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(57) Abstract: Provided are a highly durable
compression coil spring, which is produced
using an inexpensive wire rod while impart-

ing an adequate residual stress to the wire
rod, and a method for producing the com-

pression coil spring. The compression coil
spring is made of a steel wire rod that con-

tains, by weight, 0.45-0.85% C, 15-2.5% 8Si,
and 0.3-1.0% Mn, and the balance iron and

unavoidable impurities, said steel wire rod
having an equivalent circle diameter of 1.5-

9.0mm. The compression coil spring has a
hardness of 570-700HV in any cross-section

— SHAfle

of the wire rod, an unloaded compressive re-
sidual stress equal to or greater than 200MPa

cc

on the inner side of the coil spring at a depth
of 0.2mm from the surface in substantially

BB REMHDEE (mm)

AA Residual stress (MPa)
BB Depth from surface (mm)
CC Example of invention 6
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the direction of the maximum principal stress
when a compressive load is applied to the
spring, and an unloaded compressive resid-
ual stress equal to or greater than 100MPa at
a depth of 0.4mm from the surface.
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. Mn%0O. 3~1. 0%EH. HEBHEKRE L ORIBERAHMYH S 725 M8
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[5&R1]
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C Si Mn Cr
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[5&k2]
Ho7) ] dimm) Did |34 o5
SEAH 1.0 6.0 x
FEEHI2 1.2 6.0 A
EERHI3 1.5 6.0 [@)
HERMI4 2.0 6.0 [e)
ERHIS 3.0 6.0 [@)
ELTIE 4.0 2.5 X
FEERHI7 4.0 3.0 (o)
EERPIS 4.0 6.0 @)
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*xEEHI10] 5.0 6.0 (@)
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BE) IFABETH D) Y TRITHEMOEENMEMIRE LELOESE
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EBRICE>TEMD DAY HA R LIE MYV TY— LD SORREEL T
O WIEROBIENTERDN >LEDETRT,

R2HHDDBEDIC. BRI EIFTHRIBHD dDEAEHLEICE>TO
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SOHLEREEIE. TOMBEEINLA—RTF A4 MEETHIITMERS
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o Fle, HEBRE LT, MERFEICEIY M) YT EToa4 VIR (ME
:xK1ERAL, d=4. Omm, D/d=6. 0) ORBIEHEZHELE
A, AMIHRRANICH T 2B ARDOEREIS N7 50MP aTho T,
DT ENDE, BERFICE > TNMTICRRY 2%REBHNOFRE % I1F T
X5 ENDOH B,

[t 95 55 M 2 ]

RIS, BHETRICE > TAMNIFROY Y FIVEERL, THRFEDE
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L7z, ay NE—ZV JREBTIE., BEHERT. OmmDAF—IL
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(wt%)
@we| C Si Mn Cr Y, Ni =
A | 082 | 024 | 055 - - - @i
B | 047 | 028 | 082 | 095 | 0021 | - |mal&
C | 058 | 149 | 069 | 0.71 - - |mae
D | 055 | 144 | 066 | 0.73 - - [Fenzoi-g
E | 061 | 206 | 074 | 100 | 009 | 021 |AA/Fo/i—8&
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BT [ M | NETE | MERE (AEEE
FEEG1| A A 400°C -
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HEH1]| C A 200°C

#BHI3| C A 250°C

HHF4| C A 300°C

FEAFS| C A 350°C

$EF6| C A 400°C -
egiFI2 | C B - 400°C
3| C D 400°C -
eEiFi4| C A 435°C

REH7| D A 400°C

REAMS| E A 435°C -
eS| E B - 435°C
LEpe| E C 400°C
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T JMNLVIEROBIEDJ /4 DREEBICEWT, HBERZ 1 0&#RELT
. HEEEME (NITKON MEG600) #AWVWTHEER: 10004TJ |
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(4) £EAET (Rz (FAEX) )
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BO6O 1TICEML TREMIDAEZIT> /I, MESRMFE, AEME: 1
OOfE., RIEEERMH: 4mm, BEEYF : 0. 002mm, hy A TIE :
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(5) FHRERENZE (des)

FE—-SEM/EBSD (Electron Back Scatter

Diffraction) &IZ&Y, JEOL JSM—7000F (T
SLYYa—3a X OIM—Analysys Ver., 4, 6) ZFHW
T, P ENEZRAE L, I T AERIMIVITROBMEEICS
FEREHANS50. TmmDRITITW, BREE: 10000MF, HUAE
E5° UEDERARAELTIPF Map#%fERL., IHESNERsE
H L7,

(6) MEHME (IFHEZE)

HMEY —RERFHBRE (BERERF) ZAVWTEER (KH) IZEWT
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HERH &8 ATHY. 2FHEMIRIFOIFEER GTERHRAK T
I 55 M & 5T L 7,
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[0079]
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[£5]
'U':/j)l/ HV 'SRO.Z ‘SH0.4 'sRmax (’\In;n R CP G Rz dGS ﬁﬁ&
(MPa) | (MPa) |(MPa) mm‘;‘ (mm) (um) | (um)
eI | 575 326 242 855] 181 0.55] 10.5 9.2 095 | 1/8
HAH2| 654 262 197| 975 188| 0.51| 11.8| 6.97| 0.95 | 0/8
L1 | 705 164 88] 1212 217] 0.45] 11.1] 5.22] 0.9 6/8
FEAH3| 695 205 102{ 1180] 212] 0.47] 11.3| 5.46] 0.91 | 3/8
REAH4| 685 222 117] 1145] 204] 0.48] 12.1| 5.74] 0.87 | 1/8
FEAfIs | 662 248 185] 1087 192] 0.52] 11.8] 6.72] 0.94 | 0/8
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