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Table 7 - Tensile strength requirements for low-alloy steels 

Nominal 
diameterl) 

mm 

0,50 

0,53 

0,56 

0,60 

0,63 

0,65 

0,70 

0,80 

0,85 

0,90 

0,95 

I,00 

1,05 

I,10 

I,20 

I,25 

I,30 

I,40 

I,50 

I,60 

I,70 

I,80 

I,90 

2,00 

2,lO 

2,25 

2,40 

2,50 

2,60 

2,80 

3,00 

3,20 

3,40 

3,60 

3,80 

4,00 

4,25 

4,50 

4,75 

5,00 

5,30 

Type DAA3) 

min. 

1 630 

1 630 

1 630 

1630 

1 630 

1 630 

1 630 

1 630 

1 630 

I 630 

1 630 

1630 

1 630 

1630 

1630 

1 630 

1 630 

1 630 

1 630 

1 630 

1 630 

1 630 

1 630 

1 630 

1 630 

1 630 

1 630 

1 630 

1 630 

1 630 

1 630 

1 620 

1 600 

1 580 

1 570 

1 560 

1 540 

1 520 

1 510 

1 500 

1480 

max. 

2100 

2 100 

2 100 

2 100 

2 100 

2 100 

2 100 

2 100 

2 100 

2 100 

2 090 

2 080 

2 070 

2 050 

2 030 

2 020 

2 010 

1 990 

1 970 

1 950 

1 930 

1 920 

1 900 

1 890 

1 880 

1 860 

1 840 

1 830 

1 820 

1 800 

1 780 

1 760 

1 750 

1 730 

1 720 

1 710 

1 690 

1 670 

1 660 

1 650 

1 630 

Tensile strength, N/mm2 2) 

Type DAW 

min. 

1 680 

1 680 

1 680 

1 680 

1680 

1 680 

1680 

1 680 

1 680 

1 680 

1680 

1 680 

1 680 

1 680 

1 680 

1 680 

1 680 

1680 

1 680 

1 680 

1 680 

1 680 

1 680 

1 680 

1 680 

1 680 

1 680 

1 680 

1 680 

1 680 

1 680 

1 680 

1 660 

1 650 

1 640 

1 620 

1 610 

1 600 

1 580 

1 570 

1 560 

max. 

2 200 

2 200 

2 200 

2 200 

2 200 

2 200 

2 200 

2 170 

2 150 

2 130 

2 120 

2 110 

2 100 

2 080 

2 060 

2 050 

2 040 

2 030 

2 010 

2 000 

1 980 

1 970 

1 950 

1 940 

1 930 

I 910 

1 900 

1 890 

1 880 

1 850 

1 840 

1 830 

1 810 

1 800 

1 790 

1 770 

1 760 

1 750 

1 730 

1 720 

1710 

min. 

Type DAC3) 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

1 990 

1 970 

1 960 

1 950 

1 930 

1 920 

1 900 

1 890 

1 870 

1 860 

1 850 

1 840 

1 830 

1 810 

1 800 

1 790 

1 780 

max. 

2300 

2 300 

2300 

2 300 

2 300 

2300 

2300 

2 300 

2 300 

2 300 

2 300 

2 300 

2 290 

2280 

2 260 

2 251) 

2 240 

2 230 

2 210 

2 190 

2 180 

2 170 

2 150 

2 140 

2 130 

2 120 

2 110 

2 100 

2 080 

2 07Q 

2 050 

2 040 

2 020 

2 010 

2 000 

1 990 

1 980 

1 970 

1 950 

1 940 

1930 
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Type DAW 

1) For intermediate wire diameters between the two nominal diameters, the specified value of the next larger diameter shall apply. 

2) 1 N/mm* = 1 MPa 

3) For DAA grades in the size range 0,50 mm to 2,40 mm, DAB grades in the size range 0,50 mm to 2,50 mm and DAC grades in the 
size range 0,50 mm to I,50 mm, a restricted tensile strength range of 200 N/mm2 within the specified range may be negotiated. 

6 Ductility testing 6.3 Bend test 

6.1 General 

For ductility testing, the wrapping test shall be applied 
to wires with nominal diameter 6,00 mm and smaller, 
and the bend test shall be applied with nominal di- 
ameter greater than 6,00 mm. When agreed, these 
two tests can be replaced by the torsion test or the 
reduction of area test corresponding to the wire di- 
ameter. 

6.3.1 The bend test shall be applied to wires with 
nominal diameter greater than 6,00 mm. 

6.32 The wire shall not show any sign of fracture 
when bent through an angle of 90” around a mandrel 
of diameter equal to twice the wire diameter. 

6.4 Torsion test 

6.2 Wrapping test 

6.2.1 Wires of diameter up to and including 6 mm 
shall not fracture nor show evidence of cracking when 
subjected to the wrapping test. 

6.2.2 Wires of diameter up to and including 
4,00 mm shall be wound at least four turns around a 
mandrel of the same diameter as the wire. Wires of 
diameter greater than 4,00 mm shall be wound at 
least four turns around a mandrel of diameter equal 
to twice the wire diameter. 

6.4.1 The torsion test shall be applied to wires with 
nominal diameter from 0,70 mm to 6,00 mm. 

6.4.2 The wire shall withstand being twisted without 
failure on a gauge length given in table8. The number 
of turns shall be subject to negotiation on the gauge 
length equivalent to 100 wire diameters. 

If the gauge length applied is greater or less than 100 
wire diameters, the number of twists shall be ad- 
justed in proportion to the gauge length. 
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6.5 Reduction of area 

The minimum reduction of area shall be in accordance 
with table 9. 

7 Surface quality tests 

7.1 Surface quality tests shall be applied to wires 
intended for use both in dynamic duty springs and in 
static duty springs, although its application to the lat- 
ter shall be negotiable. 

7.2 The cross-section shall show no completely 
decarburized layer. The radial depth of total 
decarburization, as indicated by the combination of 
partial decarburization and carbon gradient, shall not 
exceed I,5 % of the nominal diameter of the wire. 

NOTE 2 A zone of partial decarburization is characterized 
by the presence of variable amounts of ferrite spines at the 
grain boundaries of the tempered martensite. An area of 
carbon gradient is defined as one where the tempered 
martensite etches lighter than that of the core of the wire, 
but which is free from recognizable ferrite. 

7.3 The radial depth of seams or other surface de- 
fects shall be not greater than 1 % of the nominal di- 
ameter of the wire. 

Table 8 - Gauge length 

d 
mm 

From Up to but excluding Standard gauge length 

over 0,70 

1 ,oo 
5,00 

1 ,oo 

5,00 

6,00 inc!usive 

IOOd 
IOOd') 
IOOd 

Acceptable gauge 
length 

2OOd 

50d*) 

I I) 508 may be used by special agreement when the machine will not permit the use of a length equal 
to IOOd. 
2) 30d may be used by special agreement when the machine will not permit the use of a length equal 
to 5Od. 

Reduction of area 

Nominal 
diameter Reduction oB Andrea (percent minimum9 I 

mm 
I 

Types SC, DC, DAA, DAB, DAC 

8,00 14,00 

14,00 15,00 
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