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(57) Abstract: Provided is a steel for a suspension spring that has a large tensile strength, excellent delayed fracture resistance and
excellent cold workability while requiring little or no addition of expensive alloy elements. The steel for a suspension spring, said
steel comprising, in terms of % by mass, 0.40-0.70% of C, 0.80-2.20% of Si, 0.05-1.50% of Mn, 0.05-1.00% of Cr, P in an amount
limited to 0.020% or less, S in an amount limited to 0.020% or less and the remainder being Fe and inevitable impurities, is charac-
terized in that: in a cross section parallel to a rolling direction, annealed martensite exists at a ratio by area of 90% or more relative
to the metal structure; in a cross section parallel to the rolling direction, the ratio of the length in the major axis direction of prior
austenite crystal grains and the length thereof in the direction orthogonal to the major axis direction is 1.5 or more, within a range of
10% of diameter or thickness from the surface; and the ratio [<011> texture ratio/<111> texture ratio] of a textured martensite struc -
ture viewed from the rolling direction is 3.0 or more.
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DILTBIENTEZ O, BHROERZH T 2R\ H 2, —AT. 7
ARG hEANETWE, BHOERZIGE T E2MRNMNI LKA D, THENG
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DT AR MENT, BRUETHNIE, ZNRLYFKEARMDOBA—ZAFTF4
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DEROIBRYERICEEFTHDIEEZ LN D,

—hA. EEFAIIC<T 11 >FUAIrEELTVWE E, YTV HA OT
NYFAETHS {011} ERARABARGADABICED LIS KARY, £
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ETHD, M1 OBRORBREEBW., KFEE2TLFvr—2 LT, 5I5REE
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(mass%)
C | Si| Mn P S Cr | Mo | vV { Ni | Gu | Al Ti Nb B
1 |0.55[1.37|0.68(0.008(0.009}0. 74 0.022
2 10.4911.91]0.69(0.007|0.006|0.67 0.25(0. 51 0.021
3 10.60(2.00(0.49{0.008]0.007]0.20/0.18(0.20/(0. 40 0.030
4 10.5412.05]0.51|0.006(0.008/0. 21 0.250.23]0.020]0.007 0. 0021
5 10.42]2.00{1.05]0.009|0.016{0. 83 0.07 0.028
6 10.68|0.81)0.42(0.008(0.009(0. 45 0.028
7 10.49)2.1810.70]0.008]0.009]0.76 0.029
8 10.48{1.80(1.42(0.007]0.016]0.74 0.030
9 10.6512.01({0.09]/0.011]0.008|0.74 0.20 0.030
10 |0.51]1.40]0.42]0.010/0.015]0. 97 0.025
11 ]0.68)1.99(0. 71|0. 008]0. 007 |0.07 0.025
12 10.6412.01)0.32{0.012{0.013]0.15{0. 48 0.020]0.048 0. 0020
13 10.55}1.81|0.41)0.008|0.009{0. 70 0.45 0. 030
14 10.62|1.41]0.32{0.009|0.009}0. 22 0.96]0.15(0.028
1510.61)1.83]0.29|0.009|0.008|0.23 0.69]0. 46(0. 031
16 10.60]2.01|0.51(0.007|0.012]0.72 0.460
17 10.53]1.82]0.67]0.008]0.007]0. 70 0.025]0.185 0.0025
18 10.5511.41]0.71]0.0080.00910. 74 0.029 0. 096
19 10.53|1.40(0.51]0.010{0.009]0.71]0.12]0. 25 0.022]0.051 0. 0048
20 10.5411.50/0.71]0.008[0.009|0. 69 0. 001
21 10.55|1.37]0.68}0.006(0.005(0. 72 0.026
22 [0.56(1.42]0.70]0.006]0.006|0. 69 0.023
X110.56(1.99]0.60]0.008|0.009(0. 70 0.031
X2 10.56{1.42]0.71]0.010]0.010(0. T 0.030
X3 10.52}1.38(0.70]0.011{0.007(0. 82 0.031
X4 10.52[1.38]0.70]0.011]0.007(0.82 0.031
X5 10.54|2.45]0.68]0.007(0.011(0.69 0.027
X6 10.35(1.37]0.68]0.007{0.010{0.89 0.029
X710.83[1.36]0.680.008(0.008(0. 40 0.029
X8 10.60(1.82|1.78}0.010]0.009(0. 41 0.025
X9 10.54(1.4210.25]0.009(0.009(1. 42 0.022
X10]10.55]1.4110.71|0.042(0.009(0. 72 0.028
X11{0.54]1.6010.70(0.012]0.035]0. 72 0.028
X12{0.52|1.38(0.70(0.011]0.007]0. 82 0.031

[0061]
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T150~]950~ RRRE|BE]__ T

o Losore | 7507 | P g aupa g [Pz OV 1B ) e

Bl amx|mmeaF g ERAE (D E@E T T

(mm) (%) (%) & | (MPa) R
(%) | (%) ) |co) (ppm)
1 |14.0] 25 25 50 2 470 95 2.1 5.2 {2050] 50 | 0.48
2 |14.0] 20 30 50 2 470 94 2.5 6.3 |2070] 48 0.52
3 114.0] 25 25 50 2 470 93 2.4 8.3 |2070]| 48 0. 60
4 114.0] 25 25 50 2 490 95 1.9 4.4 {1980| 55 0.58
5 114.0} 25 25 50 2 470 94 2.0 5.2 (2050] 52 |0.42
6 {14.0] 25 25 50 2 510 92 2.0 4.9 (2020 53 0.35
7 114.0]1 25 25 50 2 490 93 1.9 5.5 (2050 46 0.41
8 114.0| 25 25 50 2 490 94 2.0 6.0 {2020 b5h 0.36
9 114.0| 25 25 50 2 510 96 2.3 4.8 |2100| 49 0.42
10 [14.0{ 25 25 50 2 490 94 2.2 3.8 |11990| 57 0.42
11 114.0] 25 25 50 2 510 95 2.0 h.1 12080 52 0.44
12 114.0] 25 25 50 2 470 95 2.3 5.1 21301 48 0.51
13114.0] 25 25 50 yJ 510 95 2.1 4.8 119201 60 | 0.86
14 114.0] 25 25 50 2 470 92 2.1 6.4 |2130] 51 0.77
15114.0{ 25 25 50 2 490 96 1.9 5.5 12080 46 0.57
16 }114.0f 25 25 50 2 490 92 1.9 6.2 12060 51 0.36
17 114.0] 25 25 50 2 470 96 2.0 5.1 12080]| 47 0.46
18 [14.0| 25 25 50 2 470 96 2.5 5.8 12050] 53 0.55
19 114.0| 25 25 50 2 470 95 2.2 4.5 12050] 58 0. 62
20 114.01 25 25 50 2 470 96 2.3 5.5 {2030] 47 0. 48
21 |11.5] 25 25 50 2 480 92 2.2 6.1 12020] 45 0.51
22 120.01 25 25 50 2 460 96 1.9 4.5 12050] 52 0.39
X1114.01 35 15 50 2 470 95 1.2 4.6 |2050) 42 0.12
X2 114.01 10 40 50 2 380 88 2.4 1.7 2070} 36 0.42
X3112.01 O 25 25 2 470 96 1.8 1.2 12050] 35 0.38
X4 112.01 10 15 25 2 470 95 1.2 3.3 |2050] 35 0.15
X5114.01 25 25 50 yJ 510 92 2.1 3.3 {2050] 24 | 0.48
X6 114.01 25 25 50 2 400 98 2.0 4.7 |1670] 56 0.54
X7114.01 25 25 50 2 510 92 2.0 5.0 12070 28 0.44
X8114.01 25 25 50 2 510 91 1.9 3.6 120501 30 0. 40
X9 114.0]1 25 25 50 2 490 92 2.0 4.9 12050 31 0.34
X10114.0]1 25 25 50 2 470 95 2.2 6.2 20501 25 0.18
X11114.0] 25 25 50 2 470 95 2.3 7.1 12050 28 0.24
X12114.0] 25 25 50 L) 450 85 1.3 3.8 |2050] 44 0.22

[0062]

K24Y, ERFITEVWTNEIBL —ZXTF4 MERWNOT ARY MBI
SLETHY. EEAAISLRAETILT VA MEGHBO<01 1>
£E6X /1T 1>EEKROLIE3. OUIETHB, IhoDBITIE. 55k
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[0065]
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fa R D&
[E5KkIE1] BE%T.

C:0. 40~0. 70%.

Si:0. 80~2. 20%.

Mn:0. 05~1. 50%,

Cr:0. 05~1. 00%

EEHL.

P:0. 020%LTF.

S:0. 020%BTF

ICHIBR L. BB F e RUARFBHNAH LY Y,

FEEAEICETRMEICSWT, BEETEEMHEBO 9 0%ULD
BELIILTVHA NTHY.,

FEEAMICETREICEVWT, RENLERXIZETD 1 0%0D
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BEXTH2HAEDRIEDEENT. BUETHY, EEFENISRET
WTFoH4 MESIHEBO<0 1 1 >EEAE /<11 1 >EELRDLD
3. OUETHB.

& ENEE T 5 RBBRITR A,
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DBEE IS 12 ISR,
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Ti:0. 20%LTF,
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