianond dies and
sintered dianond dies, each having a die angle of from12 to-15[grr]. The
conditions of drawing are not particularly limted-as long as the reduction
of cross- sectional area is at |least 60% preferably from75 to 85% wth
adj usting the surface roughness thereof i's in the range of fromO0.8 to 1?
s. For exanple, when the diameter of the finishing dieis 1 nm the draw ng
speed is generally from300 to 1,000 minin. Alubricant is generally uses
when the wire is drawn. A lubricant mainly conposed of cal ciumstearate
cont ai ni ng nol ybdenum disulfide and linme is generally used as a |ubricant.
-4- The thickness of the NI plating after drawing, i.e., that of the
steel wire for automatic coiling of the present invention, is from0.3 to
1.7 [err], and prefemrhel yhabkmessl dfetre] Ni Shhweindafiieeelraming pfi g
present invention is used for a spring, it is necessary that the tensile
strength ther®btt iaf &hel easel 160r& o] enrpmante oraliiga @£t hbeppoeksstti on
process of thf:mper gsent iirslvgnt i of: 5 there_are the follow n% advant ages:

ntion, rom to 1.7 um, and preferably about um.
Since the steel wire of the present invention is used
for a spring, it is necessary that the tensile strength

thereof is at least 160 kgf/mm?.

According to the production process of the present

invention, there are the following advantages:

(1) Since the friction resistance between a die and
the wire upon drawing is reduced, the drawing speed can be
increased.

(2) Since a lubricant enters concavities in
the surface of the wire having the specific surface
roughness to increase the lubricating performance, seizing
upon drawing can be reduced to prolong the life of the die.

| By using the wire of the present invention to produce
a spring, there are the following advantages:

(3) Since the friction resistance between a bending
die and the wire can be reduced, and a lubricant enters
concavities in the sﬁrface of the Qire, the lubricating
property is iﬂ%eased, whereby the coiling speed can be
increased.

(4) Springs having a uniform shape, such as free
_lepgth, can be constantly obtained.

The present invention will be described in more

detail by referring to the following examples, reference



(1) Since the friction resistance between a die and the wire upon draw ng
(1S reduced, the drawi ng speed can be increased. (2) Since a |ubricant
enters concavities in the . surface of the wire having the specific
surface roughness to increase the |ubricating performance, seizing upon
drawi ng can be reduced to prolong the Iife of the die. By using the wre of
theipresent invention to produce a spring, there are the follow ng
adv&ntages (3) Since the friction resistance between a bending die and the
wire can be reduced, and a lubricant enters concavities in t he
surface of the wire, the lubricating property is inreased, whereby the

«coi ling speed can be increased. (4) Springs having a uniform shape, such as
free length, can be constantly obtained. The present invention wll be

descri bed |rﬁﬁﬁﬂﬂéeaeﬁgg|c?wpqgﬁqﬁqq ga?ggﬁqnaqqﬁlFaﬁ‘Hﬁeéﬁﬁﬁnﬂqﬁfntﬁeperence
> L
constru:)éaggi%goﬁgg E?Q%&ltgs ﬁ?@ﬁggﬁp teqb%&k%l_%gﬁsﬁ i nvention is not

EXAMPLES
The stainless steel wires used were ATST 304, 316,
and 631 and the compositions thereof are shown in Table 1
below. The content of the ingredient in Table 1 are shown in

terms of percent by weight. The balance was iron.

\
TABLE 1
Stainless
steel
(ATST) c Si Mn P S Ni Cr Mo
304 0.077 0.52 1.27 0.025 0.010 8.55 18.58 0.02
316  0.065 0.62 1.22 0.021 0.008 11.02 46.38 2.31
631  0.089 0.50 0.83 0.018 0.007 7.06 16.84 0.01
The Ni plating and a synthetic resin'coating is
f provided on each of the steel wires to provide each test
\

sample having a diameter of 2.3 mm. In Sample D (Comparative
Example) was obtained by applying electrolytic polishing to
the steel wire after providing Ni plating to reduce the

surface roughness.



The stainless steel wires used were ATST 304, 316, and 631 and the
conpositions thereof are shown in Table 1 below The content-of the
ingredient in Table 1 are shown in terns of percent by weight. The bal ance
was iron. TABLE 1 Stainless steel (ATST) C Si . Mh P S
Ni Cr Mo 304 0.077 0.52 1.27 0.025 0.010 8.55 18.58
0.02 316 0.065 0.62 1.22 0.021 0.008 11.02 16.98 2.31 631 S
0.089 0.50 0.83 0.018 0.007 7.06 16. 84 0.01 The Ni plating and %
synthetic resin coating is provided on each of the steel wires to provide
each test sanple having a dianeter of 2.3 mm In Sanple D (Conparative
Exanpl e) was obtai ned by applying electrolytic polishing to the steel wire

Iy

after providing Ni plating to reduce the surface roughness. -6- TABLE 2
St ai nl ess - Ni-plating TABEE @ hetic steel Ni - pl ating
surface resin Sanple  (ATST) t hi ckness roughness
coating Stainless Ni-plating Synthetic
steel Ni-plating surface resin _
Sample (ATST) thickness roughness coating
(Hm) (s) '
A 304 3.0 12 none
B 304 : none - PEC
C 304 ) none - PTFE
f— D 304 2.9 1.5 PTFE
. — E 304 3.2 50 PTFE
.‘_//
< F 304 3.0 12 PEC
G 304 3.4 6 PTFE
i 304 3.0 357 PFCE
I 304 4.5 12 PTFE
- J 304 1.2 12 PTFE
K 316 3.0 - 12 PTFE
L 631 3.0 12 PTFE
o M 304 | 0.5 12 PTFE
- N 304 8 12 PTFE
Note:

Samples A, B, and C: Reference Examples
Samples D, E, M, and N: Comparative Examples
Samples F to L: Samples of the invention

PEC: Polyethylene chloride
PTFE: Polytetrafluoroethylene
PFCE: Polytrifluorochloroethylene



£

-(err) (5) A 304 3.0 12 none B

304+ ~none - PEC C 304 none
- "PTFE D 304 2.9 1.5 PTFE 304
3.2 50 . PTFE F . - 304 3.0 12
PEC G - 304 3.4 6 PTFE H .. 304
3. O~ 35 PFCE | 304 4.5 12
PTRE.J 304 1.2 12 o PTFE K 316
3.0 12 PTFE L 631 3.0 12
PTFE 304 0.5 12 PTFE N 304 8

i 12 ‘PTFE Note: Sanples A B, and C. Reference Exanples Sanples D

E, M and N Conparative Exanples Sanples F to L: Sanples of the invention
PEC. Pol yet hyl ene @&a8chr FaRpFTFRs RERyTet? of |MigtodaNyngnd Emeter of

. PontrifIUOEOSQ£Qroeth

and t%gegffé7gf the final die and the surface
roughness of the wire after drawing were determined.
The drawing was carried out by a straight type
continuous wire drawing machine using alloy dies and a
calcium stearate lubricant.
The life of the die shown in Table 3 was the life of
o the final die at the drawing speed of 400 m/min.

The results obtained are shown in Table 3.



Each sanple was drawn to a wire having a diameter of 1.0 mmand the life of
the final die and the surface roughness of the wire after drawing were ° ,
determ ned. The drawi ng was carried out by a straight type continuous wre
drawi ng machi ne using alloy dies and a calciumstearate |ubricant. The life

of the die shown in Table 3 was the life of the final die at the draw ng

speed of 400 mMmn. The results obtained are shown in Table 3. -8- TABLE
3 N -plating Surface roughness t hi ckness Sanpl e Life of die '
after draw ng after drawi ng (ton) (s)
[err] A 6.9 3 1.1 B 6.2
3 C- 5.8 3D 1.8 0.4
1.1 E 8.2 25 1.3 F 10. 2
3 1.2 TABLE 3 X
Ni-plating
Surface roughness thickness
Sample Life of die after drawing after drawing
(ton) (s) . (nm) '
A 6.9 3 1.1
B ' 6.2 3 . -
C 5.8 3 -
D 1.8 0.4 1.1 ~
E 8.2 25 1.3
,F 10.2 3 1.2
e 13.5 1.5 1.3
H 14.2 12/ 1.2
I 11.5 3 1.9
J 9.8 3 0.5
K 12.5 i 3 1.2
L 9.7 3 1.2
M 6.8 3 0.15 1%
13.5 3 ' 2.8

Note:

Samples A, B, and C: Reference Examples

A

Samples D, E, M, and N: Comparative Examples

Samples F to L: Samples of the invention

As shown in Table 3, it is understood that the lives

of the dies in the drawing step according to the process of



wzwhgo

.invention are |longer than those in the conventi onal
only the Ni-plated layer or only the synthetic resin coated | ayer.
Sanpl e D ( CovparmmeseatExavphelon moghilohgehethamn fthoger. dughtdess was very

since the |ubricant was dlfflcult to be maintained on the surface of

si EXTIRT Q82| SKREPLeS SaCh having iRnly fBeofirRtathd IR¥er ery

:fine,
the wre,

\J

13.5" ' 1.5 1.3 H 14. 2

_ < 1.2 1 11.5 : 3

9.8 . 3 0.5 K 12.5
1.2 L. 9.7 3

6.8 3 0.15 N 13.5

1.9

1.2

2.8 Note: Sanmples A, B, and C. Reference Exanpl es Sanpl es
D, Ey M and N Conparative Exanples Sanples F to L: Sanples of the
i nvention As shown in Table 3, it is understood that the |ives of the dies
in the drawi ng step according to the process of -9- t he present

only the synthetic resin coated layer.

In Sample D (Comparative Example) in which the
surface roughtness was very fine, since the lubricant was
difficult to be maintained on the surface of the wire,
siezing was liable to occur and the life of the die was very
short.

In Sample E (Comparative Example), the surface was
greatly roughened after the wire elongation and hence the
steel wire is unsuitable in appearance for use as a high
quality stainless steel material.

In Sample M (Comparative Example), although the
effect of improving the life of the die was attained, since
the fhickness of plating was thin, the stainless steel was
pdrtially exposed after drawing.”

Springs were produced with each of the wires
subjected to the foregoing drawing except Sample E
(Comparative Example) by using an automatic coiling machine.
Sample E could not be used for producing a spring because of
the exposure of the base stainless steel. The specification

of the spring was as follows:

- 10 -

exanpl es each havi ng
I n



short. In Sanple E (Conparative Exanple), the surface was greatly roughened
after the wire elongation and hence the steel wire is unsuitable in ,
appearance for use as a high quality stainless steel material. In Sanple M
(Conpar ative Exanple), although the effect of inproving the life of the die
was attained, since the thickness of plating was thin, the stainless steegl
was partially exposed after drawi ng. Springs were produced with each of;ﬂhe
Wi res subjected to the foregoing drawi ng except Sanple E (Conparative

Exanpl e) by using an automatic coiling machi ne. Sanple E could not be used
for producing a spring because of the exposure of the base stainless steel.
The specification of the spring was as follows: - 10 - Wre D aneter:

1.0 nm Coi|l Central Dianeter: 10.0 mm Total Coiled Nunber: 8.5 Effective

Coi | ed Nunber: 7.5 Feiee Sivamegel: 40.0 nmn Upon produci ng springs, the N

pl ati ng of Sanple N

»

Coil Central Diameter: 10.0 mm
Total Coiled Number: 8.5
Effective Coiled Number: 7.5

.Free Strength: 40.0 mm

Upon producing springs, the Ni plating of Sample N
(Comparative Example) was peeled off because of its large
thickness, and the production of springs was thus terminated.

300 springs were prepared from each of the samples
except for Samples E and N using a precise automatic coiling
machine and then the average of the free lengi:hs and the
standard deviation were determined. The results obtained are

shown in Table 4 below.

- 11 -



¥

(Conpar ative Exanple) was peeled off because of its |large thickness, and

t hesproduction of springs was thus term nated. 300 springs were prepared
from each of the sanples except for Sanples E and N using a precise
automatic coiling machine and then the average of the free lengths and the
standard devi ation were determ ned. The results obtained are shown in Table

4 bel ow. TABLE 4 Average Sanpl e free length St andar d
devkation (m) A 40. 035 : 0.171 B
40. 038 0.217 C 40. 011
0.189 D 40. 012 0.329 E F
. 40. 007 : 0.126 G 40. 004
0.120 H 40. 005 0. 126
40. 006 0.120 J IABLE 4 40. 010
.0.133 K 40. 065 0.118
' Average
Sample free length Standard deviation
(T )
A 40.035 0.171
B 40.038 0.217
c 40.011 0.189
% D | 40.012 0.329
E - ' -
F 40.007 0.126
G 40.004 0.120
H 40.005 0.126
I 40.006 0.120
J 40.010 . 0.133
K 40.065 0.118
L 40.001 0.135
W M 40.010 0.157
Note:

Samples A, B, and C: Reference Examples
Samples D, E, M, and N: Comparative Examples

Samples F to L: Samples of the invention

- 12 -



L 40. 001 0.135 M 40.-010
0.157 N Note: Samples A, B, and C. Reference Exanples Sanples D. E, M and
N. Conparative Exanples Sanples F to L: Sanples of the invention - 12 -

As is clear fromthe the results shown in Table 4, it is understood that

t he springs produced by using the wires of the present invention showed .

| ess variation in free length. The ratio of the actual free length to tEQ'
target free length of a spring is called "free length ratio" and the
quality of a spring is determned by the free length ratio of the spring.
In general, the free length ratio is allowable [err] 0.1%for a precise
spring and 0.05%for a super precise spring. The percent defective of the
above- produced springs for precise spring and super precise spring are
shown in Table 5. - AB3is clear from the the results shown in Table 4, it

is understood that the springs produced by using the wires of
the present invention showed less variation in free length.

The ratio of the actual free length to the target
free length of a spring is called "free length ratio" and the
quality of a spring is determined by the free length ratio of
the spring. In general, the free length ratio is allowable |
t 0.1% for a precise spring and * 0.05% for a super precise
spring. The percent defective of the above-produced springs
for precise spring and super precise spring are shown in

Table 5.

- 13 -



TABLE 5 Percent defective (% Super Precise spring precice spring

Sanmpl e _ . [err] 0.1% ; ([err] 0.05% A

1 _— - 14 B CE 2

20 C .2 15 D

18 ' 44 E F ' 0

4 G, 0 4 H 0
4 N 0 4 0
5 K 0 3L 0
6 M 1 11 N Note: Sanples A B,

. and C Reference Exanples Sanmples D, E, M and N Conparative Exanples
Sanples F to L: Sanples of the invention - 14 -
TABLE 5

Percent defective J%)

Super
Precise spring precice spring
Sample (t 0.1%) (+ 0.05%)

A : 1 - 14
B 2 : 20
c 2 15

18 44
E - -
F 0 4
G 0 4
H 0 4
I 0 4
J 0 5
K 0 - 3
L 0 6

W,

1 11

N - -

Note:
Samples A, B, and C: Reference Examples
Samples D, - E, M, and N: Comparative Examples

Samples F to L: Samples of the invention

- 14 -



As shown in Table 5, it is understood that the sanples according to the.
present invention showed the very |ow_percent defective as conpared with' .. ,
t he sanples of the conparative exanples and the reference exanples. *As

descri bed above, according to the process of the present invention, the
friction resistance between a die and the wire upon drawi ng can be reduced
and the life of the die can be prolonged. By using the wire of the present;
i nvention, since the friction resistance between a bending die and the wde
can be reduced, and a lubricant enters the concaved portions on the surface
of the wire, the lubricating property of the wire is increased and the -
coiling speed can be increased. Furthernore, springs having a uniform
shape, such as free length, can constantly obtained. Wile the invention
has been descri bed iRs deticaird iandtabléhs j efterisnandeos speti fHax ananpl es
thereof, it will be apparent to one skilled in the art that various changes
and nodi f i catSagRdeEafCERIHdte toh&hei RroFeMoUinveasaPR | hrYedmheheesyope

t hereof . -

>

13 6w percent deféctiﬁe'as compared with the samples of the
comparative exa@ples and the refefence examples.
As described above, according to the process of the
present inventibn, the friction resistance between a die and
the wire upon dfawing can be reduced and the life of the die ‘
can be prolonged. By using the wire of the present ~
invention, since the friction resistance between a bending
die and the wire can be reduced, and a lubricant enters the
concaved portions on the surface of the wire, the lubricating
property of the wire is increased and the coiling speed can
be increased. Furthermore, springs having a uniform shape,
such as free length, can constantly obtained.
While the invention has been described in detail and
with reference to specific examples thereof, it will be
apparent to one skilled in the art that various changes and

modifications can be made therein without departing from the -

Spixit and scope thereof.

- 15 =



CLAIMS 1. A process‘ of producing a steel wire for automatic coiling, said

process conprisi-ng the steps of: provigding N

pl ati ng having a thickness of

* from1l to 5 [err] to a steel wire containing 0.15% by wei ght or |ess of

carbon, 1.00% by wei ght. or |ess of silicon

2.00% by wei ght or |ess of

manganese, 6.50% by wei ght or nore and | ess than—14%-by weight of nickel,

and from 17 to 20% by wei ght of chrom u
regin containing a hal ogen; -drawi ng sai d steel
cross- sectional area of at |least 60% with adj

(WA .

thereof to the range of fromO0.8 to 12 s. 2. A steel wre fof automatic
, coiling conprising a steel wire containing 0.15% by wei ght or |ess of

carbon, 1.00% by wei ght or |ess. of cLagMgcon 2.00% by wei ght or | ess of

manganese, 6.50% by wei ght -or nore and | ess than 14% by wei ght of nickel,

v and from 17 to 20% by wei ght of chrom um . .
1. A process of producing a steel wire for automatic

coiling, said process comprising the steps of:

providing Ni plating having a thickness of from 1 to

5 um to a steel wire containing
0.15% by weight or
1.00% by weight or
\_/ 2.00% by weight or

6.50% by weight or

less
less
less

more

weight of nickel, and

from 17 to 20%

of carbon,

of suiéu;TSiLde

J

of manganese,

and less than 14% by

by weight of chromium;

coating thereon a synthetic resin containing a

halogen;

drawing said steel wire to a reduction of cross-

sectional area of at least 60%, with adjusting the surface

roﬁghness thereof to the range of from 0.8 to 12 s.

2. A steel wire for automatic coiling comprising a

) steel wire containing

0.15% by weight or less of carbon,

1.00% by weight or less of swifu=Sificon

2.00% by weight or less of manganese,

6.50% by weight or more and less than 14% by weight

P of nickel, and

from 17 to 20¢g by weight of chromium,

having thereon Ni plating having a thickness of from 0.3 to

1.7 um and having further coated thereon a synthetic resin

- 16 -~



havi ng thereon N plating having a thickness of fromO.3 to 1.7 [err] and
having further coated thereon a synthetic resin - 16 - conitaining a N
hal ogen, the tensile strength of said wire.being at |east 160 kgf/m®2 and

the surface roughness thereof being from6-8-+to0-12 s, .3. A steel wire for
automatic coiling when produced by th of Claiml. 4. A steel wire
as claimed in Caim2, substantially gmummi"ﬁ mn”"FSCH bed in any one-;-
of Samples Fto L. - 17 -

containing a halogen, the tensile strength of said wire being %
at least 160 kgf/mm? and the surface roughness thereof being
from 0.8 to 12 s.

3. A steel wire for automatic coiling when produced //=
by the process of Claim 1.

4. A steel wire as claimed in Claim 2, substantially

o

as hereinbefore described in any one of Samples F to L.
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