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KS, JIS 0.53~0.88 0.10~0.35 0.30~1.20 Max. 0.030 x. 0.030
Qil-Tempered Carbon Wire ASTM 0.55~0.85 0.15~0.35 0.30~1.20 Max. 0.040 Max. 0.050 - - -
EN(FD) 0.60~0.75 0.10~0.35 0.50~1.20 Max. 0.030 Max.0.025 Max. 0.12 - -
KS, JIS 0.51~0.59 120~1.60 0.50~0.90 Max.0.035 Max. 0.035 = 0.55~0.90 -
Qil-Tempered Cr-Si Alloyed Wire ASTM 0.51~0.59 120~1.60 0.60~0.80 Max.0.035 Max. 0.040 - 0.60 ~0.80 -

EN(FD) 0.50~0.60 1.20~1.60 0.50~0.20 Max.0.030 Max. 0.025 Max.0.12 0.50~0.80 -
KS, JIS 0.60~0.75 0.12~0.32 0.60~090 Max.0.025 Max.0.025 Max. 0.20 - -
ASTM 0.60~0.75 0.15~0.35 0.60~0.90 Max. 0.025 Max. 0.030 = = =
EN(VD) 0.60~0.75 0.15~0.30 0.50~1.00 Max.0.020 Max. 0.020 Max. 0.06 - -
KS, JIS 0.51~0.59 1.20~1.60 0.50~0.80 Max.0.025 Max.0.025 Max.0.20 0.50 ~0.80 -

Oil-Tempered Carbon
Wire for Valve Spring

Qil-Tempered Cr-Si Alloyed

X X ASTM 0.51~0.59 120~1.60 0.50~0.80 Max.0.025 Max. 0.025 - 0.60 ~ 0.80 -
Wire for Valve Spring
EN(VD)  0.50~0.60 1.20~1.60 0.50~090 Max.0.025 Max. 0.020 Max. 0.06 0.50 ~ 0.80 -
_ _ 4 KS,JIS  0.63~0.68 120~1.60 0.50~0.8 Max.0.025 Max.0.025 - 0.50 ~0.80 0.10 ~0.20
Oil-Tempered Cr-Si-V Alloyed Wire for = o™ 5 55 070 120-165 050~0.8 Max. 0.025 Max. 0.025 - 0.50 ~0.80 0.08 ~0.25
high Strength Valve Spring
EN(VD)  050~070 120~165 0.40~09 Max.0.020 Max.0.020 Max.0.06 0.50~1.00 0.10~0.25
“EZME
0.50 ~ 0.79 16 100
0.80 ~1.99 24 300
1.50 ~ 3.20 36 500
3.00 ~ 499 48 200 ~ 1,000
5.00 ~ 8.00 60 500 ~ 1,000
8.00 ~16.00 70 1,000 ~ 2,000
o D7Ho| Q0| 2} 0.5 ~ 2.3mm HIo| M= Z2, Spool X! Wooden Reel2 T 7Hssh
d
=B
"
[=]

=
.

X . SPEC KS D 3579 JIS G 3560 ASTM A 229 EN 10270-2
Qil-Tempered Carbon Wire
Grade SWO-A, B SWO-A, B Class 1,2 FDC
. i . SPEC KS D 3579 JIS G 3560 ASTM A 401 EN 10270-2
Qil-Tempered Cr-Si Alloyed Wire K
Grade SWOSC-B SWOSC-B - FDSiCr
QOil-Tempered SPEC - - - EN 10270-2
Carbon Wire for Clutch Spring Grade - - - TDC
Oil-Tempered SPEC - - ASTM A 1000 EN 10270-2
Cr-Si Alloyed Wire for Clutch Spring Grade - - Grade A TDSiCr
Oil-Tempered SPEC KS D 3580 JIS G 3561 ASTM A 230 EN 10270-2
Carbon Wire for Valve Spring Grade SWO-V SWO-V OT Carbon Valve VDC
Qil-Tempered SPEC KS D 3580 JIS G 3561 ASTM A 877 EN 10270-2
Cr-Si Alloyed Wire for Valve Spring Grade SWOSC-V SWOSC-V Grade A VDSiCr
Oil-Tempered SPEC - - ASTM A 877 EN 10270-2

Cr-Si-V Alloyed Wire For Valve Spring Grade - - Grade B VDSiCrV
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OIL-TEMPERED CARBON WIRE

HZE1A (KS D 3579 / JIS G 3560) HE72 (ASTM A 229)
FAE (ks
ROA
% o) | B
i | Miax | i | Mo | [ Min [ Mox | Min | Mox |
293 323 324 354

HE | 518Xt
(mm) | (mm)

2.00 +0.035 1570 1720 1720 1860 45 0.020 0.51  +0.0008
2.30 +0.035 1570 1720 1720 1860 45 0.023 0.58  +0.0008 289 319 320 350
2.60 +0.035 1570 1720 1720 1860 45 0.026 0.66 +0.001 286 316 317 347
290 +0.035 1520 1670 1670 1810 45 0.029 0.74 +0.001 283 313 314 344
3.00 +0.035 1470 1620 1620 1770 45 0.032 0.81 +0.001 280 310 31 341
3.20 +0.035 1% 1470 1620 1620 1770 40 0.035 0.89 +0.001 274 304 305 335
3.50 +0.045 of Wire 1470 1620 1620 1770 40 0.041 1.04 +0.001 266 296 297 327
4.00 +0.045 Dia. 1420 1570 1570 1720 40 0.048 1.22 +0.001 259 289 290 320
4.50 +0.045 1370 1520 1520 1670 40 0.054 1.37 +0.001 253 283 284 314
5.00 +0.045 1370 1520 1520 1670 40 0.063 1.60 +0.001 239 268 276 305
5.50 +0.045 1320 1470 1470 1620 35 0.071 1.80 +0.001 235 264 270 299
5.60 +0.045 1320 1470 1470 1620 35 0.079 2.00 +0.001 232 261 264 293
6.00 +0.060 1320 1470 1470 1620 35 0.087 2.20 +0.002 229 258 260 289
6.50 +0.060 1320 1470 1470 1620 35 0.098 2.50 +0.002 225 254 254 283
5.60 +0.060 1320 1470 1470 1620 35 0.110 2.80 +0.002 220 249 248 276
7.50 +0.060 1230 1370 1370 1520 35 0.118 3.00 +0.002 218 247 245 273
8.00 +0.060 1230 1370 1370 1520 35 0.138 3.50 +0.002 210 235 238 265
8.50 +0.060 1230 1370 1370 1520 30 0.157 4.00 +0.002 203 229 232 258
9.00 +0.070 1230 1370 1370 1520 30 0.177 4.50 +0.002 200 226 226 252
9.50 +0.070 1.4% 180 1320 1320 1470 30 0.197 5.00 +0.002 196 235 220 247
10.00  +0.070 of Wire 1180 1320 1320 1470 30 0.217 5.50 +0.002 191 218 218 244
10.50  +0.090 Dia. 180 1320 1320 1470 30 0.236 6.00 +0.002 189 215 215 244
11.00  +0.090 180 1320 1320 1470 30 0.276 7.00 +0.002 186 210 210 236
11.50 +0.090 180 1320 1320 1470 30 0.315 8.00 +0.002 181 207 207 234
12.00  +0.090 180 1320 1320 1470 30 0.354 9.00 +0.002 177 203 205 231
13.00  +0.090 - - - - 30 0.394 10.00  £0.002 174 200 203 229
14.00  +0.090 - - - - 30 0.433 1.00  +0.002 71 196 200 226
15.00  +0.090 - - - - - 0.472 1200  +0.003 167 191 197 223
16.00  +0.090 - - - - - - 0.551 14.00  +0.003 162 189 194 220
« 0.5MmEE] Mt 7hs 0.630 16.00  +0.003 162 189 191 218

=32 (EN 10270-2 (FDC))

X ) QIXZIE (MPa) X7 ) QIXZIE (MPa)
i T v R 5
(mm) (%) (mm) (%)

0.50 0.60 +0.010 1900 2100 . 4.20 4.50 +0.035 1520 1670 40
0.60 0.80 +0.010 1900 2100 - 4.50 4.70 +0.035 1510 1660 40
0.80 1.00 +0.015 1860 2060 - 4.70 5.00 +0.035 1500 1650 40
1.00 1.30 +0.020 1810 2010 45 5.00 5.60 +0.035 1470 1620 38
1.30 1.40 +0.020 1790 1970 45 5.60 6.00 +0.040 1460 1610 38
1.40 1.60 +0.020 1760 1940 45 6.00 6.50 +0.040 1440 1590 35
1.60 2.00 +0.025 1720 1890 45 6.50 7.00 +0.040 1430 1580 35
2.00 2.50 +0.025 1670 1820 45 7.00 8.00 +0.045 1400 1550 35
2.50 2.70 +0.025 1640 1790 45 8.00 8.50 +0.045 1380 1530 32
2.70 3.00 +0.030 1620 1770 45 8.50 10.00 +0.05 1360 1510 32
3.00 3.20 +0.030 1600 1750 45 10.00 12.00 +0.07 1320 1470 30
3.20 3.50 +0.030 1580 1730 42 12.00 14.00 +0.08 1280 1430 30
3.50 4.00 +0.030 1550 1700 42 14.00 15.00 +0.08 1270 1420 -

4.00 4.20 +0.035 1540 1690 40 15.00 16.00 +0.09 1250 1400 =




OIL-TEMPERED Cr-Si ALLOYED WIRE

HEH4 (KS D 3579 / JIS G 3560)

OIEZE (N/mm?)
M7 (mm) | B2 (mm) SWOSC-B '?%\

1.00 +0.025 1960 2110 45
1.20 +0.025 1960 2110 45
1.40 +0.035 1960 2110 45
1.60 +0.035 1960 2110 45
1.80 +0.035 1960 2110 45
2.00 +0.035 1910 2110 45
2.30 +0.035 1910 2110 45
2.60 +0.035 1910 2060 45
290 +0.035 1910 2060 45
3.00 +0.035 1860 2010 45
3.20 +0.035 1860 2010 40
3.50 +0.045 1860 2010 40
4.00 +0.045 1810 1960 40
4.50 +0.045 1810 1960 40
5.00 +0.045 1760 1910 40
5.50 +0.045 1760 1910 35
5.60 +0.045 1710 1860 35
6.00 +0.060 1710 1860 35
6.50 +0.060 1710 1860 35
7.00 +0.060 1660 1810 35
7.50 +0.060 1660 1810 35
8.00 +0.060 1660 1810 35
8.50 +0.060 1660 1810 30
9.00 +0.070 1660 1810 30
9.50 +0.070 1660 1810 30
10.00 +0.070 1660 1810 30
10.50 +0.090 1660 1810 30
11.00 +0.090 1660 1810 30
1.50 +0.090 1660 1810 30
12.00 +0.090 1610 1760 30
13.00 +0.090 1610 1760 30
14.00 +0.090 1610 1760 30
15.00 +0.090 1610 1760 -

16.00 +0.090 1610 1760 .

* 0.5mm=EE] it Its
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OIL-TEMPERED Cr-Si ALLOYED WIRE

HZET2Z (ASTM A 401)

it AFYE (ksi) ROA
(Inch) Min Max (%)
0.032 0.80 +0.001 300 325 -
0.041 1.00 +0.001 298 323 -
0.054 1.40 +0.001 292 317 -
0.062 1.60 +0.001 290 315 -
0.071 1.80 +0.001 284 310 -
0.079 2.00 +0.001 281 307 -
0.087 2.20 +0.002 278 305 -
0.098 2.50 +0.002 276 302 45
0.110 2.80 +0.002 273 299 45
0.118 3.00 +0.002 270 296 45
0.138 3.50 +0.002 267 293 40
0.157 4.00 +0.002 264 290 40
0177 4.50 +0.002 261 287 40
0.197 5.00 +0.002 258 284 40
0.217 5.50 +0.002 255 281 40
0.236 6.00 +0.002 249 278 40
0.276 7.00 +0.002 247 273 40
0.315 8.00 +0.002 244 270 40
0.354 9.00 +0.002 241 267 40
0.394 10.00 +0.002 238 264 40
0.433 11.00 +0.002 235 261 35
0.472 12.00 +0.003 232 254 35
0.551 14.00 +0.003 228 249 30
0.630 16.00 +0.003 225 248 30
© 0.5mmEE it Jts
HIZ72A (EN 10270-2 (FDSICr)) HZ12Z (ASTM A 1000)
*174 [Tl =i =) 1= O
(rom) 5124t =) ROA 5] ROA
(mm) (%) Z3A (%)
Min Max Min Max
0.50 0.60 +0.010 2100 2300 - 0.020 0.51  +0.0008 305 330 -
0.60 0.80 +0.010 2100 2300 - 0.040 1.02  +£0.0008 300 325 -
0.80 1.00 +0.015 2100 2300 - 0.060 1.52  +£0.0008 295 320 -
1.00 1.30 +0.020 2070 2260 45 0.080 2.03  +£0.0010 290 310 -
1.30 1.40 +0.020 2060 2250 45 0.105 2.67 +0.0010 284 304 45
1.40 1.60 +0.020 2040 2220 45 0.120 3.05 +0.0010 280 300 45
3.20 3.50 +0.030 1900 2060 42 0.156 3.96 +0.0015 275 295 40
3.50 4.00 +0.030 1870 2030 42 0.177 450 +£0.0015 265 285 40
4.00 4.20 +0.035 1860 2020 40 0.200 5.08 +0.0015 263 283 40
4.20 4.50 +0.035 1850 2000 40 0.218 5.54 +£0.0015 260 280 40
4.50 4.70 +0.035 1840 1990 40 0.250 6.35  +£0.0015 255 275 40
4.70 5.00 +0.035 1830 1980 40 0.312 792 +0.0015 250 270 40
5.00 5.60 +0.035 1800 1950 38 0.375 9.53 +0.0015 245 265 40
5.60 6.00 +0.040 1780 1930 38 0.438 113 +£0.0020 240 260 35
6.00 6.50 +0.040 1760 1910 35 0.500 12.70  +0.0020 235 255 35
6.50 7.00 +0.040 1740 1890 35 0.562 14.27 +0.0020 233 253 30
7.00 8.00 +0.045 1710 1860 35 0.625 15.88 +0.0020 231 251 30
8.00 8.50 +0.045 1700 1850 32
8.50 10.00 +0.050 1660 1810 32
10.00 12.00 +0.070 1620 1770 30
12.00 14.00 £0.080 1580 1730 30
14.00 15.00 +0.080 1570 1720 -
15.00 16.00  +0.090 1550 1700 -




OIL-TEMPERED CARBON
WIRE FOR VALVE SPRING

HZEA7A (KS D 3580/ JIS G 3561)

QIRIZE (N/mm?)

HIZE7A (KS D 3580/ JIS G 3561)

OIRIZI (N/mm )

OIL-TEMPERED Cr-Si ALLOYED
WIRE FOR VALVE SPRING

HF | A% ROA HE | o8%
SWO-V >
(mm) | (mm) = (%) (mm) (mm)
2.00  0.020 1620 1770 0.50  +0.020
230 0.020 1620 1770 45 0.60  +0.020 2010 2160 -
2.60  +0.020 1620 1770 45 070 +0.020 2010 2160 -
290 +0.020 1620 1770 45 0.80 +0.020 2010 2160 -
3.00  +0.020 1570 1720 45 090  0.020 2010 2160 -
320  +0.020 1570 1720 45 1.00 0.020 2010 2160 45
350  +0.030 1570 1720 45 }'3,8 18-838 12868 221?8 jg
400  £0.030 1570 1720 40 : 0.
~ 160 0.020 1960 2110 45
450  +0.030 1520 1670 40
1.80  +0.020 1960 2110 45
5.00  0.030 1520 1670 40
200  0.020 910 2060 45
550  +0.030 1470 1620 40
230 +0.020 910 2060 45
560  +0.030 1470 1620 40
600  £0.040 1470 1620 40 260 _0.020 910 2060 45
: : 290  +0.020 910 2060 45
‘7’-88 fg-gjg - - jg 300 0020 1860 2010 45
T S h o - = = 320  +0.020 1860 2010 45
: e - - 350  0.030 1860 2010 45
* 0.5mmEE] 44t Ibs 400  +0.030 1810 1960 40
450  +0.030 1810 1960 40
M= (ASTM A 230 500  0.030 1760 1910 40
= 550  +0.030 1760 1910 40
S5 ) 560  £0.030 1710 1840 40
i o [ —
(%) 700 0.040 660 810 40
0.061 1.55 245 265 - 750  :0.040 660 810 40
0.062 1.57 240 260 - 8.00  +0.040 660 810 40
0.072 1.83 240 260 -
0.075 191 240 260 —
0080 2,03 240 260 - HZE72 (ASTM A 877 Grade A)
0.092 234 240 260 - .
0106 2.69 235 255 40 QIFLLE (ksi) ROA
0 nch [
s —= > o Chch [ | T o
0.148 3.76 230 250 40 0040~ 150 300 3 ~
0.162 411 230 250 40 0060~ 150 205 20 =
0177 _ 450 225 245 40 0080 2.0 290 310 45
0.207 526 220 240 40 0148 375 275 295 40
0.225 5.72 220 240 40 0177 4.50 265 285 40
0.244 6.20 215 235 40 0.200 5.00 263 283 40
0.250 6.35 215 235 40 0.225 570 260 280 40
« 0.5mmEE] At Its 0.250  6.30 255 275 40
0.312 750 250 270 40
HZ734 (EN 10270-2 (TDC, VDC = . .
IS+ ( ( ) HIZ7124 (EN 10270-2 (TDSICr, VDSIiCr))
O|Ir7H: (N/mm
e[ mcwee R oy o
O R 5
- (mm) Mi v (mm) (mom) TDSiCr, VDSiCr (MPa) (%)
p to A T Min | Max |
0.50 0.60  +0.010 1850 2000 Min Max
0.60 0.60  +0.010 1850 2000 - 8-28 8-28 18-8]8 %828 g%gg -
0.80 1.00  £0.015 1850 1950 - - : 0. -
= - 0.80 1.00 +0.015 2080 2230 =
1.00 130 +0.020 1750 1850
= 1.00 1.30 £0.020 2080 2230 -
1.30 140 £0.020 1700 1800
= 1.30 1.40 +0.020 2060 2210 50
1.40 160 %0.020 1700 1800
1.40 1.60 £0.020 2060 2210 50
1.60 2.00 +0.025 1670 1770 50
1.60 2.00 +0.025 2010 2160 50
2.00 2.50  +0.025 1630 1730 50 S G g o o o
2.50 270  +0.025 1600 1800 50 o =5 o o0 AT =5
2.70 3.00  +0.030 1600 1700 50 570 300 10.050 1910 2010 20
3.00 320  +0.030 1570 1670 45 300 320 10020 910 5010 25
3.20 3.50  0.030 1570 1670 45 320 3.50 £0.030 1910 2010 45
3.50 4.00 +0.030 1550 1650 45 350 4.00 +0.030 860 1?60 45
4.00 4.20 +0.035 1550 1650 45 4.00 4.20 +0.035 860 960 45
4.20 4.50 +0.035 1550 1650 45 4.20 4.50 +0.035 860 960 45
4.50 4.70 +0.035 1540 1640 45 450 4.70 +0.035 1810 1910 40
470 500  £0.035 1540 1640 40 470 5.00 +0.035 1810 1910 40
5.00 560  +0.040 1520 1820 40 5.00 5.60 +0.040 1810 1910 40
5.60 6.00  +0.040 1470 1570 40 5.60 6.00 +0.040 1760 1860 40
6.00 650  +0.040 1470 1570 40 6.00 6.50 +0.040 1760 1860 40
6.50 700 +0.045 1420 1520 40 6.50 7.00 £0.045 1710 1810 40
7.00 8.00  +0.045 1390 1490 35 7.00 8.00 +0.045 1710 1810 35
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OIL-TEMPERED Cr-Si-V ALLOYED WIRE FOR VALVE SPRING

HIEH4 (KS D 3580/ JIS G 3561)

o=

o3 18t SWOCV-V
(mm) (mm) -

0.50 +0.020 2010 2160 -
0.60 +0.020 2010 2160 -
0.70 +0.020 2010 2160 -
0.80 +0.020 2010 2160 -
0.90 +0.020 2010 2160 -
1.00 +0.020 2010 2160 45
1.20 +0.020 2010 2160 45
140 +0.020 1960 2110 45
1.60 +0.020 1960 2110 45
1.80 +0.020 1960 2110 45
2.00 +0.020 1570 1720 45
2.30 +0.020 1570 1720 45
2.60 +0.020 1570 1720 45
2.90 +0.020 1570 1720 45
3.00 +0.020 1570 1720 45
3.20 +0.020 1570 1720 45
3.50 +0.030 1570 1720 45
4.00 +0.030 1520 1670 40
4.50 +0.030 1520 1670 40
5.00 +0.030 1470 1620 40
5.50 +0.030 1470 1620 40
5.60 +0.030 1470 1620 40
6.00 +0.040 1470 1620 40
6.50 +0.040 1420 1570 40
7.00 +0.040 1420 1570 40
7.50 +0.040 1370 1520 40
8.00 +0.040 1370 1520 40
HZ32 (ASTM A 877 (23 B)) HIZ2 (EN 10270-2 (TDSICrV, VDSICrV))

SFZE (ko e gk | OEEEMPA) | roa
: o) X
320 345 = B

0.50 0.50 0.60 +0.010 2230 2380
1.00 315 340 - 0.60 0.80 +0.010 2230 2380 -
1.50 310 335 - 0.80 1.00 +0.015 2230 2380 -
2.00 305 325 40 1.00 1.30 +0.020 2230 2380 50
3.00 300 320 40 1.30 1.40 +0.020 2210 2360 50
3.75 295 315 35 1.40 1.60 +0.020 2210 2360 50
4.50 290 310 35 1.50 1.60 +0.020 2210 2360 50
5.00 285 305 35 1.60 2.00 +0.025 2160 2310 50
5.70 280 300 35 2.00 2.50 +0.025 2100 2250 50
6.30 275 295 35 2.50 2.70 +0.025 2060 2210 45
790 270 290 35 2.70 3.00 +0.030 2060 2210 45
3.00 3.20 +0.030 2060 2210 45
3.20 3.50 +0.030 2010 2160 45
3.50 4.00 +0.030 2010 2160 45
4.00 4.20 +0.035 1960 2110 45
4.20 4.50 +0.035 1960 2110 45
4.50 4.70 +0.035 1960 2110 40
4.70 5.00 +0.035 1960 2110 40
5.00 5.60 +0.035 1910 2060 35
5.60 6.00  +0.040 1910 2060 35
6.00 6.50 +0.040 1910 2060 35
6.50 7.00 +0.040 1860 2010 35

7.00 8.00  +0.040 1860 2010 35




