* MINIMUM COATING MASS [g/ sqm ]

DIAMETER Zn EN 10270-1 Zn-Al EN 10270-1 ELECTROLYTIC ZINC COATING

0.20<d<0.25 20 -
0.25<d<0.40 25 -
0.40<d<0.50 30 -
0.50<d< 35

0.60<d< 40

0.70<d<0. 45

0.80<d<0.90 50

0.90<d<1.00 55

1.00<d<1.20 60

1.20<d<1.25

1.25<d<1.40

1.40<d<1.65 70

1.65<d<1.85 75

1.85<d<2.15 80

2.15<d<2.50 85

2.50<d<2.80 95

2.80<d<3.20

3.20<d<3.60

3.60<d<3.80

3.80<d<4.00

4.00<d<4.50

4.50<d<10.00

65

® SALT SPRAY TEST
MINIMUM COATING MASS TO REACH A CERTAIN NUMBER OF HOURS

GALVANIZED COATING Zn - Al COATING

Exposition period (hours) Zinc mass (g/sq m) Exposition period (hours) Zinc mass (g/sq m)

36 80
48 90 >40

72 105 240 > 60
96 125 264 >75
120 165 288 > 85
144 195 312 >100
168 220 360 >110
192 240 408 >125

Zn-Al coatings offer a resistance to corrosion 2-3 times higher than zinc in a salt spray test (NaCl) and in an
S02 atmosphere.

NaCl S0,

g/sq m Weight loss g/sq m Weight loss

NaCl Test
ASTM B117 DIN S02 Test DIN 50018
50021 - SS 1,0S Kesternich

0 200 400 600 hours 0 10 15 18 20  cycles

Further wire grades, coatings and range of diameters are available through the Sales Department.
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* CHEMICAL COMPOSITION

® MECHANICAL SPECIFICATIONS

OIL-TEMPERED AND DRAWN STEEL FOR SPRINGS (EN 10270-2) AND WIRE ROD

APPROXIMATE EQUIVALENCE CHEMICAL COMPOSITION NON-ALLOYED AND COLD-DRAWN MECHANICAL STEEL FOR SPRINGS ( EN 10270-1; DIN 17233:1964 FOR CLASS Il ) WIRE DIAMETER TENSILE STRENGTH R,
EN [ o ASTM c si Mn or v Cu (e
DESIGNATION | STANDARD |  DESIG. DESIG. % % % % % % max WIRE DIAMETER TENSI:.'EH ::I:::;HH Ry — AT - s o Tosicr T
Non-alloyed and Cold-drawn Steel for Mechanical Springs P— ominafvalue deviations vbc vbsicr {Annealed)
Wi
- Nominal value inti SL SM DM SH DH CLASS Il (aproximately) —0.
S EN10270-1  CLASSA deviations % +0.010 1900-2100 2100-2300 1850-2000 2080-2230
0.10 - - - - 2800-3380 -IU<UsU.
- _ N - - - +0.004
sM ENT02701  CLASSB ~ A227 0.351.00 0.10-030 0.50-1.20 020 0.15 - - - - 2800-3225 2750-3150 0.80<d<1.00 0.015 1860-2060 2100-2300 1850-1950 2080-2230
SH EN10270-1  CLASSC 0.20 +0.005 - - - - 2800-3110 1.00<d<1.30 1810-2010 2070-2260 1750-1850 2080-2230
0.25 - - - - 2720-3010 1.30<d<1.40 £0.020 1790-1970 2060-2250 1700-1800 2060-2210
oM EN 10270-1 - 045100 010030 050.120 o1 0.30 } 2370-2650 2370-2650 2660-2940 2660-2940 1.40<d<1.60 1760-1940 2040-2220 1700-1800 2060-2210
D ENI001 CASSD o - | 040 e T o T o e ] _ 600200 AT 20002180 0170 0102160
A228 : - - - - - 2.00<d<2.50 +0.025 1670-1820 1970-2140 1630-1730 1960-2100
B ) o values not guaranteed 0.45 +0.008 - 2240-2500 2240-2500 2510-2780 2510-2780 2700-3000 a0
050 - 2000-2470 2000-2470 2480-2740 2480-2740 R 1640-1790 1950-2120 1600-1700 1910-2010
Steel for Oil-tempered and Drawn Springs 0.55 R 2177-2437 2177-2437 2447-2707 2447-2707 2.70<d<3.00 1620-1770 1930-2100 1600-1700 1910-2010
foe N 102702 FD A2291  060.075 010035 050120 012 0.60 - 2140-2400 2140-2400 2410-2670 2410-2670 2600-2900 3.00<0<3.20 0,030 1600-1750 1910-2080 1570-1670 1910-2010
TDC EN10270-2 - A229-2  0.60-0.75 0.10-0.35 0.50-1.20 - - 0.10 0.70 +0.010 - 2090-2350 2090-2350 2360-2610 2360-2610 3.50<d<4.00 1550-1700 1870-2030 1550-1650 1860-1960
7 - 2070-2320 2070-2320 2330-2580 2330-2580 - R - - -
VDC EN10270-2 VD A230  0.60-0.75 0.15-0.30 0.50-1.00 - - 0.06 g 83 : 2050-2300 2050-2300 2310-2560 2310-2560 2550-2850 4000420 1940°7690 1860-2020 1950-1650 18601960
. - : 4.20<d<4.50 1520-1670 1850-2000 1550-1650 1860-1960
FDSICr  EN10270-2  FDSICr - 0.50-0.60 1.20-1.60 050-0.90 0.50-0.80 - 0.12 085 - 2030-2280 2030-2280 2290-2530 2290-2530 450<0<4.70 1510-1660 1840-1990 1540-1640 1810-1910
) 0.90 +0.015 - 2021-2260 2021-2260 2270-2510 2270-2510 W +0.035 1500-1650 1830-1980 1520-1640 1810-1910
TDSiCr EN 10270-2 - A 401 0.50-0.60 1.20-1.60 0.50-0.90 0.50-0.80 - 0.10 0.95 R 2000-2240 2000-2240 2250-2490 2950-2490 5'00 d;5'60 -
. <(=<9. - - - -
VOSCr EN102702  VDSICr A7 050-060 120160 050080  050-080 015025 006 1.00 17201970 | 19802220 | 1980-2220 | 2230-2470 2230-2470 2500-2800 i 14701620 18001950 1520-1620 18101910
Wire Rods made of Amnealed Stee for Sorngs 1.05 1710-1950 1960-2200 1960-2200 2210-2450 2210-2450 et eed 1460-1610 1780-1930 1520-1620 1760-1860
1.10 1600-1940 1950-2190 1950-2190 2200-2430 2200-2430 6.00<d<6.50 =0.040 il 1760-1910 1470-1570 1760-1860
51CiV4 - 51CHV4 6145, 6150 0.47-0.55 <0.40 0.70-1.10 0.90-1.20 0.10-0.25 - 1.20 1670-1910 1920-2160 1920-2160 2170-2400 2170-2400 6.50<d<7.00 1430-1580 1740-1890 1470-1570 1710-1810
1.30 +0.020 1640-1890 1900-2130 1900-2130 2140-2370 2140-2370 2400-2700 7.00<d<8.00 0.045 1400-1550 1710-1860 1420-1520 1710-1810
o e +
1.40 1620-1860 1870-2100 1870-2100 2100-2340 2100-2340 8.00<d<8.50 = 1380-1530 1700-1850 1390-1490 1670-1770
1.50 1600-1840 1850-2080 1850-2080 2090-2310 2090-2310
R 8.50<d<10.00 +0.050 1360-1510 1660-1810 1390-1490 1670-1770
* USE OF DIFFERENT TYPES OF WIRE 1.60 1590-1820 1830-2050 1830-2050 2060-2290 2060-2290 2300-2550 10.00<4<11.00
Uu<d=<I1.
NON-ALLOYED AND COLD-DRAWN STEEL FOR MECHANICAL SPRINGS 1.70 1570-1800 1810-2030 1810-2030 2040-2260 2040-2260 9250-2500 001200 +0.070 1320-1470 1620-1770
1.80 1550-1780 1790-2010 1790-2010 2020-2240 2020-2240 PEEs e
TYPE APPLICATIONS 1.90 1540-1760 1770-1990 1770-1990 2000-2220 2000-2220 2150-2400 _ 12.00<0<14.00 +0.080 1280-1430 1580-1730
2.00 +0.025 1520-1750 1760-1970 1760-1970 1980-2200 1980-2200 14.00<d<15.00 1270-1420 1570-1720 <740
SL Tension, compression and torsion springs that are mainly submitted to low static strain. 2.25 1490-1710 1720-1930 1720-1930 1940-2150 1940-2150 - 15.00<d<17.00 +0.090 1250-1400 1550-1700
2.50 1460-1680 1690-1890 1690-1890 1900-2110 1900-2110 - 17.00<d<22.00
2.75 1435-1650 1660-1865 1660-1865 1875-2085 1875-2085 -
SM Tension, compression and torsion springs that are mainly submitted to medium high static strain and rarely to dynamic strains.
3.00 1410-1620 1630-1830 1630-1830 1840-2040 1840-2040 -
Tension, compression and torsion springs that are mainly submitted to medium high dynamic strains. Also for wires that require severe 3.25 +0.030 1685-1585 1605-1805 1605-1805 1815-2015 1815-2015 RANGE OF WIRE COATINGS (nommal diameters in mm)
om folding. 350 1360-1570 15801775 15801775 1785-1980 1785-1980 - GALVANIZED Zn-Al ELECTROLYTIC ZINC COATING PHOSPHATED
3.75 1343-1545 1555-1745 1555-1745 1755-1955 1755-1955 - STEEL GRADE n | — in | — min e n —
SH Tension, compression and torsion springs that are mainly submitted to high static high static strains and slightly dynamic strains. 4.00 1320-1520 1530-1730 1530-1730 1740-1930 1740-1930 -
4.25 1310-1500 1510-1700 1510-1700 1710-1900 1710-1900 - st 100 500 100 450 025 125 100 8.00
oH Tension, compression and torsion springs that are mainly submitted to high static strains and to medium levels of dynamic strains. 450 0035 1290-1490 1500-1680 1500-1680 1690-1880 1690-1880 - SM 0.20 9.00 0.60 4.50 0.25 1.25 0.20 12.00
*U.
4.75 1270-1470 1480-1670 1480-1670 1680-1860 1680-1860 - SH 0.20 9.00 0.60 4.50 0.25 1.25 0.20 20.00
_ _ _ _ N 5.00 1260-1450 1460-1650 1460-1650 1660-1840 1660-1840 - oM 040 4.20 060 420 025 1.25 020 12.00
CLASS I Compression, tension, bracket and high stress springs, also for oscillating stress. 5.50 1233-1423 14351617 1435-1617 1627-1807 1627-1807 _ DH 0.40 4.20 0.60 4.20 0.25 1.25 0.20 8.00
6.00 +0.040 1210-1390 1400-1580 1400-1580 1590-1770 1590-1770 -
6.50 1180-1370 1380-1550 1380-1550 1560-1740 1560-1740 -
STEEL FOR OIL-TEMPERED AND DRAWN SPRINGS 7.00 1160-1340 1350-1550 1350-1550 1540-1710 1540-1710 - © POSSIBILITIES OF SUPPLY (SECTION)
7.50 1140-1320 1330-1500 1330-1500 1510-1680 1510-1680 -
TYPE APPLICATIONS 8.00 0045 1120-1300 1310-1480 1310-1480 1490-1660 1490-1660 - Round 0.10 - 22 mm
8.50 - 1110-1280 1290-1460 1290-1460 1470-1630 1470-1630 -
FOC 9.00 1090-1260 1270-1440 1270-1440 1450-1610 1450-1610 - Square 0.5x0.5-10x10 mm
9.50 40,050 1070-1250 1260-1420 1260-1420 1430-1590 1430-1590 -
T0C UnaI_ongd oil-tempered spring wire designed for static (FDC), dynamic (TDC) and highly dynamic (VDC) 10.00 - 1060-1230 1240-1400 1240-1400 1410-1570 1410-1570 - Rectangular as per customer’s requirements
applications. 11.00 +0.070 i 1210-1370 1210-1370 1380-1530 1380-1530 -
VDG 12.00 _ 1180-1340 1180-1340 1350-1530 1350-1530 - Special / Profile as per customer’s requirements
13.00 +0.080 - 1160-1310 1160-1310 1320-1470 1320-1470 -
FDSiCr 14.00 - 1130-1280 1130-1280 1290-1440 1290-1440 -
15.00 - 1110-1260 1110-1260 1270-1410 1270-1410 - <
TDSIC Chrome-silicon alloy wire for springs, high temperature resistant for static (FDSICr), dynamic (clutches; o SERVICES © RECUBRIMIENTOS EN FUNCION DEL TIPO DE ALAMBRE
o TDSICr) and high dynamic (valves; VDSICr) applications. 16.00 - 1090-1230 1090-1230 1240-1390 1240-1390 - JE—— .o " o PET
17.00 +0.090 - 1070-1210 1070-1210 1220-1360 1220-1360 . WIRE STRAIGHTENING AND CUTTING in coating opper coating
VDSiCr
18.00 - 1050-1180 1050-1180 1200-1340 1200-1340 - e Galvanized * Electrolytic zinc coating © Zinc-aluminium coating
Snecial of high fatigue For suspension spring manufacturing where heavy diameters are required there are offered: chrome-silicon 19.00 +0.100 - 1030-1170 1030-1170 1180-1320 1180-1320 - SUPPLY OF WIRE IN ANNEALED CONDITION -
P 9 9 and chrome-silicon-vanadium alloys oil-tempered steels. 20.00 - 1020-1150 1020-1150 1160-1300 1160-1300 _ * Brass coating e Nickel coating  Phosphated




