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PIAND WIRES

1. Scape
Thigz standard covers pismo wires used im automobile parts and components.

Remark: [n this standard, units and nuserical wvalues given in { } are based on the
customary units sysiem and are given for reference,

2, Classification and Material Codes
The classification and saterial code of piano wires are given in Table 1

Table 1
CEinati . Comparable JIS .
Classification | Makerial code (reference) Application
Piano wire Class A SWP-A General springs
Piano wire Class V Swe-¥ Yalve springs

3. Chemical Composition
The chemicazl composition of piano wires shall conform to Table 2.

Table 2
Material Chemical composition (%) .
code C Si Mo P 5 fu
SWP-A 0,186 to 0,12 to 0. 30 to 0. 20 max
SWP-V | 0,85 0.32 0. 50 0.025 max. | 0.025 max. |75
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4, General Quality
{1) The wires shzll have practically circulsr cross sections, and shail be smooth over
surface free from detrimental flaws and otber defects.
(2) The tensile strength of the wires shall conform to Teble 3. Hewever, the value
will rise somewhat after formieg and blueing tresiment. -

.Table 3

Wire | ocile stresgth O Agimd | Tesile strength 0Py} Xgt/m')

dixseter diameter

{m) Class A s 7| (m) [lass A Class ¥

0.08 2953 to 187 296 to 325} L00 | 2058 to 266 P10 to 209 |

009 2844 to 2138 £200 to 320} 120 | 2000 ta 2206 {5 to 235}

0,10 | 2795 to 3089 45 to 315 1,40 | 1561 te 2158 £200 Lo 2204 _

0,12 2745 to 5040 280 to 310} L8 1612 te 2108 {195 to 215}

014 [ 2607 to 2091 B75 to 38} LEp 11863 to 2050 [190 to 210}

0,18 2848 to 242 £70 to 3000 200 |1814 to 2010 (155 to 205 | 765 to 1512 {180 ta 105}
015|259 to 2080 1265 to 295} 2.30

T (255 to 244 bS5 1o 290 g | 70 to 1961 LB o2 4y inis i 1o 100)
0,23 | 2550 to 2195 1260 fo 285} 2080 [1716 to 1512 {175 1o 185}

0% | 2500 1o 2046 £255 to 280) 320 [1657 to 1863 {70 to 100}

m 2452 to 2007 B0 to 27HE | — ig 687 1o 1834 (170 to 185) 1557 to 1814 {170 ta 185
Y 2483 to 2648 1245 to 270} 50

TR LTS 50 1818 to 1765 {165 to 180} | 1618 to 1755 {165 to 150)
0,45 N8 10 2650 B35 to 268 550 |1569 to 1716 [150 to 175} | 1569 fo 1916 [iéD 10 178
.59 &0 [\cm o0 1007 115 1o 170) 1520 to 1667 (156 ta 170}
0.5 |22% to 2501 1230 to 255 8.5

.50 7,08

5 2206 to 2452 [225 to 250} 200 1471 to 1618 {150 to 165 L

AT |28 to 2305 (220 to 245) 9,00

00 {2108 1o 250 55 to 240 g | L to 1589 16 1o 160}

(.90 | 2108 to 2305 {215 to 239

Remark: For wires with an intermediate diameter, the {ensile sirength for the nearest
thicker wire with the nearest diaseter shall apply.

-

-
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(3} Wires 5-“ or less ip diameter shall be subjected to & torsion test. The numbér
of turns before failure, the resultant wire cross section and the condition of

i~ _~ torsion shall confora to Table 4,

Table 4
Wire dia. : 2.6 ma max. 25 turns min,
I:u' :f Class A ¥Wire dia. : Gver 2.6 m - 20 turas min
urn Ciass ¥ 25 turns migm.
Plaws or cracks shall not be found,
Resultant wire cross section The surface should be in perpendieular

to wire axis,

Torsion shall be uniform over entire
leagth. without longitudinal cracks
tlaws or local torsion, and without
COnspicuous spiralimg.

Condition of torsion

(4) Wires over 6 mm in diemeter shall be subjected to & bending test. The wire shall
not be turn or exhibit any datrimental flaws om the surface

(5) Wires 1 mm or more in diemeter shall be sebjected to a flaw detection test, The
ftaw depth shall not exceed the values in Table 5.

Table 5
Unit: mm
. . Flaw depth
Wire dianeter Closs 4 Class ¥
2. 00 ;ax, 0,02 max, 0,31 max.
Over 2.00 to 3. 00 incl, 0,03 max.
Over 3.00 to 4, 0 incl. 0,04 max. 0.02 max. .
Cver 4.00 to 5,00 incl, 0. 05 max, 0.03 m
Over 5.00 to 6,00 incl, 0.08 max. » Ve MK
Over 6,00 to 8. 00 imcl. 0, 0T max.
Over B. 00 0, 08 max.

(6) When subjected to a decarburization check, class V wires shall mot present a
ferrite layer. Im addition, the total depth of decarburizatioz may exceed peither
1.5 X of the diemeter nor 0.05 am
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Mma,

5 Wire Diapeter and [ts Telerance E

{1> The standard wire diameter of piano wires.shall conform to Table ¢. - The diameter
ranges from 0.08 to 10.00 mm for class A and from 200 to 6.00 me foi Llass: Y.
The wire diameters shown in Table 6 sre preferred: however, other gizes are
acceptable when justified. ‘

4

Table 6 :
Init: =
D.08 | 0.16 | 0.29 | 0.5¢ | 0.80 | L60 | 2,90 500 { 3.00 -
008 | 6.18 | 0.32 | 0.55 | 0.%0 | 180 | 3.20 550 1 .00
o.10 | 0.20 | 0.35 ¢ 6,60 | 100 | 200 | 350 6,00 |10.00
012 | 0.23 ] 0.40 | 0.65 | L20 | 230 3 400 '
0.14 1 0.26 | 0.45 | 0.70 | 140 | 2.60 | 450

(2) Dimensional tolerances and out-of-reucd for piato wires shall confors to

Tatle 7.
Table T
Unit: =&
Wire diaseter Tolerance Permissible eccentricily
0, 18 max. £0. 5

Over 0,18 to 0,45 incl. +0, 910 0. 010 max.

Over D. 45 to 1.80 iocl. &0, 015 0,015 sax

Over 1, 80 to 3.20 incl. +05 020 0, 020 max.

Over 3.20 to 6.80 incl. x0. 030 0. 030 max,

Bver 6. 00 *0, 050 D, 050 mar

6. Test Methods

6.1 Chemical Composition
According to TSGL1000G and TSG2902G.

B. 2 Geperal Quality
According to the methods under Section 13 of TSG30O0G

B, 3 Tensile Test .
The tensile test shall be performed accordiog to TSG22035. The distance between
clanps shall be abowt 100 m for wire diameters under 1. 00 mm and to about 200 s
for wire diameters 1, 00 mm or sore. When the specimen is bro¥en at either clasping
point, the test shall be invalidated and repeated with another specicen.
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6.4 Torsion Test
Both ends of the specimen shall be gripped firmly st & distance 100 times as a large
as the wire dizmeter. One end thereof shall be torsioned to break the wire while
stretching the wire so as not to loose. Frequency of torsion. state of broken
section, and torsion state im this instance shalf be examieed. The torsion frequemcy
obtained when testing the wire at & gripping distance other than 100 ¢imes of wire
diaseter shall be increased in direct proportion io the gripping distance. so that
this frequency is converted to the frequency for the gripping distance 100 times as
large as the wire diameter.

6.5 Bending Test :
The specimen shall be bent at two points to an angle of 50° along & curvature whose
radius is equal to the specimen diameter. The resultant wire surface shall be
exanined.

6.6 Flaw Detection Test
A wire with an appropriate length relieved of resideal strain shall be boiled in
an appropriate mixture of hvdrochloric acid and water. The vire shall be inspected
for flaws when it hac redoced its diameter by about 1 % witheut pitting, Measure the
flaw depth by grinding the wire until the flaw disappears and comparing the wire
thickness before and after the grinding. This procedure, hawever, shall not apply
to wire diameters under 1 sm

5. T Decarburization Test
The check shall be performed according to TSG2107G,

Applicable Standards

TSG1000G General Rule for Chemical Analysis of Steel Materials
TSG210TG Test Method for Decarburized Layer of Steels
T8G2203G Teasile Test Method for Metallic Materials

TSG29026 Method of Spark Test for Steeis

TSG30D0G General Quality of Steels for Machine Structural Use
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